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BLIRZ, Annex 3 Table A3.812. [A47 70D 19984E %> 520044F
FCTORZIEIRILZ, Annex 3 Table A3.9ICZNZ T,

D) ML#ETG YL (Output S2)
MR LRI, 740 =7y THREDO2FE M1 5 FEfi S
7HL W CH B, 2D EIE YA SHFRL X D D75 3R

FEDSEZG L BB 200 R OV 600 D fitt 575 Ye bt X A R D IR -
BETOMBEAY O EHE S 2 T INCET %
ZEE o FRIDTEIEA NI AT/ VT RS KR
TYE TP HAY RN —T MM T LI >TE
0. PEEBBIFE VLSS ZE > T, RSP
P E Y I VINCERL  AEFIEEELLIZLOHT
WL EIT BN E LA O PR E A 235 E S
72. CENMAE LTIR FEDE T IUSTE 2k TS vl
o ZDHRIDFHOMEIIfTbI TR, 7rY 27 b
i & BEDPRDILIEANNex 3 Table A3. 101251,

b2 7 RiF 2 mic, ABDBKRECH->TLE- 25 THh
5 B JICA7T Y 2 7 P EMRE ORI EETH 5184412 T
EBEEML T3, 2D BS540 (2014 it
ML G LERELA AR L24) TN DIAY v 7
LNV TH B AL L DHTICAT RS 27 MIhhrb

~
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S7DIFZDNIHTH S, ZIWFFRAT Y 7L VL TR 4
DICAT B 27 Mo T\n» 5,

CENMABE B 255 2 32 U CU A - i 2 47 9 1R
Lo TEN Ko TIRTOHEBIIZEICKRESLELINT
W5,

HBZEDORIAEZNT T IKDE DI LA D357 8 (B2
BEZEY), RSB T TG RAITSE) 1JIICA7 By = 7 MR L
HRTREBIBLTLESTWS, v = a7 LT F A B
MOFHA =27 VEIZFELTOEHS, o siicBEL
TIHFHIN T ZRWLDLH S,

3) "4 A7vx 47} (Bio Laboratory)

B HENAT T EE
WAZXT7v2ATHRIZIDHD 7R ELTCENMAIZ2EEEE
HISALA: T R SN U CRIBIC R & 7,

7OY14 MEEREORBRENEORS

NAF Ty A (EWDE) 7R TR ALEI R EEELT
Output  2DKEFHID 7DD M3 & EHEHENEDH 5,
LA AT v A FRDPT> TS H %L Output S1D
OECDillifiE Z - B AL EME D A HTiETH 5, 2D
&, ZZTOFHHiIZOutput STDHET 3,

BHEDNAF T v A 7R TOIFEIE JICA7 T 27 MR
b BEYOBEREEb LIS FUICTHRE TR 4E
WNCEZ THEBIN TS, 21U, HATOECDER A9 &
LC M SO 2 BN EY (HAR X5 H A4
ISPV NEHLAF LT AL TL) EHOT0S, RE, 2
SEBRH/INEYI (KD K DAY ) 13, FEBRE
NTOEBHATH Y E D6 VIRV OT, iR I3HE
HSFZNDHDTHBIENSHREEADHEEIEZ 5
iz, ZofER GBI O F TR CENMAI THEN.
SN HMBERE L TEINTWS BIfETIE FUTHEE

(Daphnia Magna (from Japan))

JCAZOY 7 NEDHEBREY REDHREY
HA X5 .
(Japanese Medaka (Oryzias Latipes)) —> Zebrafish
FAIYva 1N Daphnia Magna (traido de Canada)

Daphnia Obtusa (Chile)

FHL A
(Lemna Minor)

(BAE R AR 2 & 2 e 3 T2 e 37)

‘L F AT L
(Elenastraum Capricornutum)
(ICA7 ey =7 by AFARTIHEET)

(BUE MBS LY I & 253 S i 37)

BB HRICTHHE R Z T 1= h vy — S — 105, 26 ik
EMEEoToERBHEERBRTFLEEZYAY—LTFIIKE
ST IR ER IR 2 FEOTL E 57, ZOHARTOHF
B2 Iy —r— DR U ER GABREY B T
B AR T ) - xR R Z0REE OV
N2 XD B DR MR E L OBAFE 0SB DRl i &
DfrbNnSHICW>T»S,

SEETICIICAT 0L 27 L DOTHEM O R ALY O F Wk
LR E O L O EBHR DL Z Table3.61C50 9, 22
ThPBIIUCAT e 27 D7 10 —7y 7, HA
AFH APy a JFEL AT OME FRIEIFHEL S,
OECDFMEEER /715, 74 — L Rk X 2 24 REFE I 31T
HEEHELEHIN D, 2D Fikid BENDAD
FEEHHC TS w5,
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OECDREBRATRAT 2 RBRENDER AL B NEOMTEDICATOY 17 NEDEBIRR

ERLE - STl R
o 5 .
RH 7ﬁ§; zf)f;(f A0-Py7 (246R9)
2002 =
1B 002F5AKF R
S1-1 OECDER Y D B L DIEL
S1.1.1 HARXSh ol 80% 80% | S1.1 Breeding methods on Japanese Medaka and Daphania
. . . . Magna and culture technique of Lemna minor are
S1.1.2 AAIY Y IDMFIE 70% 90% established or nearly established. This achievement is a key
S1.1.3 FHLAFOfE % 100% 100% | factor and very important to establish test methods.
S1.1.4 The seeds for this species are carried from Japan but
S1.1.4 L F A7 LGk 0% due to the shortage of man power, this production is not
executed.

S1.2 It is planned to do practices of OECD test methods

S.1.2 OECD#HEMEA R /7 1 D FE Nl 100% | using above mentioned 3 test organisms for inorganic tri-
and penta- valent arsenic species.
S1.3 The OECD methods using Daphnia magna was applied
S.1.3 74 =)V RERRIKIC & 2 4 RE fE 1k S R o> FE e 80% | to several river waters. It is become possible to apply 3

kinds of above mentioned OECD test methods.

BUE N DKDFEEFE LML LT 7 R EFCEMELT

W2 DD¥EB %% LU ICELT,

1) Elqui/llCachapoalllIZKEFE 7w =7+ (2005412 H
TP F8HEH I ZEASAG)

2) Tinguirirical [ZKEFAE 702 =7+ (2006F2 K TF
S FETEH : CONAMAZEGH)

ZDIEDPITH  RFER BN 5 D& OMIED S 2> & FKii

LT3, RN D% %, FicICAT ey 27 et L0

AT RICHSTDDENLF T YA FRIR>TEUEA

LT3,

4) BEHH

AT = SR PEZAERF LT 5
ZZTiRuicA7uY 27 FEBIRD H - 728 P — =
ZRME S AT LT E RIS B,

4-1) §HE 2 —A (Training Course (Output 6))
AT < 57 T8 R PR

JICA7 vy = 7 b FE N A FR 2 & 5542 31l D BLAE £ ¢
CENMAZIHE 2 —AZMkFHE L THEMLTETVS, L LE
EEMHL T2 —2ZJICAT R 27 MFICEI N TE
7B DERED R S>T0L, ZRUIHE 2 AN FEHOH
HE a =A% PLMCERESN TV 5720 JICATuY 27
MREEBRIED TG = — A B b TETCNE I ENZ DM
LLTHITSND, /o SENCEREIBRSE - JE IR 7 h48) 12
P SN a—A T, F VBT (51148 XD OHfiBhgn3—
2720  BEINSRE SN/ —ADFFLELRS>TET
W5, N5 I3Table 3.7 ED16a—2ATH B, LB H=[EH
HEL &L ZDMOBTEFHEEHDTRTD -T2V TIE
Annex 3 Table A3.11IZEl#T 5,

N
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SENCEZRTE Code BRSO —2R (BUFKI & —ER#EN)

- Ak 5 .

BRI BESR | pmeen 12517
ISO 14000 and environmental audit 26 hr 32 person e
Seminar: Effects on the regulation of Solid and hazardous g
waste for the industries in Chile 8 fr 60 person Wk
Integral Management od Solid waste 24 hr 25 person Eiss
Risk |dent|f|cat.|on (ia\n.d classification of solid waste 30 hr 20 person S by
management in mining.
Chemlc.al and physical ggents with toxic and genotoxic 23 hr 26 person s
effects in the labor environment.
Management of environmental problems for the mechanical 21 hr 25 person s
vibrations.
Administration for solid waste management in dumps site. 20 hr 35 person Eis s
Environmental audit for high level auditors 18 hr 32 person e/ FEEL
Meteorological environment audits. 18 hr 32 person =Yl c€5
Solid wa§te management and identification: with the 24 hr 22 person LB S R e ER
perspective of the dangerousness
Analysis of organochlorine pesticides residues in superficial 35 hr 10 person Jeph
water.
Chemical laboratory and integral accreditation quality system 24 hr 30 person e/ BB AT R CoFEE: /
according to ISO 17025. P V—rvay7, Eif
Training : Analysis of BOD, OQD, TOC, SO, 8 hr 10 person {b2EBE 7 RO FEE;
Enwrolnmlental management Seminar for enterprises and 3 hr 60 person s
organizations
Training on hazardous residues management and 16 hr 25 person dige) deb
implementation of regulation
Industrial higiene Diploma 220 hr 20 person e HEL

i 2 —2DFEHEITKEEL . CENMAIZBIERTEZ 2T\ 5,
HUFSHEFVENTIHE 2 — A2 EEmT 2123, FIICE
2 RFPEELTRTCOHE - bL— = 7 HEBIIX, 20064F
9H FTICOTECERE >, 1S09001:2000885E % 32 11 72 hud
B2 L TO R — =07 a— A0 2 EiTE 2w
ZEIT o T B0 TH B, OTECFRE (Organismo  Tecnico
de Capacitacion, OTEQ)E. i5:A:19967  BIFENCH27281C
R UTE D SENCEDEAEDILT,1S09001:2000& (£1F
FAL7eeR-BHELZFTCHEINLHD (=FVENTIE
1S09001 IZNHT2H D) L7 oT W5,

BIfE. CENMAIZISO9001:200088 5 %232\ B % I1F
IFHER LA Z 7RI TH 5, 1S09001:2000D 5K A I F )
[N T1316,000,000-%Y (FJUS$30,000.) BEMLEEED T &

T.CENMAIZE > TRERHE LR >T S,
CENMADFELFTFEDONT, iIHE 2 — A M3 2 SHAEBUT
KVDEETRA2BZ U BREOFREZAEANLTHSZ
&5 AR EEA B R 8P & LT, 1SO9001:20000
I E > T B,

RBIHE 2 —2ADFEMICBILCICAT RS =7 MED 4]
1%, CENMAIKE30% T, F V) RFDOHET0% TH -7, Bl
1213, CENMAIKE10% . 7Y RZEDHEHIO% £ > T 5,
CENMADIEEN.JICAT B Y 27 M Th b kB DI
D AHREERI O IEDD L E RS> T0wRED I ETH
%, FVRFOEHN LI b H D BAETHE 2 —AD
WL TR E 57T T,



4-2) WS AT - N IRTES)
alil s FDZTE 2 HER LT 5

A) BRI (Output 5)
BEREMOTFICBLTIICAY Y 2 7 Mo TSR SN
LANS AT L ONE — L_R— P E 3 BIE bk LS
TV, BEBavEa—F —EMEIL BRDI LRGN
TELHLDREAL AE o720 DIEH LV (o) BEb o5
FaINT V25, CONAMADSE 4 2 [E KB H WS AT 4
(SINIA)E DY » 7B LT ERLEFEES N TE D  F A
HUGREPHHE T 2M O BIfE b Z O FEEHI T
2 Bhs SR B MR IICICAZT T Y 2.7 Y BE ) R
PIRIFHERFSNTOL ERS AT L ISHIGE) O BLIR D
fllZAnnex 3 Table A3.131250 7,

| 3.1.2 HilRkifi

Al : FNZ IR 7 0P 2 2 ME TR KD TR o

TWw5
CENMADFIER A D ABLE LTI RELLEI A\, 727
4 DI RITBWTICAT B Y =7 MR ET G % 32T -
IRENEFZDEEDHESTVEIRE L LHRRLZD7
OPHUNEBHARICIDRIGLTOE I REDH S, B, —
72 2 & T H D DMEND AFH &, A A S O D
TF R S LR O I BRI S 1 B % 2 IR 2 B X
FRBILTLE) ZED% 0, CENMAIZE W TH I D7 —ADS
MTIIEL LI THS,
CENMAIZBWT, KA 7 R 5% % 2% LCENMAD
FEEICEI L T b if 2R L Fr L v P LAt L
CHFEZIHBLTOLE A TINAPREEIIR RS THIESE

‘43 e il R

HiEEREZz0000bDTHL, 2D, K57 K TilnE
CENMAZFED T - 7B 1 2 DA TH S,

LI RIE R B -WIE TS AY Y PO NBICBWThH $7-
BEMICB O TH L FFOD, ZIUC R ) EHEZIETET
Chhote, £ AL IO RIL, Z DEMHEW 212t
DR DN LB I - R o1 [ AL LTORER
FHE - D H B IIRESR 2 2 &6 (SR LTL £ 9 8
HICH 27X THB, ZDEDICATAS 2740 —TF
v 7 RDALET FDORRE DL CHNBIRLTLE 57, ZOAM
DR AT B OB IE Z D—FEH I N Tk
WEkIHTH3,

NATT A TRIFINCAT O 27 MEICHE TR TH
5, ZDEHMIZIICAT O 27 k- 70 =7y 7HHALES
RIS I NI DBR—AL o TN1 5, 7 205
THAANEME L OHARATOPHETHL — = 7 &N
ZEHIZNCAT By 27 METCIRIRL TLE -7, ZD7®
Ly HIZESIEME R Z I ZBIED AN =T, 2 DHBIES
N Bk SR SCHR, FEBRER B X T O S e S
THSHIZRS TS BIENA AT v A 7 RIZIZSH DO
BEIZDT ATV D05,

FL—=v 7 a—213, CENMADHEILAIT K E S ERILT
W3, ZOaA—ADFENMIIE, 3 —T Y4 F—F =1 LHET
LU S =— A b TR o — A% Al - BfE LT
2 BUE, 2 —ADGEAINI AT (77 2 —> v 7)) 8% <
7o TCVRBH, FUKREDEE NI L TB Y RIEIZEL T
WA, BEETICLUTICTable 3812, BB EDICAT
0y 7 METIRE BIEDOTRE AN ZFLT,
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CENMADE DI

During JICA Project Period Current Condition
(As of Jan. 2002) (As of Oct 31, 2005)
(Number of People) (Number of People)
Laboratories
1| Anaisis Atmosf. y Caidad del e ecmicn vt & ecmicn vt 0
5 Modelacién. Sist. de Informe Ambiental. Invent. Researcher level: 6 Researcher level: 11
Ambientales Technician level: 4 Technician level: 4
3 Laboratorio Quimico y Referencia Medio Researcher level: 9 Researcher level: 5
Ambiental Technician level: 11 Technician level: 12
4 Laboratorio Bioensayo Resealrclher level: 0 Resealrclher level: 5
Technician level: 0 Technician level: 1
Marketing
1 Salud y Medio Ambiente 0 1
2 | Residuos Ing. Ambiental 9 0
3 | Evaluacion Ambiental Economica y Social 0 1
4 | Escuela de Estudios Ambientales 2 1
5 | Disefioy Control de Proyectos 1 2
Administraciéon
1 Informatica 2 1
2 | Desarrollo y Estrategia Institucional 1 1
3 | Administracion y Finanzas 12 10
4 | Calidad/Auditorias 0 0
5 | Director Ejecutivo 1 1
6 | Others 3 2
Total del Personal del CENMA 64 62

| 3.1.3 Wi

T : SR PEZ AR LT 5
BIECENMADHE P HIZ, BB DDINAICKDEHINT 2BRE.BBLZ761H T RY25931T TRV DL L EHER
WH DB - RIF & DRI ZFEI NP -UIERE LT3, 20054311 HETCOFRETFETH B 1270
BEDDINA PL—=0 7 a—2LDDINA ZLTHBIF LD TRV ERSBERL TS,
DE A (CONAMARHHDOCENMA  Budget(FH))D  # £ClcFVBUFO2 A TE . CONAMAD ¥, CENMA
35TH%, CENMADHZFEFTHEIL, 19954, 19964FE, 20054 D FEDHER % Table 3.910R T,
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>

FUBRTE.CONAMAT &, CENMA FEO#R (8{I:Million Pesos)

National budget CONAMA budget CENMA Income

ear Increase Increase Increase Consur:er Price

Amount Ratio (%) Amount Ratio (%) Amount Ratio (%) ek
1995 5,474,843 5,408 90.9 81.64
1996 6,265,357 14.4 7,286 34.7 1,218.6 1240.6 87.65
1997 7,135,565 13.9 8,400 15.3 761.2 -37.5 93.03
1998 8,053,023 12.9 11,631 38.5 887.7 16.6 97.78
1999 8,495,969 55 11,104 -4.5 773.7 -12.8 101.04
2000 9,274,709 9.2 11,151 0.4 786.8 1.7 104.93
2001 10,222,796 10.2 11,199 0.4 855.7 8.8 108.67
2002 11,336,360 10.9 11,383 1.6 609.4 -28.8 111.38
2003 11,890,246 4.9 10,910 -4.2 538.0 -11.7 114.51
2004 12,425,588 4.5 12,236 12.2 934.3 73.7 115.71
2005* 13,102,639 54 10,555 -13.7 1,272.8 36.2 121.23

Notas:

El presupuesto nacional se refiere a la ley de presupuesto inicial en moneda nacional.
El presupuesto CONAMA y CENMA se refiere al presupuesto vigente al 31 de diciembre del afio respectivo.

ERFHEBEOMORITEEICIDETO LT 2H5H0
DWIMEITTH B, CONAMAIZ DWW THIHINR I k-
TEEDH 2 HDD 1998426 BFEE T, 11,000Million
Pesofilif 2 HEFE LT\ 25,

RIZ, CENMADFHE FEDONFUTOWTIBRS,
CENMADHFETRHIT BUNEHE 75 (CENMA  Budget) .
CONAMA LD D& FEDZEFEFHE MO BUN R D it H
¥ R XY OZHGERE, 2o PR OBE I LT
%, BRI T 5 (CENMA Budget) 13 JICA7 B 27 k-7
A0 =7y 7 DA KIFIZIHA L 20034 > 520054 1,
152~156Million Pesot 7% ->T\>5,

JCA7 P27 bOSEME  ZDHBD 7 40 =7y 7T DY
J£TH 220004F FEICEWTE, UM (CONAMAREH) X h D
[E#53 4 (CENMA  Budget) &, CONAMAL ) DD
RiLHEH D202 5D TCCENMADEHETFTHD100% ~
95% DMUBINTO T, LD L, 740 =T v 7 D24ERTH S
20014 STl BUR D> 5 DIEHEZZ A4 (CENMA Budget) D
FERIZHIB2% £ 7D 5D IZCONAMAL D DFRFEHEEDIK
45% 7% D DM D BN K ORISR & b DR ZFEE %D
i CTED b,

ZLUICAT QY 27+ 720 —T v 7#13. CENMAD & %
BN K B HE PR OIS TEE 2% 5T 5, 2004
FFICBEWTUE MO BUNFEEI X D D HFETFHiH3277.7 million
pesoTHI30% ., IR L h D FHZE P HAH239.5  million
pse0 THI26% &7 >TED  ZD DO T50% L EOHEETHE
Lo TS, ZOMHMIF2005F B FHTE D T0HKE
TEDHEFTTIZ, CONAMA DU D EURHERE X D D ¥R =%
1%.414.5 million pesoTHI32%. R2 6D H:43325.8
million pesos THI26% & i /T &HHTE0%ITL L2 >TW
5, HEFHEROVETIZ 20024 E L2003 E 05 b o &
PR L\ AE T, RHC20034E EE O U I3 K R (KD
538.0 million pesoTdH o7z, ZDHEIL, BIfEICH 2 % TR
IHFIE LT A, 1 DIR LICR 203 JICA7 0y = 7 MEBU
Y DI A ECONAMA LY DFFEFHHEE D> T 5,
FHEINAREOFE2004FEEIDIEZCOLDIE, VEA
ICCENMADEZELTIORAR L F 25,

Figure 3.1ICCENMA DFEINADHERL L Table 3.10 12
CENMAD 1995452520054 £ TOHFENA - IO
ZELT,

4|
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Figure 3.1 CENMA DEZINADHR
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CENMASEFHONER (19955F E~20055E)

2002 2003 2004 2005

B Own Funds
B interest Gains
Services to Private Institutions

Services to Other Public Institutions

]
B services to CONAMA
B Government’s Budget (CENMA Budget)

1995 | 199% 1997

2005

1998 1999 | 2000 | 2001 | 2002 | 2003 | 2004
(Nov, 05)

1. FUENTES DE FINANCIAMIENTO

1.1 Presupuesto basico gubernamental
(CONAMA) (Presupuesto CENMA)

90.9 | 1,218.6| 504.9 | 602.4 | 6253 | 537.3 | 272.9 | 278.4 | 151.5| 153.0 | 156.0

1.2 Servicio técnico a la CONAMA - -| 1350 | 238.6 | 110.7 | 213.3 | 3825 | 165.7 | 182.8 | 2242 | 216.7

1.3 Servicio técnico a otras instituciones

47| 263 | 36.2|2004 | 165.3 | 203.7 | 277.7 | 4145

ano anterior)

publicas

1.4 Servicio técnico a instituciones ) ) ) i i i -12395 | 3258
privadas

1.5 Intereses generados - 6.5 -

1.6 Fondos propios (o presupuesto del i S oal ms| o114 ) ) ) | 585 1596

TOTAL INGRESOS 90.9 | 1,218.6 | 761.2 | 887.7 | 773.7 | 786.8 | 855.7 | 609.4 | 538.0 | 934.3 | 1,272.8
Il. GASTOS
2.1 Gastos del personal 15.9 85.6| 1388 | 286.4 | 344.0 | 317.8 | 483.8 | 416.2 | 457.2 | 5343 | 580.2
2.2 Gastos operativos 750 | 1,1329| 6224 | 601.3 | 429.7 | 458.9 | 331.1 | 288.2 | 196.3 | 443.7 | 677.3
TOTAL GASTOS 90.9 | 1,218.6 | 761.3 | 887.7 | 773.7 | 776.6 | 815.0 | 704.4 | 653.5 | 978.0 | 1,257.5

| 3.1.4 702 22 MR OMERE

il 2 FINZFERE PRI

NCAZ a2 b 740 =7y 7D TH LD DELD
Hot Bl 7L, —HDCENMAI B OFLN - BEh50, BUf &0
DIEHTH (CENMA  Budget) DIFANHIG L TOBR - B
MORMEEBOZAIERETH 5, Lo LIHENO 7eY
Z RIS S LT waEEI NS, ZO—flEL
TCENMADRE LT R - BURF & D O Fe i - 8 71 C
DfEREE LF 2283 CES BUE  AEE M OA . 7a R
—P)L - Hifi S D 2RI L T2 ONEDOFEE TORIEL

B0 TH D FlkE LTS Bt b Hic /A2
B TZHICKELEFL L T0D EE, CoEHEIC k) BIM-
BN & DA -AET 2 ZETECOIMND»ARDHLHE
765, OB FMi i JICAT e 27 b 740 —7
v 72 BL TR b DTH S, £I-CENMAIZK§ B 1HE[H
DFM L FFICKREATE R DT OZIUTE DN H D TV
—REHIZBWTHMEDOE R E LT, CENMAEE 2 2 X >k
520D, Znob7uy ey MO E VW2 X,



m AV (Impact) #8&

AT : RO D
KHEIZ, 7027 METHR. EDXI A7 b3 U T
WEIPERT 52 81CH D, ETABICL A0 b fhax
R VANE::S TN R ZAVAN & T NG 2V AN

AURI N DBE

43 e il R

0P 27 ME TR EZ N o7 87 NS T 7
NZIUEATNIBRS A 2287 FOEEIZ LT D) TH 5,

NAFTvXAFHRICLDA 3T

AVIRT i
1 A EEER I KB A7 b ATEE B S NTTw B EE 6N S,
RETGHME - KL 7RIk D
ERZavay %
-2 4
(Impact by Air Pollution and Air TREIRED
Quality Laboratory)
HEW | s Rickaqva2b .
2 | TDAY | (Impact by Chemical Laboratory) ROIPESED
VA

BN & UTBUHEE 2 A 20 2R TER WL DD T O RGHEE)

(Impact by Bio Laboratory) boltEZoN5,
53— 2 (GU = EEEHE -
s 2 — 2 (A L5 = ) PR
(Impact by Training Course)
3 | BURETOA 7k =ARSSZ 231
4 | BORHTOA 87k R #EHY

| 321 EBIHBSERICK S A>3 7 b

| 3.2.2 tE&ZMITOAL 82 b

A7z bo EArHEEE, TFICB WY 2 BB
FEBRDRE - EMEI NS CTH DRI TAERM O I &
CENMAD Z DHDIGE) %238 LT, 2D LA HEE DI A
TS EIERIMD AL INTE L, L LEBIREL T,
A HEED R 72 E BN A o7 NI EEATH S
CENMATIZ 72 0L W23 5,

BUE . FVICB T 2RI T 2T RCOBUR , ik, e
(Standards) X, CONAMADS KR - HH L T35, 2L T
CENMAIZFZERTE LT, CONAMAD FFEH % — i H24 L
TVRBTFETH S, BIFNTDOCENMADHE DI, HLF
THFYRZMEOMHEANTHD B OMIETIF R
MRER DAL D TH B, ZHUIEAL 24105 NS 72 BURF )
ZHIETURDO LT 4 v RFHD FEHHZ > TZD LI I
o T\ 5, ZD70  CENMAIZEREE R #E D 7= D HHED L
P BGEERZ CONAMAIZEEIN T 21t EE 5T 5,

L L% L7He, HHBE O KRG 55 Pl B LT,
FALEEEANDA 287 b2 5.2 B35 E) R R D3 {0 D i
ICHZZEMTES, £/ . CENMADIR L L 7- BB i o 1t
HESEDYBUN OBUR E LTIND ANSNT0Er —RbH 5, 2
noZ2PUMMEL IR,

(1) KRG HENE - RZPT7 R (Air Pollution and Air
Quality Laboratory)
alHl : B EED Y

RETZRTE A7 7 FORED 1OTH LT EH A E
DRZGRELAR TP ELCHRAELT Y Fr I EHIE O
RETGGRDIE (PM10) EZWEL  HAFHEL TN S, 2D
CENMAD T — & 13, JE G HR B M S8 I i i O K 5VE
LI (MACAM2) 12 X 28D D RSV I AE =) (e 2 42177
INCEBHLEHM) oD T— & LI FRE R B A EH
P MBS AT I PR S A, RIS BB B M BRI X 2 3B H
DRI FZHE DI I S T2, Bl k> HBhE
EATHIH - S HBH (Fon—7 L — FORBIC K> TYHE
fITERVHEIIRE INDS) P LG OBEET (LIFE S
FEINTVE, %) H o F v TEE B OME RIS 28
Bi - EORIICB I D IEBN L E A2 BT A 5 FHELT,
BORDHE - RSN\ 5,
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CENMAICKDIRRSNIAT BRI FORSES

F bizh SREN-BEE
Modernization of the Integral System of Environmental Regulations Accomplishment : Design
2004 CONAMA of the environmental accreditation — Activity N°2. Identification of the requirements for the
establishment of the evaluation system for the conformity and/or accreditation of the emission
regulations accomplishment.
2004 CONAMA-RM | Update of air quality forecast model for particulate material currently used in the MR.
2002 CONAMA-RM Regulatlon; and protocols of procedures for the assurance of the monitoring quality of
atmospheric pollutants.
) Support study for the elaboration a decontamination plan for the municipalities of Temuco and
2001-2002 CONAMA Padre de las Casas. Information generation about air quality conditions N°17-22-001/01
CONAMA Characterization of the atmospheric contamination by particulate material en cities of south Chile:
2000 2001 CONAI\/IA'RM background for the generation of primary quality of particulate material norm, MP 2,5 (Temuco
] and Osorno) Contract N°14-22-004/00
2000 CONAMA Soent.n‘lc and technical background for the generation of the primary quality norm for particulate
material MP 2,5 (Temuco and Rancagua)
2000 CONAMA-RM Base line of emissions 1997-2005. Update of the emissions inventory of the Metropolitan Region.
Second Phase.
1999/1998
19/97 / CONAMA-RM | Update of the emissions inventory of the Metropolitan Region.

(2) {L*#7 & (Chemical Laboratory)

AT < 5D b
(b7 RICB W TR BUN P R L D OZRFLHFEL LT
WEIFIEFRHERYEOFECTAIEMINTE T
%, ZNODOFHE - WHTuE, I 2 LA HESERIC ) 74
VRIMEF AL,
AT HEEOER I 2 E B R A o7 P EL T,
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CENMAICEDRBSNIALZ AR D FOERE, RUEEE

& pizh TREN-EEEE
Guideline for the preparation control plans of hazardous wastes in the SEREMIS of Health
2005 GOPA . . .
(Regional Secretariats of the Ministry of Health).
MINSAL (Mini f
2005 Healih) (Ministry o Consulting on the implementation of the new Health Authority.
2004 CONAMA Gerjeral analysis of the economical avnd soc!a.I impact of the first draft norm of noise
emission generated by the construction activity.
CODELCO Divisién
2004 El Teniente (Copper General Analysis of the economical and social impact of the first draft norm of molybdenum
Corporation — El and sulfate emissions in effluents discharged from Carén’s tailing dam.
Teniente Division)
Design of guidelines for the elaboration of management (handling) plans of household solid
2001 CONAMA wastes N°21-22-002/01
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4-3 Recomendation

of solid wastes and other solid samples.

—~ ~
IR

field.

20014F12H21HIZ5H BT IX417zMinutes of Meeting, Attached Document, 4-3 Recommendation, & D Dk

(1) To lead CENMA to an established organization on environmental protection in the Republic of Chile, the Chilean Government
should ensure a permanent basic budget for the activities of CENMA, and the Universidad de Chile also support CENMA
technically. This permanent basic budget should be based on the current permanent personnel and related operational costs.

(2) Itis necessary that all the equipment and facilities used for the development of CENMA during the last 7 years (of JICA project
period) must remain in operation at CENMA to ensure its sustainability. It will be necessary that all the equipment donated by
the Japanese government through JICA to CENMA through CONAMA from 1995 up to date must be legally transferred from
CONAMA to CENMA Foundation through Universidad de Chile as a counterpart of the Project under the approval of JICA.
Regarding equipment in use currently in CENMA, are indispensable sustainability of CENMA.

(3) Concerning the emerging needs and challenges in the field of environmental analysis at local and global level, it is desirable to
enhance CENMA's technical level of environmental analysis such as dioxins, persistent organic pollutants, and characterization

It is necessary to define and establish specific long-term research programs according to the emerging areas.
In order to progress further research and development, CENMA is necessary to be supported in the area of human resources
development such as training of national and international personnel at regional level, environmental information and research
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Project Design Matrix (PDM)

PDM1

(February 1995, from Report of Execution Discussion Survey Mission) (332, fl13)

PDM2

(December 1997, from Report of Circular Guidance Survey Mission) (3¢30)

Achievement of the project at terminal evaluation phases

(December 1999, from Report of Terminal Evaluation for Technical Type Cooperation) (3&3()

PDMe

(January 2002, from Report of Terminal Evaluation for Follow-up Technical Typle Cooperation) (3%3)
Achievement of the project at terminal evaluation phases

(January 2002, from Report of Terminal Evaluation for Follow-up Technical Type Cooperation) (3%30)



PDM, (February 1995, from Report of Project Execution Discussion Survey Mission)

Project Name: The National Center for the Environment Project in the Republic of Chile

Ver. No.: PDM1
Date: February 1995

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

(Overall Goal)

To formulate and implement
the appropriate environmental
protection policies in the
Republic of Chile

- Laws, decrees, and
regulations within
the framework
environmental law

- CONAMA annual
reports

- Report of ministries
and services
concerned

To continue national policies relevant
to environmental protection in Chile

(Project Purpose)

To enable the Center to
conduct training, research

and development relevant to
environmental matters, as well
as to provide environmental
information

- R &D output (reports)

- Records of envirmental
information

- Number of courses,
seminars, workshops

- Periodical reports of
the Center

The Center is recognized as a think
tank in relation to environmental
matters in Chile.

CONAMA, Ministries and Services
use R&D outputs.

Environmental information supports
regulation applications.

Trainees go back to relevant posts in
their institutions

(Outputs/Results)

1.

To develop methods to
simulate and forecast
air pollution episodes in
order to alleviate heavy
air contamination over
the Metropolitan Region
(hereinafter refered to as
“MR").

. To develop methodologies for

water quality evaluation and
treatment techniques.

. To develop methodologies for

the analysis of industrial solid
wastes and to evaluate the
current methods of disposal.

. To develop methodologies for

the analysis of air pollution as
well as methods to monitor air
quality.

. To contribute to the

establishment of an
environmental information
system in both the MR and at
the national level.

. To facilitate human resource

development.

. To enhance the Environmental

Impact Assessment (EIA) and
environmental management
systems

. To establish the facilities

and equipment necessary to
conduct the activities of the
Project.

1-1 Simulation model
for MR and forecast
score of episodic
pollution.

Structure of

mesoscale

meteorological
phenomena.

2-1, 3-1, 4-1 To obtain
the appropriate
analysis methods.

2-2, 3-2, 4-2 To make an
inventory of emission
sources.

2-3, 4-3 Monitoring of air
pollution and water
quality.

2-4, 3-3, 4-4 Reporting
of technical
countermeasures for
protection.

5. Environmental
information as being
available.

6-1 Number of courses,
seminars, workshops
and attendants.

6-2 Number of texts and
manuals.

7. Number of courses,
seminars, workshops
and attendants.

8. Conditions of utilization
and maintenance
of facilities and
equipment.

2-

N

1-1 Reports of forecast
and observed high
pollution episodes.

2-1 Analyzed data and
sampling numbers.

2-1, 3-1, 4-1 Analyzed
data and sampling
numbers.

2-2, 3-2, 4-2 Reports
on the inventory of
emission sources.

2-3, 4-3 Reports on
monitoring.

2-4, 3-3, 4-4 Reports
on protection
technologies.

5. Environmental

information lists..

6. Records of the
Training activities and
publications.

7. Records of courses,
seminars, and
workshop.

8. Utilization and
maintenance records
of facilities and
equipment.

Permanent cooperation of the
concerned institutions and ministries
is obtained.

To secure enough staffs in the Center
that have basic research abilities.
Counterpart personnel remain at the
Center after receiving technology
transfer.
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Narrative Summary

Obijectively Verifiable

Means of Verification

Important Assumptions

Indicators
(Activities) (Inputs) - Appropriate management of the
1. Forecast of Air Pollution Center.
Episodes - Trained professionals and technicians

1-1 To strengthen the Chilean
meteorological observation
network and upper air
observation capabilities
in order to improve the
knowledge of the structure
of mesoscale meteorological
phenomena.

1-2 To strengthen the
atmospheric simulation
capabilities at the
Metropolitan Region (MR)
and develop a model for
the air-quality including
photochemical process.

1-3 To develop objective weather
forecasting methods
including numerical weather
forecasting data.

2. Water Quality Management

and Industrial Liquid Wastes

2-1 To study methods of
monitoring water quality and
water quality management in
the MR.

2-2 To study analytical methods
of water quality.

2-3 To study the present situation
of industrial waste water
discharge.

2-4 To study appropriate waste
water treatment methods for
each type of industry

3. Management of Industrial

Soil Wastes

3-1 To study methods of analysis
of toxic and hazardous
substances.

3-2 To develop surveillance
methods to know hazardous
industrial solid waste
generation.

3-3 To develop surveillance
methods to know the
present conditions of
uncontrolled disposal
through an awareness of the
status quo of pollution.

3-4 To study appropriate
treatment methods for
industrial solid wastes based
on the investigation and data
gathered.

of the Center remain in it and serve
as instructors.

- Equipment and international experts
are properly and timely provided to
the Center.

- Sufficient and appropriate trainees
from Government institutions are
sent to courses and seminars.

(Preconditions)

1. Renovation of the center be finished
by the Chilean side.

2. Staff of the center be assigned.

3. Full-time counterparts are
maintained.




Annex 1 e Project Design Matrix (PDM)

Narrative Summary

Obijectively Verifiable
Indicators

Means of Verification

Important Assumptions

4. Air Quality Control

4-1 To study methods of air
pollutants sampling and
analysis

4-2 To assess ambient air
quality conditions through
automatic monitoring
stations and, as when
required, manual sampling
and analysis.

4-3 To characterize the present
conditions in the emission
of air pollutants through
sampling and analysis.

4-4 To gather, generate, and
provide the scientific
knowledge needed to
support the planning of a
policy for the reduction of air
pollutants.

5. Environmental Information

5-1 To collect the environmental
data and information
based on the Research and
Development programs.

5-2 To process the data collected.

5-3 To support the MACAM
network (Automatic
Monitoring of Atmospheric
Contaminants and
Meteorological Variables)

6. Training

6-1 To prepare the texts and
manuals to be used in
the training programs
considering the outputs
of the Research and
Development programs.

6-2 To conduct the courses and
seminars as required for
training and extension.

6-3 To evaluate the results of
training and seminars.

7. E.LA. and Environmental
Management.

7-1 To collect information on the
E.I.LA. cases.

7-2 To study procedure on E.I.A.
and effective environmental
management.

8. Equipment

8-1 To establish a system to
maintain and repair the
equipment.

8-2 To put the equipment into
operation.

Ul
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PDM, (F13C) (February 1995, from Report of Project Execution Discussion Survey Mission)

Project Name: The National Center for the Environment Project in the Republic of Chile

Ver. No.: PDM1
Date: February 1995

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

(Overall Goal)
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Narrative Summary Objec'lc;vdeilcy;:gerr:flable Means of Verification Important Assumptions
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PDM, (December 1997, from Report of Circular Guidance Survey Mission)

Project Name: The National Center for the Environment Project in the Republic of Chile

Ver. No.: PDM2
Date: December 1997

Narrative Summary

Obijectively Verifiable
Indicators

Means of Verification

Important Assumptions

(Overall Goal)

To formulate and implement
the appropriate environmental
protection policies in the
Republic of Chile

- Laws, decrees, and
regulations within the
framework environmental
law

- CONAMA annual
reports

- Report of ministries
and services
concerned

To continue national policies
relevant to environmental
protection.

(Project Purpose)

To enable the Center to
conduct training, research

and development relevant to
environmental matters, as well
as to provide environmental
information

- R & D output (reports)

- Records of environmental
information

- Number of courses,
seminars, workshops

- Periodical reports of
the Center

The Center is recognized as

a think tank in relation to
environmental matters in Chile.
Environmental information
supports regulation applications.
Trainees go back to relevant
posts in their institutions

(Outputs/Results)

1.

ul

To develop methods to
simulate and forecast

air pollution episodes in
order to alleviate heavy
air contamination over
the Metropolitan Region
(hereinafter refered to as
“MR").

. To develop methodologies for

water quality evaluation and
treatment techniques.

. To develop methodologies for

the analysis of industrial solid
wastes and to evaluate the
current methods of disposal.

. To develop methodologies for

the analysis of air pollution as
well as methods to monitor air
quality.

. To contribute to the

establishment of an
environmental information
system in both the MR and at
the national level.

. To facilitate human resource

development.

. To enhance the Environmental

Impact Assessment (EIA) and
environmental management
systems

. To establish the facilities

and equipment necessary to
conduct the activities of the
Project.

1-1 Simulation model for MR
and forecast score of
episodic pollution.

1-2 Structure of mesoscale
meteorological
phenomena.

2-1, 3-1, 4-1 To obtain the
appropriate analysis
methods.

2-2, 3-2, 4-2 To make an
inventory of emission
sources.

2-3, 4-3 Monitoring of air
pollution and water
quality.

2-4, 3-3, 4-4 Reporting
of technical
countermeasures for
protection.

5. Environmental
information as being
available.

6-1.Number of courses,
seminars, workshops and
attendants.

6-2 Number of texts and
manuals.

7. Number of courses,
seminars, workshops and
attendants.

8. Conditions of utilization
and maintenance of
facilities and equipment.

1-1 Reports of forecast
and observed high
pollution episodes.

1-2 Analyzed data and
sampling numbers.

2-1, 3-1, 4-1 Analyzed
data and sampling
numbers.

2-2, 3-2, 4-2 Reports
on the inventory of
emission sources.

2-3, 4-3 Reports on
monitoring.

2-4, 3-3, 4-4 Reports
on protection
technologies.

5. Environmental

information lists..

6. Records of the
Training activities and
publications.

7. Records of courses,
seminars, and
workshop.

8. Utilization and
maintenance records
of facilities and
equipment.

Permanent cooperation of the
concerned institutions and
ministries is obtained.

To secure enough staffs in the
Center that have basic research
abilities.

Counterpart personnel remain
at the Center after the receiving
technology transfer.




Annex 1 e Project Design Matrix (PDM)

Narrative Summary Objectlve.ly VEELE Means of Verification Important Assumptions
Indicators
(Activities) (Inputs) - Appropriate management of the
1. Forecast of Air Pollution Center.
Episodes - Trained professionals and
1-1 To strengthen the Chilean 95| 96|97 |98 | 99|00 technicians of the Center remain
meteorological observation B in it and serve as instructors.
. Japanese side . : .
network and upper air i - Equipment and international
. e (FY April = March) i
observation capabilities experts are properly and timely
in order to improve the 1. Expert provided to the Center.
knowledge of the structure 1.1 Long term (R/D:6) 2 5 6 - Sufficient and appropriate
of mesoscale meteorological 1.2 Short term 6 5/ 8 trainees from Government
phenomena. 2. Egg|pment supply 170|160 | 90 institutions are sent to courses
1-2 To strengthen the atmospheric | | million) and seminars.
simulation capabilities at 3. Counterpart training 2 41 4
the Metropolitan Region (Grant Aid) (E/N) | (749)
(MR) and develop a model
for the air-quality including Chilean side
photochemical processes. (FY Jan. — Dec.)
1-3 To develop objective weather 1. Allocation of C/P 0 71 M .
forecasting methods including 2. Local cost (Precondltlons)
numerical weather forecasting (peso $ million) 220%| 410 | 626 1. Renovation of the Center be
data ) i finished by the Chilean side.
. 3. Construction, facilities 0| 810 0 .
2. Water Quality 2. Proper and timely funds are
Management and Industrial by Univ. of Chile transfgrred to the Center for the
Liquid Wastes operational costs.

2-

—

To study methods of

monitoring water quality and

water quality management in
the MR.

2-2 To study analytical methods
of water quality.

2-3 To study the present situation
of industrial waste water
discharge.

2-4 To study appropriate waste
water treatment methods for
each type of industry

3. Management of Industrial

Soil Wastes

To study methods of analysis

of toxic and hazardous

substances.

3-2 To develop surveillance
methods to know hazardous
industrial solid waste
generation.

3-3 To develop surveillance
methods to know the present
conditions of uncontrolled
disposal through an
awareness of the status quo
of pollution.

3-4 To study appropriate

treatment methods for

industrial solid wastes based
on the investigation and data
gathered.

3-

N

3. Researchers, professionals and
technicians are timely assigned
to the Center and appropriately
contracted.

4. CONAMA, Ministries and
Services are well disposed to
send trainees to the Center.

O
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Narrative Summary

Obijectively Verifiable
Indicators

Means of Verification

Important Assumptions

4-

—

4-2

4-3

4-4

5-3

7-1

7-2

Air Quality Control

To study methods of air
pollutants sampling and
analysis

To assess ambient air quality
conditions through automatic
monitoring stations and,

as when required, manual
sampling and analysis.

To characterize the present
conditions in the emission

of air pollutants through
sampling and analysis.

To gather, generate, and
provide the scientific
knowledge needed to support
the planning of a policy for
the reduction of air pollutants.
Environmental Information
To collect the environmental
data and information

based on the Research and
Development programs.

To process the data collected.
To support the MACAM
network (Automatic
Monitoring of Atmospheric
Contaminants and
Meteorological Variables)

Training

To prepare the texts and
manuals to be used in the
training programs considering
the outputs of the Research
and Development programs.
To conduct the courses and
seminars as required for
training and extension.

To evaluate the results of
training and seminars.

E.lLA. and Environmental
Management.

To collect information on the
E.ILA. cases.

To study procedure on E.l.A.
and effective environmental
management.

Equipment

To establish a system to
maintain and repair the
equipment.

To put the equipment into
operation.




Annex 1 e Project Design Matrix (PDM)

Achievement of the project at terminal evaluation 1 (December 1999, from Report of Terminal Evaluation for Technical Type Cooperation)
Project Name: The National Center for the Environment Project in the Republic of Chile

Ver. No.: PDM2
Date: December 1997

Narrative Summary

Objectively Verifiable
Indicators

Means of
Verification

Important Assumptions

(Overall Goal)

- To formulate and implement
the appropriate environmental
protection policies in the
Republic of Chile

- Laws, decrees, and
regulations within the
framework environmental
law

- 3 new regulations in
place.

- 3 environmental
standars established

- To continue national policies
relevant to environmental
protection in Chile.

(Project Purpose)

- To enable the Center to
conduct training, research
and development relevant to
environmental matters, as well
as to provide environmental
information

- R & D output (reports)

- Records of environmental
information

- Number of courses,
seminars, workshops

Number of Report
[1995]1996 [1997[1998]1999 |
| o] 6] 6] 23] 25]

Number of Seminars
[1995]1996[1997[1998]1999 |
| o] o] 8| 20]45]

- The Center is recognized as
a think tank in relation to
environmental matters in Chile.

- Environmental information
supports regulation applications.

- Trainees go back to relevant posts
in their institutions

(Outputs/Results)

1. To develop methods to
simulate and forecast
air pollution episodes in
order to alleviate heavy
air contamination over
the Metropolitan Region
(hereinafter refered to as
“MR").

2. To develop methodologies for
water quality evaluation and
treatment techniques.

3. To develop methodologies for
the analysis of industrial solid
wastes and to evaluate the
current methods of disposal.

4. To develop methodologies for
the analysis of air pollution as
well as methods to monitor air
quality.

5. To contribute to the
establishment of an
environmental information
system in both the MR and at
the national level.

6. To facilitate human resource
development.

7. To enhance the Environmental
Impact Assessment (EIA) and
environmental management
systems

8. To establish the facilities
and equipment necessary to
conduct the activities of the
Project.

1-1 Simulation model for MR
and forecast score of
episodic pollution.

1-2 Structure of mesoscale
meteorological
phenomena.

2-1, 3-1, 4-1 To obtain the
appropriate analysis
methods.

2-2, 3-2, 4-2 To make an
inventory of emission
sources.

2-3, 4-3 Monitoring of air
pollution and water
quality.

2-4, 3-3, 4-4 Reporting
of technical
countermeasures for
protection.

5. Environmental information

as being available.

6-1 Number of courses,
seminars, workshops and
attendants.

6-2 Number of texts and
manuals.

7. Number of courses,
seminars, workshops and
attendants.

8. Conditions of utilization
and maintenance of
facilities and equipment.

1-1 Reports of forecast
and observed high
pollution episodes.

1-2 Analyzed data and
sampling numbers.

2-1, 3-1, 4-1 Analyzed
data and sampling
numbers.

2-2, 3-2, 4-2 Reports
on the inventory of
emission sources.

2-3, 4-3 Reports on
monitoring.

2-4, 3-3, 4-4 Reports
on protection
technologies.

5. Environmental

information lists..

6. Records of the
Training activities
and publications.

7. Records of courses,
seminars, and
workshop.

8. Utilization and
maintenance
records of facilities
and equipment.

- Permanent cooperation of the
concerned institutions and
ministries is obtained.

- To secure enough staffs in the
Center that have basic research
abilities.

- Counterpart personnel remain
at the Center after the receiving
technology transfer.
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. Obijectively Verifiable Means of .
Narr mmar . S Important Assum n
U y Indicators Verification portant Assumptions
(Activities) (Inputs) - Appropriate management of the
1. Forecast of Air Pollution Center.

Episodes ' 95 96 | 97 | 98 | 99| 00| - Tralneldlprofessmnals and .
1-1 To strengthen the Chilean technicians of the Center remain
meteorological obseryation Japanese side in itland serve as instruc_tors.
netvvorkland upper air (FY April - March) - Equipment and |nternat|or1al
observation capabilities experts are properly and timely

in order to i th ! Bxpert ided to the Cent
in order to improve the 1.1 Long term (RD:6) , : 6l s provided to the Center.
knowledge of the structure - Sufficient and appropriate
. 1.2 Short term 6 5 70 8 .

of mesoscale meteorological ) trainees from Government

2. Equipment supply 170 160 | 90 |43.2|32.8 e
phenomena. o institutions are sent to courses

1-2 To strengthen the (million) . and seminars.

atmospheric simulation 3. Counterpart training 2 41 4 6]*10

(Grant Aid) EN) | (749)

capabilities at the
Metropolitan Region (MR)
and develop a model for
the air-quality including
photochemical processes.
1-3 To develop objective weather
forecasting methods
including numerical weather
forecasting data.

2. Water Quality Management
and Industrial Liquid
Wastes

2-1 To study methods of
monitoring water quality and
water quality management in
the MR.

2-2 To study analytical methods
of water quality.

2-3 To study the present
situation of industrial waste
water discharge.

2-4 To study appropriate waste
water treatment methods for
each type of industry

3. Management of Industrial
Soil Wastes

3-1 To study methods of analysis
of toxic and hazardous
substances.

3-2 To develop surveillance
methods to know hazardous
industrial solid waste
generation.

3-3 To develop surveillance
methods to know the present
conditions of uncontrolled
disposal through an
awareness of the status quo
of pollution.

3-4 To study appropriate
treatment methods for
industrial solid wastes based
on the investigation and data
gathered.

Chilean side

(FY Jan. - Dec.)

1. Allocation of C/P

2. Local cost

(peso $ million)

3. Construction, facilities

*:by Univ. of Chile

91
220*

344|761 | 888|774

876

(Preconditions)

1. Renovation of the Center be
finished by the Chilean side.

2. Proper and timely funds are
transferred to the Center for the
operational costs.

3. Researchers, professionals and
technicians are timely assigned
to the Center and appropriately
contracted.

4. CONAMA, Ministries and Services
are well disposed to send trainees
to the Center.




Annex 1 e Project Design Matrix (PDM)

Narrative Summary

Obijectively Verifiable
Indicators

Means of
Verification

Important Assumptions

4. Air Quality Control

4-1. To study methods of air
pollutants sampling and
analysis

4-2. To assess ambient air quality
conditions through automatic
monitoring stations and,
as when required, manual
sampling and analysis.

4-3. To characterize the present
conditions in the emission
of air pollutants through
sampling and analysis.

4-4. To gather, generate,
and provide the scientific
knowledge needed to
support the planning of a
policy for the reduction of air
pollutants.

5. Environmental Information

5-1. To collect the environmental
data and information
based on the Research and
Development programs.

5-2. To process the data
collected.

5-3. To support the MACAM
network (Automatic
Monitoring of Atmospheric
Contaminants and
Meteorological Variables)

6. Training

6-1. To prepare the texts and
manuals to be used in
the training programs
considering the outputs
of the Research and
Development programs.

6-2. To conduct the courses and
seminars as required for
training and extension.

6-3. To evaluate the results of
training and seminars.

7. E.IlLA. and Environmental

Management.

7-1.To collect information on the
E.I.LA. cases.

7-2.To study procedure on E.LA.
and effective environmental
management.

8. Equipment

8-1.To establish a system to
maintain and repair the
equipment.

8-2. To put the equipment into
operation.
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PDM, (January 2002, from Report of Terminal Evaluation for Follow-up Technical Type Cooperation)
Project Name: The National Center for the Environment Project in the Republic of Chile

the appropriate environmental
protection policies in the
Republic of Chile

framework environmental
law

- Report of ministries
and municipalities
concerned

Ver. No.: PDM2
Date: Mayo 2000
. Objectively Verifiable Means of .
Narrative Summary Indicators Verification Important Assumptions
(Overall Goal) - Number of laws, decrees, - CONAMA annual To continue national policies
- To formulate and implement and regulations within the reports relevant to environmental

protection.

(Project Purpose)

- To enable the Center to
conduct training, research
and development relevant to
environmental matters, as well
as to provide environmental

- Number of research and
development output
(reports)

- Making the list of
environmental information
archived

- Periodical reports of
the Center

Permanent cooperation of
concerned institutions and
ministries is obtained.

Trainees go back to relevant posts

in their institutions

1. Development of methods
to simulate and forecast
air pollution episodes in
order to alleviate heavy
air contamination over
the Metropolitan Region
(hereinafter referred to as
“MR").

2. Development of
methodologies for water
quality assessment.

3. Development of
methodologies for
characterization of industrial
solid wastes

4. Development of
methodologies for air quality
analysis and monitoring.

5. Contribution to the
establishment of an
environmental information
system in both the MR and at
the national level.

6. Development of human
resources

7. Establishment of the facilities
and equipment necessary to
conduct the activities of the
Project.

meteorological field over
MR in episodic pollution
cases.

1-2 Establishment and
maintenance of data
exchange network
system.

2-1 Number of generated
data and results
of international
accreditation.

2-2 Number of survey
reoprts.

2-3 Number of verified data.

3-1 Number of generated
data, results of
international
accreditation, and
number of professional
societies, publications,
abstracts of results of
applied research.

3-2 Number of industry-
specific inventory
methods for generation
sources.

3-3 Number of assessed

sites.

Number of generated

data and results

of international

accreditation.

4-2 Number of field survey

reports.

Operation rules of LAN

and a file sharing system

5-2 Number of accesses for

CENMA homepage and

LIMS

Number of developed

training courses.

6-2 Number of teaching
materials.

6-3 Number of courses,
seminars, workshops and
attendants.

7-1, 7-2 Utilization and
maintenance of
equipment.

4-

—

5-

—

6-

—

simulated and
observed data.

1-2 Report on data
exchange network
system.

2-1 Reports on the
analytical methods
and results, and
ISO certificates.

2-2 Survey reports

2-3 Reports on the
verification.

3-1 Reports on the
analytical methods
and results, ISO
certificates, and
proceedings
and journals
of academic
societies.

3-2 Reports on
the inventory
of generation
sources.

3-3 Reports on the site
assessment.

4-1 Reports on the
analytical methods
and results, and
ISO certificates.

4.2 Field survey
reports.

5.1 Operation and
user’s manuals.

5.2 Counter for
homepage and
field volume.

6.1 List of training
courses which can
be provided.

6.2 List of teaching
materials.

6.3 Records of training
activities and
publications

7.1, 7.2 Utilization
and maintenance
records of
equipment.

information - Number of courses,
seminars, and workshops
(Outputs/Results) 1-1 Simulation of 1-1 Reports on To secure enough counterparts in

the Center.

Counterpart personnel remain
at the Center after the receiving
technology transfer.




Annex 1 e Project Design Matrix (PDM)

. Objectively Verifiable Means of .
Narrative Summary Indicators Verification Important Assumptions
(Activities) (Inputs) - Trained counterparts remain
1. Forecast of Air Pollution at the Center and serve as
Episodes 2000 2001 2002 instructors.

1-1 Enhancement of capabilities
of meteorological model
simulation over the MR.

1-2 Enhancement of the
capability of data handling
and network management
for objective weather
forecast.

2. Water Quality Management
and Industrial Liquid Wastes

2-1 Study of analytical methods
for water quality assessment.

2-2 Study of data collection and
characterization methods for
water quality assessment.

2-3 Study of industrial waste
water discharge.

3. Management of Industrial
Soil Wastes

3-1 Study of methods to
analysis toxic and hazardous
substances.

3-2 Study of surveillance
methods to know generation
of industrial waste.

3-3 Development of methods to
perform a site assessment.

4. Air Quality Control

4-1 Study of analytical methods
of hazardous air pollutants.

4-2 Assessment of ambient air
quality.

5. Environmental Information

5-1 Enhancement and better
maintenance of the LAN
system within the Center
to support all the activities
related to the environmental
data and information.

5-2 Development of
management system for
creating and updating an
Internet homepage of the
Center.

5-3 Development of a linkage
system participating in
SINIA (National System of
Environmental Information)
operated by CONAMA
(National Commission for the
Environment).

Japanese side

(FY April = March)

1. Expert

1.1 Long term (R/D:6)
1.2 Short term

2. Equipment supply

(\ million)

3. Counterpart training
(Grant Aid)

Chilean side

(FY Jan. - Dec.)

1. Allocation of C/P

2. Local cost

(peso $ million)

3. Construction, facilities

*:by Univ. of Chile

- Sufficient and appropriate
trainees from Government
institutions are sent to courses
and seminars.

- Proper and timely funds are
transferred to the Center for the
operation.

(Preconditions)

Ul



Narrative Summary

Obijectively Verifiable
Indicators

Means of
Verification

Important Assumptions

6. Training

6-1 Development of curricula
for some kinds of training,
making the best use of
knowledge, technology and
resources inside and outside
the Center..

6-2 Preparation of teaching
materials for the training.

6-3 Implementation of courses
and seminars for the
training.

7. Equipment

7-1 Installation of peripherals
and attachments to the
equipment to enhance its
capability.

7-2 Maintenance of the
equipment in good
operation.

[&)]




Detailed Activity Plan (attachment to PDMe of May 2000)

Annex 1 e Project Design Matrix (PDM)

Forecast of Air Pollution Episodes

¢ Output: Development of methods to simulate and forecast air pollution episodes in
order to alleviate heavy air contamination over the Metropolitan Region

o Activities

Items of the activities

Goal

Enhancement of capabilities

1.1.1 To strengthen nesting
technique in a large-scale model

C/Ps acquire nesting technique for meteorological
model simulation

for the objective weather
forecast

and networking

1.1 O,f metgorologlcal model 1.1.2 To simulate meteorological Using GPV of CPTEC (Brasil), C/Ps simulate
simulation over the MR field over the MR by using the meteorological field over the MR by the model in
nesting technique. nesting condition.
Enhancement of the 1.2.1 To strengthen the capability of | C/Ps establish and maintain the data transmitting
capability of data handling the computer system management network system.
1.2 | and network management for meteorological data handling

Water Quality Management and Industrial Liquid Wastes

¢ Output: Development of methodologies for water quality assessment.

* Activities

Items of the activities

Goal

Study of analytical

2.1.1 To study analytical methods for
specified toxic substances

C/Ps established the CENMA analytical methods for
chemicals

in water such as VOC, pesticides, PCB and PAH as well
as heavy metals in sediments.

2.1.2 To secure human resources and
improve management system of the
laboratory

CENMA manages the laboratory adequately by
establishing institutional system with required numbers
of C/Ps and obtains international accreditation for
analytical methods.

water discharge.

site-inspection, sampling and their
analysis.

2.1 | methods for water quality 2.1.3 To prepare manuals related to C/Ps accomplish the development of manuals about all
assessment sampling, preservation, pretreatment | processes regarding established analytical methods.
and analysis for organic pollutants.
2.1.4 To cross-check analytical data C/Ps participate in international and/or national inter-
for increasing and maintaining the comparison exercises on the chemical analysis and
precision maintain analytical level
2.1.5 To obtain the international CENMA obtains the international accreditation
accreditation for the methods. regarding the analyses of inorganic substances and a
part of organic ones and maintains it
2.2.1 To characterize surface C/Ps provide credible analytical information about
and ground water quality by surface and ground waters quality including specified
conventional and advanced toxic substances.
Study of data collection and | 2@nalytical techniques.
22 charactenzlgtlon method for 2.2.2 To collect data related to the C/Ps collect the data related to the water quality and
water quality assessment. water quality and effluent standards | effluent standards from published references and/or
from published references and/or monitoring activities periodically and understand
through monitoring activities. the trend of water quality and up-to-date effluent
standards.
2.3 | Study of industrial waste 2.3.1 To verify the reported data by C/Ps verify the reported data by site inspection

sampling and their analysis.

~
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Industrial Solid Wastes

¢ Output: Development of methodologies for characterization of industrial solid wastes.

o Activities

Items of the activities

Goal

Study of methods
to analyze toxic

3.1.1 To study analytical methods
for specified toxic and hazardous
substances in solid wastes

C/Ps analyze substances in solid wastes such as heavy metals,
pesticides being used and organic substances having caused
the environmental problems in Chile.

3.1.2 To secure human resources
and improve management system
of the laboratory

Required numbers of C/Ps are assigned in full time and
exclusively, who must be graduated from universities. The chief
of laboratory manages properly the laboratory.

3.1.3 To develop methods for

C/Ps acquire analytical techniques at satisfactory level and

3.1 increasing and maintaining the maintain good analytical repeatability and confidence limit in
and hazardous . L . ; ) .
analytical precision analysis of inorganic and organic substances.
substances
3.1.4 To obtain the international CENMA obtains the international accreditation regarding the
accreditation for the methods. analysis of the inorganic substances and a part of organic ones
and maintains it.
3.1.5 To initiate applied research at C/Ps understand the significance of applied research at
CENMA CENMA, and initiate it. C/Ps by themselves plan, design and
carry out necessary applied research.
3.2.1 To give technical information C/Ps provide technical information for minimizing industrial
for minimizing Industrial solid waste | solid waste, and the related governmental organizations utilize
Study of surveillance it for their works..
37 methods to know : — : : — :
: the generation of 3.2.2 To give technical information C/Ps provide technical information and support the related
industrial waste for developing guidelines about governmental organizations in the development of guidelines.
principles of reduction, reuse and
recycling of Industrial solid waste
Development of 3.3.1 To prepare technical guideline | C/Ps prepare draft of technical guideline for assessment of
3.3 | methods to perform | including sampling methods. improper dumping sites and final landfill sites and carry out

a site assessment

investigation using it.

Air Quality Control

¢ Output: Development of methodologies for air quality analysis and moitorin

* Activities

Items of the activities

Goal

Study of analytical
methods for

4.1.1 To adapt and validate the
standard method at CENMA.

C/Ps acquire the knowledge and technique for sampling and
analysis using passive samplers, and also analytical methods for
organic substances such as poly-aromatic hydrocarbons (PAH)
at trace level.

4.1.2 To cross-check the analytical

C/Ps participate in international and/or national inter-

41 hazardous air data for increasing and maintaining | comparison exercises on the chemical analysis, and keep on
pollutants the precision. obtaining good results.
4.1.3 To obtain the international CENMA's analyses for inorganic substances and a part of
accreditation for the methods. organic ones are internationally certified and maintain the
certifications.
4.2.1 To enhance the laboratory for | The calibration facilities for air pollution monitoring
calibrating equipment of the mobile | instruments are installed in the calibration room at CENMA
monitoring stations. and C/Ps acquire the knowledge for accurate continuous
42 Assessment of measurements at the mobile monitoring stations.

ambient air quality

4.2.2 To measure and assess the air
quality of specified fields.

C/Ps periodically carry out measurements analyze data and
make reports through air quality monitoring studies using
mobile stations and other equipment.
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Environmental Information

Output: Contribution to the establishment of an environmental information
system in both the MR and at the national level.

Activities

Items of the activities

Goal

Enhancement and better
maintenance of the LAN
system within the Center

to support all the activities
related to the environmental
data and information

5.1

5.1.1 To establish good
maintenance system of LAN

C/Ps make operation rule. C/P can maintain LAN well.
C/Ps prepare user's manual.

5.1.2 To establish a integrated file
sharing system

C/Ps set File Transfer Protocol (FTP) server (or other file
sharing system)

5.1.3 To correct necessary
environmental information

CENMA collects necessary information of the
environment and/or resource of data.

Development of
management system for
5.2 | creating and updating an
Internet Homepage of the
Center

5.2.1 To establish Internet Web-
site (Hyper Text Transfer Protocol
(HTTP) server) of CENMA

CENMA establishes Internet Web-Site (homepage) and
maintain it well.

5.2.2 To develop dynamic web-
site working with Data Base
Management System (DBMS).

C/Ps develop database application software working
with HTTP server.

5.2.3 To establish Internet Web-
site and to develop Laboratory
Information Management System
(LIMS)

C/Ps develop application software for LIMS.
CENMA established internet server and maintain it well.

Development of linkage
system participating in

SINIA (National System of
Environmental Information)
operated by CONAMA
(National Commission for the
Environment)

5.3

5.3.1 To coordinate with SINIA

CENMA discuss and coordinates with SINIA staffs.

5.3.2 To establish well maintained
and secured Wide Area Network
(WAN) system

C/Ps set firewall.
C/P install backup system and maintain WAN well.

5.3.3 To link between SINIA web-
site and CENMA web-site

CENMA's web-site links with SINIA web-site.

PR., Environmental
5.4 | Education, etc.

5.4.1 To develop non-linear
VIDEO editing system (refer 6.2.1)

C/Ps make video on CD for training uses.
C/Ps establish Desktop Video (DTV) and Desktop
Publishing (DTP) Lab.

5.4.2 To develop Print on
Demand (POD) system and
publish necessary information
and environmental

education materials.

CENMA published necessary information on demand.

5.4.3 To develop vision report
for introduce to Geographic
Information System (GIS)

C/Ps utilizes GIS.

O
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Environmental Training

Output: Development of human resources

Activities

Items of the activities

Goal

Development of curricula
for some kinds of training,
making the best use of

6.1 | knowledge, technology and
resources inside and outside
the Center.

6.1.1 To contract the person
(C/P) in charge of the unit, and
assess the environmental training
demand from public and private
sector

C/Ps develop the training unit in CENMA and put in
operation.

6.1.2 To design training courses in
the field of EIA, for the industrial
sector on how to comply with the
environmental regulation in force
in Chile and on environmental
sampling and analytical methods
including QA/QC.

CENMA develops the activity program of the training
unit for both long and semi-long time periods.

6.1.3 To establish an on-the-job
training system for professionals
and technicians from Latin
American area.

CENMA designs a program of on-the-job training in
cooperation with JICA and AGCI, and initiates activities
for execution.

Preparation of teaching
6.2 | materials for the training

6.2.1 To prepare teaching
materials to support the training
course mentioned above.

CENMA has the program contents for at least 3
different kinds of courses as well as technical audiovisual
materials to support the training courses.

Conduct of the courses and
6.3 | seminars for the training

6.3.1 To program and implement
the courses described above
(6.1.2) in cooperation with the
professionals of University of
Chile

CENMA conducts 5 courses per year for the public
sector, and 3 courses during the project period for the
private sector.

6.3.2 To program and implement
seminars related to CENMA
activities and C/P training
activities, as well as those related
to short-term and long-term
Japanese experts activities.

CENMA conducts at least 5 seminars per year related to
CENMA's activities including long-term experts’, and
seminars by each short-term experts.




Achievement of the Project at Terminal Evaluation
Extended Period (June 2000 - May 2003)
The National Center for the Environment Project in the Republic of Chile

Annex 1 e Project Design Matrix (PDM)

Date: January 2002

Narrative Summary

Verifiable Indicator

Achievements

Important
Assumptions

Reality Checks
on Important
Assumptions

contamination over
the Metropolitan
Region (hereinafter
referred to as
“MR").

(Brasil), C/Ps simulate
meteorological field over the
MR by the model in nesting
condition.

(1.2 Enhancement of the
capability of data handling and
network management for the
objective weather forecast)

1.2.1 To strengthen the capability
of the computer system
management for meteorological
data handling and networking

data introducing into the
forecast model id possible,

and appropriate operation of
the meteorological forecast is
working.

1.2.1 The system of data
exchange between DMC and
CENMA has been established
and is being effectively operated
and maintained.

(Overall Goal) - Number of laws, decrees - Participation in the public To continue - National
- To formulate and regulations within the participation committees national policies
and implement framework of environmental to evaluate and update the policies relevant to
the appropriate law Decontamination Plan of the relevant to environmental
environmental MR and generation of key nvironment protection
protection policies information. protection. have not
in the Republic of - Participation in the changed.
Chile implementation of 3 degrees
to support enforcement
regulation.
- Participation in technical
groups of discussion for
revision of Resolution 1215/78
- Generation of basic data to
support 1 quality standard
(PM10)
(Project Purpose) - Number of research and - 49 survey reports and 3 Permanent - Permanent
- To enable the development outputs (reports) research and development cooperation cooperation
Center to conduct - Number of presentation at reports in process. of concerned of concerned
training, research international and national - 7 presentations at international institutions institutions
and development academic meetings. and 3 presentations at and ministries and ministries
relevant to - Environmental information national. is obtained. is obtained.
environmental provided - Daily air contamination
matters, as well Number of courses, seminars forecast on web-site of Trainees - Most trainees
as to provide and workshops CENMA and Emission go back go back
environmental inventory management system to relevant to relevant
information. (SAIE). posts in their posts in their
- 6 types; total 14 training institutions. institutions.
courses (270 participants);
26 seminars and workshops
at CENMA and 1 national
workshop “Scientific research
priority areas on the national
environment”
(Project Outputs) (1.1 Enhancement of capabilities | 1.1.1 The system using nesting To secure - Almost
1. Development of of meteorological model technique has been established enough enough
methods to simulate | simulation over the MR) enabling precise meteorological trained trained
and forecast air 1.1.1 C/Ps acquire nesting simulation by installing the counterparts counterparts
pollution episodes technique for meteorological necessary equipment and in the Center. have been
in order to model simulation program. deployed to
alleviate heavy air 1.1.2 Using GPV of CPTEC 1.1.2 Processing of estimated the Center.

o
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Achievement of the Project at Terminal Evaluation
Extended Period (June 2000 - May 2003)
The National Center for the Environment Project in the Republic of Chile

(cont.)

Date: January 2002

Narrative Summary

Verifiable Indicator

Achievements

Important
Assumptions

Reality Checks
on Important
Assumptions

2. Development
of methodologies
for water quality
assessment.

(2.1 Study of analytical methods
for water quality assessment)
2.1.1 C/Ps established the
CENMA analytical methods for
chemicals in water such as VOC,
pesticides, PCB and PAH as well
as heavy metals in sediments.
2.1.2 CENMA manages the
laboratory adequately by
establishing institutional system
with required numbers of

C/Ps and obtains international
accreditation for analytical
methods.

2.1.3 C/Ps accomplish the
development of manuals

about all processes regarding
established analytical methods.
2.1.4 C/Ps participate in
international and/or national
inter-comparison exercises

on the chemical analysis and
maintain analytical level

2.1.5 CENMA obtains the
international accreditation
regarding the analyses of
inorganic substances and a part

of organic ones and maintains it.

(2.2 Study of data collection
and characterization for water
quality assessment)

2.2.1 C/Ps provide credible
analytical information about
surface and ground waters
quality including specified toxic
substances.

2.2.2 C/Ps collect the data
related to the water quality
and effluent standards from
published references and/or
monitoring activities periodically
and understand the trend of
water quality and up-to-date
effluent standards.

(2.3 Study of industrial
wastewater discharges)

2.3.1 C/Ps verify the reported
data by site inspection sampling
and their analysis.

2.1.1 By the end of the
cooperation period, it is
planned to establish routine
methodology for analysis of
VOC, pesticides, PCB and PAH.
Furthermore, it is also planned
in the same manner to make
routine analysis of heavy metals
in sediment possible.

2.1.2 Four staff in the water
quality field are employed in the
laboratory, and in August 2001
ISO 17025 accreditation was
obtained regarding inorganic
analyses mainly.

2.1.3 Four kinds of the manual
are being prepared.

2.1.4 Inter-comparison of data
was carried out 3 times and
analytical precision was assessed
to be satisfactory. In the

future, further improvement of
precision is planned.

2.1.5 In August 2001 ISO 17025
accreditation was obtained.
Number of analytical parameters
is 47.

2.2.1 Up to 2000 this kind

of analysis was carried out

on CONAMA's demand, but
stopped at present. Instead,
in 2001 littoral environment
monitoring was newly started
on DIRECTEMAR's demand.

2 cases of monitoring were
performed until now.

2.2.2 Up to present, 1 case
of unpublished data (DGA)
has been collected. However,
this activity was suspended
due to lack of demand form
public institutions. 2 kinds

of monitoring study were
performed.

2.3.1 Up to present, 2 cases
of verification have been
carried out, but this activity
was suspended due to lack of
demand from public institutions
in 2001.

Counterpart
personnel
remain et the
Center after
receiving
technology
transfer.

- Most
counterpart
personnel
remain et
the Center
after
receiving
technology
transfer.
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Narrative Summary

Verifiable Indicator

Achievements

Important
Assumptions

Reality Checks
on Important
Assumptions

3. Development of
methodologies for
characterization
of industrial solid
wastes

(3.1 Study of methods to
analyze toxic and hazardous
substances.)

3.1.1 C/Ps analyze substances
in solid wastes such as heavy
metals, pesticides and organic
pollutants.

3.1.2 Required numbers of C/Ps
graduated from universities are
assigned in full time. The chief
of laboratory manages properly
the lab.

3.1.3 C/Ps acquire analytical
techniques at satisfactory level
and maintain good analytical
repeatability and confidence
limit in analysis of inorganic and
organic substances.

3.1.4 CENMA obtains the
international accreditation
regarding the analysis of the
inorganic substances and a part
of organic ones and maintains
it.

3.1.5 C/Ps understand the
significance of applied research
at CENMA, and initiate it. C/Ps
by themselves plan, design and
carry out necessary applied
research on their own.

(3.2 Study of surveillance
methods to know the
generation of industrial waste)
3.2.1 C/Ps provide technical
information for minimizing
ISW (industrial solid waste),
and the related governmental
organizations utilize it for their
works.

3.2.2 C/Ps provide technical
information and support

to related governmental
organizations in the
development of guidelines.

(3.3 Development of methods to
perform a site assessment.)

3.3.1 C/Ps prepare draft

of technical guideline for
assessment of improper
dumping sites and final landfill
sites and carry out using it.

3.1.1 Methodologies used

by USEPA has been applied
enabling analysis of heavy
metals, pesticides and toxic
organic chemicals in waste.
3.1.2 Three C/Ps are assigned
in full time and one more
staff is needed depending on
activity. Further strengthening
of laboratory administrative
capability is necessary.

3.1.3 This situation is steadily

approaching at satisfactory level.

Furthermore achieved level is
being successfully maintained.
3.1.4 With regard to inorganic
substances international

ISO 17025 accreditation has
been obtained. Number of
parameters is 13.

3.1.5 C/Ps understand the
significance of applied research
and initiate it. Furthermore
C/Ps are now capable of
planning, program formulation
and execution with their own
initiative.

3.2.1 Because of delayed
establishment of regulation
of the Government it is not
enough for C/Ps to provide
the technical information
for CONAMA and other
governmental institutions.
3.2.2 Same as above.

3.3.1 The guideline on
assessment of landfill site for
domestic wastes has been
prepared and the corresponding
investigation is being carried
out.

[e))
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Achievement of the Project at Terminal Evaluation
Extended Period (June 2000 - May 2003)
The National Center for the Environment Project in the Republic of Chile

(cont.)

Date: January 2002

Narrative Summary

Verifiable Indicator

Achievements

Important
Assumptions

Reality Checks
on Important
Assumptions

4. Development of
methodologies for
air quality analysis
and monitoring.

(4.1 Study of analytical methods
for hazardous air pollutants.)
4.1.1 C/Ps acquire the
knowledge and technique for
sampling and analysis using
passive samplers and analytical
methods for organic substances
such as PAH at trace level.

4.1.2 C/Ps participate in
international and/or national
inter-comparison exercises

on the chemical analysis and
maintain analytical level.

4.1.3 CENMA's analyses for
inorganic substances and

a part of organic ones are
internationally certified and
maintain certifications.

(4.2 Assessment of ambient air
quality.)

4.2.1 The calibration facilities
for air pollution monitoring
instruments are installed in the
calibration room at CENMA and
C/Ps acquire the knowledge

for accurate continuous
measurements at the mobile
monitoring stations.

4.2.2 C/Ps periodically carry out
measurements analyze data and
make reports through air quality
monitoring studies using mobile
stations and other equipment.

4.1.1 C/P has acquire analytical
and sampling techniques for
passive samplers through
training in Japan. And C/Ps have
also acquired sampling and
analytical techniques for PCB
and Hazardous Air Pollutants by
two SE.

4.1.2 Two inter-comparisons of
analytical data between CENMA
and Japanese institutes are
being carried out.

4.1.31SO 17025 accreditation

in inorganic substances was
obtained in August 2001, but
the activity on that of organic
substances is not yet started.
Number of analytical parameters
is 23.

4.2.1 A full set of calibration
instruments was installed at the
calibration room. However the
utilization of the room was few
because of the suspension of
monitoring due to shortage of
budget.

4.2.2 C/Ps acquire monitoring
techniques through field
measurements in various fields
and parameters using manual
samplers and/or continuous
monitoring equipment. Number
of published survey reports is 8.
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Narrative Summary

Verifiable Indicator

Achievements

Important
Assumptions

Reality Checks
on Important
Assumptions

5. Contribution to the
establishment of
an environmental
information system
in both the MR
and at the national
level.

(5.1 Enhancement and better
maintenance of the LAN system
within the Center to support
all the activities related to

the environmental data and
information.)

5.1.1 C/Ps make operation rule.
They maintain LAN well. C/Ps
prepare user’s manual.

5.1.2 C/Ps set FTP server (or
other file sharing system)

5.1.3 CENMA collects necessary
information of the environment
and/or resource of data.

(5.2 Development of
management system for creating
and updating an Internet
Homepage of the Center)
5.2.1 CENMA establishes
internet web-site (homepage)
and maintain it well.

5.2.2 C/Ps develop database
application software working
with HTTP server.

5.2.3 C/Ps develop application
software for LIMS.CENMA
established internet server and
maintain it well.

(5.3 Development of linkage
system participating in

SINIA (National System of
Environmental Information)
operated by CONAMA
(National Commission for the
Environment)

5.3.1 CENMA discuss and
coordinates with SINIA staffs.
5.3.2 C/Ps set firewall. C/P install
backup system and maintain
WAN well.

5.3.3 CENMA's web-site links
with SINIA web-site.

(5.4 PR., Environmental
Education, etc.)

5.4.1 C/Ps make video on CD for
training uses. C/Ps establish DTV
(Desktop Video) Lab.

5.4.2 C/Ps establish DTP (Desktop
Publishing) Lab. CENMA
published necessary information
on demand.

5.4.3 C/Ps utilizes GIS.

5.1.1 Two qualified C/Ps were
employed. Documentation
including the operation rule is
under preparation. LAN system
is being operated well.

5.1.2 A part of little sharing
system was established.

5.1.3 Basic concept is
understood.

5.2.1 Already established.
Especially air contamination
forecast on web-site of CENMA
is being updated daily. Emission
inventory management system
(SAIE) is being updated.

5.2.2 Basic database has been
developed which linked to HTTP.
5.2.3 Basic concept is
understood.

5.3.1 Discussion with SINIA have
been carried out.

5.3.2 Secured Wan is being
established.

5.3.3 Link with SINIA was
established. Information
exchange is being carried out
with other organizations.

5.4.1 System installation has
been completed.

5.4.2 System installation has
been completed. Seminar
leaflets are being actively
prepared.

5.4.3 Since equipment of GIS
is being used effectively by
CONAMA-RM, C/Ps did not
utilize.

[o)]
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Achievement of the Project at Terminal Evaluation
Extended Period (June 2000 - May 2003)
The National Center for the Environment Project in the Republic of Chile

(cont.)

Date: January 2002

Narrative Summary

Verifiable Indicator

Achievements

Important
Assumptions

Reality Checks
on Important
Assumptions

6. Development of
human resources

(6.1 Development of curricula
for some kinds of training,
making the best use of
knowledge, technology and
resources inside and outside the
Center.)

6.1.1 C/Ps develop the training
unit in CENMA and put in
operation.

6.1.2 CENMA develops the
activity program of the training
unit for both long and semi-long
time periods.

6.1.3 CENMA designs a
program of on-the-job training
in cooperation with JICA and
AGCl and initiates activities for
execution. Professional advise
and training to other countries.

(6.2 Preparation of teaching
materials for the training)

6.2.1 CENMA has the program
contents for at least 3 different
kinds of courses as well as
technical audiovisual materials to
support the training courses.

(6.3 Implementation of courses
and seminars for the training)
6.3.1 CENMA conducts 5
courses per year for the public
sector and 3 courses during the
project period for the private
sector.

6.3.2 CENMA conducts at least
5 seminars per year related to
CENMAs activities including
long-term experts’ and seminars
by each short-term experts.

6.1.1 One person in charge and
2 temporary staff have been
assigned.

6.1.2 EIA and the other 5 types
of courses have been designed.
6.1.3 Possibility of a third
country training has been
discussed between SE and
CENMA. Number of professional
advice and training to other
countries : 2 countries (Ecuador
and Bolivia) and other instances
are planned.

6.2.1 Teaching materials have
been prepared for at least three
types of courses. Draft video
teaching materials have been
prepared.

6.3.1 Public sector course
implementation:

1 type of course; 9 times, 5
types; 1 time each one, total of
270 participants. Private sector
course implementation to be
planned : 9 types of course; at
least 1 time by each one.

6.3.2 26 seminars and
workshop have been conducted.
A national workshop on
“Scientific research priority areas
on the national environment”
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Narrative Summary

Verifiable Indicator

Achievements

Important
Assumptions

Reality Checks
on Important
Assumptions

7. Establishment of
the facilities and
equipment necessary
to conduct the
activities of the
Project.

S1. Establishment

of specific toxic
substances using OECD
test methods.

S2. Research on arsenic
contamination.

7.1 utilization and maintenance
of equipment.

(S1 Establishment of specific
toxic substances using OECD test
methods)

S.1.1 Establishment of breeding
methods using test organisms at
different trophic levels.

S.1.2 Practical capability of
OECD test methods using test
organisms at different trophic
levels.

S.1.3 C/Ps acquire capability to
apply the OECD test methods
using test organisms to
ecotoxicological evaluation of
effluents and natural waters.

(S2 Research on arsenic
contamination.)

S.2.1 Establishment of methods
for speciation and determination
of arsenic compounds.

S.2.2 Capability of speciation
and determination of arsenic
compounds

In human urine and hair from
the people living in arsenic
contaminated area of the Il and
IV region.

S.2.3 Capability on
determination and distribution
of arsenic compounds in
environmental samples in arsenic
contaminated and reference
areas of the Il and IV region.
S.2.4 Capability on
determination of arsenic
compounds in seafood from
Chilean coast and estimation

of daily uptake of arsenic from
seafood by Santiago people.
S.2.5 First symposium on arsenic
contamination in Chile at
CENMA and publication of the
Research Report (No.1 ) from
CENMA until the end of 2002.

7.1 Equipment is satisfactorily
utilized and maintained.
Inventory of equipment was
completed.

S.1.1 Breeding methods of
Japanese Medaka and Daphnia
magna and culture technique
of Lemna minor are established
or nearly established. This
achievement is a key factor and
very important to establish test
methods.

S.1.2 It is planned to do
practices of OECD test methods
using above mentioned 3 test
organisms for inorganic tri-and
penta-valent arsenic species.
S.1.3 The OECD methods using
Daphnia magna was applied to
several river water. It is become
possible to apply 3 kinds of
above mentioned OECD test
methods.

S.2.1 Methods for speciation
and determination of inorganic
tri-and penta-valent arsenic
species in natural water is
established and method for
simultaneous determination

of organo species compounds
in biological samples is nearly
established.

S.2.2 Collection of human urine
and hair samples in cooperation
with medical doctor will be
started form January 2002 and
then chemical analysis of arsenic
compounds will be made using
the methods established by
CENMA.

S.2.3 Collection of
environmental samples (surface
water, ground water, soil,
air-born particulate and plant)
in arsenic contaminated and
reference areas is started and
then analysis will be made.
S.2.4 Purchases of seafood end
edible meat samples was taken.
S.2.5 First symposium on arsenic
contamination will be held at
CENMA in early May 2002

and then papers presented will
be published as the Research
Report (No.1 ) from CENMA
until the end of December.

(o))
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Achievement of the Project at Terminal Evaluation

Extended Period (June 2000 - May 2003)

The National Center for the Environment Project in the Republic of Chile

(cont.)

Date: January 2002

Narrative Summary

Verifiable

indicator Achievements

Important
Assumptions

Reality Checks
on Important
Assumptions

(Project Activities)

1. Forecast air pollution episodes

1.1 Enhancement of capabilities of meteorological
model simulation over the MR

1.2 Enhancement of capabilities of data handling
and network management for objective weather
forecast.

2. Water quality Management and industrial

liquid wastes

2.1 Study of analytical methods for water quality
assessment

2.2 Study of data collection and characterization
methods for water quality assessment

2.3 Study of industrial wastewater discharge.

3. Management of industrial solid wastes

3.1 Study of methods to analyze toxic and
hazardous substances

3.2 study of surveillance methods to know the
generation of industrial waste

3.3 Development of methods to perform a site
assessment.

4. Air quality control

4.1 Study of analytical methods for hazardous air
pollutants

4.2 Assessment of ambient air quality

5. Environmental information

5.1 Enhancement of better maintenance of the
LAN system within the Center to support the
activities related to the environmental data
and information.

5.2 Development of management system for
creating and updating an Internet Homepage
of the Center

5.3 Development of linkage system participating
in SINIA (National System of Environmental
Information) operated by CONAMA (National
Commission for the Environment)

5.4 PR., Environmental Education, etc.)

6. Training

6.1 Development of curricula for some kinds of
training, making the best use of knowledge,
technology and resources inside and outside
the Center.)

6.2 Preparation of teaching materials for the
training

6.3 Implementation of courses and seminars for
the training

7. Equipment

7.1 Installation of peripherals and attachments to
the equipment to enhance its capability.

7.2 Maintenance of the equipment in good
condition

(Actual Input)

Japanese side

Expert

Long-term : 6 persons

Short-term : 15 persons (5 more persons
planned)

Equipment supply : 75 million yen
Counterpart training : 8 persons (2 more
persons planned).

Chilean side

Allocation of C/P : 64 persons (at
present)

Local costs (million pesos) : 1,534 million
pesos until November 2001.

Trained
counterparts
remain at
the Center
and serve as
instructors.

Sufficient
and
appropriate
trainees from
government
institutions
are sent to
courses and
seminars.

Proper

and timely
funds are
transferred
to the
Center for its
operation.

- Most trained
C/Ps remain
at the
Center and
serve as
instructors.

- Sufficient
and
appropriate
trainees from
government
institutions
are sent to
courses and
seminars.

- Funds are
transferred
to the
Center for its
operations
due to the
concerted
efforts of
concerned
personnel:
however
these are
not entirely
sufficient.




I Equipment List and its Conditions

Condiciones actuales de las instalaciones y el equipo adquiridos durante el proyecto

Favor de hacer una lista de todo el equipo importante que se adquirié durante el proyecto e indique el estado actual de

O&M en el formato que aparece a continuacion:

Razones
Afio de - cuando
Instalaciones y equipo instal. Condicién * Utilizacion** ) _Ia ) Problemas Observaciones
utilizacion
es baja
Aire
Cabina transportable (2) 1996 1Buena 1 Mala | Frequently used acondicionado 1 no se ocupa
malo
Continuous monitor of NMHC-THC (2) 1996 Buena Uso frecuente
Continuous monitor of PM10 (2) 1996 Buena Uso frecuente
Data adquisicion and transmisién system (2) 1996 Buena Uso frecuente
PM10 monitor (2) 1996 Buena Uso frecuente
PM10 monitor with additional sampler (2) 1996
Full metereological station (5) 1996 Buena Uso frecuente
Simple metereological station (5) 1996 Buena Uso frecuente
Complete captive sonde station 1996 Buena Uso frecuente
Complete radio sonde station for lower player 1996 Buena Uso frecuente
Boundary layer profiler 1996 Mala Not in use Estacién pudahuel
Portable sampling pump (10) 1996 Buena Uso frecuente
Software (air & metereological monitoring) 1996 Buena Uso frecuente
Workstation (meteorology & air quality modeling) 1996 Buena Uso frecuente
Router ATM 1996 Buena Uso frecuente
Database administration (10 users) 1996 Buena Uso frecuente
Geographic information system 1996 Buena Uso frecuente
Waste water treatment system 1996 Buena Uso frecuente
Waste water treatment system 1996 Buena Uso frecuente
Water monitoring station 1996 E:;)Sible de No se usa Egj?rfc;fceec;?ral 2:}];:<;Lsxentra €n aguas
Workstation sun sparc U80/4450 2001 Buena Uso frecuente
Software incom (9) 1998 Buena Uso frecuente fr?etcrc?r!\lcﬁxfa
Analytical balance (4) 1996 Buena Uso frecuente
Ph meter (higt accuracy) (2) 1996 Buena Uso frecuente
Vacum pump (6) 1996 Buena Uso frecuente
s
Net server HP LH6000/550 2001 Buena Uso frecuente
Computers HP (10) 2001 Buena Uso frecuente
S02 analizers 2001 Buena Uso frecuente
Multicalibrator with accesories 2001 Buena Uso frecuente
Tubo molecular pump 2001 Mala No se usa se encuentra en taller

laboratorio quimico

[e)]
O
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Razones

. . Ao de .. A - cuando .
Instalaciones y equipo instal. Condicion * Utilizacion** la Problemas Observaciones
utilizaciéon
es baja

Continuous monitor of SO2 (2) 1996 Buena Uso frecuente

Continuos monitor No-No2-Nox 1996 Buena Uso frecuente

Continuos monitor of CO (2) 1996 1 Buena 1 Mala | Uso frecuente z\rsglri)rr?iaco f:pzrr]ac;z:“a en

Continuos monitor of 03 (2) 1996 Buena Uso frecuente

Multiple gases calibrator (2) 1996 Buena Uso frecuente

Zero gas generator (2) 1996 Buena Uso frecuente

Metereological equipment (2) 1996 Buena Uso frecuente

High volumen sampler (PM10) (3) 1996 Buena Uso frecuente

Dichotomous sampler PM10/2,5 1996 Buena Uso frecuente

Dichotomous sampler PM5/2,5 1996 Buena Uso frecuente

Continuos aerosol monitor PM10 1996 Buena Uso frecuente

Personal aerosol monitor (2) 1996 Buena Uso frecuente

Portable gas analyzer 1996 Buena Uso frecuente

Full meteorological station (5) 1996 Buena Uso frecuente

Simple meteorological station (5) 1996 Buena Uso frecuente

Portable water quality sensor syste 1996 Buena Uso frecuente

Portable water analysis kit (2) 1996 Buena Uso frecuente

Workstation (monitoring station) 1996 Buena Uso frecuente

Workstation (image map input) 1996 Buena Uso frecuente
No tenemos

Workstation (database server) 1996 zzg;cisrsiento En CONAMA nacional
utilizacion

Workstation (GIS) 1996 Buena Uso frecuente

Plotter 1996 Buena Uso frecuente

Word processor and spread sheets 1996 Buena Uso frecuente

Standard gas cylinder and regulator (2) 1996 Buena Uso frecuente

UPS and AVR (2) 1996 Buena Uso frecuente

Personal cascade impactor (2) 1996 Buena Uso frecuente

Ultra violet sensor (2) 1996 Buena Uso frecuente

Personal computer 1996 Buena Uso frecuente

Image scanner 1996 Buena Uso frecuente

Digitalizer 1996 Buena Uso frecuente

X terminal (2) 1996 Buena Uso frecuente

Tape drive unit 1996 Buena Uso frecuente

Personal computer (4) 1996 Buena Uso frecuente

MO disk unit 1996 Buena Uso frecuente

Laser printer (2) 1996 Buena Uso frecuente

UPS (6) 1996 Buena Uso frecuente

Ether switch 1996 Buena Uso frecuente

PC LAN board (13) 1996 Buena Uso frecuente




Annex 2 e Equipment List and its Condition

Razones
Afo de - cuando
Instalaciones y equipo instal Condicion * Utilizacion** la Problemas Observaciones
: utilizacion
es baja
Programming language 1996 Buena Uso frecuente
Programming language 1996 Buena Uso frecuente
Programming language Fortran 1996 Buena Uso frecuente
Analytical microbalance 1996 Buena Uso frecuente
Conductimeter (4) 1996 Buena Uso frecuente
Ph meter digital readout (2) 1996 Buena Uso frecuente
Portable and benchtopo digital turbidimeter (2) 1996 Buena Uso frecuente
Laboratory turbidimeter 1996 Buena Uso frecuente
Ink jet color printer 1996 Buena Uso frecuente
Scanner 1996 Mala No se usa Se encuentra en taller
de informética
Software 1996 Buena Uso frecuente
Standard/chemical reagents (19) 2001 Mala Uso frecuente Insumos consurnidos
por ser fungibles
Glass material (50) 2001 Mala Uso frecuente Insumos convsum\dos
por ser fungibles
Reagrents and vials for microtox (11) 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles
Conductivity eletrode (3) 2001 Mala Occasionally Insumos C0nlsum\dos
used por ser fungibles
Cartridges for solid phase extraction (50) 2001 Regular Uso frecuente Quedan en stock
Platinum catalyst for toc (5) 2000 Mala Uso frecuente Insumos consumidos
por ser fungibles
High sensitivity catalyst for toc 2000 Mala Uso frecuente Insumos consumidos
por ser fungibles
Vials for t.o.c. 42 ml (2) 2000 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles
Cryogenic traps for atd (10) 2000 Mala Uso frecuente Insumos consuidos
por ser fungibles
Thermal desortion tubes, SS (5) 2000 Mala Uso frecuente Insumos consurnidos
por ser fungibles
Capilary column, BPX-624 (2) 2001 Mala Uso frecuente Insumos consumios
por ser fungibles
Multistandard for etaas 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles
Glass material (566) 2001 Mala Uso frecuente Insumos conlsum\dos
por ser fungibles
Movil extraccion chamber 2001 Buena Uso frecuente
Glass material (soxhlet) (10) 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles
Glass material (extractor/ concent. Apparatus (2) 2001 Buena Uso frecuente
Accessories for aas (13) 2000 Mala Uso frecuente Insumos consumidos
por ser fungibles
Teflon vessel for macro wave digestor (48) 2000 Mala Uso ocasional Insumos consumidos
por ser fungibles
Column nut (20) 2001 Mala Uso frecuente Insumos consumidos

por ser fungibles




N

Razones

ARo de - cuando
Instalaciones y equipo instal Condicién * Utilizacion** la Problemas Observaciones
’ utilizacion
es baja

Graphite ferrule (20) 2001 Mala Uso frecuente Insumos convsum\dos
por ser fungibles

High pressure Merlin micro seal (5) (septa and nut) 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles

Occassionally Insumos consumidos
Manual decapper, para tapas 11mm (2) 2001 Mala used por ser fungibles

Quartz cell, spectrophotometer (6) 2001 Mala Uso ocasional Insumos consumidos
por ser fungibles

Cartridges for spe (envicarcarb y envirochrom) (10) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles

Digital flowmeter, Model 520 (0,5 =700 ml/min) 2001 Buena Uso frecuente

Corrosivity assay kit (2) 2001 Mala A veces se usa Insumos consumidos
por ser fungibles

Corrosivity coupon (10) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles

Plpgtters (air displacement), Tml, 5ml, and 10ml 2001 Mala Uso frecuente Insumos con.sum\dos
(adjustable volume) por ser fungibles

Box vials amber (2) 2001 Mala Uso frecuente Insumos convsum\dos
por ser fungibles

Capillary column, supelcowax 10 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles

Ten-port valve for LC, manual (4) 2001 Mala Uso ocasional Insumos consurnidos
por ser fungibles

Replacement filters elements ans seals, 2 um (3) 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles

Ferrules, nuts and union, 1/16”SS (50) 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles

Six port valve for LC, manual (6) 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles

Gas purifiers (for: air, he, h2 y n2) (8) 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles

Capillary column, ZB-1 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles

Petroleum standards (ASTM method: D-4815 and Insumos consumidos
D-5580) (4) 2001 Mala Uso frecuente por ser fungibles

Packing for column GC: TCEP (2) 2001 Mala Uso frecuente Insumos consuridos
por ser fungibles

Reducing unions, (1/4" to 1/16", external) and Insumos consumidos
(116" to 1/32", internal) (20) 2001 Mala Uso frecuente por ser fungibles

Digital flowmeter, model 20 (0,5-20 ml/min) 2001 Buena Uso frecuente

Capillary tubing SS (0,010" and 0,040" ID) (4) 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles

Packing for column GC: molecular sieve, 3X 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles

Packed column: 20% TCEP (3) 2001 Mala Uso frecuente Insumos consurnidos
por ser fungibles

High pressure preinjector filter 0,5 um (2) 2001 Mala Uso frecuente Insumos consumidos
por ser fungibles

Tee for HPLC, 1/16" (10) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles

Temperature controller for HPLC 2001 Mala Uso frecuente Insumos consumidos

por ser fungibles




Annex 2 e Equipment List and its Condition

Razones
Afo de - cuando
Instalaciones y equipo instal Condicion * Utilizacion** la Problemas Observaciones
) utilizacion
es baja
Mass flow meter, Helium Gas (0-1 /mmin) 2001 Buena Uso frecuente
- Insumos consumidos
Digital pressure gauge (2) 2001 Mala Uso frecuente por ser fungibles
Capilary column, ZB-5 (2) 2001 Mala Uso frecuente Insumos conlsum\dos
por ser fungibles
Holmium oxide filter for wavelength calibration 2001 Mala Uso frecuente Insumos convsum\dos
por ser fungibles
. . | i
Glass material: extraction bottles (24) 2001 Mala Uso frecuente nsumos con.sum\dos
por ser fungibles
Laser colors printers 2001 Buena Uso frecuente
Network switch (2) 2001 Buena Uso frecuente
Router 2001 Buena Uso frecuente
Hub 24 port, 10/100 (3) 2001 Buena Uso frecuente
Network administration software 2001 Buena Uso frecuente
Gas punﬂerg (removes: moisture, organics, oxygen 2001 Regular Uso frecuente Quedan 4 en stock
and indicating oxygen trap) (16)
Graphite ferrules and auto sampler syringes (60) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles
Accessory for icp (optima 3000) and peristaltic 2001 Mala Uso frecuente Insumos convsum\dos
pump (AS-91) (7) por ser fungibles
Cartridge for nanopure (11) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles
High pressure Merlin micro seal (septa and nut) (5) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles
Glass material: funnels and volumetric flask (36) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles
Reagents determinant. Of coliform and E. coli (2) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles
Glass material: diazomethane apparatus 2001 Mala Uso frecuente Insumos conlsum\dos
por ser fungibles
UPS APC Smart 1000 RM (4) 2001 Buena Uso frecuente
Servswitch for mac (2) 2001 Buena Uso frecuente
Tools kit 2001 Buena Uso frecuente
Cable (8) 2001 Buena Uso frecuente
Connectors (4) 2001 Buena Uso frecuente
Mount rack, 19 Inch 2001 Buena Uso frecuente
Monitoring software. Timbuktu pro 2001 Buena Uso frecuente
Data base software: file marker pro5 (2) 2001 Buena Uso frecuente
Webserver administration software: suite 4,2 (2) 2001 Buena Uso frecuente
Power book G4 2001 Buena Uso frecuente
Graph administrador software: Adobe Dynamic 2001 Buena Uso frecuente
Hard disk external 2001 Buena Uso frecuente
Software: Microsoft office 2000 | for Mac (3) 2001 Buena Uso frecuente
Laser colors printers 2001 Buena Uso frecuente
Character recognition software: omni page pro 2001 Buena Uso frecuente

@
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Razones

. . Ao de .. A - cuando .
Instalaciones y equipo instal. Condicion * Utilizacion** la Problemas Observaciones
utilizacién
es baja
Personal computer: imac 2001 Buena Uso frecuente
Scanner with feeder (2) 2001 Buena Uso frecuente
B imposible de Nunca fueron enviados
Scanner visioner (10) 2001 Usar No se usa a CENMA por
CONAMA

Network parts 1000 base-sx gbic (2) 2001 Buena Uso frecuente
Computers (2) 2001 Buena Uso frecuente
Personal computers, Apple (2) 2001 Buena Uso frecuente
Personal computers, Apple 2001 Buena Uso frecuente
Canister (12) 2001 Buena Uso frecuente
Electronic balance, for hi-vol filters 2001 Buena Uso frecuente
Metereological datalogger (2) 2001 Buena Uso frecuente
Weather Proof. Enclosure (2) 2001 Buena Uso frecuente
Single notch bracket mount (2) 2001 Buena Uso frecuente
Pyranometer (2) 2001 Buena Uso frecuente
Wind sensor, formed for: 2001 Buena Uso frecuente
Anemometer (2) 2001 Buena Uso frecuente
Wind vane (2) 2001 Buena Uso frecuente
Wind transmitter, analog (2) 2001 Buena Uso frecuente
Set of bearings and gasket for wind sensors (20) 2001 Buena Uso frecuente
Humity and temperature probe (2) 2001 Buena Uso frecuente
Pressure transmitter digital, portable with case 2001 Buena Uso frecuente
Pressure transmitter digital (2) 2001 Buena Uso frecuente
Gas (mixtures: epa protocol and primary trae) (14) 2000 Mala Uso frecuente ng;z(:sfjsgiﬁgdos
Regulator for corrosives gas (6) 2000 Buena Uso frecuente
Internal pump for air quality equipments (4) 2000 Mala Uso frecuente Esngiﬁjs;ﬁgdos
Lamp for SO2 monitoring (2) 2000 Mala Uso frecuente g‘s&zsxﬁ;ﬁgidog
Lamp for O3 monitoring (2) 2000 Mala Uso frecuente Esglfsfjr?giﬁgdos
Zero air generator 2000 Bueno Uso frecuente
Manifold sampler for air quality station 2000 Bueno Uso frecuente
Piston for teom pump (2) 2000 Mala Uso frecuente ngsrgfxsgﬁgdos
Metereological dataloger 2001 Buena Uso frecuente
Pyranometer 2001 Buena Uso frecuente
Weather tra. Enclosure, 16x18" 2001 Buena Uso frecuente
Metereological dataloger 2001 Buena Uso frecuente
Weather tra. Enclosure 16x18" 2001 Buena Uso frecuente
Power (3) 2001 Buena Uso frecuente
trae 2001 Buena Uso frecuente




Annex 2 e Equipment List and its Condition

Razones
. . Ao de - A - cuando .
Instalaciones y equipo instal. Condicion * Utilizacion** la Problemas Observaciones
utilizaciéon
es baja

Wind transmitter, analog 2001 Buena Uso frecuente
Set of bearings and gasket for wind sensors (20) 2001 Buena Uso frecuente
Accessory for probe (2) 2001 Buena Uso frecuente
Multigas detector, with 02 and Lel sensor 2001 Mala No se usa E)er;:czueo;;)u:ttzlsler de
Zero air generator, 220V 2001 Buena Uso frecuente
Water / wastewater sampler 2001 Buena Uso frecuente
Notebook 2001 Buena Uso frecuente
Multipoint dot matrix recorder 2001 Buena Uso frecuente
Multimeter 2001 Buena Uso frecuente
Multifunction digital barometer / altimeter 2001 Buena Uso frecuente
Flow meters with valve, aluminum, 65 mm (2) 2001 Buena Uso frecuente
Gas (air tra zero, mixtures epa) 8 2001 Mala Uso frecuente rs;]g??ﬁgﬁgdos
Regulator. Two steep, SS 316 2001 Buena Uso frecuente
Gas (Liquid N2, Ar, Acetil, H2, N2, and He) (129) 2001 | Mala Uso frecuente 'p”;usrzcr’sﬂfs;ﬁg‘dos
Chemicals reagents (114) 2001 Mala Uso frecuente :sﬁsn;?sfjr?gisbtfen;\dos
Digital camera (3) 2000 2 Buena 1 Mala | Uso frecuente 3;2:?522;@ !
Power book, apple 2001 Mala No se usa zifizflljs:;ra
Printer Epson stylus photo 870 2001 Buena Uso frecuente
Air sampling pump, 5-5000ml (2) 2001 Mala Uso frecuente :;uz;?x:giﬁen?dos
Air sampling pump, 20-225ml (2) 2001 Mala Uso frecuente Es&:ﬁjﬁgiﬁgdos
Hazardous waste filtration unit, 2,2 L (2) 2001 Buena Uso frecuente
Purge & trap soil sampler (2) 2001 Buena Uso frecuente
Powder train mold 2001 Buena Uso frecuente
Zero headspace extractor (2) 2001 Buena Uso frecuente
Sludge sampler 2001 Buena Uso frecuente
Heating mantle 3-pleace, for 500 ml, 220v (2) 2001 Buena Uso frecuente
Polyethylene corrosives storage cabinete (3) 2001 Buena Uso frecuente
Rotatory evaporators, digital (2) 2001 Buena Uso frecuente
Heating bath, digital (2) 2001 Buena Uso frecuente
Suction pump (2) 2001 Buena Uso frecuente
Puf sampler 2001 Buena Uso frecuente
Sequential tube sampler 2001 Buena Uso frecuente
Kjeldahl distillation unit, 220v 2001 Buena Uso frecuente
Macro kjeldahl digestor unit, 20 place, 220v 2001 Buena Uso frecuente
Self-stirring B.O.D. probe (2) 2001 Buena Uso frecuente

~
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Razones

Afo de - cuando
Instalaciones y equipo instal Condicion * Utilizacion** la Problemas Observaciones
: utilizacion
es baja

Environ mental soil sampling kit 2001 Buena Uso frecuente

Liquid release test device 2001 Buena Uso frecuente

Mini splitter 2001 Buena Uso frecuente

Micro splitter 2001 Buena Uso frecuente

Pulverizer 2001 Buena Uso frecuente

Sealer “quanti-tray”, 220v 2001 Buena Uso frecuente

Controlled atmosphere glove boxe 2001 Buena Uso frecuente

Woulff bottle (3) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles

Controller unit for digestor unit 2001 Mala Uso frecuente Repuesto copsurmdo
por ser fungible

Aromatic compounds (24) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles

Destilacion flask, 500 and 1000ml (6) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles

Book: manual of pesticides and sorbent extrat. 2001 Buena Uso frecuente

Tech (2)

Chemical identification system (hazcat kit) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles

. Repuestos fungibles ya

Stainless steel scoops (2) 2001 Mala Uso frecuente .
consumidos

Foam for sampler transporter (foam Pac, il) (2) 2001 Mala Uso frecuente Insumos con.sum\dos
por ser fungibles

Sludge sampler 2001 Buena Uso frecuente

Clasificaciones:

* Condicién: Buena, Regular, Mala, Imposible de usar

** tilizacion: uso frecuente, uso ocasional, a veces se usa, rara vez se usa, no se usa
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1-1. R&AJGYS T2l — a v ETFVOB
111 EHREET LV E R 30% 100% | 1.1.1 The system using At present no nesting techniques for
AT 47§ HESf oAb nesting technique has been the simulation of meteorological models
established enabling precise forecast are used because the trained
meteorological simulation staff didn’t stay at CENMA. CENMA's
by installing the necessary interest is to retake this working line
equipment and program. and for those purposes a professional
was hired. CENMA is supporting his
post-graduate formation, M.Sc. in
Meteorology, U. de Chile.
1.1.2 AT V7 ik 20% 100% | 1.1.2 Progressing of No nesting techniques for the
ZEMBEARDET NS 2 estimated data introducing simulation of meteorological models are
L—av into the forecast model is carried out.
possible, and appropriate
operation of the
meteorological forecast
model is working.

1-2. BEBNRAF DI DD T — 5L 7w b7 — 7 EBRE I DAL

1.2.1 FEINRLR MO

100%

1.2.1 The system for data

established, and is being
effectively operated and
maintained.

The data exchange with DMC is

ODT =L Ry b7 — (R | exchange between DMC maintained.
VA -¢ii:viloliy(d ) and CENMA has been CENMA updated the meteorological

data and air quality information system
Airviro to version 3.0, accessible through
internet browser that works with a new
server in Linux.

An improved version of the forecast
model of PM10was developed and
installed by DR. Y. Misumi (JICA expert)
in January 2005.

This model works in a Linux server (since
January 2005).

Besides the Metropolitan Region

a daily report with the forecast of
meteorological conditions of PM10
dispersion for Rancagua and Temuco is
prepared.
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4.2.1 TEEHIE R 67% 100% | 4.2.1 A full set of calibration | This unit maintains an important activity at
MR E ot instruments was installed a national level for a complete instruments
at the calibration room. calibration system. However maintenance
However, the utilization of and calibration of meteorological sensors
the room was few because and air quality monitors is done, to support
of the suspension of the operation of the meteorological stations
monitoring due to shortage network located in the RM, for the audit of
of budget. public and private air quality networks that
are developed at a country level and also for
the COSUDE network operation (Temuco,
Rancagua, Vifia del Mar) and other projects
requiring monitoring as well.
422 74—1FICk 80% 100% | 4.2.2 C/Ps acquired Studies of air quality that include monitoring,
B REDHE & ETHiff monitoring techniques data analysis and written reports are still
through field measurements | being done.
in various fields and
parameters using manuals
samplers and/or continuous
monitoring equipments.
Number of published survey
report is 8.

REBRPBFOCENMADEBZEIN (1997F 1 52005FREET)

(CODELCO)

Aio Cliente Nombre del proyecto y contenido de trabajo
2005 Codelco (Geotécnica) “Servicio de Apoyo a la Gestion Ambiental”
Tecnologias de Medicion de la Calidad del Aire en la Localidad de Emplazamiento de la Planta
2005 1010 i
Reciclaje Recuperadora de Polvos de Acerrias
2005 CONAMA Programa de Control de Monitoreo de la Calidad del Aire Nacional
CODELCO Estudio Integral de la Calidad del Aire: Fases de instalacién y puesta en marcha de la red
2005 o . ) . . ) ,,
Divisiéon Chuquicamata de estaciones monitoras y desarrollo del sistema de informacién
SEREMI SALUD Validacion de informacién, servicio técnico y mantenimiento del equipo TEOM y de la
2005 - ) -
IX Regién estacion meteorologica de Padre Las Casas
“Modelacién y monitoreo de la calidad del aire y parametros meteoroldgicos del entorno
2005 PROACER de la planta PROACER, huertos familiares”
2005 CONAMA Prondstico Diario de Potencial Meteorolégico y PM10
2005 SAG Asesorfa ambiental para evaluar contenidos técnicos del documento Anexo IV
“Depositacién simulada de polvo resultante de las actividades del proyecto Pascua Lama”
2005 C.O.D.E,LCO . Estudio meteorologico, plan de captura de informacion PND 2005
Divisién Andina
Evaluacion de impactos potenciales sobre la calidad del aire por emisiones de material
CODELCO . o . .
2005 S . particulado de las actividades mineras actuales y proyectados en el sector alto del Rio
Division Andina
Blanco
2005 ARCADIS GEOTECNIA Plan de Accién Operacional Control de PM10 en Mina Chuquicamata
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Aio Cliente Nombre del proyecto y contenido de trabajo
2005-2004 | CONAMA 2°Fase del es;ydlo de la .calldad del aire en reg|0n§§ urbano mdustrlales Fje Chile:
Implementacion de un sistema de vigilancia y gestion de la calidad del aire.
CODELCO - . . .
2008~2004 Division Andina Servicios de Meteorologia y Mivologia
2004 CONAMA Evalluaoon y_vern‘lcac!c?n de redgs de momtoreo de calidad del aire y disefio del sistema
nacional de informacion de calidad del aire.
2004 AMBAR DecIaragon de @pacto amblental modificatoria deI, p"royecto Recuperacion de
contenidos metélicos de residuos de polvos de aceria
Programa de Control de Monitoreo de la Calidad de Aire Nacional: Sub-Programa
2004 CONAMA " 9 e ) ) . - o
Evaluacion y verificacion del funcionamiento de redes de monitoreo de calidad del aire
Revisién y validacién de la informacion de calidad de aire y metereologia registrada por la
2004 CODELCO Red de Monitoreo SIVIAMCA
2004 KNIGHT Caracterizacién de polvo superficial para estimaciones de emisiones a la atmésfera en la
PIESOLD ciudad de Calama.
Consultoria de Apoyo para la Validacién de informacion, servicio técnico y
2004 CONAMA IX REGION mantenimiento de equipo TEOM y estacion meteoroldgica de Padre Las Casas.
2004-2005 | CONAMA 2° Fase del egtludlo de Ial calidad dellallre en regiones urbano |n.dustr|aleslde Chile:
Implementacion de un sistema de vigilancia y gestion de la calidad del aire.
CODELCO - . . .
2004-2008 Division Andina Servicios de Meteorologia y Nivologia.
2004 SESMA Diagnostico, Caracterizacion y Andlisis de los Procesos Industriales.
Technical expert, economic valuation of air pollution helth damages collection of
2003-2004 | BID monitored concentrations of particulates from urban centers in Latin America and The
Caribbean.
2003 CODELCO NORTE Auditoria Técnica al Plan de Descontaminacion de Chuquicamata.
2003 CONAMA RM Andlisis de COﬂ,d'ICIOﬂeS Metergloglcas Asoloadas al aumento de Concentraciones de
Ozono Troposférico en la Regién Metropolitana.
Prondstico Diario de Potencial Meteorolégico para Contaminacion Atmosférica y Calidad
2003 CONAMA RM del Aire para Material Particulado Respirable (MP10). Periodo Otofo - Invierno 2003.
2003 SIMONS-CADE Mediciones de MP10, PTS, SO2 en Valdivia.
2003 COMISION NACIONAL Implementacién de un modelo l6gico y desarrollo de software de simulacion de
DE ENERGIA trayectorias de emisiones de centrales térmicas en el SIC.
2003 CONAMA RM Elaboracion de reglamentos y protocolos de procedimientos.
2002 CODELCO Diagnostico de la Calidad de Aire en la zona de Calama.
2002 CODELCO Monitoreo Ambiental y Metereolégico de Calama
|. MUNICIPALIDAD DE Acciones de Apoyo para la Gestion de Episodios de Contaminacion Atmosférica en
2002
TEMUCO Temuco.
2001 CONAMA Diagndstico Integral de la calidad del aire en la Macrozoma Central de Chile. 12 Etapa.
2001 INTENDENCIA RM Estudio Expelrrlmental para evaluar eficiencia del aspirado de calles aplicado en Santiago
en la reduccién de PM 2,5.
Estudio de Apoyo para la elaboracion de un plan de descontaminacion para las comunas
2001-2002 | CONAMA de Temuco y Padre de las Casas. Generacion de informacion sobre condiciones de calidad
aire N°17-22-001/01.
2001 CONAMA RM Pronostlcp de calidad de aire de ozono para seguimiento en salud en la Regién
Metropolitana.
2001 CONAMA-EIA Apoyo para la evaluacién de los impactos de calidad del aire asociado a la utilizacién de

mezcla de carbdn y coque de petréleo en centrales termoeléctricas N°13-22-017/00.

\e]
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Aio Cliente Nombre del proyecto y contenido de trabajo
CAMARA CHILENA . ) - N -
2001 CONSTRUCCION Estudio d(le,TecnoIog|as de abatimiento de la contaminacién atmosférica en obras de la
construccion.
Proyecto Fontec
OPS . I . I . . .
o Asesorfa técnica para la Evaluacion de la instalacion de monitores en Calidad de Aire en
2001 Organizacion . .
) la ciudad de Quito.
Panamericana de Salud
Caracterizacion de la contaminacion atmosférica por material particulado en ciudades
2000-2001 CONAMA del sur. Antecedentes para la generaciéon de norma de calidad primaria de material
particulado MP 2,5 (Temuco y Osorno) Contrato N°14-22-004/00.
2000-2001 CONAMA RM Pronéstico de Episodios de Contaminacién asociada a Ozono Troposférico, Oct. 2000
- Marzo 2001.
L Mediciones de MP10, SO2, 03 y variables meteorolégicas en Rancagua y mediciones del
2001-2002 | Ministerio de Salud MP10, S02, NO2, 03y variables metereoldgicas en la Quinta Region.
1997-2000 | CONAMA R.M. Programq Pnor”|tar|o Monitoreo calidad de aire y metereologia en la Region
Metropolitana”.
2000 CONAMA Antecgdentgs tecnlcqs cientificos para la generacion de la norma de calidad primaria para
material particulado fino MP2,5 (en Temuco y Rancagua).
L Mediciones de MP10, SO2, 03 y variables meteorolégicas en Rancagua y mediciones del
2001-2002 Ministerio de Salud MP10, S02, NO2, 03 y variables metereoldgicas en la Quinta Region.
1997-2000 | CONAMA R.M. Programq Pnor”ltarlo Monitoreo calidad de aire y metereologia en la Region
Metropolitana”.
2000 CONAMA Antecgdente§ tecnlco§ cientificos para la generaciéon de la norma de calidad primaria para
material particulado fino MP2,5 (en Temuco y Rancagua).
2000 INTENDENCIA RM Evaluacion ambiental de la aplicacion de aspirado de calles en el Gran Santiago.
2000 CODELCO Calibracion de equipos de monitoreo de calidad de aire y asesoria de procedimientos de
diciembre Chuguicamata operacion.
1999 I. MUNICIPALIDAD DE Diagndstico de la calidad ambiental del aire en la comuna de Quilicura utilizando
QUILICURA (RM) métodos oftatométricos.
1999 CONAMA Estudlo de anal|5|svde. contaminacion atmosferlcos secundarios (aerosoles 4cidos) en la
localidad de Chepiquilla Andacollo, convenio N°13-22-003/99.
e Comparacién de condciones meteorolégicas 1997, 1998 y 1999
e Andlisis de episodios de alta contaminacion 1999
1999 CONAMA R.M. e Evaluacién del prondstico de adveccion de aire himedo
e Anadlisis del comportamiento diferenciado de condiciones de calidad de aire en la
cuenca de Santiago, asociados a diferentes tipos de episodios.
1998 CONAMA R.M. Mediciones continuas de calidad de aire en Talagante y Peldehue con estaciones moviles.
1998 CONAMA R.M. Desarrollo de capacidades de modelamiento atmosférico contrato N°14-23001.
1998 a la CONAMA R.M Operacion y mantenimiento de una red meteroldgica de 24 estaciones de superfecie y un
fecha o equipo de perfiles verticales de viento y tempeeratura en la R.M. (LAP-RAS).
1998 a I Operacion del sistema de informacion (en conjunto con CONAMA R.M. y SESMA)
fecha CONAMA R.M. Airviro que permite la recoleccion, despliegue y andlisis de los datos de calidad de aire y
meteorologia.
e Instalacién y puesta en marcha de 10 estaciones metereoldgicas y un equipo de
medicion de perfiles de verticales (LAP-RAS), de viento y temperatura.
1997 CONAMA R.M. e Campanas de mediciones meteoroldgicas intensivas con equipos de globos sondas.
e |nstalacién y Operacion de las estaciones de calidad de aire moviles en Talagante y
Peldehue.
1997 ala CONAMA R.M Prondstico diario de condiciones metereoldgicas asociadas a episodios de contaminacion
fecha o atmosférica (PM 10) en Santiago. Periodo Marzo-Septiembre.
1997 ala CONAMA R.M Prondstico de episodios de contaminacién atmosférica en la Regién Metropolitana para
fecha o MP10 y Ozono (este Ultimo a partir del afilo 2000).
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2-1. IKE R D 72 DIy TR B A it

BIEIRATERE D HUS

211 ReEwEt 70% 90% 2.1.1 By the end of the At a certain moment the basis for the
EVE DIHTED cooperation period, it is development of routine methodologies for
et planned to establish routine those pollutants was established.
methodology for analysis of In the case of sediments and also for
VOC, pesticides, PCB and pesticides, at present and within the
PAH. Furthermore, it is also framework of projects with public
planned in the same manner | organization, routine analysis are performed.
to make routine analysis of After the project termination and due to
heavy metals in sediment lack of financial resources the Lab has lost
possible. an important number of well trained people,
which has had as a consequence the loss of
capabilities in certain analytical methodologies
used at the lab.
In general at the lab only 4 people have been
trained in Japan and only 1 was trained during
the JICA-CENMA implementation period.
212 ZRICEITS 70% 90% 2.1.2 Four staffs in the water | The ISO 17025 certification both for national
NMTECR A BES A quality field are employed and international organic parameters has
T LD in the laboratory, and in been maintained and consolidated for all the
August 2001, ISO17025 aspects originally accredited.
accreditation was obtained At present 3 technicians work in these
regarding inorganic analyses analysis.
mainly.
2.1.3 HGEEY 65% 90% 2.1.3 Four kinds of the The manuals are implemented and in use at
B DRI, AT manual are being prepared. the labs (quality and analysis protocol)
HIALBE S OV A2 BY
T 5= a7 DA
214 F—=%Drn 70% 80% 2.1.4 Inter-comparison of CENMA still participates in intercomparison
AF 2y XD data was carried out 3 times, | rounds at a national and international level.
HEE D _E R and analytical precision was Also CENMA participates in the performance
assessed to be satisfactory. tests that the international accreditation
In the future, further demands.
improvement of precision is The lab gets satisfactory results in all the
planned. rounds the participates.
It is important to remark the participation in
the international rainfall round.
Together with the INN (Instituto de
Normalizacion — Institute of Normalization)
has organized national tests intercomparison
rounds.
2.1.5 SrtriEicBId 80% 80% 2.1.5In August 2001, The certification is maintained even though no

ISO17025 accreditation
was obtained. Number of
analytical parameters is 47.

organic parameter is included.
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221 fERERD 60% 80% 2.2.1 Up to 2000, this kind After the project termination, no important
DI HTFIEIC of analysis was carried out projects have been generated in this area for
T 2K HLF K on CONAMA's demand, but the public sector.
DT stopped at present. Instead, The lab is participating in two projects
in 2001 littoral environmental | aiming to evaluate the water quality in two
monitoring study was newly watersheds : TINGUIRIRICA and ELQUI
started on DIRECTEMAR's The lab won a bid to develop a project with
demand. 2 cases of SERNAPESCA to evaluate aquaculture zones
monitoring were performed and seawater quality.
until now.
222 RECHET 65% 80% 2.2.2 Up to present, 1 case There’s no demand for these type of
HERO/XIFE=FY of unpublished data (DGA) monitoring. There is a data base managed by
YK BB has been collected. However, | DGA (Direccién General de Aguas — Water
IR SEHEICEE 9% this activity was suspended General Direction) that keeps updated
T U due to lack of demand from information, available for sale to anyone who
public institutions. 2 kinds needs some data.
of monitoring study were
performed.
2.3 JESEFEKDHEREICPYT 2
2.3.1 MBADKE 35% 45% 2.3.1 Up to present, 2 cases This situation remains the same, even though

T ARHRIU Oy
rick s 7—2

DWFE

of verification have been
carried out, but this activity
was suspended due to lack
of demand from public
institutions in 2001.

some private customers ask for site evaluations
or inspections.
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KEAMFDBOLEST - RIRR (1097 FHNSTEET)

Aio Cliente Nombre del proyecto y trabajos realizados
2005 %rGe;c;on General del Agua Diagnostico para la Certificacion del Laboratorio Ambiental de la DGA
2005-2004 | Aguas de Antofagasta ESSAN Programa de Monltoreo Emisarios Submarinos Gran Antofagasta, Mejillones,
Taltal y Tocopilla
2005-2004 | POLPAICO Monitoreo de aguas, suelos y material particulado sedimentable en Cerro Blanco
Laboratorio de Referencia para Mediciones Quimico-Ambientales en el Centro
2005-2003 | FDICORFO Nacional del Medio Ambiente, CENMA
Laboratorio de Referencia para Mediciones Quimicas-Ambientales en el Centro
2003-2005 | FDICORFO Nacional del Medio Ambiente CENMA
2002-2004 | MASIVA S.A. Andlisis de RiLes y agua potable
Facultad de Cs. Fisicas y
2004 Matematicas - Universidad de Determinacion de carbono organico total en soluciones de lixiviacion.
Chile
2004 METHANEX CHILE Andlisis de cloruro, sélidos totales disueltos, aluminio y hierro en muestras de
condensado de vapor de agua.
2004 Laboratorio LABSER Analisis de muestra de RL
2004 ATM Ingenierfa Determinacion de cobre en peces y camarones.
2004 Junta de Vlg”ima R!O Andlisis de agua y sedimento.
Cachapoal - 1° secciéon
Facultad de Cs. Fisicas y Muestreo y anélisis de aguas en Wellboats, X Region - proyecto FIP 2002-23
2004-2008 | Matematicas - Universidad de Determinacion de solidos suspendidos, nitrogeno total, fésforo total, pH, aceites y
Chile grasas, temperatura, carbono organico total, fosfato y amonio.
2004 LABORATORIO AQUA Determinacion de nitritos muestras liquidas.
Escuela de Salud Publica - I -~ . . '
2003-2004 Universidad de Chile Determinacién de arsénico, niquel, vanadio y plomo en muestras de orina.
2003-2004 | Ceramicas Santiago S.A. Muestreo y andlisis de agua humedal Batuco - Programa de muestreo estacional.
2003-2004 | ESSAN Programa de Monltoreo Emisarios Submarinos Gran Antofagasta, Mejillones,
Taltal y Tocopilla.
2003 ALS ENVIRONMENTAL Andlisis de coniformes totales y coniformes fecales.
2003 HIGESAN Anélisis de liquido - agua de lavado de estanque de agua potable.
2003 ANAM S.A. Andlisis de carbono organico total en muestras de agua cruda.
2003 SACYR CHILE S.A. Muestreo y anélisis de RIL de piscinas de decantacion planta hormigon - Pique Las
Mercedes.
Muestreo y analisis relativos al programa de Evaluacion de Plantas de Tratamiento
2000 SISS de RILES y aguas servidas, coliformes fecales, DBO, aceites y grasas, Nitrogeno
total, Arsénico, triclorometano, entre otros.
2000 SERNAPESCA Andlisis de Aceite y Grasas en Antofagasta
1999 I. Municipalidad de Quilicura Muestreo y caracterizacion de aguas y lodos del estero Las Cruces
1997 hasta
la
obtencién Implementacion y validacion de metodologias analiticas aplicables a muestras
dela ambientales
acreditacion
ISO 17025
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3-1. A EWHDIITRICBI S 2R

3.1 FEEDCEENLH 80% 90% 3.1.1 Methodology Lab procedures exist for inorganic analysis
FEEWEOSTE O used by USEPA has been but at present the lack of trained staff
applied, enabling the don't allow to afford them.
analysis of heavy metals, This situation could be solved with
pesticides and toxic another project (bidding process) with
organic chemicals in SERNAPESCA.
waste.
3.1.2  ZRICBIT D AMTE 80% 90% 3.1.2 Three C/Ps are The lab’s administrative capabilities are
PREBHIS AT LDUGE assigned in full-time, and supported by the chief and a secretary, so
one more staff is needed the lack of people is persistent.
depending on activity. The lab’s staff is composed by technicians,
Further strengthening of professionals and support people; only 5
laboratory administrative of 18 are professionals.
capability is necessary.
The lack of trained people in this area is
critical; more people is needed.
3.1.3  ANTREEZHERN L 80% 80% 3.1.3 This situation is In the case of inorganic substances and
57 DDFIEDRTE steadily approaching regarding the accredited parameters, a
at satisfactory level. satisfactory quality level is maintained.
Furthermore, achieved Some of the analysis are not performed
level is being successfully anymore due to the lack of people and
maintained. low demand, mainly related to the organic
area and As and Se measurements using
the Atomic absorption technique and air
quality.
3.1.4 Sy 2 EER 80% 80% 3.1.4 With regard to The certification is maintained even
N RRRE D S inorganic substances, though no organic parameter is included.
international 1ISO17025
accreditation has been
obtained. Number of
parameters is 13.
3.1.5 CENMAIZEIT 2L 90% 90% 3.1.5 C/Ps understand the | At present the importance of applied

WrEDbs

significance of applied
research and have initiated
it. Furthermore, C/Ps are
now capable of planning,
program formulation and
execution with their own
initiative.

research is understood and different
projects are applied to bidding processes.
A chemical metrology project is currently
developed that will allow CENMA to
establish the basis for the development
and fabrication of reference materials in
environmental matrix.
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3-2 PERFEREMPE R ORI B § 2 st

3.2.1 PEEFEEVOPEE 20% 50% 3.2.1 Because of the Industrial solid waste regulation has been
Z PS5 7- D DEAFEHR delayed establishment approved this year. The lab is, as far as we
DEE of regulation of the know, the only one who has an accredited
Government, it is not “complete danger analysis”.
enough for C/Ps to provide | Some approaches with public organisms
the technical information exist, in particular with MINSAL (Ministerio
for CONAMA and other de Salud — Ministry of Health) to establish
governmental institutes. the mechanisms to make this joint work
operational.
3.2.2 JEEFEFYOR]T 2 20% 50% 3.2.2 “ (Same as above) CENMA has participated in groups of

—A V=R VHA 7V
B 2454 K94~ DB
FD IO DEAIE R

discussion concerning this topic but not in
a systematic way.

3.3 YA M7 AAY NEMD 7DD TIERICE T 257

331 YTV TEREGD
TBANATA B 54 > DEEAf

40%

50%

3.3.1 The guideline on
assessment of landfill
site for domestic wastes
has been prepared

and the corresponding
investigation is being
carried out.

This working line was not developed due
to the lack of trained people.

Ul
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EEREVINIBOEREZE - ERRR(1997EHSHEET)

Ano Cliente Nombre del proyecto y contenido del trabajo
2005 Minera Escondida Muestreo y andlisis de residuos de Minera Escondida
Ano Cliente Estudio
2004 Cementos Polpaico S.A. Test TCLP inorganico, metales totales y PCBs
CIMM Tecnologias y Andlisis de peligrosidad completo en 4 muestras (test TCLP, Test de reactividad, Test
2004 . . - -
Servicios de inflamabilidad y Test de corrosividad)
2004 Compaia Chilena de Andlisis de lodos, determinacién de metales, cromo, cobre, niquel
Tabacos
2004 Fundicion Talleres S.A. Andlisis de peligrosidad a residuos de polvo de granalla y polvo de esmeril pendular
2004 PROACER Ltda. Andlisis de residuos
2004 CO.DELCO Division El Andlisis de peligrosidad a muestra de residuos sélidos
Teniente
2004 Aceros Chile Evaluacion del comportamlento de la cro_matlta en arenas de fundicion dispuestos
en contacto con residuos de la construccién
2004 [?g:adora Lo Miranda Andlisis de peligrosidad y microbioldgico de muestras de lodo y escoria
2004 CAUCHOVAL S.A. Andlisis de peligrosidad en muestras
2004 IDIEM Determinacién de cadmio en escoria de fundicion
2004 Construccion y servicios Determinacién de metales pesados en muestras de residuos metélicos
Fray Jorge S.A.
2004 Molibdenos y Metales S.A. | Analisis de borra de cal y escoria de ferromolibdeno
e Determinacion de metales pesados de laminilla
e Test TCLP inorganico, Test de inflamabilidad vy test de reactividad (16 muestras),
2004 Geardau Aza S.A. determinacion de pH (11 muestras), determinacion de metales totales (8
muestras), determinacion de hidrocarburos fijos (4 muestras)
2003 MULTIASEO S.A. Muestreo y andlisis de lodo
2003 Faenadora San Vicente Andlisis de lodo
Ltda.
2003 IDIEM Determinacion de metales pesados en pilas calcinadas
2003 Andalué Ambiental Ltda. Anélisis de muestras de suelo y agua: determinaciéon de VOCs, GRO, DRO y metales
pesados
2003 Fundicion y maestranza e Andlisis TCLP inorgéanico en muestras de arena fendlica residuo de fundicién
Onamet Ltda. e Test de Eluato en arena de fundicién
Escuela de Ingenieria
en Construccién e
2003 — Universidad Catdlica de Andlisis de compost
Valparaiso
2003 OXIQUIM Analms TCLP inorgdnico, test de corrosividad, test de reactividad y test de
inflamabilidad
Faenadora Lo Miranda Anélisis TCLP inorgénico, test de corrosividad, test de reactividad y test de
2003 . -
Ltda. inflamabilidad
2003 CENTRO EULA Anal|5|s TCLP inorganico, test de corroswlc_iad, test de reactividad y test de
inflamabilidad en muestras de suelo y sedimentos
2003 SALIMAX Anélisis TCLP en muestras de suelo
e Andlisis de peligrosidad lodo de lavado de cilindros de gas
2003 Codigas S.A.C.I. e Determinacion de pH y porcentaje de humedad en muestras de lodo de lavado
de cilindros
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Ano Cliente Estudio
2003 INTEC Chile Muestreo y anélisis pila de aserrin aserradero San Martin — Constitucién XIl Region
SAG — Proyecto CORFO-FDI “Riesgos ambientales asociados a sitios contaminados”
2003 Molibdenos y Metales S.A. | Andlisis de peligrosidad en muestras
. e Analisis de peligrosidad en lodo
2003 Faenadota Rosario Ltda. e Andlisis de toxicidad TCLP en lodo
2003 [?ggadota San Vicente TCLP inorgdanico (metales pesados) en muestras de lodo
2003 Geoterra Ltda. Anélisis de peligrosidad estabilizador de suelos
2003 Aceros Chile S.A. o Ana?l!s!s de muestras de residuos
e Andlisis test de Eluato
2003 Hércules Quimica Chile Analisis toxicidad, reactividad, corrosividad e inflamabilidad
2003 UDT—Umygrmdad de Andlisis de muestras de RiSes
Concepcion
. . . e Determinacion de metales pesados en muestras de enriquecedor de suelos
Agroindustrial Pullihue N
2003 Ltda e Determinacién de metales totales en lodos
' e Anaélisis de TCLP inorgéanico y test de inflamabilidad
2002 PETROX S.A. Test de lixiviacion (TCLP orgdnico) y metales totales (niquel y vanadio)
CODELCO Anélisis de toxicidad por lixiviacién para analitos inorganicos y muestreo
2002 S . ; -
Divisién Talleres representativo de residuos sélidos
2001 AMBAR Anélisis de peligrosidad de residuos peligrosos provenientes de fundiciones,
segunda fase
2001 Serpram Caracterizacion de residuos mineros de minera El Abra
2001 Gestion Ambiental Determinacién de Btex, Dro sy Gro s en suelos
Consultores
2001 CONAMA Caracterizacion de peligrosidad para Petcoke
2001 gﬁgzzo Chile Division Caracterizacion de peligrosidad para residuos solidos
2000 Divisién Talleres de Muestreo y caracterizacién de peligrosidad de residuos del proceso de produccion
CODELCO-CHILE Muestreo y evaluacion de disposicion de residuos de arena de desmoldeo.
2000 Minera Escondida Limitada | Caracterizacién de peligrosidad de residuo de borras del proceso de producciéon
Muestreo y caracterizacion de peligrosidad de residuos solidos de fundiciones,
2000 Consultora AMBAR S.A Acuerdo de Prod'uCC|on'L|mp|a Gob|erno-Fund|§ores (ASIMET). Se mugstlrearon
alrededor de 20 industrias. Muestreo y evaluacion de compuestos organicos
volatiles en suelo de un lavaseco
2000 OXIQUIM S.A Muestre9 y caracterizacion de peligrosidad de residuos sélidos de su proceso de
produccién
Proceff —-SESMA o . . - .
2000 Unidad de Residuos C‘aragterllzlaoon de peligrosidad de distintos residuos detectados en su labor de
A fiscalizacion
Solidos
IDIEM Universidad de Estudio de peligrosidad de sedimentos marinos extraidos del Sitio N° 7 del Puerto
2000 . ) .
Chile Comercial de Arica
2000 OXIQUIM S.A Muestre9 y caracterizacion de peligrosidad de residuos sélidos de su proceso de
produccién
2000 Indepp Ltda. Muestreo y caracterizacion de peligrosidad de residuos del proceso de produccion
2000 Empres,a .de Se.rVI.CIOS Caracterizacion de cenizas de petcoke, provenientes de la empresa Petrox S.A.
Tecnoldgicos Limitada
2000 CONAMA ,’iknalms quimicos para Iq evaluagpn de S|t|os.contlfa1m|nados (Proyecto
Caracterizacion de Residuos Soélidos Industriales”)
2000 Industrias Metaldrgicas Anadlisis de Toxicidad por lixiviacién por plomo y hierro total en escoria

SORENA S.A.

~
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Aho Cliente Estudio
2000 Gestion Ambiental Determinacion de BTEX, pH, DRO y GRO
Consultores
2000 ENAMI Andlisis de metales totales, TCLP-inorganico, pH, conductividad, DBO, densidad
2000 SERPRAM Andlisis de peligrosidad de residuos provenientes de faenas mineras (SCM El Abra)
1999 El Teniente, CODELCO Anélisis de Toxicidad Aguda y corrosividad
1999 Instituto de Salud Publica Anélisis de contaminantes en residuos producidos por un siniestro de la fabrica
de Chile Ettersol
Proceff —-SESMA o S - )
1999 Unidad de Residuos C_ara;terl_zlaoon de peligrosidad de distintos residuos detectados en su labor de
o fiscalizacion
Solidos
Andlisis quimicos para la evaluacion de sitios contaminados
1999 CONAMA Muestreo y analls[s quimico para cara.cterlzaloon dg residuos provenientes de las
plantas de tratamiento de aguas servidas e industriales.
(Proyecto “Caracterizacion de Residuos Sélidos Industriales”)
1999 Empresa Negocios Caracterizacién de peligrosidad de residuos a disponer en la mina de Lota
Forestales S.A.
1999 Empresa Negocios Caracterizaciéon de peligrosidad de residuos a disponer en la mina de Lota
Forestales S.A.
1999 servicio d.e Salud Regién Andlisis quimicos de residuos de la Fundicién Ventanas
Metropolitana.
1999 Empres,a .de SeArVI.CIOS Evaluaciéon de metales pesados en cenizas de petcoke de la empresa Petrox S.A.
Tecnoldgicos Limitada
Servicio de Salud de s L . . . "
1999 O'Higgins (DPA) Andlisis de caracteristica de peligrosidad de residuos sélidos
1998 VI Reqion Solicitud de muestreo y analisis de residuos solidos en division talleres el teniente,
9 Codelco, convenio N°14-26-003.
Muestreo y andlisis quimico para caracterizaciéon de residuos industriales solidos
en diferentes rubros industriales especialmente los de caracter peligroso. Sectores
1998 CONAMA como: curtiembres, adhesivos, galvanoplastia, recuperadora de solventes, entre
otras.
(Proyecto “Caracterizacion de Residuos Sélidos Industriales”)
Muestreo y andlisis quimico para caracterizacién de residuos industriales solidos en
1997 CONAMA los rubros industriales: imprentas y fabricacién de adhesivos.

(Proyecto “Caracterizacion de Residuos Sélidos Industriales”)

1997 a la fecha

Implementacién y validacién de metodologias analiticas aplicables a muestras
ambientales
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4.1.1 CENMAIZKT 51 95% 100% | 4.1.1 C/P has acquired The methodologies for analytical

HELEDER ] & Bk analytical and sampling techniques with passive sampler make
techniques for passive sampler | part of the lab procedures.
through training in Japan. At present only one trained person in
And C/Ps have also acquired this techniques works at the lab, but
sampling and analytical the person who was trained in Japan
techniques for PCB and doesn’t work at CENMA anymore.
Hazardous Air Pollutants by In the case of PCBs no demand exists,
two SE. that's why no more analysis is being

done; besides no trained people to do
this.

412 T—FDI/AARF 70% 80% | 4.1.2 Tow inter-comparisons The lab keeps participating in

Y 2K B HTREE DI of analytical data between international and national exercises

e HERE CENMA and Japanese within the framework of accreditation.
institutions are being carried
out.

4.1.3  FHTHHCEE T % [ 80% 80% | 4.1.315S017025 accreditation The accreditation in organic parameters

T RRRE D HUAS: on inorganic substances was are maintained but in the case of
obtained in August 2001, but | organic ones no accreditation procedure
the activity on that of organic | has been done due to the lack of
substances is not started financing and people.
yet. Number of analytical
parameters is 23.

O
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Aio Cliente Estudio
2004 Fundacion Natura Estgdlo determinacion de SO2, NO2 y O3 — método tubos pasivos - ciudad de
Quito - Ecuador
Pontificia Universidad Catdlica Screening de compuestos organicos volatiles (16 muestras) y screening de
2004 . L S
de Chile compuesto organicos semivolatiles (16 muestras)
2004 Grupo Interzone S.A. Determmgoon de ozono en Planta Faenadora San Vicente Ltda. mediante
tubos pasivos
2003 Faenadora Lo Miranda Ltda. Mediciones de Ozono en ambiente laboral
2003 Red de Monitoreo de Quito, Estudio determinacién de SO2, NO2 y O3 — método tubos pasivos - ciudad de
Ecuador Quito - Ecuador
2003 CONAMA XI Regién . Anél!s!s glr{awmetrrlc.o del muestreo de PM10 en la ciudad de Coyhaique
o Andlisis fisico quimicos a muestra PM10
2003 Pontlﬂlaa Universidad Catdlica Determinacién de sulfatos en tubos pasivos
de Chile
2002-2003 SERPRAM Determinacion de compuestos organicos volatiles COVs en gases
2002 Gas Sur S.A. Muestreo y determinacion de gases
Seguimiento y Evaluacién Purgador Post Combustion. Proyecto Santiago
2002 3M CHILE Respira Limpio - 3M Chile S.A
2002 AGROSUPER Medlqones de Ozoho en Ambiente Laboral. Faenadora AGROSUPER: Planta
Lo Miranda y Rosario
2001 CONAMAJICA-CENMA Carggterlmoon dg Bifenilos Eollclorados (PCBs) en atmosfera urbana de la
Region Metropolitana de Chile.
2000 Gestion Ambiental Consultores Determinacion de Hidrocarburos livianos y aromaticos
2000 SERPRAM Anélisis de Hidrocarburos ligeros y aniones
2000 CONAMA R.M. Clampana de aerosollels 2000, aerosoles secundarios, hidrocarburos ligeros e
hidrocarburos aromatiocos
2000 CONAMA R.M. Campana de monitoreo de precursores de ozono en la R.M.
Andlisis de compuestos organicos volatiles desde emisiones vehiculares
1999 CONAMA R.M. Campana de Monitoreo de aerosoles en IV region
Campana de aerosoles secundarios en la R-M.
e Campana de aerosoles de invierno, muestreo y analisis.
1998 CONAMA R.M. e Estudio piloto preliminar a la Campafa Fotoquimica de monitoreo de
precursores y productos oxidantes fotoquimicos
1998 CONAMA Campana C?e‘ Mediciones de.contamlnantgs aftmosfencos secundarios
(aerosoles acidos) en la localidad de Chepiquilla, Andacollo
1997 ala Implementacion y validacién de metodologias analiticas aplicables a muestras
fecha ambientales.
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2001.11
S2-1. WMFELAY DI FIEDMESLLA 1) A KA ESLFEZE)
S2.1.1  fEHEE LAY 80% 100% | S2.1 Methods for speciation Due to the lack of continuos
DALAAFR A E SE D TEST. and determination of demand and even there are trained
inorganic tri- and penta- professionals, this area didn‘t continue
valent arsenic species in with this activity.
2,12 AFVMELLEY natural water is established
Doy e RIRDHEL 80% 80% and method for simultaneous
determination of organic
arsenic compounds in
biological samples is nearly
established.
$2.-2. 2N EREINITE 1T BT R IX LR DIR - BETOMB AV ODIITREIA (LA M) AR RLOTY 77 AT REE
7N —7 L L FTR)
221 RpoFEEY 0% 100% | S2.2 Collection of human Some urine samples were taken but
Doy RE R E o7 A urine and hair samples in at the end of the project and together
cooperation with medical with the validation of the method no
doctor will be started from further analysis of this kind were done.
222 TBEHOMHELA 0% 100% Ji”“a.ry |2002|, and fthe” .
T S chemical analysis of arsenic
compounds will be made
using the methods established
by CENMA.
2.2.3 M. HeMick 20% 100% | S2.3 Collection of Analysis was done but not after the
VF DI ERTG Juh IX D BREE environmental samples project termination.
AR ELEYI DIy (surface water, soil, air-born
i E & particulate and plant) in
arsenic contaminated and
reference areas is started, and
then analysis will be made.
2.2.4 fangrhofitEik 20% 100% | S2.4 Purchases of seafood and | Analysis was done but not after the
GO RIE B EE D edible meat sample was taken. | project termination.
FERRORE
225 JRASRER LWL 0% 100% | S2.5 First symposium on Symposium was made, results were
ARG LD HR arsenic contamination in Chile | presented and a scientific paper was
will be held at CENMA in early | published.
May 2002 and the papers
presented will be published
as the Research Report (No.1)
from CENMA until the end of
December.
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Ao Cliente Estudio
2004 SANZ E HIJO Ltda. Bioensayos
2004-2005 CONAMA VI REGION Programa de Monitoreo de la Calidad del Agua del Rio Tinguiririca y Estero
Zamorano
2003-2005 Fondo SAG Desarrollo ldgrun quglo para el uso de Bioindicadores y Bioensayos como medida
de la condicién bioldgica de un cuerpo de agua.
2003 Universidad Nacional Andrés Andlisis de Laboratorio
Bello
2003 Junta de Vlgllgnqa del RI.O, Andlisis de Datos de Agua del Rio Cachapoal
Cachapoal, Primera Seccién
2003 Camara de Diputados Medicion de concentraciones de plomo en la zona portuaria de la ciudad de Arica.
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Cursos de especializacion para profesionales

Ao Cliente Estudio
Profesionales del ambito Segunda Versién: Gestion y Politica Ambiental para Latinoamérica y El Caribe.
2004 publico de Latinoamérica y El Curso organizado por CENMA en el marco de la Cooperacién Tercer Pais Japon
Caribe - Chile.
2004 ABIERTO Gestion e Identificacion de Residuos Soélidos y Peligrosos en Chile
Profesionales del ambito Primera Version: Gestion y Politica Ambiental para Latinoamérica y El Caribe.
2004 publico de Latinoamérica y El Curso organizado por CENMA en el marco de la Cooperacién Tercer Pais Japon
Caribe - Chile.
2003 Abierto Sistemas de Calidad para Laboratorios Quimicos y Acreditacién Integral de acuerdo
a laNorma ISO 17025
FOGARTY International Center S . o s .
2003 al University of Califormia Contarlr}maoon Quimica y Biolégica de Aguas: Métodos Bioldgicos para su
. deteccion
(Davis)
Actividades de Docencia para la carrera de Quimica Ambiental
e Laboratorio demostrativo de instrumentos de medicién de variables
2003 Facultad de Ciencias, meteoroldgicas
Universidad de Chile e Meétodos analiticos de contaminantes de material particulado
e Modelaciéon atmosférica
e Muestreo de compuestos organicos volatiles
2002 ABIERTO Escuela de Primavera 2002. Realizada en conjunto con SESMA
EMPRESAS Y ., . . . o
2002 ORGANIZACIONES Gestion Ambiental para Ejecutivos de la Empresa y Organizaciones
2002 ABIERTO Familia ISO 14000 y Auditorias Medioambientales (3 versiones)
2001 enero Curso en Evaluacion de Impacto Ambiental para funcionarios publicos que
2002 CONAMA participan en la calificacion de EIA. Se dictan 3 versiones para 25 alumnos/vez.
Contrato N°13-22-004/01
2001 CONAMA Taller en Evaluacién de Emisiones Atmosféricas desde Grandes Fuentes
IAEA PROYECTO Agencia
Internacional de Energia Balance de la contaminacién de aguas en el Rio de la Paz. Estrategia de Muestreo
2001 P : )
Atémica Medio Ambiental.
Bolivia — La Paz
IAEA PROYECTO Agencia
2001 Internacional de Energia Andlisis de residuos de pesticidas por cromatografia gaseosa
Atomica. Bolivia — La Paz
2001 Servicio Agricola Ganadero Modelos de dispersion de contaminantes para la evaluacién de impactos sobre la
(SAG) calidad del aire de emisiones de grandes fuentes
2000 enero CONAMA Curso en Evaluacion de Impacto Ambiental para funcionarios publicos que
2001 participan en la calificacion de EIA. Se dictan 6 versiones para 25 alumnos/vez.
2000 SAG Seminario-Taller en Guia de Evaluacién Ambiental
1998 GENERAL Muestreo Reprgsentatlvo Ambiental para RISES. Riles y Calidad de aguas. Curso
dictado en conjunto con expertos USEPA
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Seminarios, Congresos y Workshop Nacionales e Internaciones

Nombre

Tema

Expositor

International Workshop:
Water Resource and Poverty
in Latin America and The
Caribbean

Realizado en CENMA,
Santiago 22 y 23 de mayo
de 2003

e Opening

e Water and Economic Growth

e Water for Life: The Impact of the Privatization of Water
Services on Child Mortality

e Subsidy Policies for the Utility Industries: A Comparison

of the Chilean and Colombian Water Subsidy Schemes

Impacto de la Introduccién de Agua y Saneamiento a

Nivel Comunitario, como Contribuyente a la Seguridad

Alimentaria y Nutricional de la Poblacién

Rural Poverty, Agriculture and Water Value

Opportunities for Empirical Research in LAC

Discussion

Ph.D. Eugenio Figueroa, CENMA

Sr. Diego Rodriguez, IADB

Edward Barbier, U. of Wyoming
Sebastian Galiani. U. de San Andrés

Andrés Gémez-Lobo, U. de Chile

Ricardo Lujan, INCAP-Guatemala
Douglas Southgate, Ohio State
University

Jorge Ducdi, Solin

Efectos de los residuos
Solidos y peligrosos para la
Industria en Chile

Realizado en CENMA,
Santiago el 21 de marzo
de 2003

Introduccion a los residuos Sélidos Peligrosos

Identificacién de los residuos peligrosos

e Almacenamiento y disposicién temporal de los residuos
peligrosos

e Transporte de los residuos peligrosos

Tratamiento de Residuos Peligrosos. Tecnologia de

Concentracion

Disposicion Final

Normativa de caracter nacional

Andlisis de casos concretos

Sr. Alfredo Rihm, consultor CENMA.

Gestién Ambiental para
Ejecutivos de la Empresa y
Organizaciones

Realizado en Santiago el 1
de julio de 2002

La Industria y sus relaciones ambientales

Marco Regulatorio Ambiental

Gestion Ambiental

Auditoria Ambiental

Ventajas de la Produccion Limpia:

Un Enfoque desde la energia

Restauracion de Ecosistemas Alterados:

Una Estrategia para Reducir el Pasivo Ambiental en
Chile

Gestion Ambiental en Aguas Andinas

Dr. Italo Serey, (Univ. de Chile)
Raul Campusano, Abogado

Sra. Patricia Vargas, ENICAL LTDA.
Sr. Eduardo Ceballos, INN

Sra. Ana Maria Ruz, INTEC

Dr. Manuel Contreras, Univ. de Chile

Sr. Juan Antonio Garcés, Aguas
Andinas.

Contaminacion Atmosférica
Urbana y regional

Realizado en CENMA,
Santiago los dias 13y 14 de
mayo de 2002

Perspectivas sobre la Contaminacion

Atmosférica urbana en Chile

Circulacion Atmosférica en Chile Central:

Condiciones Medias y Variabilidad

Sistema de Pronéstico de Calidad de aire. Modelo de
Casmassi

Application of Air Quality Simulation Model

Técnicas Neuronales para la Prediccion de
Concentraciones de Material Particulado

Modelacién de Calidad del Aire en Santiago de Chile
Contaminacién Atmosférica en

Megaciudades: desde lo local a lo global

Inventario de Emisiones Atmosféricas

Tropospheric Aerosols and photochemical Pollutants
formation in the Metropolitan Area of Sao Paulo, Brazil
Evaluacién de la Contaminacion Atmosférica Asociada
a la generacion Termoeléctrica en Argentina

Estudios de Calidad de Aire en Chile.

Mas alla del Monitoreo, Modelos y Prondsticos

Dr. Raul Morales, CENMA

Dr René Garreaud, Univ. de Chile

Ing. Pablo Ulriksen. CENMA

Dr. Shinji Wakamatsu, (NIES), Tsukuba,
Japon.

Dr. Patricio Pérez, Univ. de Santiago de
Chile

Dr. Héctor Jorquera, Univ. Catdlica de
Chile

Dra. Laura Gallardo, Univ. de Chile
Roberto Corvalan, Univ. de Chile

Maria de Fatima Andrade, Universidad
de Sao Paulo

Dr. Dario Gomez, Comision Nacional de
Energia Atémica, Argentina
Foro Panel.
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Nombre

Tema

Expositor

Areas Prioritarias

en la Investigacion
Cientifica del

Medio Ambiente Fisico
Nacional

Realizado en Quilpué,
7-8 de septiembre 2001

e Investigacion Cientffica y Medio Ambiente
e Marco Normativo Nacional
e Metas y Metodologia del Seminario-Taller

e Trabajo de Grupos:

“Investigacién en Ciencias Atmosféricas: Escalas Urbanas,
Locales y Regionales” e

“Investigacion en Ecosistemas Acuaticos y Terrestres
Interactuantes”.

Plenaria: Sintesis y alcances de los trabajos por grupo

e Fuentes de Financiamiento tipo

Dr. Raul Morales S. (CENMA)
Sra. Patricia Matus C. (CONAMA)
Sra. Regina Massai (CENMA)

Facilitador: Dra. Laura Gallardo
(CONAMA)

Facilitador: Dr. Ramén Ahumada (Univ.
Concepcidn)

Sr. Edgardo Santibanez, (Fondef-
Conicyt)

Primer Seminario Provincial:
Contaminacién y Efectos
sobre el Medio Ambiente

Realizado en la gobernacion
de San Antonio, 12 de
septiembre 2001

e Presentacion del Centro Nacional del Medio Ambiente
e Residuos Soélidos Domésticos e Industriales
e Evaluacion de Riesgos y Manejo de Materiales peligrosos
e Calidad de aguas: continentales, marinas y Riles
e Mesa redonda: Globalizacion y Desarrollo
Sostenible: Nuevos desafios para San Antonio

Dr. Raul Morales S.

Sr. Alfredo Rihm

Sr. Fernando Medina (ACHS)
Sr. Sergio de La Barrera

Sra. Regina Massai

Dr. Raul Morales

Sr. Jaime Duran

Estudio sobre
contaminacion por Arsénico
en actividades mineras

Realizado el:
5 de octubre de 2001

e Linea base de Arsénico en Chile.

e Origen y niveles de Arsénico en el medio
ambiente de la Il Region.

e Tecnologias actuales y emergentes en el control de
abatimiento de Arsénico en la mineria nacional.

e Concentracion de Arsénico en material particulado
atmosférico en Chile.

e Sistemas de ensayos bioldgicos para la evaluacion
ecotoxicoldgica y genotoxica de la exposicion a
Arsénico.

e Método de especiacion de Arsénico en matrices
medio ambientales y bioldgicas

Sra. Nella Marchetti (CONAMA)

Dr. Hugo Alonso
(Fac. Quimica, Univ. Catdlica del Norte)

Enrigue Roman
(IM2-Codelco-Chile)

Ing. Pablo Ulriksen (CENMA)

Dr. Enrique Roman
(Fac. Quimica, Universidad de
Antofagasta)

Sres. Cristian Riquelme,
Manuel Ellahuene (CENMA)
Sr. Rodrigo Parra (CENMA)

Disruptores endocrinos,
efectos del terbutilestano
(TBT)

Realizado el:
10 de octubre de 2001

¢ Introduccion medioambiental al tema
de Disruptores Endocrinos.

o Alteraciones del sistema reproductor en caracoles
marinos de Chile atribuibles a contaminacién por TBT.

e |nvestigacién avanzada en Disruptores Endocrinos en
Japon.

e Aplicabilidad del convenio de Estocolmo sobre COPs en
Chile.

e Técnicas analiticas en la determinacion de Tributilestafio
(TBT)

e Investigacion y Casos de Estudio

Dr. Italo Serey
(Fac. Ciencias, U. de Chile)

Dr. Carlos Gallardo

(Fac. Cs. Biologicas, Universidad Austral)
Dr. Koji Arizono

(Experto CP, Prof. Asociado Fac.
Estudios Ambientales, Universidad de
Nagasaki)

Sr. Alfredo Rihm (CENMA)

Srta. Gabriela Quiroz (CENMA)

Prof. Cecilia Osorio

(Fac. Ciencias, U. de Chile)

Talleres de Difusion en el
tema de la implementacién
de la Convencién

de Estocolmo para
Contaminantes Organico
Persistentes (COPs).

Se realizaron 3 talleres

en el mes de Noviembre
2001 en Santiago,
Antofagasta y Concepcién
respectivamente.

e Introduccién acerca de los Contaminantes
Organicos Persistentes, COPs

e Antecedentes sobre los Contaminantes
Organicos Persistentes, COPs

e Convenio de Estocolmo. Andlisis del Convenio
y su implementacion en Chile

e Ciclo de Vida de los COPs y Sistema de apoyo
para la implementacion del Convenio en Chile

Srta. Claudia Paratori (CONAMA)
Ing. Alfredo Rihm (CENMA)
Dr. Rodrigo Romero (CENMA)

Sr. Raul Campusano (Abogado Asesor)
Ing. Jaime Escobar (CENMA)

Ul
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Conferencias

Tema Expositor Fecha

Overview of an intensive epidemiology methods course at the Dr. Stephen McCurdy, University of A

S . . . ) . . 18 - junio - 2003
University of California, Davis. California, Davis.

. . L Profesor Francesco Di Castri
Tendenqas Actgales y Perspectlyas Futuras de Ila Inlvlestlgaaon Director de Investigaciones del CNRS en 15 - Abril - 2003
en Medio Ambiente en el Ambito de la Globalizacion .
Montpellier
. i . . L Dr. Juan Gallardo Lancho
;lclljzsl-hdnco y Transferencia de Materia orgénica de Suelos y Consejo Superior de Investigaciones 06 - Mar - 2002
9 Cientificas (CSIC). Salamanca, Espafna

Cambio Climéatico Global Prof. Humberto Fuenzalida 18 - Jun - 2001
Potencial meteoroldgico de contaminacion atmosférica Sr. Manuel Merino 19 - Jun -2001
Pronoéstico de calidad del aire para Santiago Ing. Pablo Ulriksen 19 - Jun -2001
Aplicaciones en modelacion atmosférica Ing. Andrés Cabello 19 - Jun -2001
Aseguramiento de la calidad Dr. Pablo Richter 21 - Jun -2001
Metodologias Analiticas Qco. Rubén Verdugo 21 - Jun -2001
Quimica de la atmosfera de Santiago Dr. Rodrigo Romero 21 -Jun -2001
Inventario de emisiones en Regiones Ing. Roberto Corvalan 22 - Jun -2001
Sistema de administracién de inventario de emisiones Analista de Sist. Pia Daroch 22 -Jun -2001
Proyectos de gestion de residuos en la XI Region Ing. Alfredo Rihm 22 -Jun -2001
Experiencia de rellenos sanitarios intercomunales X Region Ing. José Arellano 22 - Jun -2001
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Seminarios al interior de CENMA

Ano Seminarios

2002 Patricia Pérez. Métodos para evaluar compuestos quimicos genotéxicos en aguas contaminadas.
2002 Dr. Manuel Cérdova. i Mareados con la Marea Roja? Desafios y alternativas de solucion.

2002 Manuel Ellahuefie. Origen prebiético de la vida: de las arcillas al DNA

2001 Estudio sobre contaminacion de Arsénico por actividades mineras

2001 Origen de niveles de arsénico en el medioambiente de la Il Region

2001 Concentracion de arsénico en material particulado Atmosférico en Chile

2001 Métodos de especiacion de Arsénico en Medioambiente y Matriz Biologica

2001 Background sobre Contaminantes Organicos Persistentes (COPs). Situacion de los PCBs en atmosfera urbana.
2001 Seminarios de Difusion sobre la Convencién de Estocolmo sobre COPs y su implementacién en Chile
2001 Técnicas analiticas para compuestos organicos atmosféricos

2001 Andlisis de GC/MS de TO-14 usando canister

2001 Investigacion en disruptores endocrinos en Japéon

2000 Primer encuentro sobre investigacién y residuos sélidos de laboratorio

2000 Caracterizacion de residuos solidos y su importancia en el manejo integral del mismo

2000 Experiencia latinoamericana en manejo medioambiental

2000 Desarrollo de métodos analiticos para Compuestos Quimicos Organicos

2000 Observacion desde tres dimensiones en la fotoquimica del aire

2000 Métodos simples de medicion de la contaminacion del Aire

2000 Manejo industrial de residuos solidos en Japén-Caso Teshima

2000 Andlisis de compuestos organicos en aire: PCDDs y PCBs”

2000 Andlisis quimico de subproductos del petréleo

2000 Sistema de Aseguramiento de Calidad en el Laboratorio de Quimica Ambiental de CENMA
2000 Manejos de residuos sélidos y regulaciones relacionadas en USA

2000 Modelacién atmosférica Urbana regional en Chile

2000 Métodos de Screening y quimica analitica en diferentes matrices ambientales

2000 Metrologia quimica y problemas analiticos

2000 Control de calidad en anélisis microbiolégico

~
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teaching materials have been
prepared.

6.1.1 WHELREICHE 90% 100% 6.1.1 One person in charge and There's a person in charge of the

MC/PETEH L, BRI 2 temporary staffs have been Environmental Studies School Escuela

IR 2 N LR K assined. de Estudios Ambientales) and a part

ORFER 26 D time secretary. The school has a staff of

Z il T %, professionals for CENMA with specific
environmental knowledge that are also
part of the teachers staff (around 10
professionals). Also about 30 external
teachers belonging to the Universidad
de Chile are members of the group of
professors.

6.1.2 BFEIHTS 90% 100% 6.1.2 EIA and the other 5 types Regarding Environmental Sciences and

F-V) [l D BRI B of courses have been designed. Labor Health different training programs

HEa BRI - 23 B B O for specific courses, diplomas and

QA/QCIZBIL T EIAGY seminars have been developed.

WOWHE 2 —2A% 35T Around 25 environmental programs

ERAN (courses and seminars) have been made.
Some of them are mentioned in § 6.3.
These courses can be done more than
once depending on the market needs.

6.1.3 77V 7XUA 30% 50% 6.1.3 Possibility of third country CENMA together with JICA and AGCI

Hiss DB 2 5 training has been discussed has made 3 specialization courses

A FYas hL— between SE and CENMA. from 5 considered in the decided

VT DY AT L% Number of professional advice program: “Gestién y Politica Ambiental

RYACRN and training to other countries: para Latinoamérica y el Caribe”

2 countries (Ecuador and Bolivia) | (Environmental Management and Policy
and other instances are planned. | for Latin America and the Caribbean).
Thanks to this program 38 professionals
from the public sector have been trained
(Latin America and the Caribbean).
The summoned countries are :
Peru, Bolivia, Argentina, Uruguay,
Honduras, Panama, Mexico, Guatemala,
Nicaragua, El Salvador, Ecuador,
Colombia
6-2 WHE %M DR i

6.2.1 FkElowHez 40% 80% 6.2.1 Teaching materials have CENMA has the required materials and

KB BB 2 R been prepared for at least three | documents (paper and digital) for each

ERAN types of courses. Draft video one of the courses. The presentations

are made by the professor in charge of
every topic and each module is made
according to the goal of the course and
the target group of the training. In the
case of analytical training the lab also
gives a practical working guide.
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6-3 WHEH 2 —2A RO 2+ —DHESfi

6.3.1 FUKWIZEES 70% 100% | 6.3.1 Public sector course These programs have changed according
Lot hobe, Fil( implementation: 1 type of course; the the market needs in terms of design
6.1.2)IcHBHEa—2 g;(')m;asétiitg;ﬁg 1times each, total | 5n4 execution.
IS %, Private sector course
implementation to be planned: 9 CURSOS
types of course; at least 1 time by e Balance de la contaminacion de
each. Aguas en el rio de la Paz. Estrategia
Training courses performed are as de Muestreo Medio Ambiental
R”%vgo e Gestion Ambiental para Ejecutivos de
* [EIA] 5 times/20 persons la Empresa y Organizaciones
(CONAMA, COREMA, Health e Escuela Primavera realizada en
Services) Conjunto con SESMA:
* [Guide Seminar of EIA] 28 - Residuos Solidos Domiciliarios
persons , - Tenencia Responsable de Macotas
(Agriculture and Cattle Services) - Contaminacion Atmosférica en
FY2001 (the first half) ;
* [EIA] 1 times/23 persons Santiago
(CONAMA) e Actividades de Docencia para la
* [EIA] 3 times/25 persons carrera de Quimica Ambiental
, (COREMA) - Laboratorio de instrumentos
[Evaluation Workshop of de medicién de variables
Atmospheric Emissions Impact -
from Big Sources] 20 persons metereologlcasl
(CONAMA, COREMA, Health - Métodos analiticos de
Services) contaminantes de material
* [Waste Analysis of particulado
Organchlorides Pesticides on - Modelacién Atmosférica
e ey |- Mussteo de compuestos organcs
volatiles
Los cursos de capacitacion e Contaminaciéon Quimica Yy Bloléglca
planeados para el ano fiscal 2001 de Aguas: Métodos Bioldgicos para
(la segunda mitad del afio) son: su deteccion
* [EIA] 2 times/25 persons e Sistemas de Calidad para Laboratorios
&C?'”)Ae’\?ﬁéoo 150 Family and Quimicos y Acreditacion Integral de
Environmental Audits] acuerdo a la Norma ISO 17025
* [Process of Environmental e CURSO INTERNACIONAL: GEST|ON
accreditation] Y POLITICA AMBIENTAL PARA
* [Toxics Effects and Genotoxics of LATINOAMERICANA Y EL CARIBE.
Physics E*Err‘]‘ilrco':ﬁ;”;i]' Agents of CURSO ORGANIZADO EN EL MARCO
(Industies in General DE COOPERACION TERCER PAIS
* [Basic Notions in Solid Waste CHILE-JAPON
Sampling] e Gestion e Identificacion de Residuos
* [Environmental Audits for Quality Sélidos y Peligrosos en Chile
Auditors] ) e Capacitacion en Gestion de Residuos
(about 3 courses: Private Peligrosos e Implementacién del
company)
* [Environmental Training Reglamento
Workshop -(Youngest)] ¢ Diploma de Higiene Industrial
(High school students)
* [Contaminants Dispersion Model: SEMINARIOS
Impact Evaluation about Air o Areas Prioritarias en la Investigacién
giaGh)ty of Big Source Emissions] Cientifica del Medio Ambiente Fisico
* [Integral Management of Urban Nacional. Realizado en Quilpue.
Solid Wastes] (Governmental e Contaminacion Atmosférica Urbana y
officer, private company) Regional
* [Administration for Solid Wastes | e Gestion Ambiental para Ejecutivos de
]l(\i/lealg]agement in Sanitary Land la empresa y organizaciones
* [Identification and Classification ° Efe.ctos de los Residuos Spl|dos y .
of Risks in Solid Wastes Peligrosos para la Industria en Chile
Management in Mining] e International workshop: Water
* [Environmental Noise Resource and Poverty in Latin America
Management Generated by and the Caribbean
Industrial Activities]
* [Environmental Problems
Management by Mechanical
Vibrations]
6.3.2 CENMAJFGHE) & 80% 100% 6.3.2 Twenty-six seminars and Depending on the characteristics of the
UC/PHHEICRI T 52 3 workshop have been conducted. | projects that CENMA is implementing
F— 5N R IR A national workshop on and the needs of the public and private
WM ORI BI “Scientific research priority areas | sector, workshops by area are made.
I —2T 5, on the national environment”.

[\
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5-1 BT — & LRI T 2168 2 3§ 5720 D2 vy —NLANS 2T L D5l L ffER

5.1.1 vy —AlEER* 60% 100% | 5.1.1 Two qualified C/Ps were The LAN system is operating.
v 87— 7 DERSFE B employed. Documentation
Tl DFfEST. including the operation rule is

under preparation. LAN system is

being operated well.
512 eIl 74 50% 100% | 5.1.2 A part of file sharing system | This system is installed and its use is
NWILH AT L (FTPE) D was established. properly supervised by the computer
fité7) science unit (dept.).
5.1.3 WEEINDHEL 15% 80% | 5.1.3 Basic concept is This system is installed and its use is
TEHRDOUEE understood. properly supervised by the computer

science unit (dept.).

5-2 F—LR—=CDIER K O HHAE B 25 L DBAFE

521 Av¥—%vk 70% 100% | 5.2.1 Already established. The daily air quality forecast is still
Web¥ A F DR/ Especially air contamination done for Santiago.
forecast on web-site of CENMA The Emission Inventories
is being updated daily. Emission Administration Systems (Sistemas
inventory management system de administracién de inventarios de
(SAIE) is being updated. emision (SAIE)) were developed at
CENMA until 2002. At present the
staff that is dedicated to do these
tasks is working for other institutions.
522 T—FR—RLif 20% 80% | 5.2.2 Basic database has been See 5.1.3
HEL7oHTTPY — N —> 257 developed which is linked to
LDBHFE HTTP server.
523 AVF7Rv O 25% 75% | 5.2.3 Basic concept is The system is settled and has an
RO RIEWE B AT understood. appropriate support.
LDBHFE
5.3 CONAMAZSIEE $ ZSINIA (SR BEEHRS AT L) ~DY v 7 2 27 LDl

5.3.1 SINIAED2a—7% 10% 90% | 5.3.1 Discussions with SINIA have | All this coordination is done through
F—F been carried out. CONAMA and its Pollution Control
Department.
5.3.2  WAN{&HIDffET 30% 90% | 5.3.2 Secured WAN is being This system is currently not in
established. operation.
5.3.3 SINIAXCENMA[] 40% 100% | 5.3.3 Link with SINIA was The information exchange with other
DYV %235 established. Information institutions is not systematic.
exchange is being carried out
with other organizations.
5.4 R BEIBE 20
54.1 JVV=7ET A 50% 100% | 5.4.1 System installation has been | This video has been used in different
FI AT completed. courses and seminars to make the
CENMA known. It is necessary to
update it according to the changes
that the center has had.
5.42 ARHIET O 65% 100% | 5.4.2 System installation has been -
e~z RO BB WS O completed. Seminar leaflets are
BBTHE N 05 being actively prepared.
heft

5.4.3 HIBRRERES 274
DA

5.4.3 Since equipment of GIS
is being used effectively by
CONAMA-RM, C/Ps did not
utilize.

The system is settled and in use.
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1. EFRBREZEES Director and unit heads BRIZ DA
(CONAMA) (Fiscal, Operation Chief, and | f v ¥ 2—
Technical Director) 2R BRI DI (BB B A i, e Tk, 45)
2. FUKRE Director and unit heads AVFE 12—
3. CENMADOEHE Director and unit heads GULES 2330
AVFE 21—
2R B RO UL G (BRI B A 5 i e 5 2Rk, 55)
4. Hhrvy——bgE Staff B MFROREA
AV 21—
2R B RO UL G (BRI B A 5 i e 3 2Rk, 55)
5. HEBEBRIGHT AR (SESMA) Director and unit heads L 1—
6. FUEIE T (AGC) Program Coordinator AP E2—
7. dbhbus KR AL : oAt e
(UCN, Departrment of Chemistry) Department of Chemistry (BHFLETD)L P
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IAEHAEH (Indirect)
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Questionnaire for The National Center
for the Environment Project

Questionnaire to CENMA

Part I: Request for information e The latest organizational chart of CENMA and a staff
list.
@ Please provide the following information/data: e Financial records (Annual budget allocation) for 2002
e Annual reports of CENMA (2002 — 2005) —2005.
e List of publications (papers, reports, guidelines, manuals, @ Please provide the following information in the
leaflets, etc.) (2002-2005) format shown below:

1) Development of methods to simulate and forecast air pollution over the Metropolitan Region (MR)

Progress and current
ioe . Achievements during the project condition since the
et o (e Bt period (Dec. 1995 - Dec. 2000) termination of the
project up to day

1.1 Enhancement of capabilities of meteorological model simulation over the MR.

1.1.1 Counterparts (C/P) acquire nesting 1.1.1 The system using nesting technique has

technique for meteorological model been established enabling precise meteorological
— simulation. simulation by installing the necessary equipment
110 and program.

1.1.2 Using GPV of CPTEC(Brasil), 1.1.2 Progressing of estimated data introducing

counterparts simulate meteorological into the forecast model is possible, and

field over the MR by the model in nesting appropriate operation of the meteorological

condition. forecast model is working.

1.2 Enhancement of the capability of data handling and network management for objective weather forcast.

1.2.1 To strengthen the capability of 1.2.1 The system for data exchange between
the computer system management for DMC and CENMA has been established, and is
meteorological data handling and networking. | being effectively operated and maintained.




2) Development of methodologies for water quality assessment

Verifiable Indicators

Achievements during the project
period (Dec. 1995 - Dec. 2000)

Progress and current
condition since the
termination of the

project up to day

2.1 Study of analytical methods for water quality as

sessment.

2.1.1 Counterparts (C/Ps) establish CENMA
analytical methods for chemicals in water such
as VOC, pesticides, PCB and PAH as well as
heavy metals in sediments.

2.1.1 By the end of the cooperation period, it

is planned to establish routine methodology

for analysis of VOC, pesticides, PCB and PAH.
Furthermore, it is also planned in the same
manner to make routine analysis of heavy metals
in sediment possible.

2.1.2 CENMA manages the laboratory
adequately by establishing institutional system
with required numbers of C/Ps and obtains
the international accreditation for analytical
methods.

2.1.2 Four staffs in the water quality field are
employed in the laboratory, and in August 2001,
1SO17025 accreditation was obtained regarding
inorganic analyses mainly.

2.1.3 C/Ps accomplish the development
of manuals about all processes regarding
established analytical methods.

2.1.3 Four kinds of the manual are being
prepared.

2.1.4 C/Ps participate in international and/or
national inter-comparison exercises on the
chemical analysis, and maintain level.

2.1.4 Inter-comparison of data was carried out 3
times, and analytical precision was assessed to be
satisfactory. In the future, further improvement
of precision is planned.

2.1.5 CENMA obtains the international
accreditation regarding the analyses of the
inorganic substances and a part of organic
ones and maintains it.

2.1.5In August 2001, I1SO17025 accreditation
was obtained. Number of analytical parameters
is 47.

2.2 Study of data collection and characterization methods for water quality assessment.

2.2.1 C/Ps provide credible analytical
information about surface and ground water
quality including specified toxic substances.

2.2.1 Up to 2000, this kind of analysis was
carried out on CONAMA's demand, but
stopped at present. Instead, in 2001 littoral
environmental monitoring study was newly
started on DIRECTEMAR's demand. 2 cases of
monitoring were performed until now.

2.2.2 C/Ps collect the data related to the
water quality and effluent standards from
published references and/or monitoring
activities periodically, and understand the
trend of water quality and up-to-date effluent
standards.

2.2.2 Up to present, 1 case of unpublished data
(DGA) has been collected. However, this activity
was suspended due to lack of demand from
public institutions. 2 kinds of monitoring study
were performed.

2.3 Study of industrial wastewater discharge.

2.3.1 C/Ps verify the required data by site-
inspection, sampling and their analysis.

2.3.1 Up to present, 2 cases of verification have
been carried out, but this activity was suspended
due to lack of demand from public institutions in
2001.




3) Development of methodologies for characterization of industrial solid waste

Verifiable Indicators

Achievements during the project
period (Dec. 1995 - Dec. 2000)

Progress and current
condition since the
termination of the

project up to day

3.1 Study of methods to analyze toxic and hazardous substances.

3.1.1 C/Ps analyze substances in soil wastes
such as heavy metals, pesticides and organic
pollutants.

3.1.1 Methodology used by USEPA has been
applied, enabling the analysis of heavy metals,
pesticides and toxic organic chemicals in waste.

3.1.2 Require numbers of C/Ps graduated
from universities are assigned in full time.
The chief of laboratory manages properly the
laboratory.

3.1.2 Three C/Ps are assigned in full-time, and
one more staff is needed depending on activity.
Further strengthening of laboratory administrative
capability is necessary.

3.1.3 C/Ps acquire analytical techniques at
satisfactory level and maintain good analytical
repeatability and confidence limit in analysis
of inorganic and organic substances.

3.1.3 This situation is steadily approaching at
satisfactory level. Furthermore, achieved level is
being successfully maintained.

3.1.4 CENMA obtains the international
accreditation regarding the analysis of the
inorganic substances and a part of organic
ones and maintains it.

3.1.4 With regard to inorganic substances,
international 1ISO17025 accreditation has been
obtained. Number of parameters is 13.

3.1.5 C/Ps understand the significance of
applied research at CENMA, and initiate it.
C/Ps by themselves plan, design and carry out
necessary applied research on their own.

3.1.5 C/Ps understand the significance of applied
research and have initiated it. Furthermore,

C/Ps are now capable of planning, program
formulation and execution with their own
initiative.

3.2 Study of surveillance methods to know the generation of industrial waste.

3.2.1 C/Ps provide technical information for
minimizing ISW (industrial solid waste), and
the related governmental organizations utilize
it for their works.

3.2.1 Because of the delayed establishment of
regulation of the Government, it is not enough
for C/Ps to provide the technical information for
CONAMA and other governmental institutes.

3.2.2 C/Ps provide technical information
and support the related governmental
organizations in the development of
guidelines.

3.2.2 " (Same as above)

3.3 Development of methods to perform a site asse

ssment.

3.3.1 C/Ps prepare draft of technical guideline
for assessment of improper dumping sites and

final landfill sites and carry out using it.

3.3.1 The guideline on assessment of landfill site
for domestic wastes has been prepared and the
corresponding investigation is being carried out.
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4) Development of methodologies for air quality analysis and monitoring.

Verifiable Indicators

Achievements during the project
period (Dec. 1995 - Dec. 2000)

Progress and current
condition since the
termination of the

project up to day

4.1 Study of analytical methods for hazardous air pollutants.

4.1.1 C/Ps acquire the knowledge and
technique for sampling and analysis using
passive samplers, and also analytical methods
for organic substances such as PAH at trace
level.

4.1.1 C/P has acquired analytical and sampling
techniques for passive sampler through training in
Japan. And C/Ps have also acquired sampling and
analytical techniques for PCB and Hazardous Air
Pollutants by two SE.

4.1.2 C/Ps participate in international and/or
national internal inter-comparison exercises on
the chemical analysis, and maintain analytical
level.

4.1.2 Tow inter-comparisons of analytical data
between CENMA and Japanese institutions are
being carried out.

4.1.3 CENMA's analysis for inorganic
substances and a part of organic ones are
internationally certified and maintain the
certification.

4.1.315S017025 accreditation on inorganic
substances was obtained in August 2001, but
the activity on that of organic substances is not
started yet. Number of analytical parameters is
23.

4.2 Assessment of ambient air quality

4.2.1 The calibration facilities for air pollution
monitoring instruments are installed in
calibration room at CENMA and C/Ps acquire
the knowledge for accurate continuous
measurements at the mobile monitoring
stations.

4.2.1 A full set of calibration instruments was
installed at the calibration room. However, the
utilization of the room was few because of the
suspension of monitoring due to shortage of
budget.

4.2.2 C/Ps periodically carry out
measurements, analyze data and make reports
through air quality monitoring studies using
mobile stations and other equipments.

4.2.2 C/Ps acquired monitoring techniques
through field measurements in various fields
and parameters using manuals samplers and/or
continuous monitoring equipments. Number of
published survey report is 8.




5) Establishment of an environment information system in both MR and at the national level.

Verifiable Indicators

Achievements during the project
period (Dec. 1995 - Dec. 2000)

Progress and current
condition since the
termination of the

project up to day

5.1 Enhancement and better maintenance of the LAN system within the Center to support all the activities related to the

environmental data and information.

5.1.1 C/Ps make operation rule. C/Ps can
maintain LAN well. C/Ps prepare user’s
manual.

5.1.1 Two qualified C/Ps were employed.
Documentation including the operation rule is
under preparation. LAN system is being operated
well.

5.1.2 C/Ps set FTP server (or other file sharing
system)

5.1.2 A part of file sharing system was
established.

5.1.3 CENMA collects necessary information
of the environment and/or resource of data.

5.1.3 Basic concept is understood.

5.2 Development of management system for creating and updating an Internet Homepage of the Center.

5.2.1 CENMA establishes Internet Web-site
(Homepage) and maintain it well.

5.2.1 Already established. Especially air
contamination forecast on web-site of CENMA
is being updated daily. Emission inventory
management system (SAIE) is being updated.

5.2.2 C/Ps develop database application
software working with HTTP server.

5.2.2 Basic database has been developed which is
linked to HTTP server.

5.2.3 C/Ps develop application software for
LIMS. CENMA established Internet-server and
maintain it well

5.2.3 Basic concept is understood.

5.3 Development of a linkage system participating i
(National Commission for the Environment).

n SINIA (National System of Environmental Information) operated by CONAMA

5.3.1 CENMA discuss and coordinates with
SINIA staffs.

5.3.1 Discussions with SINIA have been carried
out.

5.3.2 C/Ps set firewall. C/Ps install back up
system and maintain WAN well.

5.3.2 Secured WAN is being established.

5.3.3 CENMA's web-site links with SINIA
web-site.

5.3.3 Link with SINIA was established.
Information exchange is being carried out with
other organizations.

5.4 PR, Environmental Education, Etc.

5.4.1 C/Ps make Video on CD for training
uses. C/Ps establish DTV (Desktop Video) Lab.

5.4.1 System installation has been completed.

5.4.2 C/Ps establish DTP (Desktop Publishing)
Lab. CENMA published necessary information
on demand.

5.4.2 System installation has been completed.
Seminar leaflets are being actively prepared.

5.4.3 C/P utilizes GIS.

5.4.3 Since equipment of GIS is being used
effectively by CONAMA-RM, C/Ps did not utilize.
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6) Development of human resources.

Verifiable Indicators

Achievements during the project
period (Dec. 1995 - Dec. 2000)

Progress and current
condition since the
termination of the

project up to day

outside the Center.

6.1 Development of curricula for some

kinds of training, made the best use of knowledge, technology and resources inside and

6.1.1 C/Ps develop the training
unit in CENMA and put it in
operation.

6.1.1 One person in charge and 2 temporary staffs have been
assined.

6.1.2 CENMA develops the
activity program of the training
unit for both long and semi-long
time periods.

6.1.2 EIA and the other 5 types of courses have been designed.

6.1.3 CENMA designs a
program of on-the job training
in cooperation with JICA and
AGClI, and initiates activities for
execution. Professional advise
and training to other countires.

6.1.3 Possibility of third country training has been discussed
between SE and CENMA. Number of professional advice and
training to other countries: 2 countries (Ecuador and Bolivia) and
other instances are planned.

6.2 Preparation of teaching materials for the training.

6.2.1 CENMA has the program
contents for at least 3 different
kind of courses, as well as
technical audiovisual materials to
support the training courses.

6.2.1 Teaching materials have been prepared for at least three
types of courses. Draft video teaching materials have been
prepared.




6.3 Implementation of courses and seminars for the training.

6.3.1 CENMA conducts 5 courses
per year for the public sector

and 3 courses during the project
period for the private sector.

6.3.1 Public sector course implementation: 1 type of course; 9
times, 5 types; 1 times each, total 270 participants.

Private sector course implementation to be planned: 9 types of
course; at least 1 time by each.

Training courses performed are as follows:

FY 2000

* [EIA] 5 times/20 persons
(CONAMA, COREMA, Health Services)

* [Guide Seminar of EIA] 28 persons (Agriculture and Cattle
Services)

FY2001 (the first half)

* [EIA] 1 times/23 persons (CONAMA)

* [EIA] 3 times/25 persons (COREMA)

* [Evaluation Workshop of Atmospheric Emissions Impact from Big
Sources] 20 persons (CONAMA, COREMA, Health Services)

* [Waste Analysis of Organchlorides Pesticides on Surface Waters]
4 persons (CENMA, University of Chile, ISP)

Planning of training courses FY 2001 (the later half of the year) are

as follows:

* [EIA] 2 times/25 persons (CONAMA)

* [The 14000 ISO Family and Environmental Audits]

* [Process of Environmental accreditation]

* [Toxics Effects and Genotoxics of Physics and Chemical Agents of
Laboral Environment]

(Industries in General)

* [Basic Notions in Solid Waste Sampling]

* [Environmental Audits for Quality Auditors] (about 3 courses:
Private company)

* [Environmental Training Workshop -(Youngest)]

(High school students)

* [Contaminants Dispersion Model: Impact Evaluation about Air
Quality of Big Source Emissions] (SAG)

* [Integral Management of Urban Solid Wastes] (Governmental
officer, private company)

* [Administration for Solid Wastes Management in Sanitary Land

field]

* [Identification and Classification of Risks in Solid Wastes
Management in Mining]

* [Environmental Noise Management Generated by Industrial

Activities]

* [Environmental Problems Management by Mechanical Vibrations]

6.3.2 CENMA conducts at least
5 seminars per year related to
CENMA's activities including
long-term expert's and seminars
by each short-term expert.

6.3.2 Twenty-six seminars and workshop have been conducted.
A national workshop on “Scientific research priority areas on the
national environment”.




7) Establishment of the facilities and equipment necessary to conduct the activities of the Project.

Annex 5 e Questionnaire to Counterparts (Implementing Body)

Verifiable Indicators

Achievements during the project
period (Dec. 1995 - Dec. 2000)

Progress and current
condition since the
termination of the

project up to day

7.1 Utilization and maintenance of equipment.

7.1 Equipment is satisfactorily utilized and
maintained. Inventory of equipment was
completed.

8) S1 Establishment of specific toxic substances using OECD test methods.

Verifiable Indicators

Achievements during the project
period (Dec. 1995 - Dec. 2000)

Progress and current
condition since the
termination of the

project up to day

S1.1 Establishment of breeding methods and
culture techniques of OECD test organism.

S1.1 Breeding methods on Japanese Medaka and
Daphania Magna and culture technique of Lemna
minor are established or nearly established. This
achievement is a key factor and very important to
establish test methods.

S1.2 Practical capability of OECD test methods
using test organisms at different trophic levels

S1.2 It is planned to do practices of OECD
test methods using above mentioned 3 test
organisms for inorganic tri- and penta- valent
arsenic species.

S1.3 C/Ps acquire capability to apply the
OECD test methods using test organisms to
ecotoxicological evaluation of effluents and
natural waters

S1.3 The OECD methods using Daphnia magna
was applied to several river waters. It is become
possible to apply 3 kinds of above mentioned
OECD test methods.

9) S2 Research on arsenic contamination.

Verifiable Indicators

Achievements during the project
period (Dec. 1995 - Dec. 2000)

Progress and current
condition since the
termination of the

project up to day

S2.1 Establishment of methods for speciation and
determination of arsenic compounds.

S2.1 Methods for speciation and determination
of inorganic tri- and penta- valent arsenic species
in natural water is established and method for
simultaneous determination of organic arsenic
compounds in biological samples is nearly
established.

S2.2 Capability on speciation and determination
of arsenic compounds in human urine and hair
from the people living in arsenic contaminated
area of the Il Region and VI Region.

S2.2 Collection of human urine and hair samples
in cooperation with medical doctor will be started
from January 2002, and then chemical analysis
of arsenic compounds will be made using the
methods established by CENMA.

S2.3 Capability on determination and distribution
of arsenic compounds in environmental samples
in arsenic contaminated and reference areas of
the Il Region and VI Region.

S2.3 Collection of environmental samples (surface
water, soil, air-born particulate and plant) in
arsenic contaminated and reference areas is
started, and then analysis will be made.

S2.4 Capability on determination of arsenic
compounds in seafood from Chilean coast
and estimation of daily uptake of arsenic from
seafood by Santiago people.

S2.4 Purchases of seafood and edible meat
sample was taken.

S2.5 First symposium on arsenic contamination in
Chile at CENMA and publication of the Research
Report (No.1) from CENMA until the end of
2002.

S2.5 First symposium on arsenic contamination in
Chile will be held at CENMA in early May 2002
and the papers presented will be published as the
Research Report (No.1) from CENMA until the
end of December.




10) Record of National Budget, CONAMA Budget, and CENMA Budget
(Unit: 1,000,000 pesos)

National Budget CONAMA Budget CENMA Budget coneamer
Year Amount | Increase Ratio (%) | Amount | Increase Ratio (%) | Amount | Increase Ratio (%) Price Index
1995 5,389,762 - 5,408 - 91 - 81.64
1996 6,335,576 17.5 7,286 34.7 1,219 1,239.6 87.65
1997 7,238,947 14.3 8,400 15.3 761 -37.6 93.03
1998 8,056,813 11.3 11,631 385 890 17.0 97.78
1999 8,833,240 9.6 11,104 -4.5 787 -11.6 101.04
2000 9,498,163 7.5 11,151 0.4 808 2.7 104.93
2001 9,817,569 34 11,199 0.4 818 1.2 108.67
2002
2003
2004
2005

(if
available)

* Table from Page 28 of Terminal evaluation report of January 2002.
(1. Budget of 1996 CENMA include consolidation fee of building, 2. US1= about 660 pesos (as of Dec. 2002), 3. Fiscal year of Chile is from January till
December, 4. Consumer Price Index is settled on December 1998 as 100% (data from Chile Central Bank)

€ Current conditions of the facilities and equipment procured during the project
118 Please list all the main equipment procured during the project and indicate the current status of O&M, using the format

shown below:

Facilities and Year Condition * Utilization** Reason(s) - when

Equipment installed utilization is low A2 B LS

Classifications:
*  Condition: Good, Fair, Poor, unable to use

** Utilization: frequently used, occasionally used, used sometimes, rarely used, not in use.



Part II: Questionnaire

Annex 5 e Questionnaire to Counterparts (Implementing Body)

@ Sustainability of the Project’s outputs:

Have the outputs of the project been sustained or continuously produced since the termination of the project? Please fill

in the format below:

Outputs of the Project

CENMA's opinion/evaluation
(Please tick the appropriate box.)

Please provide reason(s) for
your opinion/evaluation

—

. Methods to simulate and

forecast air pollution over the
Metropolitan Region (MR)

Very positive

Positive to some extent
Not so positive
Negative

. Methodologies for water

quality assessment

Very positive

Positive to some extent
Not so positive
Negative

. Methodologies for

Characterization of Industrial
Soil Waste

Very positive

Positive to some extent
Not so positive
Negative

Methodologies for air quality
analysis and monitoring

Very positive

Positive to some extent
Not so positive
Negative

. Establishment of an

environment information
system in both MR and at the
national level

Very positive

Positive to some extent
Not so positive
Negative

. Development of human

resources

Very positive

Positive to some extent
Not so positive
Negative

. Establishment of the facilities

and equipment necessary to
conduct the activities of the
Project.

Very positive

Positive to some extent
Not so positive
Negative

. Establishment of specific toxic

substances using OECD test
methods

Very positive

Positive to some extent
Not so positive
Negative

. Research on arsenic

contamination

Very positive

Positive to some extent
Not so positive
Negative

I A T O O




@ Sustainability of inputs
Has CENMA been able to secure sufficient resources (staff, and budget and revenue) to maintain the project activities
such as staff training, maintenance of the equipment and environment protection promotion since the termination of the

Project?

[ ] Yes [ ] Yes to some extent [ ] No not so much [ ] Not at all

Please give reason(s) for your answer:

@ Institutional sustainability
Is the current organizational structure suitable and appropriate in order to sustain the outcomes of the Project? Will an

organizational restructuring or change in any system be necessary to sustain the increased activities?

[] Yes L[] No

Idea or plan for organizational change:

@ Impact

Is there any positive or negative impact received through the implementation of the Project?
(e.g. behavior or attitudinal change in staff motivation, demonstration effect of the project’s achievements to other institutes,
change in people’s perception on environment protection, etc.) Please list such impacts.

In your assessment, what are the positive effects of the Project? Please list 3 major effects.
Effects to the CENMA and its staff:




Annex 5 e Questionnaire to Counterparts (Implementing Body)

Effects to other organizations and general public:

(Comments) (Positive/Negative Impact ...etc)

@ Please list important contributions and achievements of CENMA after the termination of the project (e.g.
CENMA's contributions to a Government policy formulation for environmental protection, academic society,
the general public for awareness raising, etc.)

@ What are the current problems or new challenges for CENMA? Please list.

Thank you very much.



Questionnaire for The National Genter for the
Environment Project

Questionnaire to Comision Nacional Del Medio Ambiente (CONAMA)

Part I: Request for information

@ rlease provide documents indicating relevant @ Pleasealsoprovidedocumentsshowing the Government’s
government policies relating to Centro Nacional Del policy for the environmental pollution control (including
Medio Ambiente (CENMA). air pollution by exhaust, water pollution, general waste,

and specific toxic substances), and forecast of air

pollution over the Metropolitan Region (MR).

Part Il: Questionnaire

@ CENMA's Mission
Has the Comision Nacional Del Medio Ambiente (CONAMA)’s policy on the role of CENMA changed? If yes, how has it
changed?

L] Yes L[] No

If the answer is Yes, please state new missions, roles, challenges, etc:

@ CENMA's performance
From the perspective of the CONAMA, the current performance of CENMA is:
[] much more than expected.
(] almost as good as expected.
[ ] less than expected.
L] very poor.

Please state the reason(s):




Annex 6 e Questionnaire to Counterparts (Central Government)

@ Government strategy for CENMA

The main objective of the project was to increase the research capacity of CENMA; however, it is unclear to the evaluator
how the CONAMA intends to make use of the increased research capacity of CENMA. For instance, the project placed
one of its focus on development of methods to simulate and forecast air pollution episodes in order to alleviate heavy air
contamination over the Metropolitan Region. Yet, the rationale of the relation between settlement of air pollution problems
over the Metropolitan Region, and the simulation and forecast of it, is not clear. Similarly, it is unclear to the evaluator how
the results of environmental evaluation methods at CENMA are utilized. Please briefly state how CENMA has contributed to

achieving the goals of the current plan of the Government of Chile and CENMA in the following fields respectively.

(1) Development of Methods to Simulation and Forecast of air pollution over Metropolitan Region:

(2) Development of Methodologies for Water Quality Assessment:

(3) Development of Methodologies for Characterization of Industrial Soil Waste:

(4) Development of Methodologies for Air Quality Analysis and Monitoring:

(5) Establishment of an Environmental Information System:




(6) Development of Human Resources:

(7) Establishment of the Facilities and Equipment:

(8) Establishment of Specific Toxic Substances using OECD Test Methods:

(9) Research on Arsenic Contamination:

Thank you very much for your cooperation.
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