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. T CUADRO N° 2

METODOLOGIAS DE ANALISIS QUIMICO ¥ MICROBIOLOGICO DE AGUAS
NATURALES RESIDUALES POR APILA, AWWA, WEF, 1995

PARAMEIRO METODOLOGIA

pH Método electrométrico

T° Termametia

SSlidos Suspendidos Gravimetria

Solidos Sediﬁ\entables Volumetria

DBOy f Incubacidn a 20°C por 5 dias y méwdos
yodométrcos colonmétricos o efectrodo  de
membrana.

Aceites y grasas Método de particién ( grawiﬁetﬁa)

Método de particién - IR
Método de Soxhlel

Hidrocarburos Meétodo de panticion {(gravimetria)
Método de particién - IR
Método de Soxhlet

Metales pesados Espectrofptometria de absorcion atdmica

Espectroseopia de emision plasma
Especirofotometda visible
Voltametria

Arsénico Espectrofotometria de Absorcian Atomica
Espectrofotometnia visible (DDCAg)
ICPC (Inductively Coupled Plasna)

Cromo hexavalente Espectrofotometria visible
' Cromatografia lonica

Mercurio ' Espectrofotometnia de Absorcidn  Atémica con
vapor {rio
Espectrofotometria visible (ditizona)
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FUNDACION UENTRQ NACIONAL DEL MEDM) AMBIENTE o PROGRALE PRIVRITARKY N4 1 SHB-FROIGRAMA RESIDUOS
INDUSTRIALES LIQUIDOS :

£
| CUADRO N° 2 - CONTINUACION (V2)
METODOLOGIAS DE ANALISIS QUIMICO ¥ MICROBIOLOGICO
RECOMENDADAS ] '
EN 1995 POR APHA, AWIYA, WEF,
PARAMETRO ' METODOLOGIA T
Molibdeno Espectrofotometria de absorcin atdmica

ICP (Inductively Coupled Plasma)

Cianuro © | Voluinetria
Espectrofotometra visible
Eléctrodo especifico

Fosforo Espectrofotomelria ~ visible: molibdo  vanadato,
clontro estafioso, 4¢. ascdrbico

Amonio | Volimetia
Eéctrodo especilico
Espectrofotometdia visible (fenato)

Nitrito Espectrofotomctria visible
Cromatografia (onica

Nitrato -1 Espectrofotometria UV
Cromotografia iGnica
Electrédo especifico
Método reduceidn cadmio
Método clonuro de titanio

N-organico Digestion Kjeldahl

Sulfuro Espectrofotometria visible
Electrodo especifica

Sulfato Gravimetria
Método turbidiméirico
Cromatografa idnica

Fenol ' Destilacion y espectrofotametria visible (4-amino-
-] antipirina)
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FUNDACION CENTRO NACIONAL OFL MEDI) AMBIENTE - PROGRUIA PRIGRITARKY N°1 ¢ SUBPROGRAMA RESIDHGS

INDUSTRIALES $LIQUN0OS

CUADRO N° 2-CONTINUACION (rE
METODOLOGIAS DE ANALISIS QUIMICO ¥ MICROBIOLOGICO

RECOMENDADAS

EN 1995 POR APHA, AWWA, \WWEF.

PARAMETRO

METODOLOGIA

[ Trihalometanos y otros subproductios de
desinfeccion

Detergentes

DGO

coT

Fluoruros

Taninos y Ligninas

Acidos orgénicos y volitiles

Bifenilas policlorados (PCBs)
Hidrocarburos aramdlicos pelinucleares

Pesticidas organoclorados

Coliformes fecales

Cromatografta gaseosa (CG)
Cromatogralia Gaseosa Espectrometda de Masas
(GCMS)

Espectrofometria visible

SAAM {Surfactantes anidnicos)
Especirolotometria visible
CTAS (Surfactantes no ionicos),

Vétodo rethsjo, colodimétiico
Método retlyjo, volumétdco

Método combustidn TR
Método oxidacidn persulfato UV
Mérodo oxidactdn hameda

Electrodo especitico
Método colorimétrico SPADNS
Método coloiméirico Ahzarin

Método Colorimétrico

Cromatografia gaseosa/
Espectrometria de Masas

Cromatografia gaseasa/
Espectrometria de Masas

Croimatografia gaseosa/
Espectrometria de Masas

Cromatogralia liquida
Cromatogiratia gaseosy/
Espectrometsria de Masas

Técnica de tubos maltiples

Técnica de Bltros de membrana.

WEF,

l?;:f l‘)‘“ edition 1995, Stindard \Tethods for lhe Examination of Water :ind W isieiwvater. APEiA. AWWA
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/‘

Do W\Q"T‘}’ CUADRO N° 3
“XETOPOLOGIAS DE ANALISIS QUIMICO Y MICROBIOLOGICO ESTABLECIDOS
EN 1904 POR LA SUPERINTENDENCIA DE SERVICIOS SANITARIOS PARA EL
CONTROL DE, CADA UNO DE LOS PARAMETROS SENALADOS EN NORMA

PARAMETRO _ TIPO DE TECNICA
pH Método ¢lectromiétaico
™ Temometria
Sélides Suspendidas “| Gravimetria (secado a 103-105°C)
Sélidos Sedimentables Yolumetria
DRO; Incubacion a 20°C por 5 dias y volumetria
Aceiles ¥ grasas Gravimietria (soxhlet)
Hidrocarburos Gravenetria
Arséaico total ' Espectrofotometria visible
' Espectrofotometsia de absorcién atdimica, generacién de
hidruro
Metales pesados: Espectrofotometrin de absorcian atémica
Cd
Cu
Cr
Fe
Ni
Pb
In
Mn
Cromo bexavalente Espectrofotometria  de absorcxén atémica (APDC—
MIBK) .
Mercutio ' Espectrofotanmetria de absorcidn aténuca, vapor tiio.
Espectrofotometiid de absorcidn aténtica.
Molibdena
Destilacion y espectrofotonwtria visible o destilacidn y
Cianito _ potenciometria,
Espectrofotoniztria visible (molibdeno vanadato).
Fésfoco _ I

S 155 at ettty ln (zn“/i"y%f;ff}
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FYNPAUON CENTRO NACIONAL DFL MFDRY AMBIENTE -

INGUSTRIALES LIQUTDOS

CUADRO N° 3-CONTINUACION |

PROGRAML PRIORITARND N ¢ SUB.PROURIIL RESIDINIS

(r( u)

METOBOL OGIAS DE ANALISIS QUIMICO Y MICROBIOLOGICO ES] FTABLECIDOS
EN 1994 POR LA SUPERINTENDENCIA DE SERVICIOS SANITARIOS PARA EI,
CONTROL DE CADA UNO DE LOS PARAMETROS SENALADOS EN NORMA

PAR: \AYFTRO

Nitrégeno Kjeldah!
orginico + amoniacal)

Sulfiiro
Sulfato

Fenol

Triclorometano
Detergentes (SAAM)
Coliformes fecales medio EC (44,5 £ 0,2°C)

Coliformes fecales medio A-1

TIPO DE TECNICA

Digestion Kjeldahl y espectrofotometria visible o
volumetria.

Volumetria
Gravimetria y cakcinacidn de residuo

Destitacién  y  espectiofotometia  visible (4 -
aminoantipirina)

Cromatogralia gaseosa
Espectrofotometria visible

Técnica de tubos eltiples

Téenica de tubos miltiples

Ref:

Superintendencia de Servicios Sanilarios.

Manual de Anilisis para Residuos Industriales

Liquidos (RIL) y Aguas Servidas Domésticas. 1994,

Respecto a los laboratorios autorizados para hacer andlisis bacterioldgico de aguas Ia
‘Superintendencia, anualmente, fiscaliza algunos a {in de verificar el cumplimienio de las
instrucciones de esta Superintendencia sobre el sistema de muestreo y condiciones operativas.

. Mélodo!ogias de Amdlisis Quimico y Microbioldgico establecidos por ¢f Instituto Nacional de

Normaliziicidn (INN).

E{ Instituto’ Nacional de normalizacién en el periodo 1995-1996 ha estado elaborando normas
sobre métodos de andlisis para los diferentes pardmetros que han comenzado a ser oficializados a

través de su publicacion en el diario Oficial.

En ef Cuadro N° 4 s¢ incluye informacion sobre ¢l programa del INN de estudio de normas sobre
métodos de andlisis del alo 96. A fa fecha gran parte de este programa estd cimplido.
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FUENDUCIN CENTRY NACIONA, DEL MEDI) {\IB:'EN?E B
INDUSTRIIES LIOUIIDOS

CUADRO N° 4

PRIGRAMA PRIVRITARSY N 7 SUB-PROGRAML RENIDLOS

ARAT.

_-PROGRAMA ESTUDIO NORMAS SOBRE ME I"ODOS DE ANAI 18IS

,—~

Derermingcion de aceites y grasas - Método sexhlet

NORMA_ hE __[ESTADO DE AVANCE
&133!;!! Ot 95’A§uas resxdmles - Métodos de ané!isis < Parte 1:{Ofcial
D& enmnaftﬁl de

Nch2313/2.0f 95 Agnas residuales - Métodos de andlisis - Parte 2| Oficial
Detenminacidn de temperalura - _
Nch2313/3. Of 95 Aguas residuales - Métodos de andlisis - Pante 3 1| Oficial
Determinacion de sdlidos  suspendidos  totafes  secados

a 103 °C - 105¢C 3

Nch2313/4.Of 95~ Aguas residuales - Métodos de andlisis - Parte k| Oficial
Determinacion “de solidos sedimentables - Método
volumétrico

Nch2313/5.0F 96 Aguas residuales - Métodos de andlisis - Parte 5: | Oficial

Determinacién  de  la demanda bioquimica de  oxigeno

DBO; T "'“\

‘#Lh°3|3;’6095/;\gms residuales - Metodos de analisis - Parte 6

Paia estudio después de
consulta piiblica

Nch2313/7.¢95 Aguas residvales - Métodos de anilisis - Pate  7:

Determinacion de hidrocarburos

Para estudio después de
consulla plblica

Nch2313/8.¢05 Aguas residuales - Métodos de anahsns - Parte 8
Detenminacién  de  arsénico - Método  espectrofotométrico
| del diecilditiocarbamato de plata

Estudio suspendido

[Nch2313/9.¢ 95 Aguas residuales -~ Métodos de andlisis - Pane 9:| Estudic terminado en
Determinacion ~ de  arsénico - Método de  espectrofotomeiria| comité

de absorcion atémica con generacion continua de hidruros o
Nch2313/10.¢ 95 Aguas residvales - Métodos de andlisis - Parte  10:[Estudio terminado en
Determinacion - de  mefales  pesados - Méodo de|comité
espectrofotomeltdia de absorcién con Hama ‘

Nch2313/11.695 Aguas residuales - Métodos de andlisis - Parte  11:| Para revision final conité
Detenninacion de cromo hexavalente- - Método de

espectrofolometiia de absorcidn atémica ' .
Nch2313/12.c95 Aguas residuales - Métodos de anilisis - Parte  12:| En estudio del comité
Determinacion de mercurio .
Nch2313/13.¢95 Aguas residuales - Métodos de ‘andlisis - Parte 13:|Para estudio después del-
Deterinacién de motibdeno consulta piblica
Nch2313/14  Aguas résiduales - Métodos de andlisis - Parte - 14:| En programa
Determinacidn de cianuro

Neh2313/15 Aguas residuales - Méiodos de andlisis - Pane 15:| En'progrania

Determinacion de fdsforo
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FUNDACHIN CENTRY NACIONAL DEL AMEDRY AMBIENTE - PRIXIRAMA FRIORFTARND N°F 7 SUB-FRUGRA RESIOUOS
INDUSTRIU £3 L1 AD0)S

~ CUADRO N° 4-Contlritiackén
PROGRAMA ESTUDIO NORMAS SOBRE METCDOS DE ANALISIS

NORMA ESTADO DE AVANCE
Nch2313/16 - Aguas residuales - Métodos de anilisis - Parte 16:| En programa
Deteninacion de nitrdgeno _

Neh2313/17 Aguas residuales - Métodos de andlisis - Parte 17| En programa
Deterrinacién de sulfuros
Nch2313/18 Aguas residuales - Métodos de andlisis - Parte 13:|En programa
{ Detenninacion de sulfatos
Nch2313/19 - Aguas residuales - Métodos de andlisis - Parte 19:{En programa
Determinacion de fenoles

Nch2313/20 Aguas rcesiddales - Métodos de  andlisis
Déterminacion de triclorometano

Nch2313/21° Aguds residuales - Métodos de andlisis
Determinacion del poder espumégeno .
Nch2313722.0f 95 Aguas residuales - Métodos de andlisis - Paste 22;| Oficial
Determunacion de coliformes fecales en medio EC
Nch2313/23.0f 95 Apuas residuales - Métodos de andlisis - Parte 23:{ Oficial
- { Determinacidn de coliformes fecales en medio A-| _
([ Neh2313/24 Aguas residuales - Mdétodos de amilisis - Parte 24:| Enprograma
Daterminacian de ld demanda quimica de oxigeno (DQO)

Parte 20:| En programa

Parte 21| Ed programa

Nch2313/25 Aguas residusles - Métodos de andlisis - Parte 25:|En programa

Determinacion de metales pesados - Método de plasma

Nch2313/26 Aguas residuales - Métodos de andlisis - Parte 26:|En programa
Bioensayos

3.3.3  Equipamiento requerido para el analisis quimico y microbiologice de aguas.

En el Cuadro N° 5 se ha incluido informacidn sobre el equipamiento mayor necesario para el
andlisis quimico'y microbiglégico segin las metodologias recomendadas por fa SISS en 1994, El
andlisis de esta informacidn seflala que los laboratorios de CENMA disponen de tados ellos e
incluso de equipamiento mis complejo que permitiria perfeccionar y complementar la capacidad
analitica del pais en este campo y abrir espacio a nuevas metodologias analiticas, que una vez
probadas podran ser transferidas al medio nacicnal,

3.3.4 Conclusiones,

La experiericia sefiala que, en Chile, existe alguna capacidad anatitica para el estudio de aguas
naturales y una capacidad limitada para el analisis de aguas residuales.

* Histéricamente, el mayor énfasis en anilisis de aguas se ha colocado siempre en el control de la

calidad del agua potable, materia que ha sido una constante preacupacidn del Ministerio de Salud,
Supenntendencia de Servicios Sanitarios y Empresas Sanitarias,
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Color; solamente oo Lajas conctitiaciones, de mado yne ¢f clbisnte na inteo-durcd color visible of secegtor,
cuando s¢ descorga o bay pguas superficiates.
1.5 concealraciones se reficren a conientraciunes lotules.
1ot contenidos mydnimos de postividas y hedicidus que padicnn esthur contenidos v wa edlucnte de fesiduas
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Departamento de Hormalizowkdn y Contol, Jé ta Superiutendeacia de Scrvivios Sanilitios (U1, 1992).
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TABLA 3.2: Linites nidgalinos de ewlstdn

A - PHIOKRERE (H2E)

de la Myeccldn Genecaldel Tervitorio Macitlue y da Marlna Mercante

YT L H a1 i i i LI LI AR i
para deseargay de apuas dogbshicay e nfusiziales al jna ‘%}" é—( if.?_zré_ti,i )
l SIN QO CON UBAJO IMPACTO MEBIANO IMPACTO FUERTE INP'ACTO
PARAMETROS Juritbangs AMUIENTAL M/A ABIBIENTAL b __AMBEENTAL MC
Aol | Anud Ao 8 Alnl | Aded | Ado8 .’\ﬁul] Afw d | Al |
T SR AT N D I ' b
Afelddos | _w | 1
Arséuico wph 95
Bore . ghs i
.Cadnuo _Fo gt 002
C!lmuu i _ 05

_(‘!a:u libre uss.?u.n?

g‘i’i‘:‘:'i'_"_';' fecales

Cicing hexsialinte
Ciowna oial

Lolse

Ulllll ¥ Kcoited ll\mules

Merswio

Midescarbiwes lotates
Tideos. dituehos o ecnds

Magineso
Mokbdeiro

Nitjdgeno total

Hiquel
Ofor

Plowo_ " T
Peiticidas clorados

Pesticidar fusforedos
pll

Siterimi
Schenio

Estado 3}
Solldos leJllll.el!hl-lCl

§s‘!1£9!. pueses

Selveies oip. nitrogen.

Sclvenles oig atdmaticos ]
Selventes org clondes |

Sulfilo

Sufuq
Tempeistua

Taiclaioiietane

Zine

ITACTON INICIAT:

Fueuts;

. DGTM y MM Ordipaiio N* 12 606/322UYRS dafa Asinada do Clabo, Direccida Gepeint Jol Tewsitorio Malume y Jo Maina Mercaidta,
Dircccidn de dutereses maiitimda y Madio Ambicute Acudlico. Senvicio Preservation Medio Ambizate Acvitco (Dic. 1994)



TABLA 3.3: Limites pedvioigy de gambsion de ba Divecctdn Ceneral el Tegeiturke Marltime !'.QLQLLM Mercayte

“para deseaggas de aguus demésticas ¢ mtlushis!e i lapos, Brgunas v olyes. Tﬁ (“
1

sz .«’iﬁ‘— )

PARAMETROS

UNIDADES].

SIN 0 CONUAIO IMPACTO
ABUBIENTAL UJA

‘MEHAND IMi ACTO
AMUIENTAL L2}

FUERTE IMPACTO
AMBIENTAL LJC

‘Adie &

Ao d

A

Lr\ﬂti @

Aa 4

Nuuumo R
Mdcluldos

Cianura

a\;l_o_lu- bl_o_i_a 5|J anl )
(‘Ia oo
C‘ol €8

(‘ulxl’ounu f!cnles

Cdor

Estafo

__—n;h‘1

HMPI 100

Fenoter
Fionno

Fluoguao

Fésforo totat

HAPIO0u] 2

RGN MR

Gravas y sceites aimales]

ihidroe. disneltas o umis

Hidrecarbuecs totates

M Awnganeso -
Mageudo
Mu!uh!cug_____________
Higeel

Nxt:bg_!uo total

Otar

Puu_ct_du corades

Pesticidan fosforadoy - |

Pl

Flomg
Selenio

Séln!os I“_"_’,’S!_______ _1_1\3@_ Alig@lo
Séhdos scdnuenlnbles wllh
S8 mpl

wgh'

m
SohenlM m!ro&e.u _u_nﬂ___
QU
Suliita wyl
Sulfuo n_ng’[—
Tempestuan S PR
Tidotometang LI
Zing wyl

_Avsegte
Auvaente

BILUCION INICIAL;

LAReS |

husede
Ausenla

Amonh
Anseuu

LAed
3

Ausanlo :
“Ausente

UL

I!JS

Fueunts:

DGTM y MM Ordiamio N* 12.600¢322/VRS 34 12 Aamada da Chile. Direécidi Genecal det Teaiitonio Maiibmo y do Marind BMercacts.
Dhreccidn da bitereses maritmos y Modio Anbients Acuitica Senvicie Preservacidu Medio Aubiads Avudtcy (e 1594)
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TABLA 3.0 Jslies mAvinios de eanlstén de 1o Direcclén Geueral de) Tereitoato Macltime y d¢ plarkus Dlereinte

paca deseargas de apuay deméileas e indnstrlales a tjos,

VA (TR

o

jS‘rN O CON BAID IMPACTO MEDIANO IMIPPACTO FUERTE IMPACTO
PARAMETROS  JUNIDADES AMUIENTAL WIA AMUBLIENTAL ¥il} AMUIENTAL FIc
| Am 0 AR | Aned | TAdud T AR | Aed | ARed | Aded | Ane
Mowvio 1wl
Mdatidos | et
_.'gl_a!nico |ng4::
gl __
ol
lz_lw’_l
hig
e
gl
: v |shaencow
Culiformes tolo‘!es HMDP/1 00wl
‘Calor_ {He)
Ciomo hexavaleuts wpd
Crouiso 1otk wgh
DB, wgl
Delergsntes wgd
DGO I S
Estelto o g
Fencley ‘i
Fowo i
Fluoruro g
Fasforo total gl
Gragas y aceilen animales oyl
lidroe. diduelion a emudy mg
Hidrocarbigos tetales wogh
Manganeso g
Mercudo SN,
Molibdeno gl
Hiquet g
Hitibgerio 164l gl
Olor___ -
Postcidas clorados |~ wyd
Posticidas fosforndos — R wgl
Pk Viidad
Floma mgh |
Selenio gl
Sélidoy sedimentalles " | wilth
peadidor | gt ~ 86 | Tiea Ta
SMIJO! oy piueses - ) Anseuts Au_s_eﬂ!l_a_ Avsenls _A}_lé\ﬂl_lg A\litulo ;\.]sﬂds Ausents f\tisrl #e !\__u_s_gl_n(.!
Sobd'oi ﬁlln'l;las Ausente | Avsenta | Awsente | Auvsents _J‘}t_lge_»ﬁg I’Histllld .r‘\ustmo _J’E‘:L{_!lll’[_ﬂ_ Ausends
Sofveat ]
Solveates ol'i_aullogcu
Site
Sulfito -
Sifes T
Toemperatuza, -
Tiiclutonietane
Ziue, . 3
DILUCIONTNICIAL: 150§

Fueile:

DGTM y MM Qidinacio 14° 12 600!!22!\{&5 de ta Kinada da Chata [Hiecadn General del Tenritotio daiflano y Ja Mains Mercaute.
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R EE10. Country Report (F U[R)

Counlry Report

NAME OF APPLICANT

Sergio de ta Barrera C.

NAME OF ORGANIZATION

National Center for the Environment (CENMA}

ORGANIZATION CHARY

The organization charl is altached to the repost.

JOB DESCRIPTION

The main purpose of the Liquid Waste Program is to develop a pian of action to lessen
the environmental impact of indusltrial liquid wastes in the Melropolitan Region.

Specifically, | have been involved in the characterization of the industrial waslewater and
draft flowsheael process of the more contaminated induslries.
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General background

Chite is found in the extreme side of South America. Their nmu'ral borders are the
Pacific Ocean in the West and the mountain system of the Andes in the Fast side. The
desert of Atacam establishes the border in the Norih and the Antartic area in the deep
South. '

“The political borders lines are stated by Peru and Bolivia in the macro-zone Nowth,
Argentina frontier ran along the Aades until the Patagonia and the Cape of Horn. Chile
is longer 4.200 kilometers and §77 kilometers in his average wide, The whole surface of
Chile is 2.006.626 km’, considering thai 756.266 ki’ of them represent the continental
area, 360 km? the oceanic islands, and 1.250.000 km? the Antatlic territory.

The population estimated during the last mational census (1992) was 13,3 million,
‘Population is inainly concentrated in the central area. Santiago de Chile, the political
‘and adiministeative center has almost 40% of (he overall population with 5,2 miflion. the
northern zone and the exlreme sowth concenirate both the 2,6 % of the population. The
people living in wiban areas are atready 83,5 % and the rural area represents 16,5%.

The Chilean cconomy is characterized for a fre¢ market policy since the mid 1980s, with
a dynamic play of the private sector. GNP's rate is growing in a continual way diring
the last 10 years has been around 7% to 10%. The principal contribution to the national
econoniy is represented by the export of national resources mainly of the mining
industry. This activily covers more the 45% of the export products. The first sectorial
paticipation in the GNP, is coming from the mining and indushy, but sectors as
forestry, fisheries and agriculture are growing their participation in the new trends. Is
possible to identify five principal sectors of investinent in the-Chilean economy where
the capita} is concentrated: mining, indusiry, energy sector, teleconmmiunications and
infrastructure.

As a result of successful application of free ntarket policies, Chile has been enjoying
high levels of economic growth. However, rapid growth of economic, industrial
aclivities and urbanizalion process also brought about serious environnieital pollution
problems such as air and water potlution and solid waste, especially in the Metropalitan
Regions of Santiago.

Envirommental background

The two last government, which took over the former one in 1990, keeps
macroeconomics policies basically unchanged on the one hand and increases its
attention to eénvironmental pollution issues on the other. In 1990, CONAMA (National
Commitiee of Fnvironmental) and CEDRM (Especial Commiltee of Environmental for
Metropolitan Region of Santiago) were established in order to developed national and
locals programs for the improvement of the enviromuental, the basis of administrative.
Succedingly the Environmental Basic Law (Law N° 19.300) was published in Match
1994, the integrated deployment of environmental management was initiated both
region-wide and nation-wide. It is expected during 1997 the Congress will enact the
regulations in order to put in practice the more important instrument of this law, that is
the Environmental Inspact Assessment Syster.
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"It was mentioned, the process of industrinlization and urbanization have increased the
levels of pollution of wates, specially in the Metropolitan Region (Mctropolitan Arca
and surrounding area’in Santiago Region).

The are some public services having technical competence in water poliution control. In
the case of Metropolitan Region the most important services are the Ministerio de Obras
Publicas (Ministiy of Public Works) (hrough the Superintendencia de Servicios
Sanitarios-SISS (Central Bureau of Sanitary Services) and the Ministerio de Salud
(Ministry of Health and Welfare) thirough the Servicio de Salud Metropolitano del
Ambiente-SESMA (Environmental Health Service for the Metropolitan Arca), who
control the sewage and surface water discharge respectively. The SISS controls too the
Companies of Public Water, through the Low MOP N° 382 year 1989 Title 45, that are
“involved with the generation and distribution of drinking water and the collection of
municipal and industrial waste water. [n*Chile there are 43 of this companies, cither
public and private, with a large coverage in the public side.

In the beginning of the 90°s the government took the decision of carry out, in a first
stage, the survey of the appropriate treatment and disposal of municipal and industrial
wastewater generated in the larger wban areas of the country. The Companics of Public
Water themiselves have the responsibility in the execution, during all the stages, of these
projects.

In the case of the Metropolitan Region the progrant of treatment of waste waster made
by the Company of Public Water most important of the region (Empresa Metropolitana
de Obras Sanirtarias EMOS) covers the following aspecis:

[Santiago Sur y Zanjonil_ (2.9~ 50 | T [29 33134 38139 50
Zanjén | i 23 105 o 25 25194 105
MapochoNorte _ q6l 82 3 o ) __[6] (82
 Santiago ponienis 102 035 0.2 0203 03104 04j04 05
Tol floa 02037 43|70 76[207 257
| % treated wastewater | f13 1.0 {22, 0 4 0 1370 38.G100 100

Qi : treated media flow (m*s) at the beginning of the operations
Qf ; treated media flow {(m’fs) at the year 2024
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Industrial YWastewater (Normative and Inventory)

Regarding to industrial wastewater the Comisién Nacional del Medio Ambiente
(Nacional Committee of Eavironment) has iniproves the enactmént ‘of Technical
Normative for the industrial wastewater discharges in cases oft

1. sewage
2. surface water
3. land (infilteation}

Currently, the second is the most developed one and is expect during 1997 the Ministry
of Public Work will enacl this specifte normative. [t aims is to preserve and to protect
the sewage and the wastewater treatment plants. The probably effects that will control
are: . :

1. corrosion, incrustation aind obstruction to the sewage

. formatton of offensive odors

(S8

3. formation of toxic or explosive gas

4. to alfect the biological trealment process
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Thiz next table showsi the levels of poltutants that aie accepted in sewage:

,lunpgmhlre R A ST S &
‘s, _ | mi Thour ;- 30O
Seilleablc Sollds o mgt |20
Oilsandfats | mgl | 150
HNydrocarbon ~ mg/t 1 20
BODs  f_ _mgl | 300
Avsenic 1T med 105
Cadmmm b omgt b as
Cyamide | g1
Copper__ _____..j_mgh o 3
Chrome+6 | mgd | 05
Total Lhrongre;ﬁ omgd |35 |
Phosphorus — t mgl |10
Mercwry | omgd f 002
Nickel gl 4
Nitogen __|.omed i 80
lead 4 mgh o |} c
Sulphate -} mg/l 1 1000
Su!f' (__1;_________________ | mg/ 5
lmc o mgl o 5
Detergents w2 _
trichloromethane | mg/d | 0.5
Phenohes wmpunds ooamgh b 0.5

Until 1992 there was no records of the industrial wastewater discharpes, because of that
the SISS asked for the elaboration of one inventory of the pollution sowrces and the
characterization of discharges. This survey is called “Catastro Nacional de Descarga de
Residuos Liguidos Industriales” (MNational Register of Discharges of Industrial
Wasiewater).

The criteria used it during the elaboration of this study were:

¢ the industrial that generatb a ﬂppremable damage in surface water, with consumplion
bigger than 300 w’ /menth.

* stores, festavrants, hotels, with a consumption bigger than 560 m® /month

o Industries with a higlly contaminated load, even lhetr consumption of water being
less than 300 a’/month
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The inventory of the Region Melropalll'm covered 454 industries. A number of 409
discharge waster water of organic type (as BOD, 8.8, Oil), and a number of 43
generates a waste water ol toxichemical type (as keavy metals, Ruoride and cyanide). its
loads of contamination were ‘oblained usiig the document of the World Health
Organization “Rapid assessment of sources of air, water and land pollution. WHO

OFFSET Publication N° 62.1984".

“The next two tables shown the estimaled contamination loads for organic and
toxichemical contamination:

Organic containination
Metropolitan Region-Chile

|7 BOD | kefmouth i 3644990
'__‘ SS__i _kg/month g4§2009 _..\,.’-
|~ 6 gmonts | __-_2.3_0_9_?2___J

Toxichemical contamination
Metropolitan Reglon-Chile

“Eontamluntion load:

WE[IVTOI'IIC kg/month | 2335210
_Zinc | kgfmomth § 16502
_Copper | kgfmowth | 3808
_ Cyanide | kgfmonth | 2728
_. Nickel - ke/month_| 1595 _
Chrome® | kg/month |~ 1102
| Flvoride | kgfmonth | 672

From the point of view of comtaminant load of organic type, the five most important
industrial categories are manwfacture of yeast, manufacture of soap, catile and bird
slaughtering, manufacture of drugs and medicines and processing and canning of fruil
and vegetables, as showa the following table:
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1602000 4
358364

”Jm%fffﬂ

| Yeast oo ool 3 1602

Soaps dctergenls and §11ampoo o 36§

 Caitle and bird slaughtecing | 437 ) 29[}162
Drug; md :m.du::msi o - 295 _2_86_5_66 o
Proceﬁsmg and canning of fruit 17 193142

and vegetables . o

P‘ipt{ and pﬂpclbmrd o o ﬂl_O'_y_ o

D)eotie\l:[ug_s_ N A s (153605,
Vepgetables oils nmi fats N R 1 A L

Processed mllk buller cheese 19 121869

and yogurt NN IR N R
Malt, Beer amh\lall I]quors __._....M,A.,,,,ﬁ,_?. S v 1 (']
Others " " T T 9T 193998 e
[ Total O | 409 36d990f

From the poitt of view of contaminate load of the toxichemical type, the niost important
industrial categories are the plaiting of metal products and tannéries and leather

finishing. as it shows the following table:

% Total

Industries Ne kgfmonth

fndustries Chrome
Metropolitan

o : Region

_ Cowa {CP I N[O Cu [ F

£472  Plaiting 18 [2331308] n10z] 1595] 1726] 33181 021 99.83
- F-| Tenneries 23 3863 ' - 0.17
Others 4 39 1001 489 612 0
Total 45 23352101 1102]1595 | 2728| 3807 072 100 |

Respect the industries with a organic contaminate associated, the system which receives
the largest amount of water is the public sewage, ranging in a {igure of 44% of the total

of this type of discharge:

T 1556337( 4

Sewa;,c 35 d.

Supfa ewater R 4 N 759!_1{_) sy
Bothsystem | 25| 1219309] 345
| Total | 409 3535256| 100.0]
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Respecl the Didustiies with a toxi-chemical contaminate associated, the system which
receives the laigest amount of water is {le public sewage, ranging in a figure of 86.9%
" of the total of this lype of:

Sewage . -~ . 86.
ASufacewater {31 6970 ____3-"0.{

Dothsystem ., 4f 23183 101

Total b 45t 230605] 100.0;

As a result of the inveitory of SISS it was determined that the most polluted basins of
Chile are:

1. rio Mapocho (Metropolitan Region)
2. rie Aconcagua (V Region)
3. rio Dio-Bio (VI Region)

Regarding to these basins during June of 1996 (it was a survey asked by CONAMA) was
finished a survey abaut the Aconcagua River. The result of a current survey of Mapocho
River is expected by January of 1997 (this survey was asked by $1SS) and It is planned by
CONAMA a survey about the Bio-Bio River, in a short term.

Respect the survey of the Mapocho River, it was considered the characterization of the
industrial discharges. This information is very useful for the conlrol activities made by
EMOS.

This controls activities includes the characlerization of the most important industrial
discharges in the Metropolitan Region, as mentioned in the SISS inverdory, with an
special emphasize on the industrial discharges in the sewage networks that reach the zone
wheré the futuie treatment plan will be placed.
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