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Referéncias Técnicas
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 CETESB/GTZ (2001) — Manual de gerenciamento de areas contaminadas;

« CETESB (2006) - DD-010 de 26/01/2006 — DispsGe sobre os novos
Procedimentos para o Licenciamento de Postos e Sistemas Retalhistas de
Combustiveis e da outras providéncias — Anexo |V;

 CETESB (2007) - DD-103 de 22/06/2007 — DispGe sobre o procedimento
para gerenciamento de areas contaminadas;

 CETESB (2009) — DD-263 de 20/10/2009 — Dispoe sobre o Roteiro para
Execucao de Investigacao Detalhada e Elaboracao de Plano de Intervencao
em Postos de Combustiveis.
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Referéncias Normativas
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e ABNT NBR 15515-3:2013 — Passivo Ambiental em solo e agua subterranea
— Parte 3: Investigacao Detalhada;

e ABNT NBR 16209:2013 — Avaliacao de risco a saude humana para fins de
gerenciamento de areas contaminadas;

e ABNT NBR 16210:2013 — Modelo conceitual no gerenciamento de areas
contaminadas;
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Objetivos da Avaliacao de Risco a Saude Humana
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 Protecao a saude humana;

* Estabelecimento de metas de intervencao;

 Determinacao da necessidade de remediacao ambiental;
 Determinacao dos beneficios associados ao processo de remediacao;

 Determinacao da viabilidade técnica e econdmica do processo de
remediacao e intervencao;

* Priorizacao de alocacao de recursos;
 Gerenciamento Ambiental Integrado;

e Priorizacao de areas contaminadas.
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Fluxograma da Avaliacao de Risco.
ConAm — Consultoria Ambiental Ltda. Fonte: CETESB (2001)
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Avaliacao de Risco a Saude Humana

Risco — situacao que compreende a risco a saude e o risco ecologico;

Risco a saude — probabilidade de ocorréncia de um efeito adverso a saude

— risco de cancer caso um determinado receptor exposto a contaminantes
presentes em uma area contaminada (sejam carcinogénicos);

— risco ndo carcinogénico ou possibilidade de ocorréncia de outros efeitos
adversos a saude decorrentes da exposicao a substancias nao carcinogénicas;

Avaliacdo de risco — determina-se qualitativa e/ou quantitativamente as
chances de ocorréncia de efeitos adversos a saude, decorrentes da
exposicao humana a areas contaminadas por substancias perigosas;

Avaliacao da exposi¢ao — determinacao ou estimativa da magnitude,
frequéncia, duracao e caminho da exposicao.
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i seaenl Termos e Definicdes (ABNT 16209:2013)

* Viadeingresso — maneira pela qual substancia(s) quimica(s) de interesse
SQl(s) entra(m) em contato com um organismo:

— Ingestao;
— Inalagdo (ambiente aberto e/ou fechado);

— Contato Dermal.

* Redu¢ao do risco — reducao ou eliminacao do nivel de risco em relacao a
saude humana ou ao meio ambiente, por meio de acoes de:

— Remediagao provisorias;
— AcOes de remediacao;
— Controles institucionais; e/ou

— Controles de engenharia.
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PERIGO x EXPOSICAO o= RISCO
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Contaminantes Receptores

Vias de Exposicao
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Modelo Conceitual de Exposicao
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« E uma sintese das informac&es relativas a uma area em estudo, onde se
pode visualizar, por meio de texto explicativo e ilustracao:

— Localizagdao da contaminacao;

— O transporte e distribuicao das SQI até o ponto de exposicao (PDE);

— Receptores Existentes.

* Afigura a seguir apresenta um exemplo de um MCE desenvolvido (ABNT
16209:2013), considerando:

— Area de fonte primaria; fontes secundarias;
— Caminhos de exposicao;
— Receptores e ponto de exposicao (PDE);

— Vias de ingresso.
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@ Ingestao e contato pela recreacao
e consumo de peixe.

Figura 3 — Modelo conceitual de exposicao
Fonte: ABNT NBR 16209:2003.
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Metodologias de Gerenciamento de Areas Contaminadas
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o bl Caracterizacao do Risco

* Nesta etapa a quantificacao do risco a saude humana deve ser realizada:

— Individualmente para cada SQIl considerando seu efeito carcinogénico e nao
carcinogénico;

— Para cada caminho de Exposicao ldentificado no Modelo Conceitual.

* Ap0s, deve-se proceder ao somatorio dos riscos associados a exposicao
simultanea a todas as SQIl e caminhos de exposicao.

— Nivel Toleravel de Risco a Saude Humana para substancias carcinogénicas:
probabilidade de ocorréncia de 1 caso adicional de cancer em uma populacao
de 100.000 individuos, ou seja, 10> (CONAMA 420/09);

— USEPA =10;
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Efeitos Carcinogénicos vs Nao Carcinogénicos

 C(Cancer:

— Um efeito que causa o desenvolvimento de cancer;

— Non-threshold — qualquer dose da substancia significa um risco a saude.
* Risco Carcinogénico:

— probabilidade de ocorréncia adicional de cancer, em funcao de um evento de
exposicao associado a uma contaminacao ambiental, considerando a SQl e o
caminho de exposicao avaliado (ABNT 16209, 2013).

* Exemplo de compostos carcinogénicos:

— Benzeno; - Dioxina;
— Benzo(a)pireno; - Arsénio;
— Cloreto de Vinila, - Tetracloreto de Carbono.
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Efeitos carcinogénicos vs Nao Carcinogénicos

* Nao carcinogénico:

— Um efeito que altera o desenvolvimento, tamanho ou o funcionamento de
todo o organismo ou de um orgao especifico, porém nao leva ao
desenvolvimento de cancer;

— Efeito Threshold (limiar) — pode ocorrer uma certa exposicao antes do efeito
ocorrer. Ou também, valor a partir do qual pode ocorrer efeito indesejavel.

— E expresso como indice de Perigo (Hazard Index — HI) o qual quando excede
uma unidade (1.0) configura um potencial de ocorrer um efeito adverso a
saude.

* Risco nao carcinogénico:

— Quociente que expressa a potencial ocorréncia de efeitos adversos a saude
ndo carcinogénicos, considerando a SQl e o caminho de exposicao (ABNT
16209, 2013).
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Gerenciamento do Risco

Hisco aceitavel Risco a salde Perigo

RISCO ecologico

Medidas de Intervencéao

Remediacao

Controle
Institucional

Maonitoramento para
encerramento Contencdo Tratamento

Controle de
Engenhana

Monitoramento da eficiéncia

Reabilitac&o para uso declarado

AcOes a serem adotadas no Gerenciamento do Risco (Cetesb, 2007)
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Avaliacao de Risco a Saude Humana

Quando ocorrer situacao de perigo*, as medidas ou agcdes emergenciais
deverao ser executadas durante qualquer uma das etapas do
gerenciamento:

*Perigo — situacdo em que esteja ameacada a vida de individuos /
populacdes ou a seguranca do patrimdnio publico ou privado,
compreendendo, dentre outras, a possibilidade de ocorrer as seguintes
situacoes:

Incéndios, explosoes...;
Episddios de exposicao aguda a agentes toxicos, reativos ou corrosivos;

Migracao de gases para ambientes confinados e semi-confinados, cujas
concentragdes possam causar explosao;

Comprometimento de estruturas em geral;

Contaminacao de aguas superficiais ou subterraneas utilizadas para
abastecimento publico ou dessedentacao de animais;

Contaminacao de alimentos.
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 Quando ocorrer situacao de perigo, as medidas ou agdoes emergenciais
deverao ser executadas durante qualquer uma das etapas do
gerenciamento:

— Isolamento da area (proibicdo de acesso a area);

— Ventilacdo / exaustdo de espacos confinados;

— Monitoramento do indice de explosividade;

— Monitoramento ambiental;

— Remocao de materiais (produtos, residuos, etc);

— Fechamento / interdicdo de pocos de abastecimento;
— Interdicao de edificacdes;

— Proibicao de escavacgoes;

— Proibicao de consumo de alimentos;

— Contencao do avanco das plumas de contaminacao.
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Planilhas de Avaliagdo de Risco a Saide Humana em Areas Contaminadas
* Disponivel em:

http://areascontaminadas.cetesb.sp.gov.br/planilhas-para-avaliacao/

e Atualizacao em Maio de 2013.

* Estao divididas em 4 arquivos:
— Residentes em Areas Urbanas;
— Residentes em Areas Rurais;
— Trabalhadores Comerciais / Industriais;

— Trabalhadores em Obras Civis;
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Tabela 1 — Caracteristicas do Meio Fisico utilizadas na Avaliagao de Risco

M PLANILHA DE ENTRADA DE DADOS
CETESB
RESIDENCIAL URBANO 3
PARAMETROS DESCRIGAO UNIDADE | geferencia | vaLores [ VALORES E
CETESB ESPECIFICOS CALCULO @
Cendrios Associados a Intruséo de Vapores
Ab Area das Fundagdes cm? 200000,00 200000,00
Lb Pé Direito cm 250,00 250,00
Lerk Espessura das fundagoes/paredes de construgoes cm 10,00 10,00
Cenarios Associados a Inalacdo de Vapores a partir do Solo e Agua Subterranea
Lss Profundidade da Fonte no Solo Subsuperficial cm 100 70 70 S
dss Espessura do Solo Subsuperficial Impactado cm 345 345
Wss Largura do solo subsuperficial impactado cm 4500 4500
Lgw Profundidade do Nivel d'Agua cm 450 120 120,00 s
T Temperatura da Agua Subterranea K 298 298,00
Ww Largura da area fonte na dire¢do paralela ao fluxo da &gua subterranea cm 4500 4500
dgw Espessura da pluma dissolvida na &gua subterranea cm 200 200
oT Porosidade Total - 0,460 0,460
ps Densidade do Solo g/cm3 1,300 1,300
foc Fragdo de Carbono Orgénico no Solo g-C/g-solo 0,003 0,0030
Cenarios Associados a Lixiviacdo do Solo Subsuperficial para Agua Subterranea
SIR |Taxa de infiltragéo no Solo | cm/ano | 66,10 | 66,10
Cenarios Associados ao Contato Direto com Solo superficial
Ls Espessura do Solo Superficial Impactado cm 100 100
A Area de Emisséo de Vapores cm? 20250000 20250000
Ws Largura do solo superficial impactado cm 4500 4500
Cenarios Associados ao Transporte de Contaminante em Meio Saturado
Sd Espessura da Fonte na Agua Subterranea cm 200 200
Sw Largura da Fonte cm 4500 4500
i Gradiente Hidraulico - 0,050 0,0500
K Condutividade Hidraulica cm/dia 11,23 11,23
X Distancia entre a area fonte na dgua subterranea e o Ponto de Exposicédo cm 4500 4500
Oef Porosidade Efetiva cm3/cm3 0,120 0,1200
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Tabela 2 — Concentragoes utilizadas no calculo da andlise de risco — solo superficial

Solo Superficial
A Ponto de Maior | Concentragcao
Parametro ~

Concentracéo (mg/kg)
Aroclor 1254 S-06 6,09E-01
[Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) S-06 1,20E-03
|Hexach|orobiphenyl, 2,3,3',4,4'5- (PCB 156) S-06 2,80E-03
|Hexach|orobiphenyl, 2,3,3,4,4'5- (PCB 157) S-06 0,00E+00
|Hexach|orobiphenyl, 2,34,4'5,5- (PCB 167) S-06 2,70E-03
|Hexach|orobiphenyl, 3,3,4,4',55'- (PCB 169) S-06 2,01E-02
|Pentach|orobipheny|, 2,3,3',4,4'- (PCB 105) S-06 2,36E-02
|Pentach|orobipheny|, 2,3,4,4'5- (PCB 114) S-06 0,00E+00
|Pentach|orobiphenyl, 2,3',4,4'5- (PCB 118)* S-06 4,30E-03
|Pentach|orobiphenyl, 2',3,4,4'5- (PCB 123) S-06 0,00E+00
|Pentach|orobipheny|, 3,3,4,4'5- (PCB 126) S-06 3,00E-04
|Po|ych|orinated Biphenyls (high risk) S-06 8,33E-01
|Po|ych|orinated Biphenyls (low risk) S-06 8,33E-01
|Po|ych|orinated Biphenyls (lowest risk) S-06 8,33E-01
Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) S-01 2,70E-03
Aroclor 1260 S-01 3,70E-02
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Tabela 3 — Concentragoes utilizadas no calculo da andlise de risco — solo superficial

CONCENTRAGCOES DAS SQls

!-l- _ CCONCENTRAGAO NO PONTO DE EXPOSIGAO
-IJ CONCENTRAGAO NA FONTE NA FONTE DE CONTAMINAGAO FORA DA FONTE DE CONTAMINAGAO
-,- - —
DISTANCIA DA 8 oo
FONTE AO 2 =4 A A
CETESEB PONTO DE soLo g 8 o 3 AR g g AR AGUA SUBTERRANEA
A 2
CONTAMINANTE EXPOSICAO a s e <g
Acun z3 w2 S 22
A <2 94 < N Ea . AGUA SUPERFICI
SUBTERRANES ] a g x A PARTIR DO SOLO SUBSUPERFICIAL A PARTIR DA AGUA SUBTERRANEA 2] A PARTIR DA AGUA SUBTERRANEA
pre z g g 5 8 A PARTIR DA A PARTIRDO
SUPERFICIAL SUBSUPERFICIAL = sa z 2 % LIXIVIAGAO DO TRANSPORTE
CAS No. £ AVBBIES | AVBIBTES s ANBEVTES 32 |wmmvessmnos| AvmETE SATURADD
(centimetros) ABERTOS FECHADOS FECHADOS <z FECHADOS
(mg/kg) (mgrkg) (mg/L) ©) 0 Q) (mg/m’) (mg/m’) (mg/m°) (mg/m®) (mg/L) (mg/m®) (mg/m’) (mg/L) (mg/L) (mg/L)
1 11097-69-1 Aroclor 1254 4500,00 6,09E-01 6,09E-01 3,26E-01 3,26E-01 1,59E-07 1,33E-06 0,00E+00 0,00E+00 1,37E-03 0,00E+00 0,00E+00 4,45E-04 0,00E+00 0,00E+00
2 39635-31-9 chlorobipheny, 2,3,3',4, 4500,00 1,20E-03 1,20E-03 3,26E-01 3,26E-01 5,05E-11 4,22E-10 0,00E+00 0,00E+00 1,01E-06 0,00E+00 0,00E+00 3,27E-07 0,00E+00 0,00E+00
| 3| 38380-08-4 4500,00 2,80E-03 2,80E-03 3,26E-01 3,26E-01 2,12E-10 1,78E-09 0,00E+00 0,00E+00 3,84E-06 0,00E+00 0,00E+00 1,25E-06 0,00E+00 0,00E+00
|4 | 69782-90-7 4500,00 0,00E+00 0,00E+00 3,26E-01 3,26E-01 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00
5 52663-72-6 4500,00 2,70E-03 2,70E-03 3,26E-01 3,26E-01 2,36E-10 1,98E-09 0,00E+00 0,00E+00 3,78E-06 0,00E+00 0,00E+00 1,23E-06 0,00E+00 0,00E+00
6 32774-16-6 4500,00 2,01E-02 2,01E-02 3,26E-01 3,26E-01 1,76E-09 1,47E-08 0,00E+00 0,00E+00 2,81E-05 0,00E+00 0,00E+00 9,16E-06 0,00E+00 0,00E+00
7 32598-14-4 4500,00 2,36E-02 2,36E-02 3,26E-01 3,26E-01 6,18E-09 5,17E-08 0,00E+00 0,00E+00 5,30E-05 0,00E+00 0,00E+00 1,72E-05 0,00E+00 0,00E+00
8 74472-37-0 4500,00 0,00E+00 0,00E+00 3,26E-01 3,26E-01 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00
9 31508-00-6 4500,00 4,30E-03 4,30E-03 3,26E-01 3,26E-01 1,17E-09 9,78E-09 0,00E+00 0,00E+00 9,85E-06 0,00E+00 0,00E+00 3,21E-06 0,00E+00 0,00E+00
|10| 65510-44-3 4500,00 0,00E+00 0,00E+00 3,26E-01 3,26E-01 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00
11 57465-28-8 achlorobiphenyl, 3,3'4,4', 4500,00 3,00E-04 3,00E-04 3,26E-01 3,26E-01 5,39E-11 4,51E-10 0,00E+00 0,00E+00 6,87E-07 0,00E+00 0,00E+00 2,24E-07 0,00E+00 0,00E+00
12| 1336-36-3-B |Polychlorinated Biphenyis (high risk) 4500,00 8,33E-01 8,33E-01 3,26E-01 3,26E-01 2,64E-07 2,21E-06 0,00E+00 0,00E+00 3,12E-03 0,00E+00 0,00E+00 1,02E-03 0,00E+00 0,00E+00
13| 1336-36-3-C Polychlorinated Biphenyis (low risk) 4500,00 8,33E-01 8,33E-01 3,26E-01 3,26E-01 2,64E-07 2,21E-06 0,00E+00 0,00E+00 3,12E-03 0,00E+00 0,00E+00 1,02E-03 0,00E+00 0,00E+00
14| 1336-36-3-A Polychlorinated Biphenyls (lowest risi 4500,00 8,33E-01 8,33E-01 3,26E-01 3,26E-01 2,64E-07 2,21E-06 0,00E+00 0,00E+00 3,12E-03 0,00E+00 0,00E+00 1,02E-03 0,00E+00 0,00E+00
15 70362-50-4 __[etrachlorobiphenyl, 3,4,4',5- (PCB 8 4500,00 2,70E-03 2,70E-03 3,26E-01 3,26E-01 1,00E-09 8,39E-09 0,00E+00 0,00E+00 1,01E-05 0,00E+00 0,00E+00 3,30E-06 0,00E+00 0,00E+00
16| 11096-82-5 Aroclor 1260 4500,00 3,70E-02 3,70E-02 3,26E-01 3,26E-01 3,78E-09 3,16E-08 0,00E+00 0,00E+00 3,10E-05 0,00E+00 0,00E+00 1,01E-05 0,00E+00 0,00E+00
17 4500,00 3,26E-01 3,26E-01 NA NA NA NA NA NA NA NA 0,00E+00 0,00E+00

Observacao: para efeito de demonstracao, considerou-se que a concentracao no solo

subsuperficial, a partir de 1,50m, € a mesma do solo superficial (até 1,50 m).
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Avaliacao de Risco a Saude Humana
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consultoria ambienta! Rece pto res

Receptores on site (dentro da drea de estudo):
» Residenciais: moradores na area de estudo (adulto e crianca) — hipotético;

» Trabalhadores efetivos (Comercial e Industrial): trabalhadores tipicos que
trabalham atualmente na area — cenario real;

» Trabalhadores de obras civis: eventuais funcionarios que trabalharao
temporariamente dentro da area avaliada — cenario real.

Receptores off site (fora da area de estudo):

» Residenciais: moradores da comunidade vizinha a drea de estudo (adultos e
criancas);

» Trabalhadores efetivos (Comercial e Industrial): trabalhadores comerciais da
comunidade vizinha a area de estudo.
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Avaliacao de Risco a Saude Humana
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consultorio ambienta Vlas de ExpOS|gaO

* Receptores on site (dentro da area de estudo):

» Inalacdo de vapores e de particulas a partir do solo superficial;
» Contato dérmico com o solo;

» Ingestdo de solo;
>

Inalagdao de vapores em ambientes abertos e fechados a partir do solo
superficial;

Y

Ingestao de vegetais;

Y

Inalacdo de vapores em ambientes abertos e fechados a partir do solo
subsuperficial (cenario hipotético);

Receptores off site (fora da area de estudo):

» Ingestdo de dgua subterranea a partir da lixiviacdo do solo a partir do solo
subsuperficial (cenario hipotético);
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Avaliacao de Risco a Saude Humana
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consultorio ambienta H HP— M A A
Modelo Conceitual de Exposicdao — Residencial Urbano (criancas e adultos)
MODELO CONCEITUAL DE EXPO SIQﬂD
v RESIDENCIAL URBANO
CETESB MEIO CRIANCA ADULTO
. VIAS DE INGRESSO
FISICO
RECEFTORMA |RECEFTORFORA DA| RECEFTORMA  |RECEPTOR FORA DA
FONTE FONTE FONTE FONTE
- VAFORES [ =l
IN
Z e PARTICULAS = [+
]
g | comaronireTo CONTATD DERMICO 2 =
coLo @ INGESTAD =2 NAD APLICAVEL | NAD APLICAVEL
3 INGESTAO DE VEGETAS = =
i
O Z AMEIENTES 2BERTCE | &
w = INMLACED
E B AEENTES ECHADOS |2 =
ﬁ é INGESTAD DE AGUASUBTERRANEAAPARTIR DA LIXMACAD [+ [+ = =
L < AMEIENTES ABERTCE | = = =
a &y INSLACED
g E AMBENTES ECHADCS | [+ [ e
o
% E CONTATODERMCT  |& e o =
= ) 2| usoRRESTRMTO CONTATO DIRETO
= Agua | INGESTAD = = = =
g g INELACHAD O O
% RECREACED INGESTAD NAD APUICAVEL |0 NAD APLICAVEL (O
é CONTATO DERMICO O O
INGESTAD . . O . . O
SEDIMENTO - NAD APLICAVEL NAD APLICAVEL
COMTATODERMICO O O
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Avaliacao de Risco a Saude Humana

AN
T— Modelo Conceitual de Exposi¢ao — Trabalhador Comercial e Industrial

MODELO CONCEITUAL DE EJ{PDSIQﬁ O
TRABALHADOR
v COMERCIAL E
S=4 INDUSTRIAL
CETESE MEIO ADULTO
. VIAS DE INGRESSO
FISICO
RECEFTORNA  |RECEPTOR FORA DA
FONTE FONTE
EPORES [+
INALACAD
z FARTICULAS
[
Ec: GONTATO DIRETO CONTATO DERMIGD NAD APLICAVEL
a INGESTAD [+
S0OLO
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]
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w 2 INaLACAD
E E AMBIENTES FECHADCS i
g
m g INGESTAD DE AGUA SUBT ERRANEA APARTIR DA LKMACAD [ (¥
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a 4 INSLACED
g i AMBIENTES FECHADOS ol
>
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= . S | usoRResTRTO CONTATO DIRETO
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g Ed INALACKD |
(5]
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§ CONTATO DERMICO (|
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Avaliacao de Risco a Saude Humana
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et Modelo Conceitual de Exposicao — Trabalhador de Obras Civis

MODELO CONCEITUAL DE EXPO SIC}JE\ o
TRABALHADOR EM
— - OBRAS CIVIS E DE
¥ MEIO ESCAVAGAO
CETESB : VIAS DE INGRES SO ADULTO
FISICO
RECEPTOR NA  |RECEPTOR FORA D&
FONTE FONTE
EFORES
IMALACED
2 FARTICULAS [l
(5]
& | CONTATODIRETO CONTATODERMCO = NAD APLICAVE L
& INGESTAD
S0LO - -
(o] INGESTAD DE VEGETAIS NAD APLICAVEL
uf
O g AMEIENTES ABERTOS
o g INALAGED
E i EMEIENTES FECHADOS  |[¥] NAO APLICAVE L
il
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L < AMBIENTES ABERTCE
o w INALAGED
w Z AMBIENTES FECHADDS | B . .
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I = CONTATO DERMICO
< = | uscRRESTRMTO CONTATC DIRETO
= icus | @ INGESTAD
=T
O =z INALACAD
L&)
e RECREAGAD INGESTAD NAD APLICAVEL | NAD APLICAVE L
o
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INGESTAD . i . .
SEDIMENTO NAD APLICAVEL | NAD APLICAMVEL
CONTATO DERMICO
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Avaliacao de Risco a Saude Humana

ONAM
T Resumo dos Cenarios de Exposicao adotados
Cenario Receptores Vias de Exposicao
1 Residenciais - Inalagao de vapores e particulas a partir do solo
(Adulto e Crianga) superficial;
Receptores - Contato dérmico e ingestdo de solo e ingestao de
o comerciais efetivos | yegetais a partir do solo superficial;

(comercial e . _
- Inalagao de vapores em ambientes abertos e

industrial)
Trabalhadores | fechados;
temporarios de |- |ngestdo da dgua subterranea lixiviada a partir da

obras civisnaarea |, . . . i
lixiviacao do solo subsuperficial;

de estudo
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ANz Avaliacao de Risco a Saude Humana
ssiwsian Resultados Cendrio 1: Residencial Urbano — Crianga — Solo Superficial — on site

RISCO CARCINOGENICO E NAO CARCINOGENICO PARA SOLO SUPERFICIAL E SUBSUPERFICIAL 5 é
£ Y
w wo
RESIDENCIAL URBANO CRIANCA 3o 87{5
2 £
< & <Z
£3 i3
RECEPTOR FORA i S
-i!- o RECEPTOR NA FONTE DE CONTAMINAGAO DA FONTE DE as 38
e E
CONTAMINANTE o CONTAMINAGAO &3 §a
CETESB & £ g8
>w >z
SUPERFICIAL SUBSUPERFICIAL SUBSUPERFICIAL E2 = e
30 4 <
- F. =R 2040
CONTATO DIRETO INGESTAO DE VEGETAIS INALAGAO N N s < s <
\’\GESTAAO DEAGUA |NGSTAAO DEAGUA 8 z a %
i x x SUBTERRANEA A PARTIR| SUBTERRANEA A PARTIR
INALAGAO INGESTAO DE INGESTAO DE x " Q Qu
CAS NO. CONTATO DERMICO INGESTAO COMPOSTOS COMPOSTOS AMBIENTES ABERTOS AMBIENTES FECHADOS BRELEATREED! O] DA LIXIVIAGAG DO SOZB 8 %
VAPORES PARTICULAS METALICOS ORGANICOS x x
C 5,42E-08 3.14E-13 8,69E-07 1,30E-06 ND ND 1,06E-08 TA1E-07 1.46E-05 4.74E-06 1.69E-05 4.74E-06
1| 11097-69-1 Aroclor 1254 : : : d : : : : : :
09769 roclor 125 NC ND ND 2,61E-01 3,89E-01 ND ND ND ND 4,37E+00 l 1,42E+00 h 5,02E+00 l 1,42E+00 h
C 8.27E-11 119E-15 3,34E-09 4,99E-09 ND ND 6.46E-12 859E-11 2.09E-08 6,80E-09 2.94E-08 6,80E-09
2| 39635319 pptachiorobiphenyl 23,344,558~ (PCB 18— 6.94E-07 100E-11 311E-04 4,65E-04 ND ND 542E-08 721E-07 1,95E-03 6,34E-04 272E-03 6,34E-04
- . C 259E-10 2,78E-15 7,79E-09 1,16E-08 ND ND 2.72E-11 361E-10 7,98E-08 2,60E-08 9,98E-08 2,60E-08
8| 36380-08-4 Hexachiorobipheny, 2.3,3.4.4'5- (PCB 156 NC 217E-06 233E-11 7,26E-04 1,08E-03 ND ND 2,28E-07 3,03E-06 7.44E03 242E-03 9,25E-03 2.42E-03
} o C 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
4| 69782:90-7  [Hexachlorobipheny 2,334.4'5- (PCB 157) NC 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND. 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
- P C 2,68E-10 2,68E-15 7,51E-09 1,12E-08 ND ND 3.03E-11 4,02E-10 7,85E-08 2,56E-08 979E-08 2,56E-08
5| 52663726  Hexachiorobiphenyl 2.3.4.45.5- (PCB 167 = 2,25E-06 2,25E-11 7,00E-04 1,05E-03 ND ND 254E-07 3,38E-06 7,32E03 2,38E-03 9,07E-03 2,38E-03
- c 2,00E-06 2,00E-11 5,59E-05 8,35E-05 ND ND 2,25E07 3,00E-06 5,84E-04 1,90E-04 7,29E-04 90E-04
6| 32774166  Hexachiorobiphenyl 3,3.4.45.5- (PCB 169 1,68E-02 1,68E-07 5,21E+00 l 7,79E+00 I ND ND 1,80E-03 251E-02 5 45E+01 l 1,77E+01 l 6,75E+01 77E+0L
} C 4,06E-09 234E-14 6.57E-08 9,81E-08 ND ND 7.91E-10 1,05E-08 1.10E-06 358E-07 1.28E-06 3,58E-07
7| 382508144 |Pentachiorobipheny, 23,344 (PCB 105) NC 340E-05 197E-10 6,12E-03 914E-03 ND ND 6,64E-06 8,83E-05 103E-01 334E-02 1.18E-01 334E-02
! ) C 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
8| 74472:37:0 | Pentachiorobipheny, 2,3.44'5- (PCB 114) NC 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND. 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
) . C 7,53E-10 4,27E-15 1,20E-08 1,79E-08 ND ND 1,50E-10 1,99E-09 2,05E-07 6,66E-08 237E-07 6,66E-08
9| 381508-00-6 |Pentachiorobipheny, 234,45 (PCB 118) NC 6,32E-06 358E-11 1,12E-03 167E-03 ND ND. 1,26E-06 1,67E-05 191E-02 6,21E-03 2,19E-02 6,21E-03
) T 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
1 10-44-3  |Pentachiorobiphenyl, 2/,3,4.4'5- (PCB 12 : . : : 4 : : : :
0| 65510-44-3 |Pentachiorobiphenyl 2'3,4.4'5- (PCB 123)—— 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
C 1,48E-07 103E-12 2,78E-06 4,16E-06 ND ND 238E-08 317E-07 4,76E-05 1,55E-05 5 50E-05 1,55E-05
11| 57465288 |Pentachiorobipheny, 3.3'4.4.5- (PCB 126) NC 1,16E-03 8,13E-09 257E-01 3,84E-01 ND ND 1,88E-04 250E-03 4,39E+00 1,43E+00 5 04E+00 1,43E+00
] - ) C 8,16E-08 4,29E-13 1,19E-06 1,78E-06 ND ND 1,75E-08 233E-07 3.33E-05 1,08E-05 3,66E-05 1,08E-05
12 1336-36-3-B Polychlorinated Biphenyls (high risk) NC ND ND ND ND ND ND ND ND ND ND ND ND
- ) C 1.43E-08 753E-14 2.38E-07 355E-07 ND ND 3.07E-09 2,08E-08 6.66E-06 2.17E-06 731E-06 2.17E-06
13| 1336-36-3-C Polychlorinated Biphenyls (low risk) NG ND ND ND ND ND ND ND ND ND ND ND ND
- ) c 2,86E-09 151E-14 4,16E-08 6,21E-08 ND ND 6,14E-10 8,17E-09 1,16E-06 3,79E-07 1.28E-06 3,79E-07
14| 1336-36-3-A Polychlorinated Biphenyls (lowest risk) NG ND ND ND ND ND ND ND ND ND ND ND ND
. c 5,53E-09 2,68E-14 751E-08 112607 ND ND 1,28E-09 1,71E-08 2.10E-06 6,85E-07 231E-06 6,85E-07
15| 70862504 | Tetrachlorobipheny 3.4.4'5- (PCB 81) NC 4,64E-05 2,25E-10 7,00E-03 1,05E-02 ND ND 1,08E-05 1,43E-04 1.96E-01 6,38E-02 214E-01 6,38E-02
C 2,06E-09 1,90E-14 5,28E-08 7,88E-08 ND ND 251E-10 3.33E-09 3.30E-07 1,08E-07 4,67E-07 1,08E-07
16| 11096-625 Aroclor 1260 NC ND ND ND ND ND ND ND ND ND ND ND ND
» c ND ND ND ND ND ND ND ND ND ND ND ND
NC ND ND ND ND ND ND ND ND ND ND ND ND
RISCO CUMULATNO | 'SUBSTANGAS CARCINOGENICAS [ 231E06 [ [ 21911 | [ 613E-05 9,15E-05 000E+00 | | 000E+00 | | 283607 | [ 377E06 | |  6.92E-04 2,25E-04
POR CENARIO | SUBSTANCIAS NAO CARCINOGENICAS | 1soe02 [ [ 1707 | | 575E+00 8,58E+00 000E+00 | | 000E+00 | | 210808 | | 27902 | |  6,36E+0L 2,07E+01
Risco Maximo Aceitavel para Substancias Carcinogénicas 1,00E-05
Quociente de Perigo Maximo Aceitavel para Substancias ndo Carcinogénicas 1
NA Nao Avaliado
ND Né&o Disponivel
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\Y Avaliacao de Risco a Saude Humana
swiniid Rasyltados Cendrio 1: Residencial Urbano — Adulto — Solo Superficial — on site

RISCO CARCINOGENICO E NAO CARCINOGENICO PARA SOLO SUPERFICIAL E SUBSUPERFICIAL 5 5
H H
w w o
RESIDENCIAL URBANO ADULTO 2o 2%
o (z(’ o %
g g3
< Z <<
!i- RECEPTOR FORA B i
-nu- ° RECEPTOR NA FONTE DE CONTAMINAGAO DA FONTE DE g 58
o E
CONTAMINANTE r CONTAMINAGAO g8 §a
CETESEB ] o8 o g
SUPERFICIAL SUBSUPERFICIAL SUBSUPERFICIAL EC = 2
3¢ 3
'CONTATO DIRETO INGESTAO DE VEGETAIS INALAGAO _ - _ N =< s«
\I\KEST’AODEAGUA \NGSTAODEAGUA 8 z 8 g
INALAGAO INGESTAO DE INGESTAO DE s‘ffiﬁgi’;’;’;ﬁg ;fffﬁmgf&’;zﬁg o o
CAS NO. CONTATO DERMICO INGESTAO COMPOSTOS COMPOSTOS AMBIENTES ABERTOS AMBIENTES FECHADOS 3 %
VAPORES PARTICULAS METALICOS 'ORGANICOS I3 3
1| 11007601 Aroclor 125 C 4.47E-08 258E-13 7,06E-07 6,95E-07 ND ND 1,74E-08 231E-07 3,12E-05 102605 | [_3.29E-05 102605 [l
NC ND ND 424E-02 417E-02 ND ND ND ND 1,87E+00 6,09E-01 1.96E+00 6,09E-01
) c 6.81E-11 9.83E-16 2,71E-09 2,67E-09 ND ND 106E-11 141E-10 4,48E-08 1,46E-08 5,04E-08 1,46E-08
2| 39635316 pptachiorobipheny, 23,3.4.4'5,5- (PCB 18— = 1,14E-07 165E-12 5,06E-05 498E-05 ND ND 1,79E-08 237E:07 8.35E-04 272E-04 9,35E-04 2.72E-:04
- - ( c 2,136-10 2,20E-15 6,33E-09 6.23E-09 ND ND 2,48E-11 5.93E-10 1.71E-07 5,56E-08 1.84E-07 5,56E-08
3| 38380-084 Hexachiorobiphenyl 23,3445 (PCB 1 NC 3,58E-07 385E-12 1,18E-04 1,16E-04 ND ND 7,51E-08 9,95E-07 3,19E-03 1.04E-03 342E-03 1,04E-03
- o c 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
4| 69762907  Hexachiorobiphenyl, 23,3445~ (PCB 187— 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
- o c 221E-10 2,21E-15 6,11E-09 6,01E-09 ND ND 4,99E-11 6,61E-10 1,68E-07 5,48E-08 181E-07 5,48E-08
5| 52663-726 [Hexachlorobiphenyl, 2.8'4.4'5,5- (PCB 167 371E-07 371E-12 114E-04 112E-04 ND ND 8.37E-08 111E-06 3.14E-03 102E-03 336E-03 102E-03
- c 1,65E-06 1,65E-11 4,55E-05 4,47E-05 ND ND 3.71E-:07 4,.92E-06 1,25E-03 4,08E-04 135603 2,08E-04
6| 82774166  Hexachiorobiphenyl 334455 (PCB 1 NC 2,76E-03 2.76E-08 8,48E-01 8,34E-01 ND ND 6,23E-04 8.26E-03 234E+01 7,60E+00 l 250E+01 l 7,60E+00 .
- c 3,34E-09 193E-14 5,34E-08 5,25E-08 ND ND 1,30E-09 1,736-08 2,36E-06 7,68E-07 2,49E-06 7,68E-07
7| 32598144 [Pentachiorobiphent, 2,33 44 (PCB 105)— 5,61E-06 324E-11 9,95E-04 9,80E-04 ND ND 2,19E-06 2,90E-05 4,40E-02 1.43E-02 4,60E-02 1,43E-02
) ) c 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
8| 74472:37:0 | Pentachiorobiphen, 2.3:4,4'5- (PCB 114) NC 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND. 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
} . c 6,21E-10 3,52E-15 9,72E-09 9,57E-09 ND ND 247E-10 3.27E-09 4,38E-07 1,43E-07 2.62E-07 1.43E-07
9| 31508006 |Pentachiorobiphent 2.8'4.4'5- (PCB 118)— 1,04E-06 591E-12 181E-04 1,78E-04 ND ND 4,14E-07 5,48E-06 8,17E-03 2,66E-03 8,54E-03 2,66E-03
U © 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
10| 65510443 |Pentachlorobiphenyl 2.34.4'5- (PCB 123) = 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND ND 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
- . G 1,22E-07 8.49E-13 2,26E-06 2.23E-06 ND ND 3,93E-08 5,20E-07 1,02E-04 3.32E-05 107E-04 3.32E-05
11| 57465-28-8 |Pentachlorobipheny, 3,8'4.4'5- (PCB 126)—— 1.92E-04 134E-09 2,18E-02 411E-02 ND ND 6,20E-05 821E-04 1,.88E+00 6,13E-01 L97E+00 6,13E-01
) } — € 6,73E-08 3,54E-13 9,66E-07 9,51E-07 ND ND 2,88E-08 3,82E-07 7,13E-05 2,32E-05 7,37E-05 2,32E-05
12 1336-36-3-B Polychlorinated Biphenyls (high risk) NC ND ND ND ND ND ND ND ND ND ND ND ND
) - ; G 1.18E-08 6,20E-14 1,93E-07 1.90E-07 ND ND 5,06E-09 6,70E-08 1.43E-05 4,64E-06 147E-05 2,64E-06
13| 1336-36-3-C Polychlorinated Biphenyls (low risk) NC ND ND ND ND ND ND ND ND ND ND ND ND
] - ) G 2.36E-09 124614 338E-08 3.33E-08 ND ND 1.01E-09 134E-08 2.50E-06 8.13E.07 2.58E-06 8.13E-07
14 1336-36-3-A Polychlorinated Biphenyls (lowest risk) NC ND ND ND ND ND ND ND ND ND ND ND ND
- G 4,56E-09 221614 6.11£-08 6.01E-08 ND ND 212609 2.80E-08 451E-06 1.47E-06 4,66E-06 147E-06
15| 70362504 | Tetrachiorobiphenyl, 3.4,4'5- (PCB 81 : : 2 ! : : . : : :
5| 7036250 erachioroblpheny, 3,44 S4ECERL) NC 7,65E-06 371E-11 1,14E-03 112E03 ND ND 3,55E-06 470E-05 8,40E-02 274E-02 8,64E-02 274E:02
c 1,70E-09 1,57E-14 4,29E-08 4,20E-08 ND ND 4,13E-10 5,47E-09 7,08E-07 2,30E-07 8,00E-07 2,30E-07
16| 11096825 Aroclor 1260 NC ND ND ND ND ND ND ND ND ND ND ND ND
30 e ND ND ND ND ND ND ND ND ND ND ND ND
NC ND ND ND ND ND ND ND ND ND ND ND ND
RISCO CUMULATNO | SUBSTANGIAS CARCNOGENCAS [ 10106 [ [ 18Ear | [ 498E05 4,90E-05 000E+00 | [ oooE+00 [ | 46707 [ [ 610E06 | |  1,48E-03 4,82E-04
POR CENARIO | SUBSTANCIAS NAO CARCNOGENICAS | 297e08 | | 290e08 | | 934E01 9,20E-01 000E+00 | | 000E+00 | | 691E04 | | 91608 | | 273E+0L 8,87E+00
Risco Maximo Aceitavel para Substancias Carcinogénicas 1,00E-05
Quociente de Perigo Maximo Aceitavel para Substancias ndo Carcinogénicas 1
NA Nao Avaliado
ND N&o Disponivel

ConAm — Consultoria Ambiental Ltda.
Rua Mourato Coelho 90 cj 24 — SP/SP - CEP 05417-000 - tel/fax 11-3085-6087 — contato@conam.eng.br
www.conam.eng.br



Avaliacao de Risco a Saude Humana

Resultados Cenario 2: Trabalhador Comercial e Industrial — Solo Superficial —on s

ONAM

consultoria ambiental

te

—

RISCO CARCINOGENICO E NAO CARCINOGENICO PARA SOLO SUPERFICIAL E SUBSUPERFICIAL E ?_5
& &
w nie)
TRABALHADOR COMERCIAL E INDUSTRIAL ADULTO [ 2%
!i- g £
< 4
< Z <<
.'-_ RECEPTOR FORA s ig
-H- ° RECEPTOR NA FONTE DE CONTAMINAGAO DA FONTE DE gz 58
= A Q @ w
CONTAMINANTE w CONTAMINAGAO z3 & u
CETESEB & Su Sw
>w >2Z
SUPERFICIAL SUBSUPERFICIAL SUBSUPERFICIAL E B E &
a0 4 <
. b ou 20
CONTATO DIRETO INGESTAO DE VEGETAIS INALACAO _ _ =< S«
\NGET"AO DEAGUA |NGESTfO DE AGUA 8 z 8 g
INALAGAO - I ——— SUBTERRANEA A PARTIR[ SUBTERRANEA A PARTIR o o
CAS NO 'CONTATO DERMICO INGESTAO COMPOSTOS COMPOSTOS AMBIENTES ABERTOS AMBIENTES FECHADOS DALRECAOREES O] DA LIXIVIAGAO DO oGy % 8
VAPORES PARTICULAS METALICOS ORGANICOS 4 x
1| 11097601 Arodlor 1254 c 1,35E-07 7.14E-13 3.30E-07 2,40E-07 NA NA 1,20E-08 572E-08 108605 Bl 124E-06 115605 Il 124E-06
NC ND ND 238E-02 1,73E-02 NA NA ND ND 7,76E-01 891E-02 817E-01 891E-02
) C 2.06E-10 271E-15 1,27E-09 9,22E-10 NA NA 7.35E-12 349E-11 154E-08 1,77E-09 1.79E-08 1,77E-:09
2| 89635316  pptachiorobipheny, 2,3,3,4.4'5,5- (PCB 1 NC 415E-07 5 47E-12 284E-05 2,06E-05 NA NA 1,48E-08 7,03E-08 3.46E-04 397E-05 3,95E-04 397E-05
- . C 6,46E-10 6,33E-15 2.96E-09 2,15E-09 NA NA 3.09E-11 1.47E-10 5.90E-08 6,78E-09 6.49E-08 6,78E-09
3| 36380-08-4 Hexachiorobipheny, 2.3,3'4.4'5- (PCB 156 NC 1,30E-06 128E-11 6,63E-05 4,82E-05 NA NA 6,22E-08 2,.96E-07 132E-03 152E-04 1,44E-03 152E-04
- C 0,00E+00 0,00E+00 0,00E+00 0,00E+00 NA NA 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
4 782-90-7  Hexachlorobiphenyl, 2,3,3.4,4'5- (PCB 157, A X X ! ! X X X \
6978290 lexachlorobipheny, 2.3.8'4.4'5- (PCB 15 NC 0,00E+00 0,00E+00 0,00E+00 0,00E+00 NA NA 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
) o C 6,69E-10 6,11E-15 2,86E-09 2,07E-09 NA NA 3,44E-11 1,64E-10 581E-08 6,67E-09 6,.39E-08 6.67E-09
5| 52668726  Hexachlorobiphenyl 2.3.4.45.5- (PCB 167 1,35E-06 123E-11 6,39E-05 — 4,64E-05 — NA NA 6.94E-08 330E-07 1,30E-03 149E-04 141E-03 1,49E-04
; C 4,98E-06 4,55E-11 213E-05 1,54E-05 NA NA 2,56E-07 1,226-06 4,32E-04 497E-05 4,75E-04 4,97E-05
6| 82774166 [Hexachlorobipheny, 3,8'4.4'5,5- (PCB 16 NC 1.00E-02 9,15E-08 4,76E-01 3,46E-01 NA NA 5,16E-04 2,45E-03 9,67E+00 l 111E+00 l 1.05E+01 l 111E+00 l
] . N C 1,01E-08 534E-14 250E-08 181E-08 NA NA 9.00E-10 4,28E-09 8,14E-07 9,35E-08 8.72E-07 9,35E-08
7| 82508-14-4 |Pentachiorobipheny, 23,344 (PCB 105) NC 2.04E-05 107E-10 5,58E-04 4,06E-04 NA NA 181E-06 8.61E-06 182E-02 2.09E-03 1.92E-02 2.09E-03
! C 0,00E+00 0,00E+00 0,00E+00 0,00E+00 NA NA 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
8| 74472370 |Pentachiorobiphenyl, 2,34.4'5- (PCB 114 : 2 : : : : : ! :
entachlorobipheny, 2.34.4'5- ( ) NC 0,00E+00 0,00E+00 0,00E+00 0,00E+00 NA NA 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
) . C 1,88E-09 9,72E-15 4,55E-09 3,30E-09 NA NA 1,70E-10 8,09E-10 151E-07 1,74E-08 1.62E-07 1,74E-08
9| 31508006 |Pentachiorobiphenyt 2.3'4.4'5- (PCB 118)—3 o 3,78E-06 196E-11 1,02E-04 7,39E-05 NA NA 343E-07 1,63E-06 3,39E-03 3,89E-04 357E-03 3,89E-04
o G 0,00E+00 0,00E+00 0,00E+00 0,00E+00 NA NA 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
10| 65510-443 |Pentachiorobiphenyl, 2'3,4.4'5- (PCB 123)/ 0,00E+00 0,00E+00 0,00E+00 0,00E+00 NA NA 0,00E+00 0,00E+00 0,00E+00 0,00E+00 ND 0,00E+00
] C 3,68E-07 234E-12 1,06E-06 7,69E-07 NA NA 2.71E08 1,29E-07 3,52E-05 4,04E-06 3.75E-05 4,04E-06
11| 57465288 |Pentachiorobipheny, 3.3'4,45- (PCB 126) NC 6.97E-04 4,44E-09 234E-02 1,70E-02 NA NA 514E-05 2,44E-04 7,80E-01 8.96E-02 8.21E-01 8.96E-02
] - ) C 2.04E-07 9,76E-13 4,52E-07 3,28E-07 NA NA 1,99E-08 9,46E-08 2.46E-05 2,83E-06 257E-05 2,83E-06
12 1336-36-3-B Polychlorinated Biphenyls (high risk) NC ND ND ND ND NA NA ND ND ND ND ND ND
) ) C 357E-08 171E-13 9,04E-08 6,57E-08 NA NA 3.49E-09 1,66E-08 4,92E-06 5,66E-07 5 14E-06 5,66E-07
13| 1336-36-3-C Polychlorinated Biphenyls (low risk) NG ND ND ND ND NA NA ND ND ND ND ND ND
- ) C 714E-09 343E-14 1,58E-08 115608 NA NA 6.99E-10 3,32E-09 8,62E-07 9,90E-08 9.00E-07 9,.90E-08
14| 1336-36-3-A Polychlorinated Biphenyls (lowest risk) NG ND ND ND ND NA NA ND ND ND ND ND ND
} c 1,38E-08 6.11E-14 2.86E-08 2,07E-08 NA NA 1,46E-09 6.94E-09 156E-06 1,79E-07 1.63E-06 1,79E-07
15| 70862504 | Tetrachlorobipheny, 3.4.4'5- (PCB 81) NC 2,78E-05 1.23E-10 6,39E-04 4,64E-04 NA NA 2.94E-06 1,40E-05 348E-02 4,00E-03 3,60E-02 4,00E-03
C 5,13E-09 434E-14 201E-08 1,46E-08 NA NA 2.85E-10 1,35E-09 244E07 2,81E-08 2,86E-07 2,81E-08
16| 11096-625 Aroclor 1260 NC ND ND ND ND NA NA ND ND ND ND ND ND
- E ND ND ND ND NA NA ND ND ND ND ND ND
NC ND ND ND ND NA NA ND ND ND ND ND ND
RISCO CUMULATNO | SUBSTANCIAS CARCINOGENICAS [ s7ee06 | [ 49E11 | [ 23305 | | 169605 | | 000E+00 | | O0O00E+00 | | 32307 | | 15306 | | 512604 | |  58E05 | |
POR CENARIO | SUBSTANCIAS NAO CARGINOGENICAS | 10se02 | | 96308 | | 524600 | | 38E01 | | ©000Et00 | | o000E+00 | | s573€04 | | 272603 | | a1sE+or | |  130ex00 | |
Risco Maximo Aceitavel para Substancias Carcinogénicas 1,00E-05
Quociente de Perigo Maximo Aceitavel para Substancias ndo Carcinogénicas 1
NA Nao Avaliado
IND N&o Disponivel

ConAm — Consultoria Ambiental Ltda.
Rua Mourato Coelho 90 cj 24 — SP/SP - CEP 05417-000 - tel/fax 11-3085-6087 — contato@conam.eng.br
www.conam.eng.br



Avaliacao de Risco a Saude Humana

ONAM . . . :
Ilb": Resultados Cenario 3: Trabalhador em Obra Civil — Solo Superficial — on site

RISCO CARCINOGENICO E NAO CARCINOGENICO PARA SOLO SUPERFICIAL E SUBSUPERFICIAL 3
=
¥ TRABALHADOR EM OBRAS CIVIS E DE ADULTO E
V ESCAVAGAO io
2z
=~
CETESB o ) RECEPTOR FORA i
= RECEPTOR NAFONTE DE CONTAMINAG AO DAFONTE DE o
CONTAMINANTE ra CONTAMINAG AO 58
w 3 g
> w
SUPERACKAL SUBSUPERFICIAL SUBSUPERACIA L E %
23
=
CONTATO ORETQ naLicho INGESTA D DEAGLR INGESTAO DEAGLA =
MALAGA O SUBTERRANER A PARTIR| SUBTERRAMER A PARTIR g
CAS No. CONTATO CERMICO MGESTAD AMBBIES ABET0S | AMBENTES FECApos | LXVAGAD DD SOLO| Ok LIVIAGAG 0 SOLO i
VAPORES PARTICULA S =
C 3.83E.08 571E-14 264E08 7 68E-08 9.63E-10 54909 8.62E-07 NA 101E06
1] Moer-Eed Aroclor 1254 NC ND ND 2 35E.02 591E-02 D ND 7.76E-01 NA B 6IE01
. o - C 5.83E-11 217E-16 1.02E10 295610 5.88E13 335612 1.24E-09 NA 169E-09
2| 335319 [eptachbrobipheny, 2334 455 (PCB8— ¢ 147E-06 547E12 284F 05 825E05 148E-08 844F 08 346E-04 NA 4 58E 04
. C 1.83E.10 5.07E16 2.37E10 5.89E10 24TEA2 141E11 4.72E09 NA % 85E09
3| 38380084 Hexachbrobiphemy.23.544'5- (PCB 156 NC 4.60E-06 128511 6.63E-05 193604 6.22E-08 355607 132603 NA 158E03
o C 0.00E+00 0.00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0.00E+00 NA ND
4| 69782907 Hesachlorobipheny 2,3.% 4 4.5~ (PCB ST = 0.00E+00 0.00E+00 0.00E+00 0 00E+00 0.00E+00 0 00E+00 0.00E+00 NA ND
. . C 1.89E10 4.88E-16 2 28E10 6.64E10 2 76E12 157611 455E-09 NA 5 75609
5| 52683726 Hewachlorobiphenyl 2,3.4.4'5.5- (PCB 16T o 4.77E.06 123E 11 6.39E 05 1.86E04 6.94F 08 3.96E.07 130E.03 NA 16503
. . C 1 41E06 3 64E12 1.70E.06 4.94E06 2 05E-08 1.17E07 346E-05 NA 4 28E05
§| 327741866 Hexachborobiphenyl 3.3.44°55 (PCB 16— - 3 E5E.02 9 16E.08 476E01 138E+00 BB 5.16E-04 294E.03 9 67E200 I NA 116E+01 l
. W, C 2 86E-09 427E15 2 00E-09 5 B0E-09 7 20E11 411E10 6 51E-08 NA 7 63E08
7| 32898144 |Pentachlorobiphemy. 2.3 3 4.4~ (PCB 105)— = 7.20E.05 107E10 558E.04 162603 1.81E-06 1.03E-05 1.82E.02 NA 2 05E02
. . C 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00F+00 NA ND
8| TAT2310 | Periachiorobiphem, 234.4'5- (PCB 14 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 NA ND
. in C 5 31E-10 7.78E-16 364E-10 1.06E-09 1.36E-11 LI7E11 121E-08 NA 142608
9| 31508006 |Pentachiorobipheny,2.3'44'5-(PCB 118)— 1.34E.05 196E11 1.02E04 2 96E-04 343E07 1.96E.06 3.39E-03 NA 3 50E03
. T C 0.00E +00 0.00E+00 0.00E +00 0 00E+00 0.00E+00 0 00E+00 0.00E+00 NA ND
10] 65510443 |Pentachiorobiphemd, 2,344 5-(PCB123) —— 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 NA ND
. x C 1.04E07 187E13 8.46E08 2.46E.07 217E.09 1.24E 08 282F 06 NA 326E06 | |
1] 57465288 |Pentachlorobiphem, 3.3'A 45 (PCB126) — - 2 ABE03 444F 09 2 34E.02 5BIE02 5 14E-05 293E-04 7.80E-01 NA 8 7AE01
. . .. C 5 76E.08 781E-14 361E.08 1.05E-07 1.59E.09 9.09E.09 1.97E-06 NA 218E06 | |
12| 1336-36-3-B Polychlorinated Biphenyls (high risk) NG ND ND D ND "D ND ND NA ND
. . . C 1.01E-08 137E-14 723E.09 210E-08 2.80E-10 159509 3.94E-07 NA 434E07 ||
13| 1336-36-3-C Polychiorinated Biphemys (lowri sk) NC ND ND D ND D ND ND A ND
. . C 2.02E.09 2.74E15 127E.09 3.68E-09 559E-11 3.19E-10 6.89E-08 NA 763E08 | |
14 1336-36-3-A Pofychlorinated Biphemys (lowe st risk) NG ND ND D ND "D ND ND NA ND
. C 3.90E-09 438E-15 225E-09 5.64E-09 1ATEAD 6.66E-10 124E07 NA 136E07 | |
b Rl | o T SR NC 9 81E05 123E10 5.39E.04 186E-03 2 94E 06 168508 348E-02 NA 374E02
C 1.45E.09 347E15 1.61E.09 4.67E09 2 28E-11 1.30E10 1.95E08 NA 2 74E08
6| 11096826 Aroclor 1260 = = 5 = = = 5 = = =
30 © ND ND ND ND ND ND ND NA ND
NC ND [ ND [ ND [ ND ND [ ND [ ND [ 1 NA [ ND
RISCO CUMULATNO | SUBSTANCIAS CARCINOGENICAS [ 16306 [ | 39912 | | 186E06 | |  542E-06 258E08 | |  147E07 | | 409E-05 000E+00 | |
POR CENARIO | SUBSTANCIAS NAO CARCINOGENICAS | ssEo2 | | oees0s | [ 524600 | [ 1506+00 573604 | | 327603 | |  1,13E+01 000E+00 | |
Risco Maximo Aceitavel para Substancias Carcinogénicas 1,00E-05
Quociente de Perigo Maximo Aceitavel para Substancias ndo Carcinogénicas 1
NA N&o Avaliado ConAm — Consultoria Ambiental | tda.
ND Néo Disponivel
Eﬁua viourato Loelno YU Cj Z4 — SFISF = CEF UD47/7-U0U=1telifax T1-3U85-bUG 7 — contaro({@conam.eng.br

www.conam.eng.br



ONAM

consultoria ambiental

Avaliacao de Risco a Saude Humana
Resultados da Avaliacao de Risco de acordo com o Cenario

Cenario Risco Via de Exposicao EFEITO sQl
Contato Dérmico C/NC
Hexachlorobiphenyl, 3,3’,4,4’,5,5 - (PCB 169)
Ingestédo de solo superficial C/NC
1 — Residentes Criangas )
. Sim . . _ C/NC Aroclor 1254, PCB 169, PCB 126,
— on site Ingestéo de agua subterranea a partir da
lixiviacagiigirai i e c Polychlorinated Biphenyls (high risk)
Contato Dérmico C
Hexachlorobiphenyl, 3,3',4,4’,5,5 - (PCB 169)
Ingestéo de solo superficial C
1 —Residentes Adultos | C/NC Aroclor 1254, PCB 169, PCB 126
on site Ingestédo de &gua subterranea a partir da
lixiviagdo do solo subsuperficial c Polychlorinated Biphenyls (high risk) e
Polychlorinated Biphenyls (low risk)
Contato Dérmico C _
Hexachlorobiphenyl, 3,3’,4,4’,5,5 - (PCB 169)
2 - Trabalhadores Ingestédo de solo superficial C
Efetivos (Comercial e Sim C/NC Hexachlorobiphenyl, 3,3',4,4’,5,5" - (PCB 169)
. ] Ingestdo de agua subterranea a partir da
Industrial) — on site o . Aroclor 1254, PCB 126 e Polychlorinated Biphenyls
lixiviacdo do solo subsuperficial C
(high risk)
3 - Trabalhadores Ingestéo de solo superficial NC
temporérios (Obras Civis) Sim Ingestao de agua subterranea a partir da y Hexachlorobiphenyl, 3,3',4,4’,5,5’ - (PCB 169)
C/NC

— on site

lixiviag8o do solo subsuperficial

ConAm — Consultoria Ambiental Ltda.

Rua Mourato Coelho 90 cj 24 — SP/SP - CEP 05417-000 - tel/fax 11-3085-6087 — contato@conam.eng.br

www.conam.eng.br




ONAM

consultoria ambiental

Avaliacao de Risco a Saude Humana

Concentracao Maxima Aceitavel (CMA) — Cenario 1 — Residencial Urbano: Crianca

CONCENTRAGOES MAXIMAS ACEITAVEIS PARA SOLO SUPERFICIAL E SUBSUPERFICIAL

NA N&o Avaliado
ND N&o Disponivel

Quociente de Perigo Maximo Aceitavel para Substancias ndo Carcinogénicas

1

RESIDENCIAL URBANO CRIANCA
-l,-l- NAFONTE DE
.l- CONTAMINAGAO
< AUMA
NO PONTO DE EXPOSIGAO
-i- ° G DISTANCIA DO
= PONTO DE
CETESB CONTAMINANTE o EXPOSICAO
w SUPERFICIAL SUBSUPERFICIAL SUBSUPERFICIAL
CONTATO DIRETO INGESTAO DE VEGETAIS |NALACAO - .
INGESTAO DEAGUA
INALAGAO SUBTERRANE.A A PARTIR | LIXIVIACAO PARA AGUA
CONTATO DERMICO INGESTAO INGESTAO DE INGESTAO D,E AMBIENTES ABERTOS AMBIENTES FECHADOS g (PO EOEDEELE ELMERHZ
AS N VAPORES PARTICULAS COMPOSTOS METALICOS | COMPOSTOS ORGANICOS
C 0.
maglkg malkg malkg malkg malkg malkg maglkg malkg malkg malkg
C 112E+02 | 0| 1094E+07 | 0| 7,01E+00 | 0 | 4,69E+00 | © ND o ND o | 576E+02 | 0| 433e+01 |0 | 418E-01 | &| 128E+00 | O
1| 11007-69-1 Aroclor 1254 NC ND. 0 ND. o | 2.34E+00 | o | 1,56E+00 | o ND o ND. o ND. 0 ND o | 1,39E-01 | 4| 428E01 |1
- o C 145E+02_| 0 | 101E+07 | 0| 359E+00 | 0 | 241E+00 | © ND o ND o | 186E+03 | 0 | 140E+02 | 0| 575601 | 0| 1,00E+00 | O
2| 3963531-9  pptachiorobiphenyl, 2,3,34,4'55- (PCB 18 NC 1,73E+03_| o | 120E+08 | o | 3,85E+00 | o | 258E+00 | o ND o ND. o | 221E+04 | 0| 1,66E+03 | o | 616E-01 | 0| 1,38E+00 | o
] - c 108E+02_ | 0 | 101E+07 | 0| B359E+00 | 0 | 241E+00 | o ND o ND. o | 108E+03 | 0| 7756401 | 0| 351E-00 | 0| 1,08E+00 | ©
3| 38380084  Hexachlorobipheny,2,3,3'4,4'5- (PCB 156 NC 129E+03 | o | 1,00E+08 | 0 | 3,85E+00 | 0 | 2,58E+00 | 0 ND o ND. o | 123E+04 | 0| 924E+02 | 0| 376E-01 | 0| 116E+00 | ©
- - C 102E+02 | 0 | 101E+07 | 0| 359E+00 | 0 | 241E+00 | © ND 0 ND o | 911F+02 | 0| 6856+01 | 0| 35101 | 0| 1,08E+00 | 0
4| 69782:90-7  Hexachlorobiphenyi, 2,3,34,4'5- (PCB 157 NC 121E+03_ | o | 1,20E+08 | o | 3,85E+00 | o | 2,58E+00 | o ND o ND. o | 109E+04 | 0| 816E+02 | o | 376E-01 | 0| 1,16E+00 | o
- o c 101E+02 | 0 | 101E+07 | 0| B359E+00 | 0 | 241E+00 | © ND o ND. o | 892E+02 | 0| 671E+0L | 0| 344E-01 | 0| 1,06E+00 | O
5| 52663-72-6  Hexachlorobipheny, 2,3,4,4'5,5- (PCB 167 NC 120E+03_ | o | 120E+08 | o | 3,85E+00 | o | 2,58E+00 | o ND o ND. o | 106E+04 | 0| 7.99E+02 | o | 369E-01 | 0| 1,13E+00 | o
- c 101E01 |0 | 101E+04 |0 | 350E-08 [ 6| 241E-03 |8 ND 0 ND o | 8O2E01 |0 671E02 || 344E-04 [%8| 106E-03 |1
o N aae e | ! ! ’ ! . ! !
32774-16-6  Hexachlorobipheny 3,34,4'5,5- (PCB 169 120E+00 | o | 1,20E+05 | o | 385E-03 | 5| 2,58E-08 | & ND o ND. o | 106E+01 | o | 799E-01 | o | 369E-04 |s4| 113E-03 |18
) . G 582E+01 | 0 | 101E+07 | 0| 359E+00 | 0 | 2.41E+00 | © ND o ND o | 2.98E+02 | 0| 224E+01 | 0| 21401 | 0| 659601 | 0
7| 32598144 [Pentachiorobipheny, 23344 (PCB 105) NC 693E+02 | 0 | 1,20E+08 | o | 3,85E+00 | o | 2,58E+00 | o ND o ND. o | 356E+03 | 0| 267E+02 | o | 230E-01 | o| 7,07E-01 | o
! . € 710E+01 | © | 1,01E+07 | 0 | 3,59E+00 | © | 2.41E+00 | © ND o ND. o | 444E+02 | 0 | 334E+01 | 0| 214E01 | 0| 659601 | 0
8| 74472370 | Pentachlorobipheny, 2,34,4'5- (PCB 114) NC 846E+02 | 0 | 120E+08 | 0 | 3,85E400 | 0 | 258E+00 | o ND o ND. o | 520E+03 | 0| 398E+02 | 0| 230E-01 | 0| 707E:01 | o
] - G 571E+01 | 0 | 101E+07 | 0| 359E+00 | 0 | 241E+00 | © ND o ND o | 287E+02 | 0| 216E+01 | 0| 210E-01 | 0| 646E0L | O
9| 31508006 |Pentachlorobipheny, 2,3,4,4'5- (PCB 118) NC 6,80E+02 | o | 1,20E+08 | o | 3,85E+00 | o | 2,58E+00 | o ND o ND. o | 343E+03 | 0| 258E+02 | 0 | 225E-01 | 0| 693E-01 | o
) o € 710E+01 | 0 | 1,01E+07 | 0| 359E+00 | 0 | 2.41E+00 | © ND o ND o | 444E+02 | 0 | 334E+01 | 0| 20401 | 0| 659601 | 0
10] 65510-44-3 |Pentachiorobiphen, 2,3,4,4'5- (PCB 123) NC 846E+02 | 0 | 1,020E+08 | o | 3.85E+00 | o | 2,58E+00 | o ND o ND. o | 529E+03 | 0| 398E+02 | o | 230E-01 | o| 707E-01 | o
] E 203E-02_ | 0| 291E+03 | 0| 1,08E-03 | 0| 7.22E-04 |0 ND o ND. o | 12601 | 0| 94708 |0 | 631E05 | 5| 19404 |2
57465-28-8 | Pentachlorobiphenyl, 3,3'4,4'5- (PCB 126) NC 258E-01 | 0| 369E+04 | o | 117603 |0 | 7.82E-04 | o ND. 0 ND o | 160E+00 | 0| 120E-01 | o | 683E-05 | 4| 210E-04 |1
) ) y c 102E+02 | 0 | 194E+07 | 0| 7,01E+00 | 0 | 4,69E+00 | © ND o ND o | 476E+02 | 0| 358E+01 | 0| 250E-01 | 8| 769E01 |t
12| 1336-36-3-B Polychlorinated Biphenyls (high risk) NC ND o ND o ND P ND o ND o ND Py ND o ND o ND o ND o
) ; ) € 582E+02 | 0 | 111E+08 | 0 | 350E+0L | 0 | 2.35E+01 | © ND o ND. o | 271E+03 | 0| 204E+02 | 0| 125E+00 | 1| 3,85E+00 | ©
13 1336-36-3-C Polychlorinated Biphenyls (low risk) NC ND 3 ND % ND & ND 5 ND 3 ND o ND 5 ND 5 ND 5 ND &
0 0 0 0 0 0 0 0 0 0
14| 1336363 A Polychorinated Bipherys (owest risk) NCC 2,9%\:[5;03 v 5,5?\E+08 : 2,0(’)\‘?02 - 1,34'1\‘?02 - Zg 0 mg - 1,36,3\‘|E+o4 - 1,0i‘||5>+03 - 7,1?\‘?00 - 2,2(,)\E+01 :
- G 4.88E+00 | 0 | 101E+06 | 0| 350E-00 | 0| 241E0L [ o ND o ND o | 210E+01 | 0| 158E+00 | 0| 12802 | 0| B304E-02 |0
5 . i ! ! ! : ) ] : ]
70362-50-4 Tetrachlorobip e A B NC 582E+01 | o | 1,20E+07 | o | 3,85E-01 | o | 258E-01 | o ND o ND o | 251E+02 | 0| 1,88E+01 | o | 138E-02 | 0| 423E-02 | o
€ 1,80E+02 | 0 | 1094E+07 | 0| 7,01E+00 | 0 | 4,69E+00 | © ND o ND o| 148E+03 [0 111E+02 [0 | 112E+00 | 0| 3.44E+00 | O
16| 11096825 (it S NC ND. 0 ND 0 ND. 0 ND. 0 ND o ND. o ND. 0 ND 0 ND 0 ND 0
= € ND 0 ND. o ND 0 ND. 0 ND o ND o ND 0 ND. 0 ND 0 ND. 0
NC ND. 0 ND. 0 ND. 0 ND. 0 ND o ND. o ND. 0 ND. 0 ND. 0 ND. 0
Risco Maximo Aceitavel para Substancias Carcinogénicas 1,00E-05
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ONAM

consultoria ambiental

Avaliacao de Risco a Saude Humana

Concentracao Maxima Aceitavel (CMA) — Cenario 1 — Residencial Urbano: Adulto

CONCENTRAGOES MAXIMAS ACEITAVEIS PARA SOLO SUPERFICIAL E SUBSUPERFICIAL

NA Na&o Avaliado
ND N&o Disponivel

Quociente de Perigo Maximo Aceitavel para Substancias ndo Carcinogénicas

1

@ RESIDENCIAL URBANO ADULTO
-i. NA FONTE DE
CONTAMINACAO A
NO PONTO DE EXPOSIGAO UMA DISTANCIA
CETESB o DO PONTO DE
CONTAMINANTE E EXPOSICAO
w SUPERFICIAL SUBSUPERFICIAL SUBSUPERFICIAL
CONTATO DIRETO INGESTAO DE VEGETAIS INALAGAO _ )
INGESTAO DE AGUA
INALACAO SUBTERRANEA A PARTIR | LIXIVIAGAO PARA AGUA
- " INGESTAO DE INGESTAO DE DA LIXIVIAGAO DO SOLO SUBTERRANEA
CONTATO DERMICO INGESTAO N N AMBIENTES ABERTOS AMBIENTES FECHADOS
VAPORES PARTICULAS COMPOSTOS METALICOS | COMPOSTOS ORGANICOS|
CAS No.
mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg mglkg
C 136E+02 | 0| 236E+07 | 0| 862E+00 | 0 | 876E+00 | © NA 0 ND o| 349E+02 | o | 264E+01 | 0| 195601 [ 3| 600E01 %
1| 11007-69-1 Aroclor 1254 NC ND. o ND. o | _1,44E+01 | o | 146E+01 | o NA o ND. o ND 0 ND o | 325E-01 [ 2| 999E-01 | 1
- o C 176E+02 | 0 | 122E+07 | 0| 442E+00 | O | 4,49E+00 | © NA 0 ND. o| 113E+03 | 0| B851E+01 | 0| 268E-01 | 0| 600E01 | 0
2| 3963531-9  ppiachiorobiphenyl, 2,3,34,4'5,5- (PCB 18— 105E+04 | o | 7.28E+08 | 0 | 2,37E+01 | o | 241E+01 | o NA o ND. o | 6726404 | 0| 507E+03 | 0 | 1,44E+00 | o | 3,22E400 | o
) . C 131E+02 | 0 | 122E+07 | 0| 442E+00 | O | 4,49E+00 | © NA 0 ND. o| 626E+02 | 0| 472E+01 | 0| 164E-01 [ 0| 503E01 |0
3| 38380-08-4  Hexachlorobipheny, 2,3,3'4,4'5- (PCB 156 NC 7,82E+03_ | o | 7,28E408 | o | 237E+01L | 0| 241E+0L | 0 NA 0 ND. o | 373E+04 | 0| 281E+03 | 0| 878E-01 | 0| 2,70E+00 | o
- o C 123E+02 | 0 | 1022E+07 | 0 | 442E+00 | O | 4,49E+00 | © NA 0 ND. o| 5526402 | 0| 417E+01 | 0| 164E-01 | 0| 503E01 |0
4| 69782-90-7  Hexachlorobiphemy, 2,3,3'4,4'5 (PCB 157] NC 7.35E+03 | o | 7,28E408 | o | 237E+0L | 0| 241E+0L | 0 NA 0 ND. o| 329E+04 | 0| 248E+03 | o | 878E-01 | 0| 270E+00 | o
- o c 1226402 | 0 | 122E+07 | 0 | 442E+00 | 0 | 4,49E+00 | © NA 0 ND. o| 541E+02 | 0| 409E+01L | 0| 161E-0L | 0| 493E01 |0
5| 52663-72-6  Hexachlorobipheny, 2,34,4'55 (PCB 167] NC 727E+03_ | o | 7,28E+08 | o | 237E+0L | 0| 241E+0L | 0 NA 0 ND. o | 323E+04 | 0| 243E+03 | 0| 861E-01 | 0| 2.64E+00 | o
- o c 122601 | 0| 122E+04 | 0| 442E-03 [ 5| 4.49E-03 |4 NA o ND. 0| 54101 | 0| 409602 | 0| 161E-04 || 493E-04 |4
6| 82774-16-6  Hexachlorobiphemy, 3,3'4,4'55 (PCB 169 NC 727E+00 | 0 | 7.28E405 | 0 | 237E-02 | 1| 241E-02 | 1 NA o ND o | 323E+01 | 0| 243E+00 | o | 861E-04 | 23| 264E-03_ | &
] - E 706E+01 | 0 | 122E+07 | 0| 442E+00 | 0| 449E+00 | O NA 0 ND o| 181E+02 | o[ 137E+01 | 0| 100E-01 0| 30701 | o
7| 32598144 [Peniachiorobiphenyl 2,3,3'4,4- (PCB 105) NC 421E+03_| 0 | 7.8E+08 | 0 | 237E+01 | o | 241E+01 | o NA o ND o| 108E+04 | 0| 814E+02 | 0| 537E-01L | 0| 1656400 | o
- . e 861E+01 | 0 | 122E+07 | 0| 442E+00 | 0| 449E+00 | O NA 0 ND o| 269E+02 | 0| 203E+01 | 0| 100E-00 0| 307E01 [ o0
8| 74472:37-0 | Peniachiorobipheny 2.3,4,4'5- (PCB 114) NC 513E+03 | o | 7,28E408 | o | 237E+01 | 0 | 241E+01 | 0 NA o ND. o | 160E+04 | 0| 121E+03 | o | 537E-01 | o | 1,65E400 | o
) . B 693E+01 | 0 | 122E+07 | 0| 442E+00 | 0| 449E+00 | O NA 0 ND. o| 174E+02 | 0| 132E+01 | 0| 081E-02 [O0| 301E01 [0
9| 31508006 |Pentachlorobipheny, 23'4.4'5- (PCB 118) NC 4,13E+03 | o | 7,28E408 | o | 237E+01 | 0| 241E+01 | 0 NA 0 ND. o | 104E+04 | 0| 7,84E+02 | 0| 526E-01 | 0| 1,62E+00 | o
) o B 861E+01 | 0 | 122E+07 | 0| 442E+00 | 0 | 449E+00 | O NA 0 ND. o| 269E+02 | 0| 203E+01 | 0| 1,00E-00 | 0| 307E01 |0
10] 68510443  |Pentachiorobipheny, 2'34,4'5- (PCB 123) NC 513E+03 | 0 | 7,28E408 | 0 | 237E+01 | 0 | 241E+0L | 0 NA 0 ND. o| 160E+04 | 0| 121E+03 | o | 537E-01 | 0| 1,65E400 | o
] . B 247E-02_ | 0 | 354E+03 | 0| 133603 | 0| 135603 | O NA 0 ND. o| 764E02 | 0| 577603 | 0| 294E-05 || 90405 |8
1] 57465288 |Pentachiorobipheny, 3,3'4.4'5- (PCB 126) NC 156E+00 | 0 | 2.24E+05 | 0 | 7,9E-03 | o | 7.30E-03 | o NA 0 ND. o | 484E+00 | 0| 365E-01 | 0| 159E-04 | 2| 490E-04 | 1
] - .. © 124E+02 | 0| 236E+07 | 0| 862E+00 [ 0| 8,76E+00 | © NA 0 ND. o| 289E+02 | 0| 218E+01 | 0| 147E-01 | 7| 359E01 |2
12| 1336-36-3-B Polychlorinated Biphenyls (high risk) NC ND o ND 5 ND 5 ND 5 NA 3 ND o ND G ND 5 ND 5 ND 5
] ) ; B 706E+02_| 0 | 134E+08 | 0 | 431E+0L | 0 | 438E+0L | O NA o ND. o | 1656403 | 0| 124E+02 | 0| 584E-0L |4| 179E+00 | o
13| 1336-36-3-C Polychlorinated Biphenyls (low risk) NG ND 3 ND ” ND b ND 'y NA b ND o ND o ND o ND o ND o
0 0 0 0 0 0 0 0 0 0
14 1336-36-3-A Polychlorinated Biphenyls (lowest risk) NCC 3'5,3\‘ED+03 0 617$\E+08 0 2'4?\5;02 0 2'5?\1I|E:)+02 0 zﬁ 0 mg 0 32?\‘%*'03 0 5,23':1%+02 0 3,34N|[E)+00 0 LO?\E;O:L 0
- . e 593E+00 | 0 | 122E+06 | 0| 442E-01 | 0| 449E-01 | O NA 0 ND. o| 128E+01 | 0| 963E01 | 0| 599E-03 |[O0| 18402 |0
15] 7086250-4 Tetrachiorobip e I s (ACaios) NC 353E+02 | o | 7,28E+07 | o | 237E+400 | 0| 241E+00 | 0 NA o ND. o | 760E+02 | 0| 574E+01 | 0| B321E-02 | o| 0987E-02 | o
B 218E+02 | 0 | 236E+07 | 0| B862E+00 | 0| 876E+00 | O NA 0 ND. o| 896E+02 | 0| 676E+01 | 0| 523E-00 | 0| 161E+00 | 0
16] 11096825 foco 260 NC ND. o ND 0 ND 0 ND. 0 NA 0 ND. o ND 0 ND 0 ND. o ND. o
» E ND 0 ND 0 ND 0 ND 0 NA 0 ND o ND. 0 ND 0 ND 0 ND 0
NC ND. o ND. 0 ND 0 ND. 0 NA 0 ND. o ND. 0 ND. 0 ND. 0 ND. 5
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ONAM

consultoria ambiental

Avaliacao de Risco a Saude Humana

Concentracao Maxima Aceitavel (CMA) — Cenario 2 — Trabalhador Comercial

CONCENTRAGOES MAXIMAS ACEITAVEIS PARA SOLO SUPERFICIAL E SUBSUPERFICIAL

TRABALHADOR COMERCIAL E INDUSTRIAL ADULTO
-.- NATFONTE DE
.|- CONTAMINAGAO
s AUMA
-H- . NO PONTO DE EXPOSIGAO IS TANGIA DO
2 PONTO DE
CETESB CONTAMINANTE @ B POSICAD
w SUPERFICIAL SUBSUPERFICIAL SUBSUPERFICIAL
CONTATO DIRETO INGESTAO DE VEGETAIS \NALACAO
INGESTAO DE AGUA
INALAGAO SUBTERRANEA A PARTIR | LIXIVIAGAO PARA AGUA
- " INGESTAO DE INGESTAO DE DA LIXIVIACAO DO SOLO SUBTERRANEA
3 CONTATO DERMICO INGESTAO COMPOSTOS METALICOS | COMPOSTOS ORGANICOS AMBIENTES ABERTOS AMBIENTES FECHADOS
CAS NO VAPORES PARTICULAS
mglkg mglkg malkg magkg makg makg makg makg makg makg
C 450E+0L_| 0 | 853E+06 | 0 | 184E+01 | 0 | 254E+01 | 0 NA D NA o | 506E+02 | 0| 1.06E+02 | 0| 565600 [ 4| 492E+00 [0
1| 11007-69-1 Aroclor 1254 NC ND. 0 ND. o | 2,56E+01 | o | 3,52E+01 | 0 NA o NA o ND o ND o| 785601 | 1| 6,84E+00 | o
- o C 582E+0L | 0 | 442E+06 | 0 | 946E+00 | 0 | 1,30E+0L | 0 NA o NA o | 163E+08 | 0 | 344E+02 | 0 | 77701 | 0| 493E+00 | O
2| 39635-31-9  pptachiorobiphenyl, 2,3,3'4,4'5,5- (PCB 18 NC 2.89E+03_ | 0 | 2.20E+08 | 0 | 4.23E+01 | 0 | 581E+01 | 0 NA 0 NA o | 811E+04 | o | 1,71E+04 | 0| 347E+00 | o | 220E+01 | o
] o c 434E+01_| 0 | 442E+06 | 0 | 946E+00 | 0 | 1,30E+01 | © NA D NA o| 906E+02 | 0| 1,91E+02 | 0| 474E01 [ 0| 413E+00 | ©
S| 38380-08-4  Hexachlorobipheny, 2,3,3.4.45- (PCB 156 NC 2,15E+03_ | 0 | 2,20E+08 | o | 4,23E+01 | 0 | 581E+01 | 0 NA o NA o | _450E+04 | o | 047E+03 | 0| 212E+00 | o | 185E+01 | 0
- o C 2,08E+01_| 0 | 4,42E+06 | 0 | 9.46E+00 | 0 | 1,30Ex0L | 0 NA o NA o | _800E+02 | 0| 1,68E+02 | 0 | 474E0L | 0| 4,13E+00 | O
4| 69782907  Hexachlorobipheny, 2,3,34,4'5" (PCB 157 NC 202E+03_ | 0 | 2.20E+08 | o | 4,23E+01 | 0 | 581E+01 | 0 NA 0 NA o | 307E+04 | o | 836E+03 | 0| 212E+00 | o | 185E+01 | o
- o C 4,03E+01_| 0 | 442E+06 | 0 | 946E+00 | 0 | 1,30E+01 | © NA D NA o| 784E+02 | 0| 1,65E+02 | 0| 465E00 | 0| 4056400 | O
5| 52663-72-6  Hexachlorobiphenyi, 2.3'4,4'5,5- (PCB 167 ¢ 2.00E+03 | 0o | 2.20E+08 | o | 4,23E+01 | 0 | 581E+0L | o NA o NA o| 389E+04 | 0| 819E+03 | 0 | 2.08E+00 | o | 181E+01 | 0
- o C 403602 | 0 | 4426403 | 0 | 946E-03 | 2] 1.30E02 |2 NA o NA o| 784E-01 | ©°| 165E-0L | 0| 4.65E-04 [#®| 4,05E-03 |5
6| 8277416-6  Hexachiorobipheny, 3,3,4,4'5,5- (PCB 169 NC 200E+00 | 0 | 2.20E+05 | o | 4.23E-02 | o | 581E-02_ | 0 NA 0 NA o | 3,80E+01 | o | 819E+00 | 0 | 208E-03_ | 10| 181E-02 | &
} - G 233E+0L_| 0 | 442E+06 | 0 | 9.46E+00 | 0 | 1,830E+01 | O NA o NA o | 262E+02 | 0 | 552E+01 | 0 | 290E-0L | 0 | 252E+00 | o
7| 32598144 |Pentachiorobiphenyl 2,3,3'4.4- (PCB 105)— 116E+03 | 0 | 220E+08 | o | 4,23E+01 | 0 | 581E+01 | o NA o NA o | 130E+04 | o | 2.74E+03 | 0 | 1,30E+00 | o | 113E+01 | 0
) } E 2.85E+01 | 0 | 442E+06 | 0 | 946E+00 | 0 | 1.30E+0L | o NA o NA o | 390E+02 | 0| 821E+0L | 0| 200E-0L [ 0| 252E+00 | O
8| 74472:37:0 | Pentachiorobipheny, 234,45 (PCB 114) NC 141E+03_| 0 | 220E+08 | o | 423E+01 | o | 581E+01 | o NA 0 NA o | 104E+04 | o | 4,08E+03 | 0| 1.30E+00 | o | 113E+01 | o
} . € 220E+01 | 0 | 442E+06 | 0 | 9.46E+00 | 0 | 1,30E+01 | O NA o NA o | 253E+02 | 0 | 531E+01 | 0 | 284E-0L | 0| 247E+00 | ©
9| 31508006 |Pentachiorobipheny, 2,3'4,4'5- (PCB 118) NC 114E+03_ | 0 | 220E+08 | o | 423E+01 | o | 581E+01 | 0 NA 0 NA o | 125E+04 | o | 264E+03_ | 0| 127E+00 | o | 111E+01 | o
} o E 2.85E+01 | 0 | 442E+06 | 0 | 946E+00 | 0 | 1.30E+0L | 0 NA o NA o | 390E+02 | 0| 821E+0L | 0| 200E-0L [ 0| 252E+00 |0
10| 65510-44-3 |Pentachiorobipheny, 2'3,4,4'5- (PCB 123) NC 141E+03_ | 0 | 2.20E+08 | o | 4,23E+01 | o | 581E+01 | 0 NA 0 NA o | 104E+04 | o | 4,08E+03 | 0| 1.30E+00 | o | 113E+01 | o
; E 816E-03 | 0| 128E+03 | 0| 284E08 | 0| 390E03 [0 NA o NA o| 11101 | 0| 233E-02 | 0| 852E-05 [ 4| 7.42E04 | o
57465-28-8 | Pentachlorobiphenyt, 3,3,4,4'5- (PCB 126)— 430E01 | 0| 6.76E+04 | 0| 128E02 | 0| 1.76E:02 | 0 NA o NA o | 584E+00 | 0| 123E+00 | o | 385604 | 1| 335608 | 0
) ) .. G 2,09E+01L_| 0 | B853E+06 | 0 | 184E+01 | 0 | 254E+01 | 0 NA o NA o | 418E+02 | 0| 880E+0L | 0 | 338E-01 [ 2] 2956+00 | O
12 1336-36-3-B Polychlorinated Biphenyis (high risk) NC ND 0 ND o ND o ND B NA . NA o ND o ND o ND o ND o
) - } € 233E+02 | 0 | 486E+07 | 0 | 022E+01 | 0| 127E+02 | O NA 0 NA 0| 238E+03 | 0 | 502E+02 | 0 | 1,69E+00 | 0 | 147E+0L | o
13| 1336-36-3-C Polychlorinated Biphenyls (low risk) NG ND o ND o ND o ND o NA o NA o ND o ND o ND o ND o
0 ] 0 0 ) 0 0 0 0 )
) Folychorinated Bty (Guestisk) NcC 1,1’7\‘?03 C 2,4?\:?08 Y 5,2L|E+02 - 7,2?\‘?02 - m g m - 1,1’935;04 0 2,51Nx|53+03 0 9,6,7\‘:5;00 0 8,4,2\‘ED+01 :
) . € 196E+00 | 0 | 442E+05 | © | 946E-0L | 0| 1,30E+00 | O NA 0 NA 0| 185E+01 | 0| 3,89E+00 | 0| 1,74E-02 | 0| 151E01 | o
15]  70362-50-4 M= S (FEDED) NC 973E+01 | 0 | 220E+07 | 0 | 423E+00 | 0 | 581E+00_ | 0 NA 0 NA o | 918E+02 | o | 1093E+02 | 0| 7,76E-02 | o | 6,75E-00L | 0
E 721E+01 | 0 | B853E+06 | 0 | 184E+01 | 0 | 254E+01 [ 0 NA o NA o | 130E+03 | 0 | 2.78E+02 | 0 | 151E+00 | 0| 132E+01 | O
16| 11096-82-5 Aroclor 1260 = o = D) 5 D = o 5 NA 3 NA ° ND o ND 5 ND 0 ND. o
I E ND 0 ND 0 ND. 0 ND. 0 NA 0 NA 0 ND 0 ND 0 ND 0 ND 0
NC ND. 0 ND. 0 ND. 0 ND. 0 NA o NA o ND o ND. o ND. 0 ND. 0
Risco Maximo Aceitavel para Substancias Carcinogénicas 1,00E-05

Quociente de Perigo Maximo Aceitavel para Substancias ndo Carcinogénicas

NA
ND

Né&o Avaliado
Né&o Disponivel

1
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ONAM

consultoria ambiental

Avaliacao de Risco a Saude Humana

Concentracao Maxima Aceitavel (CMA) — Cenario 3 — Trabalhador Obra Civil

CONCENTRAGOES MAXIMAS ACEITAVEIS PARA SOLO SUPERFICIAL E SUBSUPERFICIAL

-'- TRABALHADOR EM OBRAS CIVIS E DE ESCAVACAO ADULTO
NAFONTE DE
CONTAMINAGAO
NO PONTO DE EXPOSIGAO QIR

CETESB o DISTANCIA DO

2 PONTO DE

CONTAMINANTE o EXPOSICAQ

w SUPERFICIAL SUBSUPERFICIAL SUBSUPERFICIAL

CONTATO DIRETO INGESTAO DE VEGETAIS \NALACAO
INGESTAO DE AGUA

INALAGAO SUBTERRANEA A PARTIR | LIXIVIAGAO PARA AGUA

- " INGESTAO DE INGESTAO DE DA LIXIVIACAO DO SOLO SUBTERRANEA

3 CONTATO DERMICO INGESTAO COMPOSTOS METALICOS | COMPOSTOS ORGANICOS AMBIENTES ABERTOS AMBIENTES FECHADOS
CAS NO VAPORES PARTICULAS
mglkg malkg malkg magkg makg makg makg makg makg magkg
C 150E+02 | 0 | 107E+08 | 0| 231E+02 [ 0| 7,93E+01 [ © NA 0 NA 0| 6.33E+03 | 0| 111E+03 ] 0 | 7,07E+00 ] O NA 0
1 11097-69-1 Aroclor 1254 NC ND ) ND. 0 2 56E+01 0 8,81E+00 0 NA o NA [ ND 0 ND 0 7,85E-01 1 NA 0
- o C 206E+02 | 0 | 553E+07 | 0| 1,18E+02 | 0 | 4,07E+01 | 0 NA 0 NA 0| 2,04E+04 | 0 | 358E+03 | 0 | 9,71E+00 | O NA 0
2| 39635-31-9  pptachiorobiphenyl, 2,334,455~ (PCB 18 NC 8.18E+02 | 0 | 2.20E+08 | 0 | 4.23E+01 | 0 | 1,45E+01 | 0 NA 0 NA o | 811E+04 | o | 142E+04 | 0| 3.47E+00 | o NA 0
] o C 153E+02 | 0 | 558E+07 | 0 | 1,18E+02 | 0 | 4,07E+01 | © NA 0 NA o | 1,13E+04 | 0| 1099E+03 | 0 | 593E+00 | O NA 0
S| 38380-08-4  Hexachlorobipheny, 2.3,3.44'5- (PCB 156 NC 6,09E+02 | 0 | 2,20E+08 | o | 4,23E+01 | o | 1,45E+01 | 0 NA o NA o | _450E+04 | o | 7,89E+03 | 0 | 2,12E+00 | o NA o
- o C 144E+02 | 0 | 553E+07 | © | 1,18E+02 | © | 4,07E+01 | O NA 0 NA o | 1,00E+04 | 0| 1,75E+03 | 0 | 593E+00 | O NA 0
4| 69782907  Hexachlorobipheny, 2,3,34,4'5" (PCB 157 NC 572E+02_ | 0 | 2.20E+08 | o | 4.23E+01 | 0 | 1,45E+01 | 0 NA 0 NA o | 307E+04 | o | 697E+03 | 0 | 2.12E+00 | o NA 0
- o C 143E+02 | 0 | 553E+07 | 0| 1,18E+02 [ 0 | 4,07E+01 | © NA 0 NA 0| 080E+03 | 0| 1,72E+03 | 0 | 581E+00 | O NA 0
5| 52663-72-6  Hexachlorobiphenyi, 2.3'4,4'5,5- (PCB 167 567E+02 | 0 | 2.20E+08 | o | 4,23E+01 | 0 | 145E+01 | o NA 0 NA o| 389E+04 | 0| 6.83E+03 | 0 | 208E+00 | o NA o
- o C 143E-01 | 0 | 553E+04 | 0| 1,18E-01 | 0| 407E02 |0 NA D NA 0| 980E+00 | 0| 1,72E+00 | 0 | 581E-03_ |8 NA 0
6| 8277416-6  Hexachiorobipheny, 3,3,4,4'5,5- (PCB 169 NC 567E-01 | 0 | 2.20E+05 | 0 | 4,23E-02 | o | 145602 |1 NA 0 NA 0| 3.89E+01 | o | 6,83E+00 | 0 | 2,08E-03 |10 NA 0
} - G 825E+0L | 0 | 553E+07 | 0 | 1,18E+02 | 0 | 4,07E+01 | O NA o NA o | 3.28E+03 | 0| 5756402 | 0 | B362E+00 | O NA o
7| 32598144 |Pentachiorobipheny 2,3,3'4.4- (PCB 105)—1 328E+02 | 0 | 2020E+08 | o | 4,23E+01 | 0 | 145E+01 | o NA o NA o| 130E+04 | o | 2.28E+03 | o | 130E+00 | o NA 0
) } E 101E+02 | 0| 553E+07 | 0| 118E+02 | 0| 407E+01 | © NA D NA o | 4,88E+03 | 0 | 855E+02 | 0 | 362E+00 | O NA D
8| 74472:37:0 | Pentachiorobipheny, 234,45 (PCB 114) NC 4,00E+02_| 0 | 2,20E+08 | 0 | 423E+0L | 0 | 1456401 | o NA 0 NA o | 104E+04 | o | 340E+03 | 0| 1,30E+00 | o NA o
} . € 810E+0L | 0 | 553E+07 | 0 | 1,18E+02 | 0 | 4,07E+01 | 0 NA D NA o| 316E+03 | 0| 554E+02 | 0| 355E400 | 0 NA 0
9| 31508006 |Pentachiorobipheny, 2,3'4,4'5- (PCB 118) NC 3,22E+02_| 0 | 220E+08 | 0 | 423E+01 | 0| 1456401 | 0 NA 0 NA o | 125E+04 | o | 220E+03 | 0| 127E+00 | o NA 0
} o E 101E+02 | 0 | 553E+07 | 0| 1,08E+02 | 0 | 4,07E+01 | © NA 0 NA o | 488E+03 | 0 | 855E+02 | 0 | 362E+00 | O NA 0
10| 65510-44-3 |Pentachiorobipheny, 2'3,4,4'5- (PCB 123) NC 4,00E+02_| 0 | 2,20E+08 | 0 | 423E+0L | 0 | 1456401 | o NA 0 NA o | 104E+04 | o | 340E+03 | 0| 1,30E+00 | o NA 0
; . E 2.88E-02 | 0 | 160E+04 | 0| 355602 | 0| 122E02 |0 NA o NA o| 1,38E+00 | 0| 243E-0L | 0| 1,07E-03 |0 NA 0
1] 57465-28-8 |Pentachiorobipheny, 3,34,4'5- (PCB 126) NC 122E01 | 0| 6,76E+04 | 0o | 12802 | 0| 441E03 | 0 NA 0 NA o | 584E+00 | 0| 102E+00 | 0| 385E-04 | 1 NA 0
) - — G 145E+02 | 0 | 107E+08 | 0 | 2.31E+02 [ 0| 7,93E+01 | © NA 0 NA o| 523E+03 | 0| 047E+02 | 0| 423E+00 | O NA 0
12 1336-36-3-B Polychlorinated Biphenyis (high risk) NC ND o ND o ND 0 ND o NA o NA o ND o ND o ND o NA o
; - ; € 825E+02 | © | 6,08E+08 | © | 1,05E+03 | 0 | 3,96E+02 | O NA 0 NA 0| 298E+04 | 0| 523E+03 | 0 | 212E+0L | O NA 0
13| 1336-36-3-C Polychlorinated Biphenyls (low risk) NG ND e ND ) ND o ND o NA o NA o ND o ND o ND o NA o
0 0 0 ) ) 0 0 0 0 )
14| 1336-363-A | Polychiorinated Biphenyis (lowest risk) = 4185103 1 01 S04Ev00 |0 6SXEHS 0 2278403 2 = - - S LAES 0 2618404 o LAIEA02 o = >
- ; g 693E+00 | 0 | 553E+06 | © | 1,08E+01 | 0 | 4,07E+00 | O NA 0 NA 0| 231E+02 | © | 405E+01L | 0| 247E-0L | O NA 0
15]  70362-50-4 by 2 S (FEDED) NC 2,75E+01_| 0 | 220E+07 | 0 | 423E+00 | 0 | 1456400 | 0 NA 0 NA o | 918E+02 | o | 161E+02 | 0| 7,76E-02_ | o NA 0
E 255E+02 | 0 | 107E+08 | 0 | 2.31E+02 [ 0| 7,93E+01 | © NA 0 NA o | 162E+04 | 0 | 284E+03 | 0 | 189E+0L | O NA 0
16| 11096-82-5 Aroclor 1260 = D = D 5 D = o 5 NA 3 NA ° ND o ND 5 ND 0 NA o
I E ND 0 ND 0 ND 0 ND. 0 NA 0 NA 0 ND 0 ND 0 ND 0 NA 0
NC ND. 0 ND. 0 ND. 0 ND. 0 NA o NA o ND o ND. o ND. 0 NA 0
Risco Maximo Aceitavel para Substancias Carcinogénicas 1,00E-05

Quociente de Perigo Maximo Aceitavel para Substancias ndo Carcinogénicas
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Avaliacao de Risco a Saude Humana

Concentracao Maxima Aceitavel (CMA)

w2 |
consultoria ombiental

RESIDENCIAL URBANO CRIANCA - SOLO SUPERFICIAL

CMA (mg/kQg)
Parametro Concentracdo Risco Inalagao .. -
(mg/kg) Contato Dérmico Ingestao
Vapores Particulas
- + A -
Hexachlorobiphenyl, 3,3',4,4'5,5'- (PCB 169)]  2,01E-02 & L Sats Ll St =0 2o S
NC 1,20E+00 1,20E+05 3,85E-03 2,58E-03

RESIDENCIAL URBANO CRIANCA - SOLO SUBSUPERFICIAL

CMA (mg/kQg)
Concentracado| _. Inalacdo de vapores Ingestao ija agua | ixiviagao para
Parametro Risco ) , subterranea a ,
(mg/L) Ambiente | Ambiente ) A a agua
partir da lixiviagao .
aberto Fechado subterranea
do solo
C 5,76E+02 4,33E+01 4,18E-01 1,28E+00
Aroclor 1254 6,09E-01
NC ND ND 1,39E-01 4,28E-01
C 8,92E-01 6,71E-02 3,44E-04 1,06E-03
Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) 2,01E-02 ' . . ’
pneny NC 1,06E+01 7,99E-01 3,69E-04 1,13E-03
C 1,26E-01 9,47E-03 6,31E-05 1,94E-04
Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) 3,00E-04 : - . '
Phog NC 1,60E+00 1,20E-01 6,83E-05 2,10E-04
C 4, 76E+02 3,58E+01 2,50E-01 7,69E-01
Polychlorinated Biphenyls (high risk) 1,02E+00 : : ' ;
y A NC ND ND ND ND
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Avaliacao de Risco a Saude Humana

Concentracao Maxima Aceitavel (CMA)

RESIDENCIAL URBANO ADULTO- SOLO SUPERFICIAL

ONAM

consultoria ambiental

CMA (mg/kg)
Parametro Concentracdo Risco Inalagao . 5
(mg/kg) Contato Dermico Ingestao
Vapores Particulas
. C 1,22E-01 1,22E+04 4,42E-03 4,49E-03
Hexachlorobiphenyl, 3,3',4,4',5,5- (PCB 169)] 2,01E-02
NC 7,27E+00 7,28E+05 2,37E-02 2,41E-02
RESIDENCIAL URBANO ADULTO - SOLO SUBSUPERFICIAL
CMA (mg/kg)
Concentracao| _. Inalacdo de vapores Ingestao Eja agua f, iviviacao para
Parametro (mg/L) Risco subterranea a 2 A0ua
g Ambiente | Ambiente |partir dalixiviagao| _ * a7
aberto Fechado do solo subterranea
C 3,49E+02 2,64E+01 1,95E-01 6,00E-01
Aroclor 1254 6,09E-01
NC ND ND 3,25E-01 9,99E-01
C 5,41E-01 4,09E-02 1,61E-04 4,93E-04
Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169 2,01E-02 ’ . . .
pheny (FCB 169) NC 3,23E+01 2,43E+00 8,61E-04 2,64E-03
C 7,64E-02 5,77E-03 2,94E-05 9,04E-05
Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126 3,00E-04 - ’ ’ ’
Pl (FCB 126) NC 4,84E+00 3,65E-01 1,59E-04 4,90E-04
. . . . C 2,89E+02 2,18E+01 1,17E-01 3,59E-01
Polychlorinated Biphenyls (high risk 1,02E+00 ’ ’ - ’
y phenyts (high risk) NC ND ND ND ND
[C 1,65E+03 1,24E+02 5,84E-01 1,79E+00
Polychlorinated Biphenyls (low risk 1,02E+00 ’ ' ’ '
Y phenyls (low risk) NC ND ND ND ND
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ONAM

consultoria ambiental

Avaliacao de Risco a Saude Humana

Concentracao Maxima Aceitavel (CMA)

TRABALHADOR COMERCIAL E INDUSTRIAL - SOLO SUPERFICIAL

CMA (mg/kg)
Parametro Concentracao Risco Inalagdo o ~
(mg/kg) Contato Dermico Ingestao
Vapores Particulas
C 4,03E-02 4,42E+03 9,46E-03 1,30E-02
Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169 2,01E-02 . : . :
pheny (PCB 169) NC 2,00E+00 2,20E+05 4,23E-02 5,81E-02
TRABALHADOR COMERCIAL E INDUSTRIAL - SOLO SUBSUPERFICIAL
CMA (mg/kg)
Concentracdo| _. Inalacdo de vapores Ingestao ?Ia agua ) ixiviagao para
Parametro (mg/L) Risco subterranea a A Aqua
g Ambiente | Ambiente |partir da lixiviaggo| _ * 4=
aberto Fechado do solo subterranca
C 5,06E+02 1,06E+02 5,65E-01 4,92E+00
Aroclor 1254 6,09E-01
NC ND 7,85E-01 6,84E+00
C 7,84E-01 1,65E-01 4,65E-04 4,05E-03
Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169 2,01E-02 . : . ’
hal/ (FCB 169) NC 3,89E+01 8,19E+00 2,08E-03 1,81E-02
C 1,11E-01 2,33E-02 8,52E-05 7,42E-04
Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126 3,00E-04 ’ ’ - -
P (FCB 126) NC 5,84E+00 1,23E+00 3,85E-04 3,35E-03
C 4,18E+02 8,80E+01 3,38E-01 2,95E+00
Polychlorinated Biphenyls (high risk 1,02E+00 ’ ’ ' ’
Y phenyls (high risk) NC ND ND ND
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n |
consultoria ombiental

Avaliacao de Risco a Saude Humana

Concentracao Maxima Aceitavel (CMA)

TRABALHADOR OBRA CIVIL - SOLO SUPERFICIAL

CMA (mg/kg)
Parametro Concentracao Risco Inalagdo L ~
(mg/kg) Contato Dermico Ingestao
Vapores Particulas
. 1,43E-01 ,53E+04 1,18E-01 4,07E-02
Hexachlorobiphenyl, 3,3',4,4',5,5- (PCB 169)] 2,01E-02 < o= 5,53 S 07E0
NC 5,67E-01 2,20E+05 4,23E-02 1,45E-02
TRABALHADOR OBRA CIVIL - SOLO SUBSUPERFICIAL
CMA (mg/kg)
Concentracéo| . Inalacdo de vapores Ingestao Eja agua Lixiviacdo para
Parametro (mg/L) Risco subterranea a a2 4qua
d Ambiente | Ambiente |partir da lixiviagéo bt gu
aberto Fechado do solo subterranea
. C 9,80E+00 1,72E+00 5,81E-03 NA
Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169)] 2,01E-02
NC 3,89E+01 6,83E+00 2,08E-03 NA
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consultoria ambiental
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