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1.  INTRODUCAO

Este Adendo ao Apéndice F do Relatorio do Painel de Especialistas sobre as Causas Técnicas da
Ruptura da Barragem do Corrego do Feijdo | ("Relatdrio do Painel de Especialistas") foi preparado
pelo Painel de Especialistas a pedido da Vale S.A.*

Conforme relatado no Relatdrio do Painel de Especialistas, em conexdo com o desenvolvimento
do modelo computacional 3D da Barragem I, o Painel de Especialistas revisou e considerou
aproximadamente 28 imagens de satélite da Barragem do Cérrego do Feijao B-I ("Barragem 1)
tiradas durante os periodos de 1987 e 1998-2016 (Consulte Relatério do Painel de Especialistas,
Apéndice F, Secbes 1 e 3.5, e Anexo 2). Apds a publicacdo do Relatério do Painel de Especialistas,
o0 Painel soube da existéncia de imagens de satélite adicionais da Barragem | e solicitou a revisdo
e andlise dessas imagens pela Klohn Crippen Berger Ltd. ("KCB"). O objetivo do Painel de
Especialistas ao examinar essas imagens adicionais era avaliar se qualquer informacéo relevante
sobre a Barragem | poderia ser obtida a partir dessas imagens de satélite adicionais e determinar
se elas se alinhavam com as informagdes que usadas pela KCB no desenvolvimento do modelo
computacional 3D da Barragem I, ou se ajustes ou modificacdes desse modelo computacional
seriam necessarios.

Noventa e trés imagens de satélite do periodo de 1967 a 2005 foram baixadas e adaptadas para
uma forma utilizavel pela Geoapp srl ("Geoapp™). Uma dessas imagens de satélite era uma
imagem de satélite desclassificada da Keyhole de 1967, anterior a construcdo da barragem, e outra
era uma imagem desclassificada de satélite da Keyhole de 1977, logo ap6s a construcdo inicial da
barragem. As 91 imagens de satélite restantes eram de satélites Landsat e varias fotos estavam
disponiveis para cada ano durante o periodo de 1984 a 2005. Uma lista de todas as imagens de
satélite analisadas pelo Painel esta disponivel na Tabela 1.

A KCB revisou e analisou essas 93 imagens de satélite adicionais da mesma maneira que analisou
as 28 imagens de satélite anteriormente consideradas, conforme descrito no Apéndice F. O Painel
de Especialistas supervisionou e levou em consideracdo a anélise realizada pela KCB. Apo6s a
conclusdo da analise, o Painel de especialistas concluiu que nenhum ajuste ou modificacdo no
modelo computacional 3D da Barragem | era necessario e que as conclusdes originais do Painel
de especialistas sobre as causas técnicas da falha da Barragem | permaneceram inalteradas. A
analise das imagens de satélite adicionais segue abaixo.

1 Detalhes sobre o Painel de especialistas e seu mandato podem ser encontrados na pagina 1 do Laudo Pericial
e/ou no site www.b1technicalinvestigation.com.
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2.

FERRAMENTAS E FONTES DE DADOS

A imagem desclassificada do satélite Keyhole de 1967 néo foi incluida nesta avaliacdo porque é
anterior a construcdo da barragem. A imagem do satélite Keyhole de 1977 foi analisada, mas néo
foi utilizada para extrair detalhes geométricos da instalacdo de rejeitos porque a qualidade da
imagem era baixa. As 91 imagens de satélite restantes, obtidas dos satélites Landsat, foram
analisadas como parte desta avaliacdo. As imagens analisadas s@o apresentadas na Tabela 1.

Tabela 1: Resumo de 93 imagens de satélite

Crista da
Etapa | Barragem EI. Imagens de satélite
(m)
1 874.0 (2) 1977
2 877.0 -
3 879.0 -
(3) 19 de abril de 1984 (4) 6 de junho de 1984 (5) 8 de julho de 1984
4 884.0 (6) 24 de julho de 1984 (7) 9 de agosto de 1984 (8) 1 de fevereiro de 1985
' (9) 17 de fevereiro de 1985 (10) 22 de abril de 1985 (11) 8 de maio de 1985
(12) 25 de junho de 1985 (13) 12 de agosto de 1985 (14) 28 de agosto de 1985
(15) 3 de janeiro de 1986 (16) 20 de fevereiro de 1986 (17) 27 de maio de 1986
(18) 14 de julho de 1986 (19) 15 de agosto de 1986 (20) 31 de agosto de 1986
(21) 16 de setembro de 1986 (22) 2 de outubro de 1986 (23) 18 de outubro de 1986
(24) 3 de novembro de 2018  (25) 7 de fevereiro de 1987 (26) 28 de abril de 1987
(27) 15 de junho de 1987 (28) 1 de julho de 1987 (29) 17 de julho de 1987
5 889.0 (30) 2 de agosto de 1987 (31) 3 de setembro de 1987  (32) 19 de setembro de 1987
' (33) 5 de outubro de 1987  (34) 22 de novembro de 1987  (35) 25 de janeiro de 1988
(36) 29 de marc¢o de 1988 (37) 30 de abril de 1988 (38) 16 de maio de 1988
(39) 17 de junho de 1988 (40) 19 de julho de 1988 (41) 4 de agosto de 1988
(42) 21 de setembro de 1988 (43) 1 de abril de 1989 (44) 17 de abril de 1989
(45) 19 de maio de 1989 (46) 4 de junho de 1989 (47) 20 de junho de 1989
(48) 23 de agosto de 1989 (49) 24 de setembro de 1989  (50) 26 de outubro de 1989
(51) 3 de margo de 1990 (52) 4 de abril de 1990 (53) 9 de julho de 1990
6 891.5 (54) 25 de julho de 1990 (55) 26 de agosto de 1990 (56) 11 de setembro de 1990
(57) 27 de setembro de 1990
7 895.0 (58) 1 de janeiro de 1991 (59) 7 de abril de 1991 (60) 12 de julho de 1991
' (61) 30 de julho de 1992 (62) 31 de agosto de 1992
(63) 27 de marco de 1993 (64) 28 de abril de 1993 (65) 18 de agosto de 1993
8 899.0 (66) 19 de setembro de 1993  (67) 6 de novembro de 1993  (68) 8 de dezembro de 1993
' (69) 10 de fevereiro de 1994 (70) 1 de maio de 1994 (71) 2 de junho de 1994
(72) 18 de junho de 1994 (73) 5 de agosto de 1994 (74) 22 de setembro de 1994
9 905.0 (75) 7 de julho de 1995 (76) 7 de junho de 1996 (77) 26 de agosto de 1996
' (78) 28 de julho de 1997
10 910.0 (79) 16 de agosto de 1998 (80) 19 de agosto de 1999 (81) 21 de agosto de 2000
' (82) 22 de setembro de 2000 (83) 18 de abril de 2001 (84) 9 de setembro de 2001
11 916.5 (85) 21 de abril de 2002 (86) 26 de julho de 2002
12 922.5 (87) 14 de agosto de 2003
13 929 5 (88) 31 de julho de 2004 (89) 16 de agosto de 2004 (90) 6 de dezembro de 2004
' (91) 24 de fevereiro de 2005 (92) 13 de abril de 2005 (93) 19 de agosto de 2005
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14 937.0 -

15 942.0 -

Nota(s) 1. Imagem 1 (1967) ndo analisada como parte da avaliacdo complementar de imagem de satélite porque é
anterior a construcdo da barragem.

As imagens de satélite foram compiladas e analisadas usando um software de desenho assistido
por computador (CAD). As imagens de satélite foram definidas para a projecédo e datum listados
em Tabela 2.

Tabela 2: Resumo de projegéo e datum

Item Descricao
Projecéo Universal Transverse Mercator (UTM)
Zona 23S
Datum SIRGAS2000

3. ANALISE DE IMAGEM DE SATELITE

As imagens de satélite adicionais foram analisadas com a intencéo de verificar e atualizar, quando
necessario, a distancia entre a crista da barragem e o reservatorio na Barragem | em cada estagio
de construcédo (denominado "limite do lago de decantacdo "). Para auxiliar na analise, 0 AutoCAD
Civil 3D 2018™ (Civil 3D) foi usado como um repositorio central para importar as imagens de
satélite para analise e interpretacdo. Esta andlise incluiu a estimativa do limite do lago de
decantacdo para cada imagem de satélite, conforme mostrado no Anexo I. O limite que separa 0s
rejeitos finos e grossos é referido aqui como "limite das lamas". O processo usado na avaliacao
original foi definir este limite entre lama e rejeitos finos e grossos usando um offset a partir do
limite do lago de decantacdo. Esse offset foi estabelecido com base na distancia a montante do
limite do limite do lago de decantacdo em que os testes de penetracdo de cone (CPTs) mostraram
evidéncias de lama; na avaliacdo original, determinou-se que apenas 0s ensaios de CPTs mais a
montante mostraram evidéncias de lama e que aqueles realizados no talude da barragem néao
mostraram evidéncias de lama. Com base nisso, o limite de lamas foi posicionado entre esses
CPTs na avaliacao original.

O offset entre o limite do reservatorio e o limite das lamas na avaliacdo original foi usado com o
limite do lago de decantagdo atualizado na avaliagdo atual para determinar um limite de lamas
atualizado. O limite das lamas atualizado na avaliacdo atual também foi verificado quanto a
consisténcia com os CPTs que mostraram lamas e aqueles que ndo mostraram.

Usando o limite atualizado do reservatorio, foi determinada uma estimativa do
comprimento da praia para cada imagem de satélite. Como cada estagio de construcdo durou
varios anos, varias imagens de satélite estavam disponiveis para um unico estagio de construcao.
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Cada imagem de satélite tinha um comprimento de praia diferente; portanto, a média dos
comprimentos de praia medidos para uma determinada fase de construgéo foi usada para calcular
0 comprimento médio da praia para essa fase. Usando as estimativas de comprimento de praia de
cada imagem de satélite, em combinacdo com os dados coletados das 28 imagens de satélite
originais, as superficies de elevacdo tridimensionais do reservatorio para cada estagio de
construcdo foram modeladas em Civil 3D. Um resumo das elevagdes revisadas do reservatorio é
apresentado na Tabela 3.

Tabela 3: Resumo das elevacgdes do reservatorio

Etapa Crista da Barragem | Reservatorio El. Etapa Crista da Barragem | Reservatdrio El.
El. (m) (m) El. (m) (m)

1 874.0 870.2 9 905.0 899.9

2 877.0 873.2 10 910.0 904.5 (904.9)
3 879.0 876.2 11 916.5 910.6 (910.1)
4 884.0 880.8 (880.0) 12 922.5 917.3 (917.6)
5 889.0 885.8 (885.1) 13 929.5 924.9 (924.5)
6 891.5 887.9 (887.2) 14 937.0 931.9

7 895.0 891.1 (890.5)

8 899.0 895.1 (894.6) 15 942.0 936.2

Nota(s) 1. As elevacOes do reservatorio resumidas no Apéndice F mostradas em negrito foram atualizadas como
parte da avaliacdo complementar da imagem de satélite.

Uma superficie revisada do limite do lago de decantacdo, representando a intersecao entre o lago
de decantacdo e a praia, foi criada para toda a altura da Barragem |. Este limite é apresentado nas
trés secOes transversais usadas na avaliagdo original (denominadas 1-1', 2-2' e 3-3' - Vide Figura
1) na Figura 2. O limite das lamas também foi atualizado para refletir o limite atualizado do lago
de decantacdo, conforme discutido acima.

Os resultados da analise da imagem de satélite indicam que o limite revisado do lago de decantacéo
é geralmente compativel com o limite original préximo da ombreira direita (Vide Secdo 1-1' nas
Figuras 1 e 2). Em direcdo a ombreira esquerda, o limite do lago de decantacdo foi observado até
50 m mais perto da crista da barragem nas fases iniciais de construgéo (Vide Secédo 3-3' nas Figuras
1 e 2). Como o limite das lamas é baseado em um deslocamento constante do limite do
reservatorio, esta atualizacdo também move o limite das lamas aproximadamente 50 m a jusante
na area da ombreira esquerda. Os limites modelados do lago de decantagdo e lamas para cada
estagio de construcdo sdo mostrados nas imagens de satélite no Anexo I.

As imagens aéreas e de satélite ndo foram usadas para delinear rejeitos a jusante do limite das
lamas em tipos semelhantes de rejeitos (ou seja, rejeitos finos e grossos) ou para determinar os
limites entre esses materiais. Esse delineamento foi baseado nos dados de ensaios de CPT na
avaliacdo original e ndo é afetado pela interpretacdo dessas imagens de satélite adicionais. O
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delineamento entre esses materiais usados nas analises originais € mostrado na Figura 3, que
também mostra os limites revisados do lago de decantagdo e das lamas.

Os dados de ensaios de CPT usados para delinear os rejeitos finos e grossos foram concentrados
em torno das trés secOes transversais mostradas na Figura 1. Na avaliagdo original, os dados
interpretados nessas se¢des foram projetados para as ombreiras em uma dire¢do normal as linhas
de secdo. A direcao desta projecdo foi comparada com as imagens aéreas na avaliacdo original.
Verificagcbes semelhantes foram concluidas nesta analise complementar e foram consideradas
compativeis.

4, RELEVANCIA DOS DADOS ADICIONAIS

Apds esta andlise, o Painel de Especialistas concluiu que ajustes para os limites do lago de
decantacdo e das lamas para os estagios iniciais de construcdo nao teriam um efeito significativo
no resultado da investigacdo e que uma atualizacdo da modelagem numeérica ndo é necessaria. As
principais raz0es para esta concluséo sdo:

= Os ajustes no limite do lago de decantacdo ndo afetariam a delimitacéo entre rejeitos finos
e grossos porque este limite foi baseado em dados de ensaios de CPT. Conforme discutido
anteriormente, as interpretaces de ensaios de CPT foram feitas nas secdes transversais
mostradas na Figura 2 e extrapoladas para as ombreiras. As imagens aéreas adicionais
corroboram a extrapolagéo dos limites entre esses tipos de rejeitos para as ombreiras porque
as condic¢des nelas eram tipicamente semelhantes as das se¢des transversais mais proximas.

= O limite revisado do lago de decantacdo para 0s primeiros anos de construcao ndo teria um
efeito significativo na resposta geral dos modelos numéricos porque ndo alteraria o
delineamento das camadas de rejeitos finos e grossos. Pela mesma razdo, a calibracéo dos
modelos de percolacdo foi mais fortemente influenciada por dados dos Gltimos anos de
construcdo, o impacto geral dessas imagens de satélite adicionais também seria minimo.

» O limite das lamas atualizado est4 muito a montante para ter um efeito significativo nos
resultados da modelagem de deformacdo. As andlises de deformacdo mostraram que as
principais concentracdes de tensdes ocorreram abaixo do talude da barragem. Pode-se
inferir das imagens aéreas atuais que as lamas estavam localizadas a montante daquela
regido com base na abordagem usada na analise original de estabelecer o limite das lamas
aproximadamente 115 m a montante do limite do lago de decantacéo. Este limite estimado
das lamas é corroborado pelos dados dos ensaios CPT.
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Figuras
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ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.

LEGEND:

——— DESIGN SECTIONS . 1mCONTOURS
POND OUTLINE 5 m CONTOURS

——— MODELED POND BOUNDARY -\ DAM RAISE OUTLINE
(AVERAGE FOR RAISE 6)

1:3,000

30

60

BASED ON A 11"X 17"
DRAWING SIZE

CLIENT

PROJECT
REPORT OF THE EXPERT PANEL ON THE TECHNICAL CAUSES OF
THE FAILURE OF FEIJAO DAM 1- SUPPLEMENTAL ASSESSMENT

TITLE
SATELLITE IMAGES
APRIL 4, 1990 (S)
RAISE #6
DAM CREST EL. 891.5 m

SCALE PROJECT No. FIG. No.
1:3,000 A03355A02 | FIGURE I-52

KCB-FIG-B-L



NOTES:

1.

2.

3.

ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.

LEGEND:

DESIGN SECTIONS . 1mCONTOURS

POND OUTLINE 5 m CONTOURS

MODELED POND BOUNDARY -\ DAM RAISE OUTLINE
(AVERAGE FOR RAISE 8)

1:3,000

30 50 BASED ONA 11"X 17"
DRAWING SIZE

CLIENT

PROJECT
REPORT OF THE EXPERT PANEL ON THE TECHNICAL CAUSES OF
THE FAILURE OF FEIJAO DAM 1- SUPPLEMENTAL ASSESSMENT

TITLE
SATELLITE IMAGES
AUGUST 18, 1993 (S)
RAISE #8
DAM CREST EL. 899 m

SCALE PROJECT No.

FIG. No.
1:3,000 A03355A02 | FIGURE I-65

KCB-FIG-B-L



NOTES:

1.

2.

3.

ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.

LEGEND:

DESIGN SECTIONS . 1mCONTOURS

POND OUTLINE 5 m CONTOURS

MODELED POND BOUNDARY -\ DAM RAISE OUTLINE
(AVERAGE FOR RAISE 8)

1:3,000

30 50 BASED ONA 11"X 17"
DRAWING SIZE

CLIENT

PROJECT
REPORT OF THE EXPERT PANEL ON THE TECHNICAL CAUSES OF
THE FAILURE OF FEIJAO DAM 1- SUPPLEMENTAL ASSESSMENT

TITLE
SATELLITE IMAGES
NOVEMBER 6, 1993 (S)
RAISE #8
DAM CREST EL. 899 m

SCALE PROJECT No.

FIG. No.
1:3,000 A03355A02 | FIGURE I-67

KCB-FIG-B-L



NOTES:

1.

2.

3.

ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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POND OUTLINE 5 m CONTOURS

MODELED POND BOUNDARY -\ DAM RAISE OUTLINE
(AVERAGE FOR RAISE 8)

1:3,000

30 50 BASED ONA 11"X 17"
DRAWING SIZE

CLIENT

PROJECT
REPORT OF THE EXPERT PANEL ON THE TECHNICAL CAUSES OF
THE FAILURE OF FEIJAO DAM 1- SUPPLEMENTAL ASSESSMENT

TITLE
SATELLITE IMAGES
DECEMBER 8, 1993 (S)
RAISE #8
DAM CREST EL. 899 m

SCALE PROJECT No.

FIG. No.
1:3,000 A03355A02 | FIGURE 1-68

KCB-FIG-B-L



NOTES:

1.

2.

3.

ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.

LEGEND:

DESIGN SECTIONS . 1mCONTOURS

POND OUTLINE 5 m CONTOURS

MODELED POND BOUNDARY -\ DAM RAISE OUTLINE
(AVERAGE FOR RAISE 8)

1:3,000

30 50 BASED ONA 11"X 17"
DRAWING SIZE

CLIENT

PROJECT
REPORT OF THE EXPERT PANEL ON THE TECHNICAL CAUSES OF
THE FAILURE OF FEIJAO DAM 1- SUPPLEMENTAL ASSESSMENT

TITLE
SATELLITE IMAGES
AUGUST 5, 1994 (S)
RAISE #8
DAM CREST EL. 899 m

SCALE PROJECT No. FIG. No.
1:3,000 A03355A02 | FIGURE I-73

KCB-FIG-B-L



NOTES:

1.

2.

3.

ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
ASSESSMENT WERE PROVIDED BY PhotoSat.

SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE
SUPPLEMENTARY ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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NOTES:
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LEGEND:

DESIGN SECTIONS ~~_ 1mCONTOURS

ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.

ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.
POND OUTLINE 5m CONTOURS

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL X

ASSESSMENT WERE PROVIDED BY PhotoSat. MODELED POND BOUNDARY -\ DAM RAISE OUTLINE
(AVERAGE FOR RAISE 9)

IMAGES WITH (S) IN THE TITLE REFER TO THE 90 IMAGES PROVIDED AS PART OF THE SUPPLEMENTARY

ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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NOTES ] PROJECT
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THE FAILURE OF FEIJAO DAM 1- SUPPLEMENTAL ASSESSMENT

ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
DESIGN SECTIONS ~~>_ 1mCONTOURS

ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S. SATELLITE IMAGES

POND OUTLINE 5m CONTOURS MARCH 1998
ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL
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DESIGN SECTIONS " 1mCONTOURS L TimE
2. ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S. POND OUTLINE SATELLITE IMAGES
5m CONTOURS
3. ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL AUGUST 16, 1998 (S)
ASSESSMENT WERE PROVIDED BY PhotoSat. ——— MODELED POND BOUNDARY -\ DAM RAISE OUTLINE RAISE #10
(AVERAGE FOR RAISE 10) DAM CREST EL. 910 m
4. SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE 1:3.00 30 50 BASED ONA 11"X 17" -
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1. ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE. THE FAILURE OF FEIJAO DAM 1- SUPPLEMENTAL ASSESSMENT
DESIGN SECTIONS " 1mCONTOURS L TimE
2. ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S. POND OUTLINE SATELLITE IMAGES
5m CONTOURS
3. ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL AUGUST 19, 1999 (S)
ASSESSMENT WERE PROVIDED BY PhotoSat. ——— MODELED POND BOUNDARY -\ DAM RAISE OUTLINE RAISE #10
(AVERAGE FOR RAISE 10) DAM CREST EL. 910 m
4. SATELLITES IMAGE WITH (S) IN TITLE REFER TO THE 93 IMAGES PROVIDED AS PART OF THE 1:3.00 30 50 BASED ONA 11"X 17" -
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NOTES: LEGEND:
1. ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
DESIGN SECTIONS _~~_ 1mCONTOURS
2. ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.
POND OUTLINE 5m CONTOURS

3.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL

ASSESSMENT WERE PROVIDED BY PhotoSat.

IMAGES WITH (S) IN THE TITLE REFER TO THE 90 IMAGES PROVIDED AS PART OF THE SUPPLEMENTARY

ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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NOTES: LEGEND:
1. ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE.
DESIGN SECTIONS _~~_ 1mCONTOURS
2. ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.
POND OUTLINE 5m CONTOURS

3.

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL

ASSESSMENT WERE PROVIDED BY PhotoSat.

IMAGES WITH (S) IN THE TITLE REFER TO THE 90 IMAGES PROVIDED AS PART OF THE SUPPLEMENTARY

ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.

592,400 E

2.

592,600 E

[

MODELED POND BOUNDARY . DAM RAISE OUTLINE
(AVERAGE FOR RAISE 10)
1:3,000 30

PROJECT
REPORT OF THE EXPERT PANEL ON THE TECHNICAL CAUSES OF
THE FAILURE OF FEIJAO DAM 1- SUPPLEMENTAL ASSESSMENT

TITLE
SATELLITE IMAGES

BASED ON A 11"X 17"

APRIL 2000
RAISE #10
DAM CREST EL. 910.0 m
SCALE PROJECT No. FIG

No.
1:3,000 A03355A02 FIGURE |-84

KCB-FIG-B-L



592,000 E

7,775,400 N

592,200 E

592,400 E

592,600 E

7,775,200 N

7,775,000 N

7,774,800 N

NOTES:
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DESIGN SECTIONS ~~>_ 1mCONTOURS
ALL COORDINATES AND ELEVATIONS ARE REFERENCED TO UTM SIRGAS2000 ZONE 23S.
POND OUTLINE 5 m CONTOURS

ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL

ASSESSMENT WERE PROVIDED BY PhotoSat. ——— MODELED POND BOUNDARY -\ DAM RAISE OUTLINE
(AVERAGE FOR RAISE 10)

IMAGES WITH (S) IN THE TITLE REFER TO THE 90 IMAGES PROVIDED AS PART OF THE SUPPLEMENTARY

ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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1. ALL DIMENSIONS AND ELEVATIONS ARE IN METERS UNLESS STATED OTHERWISE. THE FAILURE OF FEIJAO DAM 1- SUPPLEMENTAL ASSESSMENT
DESIGN SECTIONS " 1mCONTOURS L TimE
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POND OUTLINE 5m CONTOURS SEPTEMBER 22, 2000 (S)

3. ALL SUPPLEMENTARY SATELLITE IMAGES WERE PROVIDED BY GeoApp. IMAGES USED IN THE ORIGINAL i
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ASSESSMENT WERE PROVIDED BY PhotoSat.
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ASSESSMENT. IMAGES WITHOUT (S) WERE USED IN THE INITIAL ASSESSMENT.
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