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APRESENTACAQ

Em cumprimento ao que determina o Codigo de Mineragéb, a
COMPANHIA DE PESQUISA DE REcURsoS“MIﬁEﬁAIS';*CPRM;'submete ao  DE
PARTAMENTOQ NACIONAL'DA'PHODUQEO MINERAL - DNPM, o presente Plano
de Lavra Experimentélfa Ser implantado na Groté CegéL e arredores,

num total de 1350 ha de area, na regiao do Medio Tapajos.

Neste 1local foramhﬁésenvﬁlviﬁos servigds de pesquisa on
de avaliou-se uma reserva aluvionar de 1.491.480 m’® ‘sendo,87.497m°
de reserva medida-e”1,421.268 m® de reserva ilndicada, obtendo-se

um teor medio em ouro .de -0,500 g/m’.

Atenta aos preceitos do Cédigo de:Mineragéo,a CPRM execu
tara tambem pesqulsas cmmplementarés e de detalhe;'visando obter
informagaes que permltam ampliar a reserva e possibilitem ainda,
definir uma metodologiszs adequada a execugcao e avaliag‘éo glabal dos

depositos auriferos da regiao do Medio Tapajos. . »
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1. INTRODUCAO

A regiao do-MédiofTapajés desde longa data tem sef_mostri
do altamente produtora de ouro, quer por garimpagem guer por la

vIa mecanizada.

Desde a décadé de 70, varias empresas de mineracao vem
atuando na regiao e, atualmente, cerca.de duas dezenas delas  vem
desenvolvendo pesquisas em associagéa com a Companhia de Pesquisa
de Recursos Minerais —-CPHM, empresa ligada ao Ministerio das Mi

nas € Energia e responsavel pelo maior incremento de trabalhos tec
nicos na regiao do Medio Tapajos.

b

A Mineracao do Medio Tapajos Ltda.- MMTL, associou-se  a
CPRM para pesquisa dgigﬁ;gwat;;;és.deibdﬁfratg de_aséociagad -para
pesquisa e lavra nas areas denominadas internamente de BT-57, cor
respondentes aos processos DNPHS nes 850.444/81 e-SSQ.ddS/Bl (Blg

co Sul) e, por sua vez, correspondentes aos Alvaras de Pesquisa

'n2s 2953 e 3012, respectivamente.(vide Fig. 1~Mapé de localizacao)

Os servigos de pesquisa realizados neste bloco detecta

ram, ate o presente, uma area com depositos aluvionares de interes

se economico, situada na porgao Sul do Alvara 2953, abrangendo

os Igarapes Lata, Regua, Cega, Oca, Peba e Castanheira e seus res

pectivos interfluvios. Esta area-alvo, genericamente denominada

Grota -Cega, foi selecionada a partir de trabalhos de campo - que

constaram de reconhecimento e mapeamento geologico, amostragem geo

quimica, sondagem "Banka'" e escavacoes de pogos e trincheiras.

Sabedores da alta potencialidade aurifera da regiao do
Medio Tapajos e cientes de que as pesquiéas realizadas obedeceram
a rigiddg critéfios de avaliagao técnico—econahiqos, a COMPANHIA
DE PESQUISA DE RECURSOS MINERAIS, e a empresa associada, MMTL, de

cidiram implantar trabalhos ‘de Lavra Experimental na area de Gro

ta Cega, para que solicita a autofizagéo do DNPM. O esquema ante
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cipado de lavra aqui proposto, resultara, entre outros, nos se
guintes beneficios:
. melhor conhecimento das caracteristicas dos pequenaos
depositos auriferos aluvio-coluvionares do Medio  Tapa
jos com respeito ao seu aproveitamento por métodos ra

cionails de lavra.

. introdugao na regiao de uma nova concepgao para recupe
ragao industrial de ouro fino em concentradores centri-

fugos.

. geragao de uma receita que contribuira para reduzir os

custos com O programa de pesquisa em andamento na area.

. Finalmente, constribuira ainda que modestamente,para o

aumento da produgao local de ouro.

2. LOCALIZACAO E ACESSO

A area selecionada para a implantagao da Lavra Experimen

tal compreende um conjunto de pequenos depositos aluvio-coluviona-

res, distribuidos em um raio maximo de 3 Km a partir da pista Gro

ta Cega, e contidos nos vales dos igarapes citados no item 1

(Anexo II). As operageos de lavra serao iniciadas na Grota Cega, si-
T

tuada na margem esquerda do Igarape da Regua, este por sua vez a

fluente da margemdireita do Igarape da Lata, pertencentes a bacia

do Rio Tocantins (Fig. 1). As coordenadas aproximadas do centro da

area sao as seguintes:
Latitude: 62 9' 45"
Longitude: 59¢ 2t 15"

O acesso as areas pode ser feito, a partir de Itaituba,de

carro ate a Vila Aruri, utilizando-se as rodovias Transamazonica e
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Cuiaba-Santarem por cerca de.150 km de estrada sem pavimentacao.
A partir deste_ponto, 0 acesso e feito por vié.ééfeé por cerca de
30 minutos atraves de avioes monomotores, ate a nové pista Grota
Cega, com 400 m de extensao, implantada pela CPRM e MMTL, com O

objetivo de viabilizar o projeto de Lavra Experimental.(fotos 7 e
8). Como opgao,.pode-se voar desde Itaituba ate Grota Cega com tem

po de voo de aproximadamente 60 minutos.

No interior das areas todo deslocamento e feito a pé

|

traves de picadas de bom transito.

Alem da nova pista, o Bloco BT-57 & servido pelas pistas

S0 Sebastiao e Tocantins que .daoc acesso as partes sudoeste e les

te das areas,respectivamente.

3. ASPECTOS FISIOGRAFICOS

3.1 - Clima

O clima da regiao e do tipo quente e umido com duas esta
coes climaticas bem definidas: o chamado ”inverﬁo amazonico", que
corresponde ao periodo de chuvas e que se estende, de maneira - ge
ral, de janeiro a abril e um periodo mais seco, porem, com chuvas

esporadicas, abrangendo de maio a dezembro.

"

A temperatura anual varia entre 302 e 352 C e as precipil

tagoes pluviometricas chegam a atingir 2.500 mm/ano.

3.2 — Vegetacao

A vegetacgao ocorrente é tipica da regiaoc amazonica, ou
seja, extremamente arborescente onde se destacam duas ciaéses de
vegetagao: a mata de Terra Firme e a Mata da Varzea, corresponden
do a primeira aos terrenos coluvionares; alto de morros e serras e

a segunda aos tTerrenos baixos e periodicamente alagaveis na epoca

i el -
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do "“"inverno'.
3.3 - Hidrografia
Os principais cursos d'agua existentes na area s3o oS

igarapés Pantera, Lata, Reto, Base, Regua (formadcres do Igarape A
rapari) e Arroz. Todos estes perténcentes a bacia do rio Tocan-

tins.

Embora o padrao dendritico seja o dominante,marcado pelas
drenagens secundarias, observa-se tambem o padrao retangular, en

talhado pelas fraturas e falhas geralmente no seio de rochas gra-

niticas.

3.4 - Geomorfologia

Nas areas objeto do presente texto, predominam 3 (tres)

formas de relevo denominados de Planicie, Peneplanicie e Macigo

Montanhoso.

A Planicie representa faixas continuas aluvionares - mar
geando as drenagens, destacando-se as planicies de inundacgao do

Rio Tocantins, Igarapes Periquito, Lata, Pantera e Arroz.

A Peneplanicie mostra-se bastante denudada e forma um

relevo intermediario na regiao.

O macigo Montanhoso corresponde as maiores altitudes to-

pograficas formando serras e morros isolados.

4. GEOLOGIA DA AREA

A partir do Mapeamento Geolﬁgico realizado, foram indivi
dualizadas as unidades litoestratigraficas, conforme pode ser vis

to no Quadro 1 e anexo 1.
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QUADRO 1.- COLUNA ESTRATIGRAFICA

T

IDADE ' UNDIADE LITOLOGIAS
Quaternario D8pésita Aluvionar Depositos Fluviais,Areno-silto-
| | argiloso com cascalho, inconso
lidado. | |
Proterozéicq ‘Suite Instrusiva Granitos, Adamelitos e Grandio-
Medio Maloquinha ritos, Intrusivos, Pos-Cinemati
| COS. |
Grupo Iriri Riolitos, Riodacitos, Dacitos e
- {Tufos |
Arqueozoico Suite Metamorfica |Cnaisses, Granodioritos com en-
Cuiu-Cuiu craves deﬁRﬁchasI%etabésicas

A Suite MetaméfficafCuiﬁeCuiﬁ possui'ampla representati
vidade, perfazendo cerca de 25% do total da area trabalhada. Faz
contacto discordante e por falha com a Suite Intrusiva Maloquinha

estando ainda recoberta pelos sedimentos recentes.

O Grupo Iriri esta representado no flanco sudeste,. acom

‘panhando parte do Rio Tocantins no dominio das duas margens. Esté

em contato discordante e falhado, bem definido, com os litotipos

da Suite Intrusiva Maloquinha.

A  Suite Intrusiva Maloquinha ocupa cerca de 60% da  area
trabalhada e ocorre em duas faixas distintas do terreno. A maior,
prolonga-se para 0s setores norte e legste, estreitando-se ;pafa

sudeste ; a menor, esta confinada ao setor ceste e apresenta forma.

. alongada'fazendg parte de um batolito que se estende para alem dos

Alvaras de Pesquisa.
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As duas falixas fazem contato discordante e falhado com
os metamorfitos da Suite Metamorfica Cuiu-Cuiu e somente a faixa

malor exibe identicos contatos com os vulcanitos do Grupo Iriri.

Os depositos aluvionares sao constituidos por sedimentos
recentes e preenchem os "flats" das principais drenagens. Recobrem
as unidades mais antigas, formando faixas continuas e mapeaveis na
escala do trabalho executado. Sua constituicao esta ligada a area
fontelcircundante; que fornece detritos oriundos do intemperismo
das unidades mais antigas o que determina variagoes na  granulome

tria, cor e selecao de graos.

Ainda em_conformidade com os trabalhos anteriormente rea
lizados, as atuais acumulagoes auriferas estao contidas nos ‘'pla
ceres" resulfantes de intensa degradacaoc a que estiverem submeti

das as rochas mais antigas da area.

A mais provavel origem do ouro estaria ligada as intru
soes de corpos graniticos de idade Proterozoica (Suite Intrusiva
Maloquinha) que ao atravessarem antigos nucleos (Suite Metamérfi

ca Cuiu~Cuiu) teriam remobilizado o metal, ent3o a nivel de p.p.b,
reconcentrando-oc nas aluvioes em condicoes economicas favoraveis

a sua exploracao.

Esta ideia estaria em consonancia com os estudos desenvol
vidos por MAC GREGOE (1951) na Rodesia, onde cinturoes .auriferos
distribuém—se em 3 (tres) ambientes, Nnos quails participa uma su
cessao de rochas vulcanicas basicas metamorfizadas e intrudida por
3 geragoes de granitos sendo que destes, as mais tardias,com maior
indice de carater basico, sio onde aparecem os principais jazimen
tos de ouro. Portanto, a partir destas condigSes obtidas na fase
final de consolidacao dos grémitéides, atingindo o estagio | hidro

termal, da-se o surgimento de veios de quartzo auriferos, formando

os Jazimentos, preenchendo fissuras com posterior resfriamento.



5. AVALIACAO DAS RESERVAS ALUVIONARES

O bloco de pesquisa BT-57, parte Sul, foi pesquisado pela
CPRM em associacao com a MMTL de maio a deﬁembro de 1985, tendo si
do seiecionado até o presente, a area alvo Grota Cega, constitui
da pelos Igarapes Lata, Régua;.Cega,_Oca, Peba efCastanheira.(Vide

mapa de situagcao Anexo II).

A area alvo selecionada compreende cerca de 1350 ha, onde
os servigos de pesquisa empreendidos comprovaram uma reserva  alu
vionar de 1.491.480 m’, sendo 87.497 m’ a nivel de reserva medida
e 1.403.983 m’ de reserva indicada, como possibilidade de ampliar

o volume aluvionar e o teor em fungao dos trabalhos de pesquisa

de detalhe em andamento.
5.1 - Metodologia

A estratégia adotada no Projeto BT-57 para avaliacao dos

depositos aluvionares de ouro, usou © criterio de aproximagao sSu

cessivas, tanto no aspecto de densidade de amostragem, quanto ao
. N -
volume e tratamento das amostras coletadas, cujos procedimentos de

rotina sao descritos a seguir:

a) Fotointerpretacao e reconhecimento: Apos a delimitacgao

das faixas aluvionares por fotointerpretagac  geologi
| | :

ca, sobre fotografias aereas na escla 1.100.000, - se
| €
i

guiu-se ao reconhecimento de campo. Nesta fase, com

0 uso da barra-mina percurssiva foram executados furos
exploratérias para teste da espessura e da presenca
de cascalho nas aluvioes. As informagoes obtidas per
mitiram a selegao de alvos pararprospecgéo, seja por
pogos, seja por sonda.fﬂadka”.

b) Prospecgﬁo por Poqqs'Exploratérios.'Nas igarapés sele-
cionados; foi executada uma qampanha preliminar de po

GOS exploratorios, em linhas afastadas de 800 m ou

= .
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400 m. Em cada linha foram escavados um minimo de 3 po

i

GOS de 1,20 m x 0,80 m, ate o "bedrock'".. Das camadas

de areia e cascalho atravessadas foram coletadas amos

tras fepresentativ&ade 60 litros, concentradas em ba

teia, sendo o teor de ouro avaliado pelo metodo compa
rativo de contagem e avaliacao de tamanho das pintas.
Todos os igarapés com poéos com teores estimados acima
de 100 mg/Au/m’ foram considerados de interesse  para

trabalhos de detalhamento.

Nos igarapes indicados como alvo para detalhamento

foram escavados pogos com as mesmas caracteristicas po

rem em malha de até1200 m x 20 m.

Nesta etapa, alem da avaliacao de teor por contagem de
pintas, todas as amostras foram submetidas a amalgamé—
anm Os igarapés com teor medio na secgéo cascalho/
areia superior a 200 mg/Au/m? julgados de interesse pa
ra desenvolvimento de trabalhos de pesquisa com amos

tragem de grande. volume.

Amostragem de gréndes volumes {"bulk .sampling'"). A etapa

mais avancada de exploragao, da qual resulta a defini
cao de reservas medidas, procurou aferir com a melhor

aproximagac, 0s teores reais de ouro recuperavel nos

‘aluvioes atraves de amostras de grande volume, cuidado

samente tratadas em concentradores mecanlicos.

..||
t -

%
Com este objetivo, foram abertas trincheiras de 3,00 m

Xx 1,00 m em uma malha de 200 m X 20 m. As camadas de
argila, areia e cascalho escavadas eram mantidas em
piihas individualizadas, alem do material da "Lagrese!
(" bedrock") tambem escavado ate os primeiros 30 a 40 cm.
As fragaes argila; arelia, cascalho e 'edrock’ em vmlg

mes variando entre 0.8 ate 3 metros cubicos, foram
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deslamadas e pfé-concentradas no equipamento "OUROMATIC".

(Foto 5). 0Os pre-concentrados obtidos foram bateados;

i

- com repasse, amalgamando-se O ouro na propria bateia.

A experiencia de Projeto BT-57 demonstrou que os teo

res de'"bulk sample" avaliados pelo procedimento acima,

lograram aumentar os teores estimados atraves de pogos

com amostragem de 60 litros, por um fator de 2 a =~ 2,85
vezes tendo-se registrado Casos-de.diferenéaslaté 5
vezes.

Prospecgao por Sondagem"Banka'- Sonadagem Banka conven
cional-de 4" foi aplicada nos trabalhos de prospecgao
do Projeto BT-57 nos casos de aluvioes com  espessura
supgrigr a 3 metros.

No baixo cursc do igarape Lata, nos igarapes Aruri® e
Pantera e no Rio Tocantins toda a explofagﬁo foil cohdg
zida com sondagem'Bankal

Por fugir dos objetivos imediatos deste relatério, os
trabalhos de pesquisa referidos neste item serao abor

dados em outro relatorio especifico,

5.2 - Trabalhos Executados e Resultados Obtidos

Inicialmente foram delimitadas as faixas aluvionares exis

tentes ao longo dos principais Igarapes, a partir da analise de fo
tos aereas em escala 1:100.000, produzidas pelo projeto 07 /FAB/

PDC/80 e imagens de radar do Projeto'RADAMBRASIL'em.éscalaﬁhl@dkﬁﬂ
e 1:250.,000;,

com posterior cheque de campo.

A partir do cheque de campo quando foram medidas as espes
suras dos aluvioes atraves do uso de barra-mira, o alvo "Cega' foi
selecionado para, de imediato, ser investigado atraves de pogos de

pesquisa para comprovacao ou nao .da existeéncia do metal.
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Foram entao escavados 35 pogos prospectivos ao longo des
tas drenagens, onde em funcao dos resultados animadores programou

se o detalhamento a fim de poder-se avaliar as reservas. (Fotos 1,2 e 3 Ane
xo V). -

Os servicos de detalhamento consistiram na escavacao de
trincheiras de 3,00 x 1,00 m e pogos de 1,20 x 0,80 conforme des

—

crito abalxo:

- Igarape Lata: Foram executados 3 linhas de pogos numa
malha de 600 x 20 m onde fol avaliado uma reserva  indi

cada de 1.093.648 m® .

- Igarape Peba: Foram executadas 2 linhas de pogos onde

avaliou-se uma reserva indicada de 47.120 m’.

- Igarapé Oca: Foram exécutadas 2 linhas de pog¢os numa ma
lha de 700 x 20 onde foi avaliado uma reserva indica -

da de 99.375 m’.

- Igarape Castanheira: Foram executadas 4 linhas de pogos

‘onde foram avaliados 163.600 m° de reserva indicada.

- Igarape Cega: Foram executadas 11 linhas de trincheiras
e 1 linhade pogos numa malha déTEOO x 20 m onde foram
medidos 51.767 m° de aluviao mineralizados sendo
26.505 m’ de areia e cascalho (minerio) e 25.262 m® de
argila (esteril) com um teor médio na coluna de 0,500g/

3

m- e no_minério de 0,975 g/mE, (Quadro‘II,'mapa'-_ de

detalhe anexo III e perfil correlativo anexo IV).

- Igarape Eégua: Foram executados 6 linhas de trincﬁeiras
numa malha de 200 x 20 m onde foram medidas 35,730m’
de aluviZio sendo 18.445 m’ de areia e cascalho e
17.285 m® de argilahéom um teor medio de 0,379 g/maﬁgug

dro III).
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, M INERTIO ESTERTIL T OTA L
AREA . . |
BLOCO (areia + cascalho) (Capeamento ) (Min. + Est.)
(m? ) ESPESSURA| TEOR VOLUME 0 “SPESSURA| VOLUME [ESPESSURA | VOLUME
(m) (g/m’) (m’ ) Sg) (m) (m*) _(m ) (m” )

20 N 1769 0,53 0,544 937,57 .| 510,04 0,69 1220,61 1,22 | 2158,18
30 2867 0,42 0,582 1204,14 700,81 | 0,63 1806, 21 1,05 3010, 35
100 3848 0,65 0,781 2501,20 | 1953,44 | 0,32 1231, 36 0,97 3732,56
240 8025 0,61 1,193 4895,25 | 5840,03 | 0,4l 3290, 25 1,02 8185, 50
430 9290 . 0,54 0,892 5016,00 | 4474,81 0,43 3994 .70 0,97 9011 , 30

660 5811 0,40 1,596 2324 3709, 10 0,67 3894 1,07 6218
710 4819 0,31 >.3717 | 1493,89 | 354306 0,67 3228,79 0,98 | 4722 .68
850 11204 0,49 0,565 5489,96 | 3101,83 0,41 4593, 64 0,90 |10083.60
1040 3147 0,41 1,206 | 1290,27 | 1556,07 0,46 | 144762 0,87 2737 .89
G.GOIANO 1093 0,45 0,316 491,96 155,46 - - 0,45 491 .96
G.0OCULOS 1792 0,48 0,332 859,92 285,49 0,31 555, 37 0,79 | 1415,29

G.MACACO - - - - - - - - -

. i o ——— B —
e ——— J/—"—ﬁ
Z 53665 - - 26504;% 25.830, 14 ( 25.262,55) - {51767, 31
— T~ _""'h...-._— - - P doeeee j




QUADR O III
+ -
—— | ] _ )
! ) B Y IRV A ol
. ] T MINERTIO "ESTERIL TOTAL
AREA (areia + cascalho) (capeamento) (MIN, + EST.)
BLOCO | B n | T |
— - (m® ). |ESPESSURA| TEOR VOLUME Q ESPESSURA| VOLUME |ESPESSURA| VOLUME
| (m) (g/m’) (m®) (g) (m) (m® ) j (m) (m® )
150 - - - - - . - | - ] -
1350 -~ - — - - - - - -
550 9.800 0,675 0,275 6.615 1,810 0,5 4.900 1,175 11.515
840 - - - - - | - - - -
1050 9.000 0,35 0,329 3,150 1.036 0,825 7.425 1,175 10.575
1290 12.400 - 0,70 0,476 8.680 - 4.132 0,40 4.960 1,10 13.640
31.200 _ - 18.445 6.187 - 17.285 . (35.730
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QUADRO RESUMO DE RESERVAS

: RESERVA RESERVA
LGARARE INDICADA (m®) MEDIDA (m®)
LATA 1.093.648 | -
PEBA. - 47.120 -
OCA | 99.375 - -
CASTANHEIRA 163.840 -
| | -4 V/
CEGA . - ] 51.767
REGUA - 35.730
SUBTOTAL 1.403.983 - 87.497

5.3 - Caracteristicas dos Depositos

Do topo para a base, os perfis dos pogos e trincheiras,

" exibem de maneira geral (Foto 4):

- argila plastica esbraquiﬁéada;

- areia fina a media:

- cascalho com matriz argilo-arenosa, variando os seixos

de quartzo entre angulosos e subangulosos.

Em funcao da paleo-topografia, a éspessura destes

vioes varia de 0,50 a 2,50 m.

O ouro ocorre em granulaéégngina (f 100 mesh) em

alu-

quase

sua totalidade estando presente tanto no nivel de cascalho guanto

no horizonte arenoso.

A espessura do cascalho varia entre 0,20 m e 0,985 m,
rendo em apenas um nivel, nao tendo sido observado mais de um

vel em nenhuma das escavacgoes efetuadas.

ocor

ni
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Os niveis argilosos sao constituidos por uma argila plas
tica, por vezes arenosa, de cor amarelo-avermelhada variando ate

cinza-esbranquicada e sua espessura situada entre 0,30 m e 0;80 m,

Os horizontes arenosos contendo o metal consistem de

areia fina a media, por vezes algo argilosa, de cor cinza-clara,cu

Ja espessura varia de 0,20 m a 0,70 m. .

O "bedrock" e constituido de rocha bastante alterada, com
posigao granitica sendo que menos frequentemente sao observados

seixos de anfibolito alterado que sao, provavelmente, restitos dos

encraves basicos bastante comuns na Suite Metamorfica Cuiu-Cuiu.

6. LAVRA EXPERIMENTAL

6.1 - Introdugao

A posigao de hegemonia adquirida pela Provincia Aurifers
do Medio Tapajos no cenario brasileiro de producao de ouro tem-se
fundamentado no aproveitamento por garimpagem de pequerios e médios
depositos aluvionares. na faixa de algumas dezenas ou .centenas de mi-

lhares de metros cubicos raramente ultrapassando 1 milhao de me

Lros cubicos em volume.

Esta caracteristica fundamental da Provincia Aurifera do
Medio Tapajos tem sido mal compreendida em muitos empreendimentos

mineiros preocupados apenas em grandes depositos aluvionares.

-

E nossa convicgao que os pequenos depositos  aluvionares
podem ser objeto de uma lavra racional, oferecendo os beneficios
de se trabalhar teores elevados, com investimentos relativamente

baixos, operando-se com uma técnologia e um grau de eficiencia com

paravel e até superior ao observado nas plantas de grande porte.

Fundamentado nesta premissa, a CPRM, em associacao com a
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Mineracao do Medio Tapajés.Ltda - MMTL; vem submeter ao.ﬁNPM O pre
sente Plano de Lavra Experimental, dimensionado para promover a
lavra racional de pequenos depositos aluvionares, com flexibilida
de suficiente para operacao nas condicoes mais dificeis de infrg
estrutura e 1ogistica. Ao mesmo tempo, o projeto introduz no cené
rio da lévra aluvionar de ouro no Tapajés, uma das mais modernas
tecnologias para concentracao gravimetrica de ouro, particularmen

te de ouro fino e superfino (Anexo VI ).

Adicionalmente, o presente Pplano de lavra experimental

contribuira para gerar recursos gue irao amenizar os pesados in
vestimentos da empresa associada na pesquisa do Bloco BT-57, gera
ra por consequencia “"royalties" para a CPRM e contribuira, ainda

que modestamente, para o esforg¢o nacional de aumento da pfodugéo

nacional de ouro.

6.2 - Descrigao do Projeto de Lavra Experimental

6.2.1-— Lavra

O metodo de lavra utilizado sera o desmonte hidraulico
convencional, perfeitamente adequado a lavra de aluvioes friaveis

de pegquena espessura e a escala planejada para a operacao.

Na frente de lavra SEerao utilizédos 3 conjuntos de . moto
bombas constituidas por um motor Agrale M-790 de 27 HP acoplado
a uma bomba King AP de 5" x 4" com capacidade de BO.OOOII/h . a

6O m.c.a, Cada motobomba alimentaré 2 monitores com saida de 3/4"
com possibilidade de -abertura para 1" de acordo com as necessida -
des da operagao. O material solido desagregado formara uma polpa

que fluira para o0s pog¢gos de bombeamento, convenlentemente distri

buidos no piso do "pit'.

O bombeamento da polpa desde o fundo do "pit" ate a plan

ta de concentracao sera efetuada por dois conjuntos de motobombas
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de cascalho constantes cada um de motor Agrale M~790 de 27 HP aco
plado a bomba de casdalho Hidrojet de 5" x 5". O sisfema de bombég
mento de cascalho tem uma capacldade total ae bombeamento de 200
m®> /hora de uma polpa com ate 15% de sélidos. Na prética devera ope

rar com uma densidade media de polpa de 10 a 12%.

A operagao de lavra sera precedida do desmatamento e limpeza da
area a ser minerada bem como da construgao de barragens, canais de

desvio do rio e demais procedimentos necessarios ao total aprovei

tamento dos aluvioces auriferos definidos na pesquisa. (Foto 6).A lavra tra

balhara continuamente em 3 turnos diarios de 8 horas cada. Para e
feitos praticos, tomou-se uma média de 24 dias de 22 horas de tra-
balho efetivo no mes. A uma densidade minima de polpa de 10% o sis

tema atinge uma producao nominal de 10.560 m’ /mes.

£.2.2 - Beneficiamento (Concentracgzo)

A plénta de beneficiamento ou concentragéo foi pfojetada

para tratar 200 m’/hora de polpa com densidade media de 10% de 80

-

lidos. E composta pelas seguintes unidades (Anexo VI):

Unidade de Concentracao:

a) Uma peneira vibratoria de dois "decks'" com telas de 1/2" e
1/4", acionada por dois motores de 1,5 HP cada, acoplada a um
desaguador de 200 m’ /hora. Este conjunto montado em estrutura

metalica tem por fungao a classificagao dos sdlidos em granulo
metria inferior a 1/4" e o espessamento da polpa de uma densida
de aproximadamente 10% para cerca de 25 a 30%. O "overflow" da
peneira e do desaguador sao descartados e a polpa adensada e

encaminhada ao circuito de concentracao.

b) Circuito de concentracao. O circuito de concentracao e composto

por trés concentradores centrifugos Knelson KC-20,cada com capacida

de de tratamentode i2t/h ou aproximadamente 5 a 6 m’/h de 5611



-15-~

| o

-

dos por unidade. A capa%idade nominal do conjunto se situa en
tre 15 a 18 m’ /hora, suficiente para tratar o "underflow" da
unidade de peneiramento e desague calculado em 16 m® /hora de
solidos, em media, admitindo-se um corte de 20% dos solidos no
peneiramento. O ciréuitﬂ de concentracao e ainda complementado
por 3 bomba centrifugas com vazao de 7.000 1/h a 40/45 m.c.a.,
que alimentarao a agua de contrapressao dos concentradores cen_
trifugos. Os concentrados obtidos nos concentradores KC-20, cer
ca -de 120 kg porLﬂnnwm>xh3'ﬂperagéo, serao recolhidos em. 'PE‘

Clpientes especiais para transporte ate -a unidade de .recupera

cao de ouro.

Unidade de Recuperacao de Ouro:

Nesta unidade, que funcionara em local de seguranca controlada,

se procedera a concentragao e apuracao final do ouro.

0s concentrados Griundos dos concentradores KC-20 serao submeti
dos a reconcentragéo em cendentrédoreé centrifugcé KC-06 (06")
com O objetivo de aumentar o teor relativo de ouro no concen
trado. O concentrado enriquecido sera amalgamado em Tambor - A
malgamador Rotativo. Apos a separagao do amalgama se procedera

a destilagao do mercurio em retorta de circuito fechado, garan

tindo-se a recuperagao do mercurio e a naoc poluicao do ambiente.

Unidade de Energia Elétrica:

Todos os equipamentos da unidade de concentragéo saol aoionadds
por motores eletricos. A energia elétrica & suprida atraves de
dols grupos geradores de 15 KWA, que alimentam as necessidades
da planta de concentragao, inclusive a iluminacao da planta e
da frente de lavra nas operacoes nbturnas. A unidade de - recupe

ragac de ouro, oficina mecanica e acampamento sao supridos por
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um grupo gerador independente de & KWA.

Oficina de Manutencao:

0 projeto contara com oficina de manutencao aparelhada com sol

da eletrica, solda oxiacetilenica, alem de ferramentas diversas.

Infraestrutura/Acampamento

O projeto contara com acampamento permanente, ora em fase de
construgao, para abrigar ate 70 pessoas, contando com  dormito
rios, refeiftorios, cozinha, agua corrente, instalagoes sanita

rias etc. 0 acampamento esta sendo implantado ao lado da pista

Grota Cega, construida para dar apoio ao projeto.

6.3 -~ Equipamentos

Unidade de Desmonte Hidraulico

a) Tres motobombas de alta pressao de 5" x 4"

b) Tres mangotes de sucgao com valvula de retencao .

c) Tres mangueiras flexiveis de alta pressio de 4" para aducio,com
bifurcagao para duas mangueiras flexiveis de alta pressaoc de
3,

d) Seis monitores hidraulicos de 3/4"

e) Duas motobombas de cascalho de S" com razao de polpa maxima de

285 m® /hora com vazao de trabalho de 200 m3/hora.

f) Dois

g) Dois

Unidade

a) Tres

mangotes de sucgao com 5",

mangotes rigidos de 5" para adugao, tipo Kannaflex.

de Concentracao

concentradores Knelson de KC-20, com capacidade de'12 t/h.
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b) Dois grupos geradores de 15 KWA

¢) Trés conjuntos motobombas com motor eletrico e bomba centrifu-

ga de rotor fechado com vazao de 7.000 1/h e 40/45 m.c.a.
d) Tres mangotés de sucgéo.com valvula de retengéﬁ.
e) Uma mangueira flexivel de alta pressao para adugao de 1 1/2",

£) Uma peneira vibratoria de dois'decks" com aberturas de 1/2" e
1/4" para corte de 20% no volume de solidos com capacidade pa

ra 20 m®/h, de solidos.

g) Um desaguador com capacidade de 200,000 1/h.

Unidade de Recéuperacao de Ouro

a) Um concentrador Knelson KC-6

b) Um amalgamador 10 kitros

c¢) Um destilador para 1,00 kg de amalgama
d) Um gerador de 6 KWA

e) Uma motobomba com motor eletrico e bomba centrifuga de rotor fe

chado com vazao de 4.000 1/h e 40/45 m.c.a.
£) Um mangote de sucgao com ﬁélvula de reténgéo.
g) Uma mangueira flexivel'dé alta pressao para adugao
h) Um cofre
Oficina de Manutencao
a) Um gerador de corrente continua para solda eletrica
b) Um equipamento de solda oxiacetileno

¢) Ferramentas diversas
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6.4 - Pessoal

Para operacao da mina e da planta de concentracao.em 3 turnos dia

rios de 8 horas, e o seguinte o quadro de pessocal permanente ne
cessario:
- 01 Engenheiro de Minas - responsavel local pelo empreendimen-—

to tecnico e financeiro
- 03 Técnicos de Nivel Medio
- 02 Mecanicos com conhecimento de instalagao eletrica
- 03 Ajudantes de Mecanica com conhecimento de solda
- 20 Operadores de monitores hidraulicos
- 06 Operédares Knelson
— 04 Operadores de bomba de cascalho
- 10 Bracais para desmonte e trénsporte de g%neros é combustiveis
- 03 Cozinheiroé |
- 04 Ajudantes de Cozinheiro

— 01 Chefe de Base

7. ECONOMICIDADE DO EMPREENDIMENTO

O objetivo basico da Lavra Experimental é testar a viabi
lidade de aplicagao de uma determinadartecnologia da lavra e bene
ficiamento a um depdsito mineral e paralelamente auferir os para
metros teécnicos—economicos da operacao. A experiéncia adquirida na
lavra experimental na verdade fundamentara toda a concepgéo do pro
jeto definitivo, especialmente a analise economica dolfuturo em
preendimento. Nao cabe portanto, no caso de lavra experimental uma
analise economica mais acurada uma vez que oS pressupostos adota -
dos sao de caracter provisérios dependendo a.sua confirmacao do

-
-

desempenho da operacgao.

No caso do plano - em pauta, proceder-se-a a uma analise

do custo operacional do empreendimento na tentativa de estabelecer
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um custo minimo € .por consequencia um teor minimo economlcamente

lavravel.
7.1 - Custo Operacional

Considerando-se os custos mensais para operagao da  plan
ta com todo o suprimento por via aerea a partir de Itaituba (pes
scal) e da pista Aruri (combustivel e alimentos), foram calcula

dos os seguintes custos mensais.

I - Custos Diretos CZ$

a) Combustivel, lubrificantes e

Pegas de Reposigao (Posto Mi

| 7= 1) C e e e e e 115.000,00

b) Mao de Obra (Incluindo Encaz

ZOS ) e eennveses C et i er e e e 172.000,00
c) Alimentagao............ chees 51.000,00

d) Transporte Aereo Pessoal e
ZENEIOS e v e v e anvnenos e a . 78.000,00
416.000,00
Eventuais 10%.... i eeeeeseass 41.690,00
Subtotal..... e P 457.600,00

II - Custos Indiretos

a)_Administragéa/”Royalty”/lmpostos _90.000,00
Total | 548 .000, 00

Os custos operacionais da unidade de lavra experimental,

acrescidos dos custos indiretos estao orgados em CZ$ 548 .000,00

" por mes.

i Gl ‘l'l I-l! & O S ""If"' o &8 aa N llr! II-I SR TN = II‘I'IIII L
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7.2 - Custos Unitarios x Teor Economico

Tomando-se O0S custos mensals globals para operagao da planta ex

perimental discriminados em 7.1, consideraram-se duas hipoteses

de tTrabalho:

a) Para uma produgao de 8.000 m®/mes, 20% abaixo da capacidade

nominal.

b) Para uma produgao de 10.000 m®/mes, 100% da capacidade nominal.

Considerando-se ainda um prego de venda medio de CZ$ 190,000/g Au,
cotagao media na Bolsa Brasileira de Futuros durante o més de
margo/86, e admitindo-se uma guebra de 15% de impurezas, do gque
resulta um prego liquido de CZ$ 161,50/g do "bullion", teremos a

seguinte relacao de custos unitario/teor minimo econdmico.

a.l) Para 8.000 m®/mes
custo unitario p/m* lavrado:
CZ$ 68,50

- Teor minimo economico: 0,42 g/Au/m’

a.2) Para 10.000 m® /mes

custo unitario p/m’ lavrado: CZ$ 54,80

Teor minimo economico 0.34 g/Au/m’

Os numeros acima indicam que para uma operacgao de lavra economica,

em condigoes semelhantes as prevalescentes na Grota Cega, teores

minimos da ordem 0,4 g/Au/m’ devem ser lavrados.

No caso do plano em pauta, a pesquisa indica para a Grota Cega
teores medios da ordem de 0,5 g/Au/m®, incluindo minério e este
ril e da ordem de 0,97% g/Au/m’ considerando apenas a secgao  de
areia e cascalho (minerio). Em tres catas trabalhadas comsluice,
lavéndoase em cada 100 m3, recuperou-se teores medios de _1,22;
1,24 e 1,47 g/Au/m’, tbdas em areas onde os teores indicados

pela pesquisa sao da ordem de 0,6 a 1,0 g /Au/m®. Em funcaoc destes

resultados, admite-se como razocavel para a Grota Cega, um teor me
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dio recuperavel da ordem de 1g/Au/m’.
7.3 -~ Estimativas de Economicidade

Para uma melhor apreciacao do grau de atratividade economica do
empreendimento, montou-se o fluxo de caixa para um projeto com 24

meses de vida util, a partir das seguintes premissas:
a ) Capacidade Nominal: 10.000 m’ /mes
b) Reserva Industrial: 240.000 m® Teor Médio Recuperéwel: 1g/Au/m’

c) Custo Operacional: CZ$ 54,80/m?

d) Preco do Ouro : CZ$% 190,00/g ou CZ$ 161,50/¢g do "bullion'"ad

mitindo-se uma quebra de 15%

e) Receita Operacional Mensal: 10.000 g/Au/ x CZ$ 161,50=
CZ2% 1.615.000,00

f) Depreciagao/Amortizacao em 5 anos
Anual CZ$ 550.000,00
Mensal CZ% 45.833,33

g) Cota de Exaustao (20% receita operacional)
h) I.U.M. 1% Receita Operacional
i) "Royalties'" (embutidos nos custos operacionais)

j} Investimentos Fixos: CZ$ 2.754.000,00

1) Capital de Giro: equivalente a 3 meses dos custos operacionals:

CZ$ 1.644.000,00
m) Taxa de juros = 1,5% /meés
O Quadro IV apresenta o fluxo de caixa simplificado relativo a .

dois anos de operagao do plano Grota Cega. Aplicando-se uma taxa

de desconto de 1,5% ao mes, obtem-se uma Taxa Interna de  Retorno
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OUADRO IV
LAVRA EXPERIMENTAL GROTA CEGA
FLUXO DE CAIXA SIMPLIFICADO *
CZ3 1000
1 1 a 23 24
1. RECEITA OPERACIONAL (R.O.) 1.615 j 1.615
DEPRECIACAQ 45,@3 45,33
3. COTA DE EXAUSTAO 323 323
4, I.U.M. 16,15 15;15’
CUSTOS OPERACIONAIS 548 548
RECEITA TRIBUTAVEL 682 .02 682,02
I.R. . 204,61 2d4,61
INVESTIMENTOS FIXOS - 2.750
CAPITAL DE GIRO e }.544 1.644
VALOR RESIDUAL 1.650
RESULTADOC - 4.394 846,24

4.140,3

i = 1,5% _»‘!H'IES

i
|
>
i
|

VLP CZ$ 14.858.870.00
TIR 19,19% /més

Tempo de Retorno: 3,25 meses
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(TIR) equivalente a 19,19% ao mes, considerada extremamente atraen
te nas atuais condigoes do mercado. O tempo de Retorno do Capital
investido fixou-se em 3,25 meses e o Valor Presente Liquido do de

posito, mantidas as premissas acima, situa-se em Cz$% 14.858.870,00.

8. CRONOGRAMA DE EXECUGAO

A fase pré—operacional da Lavra Experimental, por consti

tuir parte integrante do Plano de Pesquisa, se confunde com as pro

prias atividades de pesquisa do projeto. No_entanto, considera-se

como fase pre-operacional do Plano de Lavra Experimental da Grota
Cega, um periodo de 3 meses sendo fevereiro o mes inicial de im

plantacao do projeto. No cronograma de barras (fig. 2),as atividg

des previstas para fevereiro e margo ja foram integralmente cumpri

das.

Para efeito de.anélise eCoanica, como visto no item 7 e
seguintes, consideram-se os investimentos como feitos no ultimo
mes da fase pre-operacional..-Na pratica, cerca de 70% dos desembol
é&sdo capitai fixo ocorreram de fato no mes -1, do que resulta um
onus desprezivel a diluigao dos 30% restantes ao longo da duragao
do Plano de Lavra Experimental, pois naco afeta substancialmente

a Taxa Interna de Reftorno que se situa no patamar de cerca de 19%,

como 1incdicado no item 7 e seguintes.

9. CONCLUSAOQ

O Plano de Lavra'Experimental Grota Cega representaré
O aporte de uma nova tecnologia para concentragao de ouro fino no
Distrito do Medio Tapajos, ao tempo em que contribuira para o aprgr
veitamento racional das pequenas jazidas aluvionares antes so traba

lhadas pelos metodos rudimentares dos garimpos. Do ponto de vista

- LS - . T T = - . .. T
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tecnico, e portanto desejavel.a implantacao. do projeto, na  forma
proposta (fig. 3). Do ponto de vista economico-financeiro, a zanali
s€é economica procedida, ainda que de uma forma sumaria, indica con

digaes bastantes atrativas, justificando plenamente os investimen

LOos necessarios ao empreendimento.
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CRONOGRAMA DE IMPLEMENTACAO

LAVRA EXPERIMENTAL — ALVO GROTA CEGA
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OPERACIONAL
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Figura 2
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ANEXODOD V

BOLETINS DE ESCAVAGOES
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ANEXOQO V.II

BOLETINS DE ESCAVACOES

POGCOS DE DETALHAMENTO




el -

I3

BOLETINS DE ESCAVAGQOES

TRINCHEIRAS



HFROJETYO

6?7%5-

.~ DIST LINHA BASE 3
! { o) 1

.J.....—_.r.... R

oo

CE
Ve {’0

— CQTA DA EOCA

Cu

Hli

A

‘ b all

| 3502,

STk i‘tircﬂ g

,-Pi"

"\

i

4"*"'

L ]

Cornpcmhlo de Pesqmsa de Recursos: Mlnerols - CPRM
OIRETORIA DA ﬂ\REA DE OPERACOES—SUREAU |

BOLETIM DE ESCAVACOES

rZ sUti CENTRO

.nﬂ-—.-lu.-

iso 1 Zare V[ #eun

SETi R Y s

BA

IGARAPE )

LT - (230

LINHA

A,

r o*

.t_‘c"

____PQCD/C#TA

™

DATA DE INICIO  —
IY o [ FS

PRROFUND. FINAL. —
| (m)

_ DATA DE TERMINO

/?/5?,)/3’5._;

--.J-'-' -

T

_]F ol ]

" EQUIPE HQ
2L

—

' | " Puso |’ Pero
e B0 l .::;uuuf‘*uiwm‘lﬁli}*w"iiﬂi#” T ______,P__L!_____“ Led o . . JEL&'"'“ Estimado |[Corrigidof Volume } Taeo:
. SAJCALHO] AREIA Ty CAT -‘ ‘ no no Gaormglricgl  no
P T ha . ] Tur CRY 18] sl djsfe] Pertil- S = ; 2| 3| 4 |Horizonte[Horizonte| Boteago |Horizun
‘ imi |9 |MT A HHHEHHEE . : IR Pehimg) | Pehimg) {vgbi{md } Mhimgts
oo 'r""'- — Yot gty s | E—— o ety e |im— A — — i fd o T . ‘ ] b iy .._........._..—-..._ ‘
gog %o g% | i Bl L S, Qigne-aiqibhseo, degolragad. iem| |l o]t :
! | *," . .1". e * I 1 . |
A (AR OO DU SO N O JoE s Za, cosee. Perlss wgeég.:a:._,_,i L n ST DR N
0,49 Z,70 gFo. \31% c? {13]...]&. x| [= 0| Cas e a %ﬂﬂ ﬂ_i g:m_aﬁl“@,/gjafn.ﬂ 2o I_QQQ_ ..,-...-_._:._ 2120 476
| S UETI 238 SR IO JOO B I NP V-7, 032 .s0tcr oo v SELXoS . e potar| S PO SN P
| e JES S Nl z“-x 7z : |
: SO JLE £ PRy N PR O I J=h et | 2z .ﬂf_/?t;,_e.?gﬁu«s_z_m,{wm BN PO PR
* T r Iy S
| RN— N P fmroer e ey o A 3 M/QS%S., — L‘:I c.aﬁ_r:' N o L e i [ et [ e — P———
' S - L .
. - S U S _..,_.Fq_, R . L9 .aua.f.fz, M.&-_G’ ap f/ia- ¢_)_&n7":r SOV U U ICRRIIIO UV S R _
. | . R
. B W R R I S ST S O Rt B el 4 &"fﬂfr - i _1_._:._ —— _._._*_.; SN F -
410 (445 (ges | LN T L T P Ee o dock! é.sﬁuf#:é e codo3on-l | e
. i
, — FRRERS LW ] o R e et S S R S Rl T+ o “:’a"). z5 VC_?_&'?:LA #M}t )ﬁ“ih - SERPUN PEURRY RP—— SN BV,
- - +  F L
i PR R — ] e b | foee = o= + + !ﬂm /CLEMM-EJS, — ‘-— TR -~ bt | e e | - et r——— e e - - -
_ , . ,, .
l PLE ) ﬂ-‘:;'“............:....l.. v [rem ] s frr e ,......I - + J / /d//é’ __ _ ——— i e e
" o | e s ' .- | | v
l v - et | - T il sy e e e o e wi 3 & e v -—-H:—-—- s — Y st ) e - -
- n - - t . I —tn
- g r e o | - R SOV SIS PN SN DU o L o — ; - R — - — N PR e -
‘ *'ﬂl.-., v L . } Fig IV Ll IR « 3FC -
| e o[ R U U IR YO I VR % I O e e e - - - i, —
| T codd VL r e e e — U =
| — Tl § IR R ““:“ _T,-““ HERE | 1 _—- TFT. ﬂtr-;-:;_ﬁ. _L;:uﬁj’lﬂfr-"’”‘" | I S -
SRR v et B e R — - '. — _
; T it B gl EEEt TN I os - —-r: t —— = ranassvutnb S g-_:—------—- — .d - L
i "'"""'_ﬂ'—H"":’r- — | —i - — -- - e _ e -4———-«— - : ke T 1w = - .- ' e ol . e — SaprL— —
! e wrerm e | e | < SN (PO U DO R N S doan- _— - e — - —— - e e e e
B e B 1 - -t —




e A R e il g ol sl ey - s s bl v

l"l-'*'# . : +

e ke e e Sl N = - S - r

AREA ESCAVADA {(m) AT!VIDADE*TEMPOr{hmm) ESPEC|FICACOES / ESCAVACOES " . CALCULO DO TEOR

¥ T 3 |
R | L] N
' I : ¥

Rejeilo a __ . | Destocando .

Valuma Remuv:dnJ?fﬁ .m? TEOR— S O 3023 ¢au/m
. 32 ) TEOR= e =, 303 g b’

L ! : L FoT | ' | o Voluma Bﬂlﬂﬂdﬂ N _in Pmt{uiu o "BED HOCK} _
'OVirgern ..._Q,_Q..E?___ ﬂ.r;;-v-{:._. | Esr:ﬂ.vﬂndnl;' ....; 27 48 N — N S
_ : S - S [J Canaleta P L |
TS . ’ A * E AMUSTRAGEM X Tutul - " T -
Ate ¢ Hed ruc l ] ‘Parado - . : - TIPO D S P
“—/ , P 1 . : _ [ ] D 1-;----! '‘Thi ‘-"Im“mrr:.lllr'l-'i'—u-.ﬂ.‘l i acraase B . ) AH;”"'I!
| . . / A1 g
A e  NeprH Fuex Lue - *

. | CHTA I . - | _Hlm-j] g ~ " -
o Hed rmk ,#,_4.__.___' ,_Buruiando i aaara R ER ’:“TAEELA%; v R -;....-‘--.liﬂﬂ) Fiot{GSmde "BED RQCK"). - -

[
Hl#ll]-l.i =

—rm.

: . § o . ’ e Rt x }

B T SR e*f}rg DE"-'-f:-.-:* F!*—.-_.,,.....i..lmq) s B T LU

L i '-"!

Frotundiqade Tﬂ’ful O PINTAS i

‘-.-ﬂ-n' Sl

[ ]
EELEE B

1_.5- - { H
I L
] ._unnu;nunss-

PR ) .-'- : S "' C e - - ) . ] ‘Hoson :uu.lu'{"lqi . - i .";:“'F"H'“‘"”'“'”i""""” -
l.I: ‘.:.:;.,“' : ‘_. : I" O rAL,"_ .-T Liﬂjj":ﬁf*- L T 'iFEme"r'HiT--uiﬂir } 'I‘EGR-— ----- A= e . —:l:[- . uAu/IILJ

iy e vte gy et el — Al s mhhmﬂ—“'-— J—
I"
BT ¥ - '-I-I‘!-

-é- .! T - - . - " .
. i‘ pb R P TP o I l.:f;‘-*-.a %ﬁ"“""" --JHW} W
3 . : -

[ ]

L]

B I g Paso vyl (UIHUHJ) --"----“'(",‘,Q.).,J ..,J.Luu.“.....mﬂnmﬂ b.iiﬂhﬁ..l.__..,w__,m_,_*m

B T LT B R e o e i o sk o e “H“‘W'_‘m ;
I -;_g. - ;, Lo . S g - . ; \ e - =, . S “A .‘ , . . . ", > . n
__ g , Tk e AT e | e AO DO L‘.SCAV ¢ AD
| | T o, CJIJEILHVAQ.QL:) ! ot b > RN ¥ . Lu(‘ﬁ_J ,f\(: J A f‘t
H / - . 1-'_' 1 .r T ) I L] - . :
. E- 4 — . |
] Z V J ;Ja 1 f J 9 2 é ﬂ "‘!d Mmln u«lm ‘ . .
j G i v a" EP‘ " ﬂ " . * f“‘ HH*-' . 5 ’T . r m— - PRI R . T L P PE Y O L . TR AT T A LR L A Lr Lol Bl d Rl r - T "
] .
- * '\.".t ': T | L . . 1. " . . Ptk “r ' . .
. ) .'.'.1.. ok k] * o 1 s . 4 _‘-: ) d ) * ) r T A o i re']l s H (1 | REa] dRar ' 1 o
i B L TER A BRI Hle ki e mfrMIE bt RUrRR A p) £e L o apER - A m LR *t-“.‘."'"l",l“-"l'rﬁ‘*!" ‘2 WEE e T R iy N . . " ] 4 i
. . - Py : r f . ~ a " - . ol --\.-l_I|I . L . ' l.-r s ] . :"' '
] ';'. ?, : . - ' l . ! ] - ] ’ ! . .I m- ' . . 1] F;H . L “_ 1 A , 1 1 1 U RUREPRY [ - . e mom R T Y] TRL T [ | A m AT *l*
H . r - 'y L) L] - -
. - ' l ru J .:* ‘.!. ) ELIRE : .i.'_:l‘- n T 'l': "aw i * T  y ‘=- 4 o !: . ' - ; . ) ) . ] , ] ]
A oag o, h,-p, ﬂr;.-q ' ‘: *f'. Y i 1 AR TEA Y b S ST LT YU ST u::u'-q-i Lo piE B vug Anmwuﬂmﬁrﬂﬁw o ".“_;_t. FEI P ..,:'}‘._, et | o | wa=| pew promnc]toas] - i, fpTapfar WL P . -t .y - -m
- b - f - - 1 ’ ' 1 " ' . ’ ' -z ' - . -
-t - F L] ;‘-- _i! a ."'f'll- ; 5 . I ..- .-'?. ‘ ‘- F i A ’?’ - _j* . - L - 'i.-..-‘-.'\ !1fl r L “ . - FE e g .- m N e - g ] i‘“ . '. . 1 -| a r'_ . .
T s ' I N i o J.g Ly oah : 1 L kA ks T" ¢ b d g ' . QT P e T T T N e A B B e ey :II;_.'i'l R L e ' wh sl
. - + . . R . '
fmwwwm*ﬂﬂ!:mrmi Ye Drg Eﬂ!r*mmm*miwrmw H&# ‘HI Ny -k ;Wﬂrl!ﬁ!ﬂ—!ﬂ!‘ﬂ-‘mﬂ;"'i"ﬁl t*'ﬂﬂm?m‘”‘f"ﬂ—w{ il el e o Lk ais, _ ' i o, t..] - . _ .
' . :"_"' I|' ,: ! i \ o ',' - . I':-r u 1 'L .-J I - _ . , ) ' :-IJ \ I s e -——— vy s w ,.r _' S 1 B = Pk I "".."!1 T e, .
1.. _" . I ar 4 . ) ) . P !‘ -I:IC. . J,'I ) 3 .-L % . 1 ) r .
) . . i ' —_— N F. . ey
o e ARERER AL ST B0 . B CE et RO S LT RS A SRR A EEOTLE AR N, il SRS R S HEA AR T T T e TRO sy it o] DTN BT 1 : - Tl By e e - "
b . I . . - . ) ' . - ) w3 I. N - - . .
-* p R " . . - ' u ! i ] . . , . \ w;i . retes [N T _= . A o i ‘, m 'T-. Y ‘t—" A - FI - LR
' . ' | " =
£y [ ]
- AP W Ry e YRSy TP AT T “n-“ SR A e a WJMTF'W""'—HW g . ,}qwnmmmlmm.lmﬂ.ﬁ J'""l lwmfmmﬁ - wirupe |- —or " . F I S R S - . - ‘.
o D . .t - _ ] . . i _ ey | m— i) o - & d -
= . u- _1....% é..'-" - . %= - <4, o . -,1.!" L I _'l_= Loay - i fr .- k . ; :;I,."-:'J'l .r' - s i . ; .
. - . . + - (|
s ) sy | ipei] kE G| ahe] o PEC E TN S 8 BELUE B O B Ll KLl :
L. 1T Y L‘WIWH'HFMM'-‘? 'i AP weps mﬂumm|p.qrm1ﬁlw HE a2 'l.f!-""-ﬂ" A P YT N W ﬂ:,‘ﬂ!‘jmt L el £ n t-l'J"H I ik iie 2 FT@“E?H"T'I ﬁ- ' ) . J - L
L e s v - . n. + Ta . ) : ]
I . - -‘. : ‘ oo | ¥ " E _‘. . o . i '? e wroe | @mifaciar | et raea] a foomed ] ik i poyles | ufi p] (B Br ] oaTar [rded ¢ H g "1 7C -
g ..':_ - E'i , - L - - - . ' . - .l‘ ) r : ) .
; ; AR HE TR BT S Lot o ty ; * |+ -8 NI AE LI RN B R
Tv RY o WS TR BNTEY ITI4TY K #3 H#rt.ltunrlm TR 1O WO ¢ T S IR e -:Wl’ﬂ' ﬂ-'ﬂ-L!Li e L . D AT Tl e e N RN T AN A R R B A b S DS N A A0 - ) , R
Lerf Y ] g . - .
- - !-‘ I-, C e a ,t 3 . i 'fq.' §+ " i Al b £ ) - s Wa o Gha - ' . . . R T ST il | x| e : ! s ¥hla
. ' ,, : A Y ] oo . 1|| . . 4 3 ' ':' =Y e | e | ru s | A Er mana] v R g Tt | ommyl 1w Ll | " H
A R o b B e Sy DA D % AR BT L e SRR TR X Tl W T AR My WD f S i D d.ﬁtl.'f £k IﬁﬂhﬂiﬁﬁfrlﬂMF‘ﬂMﬁ-ﬂtfmm ﬁ”ﬁ“‘-mﬂtﬂw ¥'- | . )
' ' . . wrrara [ n e | o e | ety | S | o | et £ ac Lo [ | e | oot | | s | i
: | . .
MHMW = ' ¥ = St ol i [ S I AU AR | e | ] 4
weEk R R P AR R ) P TR R PEH T T hjfﬂl’..ﬂ'ﬁﬁﬂ fIAFF ey 517 Fﬂ."‘fi:m{’u H E!mmi-mmwﬁﬂmhm! ---F:‘ﬂ,‘-"‘J ﬁhh!liiﬂ iﬂr L ‘T_!:" Tj" F.t L i s * )
. v -l"| - r i
;. .J
Y b
- = _-"'F ! . i ¢ : a = - . " . 1 » r f!u- [ ™ .].-' " - .."'k .
; | _

v r = e S o e gt - die,

me . ' - a i | b
CALCULADO POR . ~GEOL, HEBF‘DHﬁnVl{L-]

e WO D unncmu bumy v CHICu - a e ? , I ,
. ‘ - - &f !g-ux .2,

N2 | Goalld y

e i e el el W e
e S el gegeipi il nl S-S B —F rmy - =
Tt 1 o TEUNEL DL Tl T
-
. ——
- . +
L] ’ - -
' rI - . . - . |
e " ' . I - I T b o u
2 e s o r— ! i ik o a4 A e il o PP R — - e e - . sl i+ Py ol e Syl e i o Dot ot il s e - AT i TR el e S e S gt L e S o, T -




-y W AR e

A S -
[ 9 . \ - -
min S ‘ I ,- ¢ amem T e, . it

B i - - 4 Y owl e .,--i.l-. . ] . ""'Ju"'"""- PR g —
| - - e v . . ) _,l-h-- - - r-fu
L T ¥ . - '5‘ W oW
L R 1- \
L. . , i

% o < TUR LT 3 Cotgr nEn o o 1

Compcmhio de Pesqmsa de Recursaos Mlnercns - CPRM
CIRETORIA DA AREA DE OPERACOES ~ SUREAU SN

BOLETIM DE ESCAVACOES. .~

. - PROJETO . : —%%NcTﬂgfc:SUB'CEHm?_ . BAGIA T 1GARAPE 1 LINHA '__tpego,/q&rn__
. Brs3 \ | L?f0.9To l _LATA. cCRE G U, [ LT—/-Z?O 7 -0

e DESY LIthiA BASE — qqm‘na BOGA eeee PROFUND. FINAL, —my e DATADE[NIGCIG ~— — DATA DE TERMINO — 'r—m EQUIPE N¥
- t;1—| [ I (m)l

-

v _ : ] n m_/ P4 2T YEE ISy, Qf}) /] §3 /} / D Y /s Ve g l
i eain - _ . T " Descfigd - T o [~ Peso | Peso "
| { Qi [ N I "1Huucn ‘MHTfSI‘HhH[M.{ﬂHHIrlH‘ ' N TY M R e oy A g P S—— unE—-—q-q.. e p—— T s e s ey J: e P sy N dﬂ Plﬂ'ﬂl Eﬂi”“ﬂm Cﬂfflg'du VQ“J".: Tﬂﬂ'f

I £ o [ TENr m ‘--1 H W ighlly el
¥ \J

3 - ' : : ‘ (1 no Gaomilico no
Partil . : : - 0B3. v - } S B

1i2] 3] 4. |donzopreiHorizonte) Bateguo {Horzonle
- - e o Peh(mg_]_ Pchimgl} [Vgbim3) Ih{mgj‘m}

Y12 1 .

AL —\h_\;_r ..23’/ RIler~ R, f/..rﬂ .ﬁ fﬁ/)#fﬂf S N PO (SRS SR LA SO
L
X

|- oo aa] AR ARED
i f 1 T : -
£t ale ond ﬂ|H Foimal o [MF |ans

O -
e
-
o 1
& Wi
—
et e

. LI S S "‘:‘”'"T‘"F
4,00 oie gge | . .| . |8&

Yal.

e
| P

H—“P—-—-'-dlp - e . —— =k P S e——

¥ * i 3

2 t'fH-!'-a y !ﬁ’m s . Vee s b o RSP FRRPRPO IR ..

R S ;;_1/4?.?:":".521 TX NG Ry Pt 1 ﬁf.i c:‘a?/)ﬂ.;qs i N1 *,f{‘) N PO {200 8
22Tl il f?aza. /&?mt ?Hﬁ-_.kf s:é" _I.., LR (7- ' N T ..* I P

i, cb_;'r;zf/.rn. : ', ..'_ g | o i v gl e e o

| | , mf#/éa_ .ze_aze,.&é cols- N U8¥ |PZ230 7 1 14590 195

) [NV AR SN DU SRR N A A0 N N O VRIS 77 727 TM. . LoLes | I S SO UL SL o SNSRI RN

' — -.-i-., . - [i: lI; 1 T Laa
A DR R U I O O O L I - e V) %fé_i_m_ﬁé e 2lzo. fa-], | |odcoc|ie— LI ]

c20 gso \ago | || |54

e
-

wmil FH WEEF S | e -y . el N

N\

o
RN

Dy

I .
o\ SR
£

-

(o
1\ !
W,

L)
SR R I i iy e s, datspacfone] daereroom ||| T ,.
¢ - ey lr- S LS, BEPR IR e 2 e 2 E M‘J,}L‘ ﬂl"'“ﬂ.!—' é fé: - 4...... ——— e

t"8€D . foce ! /éfﬂs_f or Zﬂjjﬁ- o ..-___..___._I..q . — e i
+lecrd. __IM,ZC/E:& c!?/a_/_l-t.a_/.‘éle:n. *Zgz.&af/"— ] e N SR R
".;ﬂﬂrﬁ_ﬁﬁu:c.._ SeagiesereZps . fﬂ.ﬂ??" R S DR B ISPV LA NN I

SNSRI RN U0l S U S A N I I O A /z,/;.’;_‘ _ _Jé'ezy/mr-?ﬂ-d’ SNURRNE B | SEERUURUN W S (S

i . -
1ri— il ~ -—-—-F“-i il | B -y — - - L e — -~ gt [ st ey — - p— i il 1 A = = - — i — — o i
L] L 3
* - - — ———— o ——— L e b e f - e [ i L I fe— = - — T - — L - - i n o — — - e - s =k
- L -
il et L | Sep— S -..-...-.., g | - p— l ek -l [ T a— —rupr -— ” — —t — oyl — e p— —— - EE—— . e e—— — — N el B keSS
L]
—rm— ) g | - it et r— A | ——— .._._]_.l...... - | =i - ﬂ"'—"-"‘-"—\'_"_-_ P A = - - +m—— - eplep— —I-—-'—.'lr_—_" F—— —
_—_— -
{ x |
£
——— —m* . | —aeeyen | v ) [ — T = | R iy | v . — P . - — e iy — S—— - . el gl —
’
i 3
- = - — -“—w g Jebnbifj— T - | g | S [ ™ — e T g ik g—— — =y s = r— e e—— - —
e’ L . ' - I
]
1 gy g | g e | ———— il — e | gy ,-..r — - =y - — f— e —— T i el by o -
L] ey i iraiae | ey | ominh | ——— —— - e L et gy | — U PR, o Uy S — [ e——— T — el ——— i - - il el st
' . * }
- - o T s— - i —shaghom e e -—




s gy ey Sl

oo

i n

- = e -t -,-m;-m=sdﬁ“mmﬂmlﬁi:*“hﬁh?-mﬁ' s ok 'l--l-l"-'fl
ALE A ES cnwxm {in) MWIDADEﬁ ler-*D { hi rnin} ESPE IHGﬂGOEaa / ESGAW\GQFE GMACL-H.,-G DO TEOR
S |
: 3 . : -
tejetlo . ﬂ Dﬁﬁlﬂﬂﬂndﬂ-_ 00 Gs- Vﬂiume RemQVidﬂ _l-i_“fpa m TE;OR"'1 n —H . LC?C;) ‘Jﬁu/m!
: . : . : . B _ : . . ] :'~ b . -' o L
| o P S vaa ..1 VYoiume Baleado m..nl3 L e
" [ ' ,ﬁ" J'{- " r ¥ t E o :i, q ( Wﬂhﬂr ﬁiluwmnmvﬂumuwmm!ﬂwum ; ' fu[ ‘”'E v n E G HDGK l
A VIbdin L. ,,ﬁz i . S Pon GUVOND mcaisess Lowls b .ﬁmq-n. y— i 1_5 i
/ . : . :
‘ o o - [J Conuiara | )
' T i - . B S : E . . . 3
ard o vedroek'{ L £F - | |'Paradu.; o SIS B D& “_MEUFTHMEM A Totat ) K
| . - Y. Y U "'h e b L b N B D o e P
: ‘ ' : ' ' T - no- - - 3
I : I - e E’ ? !: ? R TEGH--————----- e [ 0 Au/n
IJll “’h.:d i h“ “JHH“.‘M_—' ﬁﬂ ‘u (ll‘du -—nqpuu—.:q:l lﬂii@‘t #?:ﬁ éz gg‘uiﬁ - . [-" -ru:-nnu‘"]:.n.ll " ‘“-':‘H*m---—_—-‘
. T co o, T T s T ageLs R '*'”"“““] o P03 mde "BED ROCK')
- | r . 1 . - ' _;+E { ’ E’ . 4 - P i‘ ‘H- &, - ~. ;":-... DE --__ll;t Lo Hd - lﬂl--l- - {IHQl . : EI'
Frpod Jiadatd ’ __4_& L L phe ., ) - Eeo L . .. ¢ ' : i
ciu l td u D'L” | 0 ’ ] ': ‘t ¢ o ' 1 :'H-.‘“‘? . \ A ) 1‘::‘* = Ol P*I_“TA‘?' . FE T -"'-1: '. N o owa ‘ﬂlﬂ } . - L T
SRR U G e TTITIITr R e | . e [T e
1 1’ - ‘ ' ] TOTA L- ""'""I ':-i':'_‘“‘*a . [ | vt iy e a T -t e—— -;..——'—p.—.—-m-.m—.—n—- TEU - -F[:—‘“.-I a - T - | I 'J‘“'U/'"
* o T Pesc real tumﬂlg;} R () pm” - é‘D_Locli
- .,-,._- -, " ' 1 ‘ —— | 0 E S E R V A c " e t,.-"e-;-.,::-_-__.‘ T e i OE N - :. LOCQL!Z ﬁc 2\01 DO E CAVAC AO
L ' - - : ' E }
Arcia ' _=p Ms ()S'f/Qm_- i,: f-___ 302’3 o ,ﬁf fQ_m&AH"' SR . +
5> " A S et Hia Bt R Rt S Ped s i s I :
f&.s:_a [Aa '*m- V.’S fj‘-/,s - ; 16 lﬁﬂ: J-Z.S mb/ﬂ LS S B B -1 - st R s N :
: I’ - "l"-j A S '.'. hiamn A ;‘.‘;-" I.""i'f‘:;'}';**i'-q:ﬂ:a'“;'""'““’-;“-*-‘Ir 2 e Wk e ;ﬂ;‘;‘-:i::“. 'I‘?*:l“""":'-f' "'_'"-':." -"fh'ﬁ--r:r"r—:*:-*‘;-:m* "‘"‘T- _‘-'FI-T:.T.-‘ -:- : ;:.'- - -H:* K ..- 1-' :"!_ :'?:_ . ‘_ .- B
i F %hk *-: _1;,; . : ""!. in ‘s 1 * Ti-' .‘: ‘!:E; :;I " ih::-i :ig * 'i- . .L . e T _....h I . N _j:*- ,.j- '- *E_ “._.:J" “i"]:I“j: .{ .*:1:_ .ij' T l'| o
— e L 2 S . - e - — Y R R I I =2 M I Y (e e
j'}r" o E:r_‘:‘f-‘fk"?!r:lﬂ':f?l:i- T I A T . L . - i ! - ‘ _ . : _ ! :.} ‘F ot . @ ; T
; N LTI . ) wom R ;1_; e ﬂ-—-%;_',..f,':f . --...---}-....._.* ot W e e ‘.,_:'.2._,.:'.,.,..,.‘-‘: —— e - . - ...f.i ._.;“.. .n... ,..:‘.,._
S - YT o “': "‘ 1o ! ) ‘-11'_'. _‘ -_L.:_!'*""""I .' "'i 7 T : F_ . RN DRI AR (DR DN AU PRV WIS SN " i -- e ] - -] ——
- " - L e S | e b e e e e e e b ererarrr i g - AT L I —— d B B | o | - S
_I i . .?_ - - . g ?_:,'L Lo | O _:; I*: s .Iq- o freing R Y R § N ;'i ; !I.'"" . i:i : "_'i"!"' h A el _iﬁ" “' ,;,- ".',;. .r-:,‘ ;n* .."E%I v || = v .—-q...—---.....- —— - T ] e o ——— ""'T" ‘":"" =
T T T T T T o E e T E T Bl T
) N : - - i . T - i .-_1' - - e I . " ¥ .- 'I. L] 51;!- . b
- - - F— ——— ——-—--—-——'——-H-_-——-————! _--—--:. , ) | T o ha o ¥ ¥ _'-I"': - ‘._- o bt | et miae | e} [ - —— { = - f o —f
| RN IR e D e RS | ' o [
- - P i Tl e S e e . g e - g e P _1———— —-——1——-——1-'1‘"5! - e )
L] ." A | 4 — 1 _‘.L___ —_—— -.__] -
: n P v o .. - e A | L
- = — — - SR — — - . - e — e ———— ! W S e PI —
. ’. S h - = L )
| -’ ¥ . ot Iy L b AW
r_nﬂ DE BRAGAIS —— TECNICO — CALCULADO POR GEOL. RESPONSAVEL-
L]
’ .o ] - '
; o3 ‘- HVEY Gonza c;wl. I- 92@-) I
I s - e > ol

L]
- - ."—Hh --’- | -. i -‘

. J— _...a;-,,.“-ﬁ-- P -t e o = W

b phllmt eyl s oy el ah A P, ol ¥ —

. '
' - ]
'
)
L]
r
] -m”—""‘. -




_'-—--—.—---- -——‘——

P ‘ | |
{

Compclnhlu de Pesqulsc de Recursos Minerals ~ CPRM
DIRETORIA DA AREA DE OPERACOES SUREAU

. BOLETIM DE. E.SC‘AVACOE.S‘ z

UB.CENTRO BACIA oARAPE POCQ/CATA —

| PROJETO SEHIROED _ -
| S T-5 2 H LYo, Yo | CH 7T 4 L C &G A ‘ 7T-02 ____l

- PIST LINHA BASE - — COTA DA BOCA — PROFUND. FINAL —— — DATA DEIH|CID — "DATA DE TEHHINU EQUIPE N® -
- (m) | | | m | | 0 50 (m|[ 23/ 02 155) 23109 155 E - B

— LINIA

: Des ¢ {icd o0 . o | Peso PE.EQ
Intsrvala {m) PERTES EN DG eniworth 1922)] CORE S et - . N2 dePintas 1 g iimago |Corrigido| Volume | Tear
rermeve ppee—] AVON£0 aseALio | AR ETE L T [ T3 | : BRI S 1 no - no  [Goomélrcol  noO
dae | ote 1 Do o s FHHHEHER L | 0BS. o4  -f1{2|3 ] 4 [Horironte|Horizonte| Bateado [Horitonte
BELIEN @|u I d | o RN HEI RIS e Peh{mg) | Pchimg) [Vgb{m *) [Thimg/m" )
g,.__a-g_;ﬁj{) _sz) | ii _.._..t!_.?-/"“;-“t_ 202> (L L1 250 L 2 | Crede |- i
I :?:J - o o . | -. Y 4R B N SRR Y :




%
1
|

.l

|
!

a N ‘__m—,%- _Gma_ wn -.- __ — . . B N N e ‘- _

B F T TOF WY e )

AREA ESCAVADA {m)

Rejeito - .
M. Vitgem M
Ate'u"ﬁed ru;h'[ﬁ"_—_]
No Bed mch'f__‘___@lﬂ“"_f___ k
Profundidade Total __’,0_@_

- Parado

r rmk " &2 ~feosseers v

ATIVIDADE = TEMPO (himin)
| j’ﬂ'.ﬁf"’r-jﬁ |

Daslocando

Escavgndd_'w

Bateando - '

TOTA LJ"? S 4

-  am g . ro. n- o o E-m

W . [Py =ms =

ESPECIFICACOES 7/ ESCAVAGOES CA'LCULO DO TEOR
Volume Removldo_::z 4'20_..m3 TEo‘R:. — 33 | Ok ?09 q,c.u/mi
' 3 {m
Volume Bateado m ~ Protiotd 0 "BED ROCK")
[ Canaleta . | * B
TIPO. DE AMOSTRAGEM . @ Total - -'
(} ameaae. = ~ ‘——= | 3
CA7/) F00ue XSO0 ens TEOR= —— [____ 0 Au/m
.~ TABELA P]_ cmammmnas{m@) Pmi[ﬂﬁmdﬂ EED HOCH}
- DE . P cecameneoling) ~
PINTAS Py N [ T
mm e m e mmee B eeaneaimg) | N
eiaeatuinhde el — TEOR=— - "P*—""?-‘ g Au/m’
(mg) .

Peso real (omolg.) cceecan.a-..

Prot{,  mde BED ROCKZ)

, F

S OBSERVACOES LOCALIZAGAO DO ESCAVAGAO
Cascalbo \/;-z:-ﬂ,m',_ 291 Yo :é’ 0.0 ?f L L _
UA 1€ tiéi ' Mq - 9, 3 io Lot ! ? = é‘p é z: f’ 5— i L f-__ -;--r-— =

I i S ™ r I SR F L

) | i 1 I

| ] 7T ‘ BRI I :
T 130 DE BHI;AIS ____ TECHICO CALCULADO POR - GEOQL. RESPONSAVEL
‘ 254 —] NEY Gonzden [— _ l | UE]&&-Q_ 525“‘[&‘}




— - ————
—
—

—_— — e

- =m ' == om sm am -.- B o= om e O = aE R - -.- -

« 1 I (I , ‘ ; ] i j-/
] i .. | ‘ | : ' ‘EZ

Companhia de Pesquisa de Recursos Minerais — CPRM
‘DIRETORIA DA AREA DE OPERACOES —~ SUREAU

BOLETIM DE. ESCAVACOES

PROJETO CENTROE SUB.CENTRO

— — — _ BACIA IGARAPE LINHA _ — POCO/CATA
+ | DE CUSTO — ! ‘ n]
__— jﬁﬁi_l SR2Yo0. 450 LI72TAH _H & G 9 \ LT 7./0 R 7"0_/
—— DIST LINHA BASE -—— COTA DA BOCA PROFUND. FINAL —— DATA DE |H|Cl0 -~ DATA DE TERMINU —_— — EQUIPE N?
I [m]l {m) Sy, (ml' 5t/ ("”/”. l DA/ D)y oL
N - - } Descricdo - . | 2 de Pi f Peso _-Pe.sq - I
Itln rvolo {m) Avongo PRRTESEN BOMmiverin 1528~ CORES | ' ¢ —e — — l‘: 0 Filwnlm E"”}{E"d" Cnrrrhlé;ildu G\:uuri;?::a Tﬁgr
do ate ha 5 D HAEH E|::F STy 8 E AR i3 Pertit | 0BS. ' 1tla2l 3] 4 -|Horizonte|Horizonte| oteada [Horizonie
{m) o B B A I S et B R R AR A Peh{ing) | Fchimg) |vgbim3) (Mg, Y
L S— i I—_ —— I __-" g _..-.. " i | - =" S— il ool
4§22 M_Z_/p I X '}( "\JSed Krewa . 2ra 0 ¢ & g}ngﬁf , . - -
- : , B I ..-..:,_.._"”:_'H-‘— AR 2P / 1/,_‘{ ~5 ?ﬁfz"/_\g I
: ' v AR
s A -
0 L2 1080 (9320 | | | L9 f,,_..___x_._K%(_._-_._ A plarlea o cofimeal cimn -

— O R N O O PR IS W | ﬁlb;;g((ﬁaﬁé’t; ZQMSHCE—- F-LAGY -
. c;{r:- '

T T ;—_jnﬂc?; Rger A ALl 21 uq/ﬂ‘-'.r
082 1295 s | | |1 13lélai )11

Aol A Frizagal, cotes mfs Logefate i

' ' -'é??"f"'ﬂ Ll 2 & Mfa/rt __ .3::*?.,:1._

2 |
Yot
O
' 3
I

Ty

£33 *
e ...____,_.._:- '}(H "—f«tf dvmzq_r__‘__a—__...,, e:‘-t/c: 7 4 r-.j‘t% i — _ '
N | A S e LY Te e e gedais, !f : 7 - _ 460 04350 356
295|475 |g2o | |3\5| | {lel ||| M ko 5ip] taisce doC fin @ coc<ely of coi-
| A Y 2R - e S/ R - ' —
S NRAN B Ll e 2 clsa. e 25525 3.08¢0 0Lo0|5133

i

41_5'_ 22140 3 | BEERREEEE *F_M'f azc__:z?éufﬁ ot oo ] l e
3+ 4 w; P : .

N i | AL L 2aca L rrrrwm, | |

- | S O JE ) Y O i Al £ LT A C"ﬂ:‘éi_/{?ﬂ? cree g , 4

_ S N N O O O O M O ] f/ ;léf_(Lz_Zéfz_" /.ﬂ /c_/.j%__f‘ e"cl.!..-

i
e [ § s e g | — 8 i
-_— S l b L £ | - - -




AREA ESCAVADA (m) ATIVIDADE - TEMPO (h:min) | ESPECIFICACOES / ESCAVAQOES CALCULO DO TEOR
Rejeilo 0 | peslocande 2.7 | Volume Removido M.m?’ TEQOR= '31 =[ 0,339 q‘ﬁlu/m!] |
. {m ' b v
Volume Boteodo it — : ‘
= Prot (of BED ROCK')
wvirgem B, 00 o LI0 | Escavendo AT 2o — e *
Canoleta ‘ I
jll:‘oueed rock. Z _/‘:T' l Purudu TIPO DE AMUSTHAGEMB Tolal '
------- TEOR= , — = g Au/n’]
"o - 5’ C‘ﬂfﬁ éﬁ,’fﬂ" K,{*H' [—- [mEJ
Mo "Bzd rock G2 Saeteando ————= | ' capeLa B ------=me(mg) Prot(0,5mde "BED ROCK)
‘i, DE . _._._-.--[fﬁlﬂ'}
Grotundidade Total s 2L PINTAS :j ......... (mg) :
| ot e ] memmmmem e Pi cecownaa-=lmg) *
TOTAL P35 Y | =o=-ooooos k TEOR= =5 = g Au/m’
Peso real (umulg.} ----------- (mQ} Pruf,(.i....de"éE:fl RGCH-_]_
" - R - . - T T ) - | -
OBSERVACOES - . LOCALIZACAD DO ESCAVACAD
Cﬂur"ﬂ[AC? ; \Z{ ﬂg/jca 137_;' {‘—'—' '52 %} F jﬂ ot 3; 35", 3'22’_' 1 . ! | :
,ﬁf“LC_L_.ﬁw_J_.M‘E: = O 54 Y &/ chﬁ :"'2.3 6}/{} : j(’ = 0 %4 o J
Cff } Fi Wi { |
] } i
I
,__.n; DE ERAEAIS -r_.. TECHICO CALCULADO POR — ~GEOL. RESPONSAVEL
2 aE ar il -
&j :] ﬂ"ff";" AT A, \ ‘——

. il

/

{UM [fma‘h7]
[ —



‘ ) -  ANEXO VI

DOCUMENTOS - PLANTA DE CONCENTRAGAOQ
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With a *KNELSON CONCENTRATOR -
FIELD EFFICIENCY STARTS IN THE FACTORY. ..

Outside view of Manufacturing Plant. A Concentrator under construction. (Left foreground, a
12” Concentrator and on right, a 30" Concentrator).

AND CONTINUES IN THE MACHINE

Using heavy gauge and stainless steel, the *KNELSON CONCENTRATOR is a precisely engineered
trouble-free piece of equipment. It's very tolerant of abuse — (gross over-feeding or power failures) — is
self-contained and compact, requires no special skills to get top performance, is not labor intensive and
operates on a one-pass basis that produces excellent recovery efficiency.

With low maintenance cost, a ten minute daily clean-up, the *KNELSON CONCENTRATOR can handle up to
25 cubic yards per hour (4 minus), uses a 72 h.p. 3-phase motor, requires less water than conventional
sluicing, takes up a 5 foot cube of space, and is supported on vibration absorbing mounts to produce a smooth

quiet operation.



'1e RECOVERY EFFICIENCY is INTENTIONAL. . .
not accidental

ey 2

Both halves of the cover are mounted for easy quick The patented cone is enclosed in a water jacket and
access. rotates with high G. force.

=
2
H

OW IT WORKS:

The *KNELSON CONCENTRATOR is essentially a high speed ribbed rotating cone with a drive
unit. Water-suspended gravel is introduced into the unit through the centre pipe. The heavier
materials are trapped by the ribs in the cone while the lighter material is carried over the rim of
the cone. Compaction of trapped material is prevented by enclosing the cone in a water jacket
and injecting water through graduated perforations in the cone wall. Injected water fluidizes the
trapped material so that it is always loose enough for gold particles of even "flour” sizes to
penetrate under the influence of very high G. forces and the unit constantly trades off light
material for heavy material thereby enriching the concentrate.

Collection of the concentrate is accomplished by flushing with water through a drain hole in the

} bottom of the cone usually at the end of a ten hour shift.

IANGE OF APPLICATIONS:

The *KNELSON CONCENTRATOR is ideally suited for gold placers containing course and/or
extremely fine gold flakes or particles. Deposits that were formerly uneconomic can now become
highly profitable. The concentrator has a phenominal recovery rate on flat and platy gold
regardless of size.

Additionally, the *KNELSON CONCENTRATOR can often be inserted into the system in a gravel
pit operation and greatly enhance the pit's profitability.

It can also be used with lode deposits where grinding or impact milling of ore will release the
valuable heavy material (so called free milling gold). Excellent results are possible.

And it is prudent to investigate the installation of the *KNELSON CONCENTRATOR in the
tailings circuit of existing gravity and/or flotation operations.




The RECOVERY EFFICIENCY is both FIELD and LAB Tested =
At left is a multi-unit installation owned by1
Alaska Mining & Processing Inc. located

at Cape Yakataga, Alaska. The installa- .

tion (seen at left of picture) is a bank of
six 30" units and one 12" unit.

NOTE: In this instance the 12" unit is '
used for reconcentrating the concen-
trates from the six 30" units.
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Extracted comments from an engineer’s report: (Full report available on request).

“An investigation to determine the relative performance of four gold concentrating devices has been completed.
The feed material was split by random bag selection and parallel tested on three wet-gravity concentrating
devices. . . and a proprietary dry concentrating device. Results of the evaluation are tabulated below".

Concentrating Device . . x gl au content oz/ton Percentage Recovery
Knelson Concentrator 0.013 88.7 95.0
Reichert Mark VIl Portless Spiral 0.011 83.3 91.3
Deister Slime-Deck Shaking Table 0.019 70.0 73.8

Proprietary Dry Concentrator 0.014 66.1 —

More comments:

“The Knelson Concentrator offers high volume production. It is non-labor intensive and adaptable to a great variation in field
conditions.”

- Computed Feed Total Recovery Free Gold I

C. T. Pasieka, P.Eng., Kamloops, B.C.

“These machines are the final answer as far as I'm concerned. You just can't argue with 60 g's of centrifugal force.”

Bill Wilkinson, Owner/Operator

Finally, from Mr. Knelson himself:

“Gold recoveries are no less important to us
than they are to you. Extensive research
coupled with field and |lab testing underscores
our conviction the machine performs as we
say it does.”

Lee-Mar Industries Ltd., T
R.R. #11 20313 - 86th Avenue, A

Langley, B.C. V3A 6Y3 Byron Knelson Peter Nelson

Ph. (604) 888-4000 President. Sales Engineer.
Ph. (604) 421-3255




| - LEE-MAR INDUSTRIES LTD.
' 20313 - 86 Avenue, R.R. #11, Langley, B.C. V3A 6Y3

s . 1+ Telephone: 888-4000
. lplease consider the

foliowing information regarding the KNELSON

N
- I---j"'""‘ 1

~—- CONCENTRATOR:- o
“- a1l material fed into the Knelson Concentrator must -

be reduced to %" minus for the Thirty Inch_and Twelve |

8" minus for “the Six Ak

__Inch Units and in some cases to 1/
. P57 Inch Undt., ST RS 1T e R R e
#_f*T}nfeedzigwsimplY‘a“lon opening into which a smaller pipe
"' 'is suspended with )
1.7 reason for this is that t
) . . vibration so infeed canno e
< .wWater for back pressure is fed in via a 2" .hose.l Qaéﬁ.ﬁj
30" cohcentrator requires approximately 400 gallons per g
minute of total water; i.e. 100 gals/min. back pressure, -
300 gallons coming in with slurry feed.
_Th§'¥oi;owing figures we consider maximum feedsS: :q:-y
- LR 1T & Sat:

w el S

out touching the concentrator...The
he machine does have some minimal

t be fasteneed solid to the unit.

I

'F.-*' ! gl AL _anﬁ.

—=- —-~ 30" concentrator - 30 yds/hr 3" minus
Ff‘:t e 12" concentrator - 4 YdS/hr._;;_(" minus S w e OB
R 6" concenitrator - Y yd /hr %" minus .. .o .,

"Recovery rates williyary-Qrah pfoperty to property-depending
on type, size and density of gold and/or platinum.™® However,

we have not seen anything jyet that we could not recover in
S ' P O mIp vud o U

-‘.—!- [ 1 Tonde b

. the high 90%. il ef s aY e QR 1 e C G ey
The amounts of concentrates retained.by each unit a2re as ~
I follows: : SIS IRYcE rviidetc i
) om0 LRSS} st ey e ow
- 30" concentrator - approximately 160 lbs.
e 1 z12".concentrator - -approximately 30 lbs.
6" concentrator - approximately . 5 _.lbs..,. _ _.
.~ Depending on location and material, the period of running
before cleanup we estimate to be 10.hours or once per .
. shift approximately. “Time required for cleanup is.approx-
lIimately 10 minutes per unit. .

+ P en. T - Ly I e T T T
. To our knowledge, the Knelson Concentrator is
the only unit on the market which will effectively trade
‘off black .sand and keep virtually all of the gold. This
is unlike the horizontal spinner~type concentrator or single
walled .vertical,cones which must be cleaned up immediately
that black sand shows in the tailings; otherwise fine gold
.1qss£is‘ipminena in all other types of concentrators.
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LEE-MAR INDUSTRIES LTD. v

720313 - 86 Avenue, R.R. #11, Langley, B.C. V3A 6Y3
" Telephone: 888-4000 or (604)421-3255
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Water (apprcix)‘iifmix,;:'t vabdlannFeed. owe =% = yiwe Price Lo
With slurry/ Back pressure.qr,‘” (Canadlan)

6* 20gpm %Y 815 gpm tal\2iv ¥ Ton/hr csrass ot 3 6,750.00
6% 20 gpm **'-15 gpm ﬁ v R =R Ton/hr i ame 5,900.00
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T DISCUSSION

The sponsor provided a total of 1,500 1b in 50-1b bags of prepared -1/8 in. (~6
mesh Tyler) feed material.  .Three wet-gravity concentrating devices were eval-
uated at CSMRI: 12-in.-diam Knelson hydrostatic concentrator, Reichert Mark VII
portless spiral, and half-size Deister slime-deck shaking table. Each device was

fed 500 1b of the prepared feed material which resulted in a concentrate and
' tailing product. -

The concentrates were amalgamated and the amalgam concentrates, after nitric
acid dissolution, were fire assayed in total to determine the recoverable free
.gold content. A sample of each tailing was amalgamated, and the amalgam concen-
trates similarly analyzed. The resulting amalgamation tailings were sampled and

fire assayed. | - .,

- 4 w

SIS Y Rl i
. visual examination of: the gold contained in.the feedﬂshowed that the gold was
largely -65 +200 mesh particles.'uvn == i ow =z=idT TR |

|.|
e [P 3 1.'.5:..:'5 o 4

'KNELSON HYDROSTATIC CONCENTRATOR

e 353 L OF L0 wsnismiadelh Q2 anw brow A2 Lo mwrtaes

- -

| g
.The Knelsun hydrustatlc concentrator ;{a 12-in.~diam .unit) was aperated at 15

psi. Results of the evaluation are presented in Table 1. da e E stel -l
- -2 e EL .l-'- 1- W
. 4 o L - r ¥ 3 .
o J - gt el ;zt.fnfq 2EW N8y Lorisre Lar 3‘“{- 10 i GAE. . Ltnem 1pt:
e 3403 . we.3kr yatzrald oasx .JTABLE 1 noeleni «d* na n 2ire9r Iallea. o
r L . T " - - ™ u S N ” - T o
l A omme e owiseds awbTal Y LMEL N Lwsliriizry obawoiel  gel! o
toes ex3.. . w4t Summary of Results for Knelson Hydrnstatlc Bonm ves oy be “‘;*'i
Te O e - w gt

Concentrator Test (500 1b feed wei ght)

cAma¥ed 18 Ean ooy

AR
" ™ Au Distribution
T s meat olistcqg Lo [ rmorssalae ~od sabae~ o 3 laL L S
11 einr o i J:i r""a. e FTL R WE1ght "'- prae s 4 Au AHEIEEIE - -:?ﬂt’al o Free 1 -..
AFiet s - Product b 5 asisr % can ;sztﬂn rxy o ME r}r_.._._._..._. Au_". .;_ Au J'fl
IRE N VIR IO, .meﬂ:a :mubﬂ'm DR A{Irferntg afone o (] ETG. r;n
2% Yeed (cﬂmputed) iz «51100.0 - 0.013 4, ﬁ-r,]roz'l‘}_.i 100 0 7. :190'0 .- \
LWL De LS A s ?.,:, S ";-1
Tailing 95.8 . == -- (11.3) -
Amalgam Concentrate il -- == - 4.09 4.0 0.5
. Amalgam Tailing wuA 299 - 0.0C1 7.41 7.3 --
Concentrate " . nteel 4.2 == aniltews. T aey (88.7) --
Amalgam Concentratg e T -- 133 78.1 76.4 95.0
l Malgam Tailing - T 0.038° 7 12 > 7" 12.3 T ==
"3 $0Q  tproylannaal Sk Cemorl arw i

The data show that the Knelson unit recovered 88. ?% nf the total g;::ld and 95.0%
of the free gold. The Knelson concentrate represented 4.2% of the feed weight,
however, it should be noted that due to the batch nature of the unit, the con-.
centrate weight percent will be lessened as ‘the amount of prncessed feed mate-

rial 1s increased.

REICHERT MARK VII PORTLESS SPIRAL

he Reicﬁert Mark VII poftless spiral was tested at a feed rate of ~2.4 touns of
ry solids per hour and at a feed pulp density of ~45% solids. A small quantity
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Dear Mr. Sponsor: S A .

An 1nvestlgat1un to determine the relative performance of four gnld councentrating
devices has been completed. This work was authorized by you on September 10,

1982.

S -1-__; q Ser g or g R - e R Y )
r'l-*.q-:” ! b - 1‘-— - J . - ~ -.-11. L:‘,F
T e oW a e od e - T o l . 2t

AW CER. WS W g S

The objective of the work was to determine relatlve gold heneflclatlnn perfnrm-
ances of 2 Knelson hydrostatic concentrator,’ a Reichert Mark VII portless spiral,

a Deister slime-deck shaking table, '‘and a:proprietary dry-type concentrator. :To
this end, 1,500 1b of -1/8 in. prepared feed was provided by the sponsor for

parallel test1ng on the Knelson, Reichert, and Deister units at the CSMRI,

Golden, Colorado facilities. A CSMRI representative observed test1ng of the

proprietary machine “on ‘material ‘reported _ to _be from the .same source as that

1+ CepaLe PR
! oy Te '}i‘ e ¥ % £y ?'.'.*:! 1‘{"".1""‘-*""r' By 1-"""“7'
r

tested at CSMRI. A DeZE 2En T 9. phe] GEn ToraT oot

SUMMARY

- i - . q L_I:.E “ ;:_f-'

The feed materlal was split by random bag selection, and parallel tested at CSMRI {

o L} [ [ -

on three wet- gravlty concentrating . devices.z:A: fourth split of the same feed

material-was tested.on a proprietary dry concentrating device at a site north of

Denver, Colorado. All sample preparation and product evaluation by a combination

of fire assay and amalgamatlnn were conducted by the Research Institute. , Results

of the evaluatlun are tabulated below.
' L '. . - = t'" . :h ;_'-.J
o o - | -« Computed .:-- ;3 o e
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.....
=i

reel
Fouhl-
P

i

w

=

] ' - ¥ o -
L R [ - ' r
o vtk d +. = " p_FJ_“

~_ Knelson Hydrostatic Concentrator . 0.013 88. ?
-7 Reichert Mark VII Portless Spiral :¥ 32:0.011° «:@ -+ 83.3 ‘= .~ ..
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(i.e., <1.0 wt %) of tramp oversize +6 mesh material was screened out of the
feed material to ensure proper operation of the spiral. Results of the spiral
evaluation are presented in Table 2. _Messrs. Tom Ferree and Cliff Robinson, who
represent the spiral manufacturer, were present and participated in the testing
of this device. ' ST

~ TABLE 2

| Sﬁmmarf.nf Results for Reichert Mark VII Portless
Spiral Test (500 1b feed weight)

.
Au Distribution

. | - VA
.t Weight .- Au Analysis . Total Free
'~ Product % . oz/ton .. mg Au " Au
'- o " L . N
Feed (computed) ‘. ~100.0 --0.011 .. 82.5 . .100.0 - 100.0
Tailing 94.6 -- -- (16.7) =~ --"
Amalgam Concentrate -- -- - - 6,44 7.8 . .8.7 .,
Amalgam Tailing . -- 0.001  ~777.36 " 8.9 e At
¥ Concentrate - 4 - «  Tid.A L, s T == . (83.3) ST
Amalgam Concentrate S S . 67.9 - 82.3 ©791.3 '
Amalgam Tailing . .1 om= e 0,002 . .0.841 1.0 - .
T A I .. iy * L ' .-

The data show that-the Reichert unit fecﬁvered*83.3% of the total gulﬂ and 91.3%
of the free gold. The spiral concentrate represented 5.4% of the feed weight.  ~

" -

~ DIESTER CONCENTRATING TABLE

} Y . . - f - ‘:lh_l-:- . Bk

The feed material to the Deister shaking table was screened to reject the +6 mesh
tramp oversize material which amounted to less than 1.0 wt %. The feed was hand
fed to a half-size Deister shaking table fitted with a slime deck. Operating
conditions were set; 0.25 in. stroke and 280 strokes per min. The feed rate was
approximately 650 1lb/hr. Two table tailing samples were evaluated by amalgama-
tion and fire assay; the results were similar. Results of the shaking table
evaluation are presented in Table 3. - . | '

1 "-I '“IIIT.._.. - 1B . .-'L.‘ '

The data show hat the shaking table recovered 70.0% of the total gold and '73.8%
of the free gold. The weight percent reporting to the concentrate was only
0.5%, which represented the highest upgrade ratio .achieved by the four concen-

trating devices. s d

Lol ]
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- TABLE 3

Summary of Results fﬂr.Shaking Table Test
(500 1b feed weight)

Au Distribution

—
oy sy

%
o  Weight - Au Analysis Total Free
Product .o - % .. oz/ton . _ mg Au Au
Feed {(computed) 100.0 0.0189 148.6 100.0 100.0
Tailing -- - - 99.5 -- - = (30.0) -
Amalgam Concentrate . - == . -- .. 36.9 24 .8 26.2
Amalgam Tailing e == 2 0.001 7.7 5.2 - -
Concentrate 0.5 -- -- (70.0) -
Amalgam Concentrate B T . 104.0. 70.0 713.8
Amalgam Tailing -- - 0.001 0.043 <0.1 --

PROPRIETARY DRY CONCENTRATING DEVICE -- .

P |

Testing of the proprietary dry concentration device was done at an engineering
facility north of Denver in the presence of Mr. D. Erik Spiller (author) who
represented CSMRI. The feed to the test was reportedly the same as that pro-
vided by the spoasor to CSMRI for the wet-gravity testing. Bags which contained

rhe feed material had been damaged and certain spillage occurred. On-site hand

screening of the remaining feed material at 1/8 in. resulted in the rejection of
agglomerated oversize material.

A sample of the dry separator tailing was evaluated by amalgamation (as with the
wet-gravity devices) and found to contain an inordinantly high amount of free
gold, 0.20 oz/ton. This appeared to be an anomaly as it was not consistent with
the free gold content of the other three feed samples. The discrepancy was
attributed to a random flake of free gold which happened to be contained in the
amalgamation feed sample. "A second sampling of the tailing was made and fire

assayed, using a 5-assay ton procedure. The high free gold content was not con-

firmed. No additional tailing amalgamation evaluation was done due to time and
funding restraints. Therefore, the resulting performance data, see Table 4, does

not include free gold recovery data. = -

Pt

The ' data show that the proprietary dry concentrating device recovered 66.1% of
the total gold in 3.2% of the feed weight. |
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- TABLE 4 ° e Bie
Summary of Results for
Concentrator Test
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Thls report completes “the” currently rauthorized work on this project. Unless

otherwise ‘instructed, all; remaining sample materials  will ‘be’ disposed of after
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CSMRI participated in _this prnJect by incurring certain” eng1neer ‘costs; approxi-

mately. $1,000.00, thrnughﬂut the “evaluation”of all “four: cnncentratlng devices.
Through mutual’ agreement*‘w:Lth -the’sponsor, ‘data, from this evaluation are con-
sidered to be the property of both the sEnnsar “and CSMRI.’®'AsS "such; " CSMRI may
use the resulting data both verbally and 'in printed manner yrqlgsil}‘g to gold
beneficiation studies at CSMRI: ®L{Z222 Lre qﬂf“ghqh oy

Y ove e - . " r ot
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We have enjoyed this upportunlty to work with yuu *and shall be;pleased to discuss

any aspect of the work at’ your convenience, 100 2EEY mour

cgfly, e, :
. Erik Sp
Senior Pro Ect Englneer
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Earl L. Rau

Division Manager
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= An iﬁ#e%tiéhtibﬁideéigned to develop érfn ance data for ‘a Knelson hydro-
* static concentrator has been completed. , This work was authorized by you

= ‘on-August 18, 1982," at ‘which time we discussed objectives of the investiga-
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—r~-The objective of the investigation waé t6 develop basic performance data for
4ta 12-inch dia. Knelson hydrostatic concentrator. In the course of the in-

vestigation, CSMRI personnel were expec;ed'to:develop certain familiarity

with the concentrating device. ..To this end a feed sample was prepared, pro-
?ip?cessed; and the resulting products were analyzed by amalgamation. ;onp-y
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A 524-1b. sample containing 107.52 mg of gold, identified by mercury amalga-
mation and nitric acid dissolution of .the amalgam concentrate, ;was processed
i.through a 12-inch dia. Knelson hydrostatic concentrator. >-The ‘contained gold
particles were largely “-48 +270 mesh (Tyler). _The Knelson concentrate product
represented 5.3% of the feed weight and contained 94.5% of the feed gold.
Processing of the Knelson tailing through the device a-second time brought

the total gold recovery efficiency up to 08.3%. % 33+ Axow by
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A feed sampié was prepared as follows. Tailing material from a previously
conducted placer gold evaluation was acquired and analyzed for its free gold
content by mercury amalgamation. - The 524-1b. sample, —lﬂﬁmesh (Tyler), was
determined to contain 6.52 mg of gold whose particle size was unknown. An
additional 101.9 mg of 'gold, largely -48 +270 mesh particles, was added . to =
the sample. The added gold particles had been recovered by hand panning

material from the banks of Clear Creek in Golden, Colorado. Thus, the feed

sample to the Knelson test contained a total of 107.52 mg of gold.

fhe entire feed sample was processed through a 12-inch dia. Knelson hydrostatic
concentrator operated at 17 psi of back pressure water. After being slurried

in water to ~25% solids by weight, the feed was pumped to the pnit at a rate
of ~1000 1lbs. per hour. This was not considered to be a maximpm.feed rate.
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Colorado School of Mines Research Institute

RN ! !
PO BOX 112 - GOLDEN, COLORADD B0O4OZ qur F“
PHONE (303 278-2581 - TWX 910-834-0194 «- C5M Hes Gidn st l

February 23, 1983

CSMRI Project NP-820134

Mr. Leonard Kragness
Fantishna Mining Co.
4155 Darley

Boulder, Colorado 80501

Dear Mr. Kragoness:

An investigation of gold recovery using a Knelson hydrostatic concentrator was
completed for Kantishna Mining Co. during your visit to the Research Institute
in December 1982. This letter will sexrve to document those results which were

verbally transmitted to you on December 7, 1982.

’

The objective of the investigation was to determine the effectiveness of the
Knelson concentrator in recovering gold values from 'clean-up" tailings. The
work scope was to conduct a Knelson unit test on this material and to evaluate

the products by amalgamation.

The feed material for this investigation comprised the contents of four approxi-
mately 1-pt jars provided by Kantishna Mining Co. and identified as high-grade
"clean-up" tailing material. All four jars appeared to contain similar black
sand material which was typically -10 +100 mesh in size. The contents of all
four jars were blended with 450 1b of barren -10 mesh placer sand.

The total blended sample was fed to a 12-in.-diam Knelson hydrostatic concen~
trator operated at 19 psi of back-pressure water. The feed rate was maintained
below 1,000 1b/hr. The resulting concentrate was amalgamated in total. Hand
panning was used to separate the amalgam from the amalgamation tailing. The
resulting amalgam was subjected to nitric acid dissolution which produced a
gold residue. The amalgamation procedure was repeated three times to ensure
complete recovery of the contained gold values. A sample of the Knelson tail-
ing product was also amalgamated to determine the presence and amount of gold

values lost by the separator.

Results of the Knelson hydrostatic concentrator test is presented 1in the follow-
ing table.

saneral ndustey BES28020
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COLORADO SCHOOL DF MINES RESEARCH INSTITUTE

Mr. Leonard Kragness Page 2 February 23, 1983
Weight Aul Au
Product % g PDistribution
Feed (computed) 100.0 188.645 100.00
Concentrate 6.1 188 . 600 ~99.98
Tailing ‘ 93.9 0.045 0.02

1 Determined by amalgamation. Note that amalgam residue
(gold) contains certain diluents such as silver.

The data show that the Knelson hydrostatic concentrator was extremely effective
in recovering the gold values present in the Kantishna HMining Co. "clean-up”
tailings. The unit recouvered 99.93% of the Auv in 6.1% of the feed weight. Due
to the semibatch mode of operation, a higher upgrade ratio could probably be
achieved simply by processing more feed material prior to shutdown and concen-
trate clean out. '

We are pleased to have been able to provide these test services to you. Please
contact us should you have any questions regarding this investigation. In addi-
tion, as we discussed during your visit to the Research Institute, we look for-
ward to the possibility of working with you next season to establish additional
operating performance data for Kantishna Mining, Co.

¥

el -

..-"

*

,}K(/ : | Earl L. Rau
Senlnr Pr ECt Engineer Division Manager

Process Division - Process Division

John Havyhurst



by Stewart McClure

The Knelson Concentrator is a newly
introduced gold recovery system. It Is so
eflicient that it is revolutionizing the goid
mining Industry. It has recently been
deemed. by the Colorado School of Mines.
as one of the most efficient gold recovery
systems ever produced.

Using heavy gauge and slainless sleel.
the Knelson Concentralor Is a precisely
engincered trouble-free plece ol
equipment. It Is very lolerant of abuse. is
sell-contained and compact. and requires
no speclal skills to gel top performance. It
operales on a one-pass basis (hal
produces excellent recovery elliciency.

The Knelson Concenlrator |Is
essentially a high speed ribbed rotating
cone wilh a drive unit. Water-suspended
gravel Is introduced into the unit through
a center pipe. The heavier materials are
trapped by the ribs in the cone while the
lighter materials are carried over the rim
of the cone 1o fall into the tailings pile.
Compaction of trapped material is
prevented by encasing the cone ina waler
jacket and injecting waler through
gradualed perforations in the cone wall.
The injected water fluidizes the trapped
material in order lo keep it moving [reely
enough for gold particles. of Nour size and
larger. to reach the outer-most portion of
the ribbed cone. This isdone by means ol
a centrifugal force of approximaltely 60

licht material for heavy material. thereby
enriching the concenirale.

Cleanup Is very easy. The concentrate is
Mushed through a drain hole. at the
bottom of the cone. into a flive-gallon
buicket. Thisisusuallydoneattheendofla
ten hour shill. The whole cleanup process
takes aboul three minutes. This process
can save on operation many man hoursof
labor.

There are three sizes of Knelson
Concenirators avallable to the public
(they are measured by the cones
diameter). There Is a six inch model

which can handle aboul three cubicyards
of material per hour. A (welve inch model
which can handle up to eight cublic yards
of material per hour. And a thirty inch
model. powered by a seven and a half

G's. This svstem will constantly (rade off

horse power (hree-phase motor. which
handles up to twenty flive cubic vards of
quarter minus malerial per hour. All
three requife less water than conven-
tional slulcing, take up very little space.
and are supported on vibration absorbing

mounts (o produce a smoolh quicl
operation. You can also have them
mounted on a trailer for casy towing

This summer | went on the Alaska trip
with George and the guys. We had heard
about the Knelson Concentrators
clficiency rom Gene Brooks (the club's
assaver). so we decided to purchase a
twelve inch model for our main operation.
The operation consisted of a sluice box
with a hopper box at its head. We fed the
sluice with gravel lrom ourbuckel tractor.
The gravel fell through the hopper and
over some riflles In the sluice to catchany
sizcable nuggels. From there most of the
quarter minus material fell through a
punch plate with quarter inch holes. The
malerial then traveled through a water
pressurized hose Into the Knelson
Concentrator where the unique process
commenced (see pictures).

Being curious aboul the Knelson
Concentrator. | did some research and
found out that the Colorado School of
Mines Research Institule spent some
time testing Il. They found it to have an
average ol 98.3% goid recovery.

Their report states that:

SUMMARY
“A 524-lb. sample contalning 107.52 mg
of gold. identified by mercury
amalgamaltion and nitricacid dissolution
of the malgam concenltrale. was
processed through a 12-Inch dia. Knelson

hydrostatic concentrator. The contained

gold particles were largely -48+270 mesh
(Tvler). The Knelson concenltrale
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product represented 53% ol the feed
weight and conlained 94.5% of the leed
gold. Processing of the Knelson tailing
through the device a second tLime brought
the total gold recovery cfficiency up to
98.3%.

Our opinion is that the unit was a very
cllective concentrator for the gold values
contained In the feed sample.”

Despite the favorabe lindings ol the
Colorado School of Mines. l decided (o test
the Knelson Concentrator mvsell | set a
sluice box behind the tail race of the unit
o see il we were losing any gold. Aller a
days run. | found abnut ten cents worth of
gold. The concentrator contained overan
ounce in gold. That's better than 99%

Taking a closer look inside. | l
GOLD PROSPECTOR VOL 9 '5

THE AMAZING KNELSON CONCENTRATOR

-



recovery. To satisly mysell even more. |
mn the test two more times and always
came up with the same fantastic resulls.
Six weeks of working with the Knelson
Concentrator had me convinced of its
elTiciency.

Many markeled recovery syslems
average around 90% gold recovery. bul
vou have (o feed them with a teaspoon.
The Knelson Concentrator is a hog and
takes as much material as you can [eed il.

Next summer we are going (o sel up a
couple of Knelson Concentrators on the
beaches of Nome. Since concentrate levels
are so high. in the sand. the units will be
ideal for this type of work. | have done a
good deal of testing of the Nome beach

sand and it runs about $140.00 per cubic

yard. Il vou shovel six cubic yards of

GCOLD PROSPECTOR VOL 9 *5

malterial into the Knelson Concentrator.,
it would amoult to S840.00. Not bad for a
days work.

At our last Easter outing al Stanton.
Gene Brooks set up a six inch Knelson
Concentrator. “Digger Doug” (Stanton
caretaker) said that he had some gold
bearing gravel that vielded S3.00 per

cubic yard. Gene ran a good amount of

this material through the concentrator.
He found that I was not worth $3.00 bul
that it was worth 830.00 per cubic yard.

The Knelson Concentrator can be used
in conjunction with dredging. extracting

gold from Impact milling of gold ore. and

just about any aspect of gold mining. It is
for the weekend gold hobbyist as welll as
the larger gold companies.

In all of my gold mining experiences. |

have not scen nor used a more cllicient
gold mining processing machine. It is
trulv a2 manvtl of modern technology.

For more information about the
Knelson Concentrator conlact Gene
Brooks at (619) 244-8153 or wrile (o
Stewart McClure — 2205 Green Canyon
Rd.. Fallbrook. CA 92028.

Top (preceding page): The Knelson Hydro-
static Centrifuge in operation on the Casa-
Alaska, "83.

Top Left: Gene Brooks lends the operation.
Right and Botton left: Flour gold extracted—
gold recovery efficiency up to 98.3%. Bottom
Right: The author.of this editorial, Stewart
McClure.
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RECOVERY OF FINE GOLD BY
KNELSON HYDROSTATIC CONE AND
COMPOUND WATER CYCLONE TECHNOLOGIES

RY
CECIL M. URLICH, P.Eng.
OF
RETMCHEN URLICH GEOLOGICAL ENGINEERING

FOR

THE 4TH ANNUAL RMS-ROSS SEMIMNAR
" ON PLACER GOLD MINING
VANCOUVER. BRITISH COLUMBIA. CANADA
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INTRODUCTION

Jur past work in the assessment and development of placer properties often led
+0 evaluations of concentrators that can economically recover fine qold. The
term "fine gold" has been loosely applied by the placer industry to gold
particles smaller than somewhere between the 40 and 100 mesh (420 and 149

microns) sizes.

It is known that much fine gold is lost in sluice box, shaking table and other
commonly used methods of concentration and recovery. For example, at one Yukon
property we estimated that between 26 and 38% of the total feed gold was being
lost to tailings. Similar losses in other operations have peen verificd by

'prev1ous speakers. We are presently involved in evaluating and testing Triangle

VenturesLId s Sombrio Point deposit on Vancouver Island where 100% of the
gold can be classified as fine.

Recovery of fine gold particles in sluicing and tabling operations is adversely
affected by surface tension when particles suspended in water are exposed to
air. We have observed fine gold to float in moving and still water. Forces
that cause these particles to float or to remain in suspension can be overcone
by centrifugal accelerations imparted to the particles as they pass through

'sper1al1y designed concentrators.

Two centrifugal concentrators that we consider to be among the best developed
for recovering fine gold are the Knelson Hydrostatic Cone and the Compound

Water Cyclone.
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During late 1982 and early 1983, the Colorado School of Mines Research Institute

{ CSMRI ) completed a series of tests on a 12-inch cone to determine its efficiency.
The performance of the cone was compared with that of a Reichert Mark-7 Spiral

and a half-size Deister Table. Feed gold reportedly ranged from the 65 to <JJ
mesh sizes, which are within the fine gold range. Results showed that the

Knelson unit achieved the best concentration by recovering 88.7% of the total

gold and 95% of the free gold.

Further processing by CSMRI of feed reportedly containing 48 to 270 mesh gold
produced a concentrate containing 94.5% of the free gold. Processing of the
tailings a second time increased the total recovery to 98.3%. Subsequent tests
by CSMRI on cleanup tailings supplied by Kantishna Mining Company of Colorado
recylted in the recovery of 99.98% of the feed gold.

[t shou]& he noted that the performance in recovering gold finer than the s126e$

- repérted in the feed is unknown, simply because it is not known to start with
hown much finer gold actually existed. Ffurthermore, all gold values, feed and
concentrate were determined by amalgamation. And it is known that amaigamation
ie limited in its ability to recover gold finer than the 70 mesh size, goid
bound up in compound form, and gold coated with organics. However, the CSMRI
work showed that the Knelson cone is an extremely efficient concentrator of fine
gold, and better in performance than other units that were tested.

. property ang mining operations near Princeton and Atlin. Sombrio work showedc
that the 6-inch unit did tail p]ack sand without losing significant amounts of
gold. Princeton work with the 12 and 30-inch cones again showed that large
amounts of black sands were tailed. However, our laboratory tests showed that
96 to 99° of tne feed gold was recoverable by amaigamation from the concentrate.
Therefore, the Knelson cone appears to tail black sand, but still retain a very

high percentage of the feed gycid.
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Knelson Hydrostatic Cone _

I doubt if there is a single person in this room who has not seen the Kielson
We consider i+ to be the best batch-operation

It is widely used in the western North American

Hydrostatic Cone concentrator.
gold concentrator on the market.

-_placer industry, and has been introduced to Australia and New Zealand. They

are sold by Lee Mar Industries of Langley, and their developer, Mr. Byron Knelson
has models on display at the back and outside. They are relatively simple to
operate, are portable and can be transported almost anywhere.

I will use them to demonstrate the principle of centrifugal action in
recovering fine gold particles that float on water or remain in suspension.

The Knelson concentrator consists of a perforated cone containing horizontal

ribs welded along the inside wall. Feed is slurried through a vertical pipe

that exténds to near the base of the unit. The cone rotates at 400 rpm and

generates a centrifugal acceleration of 60g.
to the walls and become trapped between the ribs.

Heavier particies are forced out
Lighter particles are discharged

-out the top as tailings.

A water jacket is maintained under pressure around the cone so that the heavy

material bed is kept fluidized, thereby allowing heavy particles, including
fine gold, to penetrate it. As feed continues, lighter particles in the bed

are replaced by incoming heavier ones and gold is concentrated. For cleanup,

the cone is stopped and emptied out by opening up a drain at the bottom and

flushing out the concentrate. This is generally done at the end of a shift,

- which is convenient for a one-shift operation.

Knelson cones are available in 6, 12, 20 and 30-inch models as tabulated:

Cone Cone Dimensions Feed Feed Slurry  Back Concen-

Model Weight H X W X L Size Capacity Water Pressure trate

(in.) (Ib) (in X in X in; (in.) _ (yph) {gpm) (gom} (1b)
6 175 26 X 24 X 30 1/4 0.8 20 15 2
12 225 32 X 32 X 36 1/4 3 40 25 25
20 900 50 X 48 X 48 1/4 10 100 60 75
30 1700 62 X 60 X 60 1/4 25 250 150 150

' These models are batch plants which must be shut down for each cleanup.

However, Mr. Knelson reports that a 30-inch unit is presently being designed
which will be capable of continuous concentrate discharge.
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A STUDY ON FINE GOLD RECOVERY
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THE KNELSON CONCENTRA TOR
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Thls picture shows the operation while processing paydirt on a

typlcal day. The 966C Loaders are feeding paydirt and removing
talilings. The bulldozer 1s stockpiling paydirt from the cut.
The processing plant is in the background.




The purpose of this study was to increase the efficienwy jola
recovery in a simple sluicing process without elaborate, <coOStly
devices. i don't have an estimate of the number of gperations

using a simple sluice box compared to more complei 8SYS _

however, I perfondlly feel the number is quite high in Alaska. I

also feel that most placer miners prefer to "do it +theilr way"

regardless of the financial success of another operation. The
.ason for this is they believe that "good ground is wiaat 1t
zkes to be a good miner."

After wmininqg for some time I found most of the miners estimating
how much gold they were losing or simply not catching 1in cielr
sluice box. T actually found myself caught up in the lie¢ and
decided to settle on twenty peruenh because it wasn't so high no
ne would believe it, and it wasn't low enough to make my sluice
box look bad. The fact remained, I did not know, nor does any.ne

el EE":

cince most operations have proven the economic value of adding a
soreening plant te tueir system I will divide the mining process
\ato separate phascs to show how each miner can utilize hJ own
proven ideazs and levels of production and add the concentrating
phase to their sys:-m to increase production.
Normaa' System - Grant Systen
1. Feediing tiie System 1. Feeding the System
2. Screening the material 2. Screening the material
3. 8Sluieing ' S5luicing
4, leanup & recovery of concentrating
gold 5. Cleanup ¢ recovery of
gold
The Gravt funds b“ve been used to -improve on the preliminary
.ests cted in 1984 by Improving an existing system so &hat
it wc c a closed experi.mant. The results show the econgmic
value o©i & ding the concenirating phase to any existing ﬁld@rr
nining o ions To add this phase to the operation, a 51nq
1K s avaed to the +emm =L the end of the sluice boxX runa.
‘ water and ma i1, leaving the sluice was screened to
57 n and caught ' tank. The.tank was baffled so that
the ma 21 caught ank haé to rise to reach the overilow
level of the tanke The material in the tank then flowed through
a pipe to tiz 30" Knel=-on Concentrator. The Knelson Concentrator
d i-s' cababiliti “re enclosed in this reportc.
2




The preliminary results of .tests run in 1984 showed that fine

T Wl A ]

gold not <caught in my sluice box was caught 1in the Knelson
Concentrator. These tests were not conclusive since it was not a
closed system where all the water and material leaving the

slulicing system was caught. Improvements havefccrrectedththls.

hr L = ..

Since.the 1984 results .showed a consistent twenty percent of. the

— wmy w L =

_gcld-~reccvered was taken dlrectly from the. Knelscn Ccncentratcr,
it is,easy to see the pctentlal.ﬁﬁizz; -
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I am-qsure theagcld,weycaught in thewgnelsen ‘Concentrator . .nay
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not havefbeen caught 1nzanstlu1ce_bex,th;,perscnally prefer the
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.Knelscn Hydrestatlc Ccncentratcrﬂtc JlgS,TJWthh may be, the. only

i.-.-p.- —Jh

viable alternative,” becausé the Knelscn-Ccncentrapcr has only one
mcvlng part. b

Y Tad %Q drom 11"'{.’.}. 1 .rh.i..j e X0T oo fas .
I, cant t thlnk of anxhpnudent aner_whc would .turn” down a- chance
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to 1mprevej his own,systen for an immediate,;increase rin. ,gold
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recovery at a reasonable ccstnﬁw_The.results of,this study ;are
prcmlslng.aa I feel. athe;y Knelson:: Ccncentratcrp may .be ,used
extenslvely in,future mining, r  penspray o8 =T I

Another point to consider in justifying this process is that the
Knelson_ Ccncentratcrgﬁwas:Berlglnallyéde51gnedate be used as a

L T S B M e Lk

laberatery,,“cr clean up; dev1ce tcm;enoveﬁgcld from concentrates.
The study” shews that it, canfbe used in.the.field as a part.of the

L . Vad pe

recovery of, any placerwéﬁeratlen maklngh;the mining .operation

itself more efflclenghh;ilyﬁﬂ? cr mad or ma3, C g

Our system was, designedsto screen and wash, 100+ cubic yards/hour

‘|-'lt..rl|-r'

through our, Derocker. Screening plant. ﬂﬂlt thenapassed through a

-l-.-l'--lui

dump: box_ Wwith- ,punch, plate,whi€h sized. the matetial, and controlled

—--l' #.I-r -3

the ~volume’ of" watecatc the 18" riffled”side run, cf ‘the ‘sluice
box. The rest.,of the material passed over stepped punch plate in

.. o~

the main, run Wlth rlffles}underneath *This portion of our ‘system
was not unlque ‘other than my own design of the sluidé ‘bBox. our
study began at this point, or, where the sluice box ended. The
materlaljleaVLng the sluice box 1Was. screened, and concentrated and

P N R T

thé,gold remcved ,at .the_ end of “eadh shlft.cr apprcxlmateiy eleven
hours.’” The" slulce bcx .Was"- alsc4cleaned up separately so that

--lhi-dl I *j'-—-r'- -

gcld recevered frcm thejCcncentratcr aftef leaving the sluice box

4 A -

was compared ‘to “the amcunt*ef .gold, Caught in” the slulce "BOX.
Thi's. process also alded in readlng the;grcund and lccatlng iwhere

A S —r ~ gl my L---

the values changed.‘,The reccrds .Show’ what percentage of gcld was
caught siulclng aadﬁghat pe*centage of gold. was caught by .tne

ik B E F T o il b Nl ]

Cencentrater. Jthe'ieccrds also show the. screentsize ‘'of the gold

and’. 1ndlcate, .wheTe_in thé system, certaln 5izé " gold partlcles

b=y, In:'-'r‘ﬁl N BT | dy . _F"l"-

l'ri- td v ~d
were, reccvereﬂ.‘lhls “shcwn 1n the reccrds 1s theg%alue cf addlng

L N RV B L p A wma T % R | -.'

the ccncentratlng&phase to a 51mple slulclng system sinceéyall”™ the

i

gold from the Cdncentratdr would normally be in~the™ talllngs. v

* % %
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. Report 21
The Knelson Concentrator

This report showing the amount of gold caught by the KXnelson

Concentrator provides a wealth of information allowing several
determinations to be made. The following chart shows screen

sizes and percent of gold for each screen size recovered during
the study from the Knelson Concentrator.

Mesh Avg. Amt./100 Oz. . % of Total ¥ of gold passing
Oz, DWT, Gr. through each mesh
10 0 .4 0 0.20 95.80
40 2 12 0 2.60 97.20
60 6 10 0 6.50 | 90.70
80 18 0 0 18.00 72.70
115 32 16 0 32.80 40.00
150 10 13 0 10.65 29.25
150 29 5 0 29.25

From this chart it becomes immediately apparent that the Xnelson
Concentrator does in fact recover fine gold. The primary purpose
of this study was to supply information which will show the
economic value of adding a Knelson Concentrator is a paramount
consideration. The fine tuning process of regulating feed to
lnjection pressure varies depending on the material being fed.
Experience snows the Knelson Concentrator to be somewhat
forgiving in that once a desireable setting is found in an area,

the regulating process setting the pressure of the injection
system does not vary.

Taking into consideration the variables such as lean gound or
overburden compared to paydirt, muddy recycled water compared to
clean water, the amount of clay content compared to large rocky
gravel, the Knelson recovered as high as 22% to as low as 5% with
tne lowest percentage occuring when muddy water was used on: high
clay content overburden with 1low gold vield. The Knelson
Concentrator continued to yield an average of approximately 20%
of the total gold recovered during each clean-up.

Tailings checks on the Knelson Concentrator indicated a loss of
fine gold but not a measurable amount. These checks were done
intermittently by placing a bucket under the discharge tube from
the Concentrator for a measured two minutes. A few very fine

colors were found in the tailings each time but did not have any
weight when placed on our digital scale.

There are many variables to consider in the decision to use the
Knelson Concentrator as an addition to a sluicing system,
however, one glaring fact suggests that if you are among the
mines that recover one thousand ounces or more each season, 20%,
or 200 ounces would more than cover the cost of improving your
system by adding a Knelson Concentrator.



The fact that the Knelson concentrator recovered only 20%- of the

gold in this study speaks only to the efficiency of the sluice
box. It is apparent that the gold caught in the sluice box would

probably have been caught in the Knelson Concentrator 1if the
sluice box were not used.

This picture shows the sluice box on the right dumping material
on the 1/4" shaker screen. The tank directl;y below the screen
collects the slurry that passes through the two openings in the

tank and on to the Knelson Concentrator through the 8" steel pipe
at the base of the tank.
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Report #2
The Sluice Box

The sluice box used in this study has an 8' x 10' dump box with
3/8" and 1/2" punch plate false bottom which feeds an 18" side
run. The main run is 36" wide and 20' long with punch plate over
angle iron riffles. The 18' long side run is operated at a slope
of 1/2" to 3/4" to the foot with angle iron riffles. See
previous page.

This sluice box, 1like any other sluice box, is limited to catch
only that gold which has the physical characteristics, which
allow it to be caught in the riffles at fixed variables of slope

and water volume. This obvious fact to all experienced miners
has led to the use of mercury traps and cyanide to dissolve the
gold that might escape the sluice box,. For obvious reasons,

these are very undesiraple methods, Thus many prudent miners
have experimented with mechanical devices such as spirals, Jjigs,
and concentrators of different varieties in an effort to catch
that gold which passes over the riffles in their sluice boxes.

Following is a chart showing the screen sizes and percent of gold
for each screen size recovered during this study from our sluice
box.

Mesh Avg. Amt./100 Oz, $ of Total % of gold passing
Oz. DWT. Gr. through each mesh

10 0 6 0 0.3 89.7

40 0 10 0 0.5 99,2 .

60 15 0 0 15,0 - 84.2

80 26 14 0 26.7 57.5
115 41 16 0 41,8 15.7
150 7 10 0 7.5 8.2

150 8 4 0 8.2 '

It 1s apparent from this chart that the sluice box used in the
study was capable of catching fine gold  This puts to rest fears
that we were losing all the fine gold in an earlier operation on
Poker Creek in the Forty Mile Mining District, At that location
98% of the gold recovered by this sluice box was larger than 60
mesh. Tne 1information from this chart will be used to make
comparisons with the chart showing recovery from the Knelson
Concentrator, in an effort to show the economic value of adding a
Knelson Concentrator to the end of a sluicing system.

Tailings checks were made by placing the bucket of a 966 Loader
at the end of the collecting tank for the Knelson Concentrator
for a measured five minute time period. This caught the tailings
from the 1/4" screen and the overflow of water from the
collecting tank.



The material was cleaned and the gold removed. When multiplied
by twelve the average value of gold lost per hour of slulicing was
less than 5% of the total recovered during that hour. Since
there were too few tests taken and the results had a wide
variance, since one flake 1in the tailipgs could give a high
reading, we did not consider these tailings test of any real

value.
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Tnis picture shows the 24" pipe from the screening plant that
feeds the sluice box. Sections of punch plate cover the 2" angle
riffles in the main run. The side run allows 1/2" minus only -and
is placed at a slope of 1/2" to the foot. The upright angle iron
on the riffles Keep the riffles loose and provide room for
continuous recovery.
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with clean water.

Report #3
Mining with Clean Water vs. Recycled

Records were Kept on a daily basis noting hours sluiced with
clear water and hours sluiced using recycled, or muddy water.
Since there was no way of knowing how much gold was in the ground
prior to processing it we decided to process comparable ground as

best we could for both clear and muddy water. The following
results were obtained:

After determining an average amount of gold recovered for each
hour of sluicing for the entire season we arrived at "the normal

recovery rate." By separating the data we found that 83% of "the
normal recovery rate" was the average recovery rate with recycled
or muddy water. 110% of "the normal recovery rate" was achieved
(See chart below.)

- - - - - - - - - - - - - - - - " S Lt pen -
A .b‘ : A _'_l‘._.‘ /
OISl AVERAGE GOLD RECOYERY
— — — i - L = — Ll — - — - — - » :. ;t;_- ‘r""'.l ; — —— re——— pr—— — — E-
- & — B8 - ™ - . - -l |
a L7
e s '.ﬂ i-:a'!t \
™ L ] ‘ ]
3 e Ko " _. L a % 1
:'r:-' :L.‘ _'1 j-::. '
:-:__1.‘, -p ERN.E0)
‘.I " i r - r .-.' - -.' !,-ﬂ: .:' -]
L f " ‘_'? _-‘1 W 4
: '-.! - l"=.".--'r..:"-'-]|
=4 :-“','-’i
R A R ENY
Cm ‘1 L .".‘ 1‘ ‘,"‘f'
A £ i
e 3 iz 3l
] "" 1.'11
S : i;_.;..;_j
\50 2Sans o Doy
i 4 i -1
e BT DR BNy
i . =0 Ml oF ;#
s 1ar 3. : ® s,
"'.. o J o ‘-.1 i :.‘ IJ| .r'_Ii
% . . = il -r‘. {,_: -F { t"-- ‘-'I ’
Tr. W - *_51:_.1;
:_I gt ._'I‘ j" ; ] l{ "-_'i o y
A A 0T AN -‘.j‘
4 = l - W - ) r"i'
L. i i K o $ el T
v § LRl 7 _~*|
rE EEr N Fe
l.."- L o w w & ¥ ®
..Il = ] ‘-."' ﬂ l: IFL
. E.‘: ‘_F& i ‘ﬂ 'l‘ E !' 1
g oo P8 "= -0
Y ST R ]
i = ereg b ¥, il o ?
e ¥ orf 0% § 5.8 e I
e ] b.’.’ fI- . ® :L‘it
=N & T
o vh O Uil WA

1O

— — —

N




In comparing Concentrator recovery to sluice box recovery we
found Concentrator percentages of gold recovered was nigher with
muddy, recycled water than with clear water. These results
indicate that the sluice box is less efficient when recycled
water 1s used. As a result of this any miner who is forced to
recycle water or mine with muddy water for whatever the reason,
woula o0e prudent to consider the Knelson Concentrator as =zn
economic improvement to his total system.

The drawing below pictures the 7" Knelson Concentrator used %n this
study to remove gold from the concentrates both from the slulce_box
and the 30" concentrator. Devices such as this provide for rapid
cleanups on a daily basis as was needed 1in this study.




Report #4 _
Cost Analysis 0f Adding the Knelson Concentrator
To a Simple Placer Mining Operation

The enclosed pamphlet on the Knelson Concentrator indicates
different sizes are available to fit the individual needs which
would be based on the amount of volume being processed.

We feel we are near average size processing anywhere from sixty
to one hundred fifty cubic yards per hour. We found the 30"
Knelson Bowl met our volume needs when screened down to 1/4"

minus.

The fist step in adding the Knelson Concentrator to our system
without changing the water or volume of material being processed
was to construct a holding tank with a 1/4" screen. This tank,
with screen, shown in the picture below, was mounted at the end
of the sluice box and attached to the skid of the sluice box.
The tank and shaker was constructed and mounted in such a way
that all of the material from both the side run and the main run
was screened and the water dropped through the screen into the
tank. Baffles in the tank slowed the water down and allowed the
surface water to overflow and drop into the tailings pile. At
the bottom of the tank noles allowed the slurry to pass into an
8" steel pipe which was connected to the feed opening at the top
of the Knelson Concentrator.

The development of the tank we used for this study was from a
modification of the tanks used in 1984, This experience enables
us to make an accurate cost estimate for a tank and shaker screen
with a feeder pipe to the Knelson @3$5,000,

The most economic way to set up the Knelson Concentrator is to
use gravity feed instead of a slurry pump or other method to
raise the material from tailings dump level to the feed . opening
at the top of the Knelson Concentrator. With this in mind, we
recommend mounting the Knelson Concentrator, the generator used
to power the unit and fuel tank on a separate skid and place it
to the side and below the sluice box as shown in the pictures of
our operation. The 30" Knelson Concentrator requires at least a
25 kw. power plant for operation. The total cost of this unit is

as follows:

30®" RKnelson Concentrator $22,600,00
25 to 30 kw. power plant - 8,000.00
Mounted fuel tank . 300,00
Skid - 500.00

Injection pump & accessories - 3,000.00

. — -

Total Estimated Cost of Adding a 30" Knelson Concentrator to an
Average Size Placer OperatiONisessccscesesse$39,400,00

12
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Operation costs estimated to Ooperate the Knelson Concentrator,
the 30 kw. generator and the injection pump taken from records
collected during the study indicate an averadge normal operating
cost of §$5.65 per hour and maintenance and repalr of system
failures. Since maintenance and repair are taken care of in the
field by the operating company and are directly related to the
equipment condition and the ability of the operating company to
make repairs, we felt an estimate of this cost would be of little
value at this time. The $5.65 cost is broken down as follows:

30 kw. generator 1.5 gal/hr. diesel $1.50
: Lube & Maint/hour « 39

Injection pump 3 gal/hr. gasoline $3.60
Lube & Maint/hour .16

Total $5.65

Justification for this expenditure

At today's gold price of $326/0z and an average Alaskan assay of
86%, it would take about 140 raw oz. of gold to pay for the

addition. Since 140 is 20% of 700, a sluicing operation that
recovered 560 oz. in a season could add the Knelson Concentrator

and pay for it in a single season on ground similar to that
tested in the study.

13



Knelson Concentrator recoveries were recovered from sluice tailings.
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This chart shows the actual amount of gold in ounces recovered
from each screen size, for each 100 ounces recovered, during the
study from the sluice box and the concentrator. The chart was

constructed from the following data:

Mesh Box Conc.
10 , et .04
40 . .4 Dl
60 EZs0 ls3
80 21.36 . 3.6
115 33.44 6.56
150 6.0 2s13
150 6.56 LT 2 5
80.00 ozs. 20.00 ozs.

The most glaring consideration in this chart is that if the
Concentrator was not used the 20% caught by it would be in the

tailings. Conversely, if the sluice box were eliminated from the

recovery process the Concentrator very probably would have

recovered all the gold anyway.
14



les were recovered from sluice tailings.
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Tnis chart shows the actual percent of gold recovered for each
mesh size for both the sluice box and the Concentrator based on
an average l00 ounces of gold recovered during the study. The

chart was constructed from the following information taken from
the records.

Mesh Box Conc.
10 i o 20
40 Lo 2.6
60 1D 05.
80 26.7 18.0

115 "41.8 32.8

150 Ted 10.65

150 82 29 .25
100.0% 100.00%

|5



This chart graphically gshows the siuice hax was less effective in
rizcovering gold finer taacn 115 mesn and clearly that the Knelson
Concaentrator recovery was higher than the sluice box and

increasing drastically with gold lower zhan 115 mesh.

Since Lhe sluice boX preceeded the Crelson Concentrator 1in  the
physical plant & higher oercentaga of gold was <augat by <the
s1ui~=e box above the 115 mesh screegn. T feel confident &ll the
gold recovered in the study would have been caught by the Knelson

conceltrator without the sliiice DOX.

TIf one considers all the gold finer than 115 mesh in one category
the Concentrator percentagea would bz close to 40% showing the
Concentrator steadily increasinag in recovery rate throug.iout ithe
chart. mhe box under the same comparisons would vyecovar only
ahout 16%, indicating a sharp decrease in recovery afficiency of

gold finer than 115 mesh.

16
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Summation

The reports and information gathered ‘during 'this study provide a
wealth: of information which can be anp;led in _maq} ways to
justify a concentration phase in ‘placex nlng operations with
fine gold present in the pay dirt. FGFLHPI study 1s necessary to
find if more cost effective wesults can be obtained.

In' order for this study to be’ succ tul, it was necessary _to
operate on ground'which would ¥ield fine gdld. * The results ' of
the screening of the gold bear’out this fact with 84.2% of the
gold passing through a 60 mesh screen with gold Caught in the
sluice box.

from the gold caught in bthe Knelson Concentrator the results were
even more dramatic, with 99.8% passing throuogh a 10 mesh 'screen.
72.7% through 80 mesh and 29.3% through a 150 mesh screen.

The overall efficiency ©i the recovery system used in this study
will not be completely known since all the gold in the "tailings
was not removed and compared with what was Cdught by the svstemn.
The problnm 13 what system of recovery do you use to yet £he
gold that escaped the systém 'vou used to begin with, and would
it be economic even to try. I feel to try to improve the system
used in this study in an effort to catch any gold ‘that might have
escaped it; would result “n spending dollars to chase 'dinmes.

Since it is the economic efficiency of the placer mihing system
being used which is most important-to the miner, I feel the study
has shown the Knelson Concentraler to be —an economic
consideration when mining fine goid.

The fact that the Knelson Concentrator recovered an"average of
«0% of the total gold caught" during the study . sugggsts '‘many
possibilities. Two cbvious ones“come to mind wham looking at the
¥nelson Concentrator chart on agn - | |
I£f 100% “of the golid in a location were 150 ‘mésh or
smeller the Knelson' Concentrator may have been all yvou would
need for recoveiy.

2. Hduld the ﬁﬂ&lauﬂ Concentrator have caught all of  the
gold without the)siuice box-since all the gold caught would
pass through-a-1/4" screen.

The results of uomrdrlaq quiu LPCFKWLEJ while TECf01lng Qr mining
with muddy water -to.mining with clean water suggest chat we
‘recovered 2/% more gold with clean hdf."--:r‘, ile results were even
more dramatically emphasized when we found that the amdunt of
gold recovered DYy the Concentrator increased when we sltiiced with
mucddy WwWaker suggesting the sluice box was less efficient with
muddy water. Again further testing is needad to see the actual
loss of efficiency and to'what degree siuvicing with muddy water
has om the sluice box and the Rnelson Concentrator when used
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separately or exclusively. I personally feel miners forced to
recycle or mine with muddy water may be causing their own margin
of profit to be too narrow to be economically successful.

When the study started we cleaned the sluice box each day and

cleaned up the gold on a daily basis. One important fact, very
eviagdent from this practice, was that the sluice box was nmore
efficlent, the percentage of gold recovered in the sluice box was
higher and the amount of gold recovered in -the Knelson
Concentrator was less. Later in the season we checked this
process by increasing the days between cleanups. The amount of
gold recovered changed with the ground but the percentage of gold
recovered by the sluice box dropped and the amount of gold
recovered by the Knelson Concentrator increased in percentagde as
more days between cleanups were added. This suggests that daily
cleanups would yield more gold than weekly cleanups when only a
sluice box is used for recovery.

Tailings checks on the Knelson Concentrator essentially supported
Knelson's claims of the efficiency of the device. Tailings
checks on the sluicing and screening phase of the operation need

further study.

The enclosed graphs comparing percentages and actual amounts of

gold recovered show that the sluice box's efficiency to recover
fine gold dropped drastically from 150 mesh on down and the
percentage and amount of gold recovered by the Knelson
Concentrator increased from 150 mesh on down. However, both the
sluice box and the Knelson Concentrator were able to recover gold

finer than 150 mesh. ]

From the facts mentioned so far it becomes obvious that the
Knelson Concentrator is not a needed tool for all placer mining
operations. For example, ground that has only 10 mesh and larger
nugget . gold the Knelson Concentrator may not serve any purpose
and therefore may not be needed. On the other hand, if 100% of
the gold would pass through a 150 mesh screen the sluice box may
not serve any purpose and therefore may be eliminated.

We feel this study offers sufficient justification for the use of
the Knelson Concentrator in find gold recovery, as an added phase
to a simple siuicing operation.
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