The Esna Mine

Sar—TrzndeIag : Trondheim

Geologi Gruveteknisk Tilherer kisforekomstene i Tydal

Drsvurdenng av Esna gruve
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.13 situated in the high mountains In the district of Tydalem not far

irom the Swedish border ,some hundred meters above the isve: of te sea
and only, a hundred meters fror the large river Esna n:a{ its issue [rom
he Ussan lawe . The river forns Just dela: {ts ocutlet two or three

~xx lar.e rapids with a head yuite suffisient considering the bod{ of
vwater to provide motive rover frr a j;lant fcr dressin; anu concentrating

the ore .
{1 reyuired the nead of the rapids can oe inorcasea 0, damming
UL ‘Y Essand lake two n 2ich 13 easily practicable ,

" ue LShE .ihe 10 sitvated 35 Kiloneters from Enafors rail-ad
staition in Sweden which is 109 kilometers b, rail to Trondhjem .
Thecounir, pet.esan Esna and Znafors 1is tunrouhout flat affording an eas;
transit betwen the t.o placee ,thius ratie:- ea.o08e. to snowuriits celng
partl; devoic of trees .

1 v.sited last summer (1200) for the first ti.e t-he Esna
Mine fcr t o pur.o.e of namwxsurin out a ¢ nsiterao.e concesion kRioh

aa, teen grantad to the owners “essers A.Huitfeldt %co, [then made the
IIolloaing official report in my resistar . Hultfeldt 2co .JOn tae l2th
and 13thJuly ins;eotion was made of the Esna Mine situated in T,dalen
scmewhat over 700 meters above the le.el of the sea close to tine Ssedish
‘frontier. The 4ine lies neyond the linits of (ue well-known fornation
0f the Begros schists and propabl, on soue older strats .The roox pre-
/ailins in its immodiate vicinity is amwpnibolicschist of rat.er a juart
2z eferous character in «hich the mineral laiers princi ally consisting

vcf CopperF,ritsrs with soce agnetic Fyrites suba.dsy tierein ., TheMine
4s at present o ened up to a vertical depth of about zOneters and in

*he horlzcntzl levals the considerable dimensions , wshicn ma, reacn
"10 meters and more in the various haights ,

The safet, of the mine was found to be unescegtionavlie solid
willarsbaing, left at suitable intervals .
] a2z under tne imzpression that tne ore and es,.eclall, tae Copg.er

L‘ro[cqur in several _arzllel layr s na.dn a tulcdnes 2 ager§3 and
«prards witn a percentage of Copper amounting to 1T Bér cERtPTRd . e

""Phe rock is not distinctl, stratified 2ut as fer as could pe observed
"in the mine and close by the layers are nearl, hori.ontal oz perna;s

'"§itha sligt dip tc tae worth .The rocws is alternating wita the ore ,
mut 1s itself{ al.ats {7:re-nated «itn the aforement-{iconea P, rites and
to such an extent that it ma, be said that down to tne present dotton
wf the mine about 20 meters below tan> surface - there is & single Ded
wifore ,more or less rich . 4t is al jet not ascsertained howx far tune

wozre extends in depth at the bottom a very rich lager 2 or 3 meters thlok
.23 soen . Neither 1s tho extent of the dezosit xpown in sirike , 4ae
mthe wor perforned bears ,howewer ,o0 idence of its being mus. prbhabl,

an unceemonly rich and important deposit,
In the month of March th's; ai_. =pent several da,s at the
Esna Mins and exemined the property afresh ,] can onl, confirm the opinion

{ have alred, ex:ressed and add that the parallel layers mentioned in
my f1rat report areprubabl, a single la,er which at the time of m, firat



visit being found interupte in various plac-s oconveiyed to me the idea

of betng parallel la,ers as above stated . By comparing my [resh obser-
‘ation & | am noocessoril, led to the conolusion that it is a vast &=
cregnation prinsipall, ot Cu, reous P,yrites in amhbolic schists .
1t certainly extends t- the present botton ot t.c mine . The
gsame kind of rooB ,thoush le s ric: =l jrcregnated 1is seen to oocur
1: two 0la ciains res,ectivel,ifR0 meters S.W.and 210 meters S, distant

frem the mine .These f[aots are ,however,by no means sufficient to give

2 founded opinicn to the estont and valus of tine deposit ,wore satensive
- ox ploring work bein7y rejuired in order to maxe surs of tnat .So muoh

is however oertain that one or more ribk layers are embedded in this

large impregnated mass of rock ,that nmining opcrations have so far

peencarrieu out on this lajer or t:¢se I ,ars anz that the deposit ap-
pears to be as rich or still richer at tha botton whore the workings

were tenperaril, interupted in tn= oceginning of April last lspregnated

v.e ,though not quite s> ricn as the bottor is seen to cccur in the

ide -walils of the mine ,but 1t ie as et nit asoertained how far it
e.tends and whether a richer layer maybe found there , This oapecta-
"tion nas since been reaiized ,vide Hr.Babhkes report on tha results

* of diamond borinzs .

By exanining the sjace of the mine and by drawinz samples [rocx

tne side -walls at accessible placaz a1 fair knowledyzo wa, oe gsathere:
as to the quantity of ricn and tmpreinated ore ,which has besen sined
out and it will bee found that lar'e guantities ha.e Seen ertracted

( the impregnated rook boundfnp the ricﬂ lode or lodes ,yrooaoly for

the  urpose .actilitating the woreing of the more valuahl2 ore,

It -ould pe ver, interestiny to dotarmins tue quantity of

Cop.er contained in ths rook ratised at Esna from the richer openings
as wellas from the Imiregnatec rocs suc. a ‘n>.ledze besinz ver, desirable
for the purpose of forming an opinion as to the value of the mine
To cive a reply to a muestion so im;ortant for the [uture of the =ine
{¢t is not aniss to ~lance at the history of its working from the oezinning
t411 now,Its history ma; be devided into two periods one dating {rom

the opening of the mine in 1554 t1!1 its bebn; oloced inl38]1 owing

to the lon- trans.ort of the ore to the smeltings worxs, the fall in

the Copper price and last but not least to the antiguoted nothods of



woriking «The second period fnoludes a few monts of last ysar and the

!

three f{irst monts of the present year ,

AS stated by Nr.Herman Huitfeldt the mine ylold*d during the
first perfod 3200 cubio meters of rock giving 3793 tons of smslting
ore .One cubic meter wheighinc {n averaze 2,78 tons 35200 oublé noters
made consequent-ly 8300 tons yielding 5783 tons as above of swelting
ore or 45 per ocent of the bulk . The-re eri88s no znal,.is of the Co,, er
ore from the said period ,but consicddering the es.penses of the long
transit by horses ,to tine smelting worvs viz.40 kilometers and the heavy
costs of turning it into metallic ocop,er it may, be suposed to have con-
tatned at least 6 a 7 per oent of copper .Thepaste recaining at the

mine having been found to ccntain 1,36 per cent of Copper and the pro

;rortion ol steril rock reerha in; beenfr.ofed not to exceed 12 per

Eant of the bullz mined out.lﬂo tons &f roca [rom the [irst period (.‘?h*
ton ocalculated atlC00 kilogrammes ) would thus have produced ;46 tcms

of smeltinz ore at 6,5 rar cont - tons 2,785 ofCo.per

48 tcns o. s#Bltinz ore at 8,5per cent - tons 2,795 of Coppser

45 - - vwastle -1,38 - - = 0,812 of

40 - -stertl rocs e e e
.= = tons 8,407 of Copper,
190 tons SIS SIISEITTSISSSIZIEES

or say 3,407pe? cent of Cu,
The second period may be .subdivided into two parts the first

comaprising five wonths when the operations were not proderly superintended
and the seoond eoaprising onl, one month (March) shen the workings were
a litle better conducsted and contrelled .

During the earl, part of the former pericd the rock raised
anounted to 312 oubio neters or 858 tons yielding 128 tons of ore fer
for export or say 14 per cent of the bul« mined with a percentage of e

Copper averaging 8§ per cent ,

The ore put apart for chrushin: and dressing containeu accor-
\

ding to the analysishffi«ed 8,56 per cent of Gopper ,100 toms of rook



raised this cziving,
14 tonshf esport ora at 8 par cent Cu- tons 1,120

12 ~ =3tertl! rooik--—

- - Ll I R

100 tons- tons 5,350

or sa, 5,383 per sent of Copper,

The returns for the ss::nd partse of the same .erfod are as
follows:s  Foci rafsed 32 cubic meters or 225 tons produce 34 tons of
srport ore

sa, for 100 tons of roc: minea;

28 tons of eagort ore 2* 2 :er ceat -tons 2,240
80 - - crushing ore at4,7: according to

analy cis -~ 2,410
12 - =3teril racu -= )
1CO tons- tuns 4,350

- e

of Copper g or 4,650 ser cent on an a.er: .,

It a;pears to me to ve proo.ed b, these f1.uis tnat t:e
averape ,ercenta:e of copper contained in tho rock ratsed to the sur{moe
at the Esna )iine for the whols time of working ma, put down as & per
cent at least or rather as 4 par cent]df anything,Nov the cwestion is
~hetrher a prcfttacle minins based -n the aforesaid ~ercenta.e of Co,rer
can de estavlisned or n.t?

In repl. to thie .uestion | ha.e gulded 5, m, lon, mining ex~
perience ,vorked out two dififerent sgtisates s Viz,

Nels onl; su.;esin_ mecnanical concentraiticn o, aressin, ,and
NoZ2. also suzyosin, a furtner contration of the ore o, suomitting it
t. a single sielting process .

As could be e«pectedi ;riori the second alternative is without

comrarison the rost acventageous one as the contratiom of the ore by

a higher dezren diminishes the effects to the sftuation of the mine
g d toc be cone
oentfalldadhrrutsi, Baetasntanzmessvos tno ore i: supsose



LU

The resolut wouid oertainl, be sti{ll better b, ;roducing =etallic eoLper

instead o! doin the things o, halies and the method nearsst at hand
wouls then be the maning of Bessenmar Copper and {ts subseyuent refiaig
b; electrolysis with a view to e trating the silver contatined in tne
ors, wlc:. assa;s 0,712 and 0,n15 cer cent accordin. to zercentage of
Co.per,

Onciont of thess reasons | woul: rather advise a test to me
mace in aocordance with my second alternative sPein: confident thaad
sipilar erter_rice i/ ocarried su* eccrnomicall, and rationail, will
te 2 pailn. che ana Lelp at the sase tir e *o c.ulre a detter «nowledgze
oi tie natur: of tie ifjosit,

I Save 2s wfll re zecn by thehbe o beon tryin. to explain ay

1 the .alue ¢f the Zasna Min- shovavor , tt may of course oe cuestioned

/
whetnor my opinion |s the richt one I shoul: lie to nove 2y Viewsgup-

witted tu & cleosce criticisme . ! now tnat !'re rurthieldt intends to

ofier tne pruvert, to Snzlish ou,ers »a0 would S - 2: ty nz.e coc.etant

Znglish ninin_ ex.9ct come ~.ar an. r.r:pt n tae Nsna sine ani thne
wTitten as -rel. i dnar, tsat o tas1:% au ~resdod, Lulde tas english ea

-ection,

Trondh jem,Ya; 12331
{s-d) F.45nlmsen
Shir!l Inszpecwr of Jines in the

i{strict of [rondhjea,



E-stimate of costs of developing the Zsma Nine and tne neigh-
bouring clatas sup-osing the ore mechanically oonsentrated to |8 per
oent of copper without smelting 1t to regulus . Owing to the ore conm-
taining wmagnetic Pyrites and a ocertaln quantity of heavy siderous as
phibole the concentration by sechanical treatment alone cannot be carried
sucoessfully further than to 18 per cent ,

The aine is supposed to be v¥o-ked on the same scale as more
fully explained {n alternative No 2 say with a datly output of 30 tons
e’ rock or 9000 tons a Year o! 300 working days at an average cost o!f
kronor 5,08 per ton na.ing ® total of 45720 kroner a year ,

Stone crusher and dressin: table are supposed to be employed
&8s in No 8,but the sortin. on the dressing tabie not carried on qui te
80 far as only the steril rook is intented to be picked out .

Aboveapbyances are supposed to be able to treat daii, Setons
ol rookbholding Bpercent of Correr or 9000 tons ayear of 250 wvorking

days . From the dressing table 1/8th or 6 tons a day are su.,o083d

to be picked out as steril rool leaving for the concentration wills

50000~ kilogramms containing 1080 kilogranmsor 8,68 per cent of Co per

Asthe dressing table will not rejuire so much attendance
A3 su,.posed in alternative No 2 the ocost will not eiceed half a krune
per ton or 4800kroner a year for 8000 tons .

Asistated before 80000ktlogramns pef rook containing 1080
kilogranms of are s8u,.posad to be convoied to the rolls concentrating
plant .[tbein;: nesessary to submit the ore to a higher dogzrese of ocone
centration than su.posed in alternative No 2 the loss in conscentration
Bay be estimated at 30 per cent wich calculated on 1030 kKilogrames give

324 kilograrcas .

The ore after havin: been concentrated will thus contain

. 1080-824 or 756 kilogranms of pflggega;gg égﬂf&é%’&:f%mt '8?"@8&;)0!

in weight t. 1/6th , say 6000 &



A8 18-wili- .he proses s ol conoen ra ONn V¥ q Y
appliances owing tc its belng carried on to a further degree the costs
nesessarily be higher than is estimated in No 2, say about kroner 2,36
per ton makin together

2,26 &£ 80 x 260 or 18875 kroaer or in round figures 17000krone
Toe yearl, preduction o! 15 per oent ore will thus amount to
§ x 260 or 1260 tons wich freight and seiling expences «1il bD as foilow

transport to Enafors $eo-Treadhjua-,at 10 Kroner per ton Kr, 12800

freights by rail frome Enafors to Trondhjem,hirs of yard

sto.at 8kr.per ton -T7800
greigth to Bmgland 10 ér = = - 12800
Paoking B {r « = 82860

Seiling expences T it - - -87850

Zroner 147600

Sussary of expences;

Mining Kroner 45720

Hand dressing - 4600

Concentration - 17000

Freight and sellinz expensces ___:___gz§gg Er. 114720
Procceds,

1280tons 16 per cent ore paid for at 13 per cent at the

prioe of 8 kroner per unit- 104 kroner Kr. 130000

dedyot for AT, 15280
Manegenment 8000

Naint-nance of plant,tares etc,.4280 - T280

net profit Kkroner T 3000

8:; £ 444.0.0

The Jjearly working expencss ars as anove Kr. 114720

and tha costs of plants as given in Alternati e Ko 2

the savingor the water-jacketsfurnace being counter-
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balanoed b; more cono>ntrating appliances beinz rs uired Kr

are together Kr. 188720

Trondh jem,Nay 1891
{(sgd)P.4Yolmgan

Chief [napector of Mines.




i lternatiy ¥ oll.

Estimats of rolits Dass on an average yield ol3 per cent oi Cogpe?

in the roGi.-

The workings ar2 chiefly {ntended to develop trne mine with a vievw 0.

ascertaining toe nature of the deposit o, ofenlny the Main-Mine Oy B0ARS

of levels and examining the appertatning dhe claips sucn workings being
o-loulates at tne sam- tirme t- _ive resasonabdble returns as suoen heTrde
und: Ie

To attain the doubls ‘b ect above mentioned the f{cllowing
aran,crnent. arc assumed *to b- nscessaTys
1. L po-erfullstean 1ngine at ta nine {or winding and .umyinge
2 a dam at tine outleto: the Essan Las.e for tne pur os- O: dagaing
1t up a couyld 0ol maters,

3. a2 stron: stone-oroaxer wita seperatiag druw and dressing-table,
4. 2 rail road from t.s 2ing tu tid SLuNo=-O0F0andl,
B, a roilin, aillfor dressing and concuntrating,
8. a stamping aill »itu a plicaces for treatin:, tne ore aiter it
nas passes thm rolline mill,
Te A water-jacket furnace for recuein. (.r a singls s:elting .TOCESS
ti.e concintrated ors fron tus miils.

The ore delivered Uy t.e dressin. tablh is su_posed to COD~

tain 8 rer cant of Co ier aad tna _roduce from the eoncentratin_ mill
about 10 per cent.

{t 1s not considerod advisaole to carr, furtner tn. asachanical
copoantration o th e ore wicn By cein: smcltedg will cive 3 rezulus
wits a ;orcentage ol 30 t. 40 por cent of Co,.per.

A:cordin; to tnés peesent sheme tne dalin-¥ine and the clains

are su.posed to dealfver dai' ;s

e



1,8 cubic meter o1 rock jn sfncing at 1] kroner -K¥o 10,80
3 do ds - do - levels - 9 - - - 27,00
9‘§__-93_ do - do - stoopin.s - 8 - - - 89.00
11,0 cubtc aeter together &t 21 cost or i2s 82,80
Raking in average per oubi. coater Kr. 7,80
ts ilob must L8 aded fop $48to and coals se..0278
sa, t-tzl cost per cubic seter 55;..§‘§§
Tre weight o suSic moter pa no avout 2450 uflogra.us tue
daf!l output {11 thus amourt in ap o 120 t.ns of roce cesting per ton
ag [ollows
¥inin: as ab- e ir. 3,02
¥inc¢ing ard sur ir; - 1,03
Surdr  ex-erges(under wintt | geevases Ca_t,in,timbaring&o)kro,SS
Erfcrescene . =-cra - 0%1
Conwp¥pnces - 0,13
Brea<ir +tne roc . ¢ sle:, 3 a tr2gdin t.e
Stoine-braat-p =_...0,;<6
total minin_ e ~@NCis per ton E:;_g‘gg

iy [er a aa, 30 tons e.e5,056-152,4
«Te 45720 as beinz the ocosts f estracti

b, treatin. dail, 86 tons t-e
tavlio w1:l give .or 253 days 9000t
1 krone per t n s8ay Q000 kroner a jear,

&3 tuns or 38000 ALILETARSS 01

$080k:lcgrasmso! Copper »1.! yie!d b, bei
as [ollows,
avout 300 kilo;ra .ms s,

1/6tkeortoqQ

'ace contajiniy

erior ore aa 20 per cent

Jor Jor a cor o 300 worKl.gs da,s
T 8000tsns of roc.,
dtone~Dieaker and tue dressin

N8 a year at a cost caloulatod a: a

S -er ceitor
12 s.rtad on t e areasing tacle
-C0kilos of opppe

~480 -

- hand dressed ore at 8:6r ocent - -
l,ett -QQQQ - lt.l‘ll rOOK ------------ - o
12300 Kilogranms 540 kilos of op
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Thore »111 thus zo t: tno concentrating mi 1s 86000-1280002
abcut 8400 kilozrarms or rock containi-; 1080-540,say B40kilogra mser |
2.25per cent of Copper .,

By calculating thecost of concentration at Kr.1,64 per ta taney

will amounttc 8240 Kronsr 2 year cf 250 workin: da,s.Tnemixture aft r

L3

Baning been oconcentrated will be reduced t: aboutl/8th o about4000xilograd
the 12:8 in concentrationbuinge-ti{-at~dat 2Bper cent 8., 540-155-403%
kilograceso: Co.reris 4000 kslo_ra ms or 10,lper cant Cu,

Thelcllosin- quant ty ofore will thus be 2.atlabpleior szeiting,say

ace ..t

82T .llcgrazrs su rericr cre containing, 30 “lios o cizzer

{slate) - heni dressed ore - 437 - = -
4000 - concentrat d - - 495 - = -
say 1T300kilcgrarms o1 swelt.n, -r2 cont, 945 ziloso. Co per.

. S - - - - - -

averarin- ¢,8 per cent,

Ti.e water .a-iet [urnaca 57; be supposed to treat 22 tons
& duy of 24 hours ,tnus smce! _ing the produce oi tso days conosntrationa

With the adciition of the necessary f{lux of lircestone .
-onseguently 10300kilcs x 2 - 20600+Sper cahtflux or 103C sa,; togsther
about 22 tous,

1 put the smeltinge.pancas as foilowsyg

Cokes Ttors ,eacn 24 hectoliters at %r,1,80 kr, 300
Flux (linmcstone ) - 20&
Yagos - 50
Sundry ex.ences -____gg
mz.in togetner: ;§§§=§22

say for 125 working days Xr.30000,.-
Above 22 tons of smeltin: materialis will jield about & tons

of regulus containing 046 x 2 - 1860 - 20 fir loss in saelting , sa,
1870 kilogranmsor about 57 per oent of Cooper ,qyings ;.1 126 sozking



; day® 826 tons of rezulus year .,

i-h Taie su.mary o! tne total e pencesmiil tiuus be maé lollows,
Wintng Kr. 487320
Band dressin; -. 8000
Congsentrat ng - 9240

» Smelting - 500020
, Transport to Enaforsol 63- tons at 10 «toner - 6250
Preigt by rail ana hire ol vard - 6 - - 3730
Preigt to Encland - 12 - - 8230
Sellins expencasYper c2nt o: tre valus _:---15229
sa, tojether  ;r, 145300
er irn round {ipvurs nTe 144000
Procueds.

8206 tung oi tv-gulus L. lding 87 ger cunt 0. . €r ana
Préd-E6F-si-KivC-poi-unit-3ib

paid for at 55 ;er ceat nade at Kr.c rer unit 315

kronc: rer ton,sa; -_.188875

deduct for leaving LTe D<ETI

inegenenggtares,naitenancedc. - eBTo

- wp iy e -

or o nat “roiit 2l +19.43000

Suntazrys
Coet of etabléshmentic ore T2000
Working e.pences a yoar -__184200

torxather AT, 228720

- . - —

or £ 12800
Trondh jem ¥ay 189l

(sgd) P, Holmsen

Cchie{ Insgector ol ¥ines,




