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ELIZABETH MINE 
The Elizabeth Mine is the southernmost mine in the 

20-mile long Orange County, Vermont, Copper Belt, L---==~S:;o:;thu~~o~p=e=n==cu:t::::::::;;;::::;;;;;~?~~~:__::_~,.,::rr::::::J{::::~-:-
a series of copper-bearing Appalachian Sulfide-type I 
ore deposits that includes the Ely Mine at Vershire 
and the Pike Hill mines at Corinth. T l'le Elizabeth 
Mine ran almost continuously f rom 1809 to 1958. and 
produced tl\e highest tonnage of Copper Of the tl'llee 
mines. It was also an important domestic source of 
copperas, an iron sulfate chemical. from 1809 to 
1882. Copper was smelted on sire in several briet 

most productive between \9•3 and 1958 when it wascampaignsbetween1830and 1919. The mine was ~~~~;;==~~==~==~~~~~~~~~~~::~~~~~~~~~~~~~~~~====~~~~~~~~~~~~~~~~~~~~~~~~~~;;~
revived using modern technology. After entry into 
World War lr the U.S. government assisted 
development ot the Elizabeth Mine as a strategic 
source of copper . The Vermont Copper Company, 
Inc., organized in April 1942, was awarded a 
contract with tlhe Reconstruction Finance 
Corporation, and reopened the mine. The project 
included building a twelve.mile paved highway, 
miners' housing, and restoring an 1898 mine 
entrance . The Galigher Company ot Salt lake City, 
UT, built tt>e core complex of ore processing and 
support buildimgs on Mine Road. Underground 
mining resumed In spring. 1943. The ore wa5 

concentrated on site, trucked to Norwich, VT, and rrn 
sent from there by rail to a Phelps-Dodge Copper VT. 
Co., smelter at Laurel Hill, long Island, NY. Atter 
the war, productivity was hampered by loW ore 14 
volume and technical problem&, and ~he mine did not 
turn its first profi t until 1949. L-------------====------1 
Underground mining methods were changed to increase output, and milling equipment was 
improved to handle more ore and extract more copper. Surface ore from the South Open Cut 
and old ore dumps supplemented underground ore. In 1950 the mine reachKI a producUon 
high ot7 million lbs., which coincided with a ri$e in !'rice ilnd demand for 'OPI'er during l~e 
Korean War. Efforts to exploit other values in the ore took place in 1952, when sulfur 
shortages prompted installation of equipment to extract 25,000 tons per year of pyrrhotite 
(iron sulfide) from mill tailing~. This material was purchased by the Brown Paper Company or
Berlin, NH, wh i ch extracted sulfur to• treating wood pulp. Ultimately matching and tuning ot 
mining practices and processing equipment feSulted in a p1"oduction peak of BOO ton$ per 
day, and explo itation of the iron byproduct added to profits.. Prices fell 8ftef the Korean War, 
but U .S. Governmen.t contracts kep1 the mine operating. In June 1954-, the mine was 
purchased by Appalachian Sulphides, Inc.) a Canadian mining company. ThP mid-'\950s. 
were highly productive years . Annual production elCceeded 8 .5 mimon lbS. in 1954 and 1955. 

Employment reached a nigh of 220 and sales exceeded $:li million_ However, by 1956, as 
underground workings progressed notth of the Ompompanoosuc River, the grade and ~ Stending Pond V~cttnies 
quantiry of ore d iminished. Copper was \n oversupply and pric9s 1ell from a 90·year peak. )n 
F~bn.tary 1958, Appalachian Sulphid!es closed the Elizabeth Min e in favor of reopening a ~ Waits ~ver Formation 

simitar copper sul fide mine at Ore Knob, NC. When the Etizabettl Mine closed underground D AmrnonoosueV~canics 
workings eX"ter.'lded approximate'y 7,500 f t and included about Smiles or tunnels.. Between and related rocks 
1946 and 1956 the mine was among the top 25 copper prt>ducer.s in the U.S. The 1943- 1958 0 mi. -10 
mi ning campaign yielded app1oximately 91 .5 miltion lbs. of copper, and total l ifetime output X' Mine 
for the Elizabe1h Mi ne i s estimated at over 100 million lbs.  -

Vermont Copper Belt Regional Geology
Con,ult th• Atlpendix for the Narralive Report for source credits tor a ll 4 drawings 



ELIZABETH MINE 

Mine Plant Bui ld ings 

The center ol t942-t9S8 operations wes the 
complex of World War II·••• bufklfJ>9S on Mine 
Road, con)tructed to wartime emergency slandards 
and or functional design. 

1898 and 1948 Adi/3: horizontal entrances lor 
electrified underground mit'\e cars for transportin9 
miners and ore . 

1948 Shaft: v~r~calshaft serving tl\e 1948 .t.dft 
and descending to the 97S ft ••v•l. An ele-ctric hoist 
raised and tower~d men, ore, and equipment in 
three soparate shalt compartmont s. 

Office/Warehouse Building: main adminl$tralive 
building forth~ min~. Housed th~ recoeptioni&t, 
secretary1 georogisrs and mine engineers; alr.o a 
warehous.e for mine eQufpment . 

Assay Lllbora.tory: lor analy•ls of ore from the 
mine end concentratlng process to control mining 
and flotalion chemistry to maximize efficiency and 
copper concentrate prod~ction. 

Machin9 Shop/tiVorkshop: equipment 
mainlenal"ce and repair shop 'or th• rni11e. A mine 
car spur tr1ck led (nto the- buikflng, pro"iding 
serviee for und•rground equipment. A blacksmith 
forge and machine too1s made lhe- mine- self 
sufficient for rnost "~edt. 

Compressor Building: supplied compressed air for 
prutumatlc tOCIC: drills and equipmenr. 

Change House : where min• employ.es changed 
if'\tO waterprOOf clothing • n d steel. toed boots, 
pictrd up helmets with lamps, and showered at the 
end or thei r $hif ts. 

Crushers: for breaking ore Into smaller pieces 
before it was conveyed to the ore storage bins. 

Concentrating Mill: whero cru$ht'd ore was finely 
ground and separated into concentrate and railings 
by a tlotatron process. Copper tailings were 
pumped to Tailings Pile 1. 

Thickener/Filt•l' Bu1lding: contained equipment 
tor r"emovlng water from ore concentrate and bins 
tor storing It before ship.,ent to the smelter. 

Pyrrhotite Thickener Building: housed the 
t hickener for pyrrhotite proceuing. Pyrrhotite 
teillngs were pumped to Tailing' Pile 2. 

Water Tank Buildings: sheltered largr heated 
tankS supplying warer to the Concentrating Mill. A 
water level indicator board was located outS-ide 
each building and was visible fro"' the Mill. 

http:employ.es


ELIZABETH MINE 

Ore Movement 


Through the Site 


Tarlings pile Ill 

Translucent Block Diagram 
Topography Is approximate 
No scale 
Some buildings and surface details remowtd for clarity 
.,...._.. Flowofore 

~North 
Consult the Appendix for the Narrative Report for source credit& for all 4 drawings 

The Elizabeth Mine orebOdy is a north·soorh trending 
depo:~it that pl~nges north end di ps east. It was first 
surface m ined from the North Open Cut, and then 
underground via a series ot shafts and adlts (tunnels) to 
the north. Mi oi og progrused north and deeper along a 
series of longi tudinal tevets, numbered in teet of depth 
Delow tile surface at the North Open Cut. 

t n 194.1 underground acces:~ to the orebody was via the 
1,360 It long t398 Adit, which met the ore et tile 300ft 
tevet. This adll wac enlarged and a room blasted for a 
hoist to pull mine cars up an 830ft tong inclined tunn•t 
from the 57!5 It level. During the t940s mining 
progressed north and :~outh of the 1898 Ad i t. ey t 948 
Muting ore atmosr 2 ,000 fr to the 1898 Adit had become 
inellieient. E•plorarory drilling revealed large quantities 
of ore •~tending to tne north. In t 948 a new adit and 
shalt were construc ted to ~l!icientty reacn this ore. The 
1948 Shaft descended to lhe 300 lttevet where it rnet 
tile new edit and continued down to the 975ft station, 
where e tunnel extended west to the orebO<Iy. At the 
975 It stet/on mine cars dumped ore Into a s~ip hoist for 
the trip up the shaft to the 300 ft level where it was 
transferred to mine cars bound for the crusher. 

The new workings allowed major production Increases. 
Sy 1954, mining had progressed south to the artoa under 
the North Open Cut, and north almost to the 
Ompompano0:1uc River. A 3,000 !!long seconc:lary ore 
zone was discovered weat of llle main orebody and 
mined v ia a 1so It tong crosscut. Secondary ore sno01s 
In the zone we't of the surface plant were mined from 
below via the 575 tt and 975 It l~vals. Sy 1958, wh•n 
tht mine closed. underground mining ettended to a 
paint 1,600 It north of the ri ver, abou1200 It below tile 
riverbed . 

Min ing wu mechanized, using compressed air end 
el•clric•Uy powered scra:pers, toaders, locomolives. and 
ore cars. Mining followed two methods depending on 
configuration of th~ orebody. In sub-tev.,t sloping 
blocks of ore ....,. mined in hori zontal bench<rs from the 
bottom up, :~upplying a constant flow of freshly broken 
ore. In shrinkage Sloping mining progressed upward 
Jeaving broken ore to oxidize, which interfered with the 
milling process. Ventilation was provided by a fan in 
the t 946 shaft, and additional vent pipes and an air 
shaft wer• sunk near the r iver. 



ELIZABETH MINE 
Ore Processing Flowsheet 

Run-of-mine ore averaging 2 percent copper was concentra 1ed in a milling proce~~ that inclu<:Wd crushing.. fine 
grinding, froth flotation, and dewatoring steps. TM mill oper>ed in Septembl'r 1943 and was design<'d to 

process 500 tons otore P@r day. The~ primary crusher was an opposed jaw-type u"it. Crushed ore was 
screened with undersi ze qoing to a 350 ton timber freme ore bin and oversize 9oing through a 4 

secondary cone crushercircuit. The finely crushed ore was fed into a baH miH1 a rotating steel 
cyllndor filfedl with wator and steel balls, which ground the ore toa f ine pulp. This material 
was further separated by a rotatihg spiftll classifier, with coarse rnateriaf returned 10 
the ball mill for regrinding and fine material pumped to a -series of froth 11oUition 
tanks. In these rectangular tubs the pulp was mixed with flotation reagents 
and agitated by motorized paddles. Metallic ore particles (heads) clung 
to rising cOtnpressed air bubbles and were collected, while the 
waste material (tails) was pumped to Tailings Pile t . The 
heads were dewatered in a rotatin9 arm thickener tank 
and then partially dried in a rotating vacuum 1ilt&r) 

which removed aU but 6 percent of the moisture Allis Cnalmers 
cootent in tne powdered ore. This ..._, 636R Hydrocone 

..._, cone crusher Iconcentrate was stored in a t imber b i n 
for shipment to the smeller. This 	 Marcy ...... I 

500 Ton per-day ..._, I 
process recovered as much 

6' x g grate-type I 

as 95 percent of the Ioverflow ball Mill )-Icopper in the ore. ...... 

In t949 
new mill 

Pyrrhotit~ teilings equipment was 
to taiiW.gs pile #2 in$talled to h8ndle the 
1952·1958 increuing volume of fresh 

ore f rom the 975ft level. A new 
primary jaw crusl>er was installed 

north of the I 943 crusher, Un<l,rsiz, ore 
from this crusher we"t though the ortglnal cone 

To crusher circuit and oversize went"to the old jaw 
Copper tailings ~smerter/ 

crusher and then to the cone crusher circuit. Finelymarketto tailings pile 111 crushed ore went to a new 1,500-con storage bin. These
1943·1958 

capacity improvements also allowed the mill to handle ore hom the 
South Open Cut and old ore dumps, and permitted mining and cru$1\ing 

10 be cut back one day per week. AddirionaJ COI')dirioner, rougher, cleaner, 
and scavenger cell~ were rnsta.lled In a reconfigured f lotation circuit lo handle the 

additional ore aftd recover a highe' percentage of coppef. By 195~ the mill was 

proc:es.ing 600 tons of raw ore per day into 24 pencentcopperconcentrace. In 1952 the 
Vermont Copper Company began to extract pyrrhotite from flotation tailings lor the Brown Paper 

~To smelter/market 
Company·'s sulfuric acid extmction proces.s. Thls requJrod structural addit1ons t o the processing 

buildings; installation of8 separate pyrrhotite flotation circuit, thicke n e r) filter, and ore bin; and cr~atlon ot 
Tailings Pile 2. 

Con•ult the Appendix for the Narrative Report for source credits for all 4 drawings 
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