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Introduction

Nobis Engineering, Inc. (Nobis) is assisting the U.S. Environmental Protection Agency (EPA)
with environmental remediation (“cleanup”) at the historic Ely Copper Mine site (Site) in
Vershire, Vermont. The Site includes mine entrance shafts and adits (tunnels), some of which
drain water from the underground mine workings. Associated contaminated groundwater and
surface water discharges pose unacceptable human health or environmenta risks. Nobis has
conducted investigations including drilling and sampling to determine the level and
characteristics of the water that has filled the mine workings ("mine pool") as part of efforts to
identify and evaluate appropriate remedial alternatives. Nobis requested that Milestone Heritage
Consulting (Milestone) conduct focused background research in severa potentially applicable
archival collections held by the University of Vermont's Bailey-Howe Library, Special
Collections in order to identify information that could potentially inform investigations,
specifically information about historic water accumulation and/or pumping rates/capacities,
equipment, etc. This Technical memorandum presents the results of that research.

Materials Consulted

Based on preliminary review of the finding aids available online and/or from Special Collections
staff, Milestone conducted research in the following manuscript collections:

) Vermont Copper Company Collection (MSS.942): Cartons 4 & 5, bound volumes 1
through 4, and maps 1 through 3.

° Collamer Abbott Collection (MSS.191): Cartons 1, 5, 12 through 14.

AT
SDMS Doc ID 577672



MILESTONE HERITAGE CONSULTING
Ely Mine UVM Research
Page 2

° Copperfield Mine Records (no MSS#): Cartons 1 & 3, Sketch 1 (oversize)

Results

The research did not revea any definitive "smoking gun" information stating specific water
inflow or pumping rates. Several items in reports and correspondence indicate the mine was
considered a dry one, that there was some minor inflow from the surface and fissures in the rock,
that the mine flooded and was pumped out several times after periods of inactivity, and options
for pumping methods were considered. This archival information may contain enough data to
extrapolate some flow rate characteristics.

Genera indications are that the Ely Mine was arelatively dry one. According to George Perkins
1901-1902 Report of the Sate Geologist..., at Ely: "Very little artificial support is required and
the mine is free from the seepage of waters." According to F.M.F. Cazin's 1882 Report on the
Property and Business of the Vermont Copper Company, "The mine may be virtualy called a
dry one, notwithstanding its depth of over 1,000 feet vertically, because no pumps are required,
and afew cars of water every twenty-four hours exhaust the small seepage into the mine." That
same report indicates that mine hoisting in the Main Shaft "is done by wire rope in iron cars
carrying nearly two tons each.” It is unknown if the cars indicated for hoisting water were the
same ones used for hoisting ore or what the dimensions of those cars were.

A transcription of an Annual Report of the Copperfield Mining & Smelting Co. dated March
1891 authored by President and General manager Otto Krause indicates that a pumping plant was
installed in 1890 but rotten timbers and rock falls inside the mine interfered with the pumping
program. In 1891 the mine may have been idle without pumping as far back as July of 1883.
The report states that "After thirteen months steady pumping with two Blake's Duplex plunger
pumps, 12X4X12, the bottom was finally reached in July and the inclined shaft measured 2,450
feet on the dip from the main adit or landing [Main (1861) Adit]" [The shaft was sunk deeper
during subsequent mining]. "There is hardly any water now collecting in the mine except some
drippings from the surface and from crevices, all of which is easily checked by say, one-half
day's pumping every three weeks. "

A November 24, 1899 "Memorandum in the Matter of Unwatering Mine at Copperfield, VT"
includes discussion of options for again pumping out the Ely Mine, including cable hoisting
water in a dedicated water hoisting tank, electric pumps, steam pumps, or compressed air pumps.
At this time the mine may have been idled as far back as 1893. This memorandum includes
discussion of various pumping capacities that may or may not reflect actual conditions or
requirements. This letter includes a cross section sketch of the mine workings looking west
showing a proposed electrical pumping system including 75 hp pumps at three underground
pumping stations at 400 ft intervals. The sketch indicates that in November 1899 the mine pool
water level was just above a point 400 vertical (not on the diagonal incline) feet below what can
be inferred to be the Main Adit ("landing") level (see attached memo and sketch at end of this
Technical Memorandum).
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A January 13, 1900 letter from Westinghouse, Church, Kerr & Co., Engineers to William J.
Knox indicates that installation of steam pumps of between 100 gallons per minute (gpm) and
200 gpm would have been satisfactory (see attached).

An undated "Mine Machinery" inventory from an Inventory of Machines for sale when the mine
finaly shut down in 1905 includes. "2 large Blake Mine Pumps [presumably serial numbers]
25279 +80 and 27298, one in mine and one at smelter machine shop. Both old pumps and worth
about $250. eg[ch]." No cylinder dimensions or capacities were given. The different pump
locations may indicate that only one pump was needed to pump water from the mine and the
other was retained and stored as a spare.

Mine Openings Considerations

Review of Herman Rittler's 1859 Report on the Mine and Property of the Vermont Copper
Mining Company and its plan and section figures indicates the potential presence of surface and
subsurface mine workings now either buried by mine waste or not visible from the surface that
may need to be considered in planning for mine waste remova by heavy equipment. Rittler
indicates for the Deep Adit ("Adit h") atotal length of 360 feet from the mouth, with a distance
from the mouth to the Burleigh Shaft ("Shaft I11") of 175 feet. At the Burleigh Shaft, Rittler's
map and discussion indicate that "Near the north side of the shaft, the vein was stoped [ removed
from underground forming a cavity] by four stopes [presumably mined in four levels by
overhand or underhand stoping] to the north for about seventy-five feet. The south corner of the
shaft, on the surface, was also stoped.” The latter stoping may be the surface depression visible
immediately south of the shaft. Rittler's section diagram (and subsequent 1940s USBM
illustrations) suggest the underground stoping north of the shaft came close to the surface. This
area is now covered in mine waste. It is unknown whether the roof of this stoped out area has
collapsed and filled with mine waste, or is still intact over the stopes. An area at least 75 feet
north of the Burleigh Shaft entrance may need to be treated as an exclusion zone for heavy
equipment.

According to Rittler, at the 1850s Pollard Adit (opening "€"), "an opening of sixty [or "fifty"]
feet was driven, and Adit 2 is extended nineteen feet ["21 degrees northwest"] in length." This
suggests that the current mine waste may be filling a 50-60 ft long bedrock trench with a 19 ft
long adit extending northwest at its northern end.
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I If tank method ampiayed, hoisting apparatus would not be
availeble for handling ore, falls, track repair or other material,
except by interruption of unwatering operations and then only at incon-
venience énd delsy in changing from tanks to cars. |

2. With more than one tank much difficulty would presumably be
encountered from fglls, condition of track under water, etc., thus
greatly reducing capacity.

3. Average round trip, hoisting method, about 4200 feet, made
in net leses than 7 minutes, with no delays. ' Could not count on less
than 14 minutes average trip, allowing for starts, stops and delays.

At Susquehanns mine, pair 26" x 60" engines hoisted five coal
cars wéighing 2C tons loaded, maximum incline being 20 degrees. Speed
not stated. Bowden's paper (Transactions A,.I.M.E. Cct.'S1l) indicates
three tanks holding 22 1/2 tons water exclusive weights tanks, etc.
I'robable therefore that no more than three 200C gallon tanks were used.

Engines-at shaft house are palir 20" x 42" and ratio to Sus-
guehanna engine equals 1 to 1.69. Therefore speed, mexinum incline,
ete,, being equal Copperfield engines hoist %Q%% = 3550 gsllons per

trip by comparison,




This with 14 minutes average round trip equals 25C gallons
per minute and would require two tanks of about the size used at Sus-
quehanna mine. If found Impossible to use more than one tank on
- account cenditien of mine, rate would probably not exceed 100 gallons
per minute at most, allewing for delays, due to difficulties and other
operations, Orne hundred gallcns per minute equals approximately 4.3
millions per month,

4, Could probably begin unwatering somewhat sooner by tanks
than other methods, though new beilers, stack and some piping required,

also sdeguate provigion fnrﬂwater supply at shaft house,

Proposed to pump 4CC gallons per minute using eventually
three pumping stations, each under 4C0 feet head., Four lundred gal-
lons,peyr minute equals 17.28 million gallons per month, and each pump
would require about 75 H,P. motor.

2. Necessary on account of present water level to start with
two pumps. Thédrefore not feasible to use smelter engine temporarily
with low pressure steam to Turnish power for initial pumping, although
this was considered when leveb of water was understood to be higher,

3, Electric pumping permits mining operations and repairing to
be undertaken without interfering with unwatering;- greatly increases
the rate of pumping; wilil provide light in the shaft, and be available

for various purposes aflter mine is unwatered.
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4, Copper cost; 180 K.W. generator, 85% power factor, as follows

{a] Generator at smelter, 11CC volt, $3287. $3287,
{b) " 2000' nearer shaft, 1100 volt, 2272.
fe) » at smelter, 22CC volt, 1393,

Affenswee = {1017, {18986,
Cne 180 K.W, generator, 1100 vclt, on hand at W,E.& ¥.Co.
This cogld be rewound Tor 2200 volts in about 35 days at cost of
approximately 32CC. Therefore it would pay to have this doné. Above
figures are for high tension copper only amdﬁégg?for comparison. Costs

cover use of lead covered wire in shaflt.

Except at reduced capacity as compared with electric pumping,
steam pumpse wouid require incfeased holler c%pacity at shafﬁ house and
pumps of dimensions difficult to handle in mine. The large quan:ity
of steam requir_ec} would need to be condensed in order to make mine
tenable and even then would be 1i;c‘1ble to be cbjectionable,

. This method would involve considerable expense for pumps/
bollers, piping, ete., and was discarded in view of expectation that

electricity will be largely used for genersl purposes on theproperty.

Usé of compresscd air (reheated) instead of steam in pumps

has been considered but discarded on aceount of reduced pumping
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il
capacity possible with present compressor capacity, as compared with
electric pumping.

2. Pghle air 1ift net regarded as good for high 1lifts with
inclined piping on account separation of air and water under these

conditions.
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>Bear Sirt-
Replying to y%uf letter of the 11th would say that we
are plenning to ingtz1l the indueed draft plant in such a way that
it may be permanent if desired, With reference to eapé@ity of"

hoiler plant would say by whatever pumping methodé the mine is un-

f

watered the boller eapac¢ity will be limited&, If the three boilers

are Torced hard, say to double their rating they would generate
) ' :

sufficient stegn to ruy the present air cunpressor on an average
of aﬁauﬁ one half of its normal eapeeity; to operate compound steam
pumps for pumgiﬁg 100 ggliens per minute against a vertical head
of 1200 feet and to operate the hoisting ergines at roughly 60¥%
of thelr capseity. | |

The above i8 not however a complete statement of the
gage for the reason that much of the serviee varies, that of the
hoisting plaﬁt particularly heing intermittsnt, At the- outset the
work of hoisting will be relatively light owing to present eondi-
+ficn of the track and slope and $o the delayvs incident to the nee=-

es8ary repairs and improvements, Steam will therefore be relessed

for pumping purposes to such extent ag hoisting capeecity eennot be
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utilized, but on the other hand pumping will be done sgainst com=
parax,ively‘ low heads during the esrlier steges, thus permitting
an inerease in the rate of 1)1&1)11291!1%:!1 g given boiley ca.pasit,;:’
thst would net be posgible during the later stages vhen the water
will have to be pumped against greater hesds and when the condi-
tion of the track may be assumseft to be sueh that hoisting work
ean be carried on to a much larger extent than at first.

This statement will cbvicusly hold trus of vhatever
method of pumping is employed, If the present air compressor is
Gpm‘am@ to its Pull @a;.;aeii.;zr for air @.I“ilif&*—’ onlyjabout 2/% of the
foreed boiler capseity wonld be awilsble for hoisting and pumping.
The ex‘i;fmt to which delays and down trips will cause the boiler
H, P, required to “average® belcw the power reguired for hoisting
will depend so largely upon eonditions of aerﬁzce that i; can
ohly be 8 matter for conjecture. |

From present indications the chances sre that if present
air compressor ig usged entirely for drill work that the limita-
tions in hoisting would allow pﬁnping to be carried on at a mini-
mm of 100 galls, per minute, This rate would be ineressed to
guch extent as steam misht not be réqﬁred for other ;(r;.fiin‘:}ﬁes, and
owr expectation has been to provide pumping spparatus having a
eapacity of sbout 200 galls, per minute in order that advant age
might be taken at times of surplus stesm ard during the earlier

stages of pumping to inerease the flow,
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We had not expeeted that the entire cameiiy ¢f the present

'eompfessmﬂ woeuld be required for operating drills, but if so, wé

assume that it would fwrnish suffieient air for mine ventilaticn
Cunegadirel g

and remove this i‘aﬂtarﬁin connection with the pumping, If 80 there

is a guestion whether an additional alr ecompressor gould be in-

gtalled at the pregent time to advantage. If used in comnection

“#.. with the pumping it would involve addit ional transformationsof

energy of a doubtful value, and if installed now in anticipation
of futurs needs might unneeessarily prejuwdice permanent improvemen$s
in the direction of doing more work at the shaft howse than we
have felt was wise,

We have therefore made fﬁc} estimate of eoat or installing
additional air compressor,; but this would pz-*cbabl_;r ‘ae_ in the neigh-
borhood of $3000, lnlsss therefore it was- of inmediate need in

cormeet ion with mining overations or manifestly desirables for wun-

"watering the mine we would be inelined to defer installation until

other piansg which we understand to b= still in abéyance can be
perfected,

The cost o:t‘.pmps, piping, ete, in the shaft would not vary
so much either method, but what the entire cost of installaing a
new eompressor would E-e extra, and previded the old comprasae__x;,‘
supplving air to drills or oths:ﬂ'sz&jwill adequately ventilate the

mine and provided also that a rate of pumping varying from 100 to

200 galls. per minute will be satisfactory, shat the use of direect

‘aeting steam pumps will, bs t;w simplest and best method ef‘ un=-

A

watering the mine.
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If however it is vour intention to a,;:: onee instzll another
compre ssax-)use c¢ould doubtless be made of i.*t“ in econnection with
a portion of the pumping operstions, but the sxtent to which water
could be thus handled would denend so largely upon combinagtion of

gireumastances that we do not fesl that the subjeet is susceptible

- of a more exact statement than t_hf_: gan&ral ong above indicated;

St ST

Anamly, about 100 to 200 galls, per minute according to eircum-

stances,

We note what you say with reference to straightening and re-

R P T AT AR

laying track, alsc sbout unwatering of mine, We are doing hothing
about either and await vour farther advices,
Yours trulw,

Westinghouse, Chureh, Kerr & Co,
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