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CYRUS FOSS WEEKS
CONSULTING ENGINEER
KINGMAN, ARIZONA

March 13, 1953

Eureau.of Mineral Resources, State of Arizona,
Attention; Mr. Roger I, C, Manning, Chief Engineer,
Phoenix, Arizona

Dear Mr. Meuning;

Mr. George Reed advised me this
morning that you were inquiring about the present
status of the Emerald I:;e hining property.

The property is now open for a deasl.
Thanking you for your interest,

I am,

Very truly yours,

[

CFW/ww C. F. Weeks
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B.S.MSCUTCHEN
PRESIDENT AUGUSMTAL»JU?G(E;EMPERT

ELEVENTH, TWELFTH & E STREETS, N.W.

Dear Earl,

IR
Re your letter to Ogden Chase.

T think this deal is principally in the WPB and he
should authorize me to handle it with them for him,

My memo said WPB but your letter said RFC,.

Bill

It is the WPB that is mostly reluctant to discuss
deals without authoritye. I haven't had much trouble
with RFC, though might 1if going in detail into

a very large deal such as this and two letters to.
me with authorization to deal would prevent delayss

B0PPER g EMERALD ISLE COFPPER MINE
o ' Mohave Gownty — —

Ogden C. Chase, Pres.(lessee) Mineral Park Dist.

16-16 Boggs Bldg. '

Las Vegas, Nevada

Report by E.B. Holt 10-3-39
: , . 9-26-42

SAMPLE ROOMS AND GUEST ROOMS AIR-CONDITIONED —RADIO IN EVERY ROOM

HOTEL HATVIN GTON

WasHinGgTON, D.C.
b : ;




DEPARTMENT OF MINERAL RESOURCES

T—-YE}-S- I\lg‘ l STATE OF ARIZONA
FIELD ENGINEERS REPORT
-
Mine EMERALD ISLE COPPER MINE Date October 8, 1942.
District Mineral Park, Mohave Co., Ariz. Enginecer Elgin B, Holt
Subject:

PRODUCTION POSSIBILITY SURVEY

(Supplementing my report, dated Sept.
26, 1942, on the Emerald Isle Mine.)

------ Qe ————

Attention: Mr. J. S. Coupal, Director.

I am herewith enclosing a copy of a letter, dated Oct. 2,
1942, I have just received from Mr. Ogdeﬁfb. Chase, President,
Emerald Isle Gopger Company, Boggs Building, Las Vegas, Nevada,
to which he attached a detalled report from the General Engineer-
ing Compeny, of Salt Lake:City, Utah, regarding laboratory tests
made by that company on a sample of oxidized ore from the Emerald
Isle property, near Chloride, Arizona.

As you know, Mr. Chase some time ago applied for a Federal
loan in the sum of $450,000, to be used in completing a 300-ton
heap leaching plant at the property. You will note by his letter
he 1ﬂvery much perturbed and disappointed concerning the many de-
lays he has experienced in getting this report, as well as getting
action on his loan applicatlion.

Yesterday, Mr. C. F. Weeks, Consultant for Mr. Chase, calleed
on me, and we went over the said laboratory tests carefully. I asked
him for his opinion concerning thﬂbesults of the tests mentioned, and
he dictated the following statement:

"Broadly speaking", he said, "the report referred to shows
that a 95 per cent recovery of copper values is practlicable. That

the acid consumption per pound of coppédr recovered will show an



EMERALD T"WE COPPER MINE

average slightly in excessg of 2 pounds of H2S04; and that the con-
sumtion of scrap iron for copper precipitation will be between one
and 1l.25 pounds of iron per pound of copper produced.

"Furthermore", he stated, "to anyone-familiar with copper
leaching practice, it 1is quite evident from the detzils of the tests
referred to, that Emerald Isle ores are unusually favorable for acid
leaching. |

"In conclusion", Weeks stated, "that while thdsaid tests were
not run parallel to Mr. R. C. Jacobson's work, in the operation of
the 50-ton leaching plant in 1917-18, ﬁhese tests very plainly sup-
port the conclusions as set forth in Jacobson's report."

Personally, it seems to me that the strength of acid in Test
No. 13, was away lower than generally employed in other acid leach-
ing plants. Also it will be noted in said Test No. 13, on minus
3" material the acid strength was carried extremely low. The total
time of leach in Test No. 13 was 21 days. During 10 days of that
time the strength of acid was kept under 10 pounds of H2S04 per ton
of solution, while at the sam%time thechemist who conducted these
tests made the followling statement, in reference to Test No. 12, in
the saild report: "The acid strength was maintained within a 10 to 20
pound range, which we believe to be desirable."

As a matter of fact, I have gathered from Jacobson's report
that 1in treating 13,000 tons of Emerald Isle ore, by acid leaching
in 1917-18, he used an initilal acid strength of 5 per cent H2S04, or
100 pounds, per ton of solution, and made a recovery of copper values
in the ore in excess of 95 per cent. In proof of this statement, I
have personally visited the Jacobson tallings pile at the property
and I failed to find any stain of copper in the said taillings pile,
or adjacent thereto. Again, Jacobson crushed to minus 3/4-inch and

hls period of leach was never in excess of five days.
-De



EMERALD ISLE _JPPER MINE

Furthermore, I have tabulated Mr. Heginbotham's own results,
referring to the chemist who conducted the tests, as set forth in
Test No. 13; and I find that hils average recovery for minus 1" plus
z", and minus 3" plus 1", and minus 3" plus 20-mesh, and minus 20-mesh,
equals 88.3 per cent of the copper values in thgbre. While on the other

]

hand, his average recovery of copper values for minus 3" plus %", and

minus %" plus 20-mesh, and minus 20-mesh materizl treated, equals
92.3 per cent. And these most excellent results were obtained not-
withstanding the extremely low acld solution used.

Again, 1t wlll be noted by a close study of the tests, that
the time element of leach is materially reduced by increasing the
strength of the acid solution employed.

Another important item to consider 1s the following: The cost
of crushing Emerald Isle ore, conceding that finer crushing is des-
irable, from minus 3-inch to minus 3" would amount to very little.
So it appears to me, witnh reference to the Emerald Isle heap leaching

sas far as costs are concerned,
set up, it would be immaterial/as to whether the ore is crushed to
minus 3-inch or minus +". Also,it seems immaterial whether heap
leaching, or leaching 1in tanks, is employed, excepting, of course,
that the installation of leaching vats would increase the cost of
the final plant.

In conclusion, here is a most excellent example as to why
more copper is not coming out of the ground. Every engineer who
knows Emerald Isle, also knoﬁs that the copper in the ores of this
property can be easlly recovered by acid leaching methods. So it
is plain that sometiing should be done in the way of unwinding a
lot of red tape, with the end in view of having the Federal author-
itles get busy and grant the loan mentioned, so that Emerald Isle

can be listed as one of our active producers of COPPer.jg%%M; Za éé?f

-3



THE GENERAL BXGINEERING COKPARY
CLHESULTING SNGIFRSERS

selt Lake City, Uah,

September 11, 1942,
V/
Lmerald Isle Copper Co.,
Bogps Bldge,
lag Vegme, Neveds.
.

Attention Mr. Ogdexn (., Chase

Gentlomen: ' TLLT RE x“LT“ - OHH LoT hc. 1878

Laboratory tests have beer completed on the sample of exidized sopper ore obbtained
from your property neer Chloride, Arizons, to represent the material from cpen pit

operations and we are submitting rerewith our de teiled report of procedurce and results
covoring work en thiz sample,

& separate roport is leing prepared %o cowr similar work on the sampls of under=
ground ore, ocur lot No., 1877,

SCOPE OF VORK COMPLETED

At the time the oripionl sample of Hmersld Isle ore was sent o us, vour inetructions
for this work provided for tests-to determins:

le Acid consumption
2¢ Iron consumption for precipitstion
3¢ Lleaching time.

We were further ircformed for our guidsnee in thiz work that it was proposed to heap
leach this materisl at & minue 3%, which plen has been ziven careful attentior in the
teet worlks '

Bofore procoeding with testson materiel of thig dize it was ccngidered advisable to
carry out leaching tests on matar&al crushed to a smaller size we & mesns of chtaining
information relative tc the leschi ing behavior of this materiel at verlous scid gbtrengthe
and to establish relative acid consumpticns and leaching periocds. The tests mede for
thie purpose were carried out on meterial crushed to minuﬂ 20 mesh,

Regults of 13 individusl teste are tabulatedon ths atimched sheets to shew copper
regoveries, acid consumption, acid strength used and leaching periode under various
conditionse These results yrovide e basis for the following general econclusions:

le Acid corsumption for lecching operationsonly will not exeeed 100 lbse per ton
of ors, or 2,5 lbse. per pound of copper dissolved sz in tests showlng
patisifactory copper extractions.

2 Aecid ctron%thu of 10 to 35 1bs. por ton of solution should be mainteined for
best resul



Dt. ARTMENT OF MINERAL RESOUR :=S

_T—'Y—P—E. _Ng l STATE OF ARIZONA
| FIELD ENGINEERS REPORT g?ﬁ?gg%ggvgzss I-
Mine EMERALD ISLE COPPE&ﬁMINE Date ~ September 26, 1942
District Mineral Park, Mohave Co. Engineer Elgin B, Holt
Subject:

PRODUCTION POSSIBILITY

.
LESSEE: Emerald Isle Copper Co., Ogden C. Chase, Pres., 15-16
Bogge Bldg., Las Vegas, Nevada.

METALS: Copper. No other metals.

LOCATION

This property is located 15 miles north of Kingman, Arizona, and
5 miles east of U. S. Highway 93, with which 1t is connected by
a county maintained dirt road, in falir condition,

MINERALIZED CONGLOMERATE

A bed of conglomerate, with slight overburden at the main deposit,
is from 60 to 100 feet thick; sald conglomerate being impregnated
with copper silicate over a considerable area. Under the conglom-
erate the basal rocks are pre-Cambrian granit complex rocks. A
copper-bearing vein from 5 to 7 feet wide, cuts both the conglom-
erate and the granite underneath. This vein has been opened by
a shaft 100 feet deep, as well as by 1,600 feet of drifts and cross-
cuts. The vein ore runs considerably higher than the conglomerate
ore beds above the granite mentioned.
HISTORICAL
In 1917-18, R. C. Jacobson, Assayer and Chemist, Kingman, Arizona,
and those agsociated with him at that time, installed a 50-ton

& electrolytic
test leaching/plant on property, and thereby made & recovery of
copper in excess of 95%. It required 100 pounds of concentrated

sulphuric acid to leach a ton of ore contalning 50 pounds of copper.

-



The Jacobson plant was being operated success.iully, notwithstand-
ing high electric power costs at that timey until the close of
World War I, and the consequent slég in copper caused operations

to cease. In carrying out this operation, Jacobson milled 13,000
tons of ore from a surface quarry that produced net about 50 pounds
of copper per ton of ore treated. Ore was crushed to 3/4-inch mesh
before being placed in acid leaching vats; hence fine grinding'was
found to be unnecessary.

The conglomerate ore bed, which, as stated i1s from 60 to 100 feet
thick, has been proved by test pits to have an area on the surface
of 161,858 %22:. Assuming an average depth of the conglomerate

to be 60 feet, each square feet of surface would contain 4 tons of
ore underneath. This would give 647,400 tons of orey averaging
2.38% coppéf, per Jacobson. An average of 120 samples under-
ground, gave 3,36% copper. Jacobson says that further develop-
ment of the surface conglomerate area should yield an additional
500,000 tons of ore, making over 1,000,000 tons of indicated ore,
in this immediate area. Should the conglomerate copper-bearing

bed continue under the flat for some distance to the west in un-
explored ground, it is possible that several million tons of addit-
ional ore may be found later on in this area. The 1,000,000 tons of
indicated ore mentioned can all be broken by surface quarry mining
methods and removed by means of power shovels.

ASSAYS

Per Jacobson, in 1917 a composite sample of 900 tons of ore from a
surface quarry gave the following analysis:

Cu Fe Mn Al cao Insol
2:43% 2.6% 2.56% 3.26% 0.06% 84,6%

-Des



Emer “d Isle

EMERALD ISLE COPPER COMPANY

During the year 1940, Ogden C, éﬁase organized the Emerald Isle
Copper Company and succeeded in ralsing sufflcient money to start
the erection at the property of a heap acid leaching plant with

a capacity of 300 tons of ore per day. This plant was partly con-
structed; but the company ran out of funds and had to discontinue
operations.

APPLICATION FOR RFC LOAN

During June of 1942, Chase applied for a loan of $450,000, from RFC,
to be used for the purpose of completing the sald 300-ton leaching
plant mentioned. Also a2 part of the money applied for, 1f granted,
will be used for the purpose of drilling the property, with a view
to hunting for new ore reserves. It 1ispelieved such drilling oper-
ations will result in the discovery of large areas of conglomerate,
unknown at the present time,carrying about the same copper content
as is now proven in known ore reserves.

This property warrants careful consideration, as undoubtedly it 1is

an important source for new copper production,

Elgin Be. Holt.



Mine
District

Subject:

D.. ARTMENT OF MINERAL RESOU: =S

STATE OF ARIZONA

FIELD ENGINEERS REPORT

Emerald IQ{; Date

Mineral Park, Mohave Co. Engineer

April 16, 1957

MARK GEMMILL

v
In late 1955 C. G. Paterson, Box 1Tk, Chloride, Arizona, acquired the
property under lease and option to buy and mined and shipped ore from
one rich streak. After working several months, apparently worked

out the richer ore, and closed down.

Mr. Paterson recently stated that he is dealing with some people with
the idea of getting a leaching plant in operation on the property.

Frank P. Knight Notes

Emerald Isle Copper Co.

1942 MR
Ogden C. Chase, Pres. & Gen, \
Co I. Chase,

Sec-Treas.
C. F. Weeks. Gen. Supt. 8251

Kingn
Office Bogg Bldg., Las Vegas
1946 MR
Office VNB Bldg., Tucson Chase, Pres.
1949
Office Kingman Chase, Pres.
1952
Office Kingman No officers listed
1956

Inactive List

C. G. Paterson, Box 174, Chloride
Lewin-Mathes Co. 1947-48 St. Louis

Ogden Chase deceased 3-5-47 report
His brother manager
Property owned by MD. Laujon & C.L. Weeks



De. ARTMENT OF MINERAL RESOU.._Es
STATE OF ARIZONA

FIELD ENGINEERS REPORT

q

Mine EMERALD I5SLE MINE Date March 1L, 1953

District MINERATL PARK, MOHAVE COUNTY Engineer GeOTge F. Reed

Subject: Report

Re-Present Status of Emerald Isle Copper Property, it has been
inactive for some time. The crushing plant and leaching plant are
largely intact. I do not have accurate data on grade of ore, etc., and
there are old reports on this in the office at Phoenix., I asked Cy

" Weeks about it and he said he would write you direct about the property,
so I think you will hear from him by the time you get this letter.

As you probably know, Lewin-Mathes Company operated there under
management of* Barl Hastings about 1947 and 1948. They got up to about
700 tons per day production of ore running around 2.0% copper in form of
Silicates and oxides. Tne bulk of the.ore lays more or less flat and is
cemented gravel laying on bedrock. The ore is 20 or 30 feet thick, more
or less, and has some barren gravel over it, possibly 5 to 20 feet, or
more. Richer ore running on the order of 5. to 8.% was mined from a steep
dipping fissure which comes up through the bedrock and into the gravel.
This ore was shipped to a smelter by earlier operators. It was five to
12 feel wide. Lewin-Mathes mined with power shovels, trucks, etc.



EMERALD ISIE

DEPARTMENT OF MINERAL RESOURCES

T0 ALL PRODUCERS OF COPPER, LEAD and ZINC IN ARIZOHA:

This department and others
about legislation which will help
culties faced by the producers of

strategic minerals.

were passed by Congress.

CHD:mh

are making strenuous efforts to bring
ameliorate the restrictions and diffi-
copper, lead and zinc, and other

To assist in these efforts it is advisable that we have an authentic
survey of the results of the President's veto of the Allen Bill, and the
results that would take place if a ncw bill, such as the Russell Bill,

The Russcll Bill includes all strategic mincrals.

While we have all learned to love questionnaires just as we love

stomach ulcers, will you please give the answers in your best judgment
to the following questions:

1.

2

Se

Se

What was your approximate production in pounds per month for
the period preceding the President's veto of the Allen Bill?

(Copper féQ e Ibs.) (Lead

Ibs.) (Zinc Ibs.)

What has been your average production per month since that
veto has affected your price?

(Copper £ g2 242 Ibs.) (Lead
7

Ibs.) (Zine___ Tbs.)

What is your estimate of your production per month for the first
t

few months of 1948 if prices
premiums are in effect?

(Copper 442; 12 Ibs.) (Lea

Tl
remain as

d

hey are now and no

Tbs.) (Zinc Ibs.)

What is your cstimete of production per month if somc incentive
plan sueh as the Russell Bill were in cffect?

(00pper_’? Do s Ibse) (Lea
.———-’————i——

General remarks:

d

s e

%

Ibs.) (Zinc Lbs.)

An addresscd envelope is enclosed for your convenicnce, but you will
have to help with thc stamp. '

et 4
(A

/

Yours very truly,

.

7
P - -
A LS e A Ter LT

Chas. H. Dunning
Dircetor

/
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D .+ARTMENT OF MINERAL RESOUKC..S
‘ STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine Emerald Isle v Date July IO I947

District jflineral Park, Ariz, Engineer A, C. Nebeker
Subject: Operations

The Emerald Isle mine and Leeching plant is located I7 miles north
west of Kingman, Arizona, and about 3 miles of+ the main oilegd
highway,on the slope of the west sice of Cerbat Range,

The proverty has recently betn taxen over » under long time lease
contract, by the Lewins-latles Co, of St Louis o, and Ir Zob Payne
is superintendent of overations,

The ore conesists of a coating on conglomerate with the values occur/gyg
in the copver silicate, chrysocolla., The values in the conglomerate
average I%-% copper, and siivments underground from the bottom of
a shait have run 6 to 8 % in car load lots., It has been found recently
that the conglomerate bouliders gre impregnated with enough cooper
values to justify crusiing the boulders ang sending it to the leach-
ing vats,

The ore is mined by open pit metiods. The surface overburden, which
is frowm zero to itwentyfive feet tnick, is removed, and if the conglomer—
ate 1s tight 1t 1s shattered or loosened by powder and then the power
sinovel and dregline scraper are used to load the ore on trucks which
haul it to the crusiiing plant of 502 +tons cepaclty per 8 hours, The
ore is crushed to minus 3/8 inch and Passes on to the classifier
wnere tne slimes are removed. These slimes are being saved waiting
for the construction of agitation tanks where they will ve leacheqd
at a later date,

The 3/8 inch and minus 3/8 inch is trucked too +he head of the
leaching vats where a push scraper is used to fill the vats and

level
them off,

There are four rectangular vats of 300 tons cepacity each, Thevets
are worxed in rotation. Cne vat leached per day, which at present
meking a 300 ton per day capacity plant., Aiter the vat is filled,
leaching solution is pumped through the bottom of the the vat, The
solution is a sulphuric acid solution witn strength of 2,5 1bs of

acid per I 1b of copper., The impregnated solution is drawn from

the vat and feed to a 8 f4, X 680ft., revolving drum vhere shredied
iron is adued to precivitate the copper. 3/4 1% to I 1b iron is
used per pound of covper. The drum revclving one revelution per =min,

It is eaid that the cement copoe assays 20% conper,

the

It is now estimated there is proven I,300,000 tons of commercisgl
ore, This ore has been outlined by vpits, one shaft with drifits ang
numerous drill holes, These test drill holes are put down with a
Wagon Dill outfit using bits of 3 inch gauge for starters and finish-
inf with 8% inch gauze at 25 foot éeoth,



Page —=8--

The company 1s now stockpiling a large tonnase of prepared ore
for heap leaching and expects to bring the production up to
I,000 tons per day.

The premium or bonuses for copper is not worrying this c mpany
as they are producing copper for their own menufacturing plant.

A force of 30 men is now employed mining and leaching the ore,
and doing some revamving of the plant to rewove some of the 'Bugs!
found while operating.

A good camp has been constiructed consisitins of several residences,
Assgy office, machine shop and other wususl =inin:



DErARTMENT OF MINERAL RESOURC. S
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine Emereld Isle Date  paweh, Sth, 1947
District Ifineral Park, Mohave Co, Ariz. Engineer 4 o Nebeker

Subject: Check on operations.

On Mar.5the I went out to the Emerald Isle property to check up on reports
I had received, that the property was getting underway and was under the

direction of a IMr Chase, a brother of Odgen Chase, deaeased, the former president.

I found that the property was inactive as far as, leaching and mining were éoncerned
but eflferts are 'being made to get the property produeingf again,

The property is owmed by Mr. Maurice D:/ Laujon and C.f. Weeks, and they are the

ones who are putting the property in shape for operations, and expect to be

running within the next month., They expect to leach the 2% ore from surface

ores and ship the higher grade ore which will come from the shaft.,



REPORT ON 7Hi PRFLIMINARY EXAMINATION
OF THE
R RALD ISIE MINE

MOHAVT COUNTY, AHIZONA

Pregcott, Arizona

Tovember, 1959
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REPORT ON PRVIIMIWARY FTXAMIVATION
of the
EMFRALD ISLE MIVE

MOHAVE COUNTY, ARIZOFA

PURPOST AND FORESTATEMINT:

The purpose of this prelininary ezxamination was

néicated economic poterntial

(=

to determine whathar ovr not the
was great enough to warrant a more thorough and detalled atudy.
The property had been presented to the Company by
¥y, Wm. Hampton of 639 ¢. Donna Beth Avs., West Covina, Calif.,
who has a short term subeleace an. option contract on 1it,
The fileld worlk waa earricei out on Fovembver 2rd, Lth

and S5th, Mr, J, T, Jordan, a registered engineer and geologist

0]
[ %

of Kingman, was assigned by Mr, Harmpton to escort me to and

over the property on the first dav. MWr, C, G. Patterson of
Chloride, who is thoroughly familisr with the property, helped
me with the underground examination on the second day,

I had access to a short resport written by Mr. Jordan
in Aprll, 1959, to which was appended an estimate of probable
leaching plant cost and operating costs compiled by Charles
T, Wyatt of Chloride., UFr., Jordan's report was based chiefly
on data ceollected and complled by the LewinedMathes Mining
Cempany whon it operated the property in 194 7-L8, Most of
this data consilsted of maps showlnz vertlcal sections thru
lines of drill holes and on which cdepths of overburden and

thickness of ore, with agsays, was shown. Coples of some of

these maps were macde available to me and are Included in the



Appendix, Unforitunately, other and additional Lewin-Mathes
maps are missing and Mr. Patterson zald that they had besn
loaned to somebody and had never been returned., Sincs
pragtleally all of the deposit is covered with recent alluvium,
and since most of the underground workings are now inacceasaible,
the missing maps which contain the balance of the drilling data
would be very helpful in trying to arrive at an overall plecture
of the ore reserves, both developed and potential,

In additlon to the above dabta, Mr, Jordan lozned to
e a copy of "Ore Deposits of The Wallapail District, Arizona
by Blakemore I'. Thomas, and reprinted from Keconomiec Geolozy,

Vol, Lly, No., 8, published in December 1949, This arsisle was

with his application for a Doctor's Degree in Geology from
Cal Tech. The article carries a dezcrintion of the Tmerald

&

Islse Mine,

CONCLUSIONS:

The known tommage In the deposit 1s too small, and
the grade too low at present copper price, to permit of an
econcmically profitable operation by any method cf treatment.
Addltlonal exploratory drilling mipght disclose additional
tonnages of ore, but there 13 nor eason to believe that this
potential additional tonnage would be of betber zrade than
the pregent known tonnage, which, as above stated, i3 tno

low to provide a worthwhile profit.



PROPERTY:

The property consists of gix unpatented claims
located in the Wallapai Mining District of Mohave County
about three milea south of the old mining town of Chloride
and about 16 mlles north of Kingman. It is owned by a Mrs.
Dowmey, address not cotalned. €, G. Patterszon of Chlorida
holds a lease and optlon contract from Mrs. Downey which
runs untll 1969. Unier this contract Patterson does the
annual asgessment work and pays a 10% royalty, based on ths
nelt smelter returns, on any ore or concentrates which he may

market. Mr. Hampton has a short term (exact length not dis-

closed) sub-lease and option from Mr. Patterson.

HISTORY:

Initial exploration and development dates back to
pre=World War I days. At that time an 80' verticsal chaft was
sunk on the mineralized cropping of the so-called Flssure
veln and drifsing and crosscutting over a length of approxi-
mately 1,000' wag carried out at that level. A 1itile stop-
ing was done on direct shipping ore above thls level. Records
of the amount and grade of ore shipped are not availabls,
Subsequent thereto, and up until late 1946 or early 1947,
geveral attempts were made by different lesasers to leach the
exldized copper minerals, with indifferent results, In late
1946 the Lewin~Mathes Mining Company ob&ain@d a leagse and
option on the property and made a serious attempt to axplolt

\

tho oxldized copper deposit., They carried out an exploratery



drilling campaign using both wagon and churn drills on the

R}

rineralized alluvial blanket. PFollowing thils they buillt a

£

pareolatlion lesach plant which they operated for a time on
crushed ore mined in an open pit, They alaso attempbed heap
leaching on a portion of the ore. The project was apparently

unaucaesaiul

3
o
e}

terminated in late 1947 or early 19L8,. One
reagon glven for fallure waas the inabllity to procurs acid
at a reasonable price and in the quantitiss needsd.

In the early 1950's, Mr., Cy Weeks, an enginser of
Chloride and Kingman, conducted a small direct-shipping over-
atlon and another attempt at leaching on a small scale undsr
lease from the owner, His operation waé not sucecegasful,

In 1953 Mr, Patterson obtained a lease and option
contract and proceeded to mine and ship ore from the so-called
flssure vein and he also shipped screened fines left by the
Lewin-Mathes operation. When the price of copper dropped in
1957 Mr, Patterson ceased operations, but still holds the
property under a longe-time lease andé option contract as above
mentioned. Only assegswent work has been carried out in the
lagt two years and Mr., Patterson is concentrating his efforts
new on an attempt to locate capital to be used in additional
exploration and in establishment of a leaching plant if same

seems justified,

GI'OLOGY :
The deposit consists of a mineralized alluvial

blanket of probably Gila age. It%s shape, size and general



attitude 1s shown on the Incdex Map in the Appendix., This

-

blanket is overlain in mogt parts by recent unwineralized
alluvials of varying depths, and is underlain Tty granite
porphyry of prenCambrianvaae. The chief copper mineral 1s
chrysccolla and In my opinion it was deposited in the Glla
conglomerate by meteoric waters which had picked up their

copper content thru leaching of porphyry type copper de-

(]

.

poglts located In the Mineral Park digtricti on the weat flank
of the Cerbat Range a mile or so to the east. From observa-
tion, and frbm data complled from the Lewin-Mathes operation,
it seems likely that the mineralized conglomerate bed cccupies
an old river chammel incised in the underlying granits por-
phyry. 1t is probable that during the periocd of copper
depositlon 1n the conglomerate that the bed was many times
Thicker than now, so that it not only filled the old river
channel but covered to some depth the areas outside of the
channel lips. Subsequent erosion probably accounts for the
fact that the remalning conglomerats is that now occupying
the old river channel., ftructure-wise, a parallel tc the
gituaticon can be found in some parts of the Colorado Platean
where old river chamnels incised in the Moenkopl formation
are filled with Shinarump Conglomerate, particularly so where
the Shinarump has been eroded from the areass oubaside the
river channels exposing the Moenkopli on both lips and leaving
only the conglomerate I'illed channels.

In one part of the mineralized blanket there is

what appears at flrst slance to be a vertical fissure vein.



Thls is o fracvure zons 3 to 12 feet wide in which enough
chrysocolla has been deposited to raise the copper grade to
geveral timea that in the adjacent unfractursed alluvial,

high onough, in Tact, to permit direct shipning of soms of it,

2

It was on this fracture zone that the orizinzl 80' shalt was

ghich ths drifting therefrom waza carried out.

that thls fracture zone constitutes a true filssure vein and
that 1t carries thru into the underlying grarnite porphyry,
a concept which has ziven rise to much controversy aa to the

s

origin of the copper mineralization. Thomas, in his thesis

a

article mentioned above, subgeribes to this same fissure

vein idea and ascribes the chrysocolla mineralization to
hydrothermal action, Hls theory 1ls that the azcendi:

vlong spread out into the pores and fractures of the conglom-

e and &

oy

28"

@

posited the copper ag chrysocolla,; & concept
which 1 cannot accept for the following reasons:

The western mart of the oren pit mined by Lewin-
Mathes reached this rfracture zone, and later Patterson ez-
tended the workings along the zone to the o0ld gshaft, and
aubsequently sank a S0! winze below the 20! level. From the

4

bottom of the winze he drifted in mineralized conglomerate
about 150! north and south and did some stoping. All of this
work disclosed that the old vertlcal 80' shaft reached the
underlylng granite and that the top surface of the granite

at this point pltched steeply off to the west. Patterson's

winze followed down over the top of the granite at about a



60 degree piteh. This winze, and the work done on the

:
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ture zone near the ghaft, has exposed the underlying
granlite for a length of at leaast 100 feet. In this szposurse
thore is abgolutely no hint of a flssure vein or any other
fracsuring in the granlte, From the fap of the granite jJjust

eagt of the strlike of the fractu
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thoe upper surface of the granlite vitches ateeply to the west

and ig slicken-aided. Turthermo

‘“.S
w

pronounead fracoure
earriea up thru the conglomerate from the top edgzs of the
granite with the same plteh as t
aided surface, (Ses Section G-G' in Appendix).

Accordingly, 1t seems certain to me that a profound
fault dipping steeply west cuts toth the underlying zgranite
and the over-lying conglomerate ted and that the down-thrown
block 1o the westerly one, Also, that the fault 1z post
mineral, but still early enough that the overlving conglom-
erate bed was perhaps many times thalcker than now. Tne so-
called fisgure vein in the bed is merely a vertical-trending
hanging wall break off the maln fault and its higher grade
is due to further pogbefaulting lsaching from both the orig-

inal source and from the bed itsell - the fracturing lendin
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itsel? well to extra deposition. Actually, this fault could

well be an extension to the south of the big regional Sacra-
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mento fault west of Chlorlde - 1ts projectesc
masked extension would passg thru or close to the Emerald Isle.
On the Sacramento fault bthe dovwnthrown block is also on the

weabt,
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I feel that my concept of the situaticn i1s atout

the only explanation for the relatively great deoth (over

1007) of mineralized conglomerate cut by churn drill holes
Nos 7. Mr, Thomas's concepd seems irreconcilacle with the
evidence, because (1) there 1s no tracs of a fissurs in the
underlying granite (2) thers is no evidence anyuhsre of sul-
vhide mineralization nor any relics of same and {2) grade in
the bed does not diminish with disbtance from the vertical
"figsure”, as would be a logical expectation if minernliza-
tion was dus to solutions emanating sidewiss from the
"figsure’, Sheet G-G' in the Appendix is a skeioh showing
my idea of the structural situation as exposed Ir the present
ﬁorkings.

A1l 6f the above is perhaps academic 20 far as the
purpozse of this réport ls concernecd, After all, initially

2

at least, it is a matter of how much and how gocd that ccunts
= anc not how it got there. However, the matter of ~hich con-
ceps 1s the correct one could have a bearing cn further ex-

pioration of the deposit in the future, asgumings that con-

’-J)

ions

[

ai n the industry presently unforessen and ungxpccted
should make such exploration justifiable. If i¥r. Thomas ls
correct, the possibility of extending known reservss is
practically nil, If wy thought is correct, exrloration toth
To the east and to the west (particularly the latter) could
well add additional reserves, and in addition geophysicsl
prospecting might well {ind other mineralized erosiocnal seg-
menty of the old Glla bed which are now entlrely masked by

recent alluvials.



As might be expected, the thiclmess of the mineral-

ized bed is variable as 13z the overlying barren recent gravel.

East of the fault the thicknoss of the mineralized bed aver-

ages 257 ag does also the overlying barren recont alluvials.

L)

rocl to the sa3t o

C'

The surface of the old ¢ranite basement

the fauls is uneven but falrly level seo far ag the drlllin

U\]

-

has progresaed. The open pit discloses that the granlts
slopes gently up to the north from the viecinity of tho old
ghaft and must level of'f somewhere to the norith bebtween plt
edge and the excavation for the leach plant 2007 to the
north since said edcavation exproses the granite w

of surface and covered by recent alluvials but no Gila con-

rlomerate. This gentls alope up to the north suygeazsa that
o Jss )

o

1

this is the north side of the old river charnel, Tnz south
aide is completely alluvial covered and the drilling in that
direction is quite linited so that the shape of the south
side of the channel 1s unkneown. Probable width of channel
from lip to lip east of the fault would be in the order of
500" and depth at center possibly BQ fest.
Aside from the enrichment on fractures such as the

"£igaure vein®, the mineralization appears to be rather uni-
Lorm both vertically and laterally. In adiition to the
shrysocolla there are minor amounts. of other copper oxide
minerals, all of which occur as ccatings on the sand z2ralns

and gravel boulders but do not penetrate same,

QR RESFRVES:

Jordan's estimate of 509,000 tons of 1.056% copper
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EMERALD ISLE COPPER CO., Mohave County, Arizona. Ogden C. Chass,
Pres., Las Vegas, Nevada.

This is a copper silicate deposit of magnitude which has not
been profitably operated though frequently promoted.

The General Engineering Co. of Sslt Lake City, Utah recently
completed a series of metallurgical tests, which are reported to
show that the ore is amenahle to beneficiation on am sconomical
basis. There is approximately 500,000 tons of copper bearing con-
glomerate assaying according to reports, 2.25%.

Application has been made for an RFC loan with which to complate
the 300 ton leaching plant and to explore for an additional 500,000
tong of ore which is believed to exist.

On completion this plant would yisld in excess of 10,000 pounds
of copper per day or 300,000 pounds per month.

A rather elaborate plant would be required and, with the short-
age of labor for construction of it as well as operating lator

following comstruction, an early production could not bs antieipated.

REPORT BY Earl F. Hastings, October 9, 1942, to Copper Branch,
War Production Board,



Againet this 2ot smelter value must lLe cnarsed

the following:

Hini ng ( incluodes sori pb‘_‘,_ e L L — 1.00
( I:&LC‘? ~~~~~~~~ UOL:_O)
(ASlE = —msmmmnel) B5)
(IPon =wmmmam=nl), 62
Billing (WEBED cermconal),Dh) wemssmmns s 1.99
(Meintenance --0,05)
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Overhesd at 6)
ocneration 03) cmcmrrmm e  §,18
- Vo
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»3)
Personcl property tEXEE =-re-emeecccemeo—— 0,05
Royalty (10% of net smelter) ~------ camme  0.U4b
Amortization (£250,000 plant) ~=--=w-. T 0.50

net profit per ton

G045 = §0.23 (Fed, Income Tax) = §0.22
profit per ton.

This figure is considered insufficlent tc werrant
exploitation of the depoclt under present conditions espec-
ially since the above does not take into account lerel ex-
pense, heacd office expense, and varlous unforeseen contin-

gencles which probably would arise, Amortizstion cost 4

&)

high becaure of the relatively costly leach plant necessary

)

end the low avallsble tonnage. The royelty cost ig excessive

on ore oi this pgrade vt I understend that thiw fis the fizurs
which would apply.
500 ton plant may be too low, especially since very little of
the old plant used by LewineMathes and still on the ground is

ugeable.,
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The water suprly situation as of now is not clear.
The water would heve o come from the old Tennessee«Schuyli-
Zill mine at Chloride and be carried to the operation thru a

jeriile pipeline., Mr., Patterson savs that the Tennessee ig
3 ¥ 3

omed by the Internel Revenue Depertmern: and thet he is the
P

pe

acent for it. ‘he IED took over the property for nonepavment
& s & o

—

of certein texes and it ig conceivable that it might sell the

2

property at any time lor the amount involved. Thus, since

&

T

&

’..h

t is the only source of water in the srea, a firm commit-

ment would have to be had from the IRD for wha

o

ever period

of time might be necessary,

Y COMMENDATION

My recommencdation, under the conditions now obtain-

F >
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o
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<

hat the Company give no further conszideration to the

=t
M
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&

or acqguielticn ¢f the property ct this tine.

At some future tine, when *he title situation may

te lese complicated and copper prices somewhat hicher, 1t
might be desireble, if sore gambling funds are available, to

explore via zeophysical methods the adjiacent end aurrounding
arees in the hope that other deposits of similer nature ey

be found in suflicient quantities to juctify erploiftation.

- R a":f ,':i "/,-":

Fred Gibtbs e T g

Prescott, Arizona . ~&
9 P4 o ‘T“‘L p

Yovember 1959 -



ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

Rose Mofford, Governor
Ronald Miller, Acting Director

NOTICE OF INTENT TO ISSUE A
GROUNDWATER QUALITY PROTECTION PERMIT (S)

Pursuant to Arizona Administrative Code, Title S, Chapter 20,
Article 2, the Director of the Arizona Department of
Environmental Quality intends to issue a Groundwater Quality

Protection Permit(s) to the following applicant(s), subject
to certain special and general conditions.
Public Notice No. 111-88AZGW On or about

Emerald Isle Mine CF”€7 nmmanéldkwamerlb,]ESB
TSC Enterprises, Inc',
4449 East Monte Vista
Tucson, Arizona 85712
Groundwater Quality Protection Permit No. G-0053-08

The applicant will operate an in-site copper leaching
operation located four (4) miles south of Chloride, Arizona
in Mohave County on the 014 Chloride Road over groundwater of
Sacramento Valley Basin in Township 23 North; Range 18 West;
Section 22, North of the Gila and Salt River Baseline ang
Meridian.

The facility will operate seven days a week by
discharging dilute sulfuric acid solution through leach lines
to the bottom surface of the open pit. Pregnant leach
solution shall be recovered by pumping no less than three (3)
of the six (6) downgradient recovery wells simultaneously.
Pregnant 1leach solution shall then be pumped to the cone
precipitation where the copper shall be removed from
solution. The tail or raffinate solution shall then be
discharged to a High Density Polyethylene (HDPE) 1lined
raffinate pond.

The permit includes requirements for groundwater
monitoring on a monthly and bimonthly basis. Groundwater
samples shall be obtained through two (2) downgradient
monitoring wells.

The permit and related material are available for public
review Monday through Friday, 8:00 a.m. to 5:00 p.m. at
Arizona Department of Environmental Quality, water Permits
Unit, 2005 North Central Avenue, Phoenix, Arizona 85004.

Persons may submit comments Oor request a public hearing
on the proposed action, in writing, to ADEQ at the above
address within thirty (30) days from the date of this notice.
Public hearing request must include the reason for .. such -
request. '

The Department of Environmental Quality is An Equal Opportunity Affirmartive Action Employer

Central Palm Plaza Building 2005 North Central Avenue Phoenix, Arizona 85004



COMPLETE AMD MAIL TO: s ~OR OFFICE USE ONLY
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STATE MINE INSPECTC.. PR ; -5, T-UP NUMBER £ 425
1616 WEST ADAMS, SUITE 411 it I SPH: STATE NUMBER &70\50

PHOERIX, ARIZONA 85007-2627 fy 554 _81989 MSHA NUMBER //W

EMNERKD 1¢e ) mag
) Ve e,
NOTICE TO ARIZONA STATE MINE INSPECTOR

Incompliance with the Arizona Revised Statute Section 27-303, we are submitting this written

notice to the Arizona State Mine Inspector of our intent to start X _ stop mave
(Please check one) & mining operation.

If this 13 8 move, please show last locetion:

If you have not operated o mine previouslyinArizona, please check here: ___X _ If you want the
Education and Training Division 10 83sist with your mine sefety training, please check here: X
If this operation will use Cyanide for leaching, please check here:

COMPANY NAME: Arimetco Inc.

DIVISION: ISC Enterprises (a wholly owned subsidiary of Arimetco, Inc.)

Tucson office-290-9200
HINE OR PLANT MAME: Emerald Isle Mine TELEPHONE: Mine-565-4554

CHIEF OFFICER: _H. R. Shipes

IMPANY ADDRESS: 8835 E. Spéedway Blvd.

CITY: _Tucsan STATE: Arizona ZIP CODE: _85710

MINE OR PLANT LOCATION: ( Include county and nearest town, as well as directions
for locating property by vehicle: SE % Section 22 T23N R18W GSRBM

Highway 93 North of Kingman to Mineral Park Road, East 1.5 mile, North 1.7

mile, East into mine.

TYPE OF OPERATION: in situ leach PRINCIPAL PRODUCT: _copper
' Construction in progress not

STARTING DATE:Miningl1/30/8TLOSING DATE: determined DURATION:

PERSON COMPLETING NOTICE: Harrison Matson TITLE: Mininq Geologist

NATE NOTICE MAILED TO STATE MINE INSPECTOR: November 3, 1989

~

FORM 101-106 REY. 01/88
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Bifice of State Mine Anzpecior

705 West Wing, Capitol Building
Phoenix, Arizona 85007 iy ]
602-255-5971 AR

Siked
[

NOTICE TO ARIZONA STATE MINE INSPECTOR

Ry

In compliance with Arizona Revised Statute Section 27-303, we are
submitting this written notice to the Arizena State Mine Inspector
(705 West Wing, Capitol Building, Phoenix, Arizona 85007) of our
intent to start/stop (please circle one) a mining operation.

COMPANY NAME < FyremlRIzES IME

"

B

CHIEF OFFICER o i e £ ey
i [

COMPANY ADDRESS Aag9 £ Morzs 11574 s Al S TR

COMPANY TELEPHONE NUMBER G©Z2.-795-//&3

MINE OR PLANT NAME L e rd //]:/c /] ne

MINE OR PLANT LOCATION (including county and nearest town, as well
as directions for locating by vehicle)
/
Nor 7Y

ﬂé[‘///%” /1//0/46?0’( /ﬂ ,?r///' T O 7///7///_7__
> = >

/1///'7/%:)/5’ /;/m/rrj./ T, £ nrs ,//'/(70///5 gty 2

%44»' /npfsddmp* ZG;' 75 /)74 S - 2RR G

: A
TYPE OF OPERATION / armeb s, PRINCIPAL PRODUCT (Dopger BrecP ) T2
€ s 7

STARTING DATE Upw 39 /985 CLOSING DATE 904

DURATION OF OPERATION &

ey E)rS

PERSON SENDING THIS NOTICE o fer T L Ay Fon

TITLE OF PERSON SENDING THIS NOTICE 1/ P& Pt

DATE NOTICE SENT TO STATE MINE INSPECTOR //,//4/5'7
/ L
PLEASE NOTE: Any operation found operating, without having sent

this notice to the Arizona State Mine Inspector, will be charged
with a petty offense.

7179

e
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May 31, 194g=———— , [NG' MINES
y oo DEPT. MINEPAL ..~ %%gm
To: J. S. Coupal RE™T T
From: Elgin B, Holt JUN 3 1542
J/ PHOE’ ' B4k
EMERALD ISLE COPPER COMPANY: Located 15 miles north of Kingman,

Mohave County. Ogden C. se, Pres., 15-156 Boggs Bldg., Las
Vegas, Nevada,

PRODUCTION: None.,

APPLICATION FOR RFC LOAN: While this roperty is not operating
at present, company has applied for a £450,000 RFC loan, to be
used as follows:

Company now has a 300-ton heap acid leaching plant partly conm-
pleted. If RFC loan obtained, this plant is to be completed.
Also this money will be used to drill the property, which now has
650,000 tons of surface ore partly exposed, assaying 2.5% copper.
It 1s believed extensive drilling should uncover several million
tong of the same tenor of ore, as ore bed dips to the S. W. Also
new housing, mining equipment, new power units, acid plant, ete.,
to be provided, in case the loan should be obtained.

NOTE: In my opinion, this property warrants careful consideration
by RFC.

\ﬂwﬁf



FIFE SYMINGTON, GOVERNOR
EDWARD Z. FOX, DIRECTOR

NOTICE OF PRELIMINARY DECISION TO MAKE}/
MAJOR MODIFICATION TO AN INDIVIDUAL AQU
PROTECTION PERMIT

________

Pursuant to Arizona Administrative Code, Title 18, Chapter 9, Article 1, the Director
of the Arizona Department of Environmental Quality intends to make a major
modification to an individual Aquifer Protection Permit to the foilowing applicant (s):

Public Notice Number. 7-92AZAP On or about
John D. Bracole July 24, 1992
Emerald Isle Mine

Arnimetco International, Inc.

6245 E. Broadway, Suite 350

Tucson, AZ 85710

Aquifer Protection Permit No. P-101846

Emerald Isle Mine is located four (4) miles south of Chloride, Arizona in Mohave
County on the Old Chloride Road over groundwater of the Sacramento Valley Basin in
Township 16 North, Range 19 West, Section 5, S 1/2, Section 8, and Section 17 N
1/2-Gila and Salt River Base Line and Meridian. Latitude 359 21' 42" North and
Longitude 1140 11' 28" West.

Presently, the facility is in operation pursuant to the terms and conditions established in
the APP issued on September 13, 1991.

~sivs

1. Change the application rate of leach solution from 250 gpm to 320 gpm at the pit
bottom.

2. Addition of two lined heap leaching pads and associated lined PLS ponds in order
to apply leach solution at a maximum rate of 320 gpm. The heap leaching pads
will be constructed on the impermeable bedrock overlaying by 12" thick
compacted clay subgrade and 40 mil VLDPE synthetic liners. The solution
storage pond and PLS ponds will also be constructed with 40 mil VLDPE
synthetic liners placed over 12" thick compacted clay liners.

The Department of Environmental Quality is An Equal Opportunity Affirmative Action Employer.

Post Office Box 600 Phoenix, Arizona 85001-0600
Recycled Paper



3. A fully contained solvent extraction and electro-winning (SX/EW) plant and
associated tank farm to extract copper from the pregnant leach solution (PLS)
extracted from on-site leaching operation. This plant is capable of handling PLS
at a rate not exceeding 500 gpm.

4. The modified permit will restrict the total leach solution application to open pit
and the heap pads to a maximum 500 gallons per minute so that the SX/EW will
be able to handle the total PLS at the time of optimum production capacity.

5. The permit will restrict a maximum amount of copper recovery to 1.6 gpl as
specified in TABLE I.A. of the permit. The presence of free acid in PLS pond
will be restricted to 4.0 gpl.

6.  The permit also includes additional groundwater monitoring using three
downgradient, one upgradient, and two downgradient barrier wells. The new
monitoring program as listed in TABLE I.B. and TABLES II.A. through E.
requires monthly monitoring for extended list of parameters.

7.  Finally, the modified permit reflects a minor modification, as to the format of the
permit, to the current permit, which was issued on September 13, 1991. This
minor modification has been proposed to maintain consistency with the current
format of the permits.

The modified draft permit and related materials are available for public review Monday
through Friday 8 a.m. to 5 p.m. at the Arizona Department of Environmental Quality,
Plan Review and Permits Section, 3003 N. Central Avenue, 5th Floor, Phoenix,
Arizona 85012.

Persons may submit comments or request a public hearing on the proposed action, in
writing, to Syed Amanatullah, ADEQ at P.O. Box 600, Phoenix, AZ 85001-0600
within thirty (30) days from the date of this notice. Public hearing request must

~~~~~~
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STATUS OF DORMANT MINES

MINE NAME: EMERALD ISLE MINE

LOCATION: Chloride, Arizona

OWNER AND/OR LEASEE: Cyrus F. Weeks and ; uzon
ADDRESS: Box 227, Kingmaun, Arigzona

APPROXIMATE PRODUCTICN (Year of 1945):

CCPrER 500,000 Lbs. LEAD Lbs.

ZINC Lbs. ({(OTHER)

CHECK THE CHIEF CAUSE OF YOUR DISCONTINUED PRODUCTION:

(A) Easily available ore worked out.
X~ww=(B) Increased costs, but have quantity similar to past grade of ore.
(C) Too close a margin to develop more ore.

(D)

If you have ore ready to mine please give your estimate of the amount of metal
(name each metal) that you could produce in one year (after allowing 60 days
to get started) if there were premiums above present market prices. Name
amount with a low premium, and amount at a high premium; such as:

Copper at 22%¢ plus 5¢ premiume..veseesoecs: 1,000,000 Lbs.
Xew==Copper at 22%¢ plus 10¢ premiume...eeevesos . 1,500,000 Lbs.
Additions to eXisting plaunt necessary. iWould require

4 to 5 months to completee

If you do not have ore ready to mine please discuss the following:

(A) Do you think a reasonable development program would produce
a justified tonnage of commercial ore at above mine?

1,000,000 tons of 1% ore partially developed nowe
Additional ore could be developed by more drillinge

(B) With a premium price (guaranteed for cne year) could you
carry out such a development program yourself? What
premium?

Premium price for one year inadequate. Would require guarantee of

4 to 5 years tc amortize additional investment in plante




(C) 1If you could not do this yourself, would a quick drilling
program by some government agency (at government expense)

be sufficient?

Additional drilling at this time not recuired,

Sufficient ore available to operste plant four yearsa

(D) Or would you prefer a loan plan similar to the arrange-
ments during World War II?

A loan of approximately $450,000 would be required _

to complete plant, aud provide opersting capital,

How about a combination plan in two stages such as follows?

Stage 1: Government engineers review project and, if a little drilling appears
to be justified and a preliminary key to the situation, such drilling
program to be agreed upon by owner and government engineer, paid for
by the government, but let by contract.

Stage 2: If results of drilling (or without drilling) justify undergr9und'
development and/or production equipment, same to be obtainable via a
mortgage loan on property.

Please discuss the above: Parts of the pres ars la

enough and in order for the production of 700 %tous per day, Additions to the plant

and equipment for mine will require the above amount of capitale

If 10¢ premium available for time recuired to pay off loan, then a smaller

premium of , say, 3¢ to 5¢ would be sufficient to carrv on operatione During pericd of

high premium (10#), additional drilling should be carried on to blogk out svailable ors

cun the propertys

SUGGESTIONS:

If income-tax-free period of, say, 5 years, would be allowed,

this capital investmeut of $450,000, could readily be arranged from private

capitals However, with the present tax outlook, private capital is slow to

invest in unew businesses of any kinde
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IN SITU LEACHING RESEARCH IN A COPPER DEPOSIT
AT THE EMERALD ISLE MINE '

by

Dennis V. D’Andrea, ! William C. Larson, 2 Larry R. Fletcher,3
Peter G Chamberlain, ! and William He Engelmann4

ABSTRACT

The Bureau of Mines and E1 Paso Mining and Milling Co. conducted a
cooperative in situ leaching research program at the Emerald Isle mine near
Kingman, Ariz. The objective of this research was to develop in situ leaching
methods for 200,000 tons of ore exposed in the pit bottom and also 3,000,000
tons of ore under 200 feet of overburden adjacent to the pit. The research
included core drilling for fragmentation analysis, inplace permeability test-
ing, seismic surveys, blasting tests, blast vibration measurements, inplace
leaching, and ground water monitoring.

A 15,000-ton test area in the pit bottom was blasted and leached inplace
for 117 days. This successful test was followed by leaching 100,000 addi-
tional tons of unblasted pit bottom ore. Two test blasts, under 205 feet of
overburden and extending to 290 feet, were detonated in an area near the open
pit. The second blast was detonated because the first blast did not create
adequate permeability for leaching. Pit bottom leaching was discontinued and
the test area under 200 feet of overburden was not leached because the company
terminated operations at the Emerald Isle mine. Based on the research com-
pleted, an expanded in situ leaching system was designed, but not implemented,
to recover copper from a 1,500,000-ton area at the Emerald Isle mine.

INTRODUCTION

The Bureau of Mines is conducting research to develop technology for in
situ copper leaching (3-6, 11-12).° Although in situ leaching is generally
considered applicable_Eo_HeESEits that are too low in grade to be mined by
conventional methods, it can also be applied to higher grade deposits as an

‘Geophysicist.

2Geologist.

3Engineering technician.

“Research chemist.

All authors are with the Twin Cities Mining Research Center, Bureau of Mines,
Twin Cities, Minn.

5Underlined numbers in parentheses refer to items in the list of references
at the end of this report.



alternative to conventional mining. The advantages of in situ leaching are
lower capital investment, shorter development time, reduced health and safety
hazards, minimal detrimental envirommental effects, and lower energy con-
sumption during mining and beneficiation.

In situ copper leaching has been practiced at Miami, Ariz. (8); the 0ld
Reliable mine near Mammoth, Ariz. (7); the Zonia mine near Kirkland Junction,
Ariz.; the Big Mike mine near Winnemucca, Nev. (10); and the Mt. City mine
in Mt. City, Nev. (2). Although initial results from these operations have been
encouraging, the depressed price of copper has resulted in temporary or
permanent closing of all of these mines. However, an improved copper market
will encourage companies to resume some of these operations.

The major problems with in situ leaching are (1) inadequate reliable
methods for evaluation of potential in situ leaching properties including
estimating chemical reagent consumption costs and final copper recoveries,

(2) insufficient fragmentation systems which can produce adequate permeability
at reasonable costs, (3) inadequate leach solution injection and recovery
systems that assure continued contact between leach solutions and broken ore,
(4) final copper recoveries must be maximized, and (5) ground water contamina-
tion must be prevented. Although the basic technology exists to conduct in
situ leaching, this technology must be improved and presently available equip-
ment must be modified (9) to increase efficiency and economy.

This report presents the results of a Bureau of Mines-E1l Paso Mining
and Milling Co. cooperative in situ leaching research program at the Emerald
Isle mine near Kingman, Ariz. Both the Twin Cities (Minn.) Mining Research
Center and the Salt Lake City (Utah) Metallurgy Research Center of the Bureau
of Mines participated in this program. Research was conducted in two phases.
In the phase I area ore was exposed on the surface of the pit bottom, and in
the phase II area the ore was buried under 205 feet of overburden.
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EMERALD ISLE DEPOSIT

Geology

The cross section through the Emerald Isle deposit, figure 1, shows
vertical variations in copper grade in the mineralized zone, the phase I test
area in the pit bottom, and the phase II test area under 205 feet of over-
burden. The deepest portions of the open pit have been excavated to about
200 feet exposing the top of the ore (locally known as the Gila Conglomerate).
During open pit operations E1l Paso mined 1,400,000 tons of ore that averaged

1.0 percent copper. Conventional open pit mining stopped because of increased
stripping costs as the operation proceeded in the downdip direction.

Copper mineralization occurs in the Gila Conglomerate which averages
about 70 feet thick and dips 10° to 15° to the southwest. A plan view of the
mine, figure 2, shows contours of the grade in the Gila Conglomerate and again
shows the phase I and phase II test areas. The copper mineralization
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FIGURE 1. - Cross section through the Emerald Isle mine showing copper grade and phases |
and |l test sites,
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FIGURE 2. - Plan view of the Emerald Isle mine showing copper grade and phases | and 1| test
sites,



continues beyond the pit in the downdip direction in a channel-type deposit
that generally decreases in grade. At 1,000 feet west of the pit crest the
grade of the ore is about 0.1 percent. Total copper resources are estimated
to be about 3,000,000 tons of ore greater than 0.l percent and 1,500,000 tons
of ore at a grade above 0.4 percent. Figure 3 is a view of the pit and
surface facilities at the Emerald Isle mine looking west.

Mineralization

The dominant copper mineral in the Gila Conglomerate at the mine is
chrysocolla (CuSiO; 2 H,0). Minor amounts of dioptase, tenorite, and cuprite
are also present. The geology and mineralization of this deposit have been
described previously (13).

Ground Water

Ground water entering the pit at the Emerald Isle mine was pumped from a
sump area for about 30 hours each week at 90 gpm. The water table in the pit
was maintained about 5 feet below the surface of the pit floor. 1In the
phase II test area the water table was 235 feet below the surface. Ground

FIGURE 3. - A view of the Emerald Isle mine looking west.

water table elevations decreased in the downdip direction tending to follow
the granite gneiss bedrock in the area around the open pit.

Figure 4 shows the water table elevations in the pit before leaching.
Figure 5 shows these elevations during the phase I leach test when the water
table was drawn down about 22 feet at the recovery well, which created a
cone of depression. ’

An attempt was made to establish the pattern of ground water movement in
the pit bottom using a red dye (Rhodamine B). The dye was injected into a
drill hole in the middle of the phase I test area and water samples were taken
from monitor holes around the test area. This test was unsuccessful because
none of the dye was ever detected at any of the monitor holes. Another test
conducted before and after blasting showed much more rapid dissipation of dye
from the injection hole after blasting. The major problem with using
Rhodamine B dye was its rapid absorption by the host rock.

Rock Properties

Table 1 lists the physical properties of the Gila Conglomerate at the
Emerald Isle mine from phases I and II areas as measured in the laboratory
using core samples. The porosity, permeability, and strength values probably
reflect the characteristics of the cementing material in the conglomerate and
not the actual in situ values.
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TABLE 1. - Physical properties of the Gila Conglomerate at
the Emerald Isle Mine

Property Phase I Phase II

POTOSEEYeeseeeeeencenessscassonsesseessessspercent.. 20.6 16.3
DENBLEY sennisdommmpnains sonswsnmmesvnsnsonssseoBf G Eilles 2.29 2.28
Permeabilityececiooececssorossscssasssassss.darcies.., - .65
Longitudinal velocity.:ssssesscasssswessonvissEb/geCas 8,100 9,500
Torsional VelocltYeeees snnsessssvsinsisssvsscbbfSecss 4,200 5,100
Compressive strengthe.ceeecoscessceseseace.lb/sq in.. 2,600 -
Tensile: strengthessssevssisnsssnnssinssesvonlbfag L. 72 5
Young's modulug.svesvevaesesnss snwnssse 108 Ibfag dn.. 0.85 "

Laboratory Leaching Tests

Figure 6 shows the results of laboratory acid trickle leach tests on
minus 0.5~inch ore from the phase I test area. These tests, conducted at the
Salt Lake City (Utah) Metallurgy Research Center, show the effect of pH on the
rate of copper recovery indicating that a pH of 1.0 would be desirable.

During these tests acid consumption averaged about 6 pounds of H,S0, per
pound of copper, and iron consumption averaged 1.3 pounds of iron per pound
of copper.

100 T T l T T
90 ~ =]
E 80 2 -
S
s 70 O pHI, minuslp-inch borehole sample |
a O pHI, minusl¥p-inch surface sample
Z & pH 1.5, minus V,-inch surface sample
o 60 ; : o
= V' pH 2, minus V- inch surface sample
Q
< 50 =
a
'—
% a0 5
@
a 30 d
a
..O
o 20 A
10 -
1 | 1 1
o 4 8 12 16 20 24

WEEKS AFTER START OF LEACHING

FIGURE 6. - Acid trickle leach test on ore from the Emerald Isle mine.

DRILLING PROCEDURES
Core Holes

Core holes were drilled before and after blasting in both test areas.
These holes, drilled with a double-barrel wire line system using drill mud,
produced core about 2 inches in diameter. In the phase II area the top 200
feet of overburden were drilled with a rotary system and cased before core
drilling began in the ore zone below 200 feet (fig. 7). Drilling into ore
that had been broken by blasting did not present any unusual problems and was
done with return circulation of drill muds.

Blastholes

All blastholes were drilled with a rotary system using tricone bits and
circulating drill mud. Blastholes in the phase I area were 8-3/8 inches wide
and about 50 feet deep. 1In the phase II area blastholes were 9 inches wide
and about 280 feet deep.

Sein

FIGURE 7. - Core drilling in the phase |l area.
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Borehole deviation
surveys were run on the
three 9-inch-diameter holes
for the second phase II
blast and one of the 12-inch-
diameter recovery wells in
the phase II area. The hori-
zontal borehole deviations
are shown in figure 8. The
maximum borehole deviation
was 14 feet for the 280-foot-
deep blastholes and 12 feet
for the 300-foot recovery
well. These borehole
surveys point out the need
for improved drilling meth-
ods that will minimize bore-
hole deviations.

Recovery Wells

The recovery well for
the phase I test was drilled
with a churn drill producing
an ll-inch-diameter hole 60
feet deep. Six additional
12-inch-diameter recovery
well holes were drilled for
pit bottom leaching with a
rotary tricone system using
drilling mud. Two recovery
wells in the phase II area
were drilled to 300-foot

depths with 12-inch-diameter tricone bits and circulating drill mud. All
recovery holes were cased with 10-inch diameter polyvinyl chloride (PVC)

casing with the bottom 20 feet perforated.

feet deep with an airtrack drill.
open after the phase I test blast.

Monitor Holes

Four~-inch-diameter monitor holes in the pit bottom were drilled about 50

These holes were not cased and remained
Monitor holes in the phase II area were

drilled with a rotary tricone system to depths of 320 to 360 feet and cased

with NX (3-inch-diameter) casing.

perforated.

The bottom 60 feet of this casing was
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BLASTING PROCEDURES

Phase I Blast

Figure 9 shows the
phase I test blast design.
Seven 8-3/8-inch-diameter
blastholes, about 50 feet
deep, were spaced 25 feet
apart in a seven=spot
pattern with one central
blasthole. These holes had
an average 22-foot powder
column with 25 feet of
stemming. A total of 4,500
pounds of slurry was deto-
nated without delays. The
slurry was bulk loaded using
a slurry pump truck
(fig. 10). Table 2 lists
the data for the phase I
blast and the two phase II
blasts.

The powder factor of
0.78 1b/ton listed in
table 2 for the phase I
blast was calculated for an
individual hole in an
equilateral triangle pattern
and does not include any
volume of ore above or below
the powder column. For this

situation the powder factor (PF) in pounds per ton is given by

where Pe

i Pr = specific gravity of ore,

(=}
]

1 and

5]
]

blasthole diameter, feet,

blasthole spacing, feet.

_ Pe "D\ #
PF = 1,814 Pr<s> ,

specific gravity of explosive,
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TABLE 2. - Test blast design data
Phase I Phase II
lst blast 2d blast

Number of blastholes.......... 7 7 3
Blasthole spacing.......feet.. 25 20 18
Average hole depth.......do... 47 277 277
Average top powder

column....ooeeeeeoneaes.doess 25 205 192
Average powder column....do... 22 72 85
Average stemming.........do... 25 205 192

(90 ft gravel)
Blasthole diameter....inches.. 8-3/8 9 9
Explosive diameter......do.... 8-3/8 7 7-in bags cut
Explosive.....ccivvvveienneeos| Nonaluminized |Smokeless powder [Smokeless powder
slurry s lurry slurry

Total explosives......pounds.. 4,500 12,000 7,450
Loading density........1b/ft.. 29.2 287 29.3
Powder factor*........lb/ton.. 0.30 - -

Powdet £factor® s«ss . o+« 1b/ton. s 0.78 0.95 1.47
Delays between each

hole...........milliseconds..|Instantaneous 17 25

lPowder factor includes ore above top of powder column.
2 Powder factor for ore in powder column zone only.

This formula can be used to calculate powder factors in any situation
where the powder column extends from the top to the bottom of an ore zone
buried under overburden as with the two phase II blasts. For the phase I
blast, if the ore above the powder column in the 22-foot stemming region is
included, the powder factor becomes 0.30 lb/ton. This value was considerably
lower than the powder factors of from 0.67 to 0.89 1b/ton used at the 01d
Reliable, Zonia, and Big Mike blasts (ll).

Phase II Blasts

Two blasts were detonated in the phase II test area under 200 feet of

"overburden. The first blast had seven 9-inch-diameter blastholes drilled to

an average depth of 277 feet. Blastholes were spaced 20 feet apart, again in
a seven-spot pattern, with one central blasthole. Figure 8 shows the blast=-
hole patterns for the phase II blasts. The second blast had three blastholes
spaced 18 feet apart. Blast design data for the phase II blasts are listed
in table 2. Powder factors were 0.95 1b/ton and 1.47 1b/ton for the first
and second blasts, respectively.
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FIGURE 10; - Phase | blasthole loading.

The first blast was loaded with 7-inch-diameter, 50-pound bags, of
smokeless powder slurry in 9-inch-diameter blastholes. The second blast was
loaded with the same explosive but the bags were cut before lowering them
again into 9-inch holes as shown in figure 1l1. The cutting procedure, where
several 3-inch slits were cut in each bag, increased the loading density from
23.7 1b/ft . for the first blast to 29.3 1b/ft for the second blast. The
50-pound bags of slurry were lowered to the top of the water column in each
blasthole on a lowering rope with a release hook. At the top of the water
column the bags were released and allowed to freefall through the water to the
bottom of the blastholes. This blasthole loading procedure was time=-consuming
but all blastholes were successfully loaded.




12

¢ ,.;AMM g

FIGURE 11, - Cutting 50-pound bags of slurry before lowering into blastholes.
Blast Swell

Detailed topographic surveys were run to determine elevation changes
produced by the blasts. Figure 12 is a contour map of elevation increases
produced by the phase I blast. The maximum surface rise for this blast was
only about 1.4 feet. A swell factor, defined as the final volume divided by
the original volume, is difficult to determine because the radius of blast
damage needed for the volume calculation was not accurately known. With the
assumption that the original volume was contained in a cylinder 47 feet deep
and 75 feet wide, the swell factor for the phase I blast was 1.014 with a
volume increase of 110 yd®.
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Emerald Isle
pit bottom

—t
10 feet

LEGEND
® Blastholes
Contour interval 0.2 foot

FIGURE 12. - Elevation cHanges produced by the phase | blast.

Elevation increases produced by the phase II blasts were generally less
than 0.2 foot, which was about the estimated accuracy of the topographic
surveys. Elevation increases of about 0.5 foot were observed near the collars
of the blastholes that vented but these increases were considered to be a
local effect.



14

o

<o

oM

oon

Crest

(o)
4
w
(L)
w
-~

(7]
]
(=
o
o
[
o
-
o
b
£
>
o

A Portable seismograph

100 feet

FIGURE 13. - Plan view of blast vibration gage locations for the phase | blast.
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Blast Vibrations

Blast vibrations were measured for the phase I blast and the first
phase II blast. Particle velocity gages and a l4=-channel FM tape recorder
- were used to record blast vibrations. A portable three-component seismograph
was also used for the phase I blast. The gage locations are shown in

figures 13-15.

A LEGEND N
8 O Vibration gages

—
100 feet

4
Phase I1 \/
5

FIGURE 14, - Plan view of blast vibration gage locations for the first phase Il blast.
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FIGURE 15. - Cross section view of blast vibration gage locations for the first phase Il blast.

The peak particle velocities recorded at each gage are shown in table 3.
A plot of these velocities as a function of scaled distance is shown in
figure 16, along with vibration amplitude data from seismic work done in the
pit bottom with 1l- to 2-pound charges.

TABIE 3. - Phases I and II blast vibration measurements

Maximum Shot to Scaled Peak
Gage No. charge weight gage distance, | particle | Frequency,
per delay, |distance, | ft/1bt/2 velocity, hertz
pounds feet in/sec
PHASE I
T e : 4,500 453 6.8 b4ob 13
2 a1 his i 1 om0 A e e e 4,500 1,480 22.1 .58 30
i P oW R e 4,500 682 10.2 .89 13
bisaanaonsaiia . 4,500 773 11.5 .82 12
DT, sty SfeRekateltr, 4,500 547 8.2 .95 29
6 005w e o w o wimie ik e . 4,500 157 2.3 2.9 22
Teveas T I T ¢ 4,500 287 4.3 2.5 16
Beeen Sl )ehetariade . 4,500 166 2.5 4.9 19
TransversSeseeeosos 4,500 733 10.9 1.65 9
Vertical...... SHsers 4,500 733 10.9 .60 11
Longitudinal...... 4,500 733 10.9 .65 16
PHASE IT
Liwvotnw oW e 1,858 376 8.7 1.7 67
2.. . TET 1,858 289 6.7 9.2 -
; R S 1,858 255 5.9 *3 4 28
Biicv shwmion v elsmamnns 1,858 246 5.8 3.4 -
B Tasr 8/ 5 e § R i 1,858 200 4.6 17k -
Biis o0 50581808 s v s 1,858 421 9.8 12.3 -
Tise oo oo . . 1,858 809 18.8 .62 67
8 el etegs eneca s syags wxalle g 1,858 1,223 28.8 .21 17

lEstimated from records that went off-scale.

PEAK PARTICLE VELOCITY, in/sec

17
o
a
a A Phasel blast
A m 0 Phase II blast
a e Seismic shots
(] 0
(a]
o
— e -
1.0 N a, °
.D. 2
[ ]
[ ]
.. PY
a
i [ ]
[ ]
0.1 “ -
‘ ®
ov}oo
® :o. ®
®
® : [l J
.§ [ ]
> o, %
e ° oo
[ ]
Ol - ° ° |
[ ]
® o
[ ]
.00l 1 l
1.0 10 100 1,000

1 |
SCALED DISTANCE, (D/w2), ft/1b2
FIGURE 16, - Peak particle velocity versus scaled distance.
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Concern that. the blasting activities would produce slope failures in
the pit walls was not warranted, nor were the vibration levels high enough
to cause any damage to the plant, shop, and office facilities which were

located about 300 feet from the blasts.

ANALYSIS OF BLAST DAMAGE

Drill Core Analysis

Drill core samples were obtained from the phase I test area before
blasting and after leaching. Core holes were drilled in the phase II test
area before blasting and after the first and second blasts. The locations of
the core holes are shown in figures 8 and 9. Preshot core from the phase I

test area is shown in figure 17.

All blasts had a significant effect on the fragmentation. Core recov-
ery, RQD (rock quality designation (l1)), average size, and largest piece were
all reduced. The phase I postleach drill core data show that the combined
effects of blasting plus leaching are significant, unfortunately, no core
hole was drilled between blasting and leaching so that the specific effects
of leach solutions on the ore could not be isolated.

The porosity, specific gravity, pulse velocity, core length recovery,
RQD, and average size of pieces greater than 1 inch are shown as a function
of depth in figures 18 and 19 for the phases I and II preshot cores. Preshot

FIGURE 17, - Phase | preshot core.
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FIGURE 18. - Characteristics of phase | preshot core.
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FIGURE 19. - Characteristics of phase Il preshot core.
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and postleach core recovery and RQD for the phase I test are compared in
figures 20 and 21. The preshot and postblast data for the phase II tests
appear in figures 22 and 23.

Fragmentation size distribution curves were constructed using the core
length data. The length of each piece of core was assumed to represent the
diameter of a rock particle that would pass through a screen with an opening
equal in size to the length of the piece of core. Percent-passing versus
core-length for the phases I and II drill cores are shown in figures 24 and
25 where the curves through the data were fit assuming a Weibull distribution
function (16). These curves were used to determine the average size listed
in table 4 from the 50-percent passing points.

Permeability Measurements

Permeability measurements were made before and after blasting in both
test areas using either a constant head or a drawdown method. With the
former, water is injected into a borehole to raise the water level several
feet. Permeability is calculated from the dimensions of the borehole, the
flow rate required to maintain a constant head, and the rise in the water
level. The drawdown test requires a pump in the borehole to remove water.
Permeability can be determined by pumping at a constant rate and measuring
the drawdown in observation wells, or by lowering the water level in the hole,
and then measuring the rise in the water level as a function of time after
pumping has stopped. The measuring techniques and methods of calculating
permeability are described by the U.S. Bureau of Reclamation (1, 14-15). A
permeability of 0.5 darcy is considered a minimum for successful leaching of
granular formations such as uranium-bearing sandstones. However, there are
no guidelines for a minimum permeability for leaching formations where fluids
are carried primarily through fracture networks as is the case with the
Emerald Isle ore. The results of permeability measurements taken in the
two test areas are listed in tables 5-6. The locations where these measure-
ments were taken are shown in figure 26.

The permeability measurements were greatly effected by the drilling
methods used. When bentonite drilling mud was used it was not possible to
obtain reliable permeability values because the drill mud sealed permeable
passages in the formation and generally resulted in abnormally low values.
All holes in the phase I test area were drilled with air or natural ground
water except corehole (CH) 1, and blastholes (BH) 2 and 5. The two blast-
holes were tested after blasting and yielded very large permeability values.

-7
16
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2d blast
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TABLE 5. - Permeability measurements for phase I tests
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LENGTH RECOVERY, percent

core RQD.
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FIGURE 21. - Comparison of phase | preshot and postleach
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| 1 I | | I
Preshot Postshot
Location Description permeability, | permeability, ¢
darcies darcies ' — | 5
CH los:oesosnsvssnnnses | COTE HOlessoisavsoonnese 2 - o E
MH Lissonnsnnsunswnssas | Monitor wellewsswsnones - 5 ' o @
1 T e T L e .09 27 i T ad
MW Lhesnis momnmamnsasmmme | smwiosdOaoensenssinsosnsss .02 %3 J |
MW Sewssivananannonnssms | essnelOesscosns nuenonoss o2 3 I
W6cn-nnnooo-oo¢-..... ‘o-.ldOnoll.nooc--.n-o- - ‘2
W7--..oo--o Y o0 00 0 t-ol.dO"o'o.ooo-.-oo.. - 01 I~
BHZ........-.---.....- Blasthole.............. - 200
BH - S5ssseampuniugnaneaiss o ouenndOussmeseessss s - 800
RW l..eecececaccansaass [Recovery welleoouoroons - 50 |
TABLE 6. - Permeability measurements for phase II tests
|___.___.___.__1_______I
Preshot Postshot 1 Postshot 2 = _
Location Description permeability, | permeability, | permeability,
darcies darcies darcies
CH3..--0.0.-.- Corehole.....-. <O-02 - - 1 1 1 1 1 |
10131{ L el - 0.0003 - S S Q 2 2 2 3 3
= I = Al - .0002 ) 1#84°"H1d30 240D
I’[H].o-noo--c--- Monitor hole-... - -0004 o
MHZ.....-..... --.-.do-oooooooo - 602 - ;
BH- s sencs wanies | GIAFEHELE v s v - - 0.006 ' T : ' ) '
CH 5¢.¢¢:0000e00s | Core holeesseose - - .020
Holes in the phase II area were all drilled with mud and the permeability -
values were too low for leaching. It is difficult to say whether the low
permeability values are due to insufficient blast induced fracturing, over=- [ o ] -0
burden stresses resealing any fractures created, or drill mud clogging - g
permeability channels. There is little doubt that the drill mud has some B g §
effect in producing low permeability values. aa
|
| : =
L_l_
1 || 1 1 __F'_—'Té é é
= = s > g 2 o ~ @

199'H.L1d3Aa 340D

0
FIGURE 20. - Comparison of phase | preshot and postleach
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FIGURE 23. - Comparison of phase Il preshot and postshot

FIGURE 22. - Comparison of phase Il preshot and postshot
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FIGURE 24, - Percent passing versus core size for phase | drill core.
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100.0



26
Crest
o2
()
2
ol
073
PhaseIl
03 N
LEGEND
O Monitor holes ey
B Recovery wells 100 feet

FIGURE 26. - Recovery well and monitor hole locations.

Seismic Evaluation

Seismic studies were conducted in the phase I test area before and after
blasting. Seismic signals were generated with 1- to 2-pound charges of
dynamite in 2- to 3-foot-deep blastholes. These signals were measured with
particle velocity gages and recorded with a l4~channel FM tape recorder.
Seismic refraction profiles were run with the shot point to the east and
geophones to the west, and then the shot point=-geophone relationship was
reversed. Eight geophones were spaced about 20 feet apart.

Table 7 lists the results of the seismic refraction surveys. The
refraction study showed that a low-velocity layer near the surface extended
3 to 8 feet deep. This low-velocity layer was probably the result of
fractures created by previous mining activity. The preshot seismic velocity
in the conglomerate ore was 15,000 ft/sec and dropped to 5,000 ft/sec after
blasting. The seismic records revealed that the phase I blast did not
produce a fractured zone that reduced the amplitude or changed the frequency
of the transmitted seismic signals.
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TABLE 7. - Results of seismic surveys
Location 1:
Surface VEloclty:eeesransenensnecnisansanenansisaniessisssisEEl/8BCH. 7,500
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