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Site J

General Description

Site J is in the northwestern United States in the northern
Cascade Mountains. The region is characterized by Paleozoic and
Mesczolc age sedimentary and metamorphic rocks which have been
intruded by many small batholiths. Two major peaks in the
region are volcanic cones; the other peaks are composed of
granitic rocks. The mountains are steep and rocky and exhibit
typical alpine topography. Cirque basins and steep U-shaped
valleys are evidence of glaciation in the area. The timberline
is generally at 6500 feet. Elevations in the area range from
4000 feet to B500 feet.

The modifiea oceanic climate of the region is characterized
by cool, dry summers and severe, wet winters. Temperatures
range from a high of 109°F in July to a low of -6° in January.
Average annual precipitation is 75 inches, most of which is in
the Form of snow from October through April. A more detailed
climatclogical description is included in Appendix I.

The tailings at Site J are in a very remote area accessible
only by foot trail or helicopter. The taillings are on the east
slope of a U-shaped, steep-sided valley at an average elevation
of 4280 feet.

Gealogy and Mining History

Site J is underlain by [foclued and locally metamorphosed

Cretaceous age sediments. These sediments consist of argillite,
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arkosic sandstone, graywacke, and conglomerate,. These rocks
have been intruded by a granitic pluton and associated monzonite
porphyry and aplite dikes. Ore rocks occur in fissure velns
filled with quartz and other minerals. The ore minerals found
in the veins are pyrrhotite, sphalerite, chalcopyrite,
drsenopyrite, ano galena.

The first claims at the site were started in 1915 and minea
on . a small scale until 1934, when the mine was leased and devel-
oped. The full-scale gold mining operation from 1936 to 1939
accounts for the bulk of the mine's production. Mill cperations
were suspended in 1939, although exploration continued for a
short time after. 1In 1942 the mining and milling equipment was
removed from the site, and there has been no mining activity at
the site since,.

In 1916 a crude water-powered mill was constructed at the
site to test the ore, In 1929 a mill was erected, and in 1931 a
30-ton Mace matting furnace was installed. The furnace was dis-
mantled in 1933. A 100-ton cyanide processing plant was con-
structea in 1936 and mill production increased. The mill
cperated at capacity until 1939, when it was closed. The total
production from 1936 through 1938 was 72,700 tons.

Mineral Evaluation

The subsurface conaitions of the tailings pond at Site J
were explored on August 15, 1980, by hand augering and sampling
five borings. The depth of borings ranges from 4 to 9 feet.

The locations of the borings are shown on Plate J-1.
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A geologist logged the borings and obtained composite
mineral samples for visual classification and laboratory test-
ing. Composite samples were generally obtained from the entire
depth of each boring. Logs of borings showing the soils/
tailings descriptions and depth of borings are presented on
Flate J-2.

The volume of tailings material at Sike T is dpproximately
27,000 cubic yards (41,000 tons) .

The results of the mineral assays and a discussion of the
potential for remining at Site J dare presented in Volume II.

General Hydrologic Conditions

Site J is situated on the eastern slope of a narrow,
V-shaped, perennpial Strean valley. The high rainfall and snow
cover provide abundant water flow and runoff throughout the
¥year. The only rocks with significant primary Permeability are
the sparse stream bed aeposits at the bottom of the valley. The
remaining rocks in the area are ignegus and metamorphic rocks
which contain ground water only in fractures and other struc-
tural voids; hence their storage capacity is generally guite law.

No water use or development was noted, other than by the
mining operation at the site,

Water Chemistry

Surface and ground-water sample locations are shown on Plate
J1. Samples Jw 1 through 3 were analyzed for major anions and

cations, total dissolved solids and selected trace metals.
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Two samples were taken from the Stream, one up gradient (Jw
1) ana the other down gradient (JW 3) from the tailings site.
Both of these are calcium bicarbonate waters with some sulfate,
They both have extremely low total dissolved solids contents, on
the order of 3p ma/l. The down gradient sample is samewhat more
aclaic than the up gradient sample,

Sample JW 2 was taken at a spring downslope from the tail-
ings pile. This sample has a distinctly different chemical
Character than the stream samples. It is g predominately
Sulfate water with calcium and magnesium as the major cations,
This water most likely originated with a chemical composition
similar to JW1l but was acidified by percolation through sulfide
mineralized Zones, ana/or the acidie tailings material, upslope
from the stream discharge. The dissolving sulfates acidified
the water and released the carbonate as carbon dioxide. The
downstream sample, JwW3, may be more acidic than the upstream
sample, JWl, due to Up gradient inflow from the spring (Jw2).

Engineering

There 1s no embankment at S5ite J. The tailings were
apparently dumped on a cleared portion of the slope adjacent to
the mill and allowea to rup downhill., The tailings cover an
darea of approximately five acres. The quantity of tailings at

Site J was determineag by field measurements.
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S0ill Characteristics

501l characteristics for Site J are presented in Table J-2,
The potential of each soil component of a map unit as a socurce
of topdressing is rated individually. Topdressing suitability
ratings and depths are also given along with a description of
the environmental constraints which may affect the use of a
particular soil for topdressing.

Tailings Characteristics

The tailings dump at Site J is located on a lower mountain-
side slope adjacent to a perennial stream. The tailings were
deposited as a slurry and in some areas were allowed to flow
down into the stream. Gullys are present along the lower slopes
of the tailings. Sediment from these gulleys is flowing into
the stream channel. The tailings are finely stratified, with
localizea areas of surface cementation which could inhibit root,
water, and air penetration. Discolored salt deposits were noted
in several areas on the surface of the tailings. The tailings
exhibit variability in texture and surface infiltration rates.

The results of laboratory analyses of the tailings are
presented in Appendix III (sample numbers T-J-1 and T=J=2). The
tailings exhibit deficient levels of nitrogen, phosphorous, and
potassium and low levels of manganese and boron. The level of
organic matter in the tailings is low. The FH ranges from 4.2

to 5.1 and the electrical conductivity ranges from 1.23 to
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L.ol.  Toxic levels ol iron, zinc, and sulfate are present
within the tailings material.

Revegetatian

A field analysis was conducted to determine the vegetative
character of the tailings and the surrounding area. Major
specles, vegetative provinces, and, perhaps most important, any
vegetation that has naturally become established on the tailings
area were identified.

Species laentification was achieved either visually or by
keying out through published botanical references. Special
attention was given te those species that might be growing on
similar microsites, i.e., sites that are fine textured, infer-
tile, ana light colored. These harday and adaptive plants are
prime candidates for any revegetation efforts within this true
fir environment.

Listed below are the primary vegetative species (1) found
growing on the tailings; (2) found growing on the slopes adja-

cent to the tailings; and (3) adaptive to the site,

Species Growing Species Growing in
on Tailings Surrounding Area Adaptive Species
Silver fir, alder, Western hemlock, Sweet clover, white
grasses, azelea, western red cedar, clover, sedge,
western hemlock Englemann spruce, creeping red fescue

mountain ash,
alder, willow, sedge
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The field evaluation included evaluating rooting depth. The

S5ite J tailings are highly compacted and nearly impenetrable by

roots. Most of the natural vegetation was growing along the

upper ana lower eages of the tailings dump.

Site J is

located in a steep Pacific Northwest canyon.
Access 1s by helicopter or foot only. Visibility is thus
limitea

to those who visit the site.
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Depth in Feet From Ground Surface

10

| very silty

silty fine
sand

fine sand

J2

very silty

1l fine sand

very silty

Y11 fine sand

1.5

-:_ very silty
] fine sand

fine
sandy silt

J5

1 very silty

fine sand

PHASE | » DEVELOPMENT OF METHODS FOR RECLAIMING

ABANDONED TAILINGS PONDS & DAMS
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Frepared for U.S5., Bureau of Mines, Contract No. J0199117
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PROCEDURE
sampling

Five te ten samples of the tailings material from depths of

to 2y feet were taken at each tailings weposit. The number of

et

samples collectea was generally proportional to the size ot the

(i)

deposit, anc sample locations were uistributed randomly over the
area, Sample borings were advanced by both machine and hand
methoas. Generally, each sample was a composite from auger
tlight returns for the total depth of the hele. The composite
sample was air-driea in the tield as much as was practical. The
samples were then placed in one-gallen, plastic-lined metal
cans; the cans were labeled with sample number, aepth, and date
and shipped to our laboratory.

At the laboratory, the samples were split into three parts
using a Jones riffle splitter. Samples containing excessive
molsture were oven dried overnight before splitting. Approx-
imateiy 100 grams were sent to Specomp Services in Boise, Idaho,
for semi-quantitative spectrographic analysis; one pouna was
sent to Western Testing Laboratorles in Sparks, Nevada for guan-

titative gold and silver analysis; and the remainder was stored

in our laboratory.

Mineral Analysis

A semi-guantitative spectrographic analysis was performed on
€ach sample. This method is effective in determining the

presence of many potentially economic minerals. Concurrent with
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Lthie spectrographic analysis, samples were analyzed for gold ana
Silver by atomic absorption. Atomie absorption was chosen
insteau of the fire as8ay methoa because it was a less costly

it

o

NS ©f achieving the level of accdracy necessary for this

investigation. The results of the spectrographic andg atomic

gsorption analyses are presented in tabular form for edch site,

Evaluation Stugiss

General

In aetermining the feasibility of remining tailings, other
tactors besides 4553y values must be considerea. Return on
lnvestment is the most lmportant facter in estimating economic
feasibility. Return on investment is g function of cash tlow,
wnich in turn depenas on the variability of ore grade, the guan-
Lity of ore, mineral recoverability, initial capital inuéstment,
Operating costs, and costs of environmental requirements, These
factors are discussed below.
- The Opportunity for return on investment in small-secale
mining cperations is presently limited to Ehe mining of precious
metals., Although the values ¢f non-precious metals have
increased, the cperating costs involved inp mining and milling
them have increased commensurately. In addition, there have
been few improvements in the methods for extracting these
metals. The prices of precious metals, on the other hand, have
escalatea at a much greater rate than the operating costs

invalved In mining ana milling them. There have alsc been many
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recent 1mprovements in tne metnods Ler extracting precious
metals. For example, the avarlability of plastic plpes and
tanks, which are inexpensive and resistant to corrosion By
chemicals, to replace metal parts has revolutionized recavery
methoas. Another acvance is the use of granulated activated

place the traditional zinc precipitation

u

chercoal filter

]
-

o r

5]

[

brocess for gold apnd silver extraction. Because of such
aavances, small-scale leaching operations can be profitable sven
witn relatively low-grade ore.

.Tne Clean Air Act ot 1967 has haa an effect on the profit-
ability of some mining cperations. This act reguires control of
Sultur gioxice emissions from copper smelters, making large
guantities of sulfuric acid available at low prices. This makes
leaching of low-grade copper deposits economically feasible.
Lead-zinc smelting was adversely affected by the Clean Air Act
because the emission reguirements resulted in increased smelting
costs,

To estimate the total potential value of the tailings
aeposit, the quantity of material must be known. This factor is
particularly important when ceconciling the capital expense of
Starting up & remining operation.

The mineral of a particular metal may occur in aifferent
torms. The type of mineral determines the recovery processes
tnat may be usea. Even though there may be a large amount of &

particular metal in an ore body, it may be chemically and/or
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physically bound in such a way that processing woula be very
Expensive or complex. Copper ores, tor example, occur as
sulfiges and ogxiaes. Sulfiage Copper minerals, such as
Cchalcopvrite, chalcocite, ana bornite, in primary ores are not
amenable to leaching by sulfuric acid. The copper in these Ores

LIPS )

i
e

¢}

t be phystically seéparatea by flotation or gravity metheds.
Oxige ores, such as those centaining malachite, d2urite, and
carysocolla, will leach readily. Leached Copper 1s easily
recovered by chemical replacement using scrap sheet iron in a
relatively simple pnysiecal plant. More recently, ion exchange
methods which are simple and environmentally acceptable have
been developed. -

Ore ceposits eften contain mineral assemblages with metals
which will draw smelter penaltiesaand thereby render a program
economically infeasible. Zinc assoclatea with copper ore is ane
such combination.

The initial capital investment reguired to start a remining
Operation is dependent on many factors. There will be no crush-
ing costs since the ore in tai1lings deposits has adlready been
crushed. However, additional fine grinding may be required to
licerate residual mineral values. Since all mineral extraction
Processes require a certain amount of water, it is important to
aetermine if water is available at the tailings site or if it

must be imported and at what cost. Another factor that may

aftect the economics of a mining venture is whether there are






