









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 8.4-1
Straddle Packer Test Tool
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8.4.2.1 Field Procedure For Packer Testing
Constant head injection tests were performed as follows:

1. The straddle packer test tool was assembled and
connected to an adaptor having threads compatible
with drilling rod at the site;

2. The tool was 1lowered in the borehole by adding
sections of drill rod;

3. After being positioned at the selected test
interval, the pneumatic packers were inflated with
compressed nitrogen to about 200 psi over the
existing fluid pressure;

4. Water 1level 1in the riser pipe (drill rod) was
monitored using an electric probe until static
conditions prevailed;

5. Transducer calibration was checked by comparing
water levels computed from pressure readings with
the static water 1level measured by the electric
probe;

6. Water was injected down the riser pipe until
hydraulic buildup in the test interval and the
injection flow rate stabilized; and

7. Water injection was discontinued, the packers
deflated, and the test tool positioned at the next
test interval.

Injection water was obtained from a 4000 gallon water
truck provided by a construction contractor at the site. For
zones with relatively high injection rates (moderate to high
permeability), flow rates were measured by a totalizing flow
meter installed on the water truck. 1In low permeability zones
with small water takes, the injection flow rate was determined
by measuring the rate at which water level in the riser pipe
(of known cross-sectional area) declined after a period of
injection. This latter measurement was performed using an
electric water level probe.

While lowering the straddle packer tool to the first test
interval, the transducer electrical cable was sheared by a
rock fragment which wedged between the drill rod and the
borehole wall. The tool was raised to ground surface and the
transducer removed. In its place, a gas bubbler pressure line
was installed to measure downhole pressures within the test
interval. The gas bubbler was operated by bleeding compressed
nitrogen through the pressure line until gas bubbled out the
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TABLE 8.4-2
RESULTS OF PACKER TESTS AT MW-1

CONSTANT HEAD PACKER TESTS IN MwW-1

AVERAGE

TEST TOP BOTTOM FLOW INTERVAL HYDRAULIC
NO. INTERVAL INTERVAL RATE BUILDUP TRANS LENGTH COND.
Q SW T B K

(ft BGS) (ft BGS) (gpm) (ft) (gpd/ft) (ft) (cm/s)
1 152.6 212.6 0.293 106.0 4 60.0 3.1E-06
2 212.6 272.6 63 107.5 844 60.0 6.6E-04
K} 272.6 332.6 66 18.5 5137 60.0 4.0E~-03
4 332.6 392.6 3.85 105.5 53 60.0 4.1E-05
5 386.9 603.0 0.601 156.7 6 216.1 1.2E-06
TOTAL BOREHOLE: 6043 450.4 6.3E-04
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Figure 8.4-2
Hydrograph for the Water Well Pump Test
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Figure 8.4-3
Semilog Time-Drawdown Plot

For the Water Well Pump Test
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time). A straight 1line is then fit to the data, usually
giving preference to data points with lower (t/t') values.
Transmissivity is computed using the same equation given above
for analysis of pumping data. The semilog Theis Recovery Plot
for recovery data is shown in Figure 8.4-4. The straight line
fit to the data gives a transmissivity equal to 11,100 gpd/ft.
This value 1is similar to the transmissivity determined from
the pumping period data.

If transmissivity is taken as 11,000 gpd/ft and the zone
contributing to water production is assumed to be 100 feet
thick, the average hydraulic conductivity of permeable
materials penetrated by the water well is computed to be 5 X
10-3 cm/s. This conductivity is similar to the highest value
measured by the monitor well tests (2 X 10'3) and also the
highest conductivity measured by packer tests conducted in
well MW-1 (4 X 1073y,

The Quartz Mountain water well is drilled into basalt in
an area mapped as having multiple fault zones. The relatively
high conductivity measured at this location suggests that in
the vicinity of Crone Hill, faulted/fractured basalt may have
relatively high permeability.

8.4.4 Drilling Discharge Observations

8.4.4.1 Measurements During Monitor Well Drilling

The field engineer/geologist, in consultation with the
driller, estimated the approximate depth of all significant
water bearing zones encountered during drilling. Such
permeable zones were generally identified by a visual increase
in the water discharge rate as the bit advanced. Geologic
logs in Appendix 8.A show the locations of significant water
producing zones in each monitor well.

During the drilling of monitor wells, about 4 gpm ("make-
up" water) was added to the air stream to improve circulation
return. At the end of each drill rod (twenty foot
increments), the driller discontinued adding make-up water and
the hole was blown with air only (i.e., air-lifted) for
several minutes to determine the actual discharge being
produced from water bearing =zones. The resulting flow was
either estimated (if less than 0.5 gpm) or directly measured
using a 5 gallon bucket and stopwatch. Direct measurement was
performed by diverting all flow down a narrow channel and
through a "spillway" constructed from 6 inch PVC pipe. By
this procedure, a cumulative discharge profile was produced
for each borehole.
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Figure 8.4-4
Theis Recovery Plot
For the Water Well Pump Test
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8.4.4.2 Observations during Exploration Well Drilling

Mineral exploration holes at Quartz Mountain have been
drilled using double-tube reverse circulation (RC) air rotary.
This drilling method continuously air-lifts formation water
from the hole and can provide drilling discharge information
similar to that described in the previous section. During the

drilling of exploration boreholes, Quartz Mountain site
personnel noted visual changes in the discharge rate as the
bit advanced. These changes were generally described as
follows:

Minor: change in flow rate between 2 to 5 gpm

Moderate: change is flow rate between 5 to 20 gpm

Major: change in flow rate greater than 20 gpm

When a discharge increase was observed, the approximate
depth of the bit was recorded. It should be noted that as the
cumulative flow rate from the borehole increased (with
increasing depth), it generally became more difficult to
identify minor and/or moderate producing zones. Although
these descriptions are qualitative in nature, the large number
of observations provide a useful database for assessing the
statistical occurrence of water producing zones.

8.4.4.3 Analysis and Interpretation

Discharge profiles for the 16 monitor wells drilled
during the baseline investigation are provide in Appendix 8.A.
The profiles have a tendency to show sharp increases in flow
rate over narrow borehole intervals, rather than continuous
systematic increases in flow with depth. In many holes, the
site engineer/geologist indicated that significant flow
increases occurred within zones only a few feet thick. These
were generally interpreted to be fracture zones, identified by
vibrations in the drill pipe as the bit advanced through the
zone, The above measurements and observations suggest that
groundwater flow at the site 1is strongly controlled by
discrete fault and/or fracture zones, with less fractured rock
contributing 1little to the overall transmissivity of the
bedrock aquifer.

Discharge observations during the drilling of Crone Hill
exploration holes are provided in Appendix 8.C. In this
appendix, discharge information has been combined with rock
type and alteration data obtained from a computerized database
developed by Quartz Mountain Gold. A summary of the discharge
observations is given in Table 8.4-3a. The table shows that
51 of the 104 discharge observations took place while drilling
in basalt, and that only 7 observations were associated with
rhyolite. This is consistent with the results of monitor well
tests which indicated that basalt tends to be more permeable
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than rhyolite. For observations in basalt (Table 8.4-3b), the
majority of discharge increases took place in vesicular and
undifferentiated rock zones.

8.4.5 Interpretation of Hydraulic Testing Results

Based on results of the hydraulic testing program, the

following general conclusions are reached:

o

Groundwater flow across the site is controlled by the
presence of rock discontinuities. These generally
consist of fault and/or fracture 2zones. Less fractured
rock between the discontinuities has significantly lower
hydraulic conductivity.

Rhyolitic intrusive bodies tend to have relatively low
permeability. This may not be true where major
structures cut through the rhyolite bodies.

There 1is a correlation between high permeability in
stream valleys and low permeability along topographic
highs. This 1is explained in part by the presence of
faults and associated fracture 2zones along the base of
many valleys and because resistent rhyolite is commonly
responsible for high topographic relief.

The following conclusions apply to the Crone Hill area:

o

The most permeable rocks consist of basalt in areas with
increased faulting and fracturing. This includes the
northwest and southeast flanks of Crone Hill along a
mapped structural zone trending N60W. High permeability
within this =zone 1is evidenced by the relatively high
hydraulic conductivities measured in MW-1 and in the
Quartz Mountain water well.

High permeability is expected in basalt along the axis of
the unnamed ephemeral drainage east and north of Crone
Hill. A major fault (Retort Fault) is mapped along this
valley which may be responsible for the relatively high
hydraulic conductivity measured in MW-10.

Rhyolitic intrusive rocks below the central portion of
Crone Hill are expected to have relatively 1low
permeability.
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TABLE 8.5-1

WATER LEVEL DATA FROM ONSITE MONITOR WELLS

JAN-88 MAR-29-88 MAY-31-88
MONITOR COORDINATES MEASURING AVERAGE
WELL POINT WATER WATER WATER WATER WATER WATER WATER
NO. NORTHING EASTING ELEV.(a) DEPTH ELEV. DEPTH ELEV. DEPTH ELEV. ELEV.

(ft) (ft) (ft.MsL) (ft.BMP) (ft.MSL) (ft.BMP) (ft.MSL) (ft.BMP) (ft.MSL) (ft.MSL)
MW-1 240193 1917087 5522.0 152.6 5369 150.1 5372 5371
MW-2 266113 1922847 5665 .1 350.3 5315 5315
MW-3 2462069 1928120 5522.6 71.5 5451 (a) 120.0 5403 119.6 5403 5403
MW-5 239055 1929531 5462.0 21.8 5440 70.2 5392 (a) 19.9 5442 5441
MW-6 239474 1926991 5659.6 279.7 5380 280.0 5380 280.3 5379 5380
MW-7 237993 1917533 5377.8 339.7 5038 5038
MW-9 2461600 1915912 5839.6 344.9 5495 325.6 5514 293.7 5546 5518
MwW-10 240740 1919690 5479.3 50.5 5429 50.4 5429 50.1 5429 5429
Mi-11 241273 1921496 5773.5 202.9 5571 206.8 5567 203.0 5571 5569
MW-12 245653 1919307 5687.0 317.5 5370 317.8 5369 308.0 5379 5373
MW-13 266369 1927431 5812.3 314.8 5498 5498
MW-14 243772 1931535 5964 .9 241.0 5724 261.7 5723 242.0 5723 5723
MW-15 239626 1935192 6121.0 304.3 5817 337.5 5784 (a) 304.6 5816 5817
MW-16 239667 1939876 5740.7 -12 5753 5753
MW-17 231207 1932848 5399.2 1.1 5398 5398
MW-18 232413 1925244 5306.1 150.0 5156 150.0 5156 149.6 5157 5156
MSL = mean sea level

BMP = below measuring point

(a) Measurement questionable. Not used to compute average water level.




Figure 8.5-1, indicate that both Quartz Butte and the
topographic high immediately northwest of the butte are
recharge areas. Other 1local recharge areas include the
topographic high northwest of Crone Hill and the surface water
divide between Angel and Drews Creeks.

On a 1local scale, discharge areas include an isolated
area near Angel Camp and along at least some portions of Drews
Creek. At these locations, artesian groundwater conditions
have been identified in monitor wells and/or by the presence
of springs. In the artesian areas, water level contours are
at or above ground surface. In other stream valleys,
groundwater elevations are not high enough to intersect the
ground surface, and thus groundwater discharge is not expected
to occur. However, the groundwater contours indicate that
flow tends to converge along these stream valleys and then
migrates in the downslope direction of the valleys.

The McLoughlin Lineament, parallel to Quartz Creek,
appears to have a significant impact on regional groundwater
flow. As this feature is approached from the northeast, water
level contours steepen so that the depth to water increases
significantly near the lineament. This occurrence is
anomalous to other parts of the site where the depth to water
is generally observed to decrease below stream valleys.
Although water level measurements are not available southwest
of the McLoughlin Lineament, it is expected that this feature

is characterized by convergent groundwater flow. However,
water 1levels below Quartz Creek are too low to provide a
condition for groundwater discharge. A plausible hypothesis

is that the 1lineament represents a 2zone of increased
fracturing (and possibly faulting) which results in higher

rock permeability. In this case, groundwater flow would
converge on the MclLoughlin Lineament and then migrate
laterally and/or vertically downward along the feature. The

direction in which groundwater flow 1is directed and its
ultimate discharge area is unknown at this time.

8.5.2.2 Structural Control of Groundwater Flow

The structural features shown on Figure 8.2-1 are
interpreted to behave as relatively high permeability zones

within the bedrock aquifer. As a consequence, dgroundwater
tends to converge towards these features and is then conveyed
laterally along the features. As discussed in the previous

section, the McLoughlin Lineament may represent a large-scale
structural feature which has a significant impact on regional
groundwater flow. The other structural features, such as the
Retort and Angel Creek faults, provide a similar mechanism for
convergent groundwater flow, but on a more local scale.
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the regional flow system. This conclusion 1is supported by
wells Mw-1, Mw-7, Mw-10, and Mw-18, all of which have water
levels at least 50 feet below ground surface. Clearly, the
groundwater levels at these locations are too deep to support
wetland conditions. Rather, these 1locally wet areas are
likely caused by the relatively flat slope of the valleys
which inhibits surface water drainage and may result in
perched groundwater within soil materials overlying bedrock.

Flow at Quartz Mountain Spring does not appear to be
attributed to groundwater discharge from the regional bedrock
aquifer. The conclusion 1is supported by water level surface
in Figure 8.5-1 which is on the order of 200 feet below the
elevation of the spring. Thus, flow from the spring is
issuing at a much higher elevation than the regional water
table. Quartz Mountain Spring is likely the result of a local
perched water system which is unrelated to regional flow in
the bedrock aquifer.

8.5.2.4 Groundwater Flux Rates

Within the project area, the most significant groundwater
flow is expected to occur within Angel Creek valley and below
the ephemeral drainage between Crone Hill and Quartz Butte
(referred to here as the Ewauna Drainage). Increased
groundwater flow along these drainages 1is suggest by the
following:

o A tendency for higher hydraulic conductivities measured
in monitor wells within these valleys.

o The presence of mapped faults (and associated fracturing)

along the wvalleys. These include the Retort Fault
between Crone Hill and Quartz Butte, and the Angel Creek
Fault.

Groundwater flow rates within these valleys have been
estimated using the following form of Darcy's law:

Q= KWBIi1 (eq. 8.5-1)
where:

Q = groundwater flow rate across the mouth of the valley

K = hydraulic conductivity

i = hydraulic gradient

W = width of the mouth of the valley

B = effective thickness of groundwater flow

The results of Darcy's law calculations are shown in
Table 8.5-2a. Hydraulic conductivity values used in these
calculations were based on the geometric mean of permeability
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test results for monitor wells within the drainage valley of
interest (Tables 8.4-1 and 8.4-2). The geometric mean of
point measurements (i.e., single borehole test results) is
generally considered the best method for arriving at a single
hydraulic conductivity value that best characterizes the rock
mass. As shown in Table 8.5-2a, the predicted groundwater
flow rates in the Ewauna and Angel Creek valleys is 230 and
550 gallons per minute (gpm), respectively.

Another method for predicting the groundwater flow rate
is to compute the rate of percolation (infiltration of
precipitation and snow melt) within the total recharge area
associated with the drainage valley of interest. This
computation is based on the following equation:

Q= PA (eq. 8.5-2)
where:

Q = groundwater flow rate below drainage

P = recharge percolation rate

A = area of recharge associated with drainage
Results of the percolation calculations are summarized 1in
Table 8.5-2b. In these calculations it was assumed that the
average rate of percolation was approximately equal to 10
percent of the mean annual precipitation at the site. This

"rule-of-thumb" 1is commonly applied to semi-arid regions.
Considering that the mean annual precipitation ranges from 25
to 30 inches per year, this assumption predicts a percolation
rate of about 0.25 ft/yr. The total groundwater recharge area
for the valley of interest was assumed to be equal to the
surface water drainage area associated with the valley. This
assumption 1is reasonable because groundwater flow is
topographically controlled so that groundwater recharge
divides tend to be coincident with surface water divides. As
shown in Table 8.5-2b, the predicted groundwater flow rates in
the Ewauna and Angel Creek valleys are 180 and 500 gpm,
respectively. These values compare favorably with the
groundwater flow rates determined from Darcy's law.

Each of the approaches used above to compute groundwater
flow rate is subject to considerable uncertainty. However,
the relatively good agreement between these two independent
methods 1lends credibility to the results. Based on this
evaluation, it 1is concluded that the groundwater flow rate
below the Ewauna valley is on the order or 200 gpm and the
flow rate below the Angel Creek valley is about 500 gpm.
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Table 8.6-1
Discharges Measured at Quartz Mountain Spring

METER UPPER LOWER TOTAL

DATE TIME READING GPHI FLOW RATE GPM CISTERN GPM CISTERN GPM [} 4]
(24 HR) (SEC/106) (SEC/5.7G) (SEC/5.7G)

10/23/87 1638 4050 - 24 25.0 - - 142 2.4 -
10/24/87 0916 29160 25.9 24 25.0 - - - - -
10/24/87 1612 39660 25.2 24 25.90 - - - - -
10/25/87 1004 68775 27.3 23 26.1 - - - - -
10/26/87 0752 102490 25.8 23 26.1 29 11.7 - - -
10/26/87 1705 116420 28.3 24 25.0 60 5.7 70 4.9 10.6 1/
10/27/87 1116 144430 25.7 24 25.0 60 5.7 75 10.3
10/28/87 1508 187345 25.6 22 27.3 49 7.0 115 3. 10.0
10/29/87 1551 225570 25.8 23 26.1 50 6.8 95 10.4
11/02/87 16356 378270 26.3 24 25.0 39 8.8 235 1.5 10.3
11/03/87 11027 406400 26.3 22 27.3 - - - -
11/03/87 1138 407280 14.1 56 10.7 57 75 4. 10.5 2/
11/05/87 1420 439100 10.5 60 10.0 72 55 S. 10.0
11/06/87 1245 453200 10.5 - - 72 70 4. 9.6
11/09/87 1445 499870 10.5 58 10.3 72 4. 64 10.0
11/18/87 1450 637425 10.6 58 10.3 76 4.5 80 8.8
11/18/87 1638 638580 10.7 58 10.3 i - - -
11/19/87 1430 652590 10.7 56 10.7 (] .7 86 9.7
1i/20/e7 1430 667980 10.7 $6 10.7 57 85 .0 10.0
11/21/87 0734 678910 10.7 57 10.5 108 82 .2 7.5 3/
11/22/87 1725 700170 10.5 - - - - - -
11/23/87 1441 714390 11.1 55 10.9 57 6. 8% 4.0 10.0
11/24/87 1628 731020 10.7 57 10.5 60 80 4.3 10.0
11/30/87 1425 822790 10.8 55 10.9 " - -
12/01/87 1620 839600 10.8 55 10.9 55 .2 81 4. 10.4
12/02/87 1355 853930 1.1 ¥ 11.5 57 80 .3 10.3
12/03/87 1151 868320 10.9 55 10.9 59 82 .2 12,90
12/07/87 1628 934475 10.6 56 10.7 55 80 .3 10.5
12/09/87 1414 964700 11.0 55 10.9 57 82 10.2
12/10/87 1612 982100 11.2 53 11.3 57 80 10.3
12/11/87 11137 995000 11.1 54 11.1 57 83 10.1
12/14/87 1122 1042565 11.0 54 11.1 S9 81 .2 10.0
12/15/87 1642 1061970 11.0 57 10.5 57 82 4. 10.2
12/17/87 1127 1090200 11.0 5SS 10.9 59 82 4.2 10.0
12/18/87 1536 1108810 11.0 54 11.1 59 5.8 82 4.2 10.0
12/21/87 1636 1157300 11.1 53 11.3 58 .9 a7 3.9 9.8
cPMl = Gallons Per Minute based on differences in meter readings
GPH2 = Gallons Per Minute based on meter dial
GPH: s Callons Per Minute based on measurement of upper cistern overflcw

GPM = Gallons Per Minute based on measurement of lower

cistern overflow

TOTAL GPM =Gallons Per Minute based on sum of overflow frozm both cisterns

1/ Valve adjustzent to balance flow to systenm
2/ Meter box releveled. valve adjustment to balance flow to system and to create

slight backpressure on meter to reduce water meter cavitation and erroneous readings

3/ Demand on upper cistern in system during measurement




TABLE 8.7-1

INSTALLATION DEPTHS FOR GROUNDWATER SAMPLERS

APPROXIMATE LENGTH OF
DEPTH TO DEPTH TO TOP SAMPLE

MONITOR WATERL OF SAMPLER CHAMBER NOTES

MW-1 1523 210 10

MW=-2 2832 350 10

MwW-3 69 70 50

MW-5 19 120 50

MW-6 277 330 10

MW-7 377 400 10

MwW-9 342 400 10

MW-10 48 100 10

MW-11 200 290 10

MwW-12 315 350 10

MW-13 3162 - - Not installed
due to casing
obstruction.

MW-14 242 300 10

MW-15 302 350 10

MW-16 (-) 15 N/A N/A Artesian; no
sampler
required.

MW-17 (=) 1 50 10

MW-18 147 200 10

lyanuary 28-29, 1988

2December 1987

3February 1988
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A. 1—-1/4" SCH. 80 PVC PIPE

10" SECTIONS WITH MACHINED
ENDS.

B. TOP OF SAMPLER MACHINED
PVC PIPE.

C. BOTTOM OF SAMPLER MACHINED
PVC WITH 3/4" NYLON BALL.

D. SOLID PVC PIN.

E. 2'X 1-1/4" SCH 80 PVC PIPE
SCREENED WITH 0.010 SLOTS PLUGGED
AT BOTTOM.

F. 3/8" SCH. 80 PVC PIPE, 107
SECTIONS, WATER DISCHARGE LINE

EACH SECTION THREADED AND
COULPED TOGETHER

G. 3/8" PVC SCH. 80 PIPE TO
SURFACE (10" THREADED SECTIONS
COUPLED TOGETHER.)

H. 1/47 SWAGELOK NYLON FITTING

FOR AIR INLET LINE. @

l. 1/4" 0.D. PLACTIC TUBING RATED
AT 250 PSI FOR AIR INLET.

(PROJECT No.

11808

DATE
3/88

REVISION
0

7=

STEFFEN ROBERTSON & KIRSTEN
Consulting Engineers

FIGURE 8.7-1

GROUNDWATER
SAMPLER DESIGN

—

\S




Bleed: The nylon tubing is vented at the ground surface,
which depressurizes the chamber and allows water in the
well to flow through the ball valve into the chamber.
The efficiency of some samplers is enhanced by a check
valve installed at the bottom of the discharge pipe,
which prevents backflow of water into the chamber during
the bleed cycle.

Each sampler was completed with a surface cap at the top
of the two inch PVC well casing. The cap contains permanent
access ports for the nylon pressure line, discharge pipe, and
in some cases, an independent access tube for an electric
water level probe.

8.7.2 Sampling Protocol

Using the positive displacement samplers, a minimum of 3
casing volumes of water were removed from each well prior to
sampling. Evacuation of the casing volumes was aided by use
of timing devices which automatically regulated both the
pressurization and bleed cycles.

Sampling was accomplished by filling one unused, five-
gallon plastic container at each monitor well. After
measuring the water temperature, pH, and conductivity at the
well site, the sample was then processed as quickly as
possible at the site office. Sample processing included
filtering approximately one 1liter of water for dissolved
metals analysis and filling pre-treated bottles provided by
the laboratory. All bottles were kept on ice in coolers until
delivery to the laboratory. Klamath Falls Environmental
Laboratory was utilized for chemical analysis. All coolers
and suites of samples were accompanied by appropriate chain-
of-custody documentation.

In processing samples from well MW-9, it has been noted
that the water is clouded with suspended clay solids. This
well produced very 1little water during drilling and
development. Thus, drill cuttings may not have been
efficiently removed from the borehole. Another potential
source for the suspended clay particles is the bentonite
pellet and/or slurry seal. The presence of suspended clay
solids in MW-9 water has led to erroneous laboratory results
for total dissolved solids (TDS) and radionuclide parameters.

Quality control procedures for the sampling program
included the processing of two duplicate samples to evaluate
the quality of work performed by the analytical laboratory and
one field Dblank to verify the 1lack of any induced
contamination resulting from field procedures.
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TABLE 8.7-2

LIST OF ANALYTICAL PARAMETERS

General

temperature

conductivity

pH

TDS

Major Cations Major Anions

sodium carbonate

potassium bicarbonate

calcium sulfate

magnesium chloride
nitrate
nitrate

Metals and Trace Constituents

fluoride chromium zinc

total organic carbon iron total cyanide

phenols lead

boron manganese

arsenic mercury

barium selenium

cadmium silver

copper antimony

Radionuclides

gross alpha emitters
gross beta emitters
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specifies the concentration 1levels above which certain
elements in natural waters pose a health threat. Secondary
standards are based on taste and aesthetics.

Water quality data were checked against these standards
to determine the usefulness of groundwater for drinking

purposes. Numerous samples exceeded EPA standards for
arsenic, iron, and manganese. Some samples also exceeded the
standards in mercury, silver, and zinc. As a result,

groundwater within the study area is not considered to be a
potential source of drinking water without treatment.
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8.9 PUBLIC AND AGENCY CONTACTS

John Almy
Hydrologist

U.S. Forest Service
Supervisor's Office
Lakeview, Oregon

Ken Rodgers
Project Coordinator
U.S. Forest Service
Bly Ranger District
Bly, Oregon

Dick Nimrod
Tom Paul

Oregon Department of Water Resources

Albany, Oregon
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8.11 LIST OF PRINCIPAL PREPARERS

8.11.1 Fred Marinelli

Fred Marinelli is a senior hydrogeologist at ABC with
over 10 years experience in geotechnical consulting. His
technical expertise includes analysis of aquifer tests,
groundwater numerical modeling, field installation/testing,
and geologic mapping. He has considerable experience in mine
dewatering, groundwater resource development, and site
characterization projects associated with mining and hazardous
waste. Mr. Marinelli received a B.A:. in geology from The
University of Colorado in 1975, and an M.S. 1in Hydrology-
Groundwater from The University of Arizona in 1981.

8.11.2 Joel Sieqgel

Joel Siegel is a senior hydrogeologist at SRK with over 7
years experience in hydrological consulting. He has
considerable expertise in aquifer testing and the modeling of
groundwater systems. His background includes performance of
virtually all types of aquifer tests, and interpretation of
groundwater data for mining, industrial, and hazardous waste
site permitting. Mr. Siegel received a B.E. in civil
engineering from the Cooper Union for the Advancement of Art
and Science in 1978, and an M.S. in Hydrology from New Mexico
Institute of Mining and Technology in 1980.
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APPENDIX 8.A

MONITOR WELL DRILLING, COMPLETION,
AND DISCHARGE DATA



T e T R R REEEEEEEEE——S

CLIENT GALATIC RESQURCES (NG [BOREHOLE No]
STEFFEN ROBERTSON & KIRSTEN |ProJEcT _QUARTZ MOUNTAIN MW-1
SHEET
- PROJECT No. 11806 2 OF 2
Consulting  Englneers DATE DRILLED __12/22/87 NSPECYOR
DRILLER _ROGER CHANCELLOR .G
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
DEPTH DISCHARGE
(FEET) DESCRIPTION PN
hozo)
{440y SOFT CLAY. HIGHLY ALTERED 7RHYOLITE?
—450 ‘ 7
500 GREY, HARD, ANGULAR, MINERALIZED RHYOLITE |
52
(520) 70
°%% liss0) ( ]
580) ..
LAYERED BLUE CLAY AND ALTERED BLUE/GREY ?RHYOLITE?
[ 602) _
800 ( 80

BOTTOM OF BORING AT 802’

NOTES:
1. BORING WAS DRILLED WITH AIR ROTARY METHOD
AND 8° & HAMMER BIT.

— 2. WATER CIRCULATED FROM § FT. TO 802 FT.TO -
ENHANCE REMOVAL OF CUTTINGS.

3. WATER FIRST ENCOUNTERED AT 222 FT.
4. SEE MW-1 FOR COMPLETION DETAILS.
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CLIENT GALATIC RESQURCES ING|®ORE Ot Nojg
STEFFEN ROBERTSON & KIRSTEN |rProJeECT __QUARTZ MOUNTAIN :::ei
PROJECT No. 11808 2 OF 2
ting Englneers
Consulting Eng DATE DRILLED __11/4/87 INSPECTOR
DRILLER _ROGER CHANCELLOR 0.0
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
DEPTH DISCHARGE
(FEET) DESCRIPTION (GPM)
| 225 HARD, DARK GREY, ANGULAR BASALT, SOME QUARTZITE i
‘ (248)
250 —
(258) SOFT ALTERED BASALT WITH CLAY MATRIX
275 .
300 . -
; HARD, DARK GREY, ANGULAR BASALT, SOME QUARTZITE
AND CLAY
325 .
360 ~
385)
375 280 4
| 4.5
RED INTERFLOW, ALTERED BASALT, CLAY MATRIX
BECOMES HARDER WITH DEPTH (400)
400 [(a00) _ -
. (423)
BOTTOM OF BORING AT 423" .5
(SEE NOTES ON SHEET 1)




14.2.4 Noise Requlations of the State of Oregon

Division 35 of Chapter 340, Oregon Administrative Rules

(amended April 1983), contain the noise control regulations
for that state. Three portions of section 340-350035 are of
particular importance to the Quartz Mountain project. Secticen

B. concerns hew sources located on previously unused sites.
Subsection (i) states: "No person owning or controlling a new
industrial or commercial noise source located on a previously
vnused industrial or commarcial site shall cause or permit the
operation of that noise source if the noise levels generated
or indirectly caused by that noise source increases the
ambient statistical noise levels Ljg or Lgg, by more than 10
dBA in any one hour, or exceed the levels specifiied in Table 8
(Appendix 14.A), as measured at an appropriate measurement
point, as =specified 1in subsecticon (3) (k) oL this rule.
Section (3) (b) defines the measuring polint as peing that point
on the noise sensitive property which is farther from the
noise source "(A) 25 feet (7.6 meters) toward tha noise source
from that point on the noise sensitive building nearest the
noise source, or (B) that wvoint on the noise sensitive
property line nearest the noise source."

The Oregon Noise Control Regulations for Industry and
Commerce, 1n secticn 340~32-0335 (1) (B)(ii}) state: "The ambient
statistical noise 1level of a new industrial or comnmercial
noise source on a previously unused industrial or commercial
site shall include all noises generated or indirectly caused
by or attributable to that source, including all of its
related activities." Subsection (1) (d), in discussing impulse
sounds states: "Notwithstanding the noise rules in Tables 7
through 9 (Appendix 14-A), no person owning or controlling an
industrial or commercial noise source shall cause or permit
the operation of that noise source if an impulsive sound is
emitted in air by that source which exceeds the sound pressure
levels specified below, as measured at an appropriate
measurenent point" (as specified akove). cr blasting, the
maximum impulse sound 1is defined as ¢3 dBC, slow response,
between the hours of 7 am and 10 pm and 93 dBC, slow response,
between the hours of 10 pm and 7 am. All other impulse sounds
are restricted to 100 dB, peak response, between the hours of
7 am and 10 pm and 80 dB, peak response, between the hours of
10 pm and 7 am.

The Oregon noise <control regulations also include
reguirements pertaining to octave bands and audible diccrete
tones. These regulations are primarily directed toward higher
Zregquency noises such as sawnills, etzc.

The Oregon DEQ's Sound Illeasurement FProcedures Manual
(NPCS-1) (n.d.) served as the primary guide for the baseline
monitoring program conducted for the Quartz lMountain project.
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The octave band measurements for the downtown Lakeview
location indicated no significant noise sources 1n the
frequencies measured.

Wind speeds, temperature, humidity and cloud cover were
either spot measurements made on site or estimates made by the
observer at the time that the sample was taken.

14.3.3 Data Analvysis

Frequencies of observations of sounds above the 1, 10, 50
and 90 percentiles were calculated for each site for each
observation period. While not required by the Oregon DEQ, for
case of comparison of these mneasurements to those measured
elsewhere, Leq was also calculated using equation (4) above.

Lans the average day/night sound level (with a 10 dB
penalty added to nighttime sounds) is often used to determine
the impact of nighttime noise levels. The Oregon DEQ does not
require the Lg,, and since the background noise levels at
Quartz Mcuntain were not the result of industrial or other
man-related activities, this statistic was not calculated.

Table 14.3~1 provides information on the results of the
statistical analyses.

Table 14.3-2 provides information on the measurements of
octave band sounds at two locations.
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forested areas were then classified as having high screening
ability.

13.4.2.4 Vegetation Regeneration Potential

Based on existing soils and vegetation properties, there
are no areas on site that have low vegetation regeneration

potential if proper techniques are used. Lands that can
revegetate rapidly, reducing the length of time for visual
contrasts, will have a higher VAC. Thus, areas were

classified as either high (3) or medium (2) vegetation
regeneration potential.

13.4.2.5 Soil Color Contrast

The color of exposed soil plays a large factor in how
visible a disturbance may be. The darker the soil, the less
it will potentially contrast with existing landcover. Lighter
colored soils will be more noticeable when exposed and will
have a lower VAC. Scil color for the Quartz Mountain site was
mapped and classified into high VAC (3), medium VAC (2), and
low VAC (1). The majority of the soils on the site are
Reddish Brown to Brown and of medium VAC. There are several
areas with whitish soils (low VAC) and areas with very dark,
Black or Peddish soils that have high VAC. These dark areas
are found primarily in the low-lying, wet areas.

13.4.2.6 Erosion Potential

Areas that have high erosion potential are difficult to
stabilize and disturbances to these areas may remain visible
for a long period of time. Erosion potential is directly
related to slope and soil type. On the Quartz Mountain site,
areas over 30 percent in slope were classified as having
medium potential for erosion (VAC 2), and all other areas were
classified as low erosion potential (VAC 3). There are no
areas on site that were classified as having high erosion
potential.

13.4.3 Composite VQO/VAC Map

The Visual Quality Objectives for the Quartz Mountain
project site reflect the sensitivity and scenic value of the
landscape. The Visual Absorption Capability is an indication
of the amount of change a landscape can tolerate without
substantial deterioration. When these two maps are overlaid
together, the result is a composite map that both identifies
management goals and gives an indication of how easy or
difficult it might be <to meet those goals. The Quartz
Mountain site has six different composite categories that
reflect these management goals (VQO's) and the relative
ability to meet those goals (VAC's). These six categories
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GUIDE FOR TEXTURAL CLASSIFICATION IN SOIL FAMILIES



Lakeview water system under one of the following options
proposed by the town.

The district may contract with the town for construction
of distribution lines and water supply. District users would
become part of the town's water system for billing and
maintenance services.

Possibly the district may contract with others to
construct distribution lines. The town would provide billing
and maintenance services.

Lastly, the district may take full responsibility for
construction, billing, and maintenance activities. The teown
would provide bulk water only to the district.

Operating and maintenance expenses in the district would
be funded by a combination of tap fees and monthly usage
charges. Presently the town provides water to some residents
outside of town boundaries. It has not been decided whether
these people would be included in the new district (Gray,
pers. comm., 16 December 1987).

11.4.4.2.9 Lakeview Fiscal Analysis

General Fund Revenues (GFRs)

Tables 11.4-23, 11.4-24, and 11.4-25 present Lakeview
general fund revenues by major category and major category as
a percent of total for fiscal years 1985-86 through 1987-88 as
well as the three year average, in nominal dollars, constant
1987 dollars, and GFRs per capita, respectively.

In nominal dollars (unadjusted for inflation), total
revenues available to the general fund have increased from
$616,000 in 1984-85 to a budgeted $855,000 in the current
fiscal year. This represents an increase of nearly 39 percent
during the four year period. When adjusted for inflation,
revenues have increased by 27 percent, from $674,000 in 1984-
85 to $855,000 currently budgeted.

Current and previous year local property tax has
accounted for an average of 54 percent of total revenues since

1984-85. The second largest revenue source has been
carryovers from previous budgets, averaging 18 percent of
total revenues. Nonlocal revenues from state and federal

sources have averaged less than 5 percent of total revenues.
The heavy reliance on property tax revenues reflects the
state's constitutional mandate for decentralized, 1locally
controlled revenue sources. Per capita GFRs have averages
$279 over the three year period.
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13.4 VISUAL RESOURCES RESULTS AND DISCUSSION

13.4.1 Visual Quality Objectives

Visual Quality Objectives that were mapped by the Fremont
National Forest were used in this study but were refined
slightly to reflect a more detailed scale of mapping. Areas
that were mapped "forest-wide" by the Forest Service were
further analyzed at 1" = 1000' and modified to better reflect
actual topographic features such as ridgelines and drainages.
As a result of this mapping, approximately 41 percent of the
site 1is classified as Modification, 26 percent as Partial
Retention, and 33 percent as Retention (see Figure 13.3-3).

13.4.2 Visual Absorption Capability

Visual Absorption Capability =zones were re-mapped based
on current, detailed studies of the slope, soils, and

vegetation of the project site. The result of this mapping,
discussed below, 1is quite different from the forest-wide
mapping that was done in the early 1980's. The differences

are a result of the scale of the two mapping efforts, and the
additional factors that were mapped at the project scale.

Some general principles that relate to Visual Absorption
Capability are discussed here because they often do not end up
on the 'factor' maps but must be considered when siting
project elements relative to Visual Absorption Capability.
Ridgetops, for example, are 1likely to have low VAC because
they are often under constant scrutiny as focal elements in
the landscape. The same can be said for landscape edges.
While these edges often have high VAC due to their diversity
in vegetation, they have 1low VAC because they are often
viewed, along with ridgetops, as focal elements in the
landscape. Thus, the edge between the meadow in Quartz Valley
and the forested buttes, and the tops of the buttes, likely
have a relatively low VAC. Additionally, in general, as the
size of an activity increases, the VAC's decrease and as the
duration of the visual impact increases, the VAC decreases.

The combined factors used to produce the VAC map indicate
that there are no areas of low VAC on the Quartz Mountain site
(Figure 13.3-4). The cumulative VAC scores range potentially
from four to twenty-one. Scores from four to nine were
considered low VAC, medium VAC ranged from ten to seventeen,
and eighteen to twenty-one were considered high VAC. The
entire site consists of medium (42 percent)and high (58
percent) VAC due mainly to the relatively flat slopes and high
screening and revegetation potential. However, ridgetops,
edges, and the meadow area should be treated with care because
they are areas of potentially low VAC.
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TABLE 3.D-1

TAXONOMY OF MODAL SOILS (ESTIMATED)!

Mapping
Unit No. Classification

3,4,4A,6 no classification estimated; misc. mapping units

16% Cumulic Cryaquolls

18%* fine-loamy over clayey, mixed, Aquic Cryoboralfs
30A fine, mixed, frigid Typic Argixerolls

31A clayey-skeletal, mixed, frigid Typic Argixerolls
342 loamy-skeletal, mixed, frigid Typic Argixerolls
34B loamy-skeletal, mixed, frigid Typic Argixerolls
34B/R.O. loamy-skeletal, mixed, frigid Typic Argixerolls
34C loamy-skeletal, mixed, frigid Typic Argixerolls
34A% loamy-skeletal, mixed, mesic Typic Argixerolls
34B* loamy-skeletal, mixed, mesic Typic Argixerolls

34C*/R.0. loamy-skeletal, mixed, mesic Typic Argixerolls

37A loamy~skeletal, mixed, frigid Typic Argixerolls
37B loamy-skeletal, mixed, frigid Typic Argixerolls
37B/R.0. loamy-skeletal, mixed, frigid Typic Argixerolls
37C loamy-skeletal, mixed, frigid Typic Argixerolls
40A sandy-skeletal, mixed, mesic Typic Xerorthents

40B sandy-skeletal, mixed, mesic Typic Xerorthents

40C sandy-skeletal, mixed, mesic Typic Xerorthents

4137 sandy-skeletal, mixed, frigid Typic Xerorthents
41B sandy-skeletal, mixed, frigid Typic Xerorthents
41C sandy-skeletal, mixed, frigid Typic Xerorthents

64A coarse-loamy, mixed, frigid Entic Haploxerolls




Table 11.4-24
Town of Lakeview, Oregon Fiscal Analysis
General Fund Revenues

1987 Dollars

% Total

48.0%
6.2%

L= N = A N i i
NN O B e D e
R R R R A

oe

6.4%
0.9%
0.9%

17.6%

% Total % Total % Total % Total Average
Category 84-85  Revenues 85-86  Revenues 86-87 Revenues 87-88 Revenues 84/85-87/88 Revenues
Property Tax 314,871 46.7% 386,505 47.9% 385,270 51.1% 395,910 46.3% 370,639
Previous Levied Tax 44,073 6.5% 42,230 5.2% 41,561 5.5% 62,500 7.3% 47,591
Fines & Batl 9,818 1.5% 7,837 1.0% 7,481 1.0% 10,000 1.2% 8,784
License & Franchise 69,352 10.3% 74,189 9.2% 67,537 9.0% 65,000 7.6% 69,019
Cigarette Tax 6,158 0.9% 7,381 0.9% 11,507 1.5% 10,193 1.2% 8,810
Liquor Tax 21,114 3.1% 19,847 2.5% 19,979 2.6% 19,355 2.3% 20,074
Animal License 15,222 2.3% 9,464 1.2 11,429 1.5% 12,000 1.4% 12,029
Rural FD 8,144 1.2% 12,006 1.5% 11,429 1.5% 12,000 1.4% 10,895
F. Serv. Contract 437 0.1% 0 0.0% 312 0.0% 300 0.0% 262
9-1-1 Fund 10,403 1.5% 10,407 1.3% 45,717 6.1% 10,832 1.3% 19,340
Other 7,633 1.1% 993 0.1% 5,195 0.7% 8,300 1.0% 5,530
Transfers In 53,028 7.95 51,204 6.4% 50,393 6.7% 42,500 5.0% 49,281
Revenue Sharing 27,334 4.1% [+] 0.0% 0 0.0% 0 0.0% 6,833
Interest 8,628 1.3% 7,890 1.0% 6,234 0.8% 6,000 0.7% 7,188
Beginning Balance 77,600 11.5% 176,189 21.9% 90,395 12.0% 200,500 23.4% 136,171
Total Revenues 673,815 100.0% 806,143 100.0% 754,440 100.0% 855,390 100.0% 772,447

100.0%

Source:

City of Lakeview 1987-88 budget;

Planning Information Corporation, January 1988.




4.0 VEGETATION



General Fund Expenditures (GFEs)

Tables 11.4-26, 11.4-27, and 11.4-28 present Lakeview
general fund expenditures by major category and major category
as a percent of total for fiscal years 1985-86 through 1987-88
as well as the three year average, in nominal dollars,
constant 1987 dollars, and GFEs per capita, respectively.

Total general fund expenditures have increased in nominal
dollars from $464,000 in 1984-85 to $855,000 in the current

fiscal year, an increase of 84 percent. In constant 1987
dollars, expenditures increased from $508,000 to $855,000, an
increase of 69 percent. These figures can be misleading

because the current budget includes a transfer to the street
fund of $113,000. The only previous transfer to the street
fund totalled $3,000 in 1984-85. It is not known whether such
a large a transfer will occur in the future. It should also
be noted that current year expenditures are a budget figures
tend to be higher than the amount actually spent during the
year.

Operating expenditures (salaries, benefits, supplies)
have increased less dramatically in nominal dollars, from
$450,000 in 1984-85 to $616,000 currently. This represents an
increase of 37 percent during the 4 year period. 1In constant
1987 dollars, the increase is 25 percent over the same period.

On average, nearly 62 percent of total expenditures are
used to support public safety activities with Police and
Fire/Disaster expenditures each averaging 31 percent of the
total budget since 1984-85. The next largest expenditure
category has been general government functions which has
averaged 25 percent of total expenditures. The large transfer
to the street fund represents approximately 12 percent of the
current budget.

Per capita GFEs have averages $244 over the three vyear
period, $35 less than per capita revenue.

Fiscal Balances

Lakeview has had positive fiscal balances in all years
since 1984-85, ranging from a 1low of $71,000 (uninflated
dollars) in 1984-85 to a high of the current year's $200,000.
This has allowed the town to transfer funds to capital
projects funds for the purchase of new equipment or
replacement of facilities. The town appears to be fiscally
well managed and 1s operating well within its means while
maintaining adequate 1levels of service in all operating
departments.
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easier for the public to understand the analysis; (2) It
combines the visual analysis process with the design of the
project by providing visual information early enough in the
process to allow project designers to quickly test visibility
of alternatives from any point; and (3) The computer can
simulate the detailed project design, landscape management,
and landscape architecture designed to mitigate wvisual
impacts. This is possible due to the computer's capability to
model topography, land characteristics, and project elements
such as roads, excavations, stockpiles, berms, structures,
etc. Finally, the simulation can be viewed from any given
point to evaluate the project's visibility and potential
impact from key public viewpoints such as roads, residential
areas, and nearby high points.

13.3.4.1 Data Selection and Input

Existing terrain of the Quartz Mountain project site and
immediate surrounding region (including Fishhole Mountain and

Gearhart Mountain) were entered 1into the database by
digitizing coordinates and elevations of the topography from a
1" = 1000 ft contour map of the project site and 1:24000 USGS

topographic maps of the surrounding region. The project site
is modeled in detail to enable later inclusion and evaluation
of project alternatives. The surrounding topography was
included to provide context and background landforms for use
in viewing the simulation database in three-dimensions from
selected viewpoints (Figure 13.3-5).

Forest Service Visual Quality Objectives that were
previously mapped and site specific Visual Absorption
Capability Zones were also digitized into the database.

13.3.4.2 Application of Database

In addition to overlaying mapped Forest Service Visual
Quality Objectives and Visual Absorption Capability zones with
the site photos to be viewed on the landscape, the further
usefulness of the simulation will become apparent in the
evaluation of project alternatives. Changes in topography due
to mining processes such as excavation and stockpiling can be
quickly simulated and evaluated from key public viewpoints.
This evaluation will involve placing the accurate
three~dimensional simulation of the project into the context
of the landscape to show the relationship of the project
alternatives with existing surrounding topography and
vegetation. These simulations will allow for better
understanding of the visual impacts for professional analysis
and to better communicate these visual impacts to affected
publics.
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Town

Table 11.

4-27

of Lakeview, Oregon Fiscal Analysis
General Fund Expenditures

1987 Dollars

Average % Total

84/85-87/88 Expend

96.6%
3.4%
30.7%

97.9%
2.1%
31.1%

89.1%
10.9%
8.8%

100.0%
0.0%
2.5%

72.3%
27.7%
18.0%

41.5%
1.3%
8.5%
0.0%

48.6%
8.9%

83.5%
7.7%
8.9%

100.0%

% Total % Total % Total % Total
Department 84-85 Expend 85-86 Expend 86-87 Expend 87-88 Expend
Police
0&M 180,362 95.8% 193,445 99.3% 212,527 94.5% 214,883 97.1% 200,304
Capital 7,859 4.2% 1,358 0.7% 12,260 5.5% 6,500 2.9% 6,994
Total 188,221 37.1% 194,803 33.2% 224,788 29.8% 221,383 25.9% 207,299
Fire/Disaster
0%M 181,014 100.0% 209,841 100.0% 218,822 97.0% 213,857 95.1% 205,884
Capital 0 0.0% 0 0.0% 6,754 3.0% 11,000 4.9% 4,438
Total 181,014 35.7% 209,841 35.8% 225,575 29.9% 224,857 26.3% 210,322
Recorder
[o'1,] 52,351 100.0% 53,313 95.5% 55,507 77.0% 51,896 88.1% §3,267
Capital 0 0.0% 2,525 4.5% 16,624 23.0% 7,040 11.9% 6,547
Total 52,351 10.3% 55,838 9.5% 72,131 9.6% 58,936 6.9% 59,814
Attorney
0&M 15,350 100.0% 15,859 100.0% 18,121 100.0% 17,654 100.0% 16,746
Capital 0 0.0% 0 0.0% 0 0.0% [o] 0.0% 0
Total 15,350 3.0% 15,859 2.7% 18,121 2.4% 17,654 2.1% 16,746
General Gov't
0%M 63,250 97.2% 58,940 100.0% 111,880 59.6% 118,066 67.2% 88,034
Capital 1,843 2.8% 0 0.0% 75,837 40.4% 57,500 32.8% 33,795
Total 65,093 12.8% 58,940 10.1% 187,717 24.9% 175,566 20.5% 121,829
Transfers to Other Funds
Build. & Fire Truck 0 0.0 44,671 87.7% 24,835 95.1% 30,000 19.1% 24,877
Planning 0 0.0% 961 1.9% 1,273 4.9% 1,000 0.6% 808
Park 2,187 39.6% 5,291 10.4% 0 0.0% 12,841 8.2% 5,080
HUD 0 0.0% 4 0.0% 0 0.0% 0 0.0% 1
Street 3,331 60.4% 0 0.0% 0 0.0% 113,153 72.1% 29,121
Total Transfers 5,518 1.1% 50,928 8.7% 26,108 3.5% 156,994 18.4% 59,887
Total General Fund
O™ 492,326 97.0% 531,398 90.6% 616,856 81.8% 616,356 72.1% 564,234
Capital 9,702 1.9% 3,883 0.7% 111,476 14.8% 82,040 9.6% 51,775
Transfers 5,518 1.1% 50,928 8.7% 26,108 3.5% 156,994 18.4% 59,887
Total 507,547 100.0% 586,209 100.0% 754,440 100.0% 855,390 100.0% 675,896
Source: City of Lakeview 1987-£8 budget;

Planning Information Corporation, January 1988,



' TABLE 3.B-1

SOIL CHEMICAL ANALYSIS - FIRST SERIES LAB DATA

Observ. Soil Depth P K Ca Mg NA SS NOg oM SAR
Point # Sample # (In.) pH ppm pPm meq/100g meq/100g meq/100g mohms /cm ppm %
1 1 00-10 6.2 4 222 10.9 3.70 0.09 0.20 0.6 2.44 0.033310
1 2 10-20 5.5 4 179 14.2 7.80 0.16 0.15 0.3 1.1 0.048241
2 3 15-30 5.0 14 195 19.4 12.00 0.27 0.15 0.2 0.90 0.068141
3 4 00-24 6.4 2 308 8.3 1.20 0.09 0.15 0.3 3.66 0.041294
4 5 00-12 6.5 9 402 9.1 1.30 0.07 0.15 1.4 5.14 0.030697
5 6 00-20 6.5 8 37 9.6 1.00 0.08 0.15 0.4 5.19 0.034749
s 7 15-60 5.2 8 137 9.9 6.00 0.34 0.15 0.2 0.32 0.120525
6 8 00-24 6.7 3 296 7.6 0.62 0.08 0.15 0.5 2.65 0.039461
7 9 00-12 5.9 2 242 6.7 3.60 0.10 0.15 0.4 2.44 0.044065
7 10 12-40 4.8 9 230 19.7 12.00 0.29 0.15 0.1 1.80 0.072842
8 1" 00-13 5.7 2 140 7.7 3.10 0.09 0.15 1.3 2.92 0.038729
9 12 00-13 6.2 4 195 10.0 3.80 0.08 0.15 0.5 3.82 0.030455
10 13 00-15 6.3 2 215 7.8 2.80 0.12 0.15 0.5 2.23 0.052124
1" 14 00-10 6.5 13 386 9.8 1.10 0.07 0.15 0.7 3.18 0.029984
12 15 00-14 6.5 10 355 9.9 3.10 0.11 0.15 0.3 2.70 0.043145
12 16 14-32 6.6 4 324 8.1 3.50 0.18 0.15 0.3 0.1 0.074740
12 17 32-45 6.1 2 468 38.0 17.00 0.53 0.15 0.2 0.05 0.101067
13 18 00-08 6.5 7 300 12.9 6.10 0.19 0.15 0.3 2.49 0.061644
13 19 08-36 5.5 2 250 27.4 16.00 0.49 0.20 0.1 0.80 0.105188
A 20 00-23 6.5 11 374 1.5 4.00 0.13 0.15 0.3 1.43 0.046697
14 21 23-32 6.7 8 316 15.9 6.70 0.21 0.15 0.2 0.48 0.062471
15 22 09-18 5.9 3 218 12.1 4.90 0.13 0.15 0.3 1.43 0.044529
16 23 00-10 6.0 4 199 1.6 4.00 0.12 0.15 1.1 4.61 0.042966
17 24 00-15 6.2 4 187 8.5 3.00 0.09 0.15 0.4 1.96 0.037532
18 25 00-12 6.5 3 335 9.2 1.90 0.08 0.15 0.3 3.7 0.033958
19 26 00-18 6.3 8 231 8.7 1.20 0.07 0.15 0.4 2.81 0.031462
19 27 18-34 6.6 6 246 7.5 2.00 0.1 0.15 0.2 0.64 0.050471
20 28 00-12 6.1 2 269 9.0 3.20 0.14 0.15 0.2 2.92 0.056684
20 29 12-36 6.2 2 316 13.0 6.30 0.20 0.15 0.2 1.54 0.064382
21 30 00-15 6.6 43 975 10.0 2.50 0.09 0.20 0.2 2.28 0.036000
21 31 15-34 7.0 12 858 9.3 3.60 0.1 0.15 0.2 0.69 0.043312
22 32 00-10 6.7 35 523 13.0 3.70 0.09 0.15 0.3 2.49 0.031145
22 33 10-45 6.7 N 218 16.7 8.20 0.21 0.15 0.3 0.95 0.059516
23 34 00-08 6.7 35 456 1.7 2.30 0.09 0.15 0.2 1.96 0.034016
23 35 08-30 7.0 12 425 17.9 4.80 0.15 0.15 0.2 1.96 0.044523




11.4.4.3 Lakeview School District #7

Lakeview School District # 7 is classified as a Unified
District, operating grades K - 12 in two elementary, one
middle, and one high school. The district encompasses the
town of Lakeview and its surrounding areas in unincorporated
Lake County. In addition, the district provides high school
education to students from the Union School District #5, which
operates its own elementary schools and pays tuition to the
Lakeview School District for its high school students.

The district is governed by a 5-member school board which
has a legal responsibility to provide all children residing in
the district with educational programs consistent with state
statutes and rules adopted by the State Board of Education.
The board appoints a 5-member budget committee composed of
district residents who assist the board 1in preparing the
district's annual operating budget. The board also appoints a
superintendent who manages the operations of the district.

In addition to its own resources, the district has access
to centralized staffing, equipment and programs through the
Lake County Education Service District (ESD), an autonomous
agency funded by its own property tax levy, state and federal
funds. The ESD provides services such as central purchasing
of library and audiovisual equipment, special teachers for
Chapter I, Chapter I-Migrant, and special education students.
The ESD serves all 6 school districts in Lake County and acts
as an intermediary between the local districts and the state
Department of Education.

Facilities

The Lakeview School District operates 2 elementary, one
middle, and one high school. Under current district
organization, elementary schools include grades K-5, middle
school includes grades 6-8 and high school includes grades 9-
12. The following Table 11.4-29 summarizes the status of the
schools as of September, 1987.

Fremont Elementary School is currently operating at 94
percent capacity. Hay Elementary School is operating at 70
percent of capacity. The middle school 1is operating at 74
percent of capacity, however, the shop, and comrputer
classrooms are currently at capacity. Lakeview High could
accept another 123 students before its maximum capacity is
reached. However, shop, home economics, and special ed
classrooms are currently at capacity. The district currently
has no plans for major capital construction or repair projects
at any of its school buildings.
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FOREWORD

This report was prepared by Loverna Wilson, Environmental
Consultant, and Steffen Robertson and Kirsten {(Colorado) Inc.
for Galactic Services, Inc., operator of the proposed Quartz
Mountain Gold Mine, and the Environmental Impact Statement
lead agency, the USDA Forest Service, Fremont National Forest.
Data collection, analysis, and presentation were the
responsibilities of the following personnel:

Project Staff Project Responsibility Organization

M.L. Wilson Vegetation/Range Task Leader SRK

R.H. Wheeler Surface Water/Forestry SRK
Task Leader

K.A. Menard Graphics SRK
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Enrollment

Table 11.4-30 shows district enrollment trends since
1980-81. Figure 10.4-6 presents the same information in
graphic form. Current district fall enrollment stands at 966,
including 434 elementary, 205 middle and 327 high school

students. Since the 1980-81 school year, district enrollment
has shown a steady decline from a peak of 1,079 students in
1980-81 to a low of 943 in 1985-86. The declining trend

appears to have been reversed with small growth in enrollment
shown in both 1986-87 (955 students) and the current year.
Current fall enrollment is 10.5 percent lower than that in
1980-81 (Oregon Department of Education 1987).

Enrollment comparisons among grade levels is difficult
because the district restructured elementary and middle school
grades (sixth grade was moved from elementary to middle
school) 1in the 1985-86 school vyear. However combining
elementary and middle school enrollments shows trends similar
to those noted for the district as a whole: enrcllments
declined from 715 in 1980-81 to a low of 623 in 1985-86,
increased to 643 in 1986-87, but declined again to 639 in the
current vyear. High school enrollment declined from 364 in
1980-81 to a low of 296 in 1984-85, then increased to 320 in
1985-86 and to 327 in the current year.

Staff

In the current school year, district staffing totals
109.6 full time equivalent employees as categorized in Table
11.4-31.

The following tables illustrate staffing trends at the
school level since the 1985-86 school year, when elementary
and middle school reorganization took place. Table 11.4-32
shows full time equivalent staff levels 1in aggregated
categories. Table 11.4-33 illustrates student to staff levels
over the same time period. The tables do not include staff
not assigned to a specific school, such as district
administrators, bus drivers, and maintenance staff.

Staffing levels have remained nearly constant over the
past three years, increasing slightly from 91.1 in 1985-86 to
94 in the current year. Elementary staffing increased from
35.3 to 36.7 FTE, middle school decreased from 23.8 to 23.7
and high school staffing increased from 32 to 36.6. Total
staff at the schools increased from 91.1 to 94 since 1985-86.
District-wide student/teacher ratios have remained constant at
16.8 students per teacher since 1985-86, however within each
school, these ratios have shown more fluctuation: elementary
student/teacher ratios increased from 18.4 in 1985-86 to 20.6
in 1986-87, then decreased to 18.7 in the current year.

QMGP-CHP11-FNL 11 - 71 FINAL



TABLE 3.A-1

PARTICLE SIZE ANALYSIS - FIRST SERIES LAB DATA

Observ. Soil Depth Textural
Point 4 Sample # (In.) %$Sand %Silt %Clay Class
1 QMG 1 00-10 51.1 26.4 22.5 SANDY CLAY LOAM
1 QMG 2 10-20 56.1 17.9 25.7 SANDY CLAY LOAM
2 QMG 3 15-30 26.1 26.9 47.0 CLAY
3 QMG 4 00-24 11.7 35.5 19.8 LOAM
4 QMG 5 00-12 49.3 38.7 12.0 LOAM
5 QMG 6 00-20 50.3 30.4 11.4 LOAM
5 QMG 7 15-60 9.1 27.5 63.3 CLAY
6 QMG 8 00-24 62.6 28.2 9.2 SANDY LOAM
7 QMG S 00-12 11.2 28.0 30.8 CLAY LOAM
7 QMG 10 12-40 i2.9 11.6 75.5 cLay
8 QMG 11 00-13 41.3 25.6 33.1 CLAY LOAM
9 OMG 12 00-13 37.0 36.1 26.9 LOAM/ CLAY LOAM
10 QMG 13 00-15 35.5 36.1 28.1 CLAY LOAM
11 QMG 14 00-10 12.2 40.1 17.7 LoaM
12 QMG 15 00-14 41.7 31.5 23.7 LoAM
12 QMG 16 14-32 43.0 26.7 29.5 CLAY LOAM
12 QMG 17 32-45 25.7 39.5 34.8 CLAY LOAM
13 QMG 18 00-08 30.7 30.4 30.9 CLAY ILOAM
13 QMG 19 08-36 13.2 25.2 61.7 CLAY
14 QMG 20 00-23 35.3 38.0 26.7 LOoAM/ CLAY LOAM
14 QMG 21 23-32 40.0 25.5 33.7 CLAY LOAM
15 QMG 22 09-18 31.0 22.5 46.6 CLAY
16 QMG 23 00-10 36.4 30.7 32.9 CLAY LOAM
17 QMG 24 00-15 42.1 32.9 25.0 LOAM
18 QMG 25 00-12 38.5 35.2 26.4 LOAM/ CLAY LOAM
19 QMG 26 00-18 44.6 31.3 24.1 LOAM
19 QMG 27 18-34 44.6 32.0 23.4 LOAM
20 QMG 28 00-12 44.7 28.7 26.5 LOAM
20 QMG 29 12-36 35.8 22.8 41.5 LoAM
21 QMG 30 00-15 47.3 33.0 19.7 LOAM
21 QMG 31 15-34 38.7 23.2 38.1 CLAY LOAM
22 QMG 32 00-10 32.1 39.6 28.4 CLAY LOAM
22 QMG 33 10-45 28.5 35.9 35.6 CLAY LOAM
23 QMG 34 00-08 40.5 37.8 21.7 LOAM
23 QMG 35 08-30 50.9 24.5 24.6 SANDY CLAY LOAM




Figure 11.4-6
Lakeview School District #7, Oregon
Enrollment Trends 1980-81 Thru 1987-88 School Year
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Source: Lakeview School District #7;
Planning Infermation Corporation, January 1988,




3.10 LIST OF PRINCIPAL PREPARERS

3.10.1 Dennis M. Holloran

Mr. Holloran's expertise includes a broad background
in soil survey techniques, and soil science disciplines
required to develop interpretations and recommendations based
on soil behavior, limitation sand potentials. He is familiar
with the soils of much of the Northwest and the Rocky Mountain
region. He obtained his B.S. in Agronomy and Soil Science at
Ohio State University.

Mr. Holloran's experience includes soil survey
mapping in Ohio, Oregon, Washington, California, Colorado and
Wyoming, developing soil maps and interpretations based on
National Cooperative Soil Survey standards, and also based on
standards of the United States Forest Service. 1In addition to
soil surveys for inventory and management interpretations,
other areas of experience include soil classification studies,
development of farm, ranch and timber management plans, and
studies for environmental impacts and assessments for projects
such as dams and mining.

Mr. Holloran was Soils Task Leader on this project.
He was responsible for soils mapping, and topsoil assessment
and analysis. Topsoil information was obtained to assist
Reclamation Task Leader in developing the reclamation plan.
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TABLE 11.4-32

LAKEVIEW SCHOOL DISTRICT #7, OREGON
FULL TIME EQUIVALENT STAFFING
1985-86 THROUGH 1987-88 SCHOOL YEAR

School Year
School 1985-86 1986-87 1987-88

Fremont/Hay Elementary

Administrators 1 1 1
Teachers 23.1 21.5 23.2
Support 5.7 5.8 6.5
Non-professional 5.5 4.5 6
Total 35.3 32.8 36.7
Daly Middle
Administrators 1 1 1
Teachers 13.4 13.2 12.6
Support 5 4 3.6
Non-professional 4.4 3.5 3.5
Total 23.8 21.7 20.7
Lakeview High School
Administrators 1 2 2
Teachers 19.6 21.6 21.6
Support 4.1 5 4.5
Non-professional 7.3 7.5 8.5
Total 32 36.1 36.6
Total Staffing
Administrators 3 4 4
Teachers 56.1 56.3 57.4
Support 14.8 14.8 14.6
Non-professional 17.2 15.5 18
Total 91.1 90.6 94
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3.8 PUBLIC AND AGENCY CONTACTS

Ken Rodgers

District Ranger

USFS, Bly Ranger District
Bly, OR

Dave Wenzel

Soil Scientist

USFS, Supervisor's Office
Lakeview, OR
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Middle school ratios have increased steadily from 14.9
in 1985-86 to 16.3 in the current school year while at the
high school level, student/teacher ratios decreased from 16.3
to 15.1 over the same period.

District Finance
Revenues

Lakeview School District #7 relies heavily on two sources
of operating revenue, the 1local property tax and federal
forest fees. On average, over 60 percent of the district's
revenues come from these sources, with 41 percent of total
revenues derived from the property tax and 20 percent from
forest fees. One other important source of revenue is the
state distributed Basic School Support Fund, which has
averaged 19 percent of total operating revenues (Lakeview
School District #7 Annual Budgets, 1983~84 through 1987-88).

Despite the reliance on local property tax mandated by
state law, there are severe restraints on the amount of this
tax that can be raised without voter approval. Local school
districts operate within a framework known as a tax base, a
constitutionally guaranteed dollar amount of property taxes
that the district may collect without further approval from
district voters. Once the tax base is established, it may be
increased by 6 percent each year to form the new tax base. A
new tax base in excess of the guaranteed 6 percent vyearly
growth amount must be approved by voters; this new base forms
the foundation from which the 6 percent yearly increase will
be calculated and 1levied on district taxpayers (Oregon
Department of Education, October 1987).

Voters in The Lakeview school district have not approved
a new tax base in over 30 years, therefore the district is
constitutionally guaranteed property tax revenues based on the
original tax base from the 1940's increased by the 6 percent
growth factor. This base is approximately one-third of the
amount of property tax the district must impose to maintain
its operating standards. For example in the current budget
year (1987-88) the district has calculated a requirement for
over $1.7 million in property tax revenues to balance its
budget. The district's current tax base is $461,000. Without
voter approval of an additional $1.2 million 1in property
taxes, the district would not be able to operate (Ottman,
pers. comm., 7 November 1987).

The district has three alternatives to present to the
voters to insure that adequate property tax revenues are
raised:
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Forest Road 3715 provides access to the Fishhole Mountain
area to the north and passes near Butcher Flats, Lofton
Reservoir Campground, and a large burn area. There are views
of the project site through several gaps in the existing trees
along the road (Figure 13.3-2). The summit of Fishhole
Mountain is not easily accessed and currently there are no
recreational activities associated with the summit area. This
road 1is used primarily for the 1logging industry, with
recreation-oriented visitors as a secondary user because it
provides direct access camping and other activities located in
the immediate region. Forest Road 3660, passing through the
site, 1is also used primarily for the logging industry, and
also has recreation-oriented use associated with it. It is a
major access route into the wilderness area.

13.3.2 USFS Visual Management System

The USFS Visual Management System (VMS) categorizes all
Forest land into management classes that relate to the amount
and type of visual change that can take place a given
landscape and meet Forest Service objectives for scenic
quality. This system is used to evaluate all Forest land in
terms of existing visual quality of the 1landscape, the
appropriate level of modification for each landscape, and the
ability of that landscape to absorb change. At a forest
management 1level, these objectives can be wused for both
long-range forest planning and for evaluating site-specific
projects.

13.3.2.1 Variety Classes
The first step in the VMS process 1is to identify the

level of variety or scenic quality of the landscape. There
are three levels: Class A- Distinctive; Class B- Common; and
Class C- Minimal. These classifications are determined based
on the amount and relationship of 1landform, rockform,
vegetation, lakes and streams. The Quartz Mountain project

site has been identified by the Fremont National Forest as
Class B with the exception of a corridor along Drews Creek
approximately .5 to .7 miles wide, and a corridor along SH 140
that has been identified as Class A.

13.3.2.2 Sensitivity Levels

All Forest 1land is also <classified according to
sensitivity levels which are a measure of people's concern for

scenic quality. Travel routes (roads and trails), use areas
(campgrounds and visitor centers) and water bodies are
assessed as either Level 1 (Highest Sensitivity), Level 2
(Average Sensitivity), and Level 3 (Lowest Sensitivity).

Since it is assumed that all Forest Land will be observed from
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factors of parent material, climate (including moisture and
temperature effects), macro-and micro-organisms, and topo-
graphy, all acting over a period of time and producing a
product--soil--that differs from the material from which it is
derived in many physical, chemical, biological, and
morphological properties and characteristics.

SOIL CREEP - Slow mass movement of soil materials down
slopes primarily under the influence of gravity, but facili-
tated by saturation with water and/or by alternating freezing
and thawing.

SOIL SEPARATES - Mineral particles, less than 2.0 mm in
diameter, ranging between specified size limits. The names
and size limits of separates recognized in the United States
are: sand, 2.0 to 0.5 mm; silt, 0.05 to 0.002 mm; and clay,
less than 0.002 mm.

SOIL TEXTURE - The relative proportions of the various
soil separates in a soil as described by the classes of soil
texture. Twelve basic soil texture classes are recognized.
The textural classes may be modified by the addition of
suitable adjectives when coarse fragments are present in
substantial amounts; for example, "stony loam."

SPOT SYMBOLS - Symbols used on soil maps to represent a
landscape factor too small to delineate.

STONE - A rock fragment greater than 10 inches in
diameter.
STONY - Used to modify textural classes and identifies

that the volume of greater than 10 inch in diameter rock
fragments in the soil ranges from 35 to 50 percent; very stony
ranges from 50 to 80 percent; and extremely stony exceeds 80
percent.

STRUCTURE - The combination or arrangement of primary
soil particles into secondary particles, wunits, or peds.
These secondary units are characterized and classified on the
basis of size, shape, and degree of distinctness into classes,
types, and grades, respectively.

SUBSOIL LAYERS - The so0il materials 1lying between the
surface layers and bedrock. They can include any soil horizon
below the A horizon and differs from the surface layers
significantly in soil characteristics.

SURFACE LAYERS - The portion of a soil extending from the
duff layer down to a layer that differs significantly in soil
characteristics.
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county wide enrollment (Oregon Department of Education,
October 1987).

In response to a request by the Lakeview School District,
in September, 1987 the county commissioners approved a
contribution of $318,300 to the County School Fund, of which
the Lakeview district received $207,600, 65.2 percent of the
total (Ottman November 7, 1987).

In general, it appears that the Lakeview School District
faces a revenue crisis each new school year. Since voters
have not approved a new tax base, the district must present a
large property tax referendum every year which in recent
history has not passed until the school year has already
begun. The safety net and road fund transfer provisions allow
the district a little more security, but both could have long
term negative effects. The safety net revenue guarantee does
not grow every year as does the tax base. Therefore, over
time, inflation will increase expenditure demands while the
revenue base remains static. The road fund transfers may
convince district voters that a new tax base is not necessary,
since any revenue shortfalls can be made up from this source
without higher property taxes. However, since the majority of
road fund revenues are derived from federal forest fees, it is
possible that fluctuations in timber industry activity could
reduce road fund revenues to a point that transfers out could
not be considered. Should this happen, the district might
have to submit a property tax levy that would be unacceptable
to voters, and safety net guarantees might have become small
enough that drastic expenditure cutbacks would be required to
balance the district's annual budget.

Tables 11.4-34, 11.4-35, and 11.4-36 present Lakeview
school District #7 revenues by source and revenues by source
as a percent of total revenues for school year 1983-84 through
1987-88 as well as averages for those periods, in nominal
dollars, constant 1987 dollars, and general fund per student
revenues, respectively.

District revenues have remained fairly constant since the
1983-84 school year when expressed in nominal (not adjusted
for inflation) dollars. Total revenues increased from $3.6
million in 1983-84 to a peak of $3.8 million in 1984-85, then
decreased to $3.5 million in 1986-87. The current budget
estimates revenues at just under $4.0 million. Local revenues
(chiefly property tax) have been the largest revenue source,
averaging 48 percent of the total since 1983-84. State and -
federal sources have each averaged 20 percent of total
revenues over the same period. County revenues have accounted
for less than 4 percent of district revenues on average.
Figure 11.4-7 graphs revenues by category for the school years
1983-84 through 1987-88.
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LAVA FLOW - A solidified mass of rock formed when a
stream of viscous, molten lava from a volcano or fissure has
cooled and congealed.

MAPPING UNIT - Any delineated area shown on a soil map
that is identified by a number of letter code. A mapping unit
may be a standard landtype, a miscellaneous landtype, or a
complex.

MASS MOVEMENT - All movement of soil and bedrock mate-
rials occurring below the soil surface such as landslips,
landflows, rock slides, slumps, etc.

MISCELLANEOUS LANDTYPES - A mapping for areas of land
that have little or no natural soil or have properties that
are too variable and unpredictable for classification.

MOISTURE TENSION - The equivalent negative pressure in
the soil water. It is equal to the equivalent pressure that
must be applied to the soil water to bring it to hydraulic
equilibrium, through a porous permeable wall or membrane, with
a pool of water of the same compositions.

OBSIDIAN - A massive, glassy, noncrystalline rock.

PARENT MATERIAL - The unconsolidated and more or less
chemically weathered mineral or organic matter from which the
solum of soils is developed by pedogenic processes.

PERCOLATION, SOIL WATER - The downward movement of water
through soil, especially the downward flow of water in
saturated or nearly saturated soil at hydraulic gradients of
the order of 1.0 or less.

PERMEABILITY, SOIL - The quality of a soil horizon that
enables water or air to move through it. The permeability of
a soil may be limited by the presence of one nearly imperme-
able horizon even though the others are permeable.

PHYSIOGRAPHIC DIVISIONS - Broad land groupings based on
the physical features of the landscape.

PLASTIC SOIL - A soil capable of being molded or deformed
continuously and permanently, by relatively moderate pressure
into various shapes.

PUDDLING AND PUDDLED - The act of destroying soil
structure by manipulating a soil when it is in a wet and
plastic condition. Puddling reduces porosity and permeability
and increases bulk density.
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Lakeview School District #7, Ore
Revenue and Expenditure Analys

Table 11.4-35

o

General Pund Revenues (1987 $000°’s)

Actual % Tot Actual ¥ Tot Actual % Tot Actual % Tot Budget % Tot Average
1983-84 Rev 84-85 Rev 85-86 Rev 86-87 Rev 87-88 Rev 83/84-87/88
Local Sources
Prop Tax 1,379.5  33.6% 1,370.4 33.3%  1,235.9  32.9% 1,289.3 35.3% 1,416.1 35.4%  1,338.2
Prior Year 156.8 3.8% 188.5 4.6% 322.6 8.6% 337.8 9.2% 439.0 11.0% 288.9
Tuition 230.6 5.6% 156.4 3.8% 152.9 4.1% 161.9 4.4% 150.0 3.8% 170.3
Transportat fon 15.4 0.4% 0.0 0.0% 0.0 0.0% 0.0 0.0% 0.0 0.0% 3.1
Invest. Earning 85.4 2.1% 92.7 2.3% 51.4 1.4% 33.2 0.9% 30.0 0.8% 58.6
Other 20.7 0.5% 32.7 0.8% 16.4 0.4% 41.6 1.1% 14.5 0.4% 25.2
Total 1,888.3  46.0% 1,840.7  44.7% 1,779.2 47.4% 1,863.8 51.0% 2,049.6 51.3% 1,884.3
County Sources
Schoo? Fund 82.6 2.0% 71.6 1.7% 80.4 2.1% 76.2 2.1% 65.0 1.6% 75.2
Other 76.6 1.9% 0.0 0.0% 0.0 0.0% 0.0 0.0% 204.1 5.1% 56.1
Total 159.2 3.9% 71.6 1.7% 80.4 2.1% 76.2 2.1% 269.1 6.7% 131.3
State Sources
BSSF 895.8 21.8% 735.1 17.8% 699.3 18.6% 698.1 19.1% 684.8 17.1% 742.6
BSSF-Supp 4.4 0.1% 5.5 0.1% 0.0 0.0% 3.8 0.1% 3.5 0.1% 3.5
Common SF 30.5 0.7% 29.5 0.7% 31.9 0.8% 33.4 0.9% 35.0 0.9% 32.1
Special Ed. 12.3 0.3% 8.4 0.2% 12.8 0.3% 0.3% 12.0 0.3% 11.1
Total 943.0  23.0% 778.5 18.9% 744.0 19.8% 745.5  20.4% 735.3 18.4% 789.3
Federa) Sources
Forest Fees 693.6 16.9% 813.5 19.7% 755.0  20.1% 716.3 19.6% 910.0  22.8% 771.7
Total 693.6 16.9% 813.5 18.7% 755.0  20.1% 716.3 19.6% 910.0  22.8% 771.7
Other Sources 0.0 0.0% 1.6 0.0% 3.1 0.1% 0.0 0.0% 0.0 0.0% 0.9
Begtinning Bal. 424.4 10.3% 613.9 14,9% 392.5 10.5% 250.0 6.8% 34.6 0.9% 343.1
TOTAL REVENUE 4,108.5 100.0% 4,119.8 100.0% 3,754.2 100.0% 3,651.8 100.0% 3,998.6 100.0% 3,926.6

Source:

Lakeview School District #7 Budget;

Planning Information Corporation, January 1987
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13.3 METHODS

The methodology used to prepare for visual resources
baseline study for the Quartz Mountain Gold Project included
the following steps: (1) Describe the existing visual
environment and the potential viewers of that environment, (2)
Review the existing USFS visual studies and mapping for the
area and revise or update as a result of more detailed site
analysis, and (3) Identify opportunities and constraints
relating to the visual resocurces of the study area.

This study incorporated the basic principles and methods
of the USFS Visual Management System (VIiS) combined with

computer simulation technology to aid in identifying resources
that are significant and/or likely to be affected.

13.3.1 Inventory

The visual resources inventory describes the existing
visual landscape and the viewers of that landscape.

13.3.1.1 Landscape Description

The project site is 1located in the Fremont National
Forest, adjacent to Oregon SH 140, known locally as part of
the "Winnemucca-to-the-Sea'" Highway. Sections of SH 140,
including the portion near Quartz Mountain, are considered
"visually sensitive routes" by the Fremont National Forest
(USDA 1987) (Figure 13.3-1).

The Fremont National Forest is included in the Basin and
Range physiographic province, dominated by northwest trending
mountains and valleys with a variety of volcanic features such
as lava domes and basalt flows. The landscape of the project
area 1s characterized by heavily wooded round to oval-shaped
buttes ranging in elevation from 5460 to 6600 feet with
intermittent drainages between the buttes.

The vegetation on the buttes consists mainly of fairly
dense Ponderosa pine, Jjuniper, and white fir forests with

associated species. The Quartz Valley area of the site,
adjacent to SH 140, consists mainly of a 'shrub steppe' plant
association with localized wetland areas. Portions of the

area have been heavily grazed in the past. In the sunmmer this
meadows appears gquite green, particularly in the wetland
areas. Where the 'shrub steppe' meets the forested areas, a
distinct line or edge in the landscape 1is created 3due to the
contrast between the different colors and textures of the two
vegetation zones.
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result of the influence of the activities of man, or, in
some cases, of other animals or natural catastrophes that
expose mineral soil surfaces. For example - wild fire.

Geological Erosion - The normal or natural erosion caused
by geological processes acting over long geologic periods
and resulting in the wearing away of mountains, the
building up of flood plains, coastal plains, etc. Syn.
for natural erosion.

Gully Erosion - The erosion process whereby water
accumulates in narrow channels and, over short periods,
removes the soil from this narrow area to considerable
depths, ranging from 4 inches to as much as 75 to 100
feet.

Natural Erosion - Wearing away of the earth's surface by
water, 1ice, or other natural agents under natural
environmental conditions of climate, vegetation, etc.
undisturbed by man. Syn. for geologic erosion.

Rill Erosion - An erosion process in which numerous small
channels less than 4 inches deep and 6 inches wide are
formed.

Sheet Erosion - The removal of a fairly uniform layer of
soil from the land surface by runoff water.

Splash Erosion - The spattering of small soil particles
caused by the impact of raindrops on exposed mineral
soil. The loosened and spattered articles may or may not
be subsequently removed by surface runoff.

ERUPTIVE CENTER - An area of concentrated volcanic
activity around a vent resulting in cone or dome-shaped
landforms.

EVAPOTRANSPIRATION - Water transpired by vegetation plus
that evaporated from the soil.

EXTRUSIVE BEDROCK - This applies to those igneous rocks
derived form volcanic lavas that cooled on the surface of the
earth. This lava cools rapidly and forms fine-textured rocks
such as basalt and andesite.

FAULT - A fracture or fracture zone along which there has
been displacement of one side with respect to the other.

FAULT ESCARPMENT - The steep slope along the face of a
fault systenm.
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One-vear levy proposals set a tax base for.the current
school year only with no provision for continuing the base
into the future.

gerial levy proposals create a new tax base for a
specific length of time, but more than just Fhe current school
year. Serial levies may be approved as a fixed dollar amount
to be levied in each year or a specified tax rate that may be
applied to the district's assessed valuation in each year.
When the serial levy expires, the district's tax base reverts
to the amount in effect prior to the serial levy approval.

New tax base proposals attempt to create an increased
base amount upon which the 6 percent annual growth factor may
be applied. This proposal has the effect of permanently
increasing the minimum property tax that may be levied.

The district has submitted all three types of proposals
to district voters with varying degrees of success. Since
1977, serial 1levy proposals for repair and maintenance
revenues have been defeated 3 times, new tax base proposals
have been defeated 4 times, but one year levies have been
approved each year.

In recent years, two state level authorizations have been
enacted that provide a level of security to 1local school
districts. One is a constitutional amendment that establishes
a "safety net" principal that allows school districts a
continuing authority to levy taxes equal to the amount levied
in the previous fiscal year. In effect, the amendment allowed
for the creation of a new tax base in each district without
voter approval. Unlike a true new tax base, the safety net
amount does not increase at the 6 percent per year rate. If
district voters do not approve serial or one-year proposals in
any year, the district is guaranteed property tax revenues
equal to the safety net amount. As time goes by, however, the
lack of annual increase to the safety net amount results in
ever diminishing guaranteed revenues.

The second authorization allows certain counties to make
voluntary contributions to their county school funds from
their road funds. The law (ORS 294.060 [4] and [6]) permits
any county in eastern Oregon with a 1980 census population of
between 6,500 and 9,000 to transfer funds in excess of $2
million in the road fund to the County School Fund if the
county commissioners decide that the excess is not needed for

roads. Lake County is one of 5 counties qualifying for this
type of contribution.

Once the contribution is made to the County School Fund,
all districts in the county receive extra funds since the fund
is allocated to each district based on its percentage of total
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BULK DENSITY - The mass of dry soil per unit bulk volume;
usually measured as grams per cubic centimeter.

C-HORIZON - A layer of unconsolidated material, relat-
ively 1little affected by the influence of organisms and
presumed to be similar in chemical, physical, and mineralogi-
cal composition to the material from which at least a portion
of the overlying solum has developed.

CINDERS - Primarily uncemented, glossy, and vesicular
volcanic ejecta.

CINDER CONE - A conical elevation formed by the accumula-
tion of cinder material around a vent.

CIRQUE BASIN - A half-amphitheater formed by alpine
glaciation with three steep sides. Usually found at upper
ends of valleys and along ridges.

CLASSIFICATION - The systematic arrangement of soils into
groups or categories on the basis of their characteristics.
Broad groupings are made on the basis of general
characteristics and subdivisions on the basis of more detailed
differences in specific properties. On January 1, 1965, a new
USDA soil classification system (soil taxonomy) was adopted
for use 1in publications by the National Cooperative Soil
Survey.

CLAY - A soil separate less than .002 mm in diameter. As
a oil textural class--soil material that is 40 percent or more
clay, less than 45 percent sand, and less than 40 percent
silt.

COARSE FRAGMENTS - Rock or mineral particles greater than
2.0 millimeters in diameter.

COBBLE - a rock fragment between 3 and 10 inches in
diameter.
COLLUVIUM - Soil material or rock fragments moved

downslope by gravitational force in the form of soil creep,
slides, and local wash.

COMPACTION -~ The packing together of soil particles by
forces exerted at the soil surface, resulting in increased
soil density.

COMPLEX - An association in which two or three mapping
units or miscellaneous units are so intricately mixed that it
is not practical to show them separately at the scale of
mapping used.
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TABLE 11.4-33

LAKEVIEW SCHOOL DISTRICT #7,

OREGON

STUDENTS PER FULL TIME EQUIVALENT STAFF
1985-86 THROUGH 1987-88 SCHOOL YEAR

School Year

School 1985-86 1986-87 1987-88
Fremont/Hay Elementary
Administrators 424 442 434
Teachers 18.4 20.6 18.7
Support 74.4 76.2 66.8
Non-professional 77.1 98.2 72.3
Total 12.0 13.5 11.8
Daly Middle Scheool
Administrators 199 201 205
Teachers 14.9 15.2 16.3
Support 39.8 50.3 56.9
Non-professional 45,2 57.4 58.6
Total 8.4 9.3 9.9
Lakeview High School
Administrators 320 156 164
Teachers 16.3 14.4 15.1
Support 78.0 62.4 72.7
Non-professional 43.8 41.6 38.5
Total 10.0 8.6 8.9
Total Staffing
Administrators 314.3 238.8 241.5
Teachers 16.8 17.0 16.8
Support 63.7 64.5 66.2
Non-professional 54.8 61.6 53.7
Total 10. 4 10.5 10.3
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3.6 SOIL CHARACTERISTICS AFFECTING RECLAMATION

In terms of topsoil suitability for reclamation purposes,
all of the soils occurring on the area to be disturbed have
loamy or sandy loam textures and exhibit no phytotoxic
characteristics. Soil pH's range from a low of 5.0 to a high
of about 7.0, with most samples falling in the range of 6.2 to
6.7. None of the site soils exhibit problems with regard to
sodium absorption ratios (SAR) or electrical conductivities
(EC). In addition, all topsoil materials have adequate
organic material (OM) and nutrient levels to support healthy
productive plant communities. Even so, soils will be tested
at the time of soil replacement in order to determine the need
for supplementary fertilization.

The only factor of any concern with regard to topsoil
suitability relates to the localized presence of gravels and
cobbles in the upper layers of some soil types. However, no
evidence exists that these coarser materials are prevalent
enough to create a serious problem with regard to overall soil
suitability. At worst, small areas with high coarse material
contents may have to be deleted during salvage operations.
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TABLE 11.4-31

LAKEVIEW SCHOOL DISTRICT #7, OREGON
CURRENT STAFF BY CATEGORY

Category Staffing (FTE)
Administrators 4.5
Principals 4.0
Library/Media 2.0
Elementary Teachers 29.5
Secondary Teachers 17.8
Other Teachers 11.2
Guidance and Counseling 2.0
Instructional Aides 6.5
Other Aides 4.5
Office/Clerical 6.5
Nonprofessional 21.1
Total 109.6

SOURCE: Oregon Department of Education
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Relationship Between Low Grade Gold
Disseminations and High Grade Veins
In the Quartz Mountain District, Oregon

V. E Hollister and D. 8. Jennings

Abstract

Epithermal hot spring related gold and mercury mineralization occurs spatially associated with
rhyolite dome complexes in the Quartz Mountain district, Lake Co., Oregon. Drilling of over 800
holes from 1983 to 1991, mostly by Quartz Mountain Gold Corp., has developed a mineral
inventory of at least 100,000,000 tons averaging 0.0255 ounces gold per ton in two near-surface,
disseminated gold orebodies, Quartz Butte and Crone Hill. Extensive gold disseminations are
underlain by and include rare, higher-grade veins that could be feeders for the near-surface, quasi-
horizontal, pervasively mineralized gold dissemination. The veins contain about 2,000,000 tons
averaging 0.29 ounces gold per ton. Approximately 750,000 tons of this underlic Quartz Butte
and the remainder is included in Crone Hill low grade dissemination. With a mineral inventory of
about 3,000,000 ounces, Quartz Mountain is currently the largest known gold deposit in Oregon.

As now known, the veins seem too few in number and sporadically positioned to account for the
volume of near-surface gold disseminations. Hypotheses are offered to explain the apparent
anomaly between the volume of disseminated gold ore and the paucity of feeders. Quartz
Mountain has numerous alteration and mineralization similarities with the well studied Steamboat
Springs district (White ¢l at, 1964). Coincidences between the two districts are noted where these
are significant.

Introduction

Quartz Mountain in Lake Co., Oregon, is currently the largest known gold deposit in Oregon.
This article summarizes exploration to date and expands on previous descriptions of the district.
Data for this article were generated mostly by Quartz Mountain Gold Corp. staff between 1985 and
1989, within the property boundary shown on Figure 1. Anaconda and others had previously
carried out preliminary geological and geochemical studies, but Quartz Mountain’s field personnel
undertook most of the district’s definitive exploration and associated geological investigations
concommitant with numerous drilling campaigns. We thank the Quartz Mountain staff collectively
for their very high level of professionalism in these many work programs. Dr. D. E. White offered
numerous suggestions that improved the manuscript. In particular, his comments on
mineralization in the Steamboat Springs district were helpful.
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Geological Setting

Quartz Mountain is located in the northern part of the Basin and Range Province of south-central
Oregon (Fig. 1). It occurs in a 15 mile long belt of rhyolite domes and dome complexes that are
part of a Tertiary bimodal volcanic terrane. The district includes the Crone Hill and Quartz Butte
disseminated gold deposits and their genetically related superjacent mercury occurrences. Both
deposits are associated with high silica endogenous rhyolite domes. The district has numerous,
exogenous, less siliceous rhyolitic domes, as well, most of which are not mincralized (Sawlin et
al, 1991). Figure 1 shows 5 endogenous and numerous exogenous domes outcropping with the N
70 degree W trending district. The district lies within and is a small part of the N 50 degree W
trending McLoughlin fracture zone (McLeod et al, 1975). McKec et al (1983) and McLeod et al
(1975) have provided K-Ar ages from the domes that cluster around 7.0 Ma. The dome intrusive-
extrusive complexes occur within, penetrate and overlie at least a 300-meter thickness of 13 Ma
and younger volcanic rocks including dacite flows, flow breccias and tuffs, basalt and andesite
flows and flow breccias. Volcaniclastics rocks occur haphazardly in this sequence, The domes are
locally overlapped by thin, high-alumina, olivine tholeiite flows that may be penecontemporaneous
with some domes. Similar basalts occur in the area ranging in age from Miocene to Quaternary.
The regional geological relations are reviewed by Hart et al, 1984 and Sawlin et al, 1991.

Disseminated Gold and Mercury Mineralization

The two disseminated gold deposits, Crone Hill and Quartz Butte (Fig. 1), and their associated,
relatively small endogenous rhyolite domes were erupted penecontemporaneously with high
alumina basalt. Both deposits have very large, exposed, gold-bearing, kaolinitic and argillic
alteration zones that surround the domes. A third exposed, similar altcration zone occurring
around the Angel Peak dome has gold disseminations on its north and west sides (Fig. 1). The
Angel Peak occurrences are insufficiently quantified to be included in a mineral inventory at this
time and additional exploration is warranted. |

Silberman et al (1979) cite K-Ar dating studies on igneous rocks at Steamboat Springs, Nevada,
and elsewhere to substantiate long lived hydrothermal systems. Their data indicate hydrothermal
activity in hot spring systems has persisted for two or more million years in some districts. A
parallel is suggested for Quartz Mountain. Hydrothermal adularia from Crone Hill has yielded a
5.5 Ma K-Ar age (Quartz Mountain Gold Corp. Private Report, 1988, Figures 2 and 3). When
combined with K-Ar ages for nearby domes, igneous and hydrothermal activily could span at least
two million years. The repeated deposition of basalt flows with rhyolite domes over a large area
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for this time period is compatible with a large source magma chamber for these igneous rock and
their gold ores. The spatial relationship between endogenous domes and disseminated gold ore is
consistent with a genetic linking of the two.

Mercury ores have been mined from the Crone Hill, Quartz Butte, Angel Peak and Drews rhyolite
domes, but gold deposits are significant only in and near Crone Hill, Quartz Butte, and Angel Peak
(Fig. 1).

Mercury Deposits: Most mercury production has come 'fro}m Crone Hill, Angel Peak and Quartz
Butte. All mercury occurrences are characterized by acid-leached alteration suites comprised of
opal, chalcedony, quartz, kaolin and alunite. Sulfur is locally and erratically present. The protolith
for all mercury deposits is rhyolite and hot spring siliceous ginter.

Although oxidation persists to maximum depths of 360 feet at Quartz Butte and 165 feet at Crone
Hill, cinnabar is the most important mercury mineral. Geochemical studies show only minor traces
of arsenic and antimony accompany mercury.

Thick talus, in excess of 15 feet, composed mostly of opaline and chalcedonic silica is found in
trenches around Crone Hill. Little such talus occurs bélow the other mercury dcposits. Restoring
the talus opalite back to its presumed, original mercury mine site on Crone Hill could have raised
the hill’s elevation as much as 100 feet at the time of mineralization. Significant mercury
mineralization at Crone Hill could therefore have had a pre-erosion vertical cxtent of 120 feet but
significant mercury mineralization at Quartz Butte may have had a pre-erosion vertical extent of
only 60 feet.

Disseminated Gold Deposits: Disseminated gold occurs at both Crone Hill (Fig. 4) and Quartz
Butte (Fig. 5 and 6), with most ores at Crone Hill appearing near the present topographic surface.
The Crone Hill dome is largely brecciated but brecciation is only weakly developed in the other
mineralized domes. Most disseminated gold ores at Quartz Butte do not outcrop. At Crone Hill,
the top of gold disseminations grading above .008 ounces per ton is within 30 feet of the base of
past mercury mining. Perhaps 100 feet separate the base of the mercury mine excavations at
Quartz Butte and the top of .008 ounce gold disseminations. Drilling of 800 holes to 1991 had
found a minimum of 100,000,000 tons averaging .0255 ounce gold per ton in the Crone Hill and
Quartz Butte disseminated deposits.

In both orebodies, native gold occurs with adularia, quartz, marcasite, pyrite, pyrrhotite, stibnite,
arsenopyrite, arsenian pyrite and rare traces of tetrahedrite, galena, chalcopyrite and barite in veins,
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veinlets, veinlet swarms and breccias, The AuiAg ratio is 1.5:1. Because oxidation at Crone Hill
extends to depths of only 165 feet, most of this orebody is sulfidic. Although oxidation extends to
360 feet at Quartz Butte, much of this orebody is also suifidic. Both orebodies have irregular
lower surfaces and tops (Fig. 4 and 6), but tend to be elongated sub-horizontally.

Most disseminated gold ores are found in volcanic wall rocks at Crone Hill (tuff-42%, basalt-32%)
with only 26% occuring in the brecciated, endogenous rhyolite dome. At Quartz Butte, 68% of the
gold ore occurs in the rhyolite dome, 28% in tuff, and 4% in basalt. Total sulfide at Crone Hill
may average 8% but at Quartz Butte it averages about 3%. The high iron content of the basalt and
its involvement as an ore host at Crone Hill may have influenced the high sulfide cortent of that
ore.

Alteration in all rocks in the disseminated gold ores is predominantly argillic with silicification of
the protolith well developed only in and near breccias and in the walls of veinlet swarms. Kaolinite
is most common above the current water table, along with limonite, carthy alunite, jarosite,
hematite, chalcedony and quartz. Part of this oxidized zone may have developed above the water
table at the time of hydrothermal activity, with the water table dropping since mineralization.
However, no water table present at the time of mineralization has been established. The common
alteration assemblages below the water table include illite and illite-montmorillionite mixtures and
chlorite, adularia, pyrite and zeolites. Sericitic alteration occurs locally with some structures at
Quartz Butte below the argillic zone at depths greater than 200 feet (Fig. 6). Pervasive argillization
irregularly weakens at about that level, mostly giving way to downward shrinking amoeboid “root
zones” and narrowing tabular sheets of argillic alteration in propyllitically altered or fresh volcanic
rocks. Most dissemianted gold occurs in the illite-bearing, argillic altcration suite.

High Grade Veins on Quartz Butte

Deep drilling has found a number of high grade gold intercepts in rhyolite below the Quartz Butte
disseminated gold deposit. Most intercepts appear at depths greater than 200 feet below the
surface.

Figures 5 and 6 show one of many interpretative vein configurations that may be derived from
these intercepts. Other vein configurations are clearly possible. The intcrpretation in these figures
is favored by the authors for the non-outcropping veins inferred from the drill intercepts, projected
to the surface. The three veins shown are the largest. Other smaller, less certainly delined veins
were also indicated, but these were omitted from the Figures becausc their positions and
projections are most subjective. The link of intercepts shown on Figures 5 and 6 provide for a
vein potential of 750,000 tons averaging 0.3 ounces gold per ton.
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