


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































conductivity existing within the feature(s) contributing to 
the observed flow. 

8 • 4 • 1. 6 Results 

Table 8. 4-la summarizes calculations of transmissivity 
and average hydraulic conductivity for the 12 falling head 
tests conducted in monitor wells. Field data for the falling 
head tests, including water level hydrographs and Modified 
Hvorslev Plots, are provided in Appendix 8.B. Table 8.4-lb 
summarizes transmissivity/conductivity calculations for 
constant head tests conducted in MW-3, MW-5, and MW-16. 

The test results indicate average hydraulic conductivity 
values which range over nearly 5 orders of magnitude from 7 X 
10-8 to 2 X 10-3 cm/s. Lower values of conductivity generally 
correlate with rhyolite and higher values with basalt. Higher 
values also tend to occur in areas identified as having fault 
zones and associated fracturing. · 

8.4.2 Packer Testin at MW-1 

An important aspect of the field program was to provide 
data which could be used to assess the potential need for pit 
dewatering during mining operations. Since the pit will be 
deepened in stages, it was important for this evaluation to 
have a knowledge of the variation in rock permeability with 
depth. To accomplish this in a preliminary manner, borehole 
MW-1 (located near the proposed Crone Hill pit) was selected 
for packer testing prior to completion. 

The open borehole was tested on December 31, 1987 and 
January 1, 1988, using a straddle packer test tool with 
pneumatic packers and a downhole pressure transducer (Figure 
8.4-1). The test tool allowed for constant head injection 
tests to be performed at specified depth intervals within the 
hole. Since all portions of the open hole below the water 
table were tested, this activity resulted in a continuous 
permeability profile from a depth of 152 feet below ground 
surface (static water level) to 603 feet (bottom of the hole). 

The primary purpose of this testing was to identify zones 
within the borehole with high permeability (i.e., those having 
the greatest impact with regard to pit dewatering). As a 
consequence, the general strategy was to conduct tests with 
relatively small (60 foot) packer spacings in portions of the 
hole exhibiting moderate to high transmissivity. Tests over 
larger depth intervals were performed where low permeability 
conditions were indicated. Discharge rates measured during 
the drilling process provided information from which the 
borehole test intervals were planned. 
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8.4.2.1 Field Procedu e For Packer Testin 

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 lowered in the borehole by adding 
sections of drill rod; 

3. 

4. 

5. 

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; 

Water level in the 
monitored using an 
conditions prevailed; 

riser pipe (drill rod) was 
electric probe until static 

Transducer calibration was checked 
water levels computed from pressure 
the static water level measured by 
probe; 

by comparing 
readings with 
the electric 

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. In 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 MW-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.lE-06 
2 212.6 272.6 63 107.5 844 60.0 6.6E-04 
3 272.6 332.6 66 18.5 5137 60.0 4.0E-03 
4 332.6 392.6 3.85 105.5 53 60.0 4.lE-05 
5 386.9 603.0 0.601 156.7 6 216.1 1.2E-06 

TOTAL BOREHOLE: 6043 450.4 6.JE-04 
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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 Inter retation of H draulic Testin 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 zones. Less fractured 
rock between the discontinuities has significantly lower 
hydraulic conductivity. 

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

o There is a correlation between high permeability in 
stream valleys and low permeability along topographic 
highs. This is explained in part by the presence of 
faults and associated fracture zones 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 is evidenced by the relatively high 
hydraulic conductivities measured in MW-1 and in the 
Quartz Mountain water well. 

o 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. 

o Rhyolitic intrusive rocks below the central portion of 
Crone Hill are expected to have relatively low 
permeability. 
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TABLE 8. 5-1 

WATER LEVEL DATA FRCJol ONSITE MONITOR \JELLS 

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.Ca) DEPTH ELEV. DEPTH ELEV. DEPTH ELEV. ELEV. 

(ft) (ft) ( ft.MSL) (ft.BHP) (ft.MSL) (ft.BHP) (ft.MSL) (ft.BHP) (ft.MSL) (ft.MSL) 

MW-1 240193 1917087 5522.0 152.6 5369 150.1 5372 5371 
MW-2 244113 1922847 5665.1 350.3 5315 5315 
MW-3 242069 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 241600 1915912 5839.6 344.9 5495 325.6 5514 293.7 5546 5518 
MW-10 240740 1919690 5479.3 50.5 5429 50.4 5429 50.1 5429 5429 
MW-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 246369 1927431 5812.3 314.8 5498 5498 
MW-14 2437n 1931535 5964.9 241.0 5n4 241. 7 5n3 242.0 sn3 5n3 
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 

BHP= below measuring point 

(a) Measurement q..,estionable. Not used to compute average water level. 









Table 8.6-1 
Discharges Measured at Quartz Mountain Spring 

Ml!!'!'!R UPPER LOWER TOTAL 
1 2 3 4 

DATE TIM! READING GPM FLOW RATE GP!1 CISTERN GPM CISTERN GPH GP!1 

(24 HR) (S!C/lOG) (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 25.0 

10/25/87 1004 68775 27.3 23 26.1 

10/26/87 0752 102490 25.8 23 26.: 29 11. 7 

10/26/87 1705 116420 28.3 24 25.0 60 5.7 70 4. 9 10.6 l/ 
10/27/87 1116 144430 25.7 24 25.0 60 5.7 75 4. 6 10.3 

10/28/87 1508 187345 25.6 22 27.3 49 7.0 115 3.0 10.0 

10/29/87 1551 225570 25.8 23 26.l so 6.8 95 3. 6 10.4 

11/02/87 1636 378270 26.3 24 25.0 39 8.8 235 l.5 10.3 

11/03/87 1027 406400 26.3 22 27. 3 

11/03/87 1138 407280 14. l 56 10.7 57 6.0 75 4. 6 10. 5 2/ 

11/05/87 1420 439100 10.5 60 10.0 72 4.7 65 5.3 10.0 

11/06/87 1245 453200 10.5 72 4.7 70 4.9 9.6 

11/09/87 1445 499870 10.5 58 10.3 72 4.7 64 5.3 10.0 

11/18/87 1450 637425 10.6 58 10.3 76 4. 5 80 4. 3 8.8 

11/18/87 1638 638580 10.7 58 10.3 

11/19/87 1430 652590 10.7 56 10.7 60 5.7 86 4. 0 9.7 

11/20/87 1430 667980 10.7 56 10.7 57 6.0 85 4.0 10.0 

11/21/87 0734 678910 10.7 57 10.5 105 3.3 82 4. 2 7.5 y 
11/22/87 1725 700170 10.5 

11/23/87 1441 714390 11. 1 55 10.9 57 6.0 85 4.0 10.0 

11/24/87 1628 731020 10.7 57 10.5 60 5.7 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 6.2 81 4. 2 10.4 

12/02/87 1355 853930 11.l 52 ll. 5 57 6.0 80 4.3 10.3 

12/03/87 1151 868320 10.9 55 10.9 59 5.8 82 4. 2 11J. 'J 

12/07/87 1628 934475 10.6 56 10.7 55 6.2 80 4. 3 10.5 

12/09/87 1414 964700 11. 0 55 10.9 57 6.0 82 4.2 10.2 

12/10/87 1612 982100 ll. 2 SJ 11. 3 57 6.0 80 4.3 10.3 

12/11/87 1137 995000 11.l 54 11. l 57 6.0 83 4 .1 10.l 

12/14/87 1122 1042565 11.0 54 ll. l 59 5.8 81 4. 2 10.0 

12/15/87 1642 1061970 11.0 57 10.5 57 6.0 82 4. 2 10.2 

12/17/87 1127 1090200 11. 0 55 10.9 59 5.8 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. l 53 11.3 58 5.9 87 3.9 9.8 

1 
CPI'! • Gallons Per Minute based on differences in =eter readings 

2 
GPl'I • Gallons Per Minute ba ■ ed on meter dial 

3 
CPI'! • Gallons Per Minute based on measurement of upper cistern overflew 

4 
GPl'I . Gallon ■ Per Minute based on measurement of lower cist.ern overflow 

TOTAL GPH •Gallons Per Minute based on sum of overflow fro= both cisterns 

'-' 11 Valve adju ■ tment to balance flow to system 

y l'feter box releveled. valve adjustment to balance flow to syst.em and t.o creat.e: 

alight backpres ■ure on meter to reduce water meter cavitation and erroneous reading ■ 

y Demand on upper cistern in system during aea ■urement 



TABLE 8.7-1 

INSTALLATION DEPTHS FOR GROUNDWATER SAMPLERS 

APPROXIMATE LENGTH OF 
DEPTH TO DEPTH TO TOP SAMPLE 

MONITOR WATER1 OF SAMPLER CHAMBER NOTES 

MW-1 152 3 210 10 
MW-2 283 2 350 10 
MW-3 69 70 50 
MW-5 19 120 50 
MW-6 277 330 10 
MW-7 377 400 10 
MW-9 342 400 10 
MW-10 48 100 10 
MW-11 200 290 10 
MW-12 315 350 10 
MW-13 316 2 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 

1January 28-29, 1988 
2December 1987 
3February 1988 
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TABLE 8.7-2 

LIST OF ANALYTICAL PARAMETERS 

General 
temperature 
conductivity 
pH 
TDS 

Ma'or Cations 
sodium 
potassium 
calcium 
magnesium 

Metals and Trace Constituents 
fluoride chromium 
total organic carbon iron 
phenols lead 
boron manganese 
arsenic mercury 
barium selenium 
cadmium silver 
copper antimony 

Radionuclides 
gross alpha emitters 
gross beta emitters 
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Ma'or Anions 
carbonate 
bicarbonate 
sulfate 
chloride 
nitrate 
nitrate 

zinc 
total cyanide 
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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 

a.11.1 Fred Marinelli 

Fred Marinelli is a senior hydrogeologist at ABC with 
over 10 years experience in geotechnical consul ting. 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. in Hydrology­
Groundwater from The University of Arizona in 1981. 

8.11.2 Joel Sie el 

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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~STEFFEN ROBERTSON & KIRSTEN 

\ ~ Consultlnc Enclneers 

CLIENT GALATIC RESOURCES INC. SOAErlOLt: No 

PROJECT QUARTZ MOUNTAIN MW- 2 

PROJECT No. ____ 1 __ 1 __ a __ o __ e ___ _ 

DATE DRILLED 11/4/87 

DRILLER ROGER CHANCELLOR 

LOCATION QUARTZ UOUNTAIN, OREGON 

COORDINATES SURFACE ELEVATION 

DEPTH 
(FEET) 

-225 

'-250 

..-275 

..... 300 

'--3 2 5 

r-350 

DESCRIPTION 

HARD, DARK GREY, ANGULAR BASALT, SOME QUARTZITE 

(2 4 8) 

( 2581 SOFT AL TEAED BASALT WITH CLAY MATRIX 

HARD, DARK GREY, ANGULAR BASALT, SOME QUARTZITE 
AND CLAY 

(3 85) 

SHEET 

2 OF 2 

INSPECTOR 

D.G. 

DISCHARGE 
(GPM) 

-

-

-

-

-

-

-375 -

-400 

RED INTERFLOW, AL TEAED BA SALT, CLAY MATRIX 
BECOMES HARDER WITH DEPTH 

BOTTOM OF BORING AT 423 

(SEE NOTES ON SHEET 1) 

:u.,Q_ 4.5 

(400) 5.5 

(423) 
5 .5 

-



14.2.4 Noise Re ulations of the State of Ore on 

Division 35 of Chapter 340, Oregon Administrative Rules 
(amended April 1983), contain the noise control roqul:11:.1ons 
for that state. Three portions of section 340-350035 ::ire of 
particular importance to the Quartz Mountain project. Section 
B. concerns new 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 
unused industrial or con~ercial site shall cause or permit the 
operation of that noise source if the Daise levels generated 
or indirectly caused by that noise source increases the 
ambient statistical noise levels L 10 or L50, by more than 10 
dBA in any one hour, or exceed the levels specified in Table 8 
(Appendix 14 .A), as measured at an appropriate neasurement 
point, as specified in subsection (3) (b) o:f t.nis rule. 
Section (3) (b) defines the measuring point as being that point 
on the noise sensitive property which is farther from the 
noise source n (A) 25 feet (7. 6 t1eters) tm:ard the noise source 
from that point on the noise sensitive building ;--,earest the 
noise source, or (B) that point on the noise sensitive 
property line nearest the noise source." 

The Oregon Noise Control Regulations for Industry and 
Commerce, in section .'340-15-035 (1) (B) (ii) state: "The a:soient 
statistical noise level of a new industrial or comnercial 
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 
neasurenent point" (as specified al:::o';e). Fer blas-::i:1g, ::r.e 
naximum impulse sound is defined as 93 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 
requirements pertaining to octave bands and audible discrete 
tones. These regulations are primarily directed tc~ard higter 
freque:1cy noises such as sa~~ills, e~c. 

The Oregon DEQ's Sound Measurement Procedures Manual 
( NPCS-1) ( n. d. ) served as the pr irnary guide for the baseline 
monitoring program conducted for the Quartz Mountain project. 
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APPENDIX 3.E 

GUIDE FOR TEXTURAL CLASSIFICATION IN SOIL FAMILIES 



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

The district may 
of distribution lines 
become part of the 
maintenance services. 

contract with the town for construction 
and water supply. District users would 
town's water system for billing and 

Possibly the district 
construct distribution lines. 
and maintenance services. 

may contract with others to 
The town would provide billing 

Lastly, the district may take full responsibility for 
construction, billing, and maintenance activities. The town 
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 Anal sis 

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, locally 
controlled revenue sources. Per capita GFRs have averages 
$279 over the three year period. 
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Mapping 
Unit No. 

3,4,4A,6 

16* 

18* 

30A 

31A 

34A 

34B 

34B/R.O. 

34C 

34A* 

34B* 

TABLE 3.D-1 

TAXONOMY OF MODAL SOILS (ESTIMATED) 1 

Classification 

no classification estimated; misc. mapping units 

Cumulic Cryaquolls 

fine-loamy over clayey, mixed, Aguie Cryoboralfs 

fine, mixed, frigid Typic Argixerolls 

clayey-skeletal, mixed, frigid Typic Argixerolls 

loamy-skeletal, mixed, frigid Typic Argixerolls 

loamy-skeletal, mixed, frigid Typic Argixerolls 

loamy-skeletal, mixed, frigid Typic Argixerolls 

loamy-skeletal, mixed, frigid Typic Argixerolls 

loamy-skeletal, mixed, mesic Typic Argixerolls 

loamy-skeletal, mixed, mesic Typic Argixerolls 

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

37A loamy-skeletal, mixed, frigid Typic Argixerolls 

37B loamy-skeletal, mixed, frigid Typic Argixerolls 

37B/R.O. 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 

41A 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 % Total % Total % Total Average % Total 
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 48.0% 
Prev 1ous Levied Tax 44,073 6.5% 42,230 5.2% 41,561 5.5% 62,500 7 .3% 47,591 6.2% 

Fines&.Bail 9,818 1.5% 7,837 1.0% 7,481 1.0% 10,000 I. 2% 8,784 1.1% 
License&. Franchise 69,352 10.3% 74,189 9.2% 67,537 9.0% 65,000 7 .6% 69,019 8.9% 
Cigarette Tax 6,158 0.9% 7,381 0.9% 11,507 1.5% 10,193 1.2% 8,810 1.1% 
Liquor Tax 21,114 3. 1% 19,847 2.5% 19,979 2.6% 19,355 2.3% 20,074 2,6% 
Animal License 15,222 2.3% 9,464 1.2% 11,429 1.5% 12,000 1.4% 12,029 1.6% 
Rura 1 FD 8,144 1.2% 12,006 1.5% 11,429 1.5% 12,000 1.4% 10,895 1.4% 
F. Serv. Contract 437 0.1% 0 0.0% 312 0.0% 300 0.0% 262 0.0% 
9-1-1 Fund 10,403 1.5% 10,407 l. 3% 45,717 6. 1% 10,832 1.3% 19,340 2.5% 
Other 7,633 1.1% 993 o. 1% 5,195 0. 7% 8,300 1.0% 5,530 0.7% 

Transfers In 53,028 7 .9% 51,204 6.4% 50,393 6.7% 42,500 5.0% 49,281 6.4% 
Revenue Sharing 27,334 4. 1% 0 0.0% 0 0.0% 0 0.0% 6,833 0.9% 
Interest 8,628 1.3% 7,890 1.0% 6,234 0.8% 6,000 0.7% 7,188 0.9% 

Beginning Balance 77,600 11.5% 176,189 21.9% 90,395 12.0% 200,500 23.4% 136,171 17.6% 

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 lnformat Ion Corporat Ion, January 1988. 
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Table 11.4-27 
Town of Lakeview, Oregon Fiscal Analysis 

General Fund Expenditures 

1987 Dollars 

% Total \ Total % Total % Total Average % Total 
Department 84-85 Expend 85-86 Expend 86-87 Expend 87-88 Expend 84/85-87 /88 Expend ............................. --·······- ·········- ................................................... ·········· ........ 
Police 

O&M 180,362 95.8% 193,445 99.3% 212,527 94.5% 214,883 97. 1% 200,304 96.6% 
Capital 7,859 4.2% 1,358 0.7% 12,260 5.5% 6,500 2 .9% 6,994 3.4% 

Total 188,221 37.1% 194,803 33.2% 224,788 29.8% 221,383 25.9% 207,299 30. 7% 

Fire/Disaster 
O&M 181,014 100.0% 209,841 100.0% 218,822 97 .0% 213,857 95.1% 205,884 97 .9% 

Cap1ta l 0 0.0% 0 0.0% 6,754 3.0% 11,000 4.9% 4,438 2. 1% 
Total 181,014 35.7% 209,841 35.8% 225,575 29.9% 224,857 26.3% 210,322 31.1% 

Recorder 
O&M 52,351 100.0% 53,313 95.5% 55,507 77 .0% 51,896 88.1% 53,267 89.1% 

Capital 0 0.0% 2,525 4.5% 16,624 23.0% 7,040 11. 9% 6,547 10.9% 
Total 52,351 10.3% 55,838 9. 5% 72,131 9.6% 58,936 6.9% 59,814 8.8% 

Attorney 
O&M 15,350 100.0% 15,859 100.0% 18,121 100.0% 17,654 100.0% 16,746 100.0% 

'--" 
Cap1ta l 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Total 15,350 3.0% 15,859 2. 7% 18,121 2.4% 17,654 2.1% 16,746 2.5% 

General Gov' t 
O&M 63,250 97 .2% 58,940 100.0% 111,880 59.6% 118,066 67 .2% 88,034 72.3% 

Cap1ta l 1,843 2.8% 0 0.0% 75,837 40.4% 57,500 32.8% 33,795 27 .7% 
Total 65,093 12.8% 58,940 10.1% 187,717 24.9% 175,566 20.5% 121,829 18.0% 

Transfers to Other Funds 
Build. & F1re Truck 0 0.0% 44,671 87. 7% 24,835 95.1% 30,000 19.1% 24,877 41.5% 

Planning 0 0.0% 961 l. 9% l, 273 4.9% 1,000 0.6% 808 1.3% 
Park 2,187 39.6% 5,291 10.4% 0 0.0% 12,841 8.2% 5,080 8.5% 

HUD 0 0.0% 4 0.0% 0 0.0% 0 0.0% l 0.0% 
Street 3,331 60.4% 0 0.0% 0 0.0% 113,153 72 .1% 29,121 48.6% 

Total Transfers 5,518 1.1% 50,928 8. 7% 26,108 3 .5% 156,994 18.4% 59,887 8.9% 

Tota 1 General Fund 
O&M 492,326 97 .0% 531,398 90.6% 616,856 81.8% 616,356 72.1% 564,234 83.5% 

Capital 9,702 1.9% 3,883 0.7% 111,476 14.8% 82,040 9.6% 51,775 7 .7% 
Transfers 5,518 1.1% 50,928 8. 7% 26,108 3.5% 156,994 18.4% 59,887 8.9% 

Total 507,547 100.0% 586,209 100.0% 754,440 100.0% 855,390 100.0% 675,896 100.0% ..................................................................... ···----··· .............................. --········ 
So~rce: C1ty of Lakev1eo' 1987-68 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 N~ OM SAR 
Point# S81Jl)le # (In.) pH ppm ppm meq/100g meq/100g meq/100g mohms/cm ppn X 

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. 11 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 8 371 9.6 1.00 0.08 0.15 0.4 5.19 0.034749 
5 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 0.0n842 
8 11 00-13 5.7 2 140 7.7 3.10 0.09 o. 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 
11 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 o. 15 0.3 0.11 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 
14 20 00-23 6.5 11 374 11.5 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 11.6 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. 71 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 0.11 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. 11 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 11 218 16.7 8.20 0.21 0. 15 0.3 0.95 0.059516 

23 34 00·08 6.7 35 456 11. 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 

.. \ 





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: 
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R.H. Wheeler 

K.A. Menard 
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Vege~ation/Range Task Leader 
Surface Water/Forestry 

Task Leader 
Graphics 

ii 
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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) in the 1985-86 school year. However combining 
elementary and middle school enrollments shows trends similar 
to those noted for the district as a whole: enrollments 
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 year. High school enrollment declined from 3 64 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 in 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. 
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TABLE 3.A-1 

PARTICLE SIZE ANALYSIS - FIRST SERIES LAB DATA 

Observ. Soil Depth Textural 
Point# 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 9 00-12 11.2 28.0 30.8 CLAY LOAM 
7 QMG 10 12-40 12.9 11. 6 75.5 CLAY 
8 QMG 11 00-13 41. 3 25.6 33.l CLAY LOAM 
9 QMG 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 J 

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 LOAM 
13 QMG 19 08-36 13.2 25.2 61. 7 CLAY 
14 QMG 20 00-23 35.3 38.0 26.7 LOAM/ 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 





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. In 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 Ha Elementar 
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 

Dal 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 Hi h 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 Staffin 
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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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 
diameter. 

A rock fragment greater than 10 inches in 

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, units, 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 soil materials lying 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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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 land type, 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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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, ice, 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 I 
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 
activity around a vent 
landforms. 

An area of 
resulting in 

concentrated volcanic 
cone or dome-shaped 

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 system. 
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one-year levy proposals s~t . a tax base ~or. the current 
school year only with no provision for continuing the base 
into the future. 

serial levy proposals create a new tax base for a 
specific length of time, but more than just ~he current school 
year. serial_levies may be approve~ ~s 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 levy 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 local 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 little 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 in 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 

FremontLHay 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 School 
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 

Administrators 
Principals 

Library/Media 
Elementary Teachers 
Secondary Teachers 

Other Teachers 
Guidance and Counseling 

Instructional Aides 
Other Aides 

Office/Clerical 
Nonprofessional 

Total 

Staffing (FTE) 

4.5 
4.0 
2.0 

29.5 
17.8 
11.2 
2.0 
6.5 
4.5 
6.5 

21.1 

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. F. Hollister and D! S. Jennings 

Abstract 
,· 

631 P03 

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 orcbodies, 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 underlie 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 curre11,tly ·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 cl 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 colleclively 
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 Sdting 

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 dep0sits 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 mineralized (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). McKee 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-metcr thickness of 13 Ma 

and younger volcanic rocks including dacite flows, flow breccias and tuffs, basalt and andesite 

flows and flow breccias. Volcaniclastics r~ks .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 ~t 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 alteration 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 activity could span at least 

two million years. The repeated deposition of basalt flows with rhyolite domes over a large area 



APR 18 '94 12:58 
-- - - - -- - -- - ---- ------ -- ------ - --

MGNT GROUP 631 P05 

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 from 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 erratic.ally present. The protolith 
for all merclll)' deposits is rhyolite and hot spring siliceous sinter. 

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

Thick talus, in excess of lS feet, composed mostly o~ opaline and chalcedonic silica is found in 
trenches around Crone Hill. Little such t.alus occurs below the other mercury deposits. 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 extent 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 
Quart2. 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 Au:Ag 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 sulfidic. 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 involvemenl a.c; an ore host at Crone Hill may have influenced the high sulfide content of that 
ore. 

Alterntion 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, earthy 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 dissemiante.d gold occurs in the illite•bea.ring. argillic alteration 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 inlercepts. Other vein configurations are clearly possible. The interpretation 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 defined veins 
were also indicated, but these were omitted from the Figures because their positions and 

projections are most subjective. The link of inte_rcepts shown on Figures 5 and 6 provide for a 
vein potential of 750,000 tons aver-~ging 0.3 ounces gold per ton. 


	QuartzMountainGold001
	QuartzMountainGold002
	QuartzMountainGold003
	QuartzMountainGold004
	QuartzMountainGold005
	QuartzMountainGold006
	QuartzMountainGold007
	QuartzMountainGold008
	QuartzMountainGold009
	QuartzMountainGold010
	QuartzMountainGold011
	QuartzMountainGold012
	QuartzMountainGold013
	QuartzMountainGold014
	QuartzMountainGold015
	QuartzMountainGold016
	QuartzMountainGold017
	QuartzMountainGold018
	QuartzMountainGold019
	QuartzMountainGold020
	QuartzMountainGold021
	QuartzMountainGold022
	QuartzMountainGold023
	QuartzMountainGold024
	QuartzMountainGold025
	QuartzMountainGold026
	QuartzMountainGold027
	QuartzMountainGold028
	QuartzMountainGold029
	QuartzMountainGold030
	QuartzMountainGold031
	QuartzMountainGold032
	QuartzMountainGold033
	QuartzMountainGold034
	QuartzMountainGold035
	QuartzMountainGold036
	QuartzMountainGold037
	QuartzMountainGold038
	QuartzMountainGold039
	QuartzMountainGold040
	QuartzMountainGold041
	QuartzMountainGold042
	QuartzMountainGold043
	QuartzMountainGold044
	QuartzMountainGold045
	QuartzMountainGold046
	QuartzMountainGold047
	QuartzMountainGold048
	QuartzMountainGold049
	QuartzMountainGold050
	QuartzMountainGold051
	QuartzMountainGold052
	QuartzMountainGold053
	QuartzMountainGold054
	QuartzMountainGold055
	QuartzMountainGold056
	QuartzMountainGold058
	QuartzMountainGold059
	QuartzMountainGold060
	QuartzMountainGold063
	QuartzMountainGold064
	QuartzMountainGold065
	QuartzMountainGold066
	QuartzMountainGold067
	QuartzMountainGold068
	QuartzMountainGold069
	QuartzMountainGold070
	QuartzMountainGold071
	QuartzMountainGold072
	QuartzMountainGold073
	QuartzMountainGold074
	QuartzMountainGold075
	QuartzMountainGold076
	QuartzMountainGold077
	QuartzMountainGold078
	QuartzMountainGold079
	QuartzMountainGold080
	QuartzMountainGold081
	QuartzMountainGold082
	QuartzMountainGold083
	QuartzMountainGold084
	QuartzMountainGold085
	QuartzMountainGold099
	QuartzMountainGold100
	QuartzMountainGold1000
	QuartzMountainGold1001
	QuartzMountainGold1002
	QuartzMountainGold1006
	QuartzMountainGold1007
	QuartzMountainGold1008
	QuartzMountainGold1009
	QuartzMountainGold101
	QuartzMountainGold1010
	QuartzMountainGold1011
	QuartzMountainGold1012
	QuartzMountainGold1013
	QuartzMountainGold1014
	QuartzMountainGold1015
	QuartzMountainGold1016
	QuartzMountainGold1017
	QuartzMountainGold1018
	QuartzMountainGold102
	QuartzMountainGold103
	QuartzMountainGold104
	QuartzMountainGold105
	QuartzMountainGold106
	QuartzMountainGold107
	QuartzMountainGold108
	QuartzMountainGold118
	QuartzMountainGold135
	QuartzMountainGold141
	QuartzMountainGold142
	QuartzMountainGold143
	QuartzMountainGold144
	QuartzMountainGold145
	QuartzMountainGold146
	QuartzMountainGold147
	QuartzMountainGold149
	QuartzMountainGold151
	QuartzMountainGold152
	QuartzMountainGold153
	QuartzMountainGold154
	QuartzMountainGold155
	QuartzMountainGold156
	QuartzMountainGold159
	QuartzMountainGold161
	QuartzMountainGold162
	QuartzMountainGold164
	QuartzMountainGold165
	QuartzMountainGold166
	QuartzMountainGold167
	QuartzMountainGold168
	QuartzMountainGold169
	QuartzMountainGold170
	QuartzMountainGold171
	QuartzMountainGold172
	QuartzMountainGold173
	QuartzMountainGold174
	QuartzMountainGold176
	QuartzMountainGold177
	QuartzMountainGold178
	QuartzMountainGold179
	QuartzMountainGold180
	QuartzMountainGold181
	QuartzMountainGold182
	QuartzMountainGold183
	QuartzMountainGold184
	QuartzMountainGold185
	QuartzMountainGold186
	QuartzMountainGold187
	QuartzMountainGold188
	QuartzMountainGold189
	QuartzMountainGold190
	QuartzMountainGold191
	QuartzMountainGold192
	QuartzMountainGold194
	QuartzMountainGold195
	QuartzMountainGold196
	QuartzMountainGold197
	QuartzMountainGold221
	QuartzMountainGold222
	QuartzMountainGold223
	QuartzMountainGold224
	QuartzMountainGold225
	QuartzMountainGold226
	QuartzMountainGold227
	QuartzMountainGold228
	QuartzMountainGold229
	QuartzMountainGold230
	QuartzMountainGold231
	QuartzMountainGold232
	QuartzMountainGold233
	QuartzMountainGold234
	QuartzMountainGold235
	QuartzMountainGold236
	QuartzMountainGold237
	QuartzMountainGold238
	QuartzMountainGold239
	QuartzMountainGold240
	QuartzMountainGold241
	QuartzMountainGold242
	QuartzMountainGold243
	QuartzMountainGold244
	QuartzMountainGold245
	QuartzMountainGold246
	QuartzMountainGold247
	QuartzMountainGold248
	QuartzMountainGold249
	QuartzMountainGold250
	QuartzMountainGold251
	QuartzMountainGold252
	QuartzMountainGold253
	QuartzMountainGold254
	QuartzMountainGold255
	QuartzMountainGold256
	QuartzMountainGold257
	QuartzMountainGold258
	QuartzMountainGold259
	QuartzMountainGold260
	QuartzMountainGold261
	QuartzMountainGold262
	QuartzMountainGold263
	QuartzMountainGold264
	QuartzMountainGold265
	QuartzMountainGold266
	QuartzMountainGold267
	QuartzMountainGold268
	QuartzMountainGold269
	QuartzMountainGold270
	QuartzMountainGold271
	QuartzMountainGold272
	QuartzMountainGold273
	QuartzMountainGold274
	QuartzMountainGold276
	QuartzMountainGold277
	QuartzMountainGold278
	QuartzMountainGold280
	QuartzMountainGold281
	QuartzMountainGold282
	QuartzMountainGold283
	QuartzMountainGold284
	QuartzMountainGold285
	QuartzMountainGold286
	QuartzMountainGold287
	QuartzMountainGold288
	QuartzMountainGold289
	QuartzMountainGold290
	QuartzMountainGold291
	QuartzMountainGold292
	QuartzMountainGold293
	QuartzMountainGold294
	QuartzMountainGold295
	QuartzMountainGold296
	QuartzMountainGold297
	QuartzMountainGold298
	QuartzMountainGold299
	QuartzMountainGold300
	QuartzMountainGold301
	QuartzMountainGold302
	QuartzMountainGold303
	QuartzMountainGold304
	QuartzMountainGold305
	QuartzMountainGold306
	QuartzMountainGold307
	QuartzMountainGold308
	QuartzMountainGold309
	QuartzMountainGold310
	QuartzMountainGold311
	QuartzMountainGold312
	QuartzMountainGold313
	QuartzMountainGold314
	QuartzMountainGold315
	QuartzMountainGold316
	QuartzMountainGold317
	QuartzMountainGold318
	QuartzMountainGold319
	QuartzMountainGold320
	QuartzMountainGold321
	QuartzMountainGold322
	QuartzMountainGold323
	QuartzMountainGold324
	QuartzMountainGold325
	QuartzMountainGold326
	QuartzMountainGold327
	QuartzMountainGold328
	QuartzMountainGold329
	QuartzMountainGold330
	QuartzMountainGold332
	QuartzMountainGold333
	QuartzMountainGold334
	QuartzMountainGold335
	QuartzMountainGold336
	QuartzMountainGold337
	QuartzMountainGold338
	QuartzMountainGold339
	QuartzMountainGold340
	QuartzMountainGold341
	QuartzMountainGold342
	QuartzMountainGold343
	QuartzMountainGold344
	QuartzMountainGold345
	QuartzMountainGold346
	QuartzMountainGold347
	QuartzMountainGold348
	QuartzMountainGold350
	QuartzMountainGold351
	QuartzMountainGold352
	QuartzMountainGold353
	QuartzMountainGold354
	QuartzMountainGold356
	QuartzMountainGold357
	QuartzMountainGold358
	QuartzMountainGold359
	QuartzMountainGold361
	QuartzMountainGold362
	QuartzMountainGold363
	QuartzMountainGold364
	QuartzMountainGold366
	QuartzMountainGold367
	QuartzMountainGold368
	QuartzMountainGold369
	QuartzMountainGold371
	QuartzMountainGold372
	QuartzMountainGold373
	QuartzMountainGold374
	QuartzMountainGold375
	QuartzMountainGold376
	QuartzMountainGold377
	QuartzMountainGold378
	QuartzMountainGold379
	QuartzMountainGold380
	QuartzMountainGold381
	QuartzMountainGold382
	QuartzMountainGold383
	QuartzMountainGold384
	QuartzMountainGold385
	QuartzMountainGold386
	QuartzMountainGold387
	QuartzMountainGold388
	QuartzMountainGold389
	QuartzMountainGold390
	QuartzMountainGold391
	QuartzMountainGold393
	QuartzMountainGold394
	QuartzMountainGold395
	QuartzMountainGold396
	QuartzMountainGold397
	QuartzMountainGold398
	QuartzMountainGold399
	QuartzMountainGold400
	QuartzMountainGold401
	QuartzMountainGold402
	QuartzMountainGold407
	QuartzMountainGold408
	QuartzMountainGold409
	QuartzMountainGold410
	QuartzMountainGold411
	QuartzMountainGold412
	QuartzMountainGold413
	QuartzMountainGold414
	QuartzMountainGold415
	QuartzMountainGold416
	QuartzMountainGold417
	QuartzMountainGold418
	QuartzMountainGold419
	QuartzMountainGold420
	QuartzMountainGold421
	QuartzMountainGold422
	QuartzMountainGold423
	QuartzMountainGold424
	QuartzMountainGold425
	QuartzMountainGold426
	QuartzMountainGold427
	QuartzMountainGold428
	QuartzMountainGold429
	QuartzMountainGold430
	QuartzMountainGold431
	QuartzMountainGold432
	QuartzMountainGold433
	QuartzMountainGold434
	QuartzMountainGold435
	QuartzMountainGold436
	QuartzMountainGold437
	QuartzMountainGold438
	QuartzMountainGold439
	QuartzMountainGold440
	QuartzMountainGold441
	QuartzMountainGold442
	QuartzMountainGold443
	QuartzMountainGold444
	QuartzMountainGold445
	QuartzMountainGold446
	QuartzMountainGold447
	QuartzMountainGold448
	QuartzMountainGold449
	QuartzMountainGold450
	QuartzMountainGold451
	QuartzMountainGold452
	QuartzMountainGold453
	QuartzMountainGold454
	QuartzMountainGold455
	QuartzMountainGold456
	QuartzMountainGold457
	QuartzMountainGold458
	QuartzMountainGold459
	QuartzMountainGold460
	QuartzMountainGold461
	QuartzMountainGold462
	QuartzMountainGold463
	QuartzMountainGold464
	QuartzMountainGold465
	QuartzMountainGold466
	QuartzMountainGold467
	QuartzMountainGold468
	QuartzMountainGold469
	QuartzMountainGold470
	QuartzMountainGold471
	QuartzMountainGold472
	QuartzMountainGold473
	QuartzMountainGold474
	QuartzMountainGold475
	QuartzMountainGold476
	QuartzMountainGold477
	QuartzMountainGold478
	QuartzMountainGold479
	QuartzMountainGold480
	QuartzMountainGold481
	QuartzMountainGold482
	QuartzMountainGold483
	QuartzMountainGold484
	QuartzMountainGold485
	QuartzMountainGold486
	QuartzMountainGold487
	QuartzMountainGold488
	QuartzMountainGold489
	QuartzMountainGold490
	QuartzMountainGold491
	QuartzMountainGold492
	QuartzMountainGold493
	QuartzMountainGold494
	QuartzMountainGold495
	QuartzMountainGold496
	QuartzMountainGold497
	QuartzMountainGold498
	QuartzMountainGold499
	QuartzMountainGold500
	QuartzMountainGold501
	QuartzMountainGold502
	QuartzMountainGold503
	QuartzMountainGold504
	QuartzMountainGold505
	QuartzMountainGold506
	QuartzMountainGold507
	QuartzMountainGold508
	QuartzMountainGold509
	QuartzMountainGold510
	QuartzMountainGold511
	QuartzMountainGold512
	QuartzMountainGold513
	QuartzMountainGold514
	QuartzMountainGold515
	QuartzMountainGold516
	QuartzMountainGold517
	QuartzMountainGold518
	QuartzMountainGold519
	QuartzMountainGold520
	QuartzMountainGold521
	QuartzMountainGold522
	QuartzMountainGold523
	QuartzMountainGold524
	QuartzMountainGold525
	QuartzMountainGold526
	QuartzMountainGold527
	QuartzMountainGold528
	QuartzMountainGold529
	QuartzMountainGold530
	QuartzMountainGold531
	QuartzMountainGold532
	QuartzMountainGold533
	QuartzMountainGold534
	QuartzMountainGold535
	QuartzMountainGold536
	QuartzMountainGold537
	QuartzMountainGold538
	QuartzMountainGold539
	QuartzMountainGold540
	QuartzMountainGold541
	QuartzMountainGold542
	QuartzMountainGold543
	QuartzMountainGold544
	QuartzMountainGold545
	QuartzMountainGold546
	QuartzMountainGold547
	QuartzMountainGold548
	QuartzMountainGold549
	QuartzMountainGold551
	QuartzMountainGold552
	QuartzMountainGold553
	QuartzMountainGold554
	QuartzMountainGold555
	QuartzMountainGold556
	QuartzMountainGold557
	QuartzMountainGold558
	QuartzMountainGold559
	QuartzMountainGold560
	QuartzMountainGold561
	QuartzMountainGold562
	QuartzMountainGold563
	QuartzMountainGold564
	QuartzMountainGold565
	QuartzMountainGold566
	QuartzMountainGold568
	QuartzMountainGold569
	QuartzMountainGold570
	QuartzMountainGold571
	QuartzMountainGold572
	QuartzMountainGold573
	QuartzMountainGold574
	QuartzMountainGold576
	QuartzMountainGold577
	QuartzMountainGold578
	QuartzMountainGold579
	QuartzMountainGold580
	QuartzMountainGold581
	QuartzMountainGold582
	QuartzMountainGold583
	QuartzMountainGold584
	QuartzMountainGold586
	QuartzMountainGold587
	QuartzMountainGold588
	QuartzMountainGold589
	QuartzMountainGold590
	QuartzMountainGold591
	QuartzMountainGold592
	QuartzMountainGold593
	QuartzMountainGold594
	QuartzMountainGold595
	QuartzMountainGold596
	QuartzMountainGold597
	QuartzMountainGold598
	QuartzMountainGold599
	QuartzMountainGold600
	QuartzMountainGold601
	QuartzMountainGold602
	QuartzMountainGold603
	QuartzMountainGold604
	QuartzMountainGold605
	QuartzMountainGold606
	QuartzMountainGold607
	QuartzMountainGold608
	QuartzMountainGold609
	QuartzMountainGold610
	QuartzMountainGold611
	QuartzMountainGold612
	QuartzMountainGold613
	QuartzMountainGold614
	QuartzMountainGold615
	QuartzMountainGold616
	QuartzMountainGold617
	QuartzMountainGold618
	QuartzMountainGold619
	QuartzMountainGold620
	QuartzMountainGold621
	QuartzMountainGold622
	QuartzMountainGold623
	QuartzMountainGold624
	QuartzMountainGold625
	QuartzMountainGold626
	QuartzMountainGold627
	QuartzMountainGold628
	QuartzMountainGold629
	QuartzMountainGold630
	QuartzMountainGold631
	QuartzMountainGold632
	QuartzMountainGold633
	QuartzMountainGold634
	QuartzMountainGold635
	QuartzMountainGold636
	QuartzMountainGold637
	QuartzMountainGold638
	QuartzMountainGold639
	QuartzMountainGold640
	QuartzMountainGold641
	QuartzMountainGold642
	QuartzMountainGold643
	QuartzMountainGold644
	QuartzMountainGold645
	QuartzMountainGold646
	QuartzMountainGold647
	QuartzMountainGold648
	QuartzMountainGold649
	QuartzMountainGold65
	QuartzMountainGold651
	QuartzMountainGold652
	QuartzMountainGold653
	QuartzMountainGold654
	QuartzMountainGold655
	QuartzMountainGold656
	QuartzMountainGold657
	QuartzMountainGold658
	QuartzMountainGold659
	QuartzMountainGold660
	QuartzMountainGold661
	QuartzMountainGold662
	QuartzMountainGold663
	QuartzMountainGold664
	QuartzMountainGold665
	QuartzMountainGold666
	QuartzMountainGold667
	QuartzMountainGold668
	QuartzMountainGold669
	QuartzMountainGold670
	QuartzMountainGold671
	QuartzMountainGold672
	QuartzMountainGold673
	QuartzMountainGold674
	QuartzMountainGold675
	QuartzMountainGold676
	QuartzMountainGold677
	QuartzMountainGold678
	QuartzMountainGold679
	QuartzMountainGold680
	QuartzMountainGold681
	QuartzMountainGold682
	QuartzMountainGold683
	QuartzMountainGold684
	QuartzMountainGold685
	QuartzMountainGold686
	QuartzMountainGold687
	QuartzMountainGold688
	QuartzMountainGold689
	QuartzMountainGold690
	QuartzMountainGold691
	QuartzMountainGold692
	QuartzMountainGold693
	QuartzMountainGold694
	QuartzMountainGold695
	QuartzMountainGold696
	QuartzMountainGold697
	QuartzMountainGold698
	QuartzMountainGold699
	QuartzMountainGold700
	QuartzMountainGold701
	QuartzMountainGold702
	QuartzMountainGold703
	QuartzMountainGold704
	QuartzMountainGold705
	QuartzMountainGold706
	QuartzMountainGold707
	QuartzMountainGold708
	QuartzMountainGold709
	QuartzMountainGold710
	QuartzMountainGold711
	QuartzMountainGold712
	QuartzMountainGold713
	QuartzMountainGold714
	QuartzMountainGold715
	QuartzMountainGold716
	QuartzMountainGold717
	QuartzMountainGold718
	QuartzMountainGold719
	QuartzMountainGold720
	QuartzMountainGold721
	QuartzMountainGold722
	QuartzMountainGold723
	QuartzMountainGold724
	QuartzMountainGold725
	QuartzMountainGold726
	QuartzMountainGold727
	QuartzMountainGold728
	QuartzMountainGold729
	QuartzMountainGold730
	QuartzMountainGold731
	QuartzMountainGold732
	QuartzMountainGold733
	QuartzMountainGold734
	QuartzMountainGold735
	QuartzMountainGold736
	QuartzMountainGold737
	QuartzMountainGold738
	QuartzMountainGold739
	QuartzMountainGold740
	QuartzMountainGold741
	QuartzMountainGold742
	QuartzMountainGold743
	QuartzMountainGold744
	QuartzMountainGold745
	QuartzMountainGold746
	QuartzMountainGold747
	QuartzMountainGold748
	QuartzMountainGold749
	QuartzMountainGold750
	QuartzMountainGold751
	QuartzMountainGold752
	QuartzMountainGold753
	QuartzMountainGold754
	QuartzMountainGold755
	QuartzMountainGold756
	QuartzMountainGold757
	QuartzMountainGold758
	QuartzMountainGold759
	QuartzMountainGold760
	QuartzMountainGold761
	QuartzMountainGold762
	QuartzMountainGold763
	QuartzMountainGold764
	QuartzMountainGold765
	QuartzMountainGold766
	QuartzMountainGold767
	QuartzMountainGold768
	QuartzMountainGold769
	QuartzMountainGold770
	QuartzMountainGold771
	QuartzMountainGold772
	QuartzMountainGold773
	QuartzMountainGold774
	QuartzMountainGold775
	QuartzMountainGold776
	QuartzMountainGold777
	QuartzMountainGold778
	QuartzMountainGold779
	QuartzMountainGold780
	QuartzMountainGold781
	QuartzMountainGold782
	QuartzMountainGold783
	QuartzMountainGold784
	QuartzMountainGold785
	QuartzMountainGold786
	QuartzMountainGold787
	QuartzMountainGold788
	QuartzMountainGold789
	QuartzMountainGold790
	QuartzMountainGold791
	QuartzMountainGold792
	QuartzMountainGold793
	QuartzMountainGold794
	QuartzMountainGold795
	QuartzMountainGold796
	QuartzMountainGold797
	QuartzMountainGold798
	QuartzMountainGold799
	QuartzMountainGold800
	QuartzMountainGold801
	QuartzMountainGold802
	QuartzMountainGold803
	QuartzMountainGold804
	QuartzMountainGold805
	QuartzMountainGold806
	QuartzMountainGold807
	QuartzMountainGold808
	QuartzMountainGold809
	QuartzMountainGold810
	QuartzMountainGold811
	QuartzMountainGold812
	QuartzMountainGold813
	QuartzMountainGold814
	QuartzMountainGold815
	QuartzMountainGold816
	QuartzMountainGold817
	QuartzMountainGold818
	QuartzMountainGold819
	QuartzMountainGold820
	QuartzMountainGold821
	QuartzMountainGold822
	QuartzMountainGold823
	QuartzMountainGold824
	QuartzMountainGold825
	QuartzMountainGold826
	QuartzMountainGold827
	QuartzMountainGold828
	QuartzMountainGold829
	QuartzMountainGold830
	QuartzMountainGold831
	QuartzMountainGold832
	QuartzMountainGold833
	QuartzMountainGold834
	QuartzMountainGold835
	QuartzMountainGold836
	QuartzMountainGold837
	QuartzMountainGold838
	QuartzMountainGold839
	QuartzMountainGold840
	QuartzMountainGold841
	QuartzMountainGold842
	QuartzMountainGold843
	QuartzMountainGold844
	QuartzMountainGold845
	QuartzMountainGold846
	QuartzMountainGold847
	QuartzMountainGold848
	QuartzMountainGold849
	QuartzMountainGold850
	QuartzMountainGold851
	QuartzMountainGold852
	QuartzMountainGold853
	QuartzMountainGold854
	QuartzMountainGold855
	QuartzMountainGold856
	QuartzMountainGold857
	QuartzMountainGold858
	QuartzMountainGold859
	QuartzMountainGold860
	QuartzMountainGold861
	QuartzMountainGold862
	QuartzMountainGold863
	QuartzMountainGold864
	QuartzMountainGold865
	QuartzMountainGold866
	QuartzMountainGold867
	QuartzMountainGold868
	QuartzMountainGold869
	QuartzMountainGold870
	QuartzMountainGold871
	QuartzMountainGold872
	QuartzMountainGold873
	QuartzMountainGold874
	QuartzMountainGold875
	QuartzMountainGold876
	QuartzMountainGold877
	QuartzMountainGold878
	QuartzMountainGold879
	QuartzMountainGold880
	QuartzMountainGold881
	QuartzMountainGold882
	QuartzMountainGold883
	QuartzMountainGold884
	QuartzMountainGold885
	QuartzMountainGold886
	QuartzMountainGold887
	QuartzMountainGold888
	QuartzMountainGold889
	QuartzMountainGold890
	QuartzMountainGold891
	QuartzMountainGold892
	QuartzMountainGold893
	QuartzMountainGold894
	QuartzMountainGold895
	QuartzMountainGold896
	QuartzMountainGold897
	QuartzMountainGold898
	QuartzMountainGold899
	QuartzMountainGold900
	QuartzMountainGold901
	QuartzMountainGold902
	QuartzMountainGold903
	QuartzMountainGold904
	QuartzMountainGold905
	QuartzMountainGold906
	QuartzMountainGold907
	QuartzMountainGold908
	QuartzMountainGold909
	QuartzMountainGold910
	QuartzMountainGold911
	QuartzMountainGold912
	QuartzMountainGold913
	QuartzMountainGold914
	QuartzMountainGold915
	QuartzMountainGold916
	QuartzMountainGold917
	QuartzMountainGold919
	QuartzMountainGold920
	QuartzMountainGold921
	QuartzMountainGold922
	QuartzMountainGold923
	QuartzMountainGold924
	QuartzMountainGold925
	QuartzMountainGold926
	QuartzMountainGold927
	QuartzMountainGold928
	QuartzMountainGold929
	QuartzMountainGold930
	QuartzMountainGold931
	QuartzMountainGold932
	QuartzMountainGold933
	QuartzMountainGold934
	QuartzMountainGold935
	QuartzMountainGold938
	QuartzMountainGold939
	QuartzMountainGold940
	QuartzMountainGold941
	QuartzMountainGold942
	QuartzMountainGold943
	QuartzMountainGold944
	QuartzMountainGold945
	QuartzMountainGold946
	QuartzMountainGold947
	QuartzMountainGold948
	QuartzMountainGold949
	QuartzMountainGold950
	QuartzMountainGold951
	QuartzMountainGold952
	QuartzMountainGold953
	QuartzMountainGold954
	QuartzMountainGold955
	QuartzMountainGold956
	QuartzMountainGold957
	QuartzMountainGold958
	QuartzMountainGold959
	QuartzMountainGold960
	QuartzMountainGold961
	QuartzMountainGold962
	QuartzMountainGold963
	QuartzMountainGold964
	QuartzMountainGold965
	QuartzMountainGold966
	QuartzMountainGold967
	QuartzMountainGold968
	QuartzMountainGold969
	QuartzMountainGold970
	QuartzMountainGold971
	QuartzMountainGold972
	QuartzMountainGold973
	QuartzMountainGold974
	QuartzMountainGold975
	QuartzMountainGold976
	QuartzMountainGold977
	QuartzMountainGold978
	QuartzMountainGold979
	QuartzMountainGold980
	QuartzMountainGold981
	QuartzMountainGold982
	QuartzMountainGold983
	QuartzMountainGold984
	QuartzMountainGold985
	QuartzMountainGold986
	QuartzMountainGold987
	QuartzMountainGold988
	QuartzMountainGold989
	QuartzMountainGold990
	QuartzMountainGold991
	QuartzMountainGold992
	QuartzMountainGold993
	QuartzMountainGold995
	QuartzMountainGold996
	QuartzMountainGold997
	QuartzMountainGold998
	QuartzMountainGold999

