STEFFEN ROBERTSON & KIRSTEN

-

CLIENT GALATIC SERVICES INC WELL No,.
PROJECT _QUARTZ MOUNTAIN MwW-3

Consulting Engineers

PROJECT No._ _11808.07 ' BY

DATE _11/2/87

0. GIBBS

WELL LOCATION N 242,080.200

1,028,118.720

1

FLUSH JOINTED

PVC CASING
SCH. 80 .

2° x 6° ENDCAP

2.

3.

MONITORING WELL DETAILS

6° & PROTECTIVE
CASING

/
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EL.5519.568"'

TOP OF PVC

DRY GRANULAR

BENTONITE
BENTONITE GROUT 2
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GROUND SURFACE

NDEPTH

122’

TOP OF GROUT

TOP OF SEAL

BENTONITE PELLETS\

DEPTH

13"

TOP OF BACKFILL

No. 8-12 SILICA SAND\
0.020° SLOTTED
PVC SCREEN \

|

NOTES:

DEPTH

149

TOP OF SCREEN

DEPTH

BOTTOM OF SCREEN

SNNDREINNNNNnan

BOTTOM OF BORING

1. NOT DRAWN TO 8CALE

SEE BORING LOG + MW-3
FOR DETAILED ROCK DESCRIPTION

ALL ELEVATIONS APPROXIMATE
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CLIENT GALATIC RESOURCES ING|BOREHOLE No.
STEFFEN ROBERTSON & KIRSTEN |ProJect _QUARTZ MOUNTAIN MW-5
SHEET
PROJECT No. 11808
Consulting Engl ! OF 1
DRILLER ROGER CHANCELLOR F.M
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
TH
?FEEPET) DESCRIPTION °'st“PAMR)GE
(10) TOPSOIL. DARK BROWN, SILTY, WEATHERED RHYOLITE
25 i
[ca0) .,
Ks0) 4
ALTERED RHYOLITE WITH QUARTZITE
L 400 {(102) 445
K122) 186.5
125 ~
450 [150) _
ALTERED ROCK WITH HIGH CLAY CONTENT ? RHYOLITE ?
BOTTOM OF BORING AT 1682’
175 —
NOTES:
1. BORING WAS DRILLED WITH AIR ROTARY METHOD
AND 8° & HAMMER BIT.
200 2. WATER CIRCULATED FROM 10 FT. TO 162 FT. TO .
ENHANCE REMOVAL OF CUTTINGS.
3. WATER FIRST ENCOUNTERED AT 40 FT.
4. SEE MW-5 FOR COMPLETION DETAILS.
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CLIENT GALATIC RESQURCES NG [BOREHOLE NoJ
STEFFEN ROBERTSON & KIRSTEN |rrouecT QUARTZ MOUNTAIN MW-8
S8HEET
\/ PROJECT No. 118086 2 OF 2
Consulting Engineers DATE DRILLED _ 10/28/87 T SPECTOR
DRILLER _R R CHANCELL 0.0
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
DEPTH DISCHARGE
(FEET) DESCRIPTION (GPM)
226 -
250 -
275 _
—300 —
326 -
~3650 —
L 376 K375 1 ]
385)
RED/BROWN ALTERED BASALT WITH CLAY
L 400 o fta01) . -
(405) )
EXTENSIVE UNCONSOLIDATED, ROUNDED PARTICLES, GRAVEL SIZES | (443
BOTTOM OF BORING AT 413° 29
(SEE NOTES ON SHEET 1)
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CLIENT GALATIC RESOURGES ing |[POREHOLE No]
STEFFEN ROBERTSON & KIRSTEN |PROJECT _ QUARTZ MOUNTAIN Mw-7
SHEET
\/ PROJECT No. 11806 2 OF 2
Consulting Engineers DATE DRILLED 1271787 NSPECTOR
DRILLER _ROGER CHANCELLOR 0.
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
DEPTH DISCHARGE
(FEET) DESCRIPTION AN
. (343)
—350 ‘ —1
VERY HARD, DARK GREY, CRYSTALLINE, ANGULAR BASALT
400 |400) ¥100 =l
(410) GALLONS
RED/BROWN ALTERED BASALT WITH CLAY MATRIX
450 | ~
(460)
RED/BROWN VERY ALTERED BASALT AND HEAVY CLAY
—500 BOTTOM OF BORING AT 500 B
- -
N ]
NOTES:
1. BORING WAS DRILLED WITH AIR ROTARY METHOD
AND 8" & HAMMER BIT.
b~ 2. WATER CIRCULATED FROM 5 FT. TO 500 FT.TO —
ENHANCE REMOVAL OF CUTTINGS.
3. WATER FIRST ENCOUNTERED AT 100 FT.
4. SEE MW~7 FOR COMPLETION DETAILS
* WATER DISCHARGED AT BEGINNING OF DRILLING DAY
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CLIENT GALATIC RESOURCES NG .[POREHOLE Noj
STEFFEN ROBERTSON & KIRSTEN |PROJECT QUARTZ MOUNTAIN :w"’
HEET
— PROJECT No. 11806 2 OF 2
onsuitin figineers
£ tne DATE DRILLED _11/30/87 INSPECTOR
DRILLER ROGER CHANCELLOR 0.G
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
DEPTH DISCHARGE
(FeeT) DESCRIPTION P
(38S)
—400 SLIGHTLY ALTERED, PINK & BROWN, HARD, ANGULAR RHYOLITE 7
(422)
450 -
BORING
PRODUCED NO
WATER DURING
DRILLING
500 -
UNIFORM GREY, HARD, ANGULAR RHYOLITE
550 -
800 -

BOTTOM OF BORING AT 802’

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

2. WATER CIRCULATED FROM 10 FT. TO 802 FT. TO
ENHANCE REMOVAL OF CUTTINGS.

3. WATER FIRST ENCOUNTERED AT
4. SEE MW-9 FOR COMPLETION DETAILS.
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STEFFEN ROBERTSON & KIRSTEN

Consulting Engineers

CLIENT _GALATIC SERVICES INC, WELL No.

PROJECT _QUARTZ TAIN MW-10
PROJECT No.__11808.07 ay
DATE _12/21/87 D. GIBBS

WELL LOCATION N 240,7390.829

E 1,610,880.523

MONITORING WELL DETAILS

6° @ PROTECTIVE: o o g
CASING T~

TOP OF PVC

GROUND SURFACE

——
3:
p EL.5478.81’
- <]
"L;‘ <!>
[AE A
AT, b &\
TN K4
DRY GRANULAR e B
BENTONITE vy B
S AE
i AV
te - =\ o
RU S
S N
FLUSH JOINTED \\,_-:,\:g',,
PVC CASING “:’ 1'—1\4
. ) N '\_I\
SCH. 80 % IR
- W~
Y “n
Ne?
PRY
N N \n‘f
‘:{;l ..\w\r
\~1\: ,','\}- 20'

BENTONITE PELLETS\

N7k

TOP OF SEAL

TOP OF BACKFILL

TOP OF SCREEN

BOTTOM OF SCREEN

DEPTH
No. 8-12 SILICA SAND
| 112’
— DEPTH
'\?
|
™ ;\
0.020° SLOTTED i
PVC SCREEN =
—
\:_—_"
2" x 6° ENDCAP\ ] ..
—&7 |DEPTH
NOTES:
162°
1. NOT DRAWN TO S8CALE - SEPTH
2. SEE BORING LOG »MW-10 6' g

FOR DETAILED ROCK DESCRIPTION
3. ALL ELEVATIONS APPROXIMATE

BOTTOM OF BORING
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CLIENT GALATIC RESQURCES NG |BOREHOLE NoJ
STEFFEN ROBERTSON & KIRSTEN |rROJECT QUARTZ MOUNTAIN ':w'”
HEET
PROJECT No. 11806 s OF 2
Consulting Engineers OATE DRILLED 12/7/87 NSFEGTOR
' DRILLER _ROGER CHANCELLOR b6
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
(DFEEPETT") DESCRIPTION °'SfG“P"M")GE
_ GREY, ANGULAR, HARD RHYOLITE
(20)
50 i
WHITE/PINK/GREY, MINERALIZED RHYOLITE
|_100. {(100) N
HIGHLY ALTERED RHYOLITE, HIGH CLAY CONTENT
4 (142)
150 .
GREY ANGULAR, HARD RHYOLITE
A (175)
- 200 lzo2) |
DARK GREY TO ORANGE, VERY ALTERED ? RHYOLITE ? WITH
HIGH CLAY CONTENT-THIN LAYERED CLAYS OF VARIOUS COLORS
250 _
. (295)
- 302 -
300 | 110y ORANGE CLAY AND INTERFLOW MATERIAL | <1
324) GREY/BROWN CLAYS
LAYERS OF RED/BROWN CLAYS, INTERFLOW MATERIALS
NOTES:
1. BORING WAS DRILLED WITH AJR ROTARY METHOD
AND 8° @ HAMMER BIT.
- 2. WATER CIRCULATED FROM 5 FT. TO 487 FT. TO -
ENHANCE REMOVAL OF CUTTINGS.
3. WATER FIRST ENCOUNTERED AT 202 FT.
4. SEE MW-11 FOR COMPLETION DETAILS




STEFFEN ROBERTSON & KIRSTEN

CLIENT GALATIC SERVICES INC, WELL No.
PROJECT_QUARTZ MOUNTAIN MW-11

Consulting Engineers

PROJECT No.__11808.07 BY
DATE _11/20/87 D. GIBBS

WELL LOCATION N 241,272.768

E 1,021,498.020

MONITORING WELL DETAILS

6" @ PROTECTIVE : .
CASING T i
- — TOP OF PVC
3!
A ELBTT0:38°  GROUND SURFACE
o MaE
DRY GRANULAR n) Py
BENTONITE oA
Ll B
\ D
FLUSH JOINTED e
PVC CASING 0t I 2
SCH. 80 L IR
BENTONITE PELLETS SRR 162"
ey // A TOP OF SEAL
\%
% é 185’
185 TOP OF BACKFILL
No. 8-12 SILICA SAND .
\ —  |terTh TOP OF SCREEN
~—]
L P~
L—T
0.020° SLOTTED il
PVC SCREEN \ =
'\E
2" % 6ENDCAP — | — ,
B R BOTTOM OF SCREEN
NOTES:
1. NOT DRAWN TO SCALE - gsgp7m BOTTOM OF BORING
2. SEE BORING LOG # MW-11 gﬁ_ﬁ_.l

FOR DETAILED ROCK DESCRIPTION
3. ALL ELEVATIONS APPROXIMATE
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CLIENT GALATIC RESQURCES iNg.[FOREHOLE No,

STEFFEN ROBERTSON & KIRSTEN |ProJECT QUARTZ MOUNTAIN :WE-12
HEET
PROJECT No. 118086 1 OF 2
Consulting Engineers DATE DRILLED __10/24/87 HSFECTOR
DRILLER ROGER CHANCELLOR 0.G
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
DEPTH DISCHARGE
(FEET) DESCRIPTION (GPM)
TOPSOIL, RHYOLITE/BASALT MIX, VERY FRACTURED
(15)
—25 -1
GREY, MEDIUM, ANGULAR RHYOLITE
50 ]
(70)
—75 —
RED TO GREY ALTERED BASALT/RHYOLITE MIX, SOME CLAY
u -
100 ¢y05)

HIGHLY ALTERED BASALTS & RHYOLITES ? INTERBEDDED
WITH HIGH CLAY CONTENTS GRADES TO MAINLY ALTERED

125
2 BASALT WITH DEPTH “

_1s0. k1s0) _

BLACK, ANGULAR, VESICULAR, BASALT, NO CLAY,
SOME QUARTZITE

=176

NOTES:

1. BORING WAS DRILLED WITH AIR ROTARY METHOD
AND 8° @ HAMMER BIT,

— . 2. WATER CIRCULATED FROM 10 FT. TO 382 FT,. TO —
ENHANCE REMOVAL OF CUTTINGS.

3. WATER FIRST ENCOUNTERED AT 302 FT.
4. SEE MW-12 FOR COMPLETION DETAILS
*WATER DISCHARGED AT BEGINNING OF DRILLING DAY.




STEFFEN ROBERTSON & KIRSTEN

Consulting Engineers

CLIENT GALATIC SERVICES INC, WELL No.
PROJECT_QUARTZ MOUNTAIN MW-12
PROJECT No.___11808.07 BY

D. GIBBS

DATE 11/30/87

WELL LOCATION N 245,8653.488

E 1,919,307.368

MONITORING WELL DETAILS

6° & PROTECTIVE N .
— TOP OF PVC
3’
' : % EL.5387.0%8  GROUND SURFACE
vt
e
DRY GRANULAR DX EERN
BENTONITE rVgY
o F’;,
’:‘:"—' :15}
FLUSH JOINTED S N
PVC CASING RS
SCH. 80 PR
BENTONITE PELLETS 55 IS P
S BSesegr— TOP OF SEAL
:7 280"
1 315
S5 TOP OF BACKFILL
No. 8-12 SILICA SAN ,
— | 232 TOP OF SCREEN
\T
[~
™~ :_L
0.020° SLOTTED el
\:
=
2° x 6° ENDCAP —_ d ,
L 382 BOTTOM OF SCREEN
NOTES:
1. NOT DRAWN TO SCALE 382° B8
2. SEE BORING LOG # MW-12 5 g

FOR DETAILED ROCK DESCRIPTION
3. ALL ELEVATIONS APPROXIMATE
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CLIENT GALATIC RESOURCES iNg |POREHOLE No.
M -
STEFFEN ROBERTSON & KIRSTEN |PROJECT __QUARTZ MOUNTAIN S:EE:‘a
PROJECT No. 118086 1 OF 2
_VConsultlng Engineers DATE DRILLED __10/25/87 INSPECTOR
DRILLER ROGER CHANCELLOR 0.G
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
DEPTH DISCHARGE
DESCRIPTION
(FEET) ESC (GPM)
LAYERED THICK GREY, ANGULAR, HARD, VESICULAR
| oo BASALT AND THIN RED/BROWN CLAYS i
(82)
100 162) RED/BROWN ALTERED BASALTS IN CLAY MATRIX, _
(111) RED/BROWN ALTERED BASALT WITH SOME CLAY
(124) BROWN CLAY LAYER
LAYERED RED/BROWN, ANGULAR, ALTERED BASALTS AND
THIN CLAYS
150 [150) N
(162) BROWN CLAY LAYER
LAYERED ALTERED ANGULAR BASALTS & CLAYS
(190)
-
200
RED/BROWN CLAY
(220) 2
(220) 0.5
RED/BROWN ALTERED BASALT WITH CLAYS AND
|-250 INTERFLOW MATERIALS ~
(270)
_ LAYERED ALTERED BASALT BECOMES MORE GREY AND
300 HARDER WITH DEPTH AND THIN CLAY LAYERS .
|- 350 . —
NOTES: |
1. BORING WAS DRILLED WITH AIR ROTARY METHOD
AND 8° & HAMMER BIT,
- 2. WATER CIRCULATED FROM 10 FT. TO 485 FT. TO -
ENHANCE REMOVAL OF CUTTINGS.
3. WATER FIRST ENCOUNTERED AT 220 FT.
4. SEE MW-13 FOR COMPLETION DETAILS
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STEFFEN ROBERTSON & KIRSTEN CLIENT GALATIC SERVICES INC. WELL No.
PROJECT_QUARTZ MOUNTAIN MW-13
—\/C"‘“'“"' Engineers PROJECT No.__11808.07 BY
DATE 10/25/87 D. GIBBS
WELL LOCATION N 244,110,021 E 1,027,431.440

MONITORING WELL DETAILS

6" @ PROTECTIVE ol b
CASING \ i

— TOP OF PVC

3

DRY GRANULAR i

BENTONITE Py
BENTONITE GROUT 2o
FLUSH JOINTED

EL.5808.84" SROUND SURFACE

]

I\ 4

(NZDIZ
\
ML |
T
t,v Sl
(DI ¥
IR

L
-ty
A =
WA

\I\

2
&

TOP OF GROUT

o
m
)
-
X

SCH. 80

BENTONITE PELLETS N\
) bEPTH 577 TOP OF SEAL
SLOUGH : 380’
<,

413’
DEPTH ‘ TOP OF BACKFILL

No. 8-12 SILICA SAND sa5"
[~

—a
(o]
(e

\ A

\\

\S.
™~ |~
0.020° SLOTTED |
PVC SCREEN |
—]
=
el
2" x 6" ENDCAP —_ =P
223 BOTTOM OF SCREEN
NOTES:
1. NOT DRAWN TO 8CALE 485 BOTTOM OF
) . DEPTH B BORING
2. SEE BORING LOG #MW-13 '._6_2_.‘

FOR DETAILED ROCK DESCRIPTION
3. ALL ELEVATIONS APPROXIMATE




CLIENT GALATIC RESOURCES INC.

BOREHOLE No

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

2. WATER CIRCULATED FROM 10 FT. TO 303 FT. TO
ENHANCE REMOVAL OF CUTTINGS.

3. WATER FIRST ENCOUNTERED AT 184 FT.
4. SEE MW-14 FOR COMPLETION DETAILS

STEFFEN ROBERTSON & KIRSTEN |PrRoOJECT _QUARTZ MOUNTAIN :w'“
HEET
11806
— PROJECT No. 180 + OF 2
onsulting Engineers DATE DRILLED __10/22/87 INSPECTOR
DRILLER ROGER CHANCELLOR 0.G
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
(DFEEPETT”) DESCRIPTION D'SfG“PAMR)GE
RED/BROWN, HARD, ANGULAR, VESICULAR,
WEATHERED BASALT
25 i
(31)
ALTERED BASALT WITH CLAY MATRIX, VARIOUS COLORS
_ (47)
BROWN TO GREY SOFT CLAY
lce5)
(70) ALTERED BASALT WITH GLAY MATRIX, VARIOUS COLORS
GREY, SLIGHTLY ALTERED BASALT, SOME CLAY
100 K102) |
INTERBEDDED LAYERS OF ALTERED BASALTS & THICK,
105 HEAVY CLAYS, VARIOUS COLORS
150 |
175 _




STEFFEN ROBERTSON & KIRSTEN

Consulting Engineers

PROJECT No.

CLIENT GALATIC SERVICES INC WELL No.
PROJECT _QUARTZ MOUNTAIN MW-14

11806.07 8Y

DATE 10/22/87

D. GIBBS

WELL LOCATION

MONITORING WELL DETAILS

6° & PROTECTIVE o o g
CASING \

TOP OF PVC

ey

GROUND SURFACE

DRY GRANULAR

BENTONITE
BENTONITE GROUT

\J

Y
\

NP
oS
A
1
aloa

-
v,
RIATARS

T~
~ .
Ve [
3
T
,'—,,l
-
\,1,|,\:

—r
=Ni-]s
ANy
-
AN
PLB
ﬂ.\
A =t
P

R

80’

.
g
7.
3

FLUSH JOINTED

PVC CASING
SCH. 80

NDEPTH

232°

TOP OF GROUT

BENTONITE PELLETS\

7/ DEPTH
7
é 240’

SN2
7

TOP OF SEAL

TOP OF BACKFILL

No. 8-12 SILICA SAND\
0.020° SLOTTED
PVC SCREEN \

2° x 6° ENDCAP

|

NOTES:

TOP OF SCREEN

BOTTOM OF SCREEN

1. NOT DRAWN TO S8CALE
2. SEE BORING LOG » MW-14

DEPTH
| | |2s3
—| |oeptH

\S
N — I~
\:
Sl
]
—] |303
—& |pepTH

303’

6 g |DEPTH

FOR DETAILED ROCK DESCRIPTION
3. ALL ELEVATIONS APPROXIMATE

BOTTOM OF BORING
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CLIENT GALATIC RESOUAGES (NG |POREHOLE Nol
STEFFEN ROBERTSON & KIRSTEN | PROJECT QUARTZ MOUNTAIN MW-15
SHEET
\/ PROJECT No. 11808 s OF 2
_\/Consulting Englneers OATE DRILLED __10/18/87 INSPECTOR
DRILLER _ROGER CHANCELLOR .G
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
DEPTH DISCHARGE
(FEET) DESCRIPTION ‘ (GPM)
(11) TAN, ROUNDED SILTY GRAVEL
50 HIGHLY ALTERED, PINK/WHITE/RED HARD RHYOLITE
HIGHLY MINERALIZED .
) (80)
| y00. [(1OO)LAYERED COMPETENT & ALTERED RHYOLITE R
HIGHLY ALTERED, PINK/WHITE/RED HARD RHYOLITE
HIGHLY MINERALIZED
. (141)
-150 _
—200 GREY, HARD, ANGULAR RHYOLITE, LESS ALTERATION ~
WITH DEPTH
- 250 i
(275)
- 300 _
GREY, VERY HARD, ANGULAR RHYOLITE ABUNDANT
PYRITE MINERALIZATION .
4322) 5.2
360 -
NOTES:
1. BORING WAS DRILLED WITH AIR ROTARY METHOD
AND 8° @ HAMMER BIT.
. 400 2. WATER CIRCULATED FROM 10 FT. TO 805 FT. TO i
ENHANCE REMOVAL OF CUTTINGS.
3. WATER FIRST ENCOUNTERED AT 322 FT.
4. SEE MW-15 FOR COMPLETION DETAILS




STEFFEN ROBERTSON & KIRSTEN

CLIENT _GALATIC SERVICES INC. |
PROJECT_QUARTZ MOUNTAIN

WELL No.
MW-1§

Consuiting Engineers

PROJECT No. 11808.07

DATE _11/9/87

8Yy
D. GgisBs

WELL LOCATION

MONITORING WELL DETAILS

6" &4 PROTECTIVE — ]

-4——2',@

EL.

DRY GRANULAR
BENTONITE

FLUSH JOINTED
PVC CASING
SCH. 80

Y
'

-
AR ALY

RSO
/8

.~
-l 7

N ™
\—‘ \
N
LB AL EYALS
P \
AN ‘
PR

N
MNhZOL s
P e ¢

1, 1‘:}

v VMV I
RN

PN

e !

’ -\ 7y
SN

/N
Py

7.

)7
-~/
VY
T
v
3

234’

3
-/,

BENTONITE PELLETS\

DEPTH

SN
S

244’

No. 8-12 SILICA SAND\
0.020° SLOTTED
PVC SCREEN \

2° x 6° ENDCAP —_— ]

NOTES:

1. NOT DRAWN TO SCALE

DEPTH

305’
DEPTH

"/

/
O ]

605’
DEPTH

——

605’

DEPTH

2. SEE BORING LOG » MW-15
FOR DETAILED ROCK DESCRIPTION

3. ALL ELEVATIONS APPROXIMATE

TOP OF PVC

GROUND SURFACE

TOP OF SEAL

TOP OF BACKFILL

TOP OF SCREEN

BOTTOM OF SCREEN

BOTTOM OF BORING

N
R




CLIENT GALATIC RESOURCES NG |7 OREHOLE No.
STEFFEN ROBERTSON & KIRSTEN |proussct QUARTZ MOUNTAIN MW-18
SHEET
PROJECT No. 118086
Consuiting Engineers DATE DRILLED _10/18/87 ! OF 1
INSPECTOR
DRILLER _R R_CHANCELLOR
D.G.
LOCATION QUART2Z MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
DEPTH DISCHARGE
CFEET) DESCRIPTION (GPM)
g) TOPSOIL, DARK BROWN SILTY CLAY
RED/BROWN CLAYEY GRAVELS
23)
25 ‘ -
RED/BROWN ALTERED BASALT .
(42) 2.5
—50 _
(57)
(81
k) ,
DARK GREY, HARD, ANGULAR, CRYSTALLINE BASALT
100 SLIGHTLY FRACTURED K101) _
(121) %,
—125 : _
K 14 1) %%
BOTTOM OF BORING AT 141° 15
- 160 _
176 _ _
NOTES:
1. BORING WAS DRILLED WITH AIR ROTARY METHOD
AND 8° & HAMMER BIT.
- 200 2. WATER CIRCULATED FROM 10 FT. TO 141 FT. TO ]
ENHANCE REMOVAL OF CUTTINGS.
3. WATER FIRST ENCOUNTERED AT 42 FT.
4. SEE MW-18 FOR COMPLETION DETAILS
%% ARTESIAN TO 15' AGL. Q 2.5 GPM AT 3’ AGL.
% SIGNIFICANT INCREASE AT 118’
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GALATIC WELL No.
STEFFEN ROBERTSON & KIRSTEN [C1'6NT SALATIC SERVICES INC. °
PROJECT _QUARTZ MOUNTAIN MW-17
—\/c”'“'""' Engineers PROJECT No.__11606.07 BY
DATE 10/14/87 GALUDWAY

WELL LOCATION

MONITORING WELL DETAILS

6° & PROTECTIVE e b2 g
CASING T~

CEMENT SLURRY
CEMENT/BENTONITE ?
GROUT

FLUSH JOINTED
PVC CASING
SCH. 80 _

No. 8-12 SILICA SAND\
0.020° SLOTTED

2" x 6° ENDCAP\

NOTES:

BENTONITE PELLETS\

1. NOT DRAWN TO 8CALE

2. SEE BORING LOG # MW-17
FOR DETAILED ROCK DESCRIPTION

3. ALL ELEVATIONS APPROXIMATE

— TOP OF PVC
2
) - —EL GROUND SURFACE
.E:f;-: :::f,‘:';
':I_"r :‘\’\‘
S I AN
sy |y
AXd) Ong
[0 :'\'5‘-
2 Lads: TOP OF GROUT
<
%\%\ DEPTH .
\ &\29'
T TOP OF SEAL
07
é 40’
40 TOP OF BACKFILL
o TOP OF SCREEN
—_ DEPTH
\_:
e~
~N =
\E
oz BOTTOM OF SCREEN
DEPTH
102’ ~
l 6 & DEPTH BOTTOM OF BORING




-

CLIENT GALATIC R |sorEHOLE No)
STEFFEN ROBERTSON & KIRSTEN |ProuecT _QUARTZ MOUNTAIN :W-18
HEET
PROJECT No. 116808 s OF 1
Consulting Engineers DATE DRILLED 10/13/87 SFECTOR
DRILLER R R CHANCELLOR M.G.
LOCATION QUARTZ MOUNTAIN, OREGON
COORDINATES SURFACE ELEVATION
(QFEEPETT'; DESCRIPTION oss(c;;:;ss
TOPSOIL/FILL
(10) -
25 .
RED/BROWN ALTERED BASALT, SOME CLAY, VARIOUS COLORS
) 84) N
RED TO DARK GREY ALTERED BASALT
126 _
(142)
180 J(454) -
LIGHT BROWN, SOFT BASALT WITH SOME CLAY (182) o
170)
—176 —
18
las2)
GREY RHYOLITE
- 200 (202 ~
BOTTOM OF BORING AT 202" 5
NOTES:
1. BORING WAS DRILLED WITH AIR ROTARY METHOD AND 8° @ HAMMER BIT
2. WATER CIRCULATED FROM 10° TO 202’ TO ENHANCE REMOVAL OF CUTTINGS
3. WATER FIRST ENCOUNTERED AT 142’
4. SEE MW-18 FOR COMPLETION DETAILS
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APPENDIX 8.B

MONITOR WELL FALLING HEAD TEST DATA




WATER LEVEL EL. (£.0451)

LOG suUNLDUP

(Thousands)

WATER LEVEL HYDROGRAPH: TRANSDUCER DATA

5.422

5.428 oF

|
! 4fq l
|

5.427 : AR
' R ]
f

; |

5.425

el { T

5.424 ; o =

g | mam zee= |
5.423 SRS Ao '

5.422 i

ZLAPSED TiME (min)

MODIFIED HVORSLEY PLOT: TRANSDUCER DATA

MW—6

07 3 ’

0.6
AN

0.4
\ A = o028 ‘Fz

0.3 T
0.2 \\ b’&la - .7H M

01 4\

o € \ “L‘-‘-ii\

Q.1

-0.2 S

0.3

~0.4

-Q.8

-C.6

-0.7

-0.8 : ‘

-0.9 T T ] ' . 1

RECSHERY TIME (min}



WATER LEVEL EL. (f1.045L0)

LOG BuILODUP

{Thousands)

WATER LEVEL HYDROGRAPH: TRANSDUCER DATA

5.454
5.453

5.452 —

5.451
5.450
5.449
5.448
5.447
5.445
5.445
5.444
5443
5.442
5.441

5.440
5.439
5.438
5.437
8.436
5.435

1.

1

1

-

1
1

MW-9
: iy
!:r!:sa
e

Fq J\g"ﬂ—-

] a6 Ll a. L
o) g
0

2

15

1]

L8]

N

]

[t

[09]

&
Ly

0 0.2 0.4 0.6 0.8 3

(Thousonds)

ELAPSED TIME (min)

MODIFIED HVORSLEY PLOT: TRANSDUCER DATA

22
.21

1.2
a9
.18
A7
.16
.15
14
13
12
A1

1.1

.09
.08

1.07
1.06
1.05

MW-9
i
m}ﬂ
Y
N A=l.19615t2
Ltiojx 39523 min.
=8
N
N
NS
N ‘\3—;\
o
‘B—{a—qﬁ
§—e—o—a
o—d
. .8
o .2 0.4 P 0.6 o

RECOVERY TIME (min)




WATER LEVEL EL. (£1.045L)
{inhouaonds)

LOG BUILDUP

WATZR LEVEL HYDROGRAFPH: TRANSDUCER DATA

MW-=11

$§.4820 e

l:

l
8.5:0 T3

|
8.5C0 —g -

’F';%; |

A | o™

: i . j
8.420 !! i \i : ' b :k'Na”‘- -‘. =4 E\E 7——5——-—'

oot ; ! aget—S P e ! "

I i =l = i
5.480 “ | ; ; i 3 ‘ !
. F: T ; ;l

] |

} )

o [
5.470 - ‘ }

E
5-‘60 T T =T T T '

o] 0.2 0.4 0.6 c.8 1

(Thousonds;)
ELAPSED TIME {min)
MODIFIED HVORSLEY PLOT: TRANSDUCER DATA
Mw--11

2.C00
1.900

) S5 BLY RE SOLT P+

A E AwxinNe, > = AL Pa&srel-' DOE | To
o ENTRAPPED AR EAC ‘AEIQ.K‘\GE
| / R BACKA 2opRP TREMDBS
4 . S ‘ ,E ]
| | l
|

j KowlgRr Litn T of

1.200 v l | I\J ‘t'fs REsoLwT/en) [ SSOAmin

Ltic (max) = | soc miA J | N
Al

] | t | —— \ -
.y - -— - ) , ; - - WNSMISS (v, T
7h'=§€ VA{L'Jcs FReviDE Mlax }ﬂuM '\/ALL)‘: oF [RA ' x4

1.00C = T q T ' ¥ 1

o) 3.2 0.4 . S.e o.2 1
(Thausands,
ELAPSED TIMI (miny




WATZR LEVEL HYDROGRAPH: TRANSDUCER DATA

Ww~13
2.240 ”
]
\/‘ 1]
5.330 .
i
= &
2 5820 - = . :
- 1 b : 1
. 3 | 2 ) -'aﬁ«‘ﬂn ; i ‘
25 L. [ 152 13 | ' a
;’;’ 5512 5 i } ;; ; J_. ) . ' ]
32 P N s :
=Z i ' g ; | f
3 : . Y . ;
5 | g ! s
g %5%9
s.49C ‘EE ' o SEEc==
5.48C T T
10 12 14 18 18 o
ELAPSED TIME (min)
—
MODIFIED HVORSLEY PLOT: TRANSDUCER DATA
MW-13
1.6
\,
1.4 %W‘j&s“
1.2
1 %—
0.8 [—%\’
a !
s 0.8 5
o} e —
3 c.4 %
4 -t
3 0.2 SS9
. | A=i.0218 ¢ ’ Besss
2 1 —
—0.2 ‘[ A‘tlo‘l s 3 (q Mv'f\ \
—0.4 ‘ ‘ \
-0.5 '-
- I | L
-0.3 T 1 ] ' 1 g
4

[ I
[ 2]

RECSVERY TIME {min}

25—,




WATER LEVEL EL. (16145L.)

LOG BUILDUP

(Incusands)

WATER LEVEL HYDROGRAPH: TRANSDUCER DATA

3.085

5.250

5.248

MODIFIED HVORSLEV PLOT: TRANSDUCER DATA

1.7
1.6
1.5
1.4
1.3

1.2

MW-=15

1
-f«mas—aa a

?QSG'BL‘/ DoE To COATE® M BEATIo r

b , :
b /lu Sas Pac< ABove STATI¢ claTad ;L.-:ve:_
\ H

prss , ] ] b
@ ; | ; l
Q i | s |
rad !
!B '
g |

o8 :

2% '
} :

] X | i

1]

V1]

© WEdan

200

4C0

ELAPSED TIME (min)

8C0

0.3
0.8

e.7
0.e
c.5
3.4
0.3
0.2
0.1

RECCVERY TIME {min}

MW-158
I
[
! '
: | f
5 | U A= o742 & *
2 ' At i = JA99a i }
IS VN A S (N A ;
i = i | : : i
e | ! | ] | i
( i i t
‘. \ \
'| 1 ‘
; ' t
i, |
| |
c




WATER LEVEL EL. (11.45L)
(1housands)

LOG BUILOUP (log 11)

WATER LEVEL HYDROGRAPH: TRANSDUCER DATA

Mw-18

3.220

5.212

§.260

T
w
(¢

5.180

5.17¢

5.160 —1
] 7 9 1 13 15

ELAPSED TIME (min)

MODIFIED HVORSLEV PLOT: TRANSDUCER DATA

MW-—-18
1.5
1.4 \S \\
— N
1.3 * \
1.2 \\ "

1.1 x

]

o2 ‘ ‘ Al TS
o8 f e N %l inkln IBVE
y =
0.5 1 | \q ] wide lo o
0.4 L \F Blettws (Seag
o3 RN | e ¥
o Al=|.b2iele? | NN
o ptiol =l 1.liz]mib. \‘ -
' [ ] | |
| | |
0.1 -+t : ‘ -
c c.2 C.4 c.6 0.8 1 1.2 1.4 1.8 1.8 2

RECCVERY TIME (min)




APPENDIX 8.C

OBSERVED DISCHARGES DURING
EXPLORATION DRILLING



EXPLANATION (cont.)

6 - Rhyolite

undifferentiated

qtz eye rhyolite porphyry massive

qtz eye rhyolite porphyry flow banded
auto bx

4 contact bx

hydrothermal bx

ORI D
WS- D

w

7 - Vitrophyre

7 0 undifferentiated

7 1 biotite vitrophyre

7 2 biotite-plag vitrophyre
7 3 auto breccia

Alteration

Main alteration type

0 unaltered

1 opalization

2 chal/qtz replacement/{looding

3 cristobalite + alunite + clay

gtz + sericite

clay

propylitic (chlorite + epidote + tale + clay + pyrite)
bleached

~N OO

Intensity of alteration

0 none

1 weak

P moderate
3 strong




N—

EOREHOLE NUMEER

ALL DRILLING DISCHARGE OBSERVATIONS

TOF

EBEOTTOM

ROCE.

MODIFIER

AL TERATIGH

IMVENSTITY

—

Q-
cM-
&am-
&M-
GM-
&M
arM-
or-
M-
oM
amM-
GiM—
Q-
oM--
Q-
&M
G-
M-
GM-
M-
Qr-
QM-
am-
M-
N~ QM-
QM-
M-
QM-
Q-
or-
Q-
-
@~
Gim-
QM-
ar-
emM-
Eim—
G-
Q-
Q-
G~
G-
Cor—
G-
CiM~
Gr-
GM-
M-
~ CM-
Q-
Cit—
C.r.!_

34
R3
6
37
38
z9
30
40
41
41
54
sS7
57
=3
359
39
&G
&OQ
61
&2

-r
-

64
65

=
wd

66
&7
68
&7
70
71
73
74
75
77
78
79
79
80
81

82

hod
-t

34

=
~J

835
87
83

Q0

215.0
223.0

213.0
21%.0
240.0
200,00
210,00
115.0
200,90
115.0

238.0

85.0
170.0
260.0

95.0Q
1igS.0Q

2T0.0

85.0
195.0
175.0
180.0
200.0
180.0
235.0
F15.0
195.0
195.0
200.0
185.0
200.0
255.0
205.0
215.0
260,0
2560.0
285.0
1935.0
2935.0
200,00
280.0
150,10
160.0
=3.0
160.0
213.0
260.0
253.0
220.0
298,40
120.0
1345.0
165.0

D, O

220,40
2T0.0
220.0

220.0

243.0
Z05.0
213.0
120.0
205.0
12G.0
240.0

GO.0
175.0
2565.0
100,00
200.0

s -
25,0

Q. D
200, 0
120,06
185.0
205.0
185.0
240.0
J20.0
200,0
200, 0
205.0
120,06
205.0
260.0
Z10.0

220.0

260.0
200.0
400.0
203,90
285.0
155.0
165.0
160.0
165.0
220.0
265,60
260.0
225.0
Z00Q.00
185.0
12G.0
20000

205,90
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DRILLING DISCHARGE

OBSERVATIONS

[N BASALT

(Rock

/ EOREHOLE NUMEBER

TOF

BRATTOM

L}
r

MODIFIER

INTENSITY

it
-
(BIS
O~
G-
CiM-
M-
M-
Cit—
Cirt—-
CiM—-
G-
(BINE
(BINES
G-
G-
Bl B
=
G-
CM—-
Q-
G-
QM-
M-
Q-
M-
M-
M-
QM-
G-
BN R
CiM—
QM-
¢M=-
Cift—
M-
GM-
M-
aM-
Ci—
G-
-
ar-
QM-
QM-
amM-
QM-
M-
M-
Q-
aM-

Zé
37
8
41
54
57
=8
61
62
63
55
&S
&3
1%
70
71
74

[
)

79
87
o=
4
93
96
@7
98
7
100
101
101
116
117
121
122
123
128
130
120

RO
- e

-
123

133

124
133
13&
193
19%
199
199
199
200

200

213.0
240,0
200,00
115.0
835.0
250.0
.0
175.0
180.0
200,00
235.4G
315.0
200.0
185.0
200.0
255.0
218.0
260.0
F95.0

220.0

145.0
200,0
2430.0
155.0
195.0
S00,0
J00.0
235.0
210.0
245.0
220.0
295.0
135.0
85.0
35.0
260.0
210.0
250.0
243.0
225.0
293.4
115.0
I5.0
175.0
295.0
25,0
235.0
245.0

315.0

275.0

345.0

220,40

245, 0
2035.0
120,06
QO , O
265,00
100, 0
180.0
135.0
205.0
240,40
T20.0
205,00
190,06
205.0
260.0
220,90
265.0
400, 0
225.0
150.0
205.0
245.0
200.0
200.0
I035.0
205.0
240, 0
215.0
250.0
225.0
4O, 0
140,00
QO.O
Q0.0
265.0
215.0
255,40
230.0
220.0
Z00.0
120.0
140,00
180.0
J00.0
260,00
240.0
250, G
J20,.0
280.0
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APPENDIX 8.D

HYDROCHEMICAL DATA
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oupgTI MIUNTR NG o

WATER GUALITY DRTABASE

CAMPLING PEQICD:

FEx 1988

-----;iiﬂTlFIER TRACERS AND METALS

m Total
FRINT EATE 1ol Frenole B fe Ha €4 Lu tr Fe Pb ¥n Hy Se fig 5b In N

(ag/1} (ng/1) (ag‘l) (ag/t) (ag/1} (g} (sg/l} (agil) (ng/1) (@g/1} (eg/1) (ag/1) {ag/1) {eg/l) (ag/1} (ag/1} (ag/1}

2 g -f.on 0,005 ~(. 402 319 -0,00% £33 -0.00! -¢.005  -0.003  -0.005 0.2¢ ~0.005
pi-2 7724788 -1 9.0 -0.005 2,80 -0, 005 1,05 0,005 -0.005  -0,005  -0.005 =0.1¢  ~0.005
nW-3 12378 SLad 0,008 -0, 10 0.005 -9.908 -.003 -0.1¢ -0, 003 0.9 -0,005 -0.01 0,072 -0.005  -0.003  -0.005 -0.1¢  -0.005
HW-8 2 8 =100 0,009 RUSIC 4.020 -9.05 -0.005 LY -6,005 1.20 -0,00% 6,63 -,003  -(.005  -(.005  -0.005 -0.10  -0.00S
i~ 2733783 Showw o -eauhl -0, -0, 095 =0, 05 R IN -i e -0,005 o, 10 -0.005 0,03 -{,00] =0.003 0,008 -0.003 -0.10  -0.005
-7 2/25/88 St 0005 -0.10 0. 100 ~0.0¢%  -0.0935 -0. 10 -0, 003 0.4 -0.005 0.03  -0.001 ~6.005 0,003 -0,005 -0.10  -0,005
-9 2775788 R TS CUBBRR XU G -0 10 -0.005 1,63 -9.003 6.13 -0, 003 3610 -0.002 0.06 .001 -0.005 -0.005  -0.003 .42 -0.005
-1 2474768 S50 G008 -0, 40 0.13¢ -0.09 -0,005 -0, 18 -1, 0% 2,80 -0.005 1,07 -0.008 -0.003  -0,005  -0.005 -0.19  -0.005
LU 2124783 -1 G, 005 -0, 4 4.0 <005 -0.048 -0.1¢ RERUiN ¢.7¢ -, 005 ~0.0t -0, 001 005 -0.005  -0.003 -0.10  -0.903
mH-12 7424/88 ey U] -0, 10 -0, 005 ~0.05 -0, 005 -0 4 -0.005 0,40 -0.005 0.03  -0.001 -0.003 0,005  -0.003 -0.10 -0.095
Mi-13 2/68 N/R Ni® N/ R N/R N/ N/R N/ N/ N/A N/R K/A N/ N/A N/R N/A N/R N/A
MR-14 2025788 S1L00 0,005 -0 0,229 .28 -0,003 -0, 1 -0, 0035 1,40 -0.005 0,52 -0.00! -0.000 0,003 -0.005 -0.10 -0.005
-1 1125768 -1 6,012 Y o, 200 -0.9% 0,005 -0, 14 -0.005 0.50 -0.€0%9 0.07 0.058 0,008 -0.009 0,010 0,10 -0.005
H§-15 2/26/86 R 0,067 (1, 03 -0.905 0,80 -0.003 0,02 -0.001 -0.005  -0.005 (.00 -g.10 -0.005
Hu-t7 227188 S0 00003 1,003 0.5¢  -0.005 0.01 -0.001 -0,003 -0.005 0,005 0.4 -0.005
Fa-18 2/24/88 R 0L 00% ~0.005 0.40  -0.,005 -0.01 -0.001 -0.003  -0.005  -0.003 -0.10  -0.005

N/A LI N/A N/A WA N/A N/A N/ N/A N/A
-0, 005 -0.05  -0.005 0.02  -4.000 -0.605  -0.005  -0.003 =016 -0.003
-0, 005 -6.05  -0.0)5 ~6.01 -0, (91 0,005 -0.005 -0.005 -0,10  -0.005
~0.005 -0.03  -0.005 ~0.0t -0,00 -0.005  -0.005  -0.005 -0.10 -0.005

Q71 M SPER N/A KA N/A
FIELD BLAKK 2:29/68 ~1.00 -6, 905
TRIP BLANK 202988 ~1. 00 0,009
LAk BLANY 2429780 0,008




WATER DUALITY DATABASE

FEE 1983
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GUARTY MOUNTRIN: e .
WATER QUALITY DATABASE

AMELE PERICD:
pFR - MAY 1988

TelT Total

FCINT [ATE (¢S Phencle ] As Ba td Ly Cr fe Pt Mn Hg Se fg 5b in N
tag/fl) {ag/1) / (ag/l) (ag/1) (ag/l) (ag/1} {ag/1) tag/l) {ag/1} (ag/1} (ag/l) ing/1) tag/1) ing/l} fag/li (sg/1)
Me-t 4/30/88 -L0d 0,4652 ¢l 0.€28 -0.05  -0.003 -1 =008 11,80 -0.005 0.3z -0.00r  -0.003  -0.005  -0.005 0.20  -0.005
ra-3 571488 Loy -0, 0050 2. -0,008 -has -0,005 0080 -0,008 $0.40 0,005 -0.00 -0.001 -0.063 0,005 -0.00% -0.10  -0.005
MN-3 4/26/83 -1ed ¢ G, 004 49,05 -0.00% -0.10 -0.008 .24 -0,00% -0 -0.000 -0.003 0,003 0,005 =0.1¢  -0.005
L B 4/:9/08 1.2) 0,074 -0.05  -0.005 -0 -0,003 0.86  -0,005 2.83 0.002  -0.005  -0.005  -0.005 0.20  -0.003
LLEN Si1/88 -1an 6,009 S0L0% -0.00 Sk 0,095 G100 -0,008 -0, 04 0.045  -0.00F  -0.000 -0.005 -0.40 0,005
-7 4/29/89 =100 -0, 0.083 -0.0%  -0,005 -0.12 0,006 23 -0.005 -0.01 0.003  -0.005  -0.005  -0.005 -0.10  -0.005
K9 4/28/88 8,60 (.0090 0.1 -0, 005 0.06  -0,00% RUSTU 0.005 0.40 0,005 ¢.02  -0.001  -0.005  -0.005  -0.005 0.20  -0.005
Ma-10 4730:98 -1000 -6,0050 i, 1 ¢.180 -0.05  -0.005 -0 -0.005 .64 -0,005 @78 -0.000  -0,008  -0,005  -0.005 .10 -0.005
M-t 4/29:83 SLood 00044 (10 0,011 0.05  -0.008 -0.10 -0.005 0.4 -0.003 -0.01 0,060 0,003 -0.005  -0.005 -0.10 -0.005
Hh-12 4/29/68 3,50 -0.0950 d1o -0, -0.05  -0.063 -0t -0, 008 .18 -0,005 -0.01 0.001  -0.005  -0.005  -0.005 0.10  -0.005
Mi-13 4/30/83 -0 0,005 ). 10 0,245 007 -0,005 =01 -0.008 1,37 -0.04% .96  -0.000  -0.003  -0.005  -0.005 -0.10  -0.005
M- 14 4/30/88 SLod 0,005 0.570 0.6 -0.003 0010 -0,005 134 -0.005 .30 -0.001  -0.005  -0.005  -0.005 €20 -0.005
m-15 4/30/83 -1.00 0.0074 $10 0.425 ~0.03  -0,00% =016 -0.005 6.44  -0.005 -0.01 0,000 0005 -0.005 0.005 -0.10  -0.005
HW-15 4:27:88 SLed -0 0G0 3, 1 0,005 -0,05 -0.003 =010 -0.00% .17 -0.005 -0.01 =001 -0,005 0,003  -0.005 -0.10  -0.005
mi-17 LY SLegd -0,0050 0,10 -6.015 -0,05 -0.040% -G -0.003 0,23 -0.005 -0.01 -0.001  -0.005  -0.005  -0.003 -6.10  -0.005
m-18 4/28/68 SLd 0,000 ¢, -9, 005 ~0.05 0,005 -0 10 -0.005 .32 -0.005 -0.01 -0.001  -0,005  -0.005  -0.005 -0.10 -0.005
Bi1 M1 SPR N/A N/R N/R / N/ L) N/ N/R NiR N/A N/A N/R NiA N/ N/A N/A N/A N/A
FIELD ELANK  Z/1/E8 -1.00 0 -0.0050 a, -4, 005 ~0.05 -0L005 -0, 0,003 .27 ~0.005 -.01 0,000 0,005 -0.003  -0.005 -0.10  -0.005
TRI® ELANE 271788 -GG -0, 0050 g.10 -0.005 -0.05  -0.005 =000 -0,00% ¢ -0,005 -0.01  -0.001  -0.005  -0.005  -0.005 -0.10  -0.005

LAB BLANK  S/L/EB SL0b -0,0090 BT -0, 005 -0.05  -0.005 -0.1¢ -0.005 =005 -0.005 -0.01 -0.000  -0,005  -0.005  -0.003 -0.10  -0.005
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QUARTI MOUNTAIN: SHEET: 3 OF 3

-2 KA ENA NA FNA
ME=3 s f4A fiA #NA
My-Z FNA RNA FNA fINA
ME-& . KN RN FMA RN
K¥-7 1H FHA RN MR fhA
MH-9 12478 kN4 FNS NG KA
Ha-10 121188 KNS FNg RHA MR
Md-11 133788 HHA RNA RNA FNA
ME-12 9/21/88 fNA RNR A RNA
NY-13 Nid HIA Kra NiA N/
ME-14 fHf feM FNA fixg
Hd-13 NG kNA
Ma-15 NA EMA
Mu-17 NS FHR

fha fNA
LR N/A
KNR N
RMA A




L OF 3
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CUARTI MIUNTRIN:

WATER CURLTTy DATAZAIL

rhl £.005
s 0.010
- KU

003

(. 005

Ma-7 i . 3,005
mi- .50 L30 .05
MH-10 L b 85 (. 005
ny- 1t L2 67 0.008
pu-1z LB .25 0. 005
Hi-13 i ‘A N/

Mu-14 NY -0ty U -0, 08 -0, 095 -0, 1 -0, 008 0,61 -(1, 005
ny-15 80 TR 5,05 -85 -p10 -0.005 -0.03 0,005
PH-1A 1y S S8 -4 -0, 05 -, 005 -0, 10 -0, 0105 ~0,65 -{, 008
Mi-17 1.0 5 BUSH v -0.0% -3, 05 -0, 10 -0, 008 0,12 -0.00%

-0.05 -0, (05 -0.10 0.6005 0.38 -0, 005

12025
113048
Mi-18  12/3148 5
€7 Wi S 12/29/8 : 0,005 D10 -0.005 0,605
FIELD BLANL 12131787 0005 D db -b.005 oo
TRIE BLANK  12/317E3 5 0,005 -0 -0,005 -0.005
LA Efnk  L/47EE 5 0065 hld -0.005 -0, 005

SHEET:

20F 3

Kn
fag/l)

9.73
-0.01
-9.01

N/A

0,25

0,07
-6.01
-0.¢1
-0.01
-0.01
-0.01
-0.901
-0.0!

Hy Se
{og/l} ieg/1}

Ag
{ng/1)

Sh
(ag 1)

in
(eg/})

Total
CN
(ng/l)

4,002 -0.005
-0,001 -0, 095
4,002 -, 003
~0,001 -0. 008
3.80¢  -0.0035
-6, Q04 -1, 109
-0, 001 -0.00%
N/A N/R
-1, 004 -0.008
~0.004 -0,003
-0, 00 {1, 105
-0.001 -0.003
-0,00! -, 005
-0, (01 -0.005
-0, 001 -0, 005
-0, 081 -0.003
-0, 001 -0.00%

-0,00%
-0, 405
0,008
-0,005
0.062
-0.9005
-0.003
-0, 009
-0. 005
~0.005
N/A
0.03¢
-0, 0095
-{t, 005
~0.005
-0, 003
©.008
-0, 005
-¢.005
-0, 005

-, 005
-0, 003
-0.005
-0.003
-0, 003
-0, 005
-0. 005
-0.003
-0, 005
-0.005
N/A
-0, 005
0,020
-0, 008
-0, 003
-, 008
-0, (05
-0, 005
-0, 005
-{1, 005

-0, 10
-0,10
-0.10
-0.10
-0, 10
-0.10
-0.10
-0.19
-0, 1¢
-0 10

N/R
-0, 10
-0, 16
-0.10
-0.1¢
-0, 10
-0, 10
-0 10
~0.19
-0.10

-0.005
-0.0035
-0.005
-0.005
~0.003
-0.005
-0.005
-0.005
0.003
-0.005
N/A
-0.005
-0.003
-0.005
-0.005
-0.005
-0.005
-0.005
-0.003
-0.005
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QUARTZ MOUNTAIN GOLD CORP. P pE SEoLos

935 Marine Building, 355 Burrard Street, Vancouver, B.C. V6C2G8 e (604)662-7557 e Telecopy: (604) 662-8956 Telex 04-507887
FOR IMMEDIATE RELEASE March 1, 1988

Quartz Mountain Gold Releases Computer Calculated Reserves

Quartz Mountain Gold Corp. today released new reserve figures for the Crone
Hill and Quartz Butte ore bodies, located in the western portion of their
Quartz Mountain property in south central Oregon. These calculations
incorporate the results of 1987 drilling and show a substantial increase in
overall grade of the deposits. The contained gold in mineral inventory now is
in excess of three million ounces.

Drill proven and probable reserves at various minimum cut-off grades are as

follows:
Cut-off Grade Contained Ounces
Grade Tons oz gold/ton of Gold
.015 66.4 million .030 2,007,000
.020 44.9 million .037 1,661,000
.030 23.4 million .049 1,146,000

These represent approximately a 20 percent increase in grade over previous
estimates. Reserve estimates are based on assays from 577 drill holes at 100
foot centres on Crone Hill and Quartz Butte. Assays exceeding 0.30 were
reduced to 0.30 ounces per ton to avoid over estimation of grade.

"These increases clearly show the effect of the five high grade zones
discovered by the infill drilling of 1987", said Dr. William H. Bird, Chairman
and C.E.0. of Quartz Mountain Gold Corp. "The higher average grade improves
the economics of the deposits and will lower the per ounce cost of producing
gold."

The reserve estimate does not include the Angels Camp bonanza structure nor the
Angel Peak and Drews Creek prospects. Reserves for these areas will be
reported 1later when drilling on the prospects is further advanced. Galactic
Resources Ltd., Quartz Mountain Gold Corp.'s joint venture partner on the
project, 1is currently directing a Minproc (U.S.A.) Inc. feasibility study for
the first phase heap leach mine to be located on Crone Hill.

Quartz Mountain Gold Corp. commenced trading on The Toronto Stock Exchange
today under the symbol QZM.T, is listed on the U.S. NASDAQ National Market
System under the symbol QZMGF and also trades on the Vancouver Stock Exchange
under the symbol QZM.V.

é//%% ///Q _ /

Dr. William H. Bird
Chairman & C.E.O.
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QUARTZ MOUNTAIN GOLD CORP.
935 Marine Building, 355 Burrard Street, Vancouver, B.C. V6L 2G8 ¢ (604)662-7557 o Telecopy: (604) 682-4033 Telex: 04-507887

FOR IMMEDIATE RELEASE : October 27, 1987

Summer Program Completes over 150,000 feet of Drilling

Vancouver, B.C. -- Dr. William H. Bird, Chairman and CE0 of Quartz Mountain
Gold Corp., and Robert M. Friedland, Chairman and CEO of Galactic Resources
Ltd., announced today that the summer, 1287 development program has drilled 373
holes totalling 137,847 feet. At the end of October the completed program will
have finished over 400 holes containing more than 150,000 feet of drilling.
These holes, along with the 204 holes of the 1986 drilling, will provide the
ore reserve data base with over 225,000 feet of drilling and 45,000 assays.
The ore bodies will have been drilled on 100-fooct centers providing sufficient
coverage to prove reserves.

Cf the 383 holes drilled during the past summer, 316 holes are within the Crone
Hill and Quartz Butte ore bodies. These new ore holes have expanded the
reserves at depth and on the south and north of the ore bodies.

Grades drilled during 1987 were generally higher than those reported in 1986.
Nineteen new holes contained high grade intercepts of from 25°' to 200' grading
above 0.1 ounces of gold per ton. Fifty-seven new holes contained intercepts
grading from .05 tc 0.1 ounces of gold per ton over thickness of 25' te 150'.
Seventy-five holes contained unusually thick intercepts of from 100 to 400 feet
of .03 to .05 ounces of gold per ton. The remaining holes contained expected
grades and thicknesses. These new drill holes will add significantly to the
overall grade of the ore bodies.

Development <:illing at Crone Hill and Quartz Butte will be complete by the end
5f October. Exploration drilling at the Angels Camp, Quartz Butte, Crone Hill
and additional eastern targets will continue into the winter.

Quartz Mountain Gold Corp. has been upgraded within the NASDAQ System from our
introductory listing tc the National Market System. The NASDAQ symbol is
QZMGF. Up-to-the-minute trades and quotes are now available through brokers
and quotes will be printed daily in the financial papers. Quartz Mountain Gold
also trades on the Vancouver Stock Exchange under the symbol QZM.V.

- 30 -

" Dr. William H. Bird
Chairman & C.E.O.
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GALACTIC RESOURCES LTD.

#935 - Marine Building, 355 Burrard Street, Vancouver, B.C., Canada V6C 2G8 (604) 687-7169 Telecopy: (604) 682-4033

FOR IMMEDIATE RELEASE June 22, 1987

Quartz Mountain Gold Discovers High-Grade
Bonanza Structure at Angels Camp

Robert M. Friedland, Chairman and CEO of Galactic Resources Ltd., confirms today
the discovery of a high-grade gold bonanza structure at Angels Camp in the
eastern half of Quartz Mountain Gold's 10,000-acre southern Oregon property.
Galactic Resources Ltd. and Quartz Mountain Gold are developing the property
through a joint venture agreement. January 1987 drilling intersected a 50-foot
section of this structure assaying a quarter of an ounce of gold per ton
Subsequent geclogical mapping delineated a 3-mile long fracture zone that passes
through Angels Camp and part of the Angel Peak and Drews Creek prospects.

This fracture zone is exposed at the surface in only one area near the discovery
drill hole at Angels Camp. A continuous channel sample cut across the outcrop
in late May produced the following assays:

Length in feet 0z/ton Gold 0z/ton Silver
1st Section 5 0.312 0.26
2nd Section 8 0.390 1.99
3rd Section 13 4.886 7.94
4th Section 13 0.652 0.91

The channel was cut at an angle to the true thickness of the structure. A
weighted average over the true thickness of 20 feet runs 1.966 ounces of gold
per ton and 3.39 ounces of silver per ton.

The epithermal gold exploration model developed by the Quartz Mountain Gold
geologists predicted the existence of high-grade bonanza structures. The Angels
Camp fracture zone and other similar structures on the property are now
important targets for gold exploration. Initial plans call for extensive
trenching to expose the structures at the surface and a major drilling program
to delineate ore bodies at depth.

At Crone Hill and Quartz Butte in the western half of the Quartz Mountain Gold
property, work is progressing rapidly to develop a heap leach mine and to prove

- more -
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QUARTZ MOUNTAIN GOLD CORP. "higrStotoe

935 Marine Building, 355 Burrard Street, Vancouver, B.C.V6C 2G8 ® (604)662-7557 ® Telecopy: (604) 682-4033 Telex: 04-507887
FOR IMMEDIATE RELEASE May 11, 1987

Quartz Mountain Gold Announces
Mineral Inventory

Vancouver, B.C. - Dr. William H. Bird, Chairman and C.E.0. of Quartz
Mountain Gold Corp., announced today the first results of the Wright
Engineers Ltd. evaluation of the gold resources at Crone Hill and Quartz
Butte. The data base for this evaluation is derived from over 200 holes
drilled during the past year on the Company's 10,000-acre southern Oregon
property. Reserves at Crone Hill and Quartz Butte have not yet been
completely drilled out. A U.S. $2.5 million budget has been dedicated to
finish this task over the coming six months. The presented numbers do not
include any results from the Angels Camp, Angel Peak or Drews Creek areas
in the eastern half of the property. These targets will also be drilled
out this summer and the appropriate reserves added to the overall
engineering plan for the property.

Wright Engineers calculated that, to date, Quartz Mountain Gold's drilling
program has delineated 128.6 million tons containing a mineral inventory
of over 2.5 million ounces of gold at a cut off grade of .01 ounces of
gold per ton and an average grade of .02 ounces of gold per ton. At a
higher cut off grade of .02 ounces of gold per ton, a mineral inventory of
nearly 1.5 million ounces of gold are contained in 47.6 million tons
grading .03 ounces of gold per ton.

These contained ounces and tonnage numbers are much larger than the
numbers used to develop Quartz Mountain Gold's original heap 1leach
engineering plans. New studies and tests are now underway to determine
how best to recover the maximum amount of gold. The studies will require
from four to six months to complete and to be integrated into a meaningful
prefeasibility study on the entire Crone Hill and Quartz Butte reserves.

The past year's drilling has outlined a large low stripping ratio deposit
of easily leached oxide ore on Crone Hill. The Company is examining the
possibility of building a first phase low cost heap leach operation using
this ore in order to offset any delays in its fast-track production
plans. This operation will allow Quartz Mountain Gold to attain
production as it completes the engineering necessary to exploit the full
potential of the property. The first phase Crone Hill heap leach pit
design under consideration contains 12.1 million tons of ore grading .028
ounces of gold per ton with a cut off grade of .015 ounces of gold per ton
and a 0.8 to 1 stripping ratio.

- more -



News Release ‘ May 11, 1987

Page 2

Quartz Mountain Gold Corp. is in the process of concluding a project
management/engineering agreement for their Oregon project with Minproc
(U.S.A.) Inc., a subsidiary of Minproc Holdings Limited of Perth,
Australia. Minproc has brought 23 gold projects into production world
wide during the last 7 years and is a joint venture partner with Fluor
Corp. to develop the Ridgeway, South Carolina mine for Galactic Resources
Ltd. and Amselco Minerals Inc., an wholly owned subsidiary of B.P. North
America Inc. Minproc will bring its full range of expertise in mine
planning, metallurgical engineering and project management to bear on the
project to determine the optimum method for beneficiating the entire
mineable reserve on the property.

Quartz Mountain Gold Corp. trades on the Vancouver Stock Exchange under
the symbol QZM.V.

- 30 -
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William H. Bird, Chairman and C.E.O.
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QUARTZ MOUNTAIN GOLD CORPF.

935 Marine Building, 355 Burrard Street, Vancouver, B.C.V6C2G8 ® (604)662-7557 ® Telecopy: (604) 682-4033 Telex: 04-507887

FOR IMMEDIATE RELEASE December 16, 1986

Quartz Mountain Gold Corp. Announces Gold Discovery
At Angels Camp
Drilling to Begin in January

Vancouver, B.C. - Dr. William H. Bird, Chairman and CEO of Quartz Mountain
Gold Corp., announced today that detailed geological mapping and sampling at
Angels Camp, Oregon has resulted in an important new surface discovery of
ore-grade gold. Angels Camp lies three miles east of the Company's Crone
Hill and Quartz Butte gold deposits and it is one of the untested
exploration targets in the eastern portion of the 10,000-acre southern
Oregon Property. The discovery marks the first time that gold has been
found in this area and it represents an important success in the application
of the Quartz Mountain Gold exploration model to other targets controlled by
the Company.

Quartz Mountain Gold plans an immediate drill program at Angels Camp to test
the full extent of the gold discovery. Drilling roads and permits are
currently being completed and a reverse circulation drilling rig is being
mobilized to begin work during the first week in January. The Angels Camp
drilling program will be part of an expanded Winter schedule on the property
that will include additional fill-in drilling at Crone Hill and Quartz
Butte, '

Wright Engineers Ltd. of Vancouver has been engaged by Quartz Mountain Gold
Corp. to prepare a Prefeasibility Study on the Crone Hill and Quartz Butte

deposits. Prospects for the new discovery at Angels Camp will be included
in this study in a section on the potential of the eastern part of the
property.

Quartz Mountain Gold Corp. trades on the Vancouver Stock Exchange under the
symbol QZM.V.

..30-

Dr.”William H. Bird, CHairman & C.E.O.



ABSTRACT

Geology and Mineralization in the Quartz Mountain Gold District

Peter A. Dilles

William R. Rohtert

November 11, 1986

Disseminated gold mineralization has been outlined within two endogenous
rhyolite dome complexes and within the adjacent basaltic flows and volcani-
clastic beds in the Quartz Mountain district. Both domes occur along a north-
west-trending intrusive belt approximately 20 kilometers long by 5 kilometers
wide, Fifteen individual domes, ranging from 300 meters to more than 3000
meters in diameter, have been emplaced along the trace of the McLaughlin
Lineament of Lawrence (1976). This lineament is a 200 kilometer long dextral-
-oblique strike-slip fault with over 15 kilometers of offset. Recent mapping
indicates two types of domes are present in the intrusive belt: 1. exogenous
glassy domes of felsic to intermediate composition, and 2. endogenous,
quartz-eye rhyolite porphyry domes which appear to be spatially and genet-
ically related to the gold mineralization. This assemblage is similar to
the intrusive rocks in a parallel belt ten kilometers to the north near the

White King and Lucky Lass uranium mines which has been described by Weissen-
burger (1984).

At Quartz Mountain, the endogenous rhyolite domes cut, are interbedded with,
and are locally overlain by, an areally extensive series of basalt flows
of unknown age. The older basalts, which host most of the gold mineralizat-

ion, exceed 1000 feet in thickness. They are unconformably overlain by a
series of younger basalt flows which exceed 2000 feet in thickness. Variat-

ions in phenocryst mineralogy, texture, and field occurrence further divide
the younger series into three sub-units: 1. a lower, trachytic plagioclase--
magnetite basalt member; 2. a middle olivine basalt member; and an upper
aphanitic and scoreaceous member. The older, mineralized basalts inter-
tongue with proximal hydrovolcanic and volcaniclastic tuff breccias that
ring endogenous rhyolite domes at five locations in the district. Basaltic
material is present in the fragment population of hydrothermal and vent brec-
cias which feed and cross-cut the rhyolites and associated tuff-rings. De-

trital rhyolitic material 1is locally interbedded with heterolithic mafic
tuffs in the older basalts.

Four endogenous rhyolite domes in the district have been mined for mercury.
Cinnabar occurs with opal, alunite, clay and native sulfur in zones of in-
tense acid-leaching at the apices of the mineralized endogenous domes. The
gold mineralization at Crone Hill and Quartz Butte occurs beneath the =zone
of mercury mineralization. Native gold accompanies pervasive silica flooding
and veining and is associated with pyrite, marcasite, and stibnite. Silici-

fication is frequently intermixed with variable propylitic, argillic, and
sericitic alteration. Gold ore occurs in hot-spring sinter breccias; quartz
veins, stockworks and hydrothremal brecias along intrusive contacts; and in a
stratabound zone of replacement mineralization occupying a tuff breccia hori-

zon. Reserves in excess of one million contained ounces of gold have been out-
Tirnod 91 Avi119ne citnrae 10R°°



—_— _ S S T T 7 KA D
" WESTERY RELD OF

JMZA

S-EE%MHE ‘Mx&}

- «rw: o

A NEWS RELZE

L\

QUARTZMOUNTAIN GOLD CORP. GALACTICRESOURCESLTD.

Suite 670, 355 Burrard Street Suite 935, 355 Burrard Street
Vancouver, BC V6C 2G8 Vancouver, BC V6C 2G8
Telephone: (604) 662-7557 Telephone: (604) 687-7169
FOR IMMEDIATE RELEASE JANUARY 17, 1989

David S. Jennings, President of Quartz Mountain Gold Corp. and Robert M. Friedland, Chairman of
Galactic Resources Ltd., announced today that Quartz Mountain Gold Corp. suspended trading in its
securities on January 13, 1989 in order to clarify remarks, attributed to William R. Rohtert, Vice-
President, Exploration, of Quartz Mountain Gold Corp., which appeared in two news articles that were
published without the knowledge and authority of the Companies or their Boards of Directors.  The
inaccurate and misleading news articles appeared in two Oregon newspapers and implied that Quartz
Mountain Gold Corp. and joint-venture partner Galactic Resources Ltd. have made a positive production
decision on the Quartz Mountain gold project in Lake County, Oregon based on advance feasibility
information from independent consultants Davy McKee Corporation of San Ramon, California.

While the Companies have received preliminary results from the Phase I oxide, open-pit/heap leach
study by Davy McKee on the Crone Hill and Quartz Butte deposits, no production decision has yet been
made. Further refinement of the preliminary study will be necessary before any final production
decisions can be made on the project. The preliminary information received to date indicates that a
reduction in the preliminary capital cost estimates will be necessary to achieve acceptable oxide open-pit
economics at a gold price of $350-400 U.S. per ounce. The Companies are working closely with Davy
McKee to obtain lower capital costs and enhance project economics by earth-works re-engineering,
incorporation of used mining equipment wherever possible, evaluation of conveyor/radial stacker
alternatives, and, most importantly, assessing the impact of incorporating West Crone high-grade vein
material and/or Angels Camp breccia reserves to the mine plan. Davy McKee estimates that the re-
evaluation of this material will take approximately 12 to 15 weeks.

In addition, Davy McKee has initiated Phase II of the overall project feasibility analysis which is the
evaluation of the gold-bearing sulphide reserve beneath the oxide reserve. Both heap leach and milling
alternatives of the oxide and sulphide reserves will be addressed in the study which will be available no
sooner than the end of April, 1989.

Quartz Mountain Gold Corp. is listed on the US NASDAQ National Market System under the symbol
QZMGEF and also trades on the Toronto Stock Exchange under the symbol QZM.T. and Vancouver Stock
Exchange under the symbol QZM.V.. Galactic trades on the Montreal, Toronto, and Vancouver stock
exchanges (GLC.M, GLC.T, and GLC.V), and is listed on the US NASDAQ System (GALCF).
NASDAQ quotes in US $ are listed daily in the Wall Street Journal unger NASDAQ National Market
Issues.

W 24
| Jid S. Jennirdfs L/Robert M. Friedland

President Chairman
Quartz Mountain Gold Corp. Galactic Resources Lid.
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': ‘that they ‘have éar
' produclscrfutum

Usefyy. brokers un: ffiliated wul the exchange '
Hlmk baffled when asked hoa rmany legitimate

e

Mining flrm raked over coals

Fromthe Lake Coenty Examiner

The Vincouver stock Exchaige and two of
its listed companizs, Galactic Resources and
-Quartz Mountain, vere the subjacts of a May 29
Forbes i agazine srticle, “Scar. Capital of the
World "

“Hakf the complmes on the VSE are out-
and-out scams,” zuthor Jee (ueenan quotes
Vancouver writer ind form=r V3E floor trader
Adriaz cu Plessis as sayinZ about the ex-
changzs. “And the rest are 1ip jobs of seme

. sort.”

*No ore churns out a bady of fiction of as

consistendy high : quality as the companies

listed on the VSE,” Queenam continues. He

adds Jo;lrnahsts love rewrizitg these guys’

pressieleases.”

~ “Th= exchange'sown pre.s rdleases tout the
. VSE &s 2 home fo- junior minrklg companies,
moting that ‘of the rnore than 2300 companies
" Jisted on the VSE s of the 2nd of 1988, 72 per-
‘cent were natural--esource relsted.’ Actually,
"% 500 nto 2,300 is 35 perceat, ot 72 percent,
.which gires you an idea d naw trustworthy
" ‘mumbers are out here,

i *Mo-eowver, acco~ding to -vmtar du Plessis,
*::ut of 1,245 comparies on the VSE, only about
30 acteally produce minerals, ard only 10 to 15

~are profitable. Other Journa]bt.- say that not

-.mere tharn & tenth o the 2,3@ zompanies listed

on the VSE are reai companies, in the sense

gs ;:a!us employees

.. compsmies “there fre on a1 exchange where
.-Techn. gen eonce viulted to $16 a share with
fpromises of a computerized ;,-lf course and
driving ramge. | . .

“ ] dor"t know of any, sagsoe. ‘You go mto

a ‘stock b(cause yot know tha pr-moter canrun

sk el

- amused.

-Qrganization wi
- Southeast Asia

The gold mines
‘produce far more
press releases than
precious metals’

it up to 2 bucks, and then you
fore the kottom fails out.”
“When John Woods, editor of Vancouver
Stockwanch, was asked how many VSE com-
panies actually evoived into ‘real’ companies
that stayed around for a few years, he locked
‘One percent?’ he theorized. ‘Well,
that’s the pessimistic’ view.® The ophmlstlc
view? Tvopercent’ ” - :
The article aiso highlights two VSE players,

try to get out be-"

Larry Briiliant and Rol riedlarid, who are’
connected with Gala?:ﬂt%g iait Mountain, 5

“Whatsort of person is attracted to the VSE? 3
Let's take Larry Brilliant, a New Age hype’,
machine cut from a different, more ¢apacious ?}
cioth than the generic Howe Street con artists. 2
Brilliant is a chest-thumping epidemigoleogist |
who supposedly helped the Worid Health |

e out smalipox in India and ™
fore w1pmg out mvestcrs in 3
western Canada.” -

Brilliant is on the board for SEVA descrxbed -f
as “a foandering organization seekmg to w1pe

~ out biindess in Nepal.”

Twe o-her SEVA board members mcluded
Ram Dass and Wavy Gravy. Dass was called _
“the reeonstructed Harvaré acidhesd who,

with his pal Timothy Leary, helped intreduce = -

haliucinegenic drugs te North America.” Wavy
Gravy was said to be ‘‘the anarchistic ex-

way s

acidhead who was master of ce
Woodstock, who helped run a pig
in 1968 and who mow raises mon
cataractoperation: .

“SEVA’s absurd hoard alse inc
Friedland, one of the most sue
‘pushers in Vancouwer history, wi
Resources lost $44 million last y
introduced Brillian to the VSE.”

The article inchudes a detailed
on Brilliant with oher references
and Galactic, pls one mentio
Mountain.

Accorcing to the sidebar, “Frie
gold mires, includ ng Galactic R
Cornucopia, produze far more pi
than precious met: ls, is one of th
SEVA and knows t=ow to milk the
of Nepal for all the press cove
worth,”” - -

Briiliant and F-iedland are
friends vrho knew Fiow to make
the VSE.

“To this day Brlliant insists t
really knew anything about the fix
tecture .of the VSE. The facts s
wise,

“Brilliant partu:pated in a hos!
Friedland’s omoions, making -
$100000 i estmen) in Galactic, 8

finder’s fee with two other men wl
needed to line up investors to
floundering gold mine.

C““And the guy whs claims to be :
adm;tted to FORHBES that he b:
$100,000 when he ‘d=d an arbitrage
different classes of 2alactic stock.

Queenan, however, concentrate
in general,

~““The %EV founced in 1907, is
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The Quartz Mountain property in south central
Oregon contains several voleanic-hosted, hot
spring-type gold deposits. Feasibility work is under-
way to evaluate two deposits on the western side of
the property, Crone Hill and Quartz Butte, which
were delineated by over 40 miles of drilling in 577
rotary and diamond drill holes. Drilled out on a grid
with 100 foot centres. the deposits have an in situ
proven and probable resource as follows:

CUT-OFF TONS GOLDGRADE CONTAINED
GRADE (oz/ton) OUNCES
015 « 664 million e 030e 2,007,000 e
020 % 349million? 0378 161,000 2
030+ 23.4millione 049¢ 1,146,000

With these two areas drilled out, the exploration
focus has shifted to the next potential gold deposits.
On the eastern half of the property. drilling at
Angels Camp has indicated a small, high-grade goid
resource, Drilling has now started at Angel East
and Drews Dome. where
geology, geochemical ano-
malies and alteration
signatures show the potential
for considerable structur-

ally controlled mineralization.
Other promising targets are
Angel South and Angel Peak.
At Quartz Butte, drilling

is underway on several high-
grade zones that could
significantly enhance the
overall economics of

the project.

MINE PLANNING

All aspects of gold production
from Crone Hill and Quartz
Butte are being examinedina
full-scale feasibility study conducted by Davy
McKee Corporation of San Ramon, California. This
engineering firm has carried out studies and
engineering work on many goid mines currently in
operation, such as Echo Bay's Cove, FM(C's Paradise
Peak and Homestake's MeLaughlin Mine.

Metallurgical testing has been subcontracted to
McClelland Laboratories of Sparks. Nevada and will
address the beneficiation of both oxide and sulfide
ores, A drilling program to obtain the required
metallurgical samples is complete and test work is
well underway. Ore deposit modelling and mine
design are being conducted by Pincock, Allen & Holt
of Lakewood, Colorado.

The 10.000 acre Quartz Mountain property has
moderate relief and climate and a good infra-
structure. Water and power are readily available;
State Highway.140 and ancillary logging roads
provide easy access. Heap leaching, milling or a

combination of both processes are being considered
for the Crone Hill and Quartz Butte deposits.

When the feasibility work is completed in several
months, the Company will have a definitive analysis
of project economics on which to base a production
decision.

GEOLOGY

The Quartz Mountain property contains a series
of volcanic-hosted, hot spring gold deposits, with
Crone Hill and Quartz Butte the best defined.

At Quartz Mountain, a 2000 foot thick sequence of
volcanic rocks is typical of the Basin and Range
geology that extends across Nevada and parts of
Utah. California and Colorado, as well as south
central Oregon. The two types of volcanics present
are basalts (as flows, breccias and tuffs), and
rhvolites (as domes, flows and breccias).

Gold mineralization at Quartz Mountain is related to

» rhyolite domes that have
intruded the basalt volcanic
rocks along northwest trend-
ing, regional structural
weaknesses. The intrusion
of these domes fractured
and prepared the ground for
the deposition of gold.

The gold bearing waters of
the epithermal (hot spring)
system travelled along faults
and fractures and spread out
horizontally. through rocks
that were more permeable
due to brecciation oran
originally porous nature.
Quartz and other minerals,
including gold, were
deposited. The gold is finely disseminated
throughout permeable host rock and more highly
concentrated in veins and along feeder structures.
Northwest and northeast striking, steep faults
provide strong ore control at Crone Hill and

Quartz Butte.

Gold mineralization occurs in rhyolites, volcani-
clastic rocks (tuffs and breccias) and basalts. and is
accompanied by silica (quartz and chalcedony)
and associated with pyrite. marcasite and minor
stibnite, or their oxidized equivalents. The upper
portions of the gold deposits have been oxidized.
making the ore more amenable to heap leaching.

The Crone Hill gold deposit is akidney shaped ellipse
centred on the rhyolite dome and extending into

the adjacent basalts and tuffs. It measures about
3500 feet in the longest dimension. varies in width
from 800 to 2000 feet and has a vertical extent of

250 feet. The deposit lies at or close to the surface,
making it ideal for open pit mining.



The Quartz Butte gold deposit lies somewhat deeper
under a mercury bearing acid leach zone. It is

about 1200 feet across and vertical thickness is var-
iable, averaging 150 feet. The gold mineralization

is centred on, and mainly contained within, the
rhvolite dome.

At Angels Camp, on the eastern portion of the
property, a different type of deposit is seen. Gold
deposition is controlled by north-northwest trending
structures and within a strongly veined and brec-
ciated portion of the tuffs and breccias. Much higher
gold grades, up to several ounces per ton and aver-
aging approximately .2 ounces of gold per ton, are
found in a body 200 to 250 feet long. 25 to 50 feet
wide and up to 300 feet in vertical extent. There is no
low grade. disseminated mineralization around this
highly altered pipe-like zone. Gold occurs with silver
in electrum and acanthite, associated with chalce-
dony, clay and iron oxides and with minor pyrite at
depth. The potential for similar structures in the
area is strong. Each high-grade zone found could act
asa“sweetener” for the main deposits, adding

10000 to 20,000 ounces of gold to the project.

EXPLORATION

While mine planning for the Crone Hill and Quartz
Butte deposits is underway, Quartz Mountain Gold
Corp. continues to search for both new discoveries
and additions to known deposits.

At Quartz Butte, six high-grade zones have been
identified both within and below the disseminated
gold deposit. Drilling is underway to determine the
continuity and significance of these zones. The
high-grade areas may represent vein systems that
acted as feeder zones to the disseminated gold
reserves. Some could significantly enhance the
overall economics of the open pit deposit; others
have the potential to develop into stand-alone
underground deposits.

On the eastern half of the property, an aggressive
exploration program has advanced to the drilling
stuge. Geophysical and geochemical survevs have
shown promising results, and geologic mapping
and sampling, particularly along the ten miles of
new drill road constructed, have further defined
interesting drill targets at Drews Dome, Angel East,
Angel South, Angels Camp and Angel Peak.

ENVIRONMENT

Development of the mineral resources of an area
must go hand-in-hand with careful consideration of
the environment. The impact of the production

of wealth from the earth can be minimized both
during and after a mining operation.

At Quartz Mountain. environmental studies have
been ongoing since the property was acquired.
Steffen Robertson and Kirsten, of Lakewood,
Colorado, has provided environmental and
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permitting support. Baseline environmental
studies have been completed and air and water
quality monitoring continues at all times. The local
wildlife, botany and archeology have been studied.
The sociological and economic impact of a mining
operation is also being examined.

Quartz Mountain Gold Corp. and SRK have worked
closely with the local community, the Forest Service
and all levels of regulatory agencies, including

the Department of Environmental Quality (DEQ),
the Department of Geology and Mineral Industries
{DOGAMLI) and Lake County officials.

Quartz Mountain Gold Corp.
looks forward to beinga
productive and harmonious
member of the community.
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ACANTHRITE: A silver mineral that may contain gold.

ACID LEACH ZONE: A zone that has been strongly altered
by acidic waters percolating through the rock.

ALTERATION: Changes in the chemical or mineralogical
composition of a rock caused by weathering or
hvdrothermal solutions.

ANOMALY: A deviation from normal. In expleration. a
deviation that suggests the presence of the substance
being sought.

BASALT: A volcanic rock.
BASELINE ENVIRONMENTAL STUBIES: Studies of the

normal state of the environment that are used asa
reference.

BENEFICIATION: Recovery of the highest possible
amount of the desired metal from an ore.

BRECCIA: A rock made up of angular fragments formed
by crushing or explosive force.

CHALCEDONY: Extremely fine-grained quartz.
CONTAINED OUNCES: The

number of ounces of gold in
the in situ resource. More work
is needed to determine mine-
able ounces (contained in the
ore that will be removed ina
mining operation)and recor-
erable ounces (produced as the
final product of the processing
facilities).

DIAMOND DRILL: A drill that
produces solid samples of the

rock, in the form of cvlinders
(core).

DISSEMINATED: Ore minerals
that are fine-grained and
evenly distributed throughout
waste rock. usually in
relatively low concentrations,

ELECTRUM: A natural alloy of gold and silver.
EPITHERMAL: Pertainingtoa hot spring.

FEEDER ZONE: A spatially constricted zone that has
allowed mineralizing fluids te pass through.

FLOW: Rock produced by alava flow.
GEOCHEMICAL ANOMALY OR SIGNATURE: A concen-

tration of an element in soil. water or rock that is
markediy different from the normal concentration of
the surroundings.

HEAP LEACHING: Dissolving minerals or metals from ore
with chemical solutions that are sprinkied on heaps of
ore. The metal-bearing fluid is then run through a
process that removes the metal.

HOT SPRING-TYPE 6OLD DEPOSIT: A gold deposit
formed by hot, gold-bearing fluids passing through
near surface rocks and depositing gold.

KYDROTRERMAL: Hot water solutions, or changes
caused by these solutions.

INFRASTRUCTURE: The framework of services and

facilities required by a mining operation.

IN SITU: Inits natural position or place. When referring
to a mineral resource. in the ground.

LEACH: To remove minerals or metals by percolating
fluids.

MARCASITE: An iron sulfide mineral.

MILLING: Removing metals from ore by a process that
begins with very fine grinding of the rock.

0X1DE: Mineralized material in which some of the
original minerals have been oxidized (rusted). This
process makes the material more permeable and releases
gold that may have been originally bound in minerals.
Oxidized ore is more amenable to the heap leach process.

PERMEABLE: Having a texture
that permits fluids to move
through the material.

PROVEN AND PROBABLE
RESOURCE:

Proven: Well-established by
closely spaced measure-
ments.

Probable: Similar to proven.
Measurements are more
widely spaced but the degree
of assurance is high enough
to assume continuity.

PYRITE: An iron sulfide mineral.
REVERSE CIRCULATION DRILL:

Atype of rotary drill.
RHYOLITE: A volcanic rock.
ROTARY DRILL: A drill that

breaks up rock and carries it to surface as chips.
STIBNITE: An antimony sulfide mineral.

SULFIDE: A metalic mineral with sulfur as one of its
components.

TUFF: A rock formed from small voleanic fragments.

VOLCANICLASTIC: A rock composed of volcanic

fragments.

VOLCANICS: Rocks produced by a voleano.
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QUARTZ MOUNTAIN GOLD CORP.

Quartz Mountain Property:

This 10,000 acre property is located in south-central Oregon, 30 miles west of
Lakeview and 30 miles north of the California border.

Over two million ounces of gold are contained in the proven and probable
reserves of the Crone Hill and Quartz Butte deposits, located on the western
half of the property. The Davy McKee Corporation of San Ramon, California
is conducting a definitive feasibility study, investigating both heap leaching
and conventional milling of these deposits.

On the eastern half of the claim block an extensive and thorough exploration
program is underway. Drilling has begun on Drews Dome, one of five high-
priority targets. The eastern portion of the district shows strong potential for
a new discovery, comparable to Crone Hill and Quartz Butte, indicated by
similar geology, epithermal alteration and geochemical anomalies.

An exciting high-grade area on Quartz Butte, the Eureka Deep Zone, is also
being drilled. This zone may be a feeder vein system and has the potential to
be developed as a stand-alone, underground deposit.

The company is undertaking a program to broaden its assets base through
the acquisition of other high quality properties.

Quartz Mountain Gold Corp. is debt-free with working capital in excess of
U.S. $3,500,000.

The company is guided by mining industry professionals with successful
exploration, development and production experience, and enjoys an
exceptional relationship with world capital markets.

President & C.E.O.,, Director David S. Jennings
Vice-President, Finance Allan J. Marter
Vice-President, Exploration William R. Rohtert
Secretary and Director Robert L. Cook
Director Manuel Beer
Director William H. Bird
Director Eric V. Friedland

Director Lal Gondi




WAVECREST RESOURCES LTD.
AND

DIAMOND HEAD MINES

ANNOUNCE:

A Field Tour of the
Quartz Mountain Gold Deposit

Lake County, Oregon

Schedule

June 20, 1986 7 p.m. Conference

Lake County Community Center
11 North "G" Street
Lakeview, Oregon

June 21, 1986 8 a.m. Field Tour
Meet in Parking Lot of the

Skyline Motel Best Western
Lakeview, Oregon
503/947-2194
Open by Invitation to Members of the:
USGS
DOGAMI
AIME

Northwest Academic Community



ABSTRACT

QUARTZ MOUNTAIN GOLD DEPOSIT, Lake County, Oreggn: The effect
of paleo-groundwater levels on volcanic activity and shallow
epithermal gold mineralization.

W. R. Rohtert
April 9, 1986

Quartz Mountain is a disseminated, volcanic—hosted, hot-
spring gold deposit. It occurs 1in a Mid-Miocene composite
volcanic tield which is intruded by a west-northwest trending
belt of highly altered endogenous rhyolite porphyry domes and
unaltered latite vitrophyre plugs that have been dated at 7.3 +
0.9 m.y. The intrusive belt measures 12 miles in 1length by 3
miles in width and includes eight rhyolites and six latites which
range in size from less than 1000 to over 10,000 feet in
diameter. The volcanic stratigraphy dips gently to the north and
includes over 1000 feet of dacite pyroclastic breccias. andesite
flows, silicic ash flow tuffs, and volcaniclastic rocks equated
with the Cedarville Formation of Russell (1928). Both the
Cedarville Formation and the silicic intrusive rocks are
unconformably overlain by thin flows of high-alumina olivine
tholeiite which have been assigned to the Pliocene Warner Basalt.

Three fault sets are evident in the volcanic field: 1) north-
south normal faults with displacements of 100 to 200 feet that
are part of the regional Basin and Range structural pattern: 2)

N60W normal faults with displacements of 200-500 feet that have
apparently guided the emplacement of the intrusive bodies: and
3) major, N45W right-lateral strike-slip faults which terminate
the other two sets. The northwest alignment of intrusives and
structures 1s a key element of the McLaughlin lineament of
Lawrence (1976) which is a recurrently-active, 120 mile long zone
of dextral offset in the Tertiary rocks of southern Oregon.

Four of the rhyolites in the Quartz Mountain intrusive belt
have produced mercury {rom near-surface, cinnabar-alunite-sulfur
bearing opal deposits. These rhyolites are mantled with a
carapace of sub-areal talus breccia and display solfataric
alteration due to intense acid leaching. In contrast, the
rhyolite on Crone Hill contains ore-grade gold mineralization in
a zone of silicification and clay-sericite alteration. The Crone
Hill rhyolite is ringed in part by a tuff cone up to thirty feet
thick which includes a basal heterolithic eruption breccia, a
cross-bedded base-surge deposit, and an upper, massive airfall
tuff. Overlying the rhyolite within the tuff cone is a thirty
foot thick deposit of hot-spring sinter which includes vent
breccia, pool accumulate and apron conglomerate. Gold ore on
Crone Hill is present in three geologic environments: 1) re--
silicified portions of the hot-spring sinter deposit. 29 quartz
stockworks and hydrothermal breccia pipes along the intrusive
contact of the rhyolite porphyry, and 3) a tabular zone of
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of stratabound replacement mineralization in a 100 foot thick
amygdaloidal dacite tuff breccia horizon that <contains "flat"
quartz veins dilating upper and lower stratigraphic contacts.
Gold occurs in the native form and in association with pyrite or
limonite. Accessory minerals include marcasite and stibnite in a
gangue of chalcedony, kaolinite, sericite and adularia. Strong
anomalies in gold, arsenic, antimony and mercury delineate the
surface expression of a paleo-geothermal cell roughly 3000 feet
in diameter on Crone Hill. The potential resource of the entire
property is 1n excess of one million ounces of gold.

The contrasting alteration assemblages and volcanic
landforms at Crone Hill versus the other rhyolites in the
intrusive belt reflect the 1level of the paleo-groundwater table
at the time of wvolcanism and hydrothermal activity. Rhyolites
emplaced above the water table vented as viscous flows or gas-—
charged ash-flow tuffs and are surrounded by landslide deposits.

They were altered by the acidic, vapor—-dominated portions of
geothermal systems which formed fumarolic fields and deposited
mercury at the surface by condensation. In contrast, the

rhyolite on Crone Hill was emplaced at or below the water table
and vented in a hydrovolcanic eruption to produce a tuff cone.
It was altered by a water—-dominated geothermal system of near-
neutral pH which formed hot springs and deposited gold by cooling
at the surface, by boiling in vein and breccia conduits, and by
fluid mixing in porous volcanic horizons which acted as paleo-—
aquifers. The recognition of paleo-groundwater <control on the
loci of gold mineralization provides the definitive criteria to
evaluate the potential of wuntested volcanic terrain for buried
ore bodies in favorable stratigraphic horizons. The model also
predicls that zones of boiling and gold-sulfide deposition occur
at depths of 200-1000 feet below the four mercury deposits in the
Quartz Mountain district.
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FOR IMMEDIATE RELEASE March 31, 1989

QUARTZ MOUNTAIN FEASIBILITY HOWS STEADY PROGRESS

VANCOUVER, B.C. -- Continuing reports from the feasibility study on the Quartz
Mountain Gold Project in Lake County, Oregon, show steady progress. The
reports indicate heap leach and flotation gold recoveries of 707 and improved
project economics through selective mining. The announcement detailing the
feasibility study progress report was made by David S. Jennings, President and
Chief Executive Officer of Quartz Mountain Gold Corp., and Robert L. Cook,
Senior Vice-President, Finance, of Galactic Resources Ltd. Quartz Mountain and
Galactic are joint venture partners in the project.

Gold Recoveries 707

Davy McKee Corporation of San Francisco, California, independent engineering
contractor to the venture, has reviewed final column leach tests on the Crone
Hill and Quartz Butte oxide mineralization. The tests were run under standard
conditions by McClelland Laboratories of Reno, Nevada using 15 1bs. cement and
15 1bs. lime per ton to agglomerate. Leach cycle times average 60-80 days with
cyanide consumption averaging less than 1.5 lbs/ton with a weighted average
recovery of 707Z.

Gold recoveries in Crone Hill sulphide concentrates have been shown in
preliminary flotation tests to exceed 707Z. Work is now underway to assess

further concentrate treatment and to optimize flotation techniques.

Selective Mining Improves Project Economics

Through subcontractor Pincock, Allen and Holt of Denver, Colorado, Davy McKee
has provided the latest in a series of floating cone models of the Crone Hill
and Quartz Butte deposits. These models define open pit mineralization of two
types:

a) disseminated oxide heap leach;
b) higher-grade oxide and sulphide quartz vein-related mineralization.

Recent block modelling studies emphasize the significance of the vein-related
mineralization. A combination of selective open pit mining and milling of this
higher grade material with a parallel heap leaching operation may significantly
improve overall project economics. Various scales of milling plus leaching
alternatives are under evaluation by Davy McKee.



Current Crone Hill and Quartz Butte Deposit Estimates

Mineralization' Grade Contained
Type Tons (opt) Ounces
Vein

(oxide & sulphide) 2,572,000 0.097 250,025
Heap Leach

(oxide only) 7,958,000 0.029 231,250

Total 10,530,000 481,275

These figures are generated by computerized methods for specific economic
parameters and are subject to change.

Davy McKee expects to complete three tasks during the second quarter of 1989.
The first will be the completion of the disseminated oxide portion of the
feasibility study. The second will be to assess the effect of vein-related
mineralization on this study and thirdly, a preliminary assessment of bulk
mining and milling of the total oxide and sulphide resource.

Quartz Mountain Gold Corp. trades on the Toronto and Vancouver Stock Exchanges
(QZM.T, QZM.V) and is listed on the U.S. NASDAQ National Market System
(QZMGF). Galactic Resources Ltd. trades on the Toronto, Montreal, and
Vancouver Stock Exchanges (GLC.T, GLC.M, GLC.V), in Canada, and on the American
Stock Exchange (GLC.A) in the Un‘ted States. American Stock Exchange quotes in
US$ are listed daily in the Wall Street Journal under American Stock Exchange
Composite Transactions.

Loy = P

\gi1;9/s. Jenning¥ Robert L. Cook
ident & C.E.O. Senior Vice-President, Finance

Quartz Mountain Gold Corp. Galactic Resources Ltd.
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David S. Jennings, President of Quartz Mountain GOM.Corp. and Fabert M. Friedland, Chairman of
Galactic Resources Ltd., announced today that Quartz Mountain Gold Corp. suspended trading in its
securities on January 13, 1989 in order to clarify remarks, attributed to William R. Rohtert, Vice-
President, Exploration, of Quartz Mountain Gold Corp., which appeared in two news articles that were
published without the knowledge and authority of the Companies or their Boards of Directors.  The
inaccurate and misleading news articles appeared in two Oregon newspapers and implied that Quartz
Mountain Gold Corp. and joint-venture partner Galactic Resources Ltd. have made a positive production
decision on the Quartz Mountain gold project in Lake County, Oregon based on advance feasibility
information from independent consultants Davy McKee Corporation of San Ramon, Califomia.

While the Companies have received preliminary results from the Phase I oxide, open-pit/heap leach
study by Davy McKee on the Crone Hill and Quartz Butte deposits, no production decision has yet been
made. Further refinement of the preliminary study will be necessary before any final production
decisions can be made on the project. The preliminary information received to date indicates that a
reduction in the preliminary capital cost estimates will be necessary to achieve acceptable oxide open-pit
economics at a gold price of $350-400 U.S. per ounce. The Companies are working closely with Davy
McKee to obtain lower capital costs and enhance project economics by earth-works re-engineering,
incorporation of used mining equipment wherever possible, evaluation of conveyor/radial stacker
alternatives, and, most importantly, assessing the impact of incorporating West Crone high-grade vein
material and/or Angels Camp breccia reserves to the mine plan. Davy McKee estimates that the re-
evaluation of this material will take approximately 12 to 15 weeks.

In addition, Davy McKee has initiated Phase II of the overall project feasibility analysis which is the
evaluation of the gold-bearing sulphide reserve beneath the oxide reserve. Both heap leach and milling
alternatives of the oxide and sulphide reserves will be addressed in the study which will be available no
sooner than the end of April, 1989.

Quartz Mountain Gold Corp. is listed on the US NASDAQ National Market System under the symbol
QZMGEF and also trades on the Toronto Stock Exchange under the symbol QZM.T. and Vancouver Stock
Exchange under the symbol QZM.V.. Galactic trades on the Montreat, Toronto, and Vancouver stock
exchanges (GLCM, GLC.T, and GLC.V), and is listed on the US NASDAQ System (GALCF).
NASDAQ quotes in US $ are listed daily in the Wall Street Journal ungler NASDAQ National Market
Issues.

%ﬁj
\/D%id S. Jenninds {Robert M. Friedland

President Chairman
Quartz Mountain Gold Corp. Galactic Resources Ltd.




THE NEW HEADQUARTERS FOR
GALACTIC SERVICES, INC. and  WAVECREST RESOURCES, INC.

A Subsidiary of Galactic Resources, Ltd A Subsidiary of Quartz Mountain Gold Corp.

is at the corner of South Virginia and McCarran Boulevard in CORPORATE POINTE,

5250 South Virginia Street
Fax: GALACTIC Suite 300 Fax: WAVECREST

702/829-Aulg Reno, Nevada 89502 702/829-2828
702/829-1100

Effective 2/15/88
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MEMQO REPORT

AIME Field Trip to Quartz Mtn. Gold Deposit near Lakeview June 21, 1986

OWNERSHIP & HISTORY:

The property was reported as the Crone Prospect by Brooks (1963, p. 176).

Am uncertain who present claim owners are; but believe | heard Rhotert
mention Don Tracy. The current exploration activity was initiated by
Anaconda Mining Co. in 1984 and is presently a joint venture by Wave-
crest Resources Ltd., and Diamond Head Mines. Project geologist is
Wm. R. Rohtert formerly with Anaconda.

LOCATION:

Largely in NEZ Sec. 34, T. 37 S., R. 16 E., but probably extending into
Secs. 26, 27, and 35, of the same township. Elevation range is from about
5,450 up to 5,640 ft on a small butte called Crone Hill.

EXPLORATION & DEVELOPMENT:

Exploration reportedly began with an extensive soil and surface rock
sampling program. This was followed by or coupled with geologic mapping.
Diamond drilling surface excavation and road construction has also been

done at the prospect.

GEOLOGY:

See copy of abstract and references supplied by Will Rohtert.,
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The three veins shown for Quartz Butte appear to define a graben below near surface disseminated
ore. The graben mimics the outline of the throat of the dome complex. Lateral and vertical
alteration zoning supports the vein interpretations and is consistent with late penecontemporaneous
intrusion of rhyolite and mineralization. Vertical stress accompanying late stage magma movement
may have generated the mineralized fractures.

High grade intercepts commonly have visible gold ih what alternatively may be (1) a stringer zone
of chalcedony or quartz veinlets, (2) clay-sericite seams without prominent veining, (3) irregular
siliceous and sulphidic replacements of rhyolite, (4) breccias with silicified and pyritized
fragments, (5) or thin, fresh, gold-bearing aplite dikes cutting fresh or propyllitized volcanics. The
absence of well defined, prominent quartz veins. is striking and seemingly at odds with the
relatively large volume of disseminated gold mineralization in the deposits if these high grade
quartz vein structures are ore fluid conduits.

These observations are consistent with the findings of White et al (1964) at Stecamboat Spring,
Nevada and distinct from districts such as Bodie, California and Republic, Washington. Existence
of gold-bearing, fresh appearing aplite dikes may be genetically significant, but these have not yet
been adequately studied.

Wall rock alteration adjacent to the high grade intercepts at Quartz Butte is not megascopically
distinct from alteration distant from the veins (Fig. 6). The veins seem to cut “fresh” high silica
rhyolite with only minimal alteration selvages on vein walls. This lack of significant alteration may
imply limited exposure time for the hydrothermal fluids carrying gold in the mineralized structures.
The phenomena could also be ascribed to upwelling near neutral alkaline and highly CO charged
ore fluids in equilibrium with the rhyolite. The absence of well developed vein structures supports
either contention. The pervasive broad development of argillic alteration with the disseminated,
near-surface gold deposit contrasts with the incipient alteration of vein walls of the imputed feeder
zones at depth.

High Grade Veins on Crone Hill

Exploration drilling on Crone Hill found high grade intercepts that probably are feeder veins. A
number of possible combinations of linkages can be proposed, but the authors favor the presence
on Crone Hill of four veins and their splays, Using this array for the intercepts, the authors
propose that the drilling indicates a mineral inventory within the disseminated deposit of 1,262,000
tons of high grade ore that averages 0.28 ounces of gold per ton. Figure 4 shows a typical vertical
section of the Alice vein, the largest proposed vein structure on Crone Hill. Importantly, none of
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the four proposed veins underlies the disseminated orebody, and none penetrate brecciated rhyolite.
Rather, they seem to be independent of brecciation. The absence of identified feeder veins on
Crone Hill below near-surface gold disseminations is in contrast to vein locations at Quartz Butte
(Fig. 6). f

All Crone Hill veins gently dip north 10 degrees to 25 _dégljecs, and intersect pervasively argillized
rhyolite as well as volcanic and volcaniclastic units. Presence of vein structures cutting a variety of
rock types suggests that vein development is independent of lithologic controls.

The intercepts of high grade ore include (1) chalcedonic replacements, (2) sulfide-bearing quartz-
adularia and chalcedony veinlets or their oxidation product, and (3) clay-sulfide seams (or their
oxidized equivalents). Alunite or adularia are present in some richer intercepts with carthy alunite
more common near surface. Adularia occurs more often within the illitc-bearing argillic zone. No
persistent uniformly mineralized and well-developed quaftz vein structure has been recognized.
Rather, the gently dipping zones of high grade ore are assumed to be faults that channeled
hydrothermal fluids. Exploration drilling has not completely exhausted the potential for
discovering additional high grade veins under Crone Hill, but the paucity of veins at depth, below
the illite-bearing argillic alteration zone and its disseminated gold orebody, is particularly puzzling,
Sericitic alteration found at depth at Quartz Butte has not been identified on Crone Hill. Normal
fault structures similar to those at depth at Quartz Butte also appear to be missing. Still,
argillization is centered about the Crone Hill endogenous rhyolite dome and its breccia, and the
disseminated ore extends as a breccia root down the throat of the Crone Hill dome complex.
Circular vein-fault structurcs commonly developed ringing many large mineralized breccias in other
areas do not seem to have formed at Crone Hill, or if formed, have not been recognized to date.

Diécusslon

Although dissimilarities between geologic settings and probable fluid flow are apparent, alteration
mineralogy in the Quartz Mountain district has many parallels in the Steamboat Springs area,
Nevada (White et al, 1964). In both districts hot spring sinter deposits are almost entirely
siliceous. Opal and chalcedonic sinter contain notable quantities of cinnabar. Both districts have
chalcedony-quartz rich veins at depths greater than 200 feet that change upwards to chalcdony and
then to opal near the surface.

Surface alteration in both districts consists of acid sulfate leach products that give way to
montmorillonite-illite and illite mixtures. Sericite forms below the argillic zone. Near surface
alteration zones are mostly flat-lying irregular masses that are underlain by fresh or only weakly
altered rock (Fig. 4 and 6).
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K-Ar dates on the Quartz Mountain endogenous rhyolite dome complexes cluster close to 7.0 Ma,
but a single K-Ar date on vein adularia retuned an age of about 5.5 Ma. The life of the hot spring
system is inferred by the dating of rhyolite domes as well as the adularia to be in excess of
1,000,000 years, a contention supported by analagous evidence at Steamboat Springs (Silberman
et al, 1979).

Epithermal hot spring activity associated with the Quartz Mountain rhyolitc domes has produced
very large areas of argillic alteration that contain a minimum estimated 100,000,000 tons averaging
0.0255 ounces gold per ton. Planar vein-like, high grade zones totalling about 2,000,000 tons
averaging 0.29 ounces gold per ton have also been drill-indicated below and within the
disseminated ore. However, veins identified to date are few in number, small, irregular and seem
insufficient to account for the large volume and tonnage of disseminated mineralization.

Higher grade gold zones identifiable at depth and in the near surface disseminated deposits are
believed to represent feeder systems, These planar zones are poorly defined structurally and lack
large, distinct assemblages of silicate alteration minerals. The absence of numerous well developed
veins within and below the disseminated zones is consistent with individual feeders having a short
life in a long lived geothermal event. Feeder veins found below Quartz Butte support the
contention that they formed as a result of late stage magma evolution and movement in the Quartz
Butte dome complex. The apparent absence of such veins below the Crone Hill disseminated
deposit cannot be easily explained.
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Gold and mercury mineralization related to epithermal hot springs
occurs spatially associated with rhyolite dome complexes in the Quartz
Mountain district, Lake County, Oregon. Drilling of over 800 holes
from 1983 to 13891, mostly by Quartz Mountain Gold Corp., has re-
sulted in a mineral inventory of at least 100,000,000 tons, averaging
0.0255 ounce gold per ton in two near-surface, disseminated gold ore
bodies, 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 of ore, aver-
aging 0.29 ounce gold per ton. Approximately 750,000 tons of this
underlie Quartz Butte, and the remainder is included in the 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 too spo-
radically positioned to account for the volume of near-surface gold
disseminations. We offer hypotheses 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

and others, 1964). Coincidences between the two districts are noted.

Key words:

Gold and mercury mineralization
Epithermal veins

Mineral exploration
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Introduction

Quartz Mountain in Lake County, Oregon, is currently
the largest known gold deposit in Oregon. In this article
we summarize exploration to date and expand on pre- !
vious descriptions of the district. Data for this article
were generated mostly by the Quartz Mountain Gold !
Corp. staff between 1985 and 1989, within the property i
boundary shown on figure 1. Anaconda and others had g
previously carried out preliminary geological and geo-
chemical studies, but Quartz Mountain’s field personnel
undertook most of the district’s definitive exploration
and associated geological investigations concomitant with
numerous drilling campaigns.

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 vol-
canic terrane. The distnict includes the Crone Hill and
Quartz Butte disseminated gold deposits and their ge-

netically related superjacent mercury occurrences. Both !
deposits are associated with high-silica, endogenous rhy- '
olite domes. The district has numerous, exogenous, less i
siliceous rhyolitic domes as well, most of which are not :
mineralized (Sawlin and others, 1991). Figure 1 shows
five endogenous and numerous exogenous domes out-
cropping within 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 and oth-
ers, 1975). McKee and others (1983) and McLeod and
others (1975) have provided potassium-argon ages from
the domes that cluster around 7.0 Ma. The dome intru-
sive-extrusive complexes occur within, penetrate, and
overlie at least a 300-meter thickness of 13 Ma and youn-
ger volcanic rocks, including dacite flows, flow breccias
and tuffs, basalt and andesite flows, and flow breccias.
Volcaniclasliq%}rocks occur haphazardly in this sequence. \elco v ¢ !a_:‘ﬁ o
The domes are locally overlapped by thin, high-alumina,

olivine tholeiite flows that may be peneconlcmpéraneous

with some domes. Similar basalts occur in the area rang-
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Figure 2. Map showing location of rock types and their potassium-argon age dates within the Quartz Mountain claim block.

geological relations are reviewed by Hart and others (1984)
and Sawlin and others (1991). ‘

Disseminated Gold and Mercury Mineralization

s The two disseminated gold deposits, Crone Hill and
1 Quartz Butte (fig. 1), and their associated, relatively small¢
endogenous rhyolite domes were erupted penecontem-
poraneously with high-alumina basalt. Both deposits have
very large, exposed, gold-bearing, kaolinitic and argillic
alteration zones that surround the domes. A third, ex-
posed, 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 insufficient-
ly quantified 1o be included in a mineral inventory at this
time; additional exploration is warranted.

Silberman and others (1979) cite potassium-argon
dating studies on igneous rocks at Steamboat Springs,
Nevada, and elsewhere 1o substantiate Jong-lived hydro-
thermal systems. Their data indicate that hydrothermal
activity in hot spring systems has persisted for two or
more million years in some districts. A parallel is sug-
gested for Quartz Mountain. Hydrothermal adulania from
Crone Hill has yielded a 5.5 Ma potassium-argon age
(Quartz Mountain Gold Corp. Private Report, 1988) (Figs.

2, 3). When combined with potassium-argon 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 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 dis-
seminated 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 com-
prised 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
sinter.

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. Geo-
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chemical studies show that 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 below the other mer-
cury deposits. Restoring the talus opalite back to its pre-
sumed, 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 mineraliza-
tion at Crone Hill could therefore have had a pre-erosion
vertical extent of 120 feet, whereas significant mercury
mineralization at Quartz Butte may have had a pre-ero-
sion vertical extent of only 60 feet.

Disseminated Gold Deposilts

Disseminated gold occurs at both Crone Hill (fig. 4) and
Quartz Butte (figs. 5, 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 0.008 ounce 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 the 0.008-ounce gold disseminations. In
800 holes drilled before 1991, a minimum of 100,000,000
tons of ore averaging 0.0255 ounce of gold per ton were
found in the Crone Hill and Quartz Butte disseminated
deposits.

In both ore bodies, native gold occurs with adulana,
quartz, marcasite, pyrite, pyrrhotite, stibnite, arsenopy-
rite, arsenian pyrite, and rare traces of tetrahedrite, ga-
lena, chalcopyrite, and barite in veins, veinlets, veinlet
swarms, and breccias. The ratio of gold to silver is 1.5:
1. Because oxidation at Crone Hill extends to depths of
only 165 feet, most of this ore body is sulfidic. Although
oxidation extends to 360 feet at Quartiz Butte, much of
this ore body is also sulfidic. Both ore bodies have irreg-
ular lower surfaces and tops (figs. 4, 6), but tend to be
elongated subhonzontally.

Most disseminated gold ores are found in volcanic
wall rocks at Crone Hill (tuff, 42 percent, basalt; 32 per-
cent) with only 26 percent occurring in the brecciated,
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endogenous rhyolite dome. At Quartz Butte, 68 percent
of the gold ore occurs in the rhyolite dome, 28 percent
in tuff, and 4 percent in basalt. Total sulfide at Crone
Hill may average 8 percent but at Quartz Butte it averages
about 3 percent. The high iron content of the basalt and
its involvement as an ore host at Crone Hill may have
influenced the high sulfide content of that ore.
Alteration in all rocks in the disseminated gold ores
is predominantly argillic with silicification of the pro-
tolith 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
walter 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-montmonillonite
‘mixtures and chlorite, adularia, pyrite, and zcolites. Ser-
icitic alteration occurs locally with some structures at
Quartz Butte below the argillic zone at depths greater

Cross section of the west part of Alice vein in Crone Hill located in the western part of the Quartz Mountain claim

than 200 feet (fig. 6). Pervasive argillization irregularly
weakens at about that level, mostly giving way to down-
ward shrinking amoeboid *“‘root zones’ and narrowing
tabular sheets of argillic alteration in propyllitically al-
tered or fresh volcanic rocks. Most disseminated gold
occurs in the illite-bearing, argillic alteration suite.

High-Grade Veins on Quartz Butte

Deep drilling has revealed a number of high-grade gold
intercepts in rhyolite below the Quartz Butte dissemi-
nated gold deposit. Most intercepts appear at depths
greater than 200 feet.

Figures 5 and 6 show one of many interpretative vein
configurations that may be derived from these intercepts.
Other vein configurations are clearly possible. We favor
this interpretation for the nonoutcropping veins inferred
from the dnll 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 pro-
jections are most subjective. The link of intercepts shown
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tion of high-grade gold samples from
Quartz Butte in the western part of the

in figures 5 and 6 provide for a vein potential of 750,000
tons averaging 0.3 ounce gold per ton.

The three veins shown for Quartz Butte appear to
define a graben below near-surface disseminated ore. The
graben mimics the outline of the throat of the dome
complex. Lateral and vertical alteration zoning supports
the vein interpretations and is consistent with late pe-
necontemporaneous intrusion of rhyolite and mineral-
ization. Vertical stress accompanying late-stage magma
movement may have generated the mineralized fractures.

High-grade intercepts commonly have visible gold in
what alternatively may be (1) a stringer zone of chalcedo-
ny or quartz veinlets, (2) clay-sericite seams without
prominent Veining, (3) irregular siliceous and sulfidic re-
placements of rhyolite, (4) breccias with silicified and
pyritized fragments, or (5) thin, fresh, gold-bearing aplite
dikes cutting fresh or propyllitized volcanics. The absence

of well-defined, prominent quartz veins is striking and

]

Quartz Mountain claim block.

seemingly at odds with the relatively large volume of
disseminated gold mineralization in the deposits if these
high-grade quartz vein structures are ore fluid conduits.
These observations are consistent with the findings of
White and others (1964) at Steamboat Springs, Nevada,
and distinct from districts like Bodie, California, and
Republic, Washington. Existence of gold-bearing, fresh-
appearing aplite dikes may be genetically significant, but
these have not yet been adequately studied.

Wall rock alteration adjacent to the high-ér—adc inter-
cepts at Quartz Butte is not megascopically distinct from
alteration distant from the veins (fig. 6). The veins seem
to cut “fresh™ high-silica rhyolite with only minimal al-
teration selvages on vein walls. This lack of significant
alteration may imply limited exposure time for the hy-
drothermal fluids carrying gold in the mineralized struc-
tures. The phenomena could also be ascribed to upwelling

near neutral alkaline and highly CO,-charged ore fluids

\./\.
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in equilibrium with the rhyolite. The absence of well-
developed vein structures supports cither contention. The
pervasive broad development of argillic alteration with
the disseminated, near-surface gold deposit contrasts with
the incipientalieration of vein walls of the imputed feeder
zones at depth.

High-Grade Veins on Crone Hill o

Exploration drilling on Crone Hill found high-grade in-
tercepts that probably are feeder veins. A number of pos-
sible combinations of linkages can be proposed, but we
favor the presence on Crone Hill of four veins and their
splavs. Using this array for the intercepts, we propose
that the dnlling indicates a mineral inventory within the
disseminated deposit of 1,262,000 tons of high-grade ore
that averages 0.28 ounce of gold per ton. Figure 4 shows
a typical vertical section of the Alice vein, the largest
proposed vein structure on Crone Hill. Importantly, none
of the four proposed veins underlie the disseminated ore
body, and none penetrate brecciated rhyolite. Rather,
they seem to be independent of brecciation. The absence
of 1dentificd feeder veins on Crone Hill below near-sur-

face gold disseminations is in contrast to vein locations
at Quartz Butte (fig. 6).

All Crone Hill veins gently dip 10°-25°N, and intersect
pervasively argillized rhyolite as well as volcanic and
volcaniclastic units. Presence of vein structures cutting a
variety of rock typecs suggests that vein development is
independent of lithologic controls.

The intercepts of high-grade ore include (1) chalce-
donic replacements, (2) sulfide-bearing quartz-adulana“
and chalcedony veinlets or their oxidation product, and
(3) clay-sulfide seams (or their oxidized equivalents). Al-
unite or adulana are present in some richer intercepts
with earthy alunite more common near the surface. Ad-
ularia occurs more often within the illite-bearing argillic
zone. No persistent uniformly mineralized and well-de-
veloped quartz vein structure has been recognized. Rath-
er, the gently dipping zones of high-grade ore are assumed
to be faults that channcled hydrothermal fluids. Explo-
ration drilling has not completely exhausted the potenual
for discovering additional high-grade veins under Crone
Hill, but the paucity of veins at depth, below the illite-
bearing argillic alteration zone and its disseminated gold
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ore body, is particularly puzzling. Sericitic alieration found
atdepth at Quartz Butte has not been identified on Crone
Hill. Normal fault structures similar to those at depth at
Quartz Butte also appear 1o be missing. Still, argillization
is centered about the Crone Hill endogenous rhyolite
dome and its breccia, and the disseminated ore extends
as a breccia root down the throat of the Crone Hill dome
complcx Circular vein-fault slruclures/commonly de-
veloped® nngmg/allhough lhc\]arge mmerahzed breccias
found in other areas do not seem 1o have formed at Crone
Hill, or if formed, have not been recognized to date.

Discussion
Although dissimilarities between geological settings and

probable fluid flow are apparent, alteration mineralogy

in the Quartz Mountain district has many parallels in the
Steamboat Springs area, Nevada (White and others, 1964).
In both districts hot spring sinter deposits are almost
entirely siliceous. Opal and chalcedonic sinter contain
notable quantities of cinnabar. Both districts have chal-
cedony-quartz-rich veins at depths greater than 200 feet
that change upward to chalcedony and then to opal near
the surface.

Surface alteration in both districts consists of acid
sulfate leach products that give way to montmorillonite-
illite and illite mixtures. Sericite forms below the argillic
zone. Near-surface alteration zones are mostly flat-lying
irregular masses that are underlain by fresh or only weak-
ly altered rock (figs. 4, 6).

Potassium-argon dates on the Quartz Mountain en-
dogenous rhyolite dome complexes cluster close to 7.0
Ma, but a single potassium-argon date on vein adularia
returned an age of about 5.5 Ma. The life of the hot spring
system is inferred by the dating of the rhyolite domes,
as well as the adulania, to be in excess of 1,000,000 years,
a contention supported by analogous evidence at Steam-
boat Springs (Silberman and others, 1979).

Epithermal hot spring activity associated with the
Quartz Mountain rhyolite domes has produced very large
areas of argillic alteration that contain a minimum esti-
mated 100,000,000 tons of ore averaging 0.0255 ounce
gold per ton. Planar vein-like, high-grade zones totaling
about 2,000,000 1ons averaging 0.29 ounce gold per ton
have also been dnill-indicated below and within the dis-
seminated ore. However, veins identified to date are few
in number, small, and irregular, and they appear insuf-
ficient to account for the large volume and tonnage of
disseminated mineralization.

Higher grade gold zones identifiable at depth and in
the near-surface disseminated deposits are believed to
represent feeder systems. These planar zones are poorly
defined structurally and lack large, distinct assemblages
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of silicate alteration mincrals. The absence of numerous,
well-developed veins within and below the disseminated
zones is consistent with individual feeders having a short
life in a long-lived geothermal event. Feeder veins found
below Quartz Butte support the contention that they
formed as a result of late-stage magma evolution and
movement in the Quartz Butte dome complex. The ap-
parent absence of such veins below the Crone Hill dis-
seminated deposit cannot be ecasily explained.
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1984: BEFORE THE PROPERTY WAS OFFERED FOR SALE, IT UNDERWENT
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SUMMER FIELD TRIP
JUNE 20, 21, AND 22, 1986
We will meet Friday evening at 7:00 p.m. at the Lake County
Community Center, 11 N. "G" St., Lakeview, Oregon. Mr. William R.
Rohtert, project geologist for Wavecrest Resources, Ltd., will
talk about the Quartz Mountain gold deposit that we will visit on
Saturday.

On Saturday we will meet at 8:00 a.m. in the parking lot of the
Skyline Motel Best Western, Lakeview, Oregon, 5083/947-2194, for
the Quartz Mountain field tour. If anyone is interested, we can
stop on the return trip to look for sunstones. If you wish a copy
of an abstract on the Quartz Mountain gold deposit, please call
Peter E. Baer, 661-7995.

On Sunday, we will visit the Tucker Hill perlite deposit. There
was an article on perlite on page 40 of the January issue of
Mining Engineering.

CAR POOL
Is there any interest in setting up a car pool from Portland or
Albany for Friday, June 20th? Please call by Friday, June 13,
1986: Peter E. Baer in the Portland area, 661-7995; Darrell
Larson in Albany, 967-5844.

RESERVATIONS
Please make your own reservations directly with the motel:
Skyline Motel Best Western, Lakeview, Oregon, 947-2194. Rates:
Single, $28 + tax; Double (2 beds), $36 + tax.




ABSTRACT

QUARTZ MOUNTAIN GOLD DEPOSIT, Lake County, Oregon: The effect
of paleo-groundwater levels on volcanic activity and shallow

epithermal gold mineralization.

W. R. Rohtert
April 9, 1986

Quartz Mountain is a disseminated, volcanic-hosted, hot-
spring gold deposit. It occurs in a Mid-Miocene composite
volcanic field which 1is intruded by a west-northwest trending
belt of highly altered endogenous rhyolite porphyry domes and
unaltered latite vitrophyre plugs that have been dated at 7.3 +
0.9 m.y. The 1intrusive belt measures 12 miles in length by 3
miles in width and includes eight rhyolites and six latites which
range in size from less than 1000 to over 10,000 feet in
diameter. The volcanic stratigraphy dips gently to the north and
includes over 1000 feet of dacite pyroclastic breccias, andesite
flows, silicic ash flow tuffs, and volcaniclastic rocks equated
with the Cedarville Formation of Russell (1928). Both the
Cedarville Formation and the silicic intrusive rocks are
unconformably overlain by thin flows of high-alumina olivine
tholeiite which have been assigned to the Pliocene Warner Basalt.
Three fault sets are evident in the volcanic field: 1) north-
south normal faults with displacements of 100 to 200 feet that
are part of the regional Basin and Range structural pattern; 2)
N60OW normal faults with displacements of 200-500 feet that have
apparently guided the emplacement of the 1intrusive bodies; and
3) major, N45W right-lateral strike-slip faults which terminate
the other two sets. The northwest alignment of intrusives and
structures 1is a key element of the McLaughlin lineament of
Lawrence (1976) which is a recurrently-active, 120 mile long zone
of dextral offset in the Tertiary rocks of southern Oregon.

Four of the rhyolites in the Quartz Mountain intrusive belt
have produced mercury from near-surface, cinnabar-alunite-sulfur
bearing opal deposits. These rhyolites are mantled with a
carapace of sub-areal talus breccia and display solfataric
alteration due to intense acid leaching. In contrast, the
rhyolite on Crone Hill contains ore-grade gold mineralization in
a zone of silicification and clay-sericite alteration. The Crone
Hill rhyolite is ringed in part by a tuff cone up to thirty feet
thick which includes a basal heterolithic eruption breccia, a

cross-bedded base-surge deposit, and an upper, massive airfall
tuff. Overlying the rhyolite within the tuff cone is a thirty
foot thick deposit of hot-spring sinter which includes vent
breccia, pool accumulate and apron conglomerate. Gold ore on
Crone Hill is present in three geologic environments: 1) re-
silicified portions of the hot-spring sinter deposit. 2) quartz

stockworks and hydrothermal breccia pipes along the intrusive
contact of the rhyolite porphyry, and 3) a tabular zone of
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of stratabound replacement mineralization in a 100 foot thick
amygdaloidal dacite tuff breccia horizon that contains "flat"
quartz veins dilating upper and lower stratigraphic contacts.
Gold occurs in the native form and in association with pyrite or
limonite. Accessory minerals include marcasite and stibnite in a
gangue of chalcedony, kaolinite, sericite and adularia. Strong
anomalies in ¢gold, arsenic, antimony and mercury delineate the
surface expression of a paleo-geothermal cell roughly 3000 feet
in diameter on Crone Hill. The potential resource of the entire
property is in excess of one million ounces of gold.

The contrasting alteration assemblages and volcanic
landforms at Crone Hill wversus the other rhyvolites in the
intrusive belt reflect the 1level of the paleo-groundwater table
at the time of volcanism and hydrothermal activity. Rhyolites
emplaced above the water table vented as viscous flows or gas-
charged ash-flow tuffs and are surrounded by landslide deposits.

They were altered by the acidic, vapor—dominated portions of
geothermal systems which formed fumarolic fields and deposited
mercury at the surface by condensation. In contrast, the

rhyolite on Crone Hill was emplaced at or below the water table
and vented in a hydrovolcanic eruption to produce a tuff cone.
It was altered by a water-dominated geothermal system of near-
neutral pH which formed hot springs and deposited gold by cooling
at the surface, by boiling in vein and breccia conduits, and by
fluid mixing in porous volcanic horizons which acted as paleo-
aquifers. The recognition of paleo~-groundwater control on the
loci of gold mineralization provides the definitive criteria to
evaluate the potential of wuntested volcanic terrain for buried
ore bodies in favorable stratigraphic horizons. The model also
predicts that zones of boiling and gold-sulfide deposition occur
at depths of 200-1000 feet below the four mercury deposits in the
Quartz Mountain district.
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by Victor A. Anker to establish a dwelling on a 40-acre parcel
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W.M., in Lake County, Oregon which is located approximately 26
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PREFACE

Oon July, 1989, Pegasus Gold Corporation entered into an Option
Agreement with Galactic Services Inc. to acquire Galactic 50
percent interest in the Quartz Mountain Project. During the next
12 months, Pegasus intends to conduct additional exploration
drilling on the property, undertake extensive metallurgical
testing, and initiate the permit process for a mine.

The Baseline Environmental Studies contained within this document
were prepared by SRK Consultants under the direction of Galactic
Services. The baseline studies describe existing environmental
conditions at the Quartz Mountain Project site and constitute the

base against which the environmental effects of mine can be
assessed.

For further information contact:

John S. Fitzpatrick

Director

Community and Regulatory Affairs
Pegasus Gold Corporation

5944 Highway 12 West

Helena, Montana 59601

(406) 442-3977
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FOREWORD

This report was prepared by 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
J.D. Thatcher EIS Project Principal SRK
D.W. Struhsacker EIS Project Manager SRK
D. Holloran Soils Task Leader SRK
M.L. Wilson Vegetation/Range Task Leader SRK
M.L. Sharp Wildlife Task Leader SRK
P.A. Fishman Aquatic Biology Task Leader SRK
R.H. Wheeler Surface Water, Forestry SRK
Task Leader
F. Marinelli Groundwater Task Leader SRK
R.G. Steen Air Quality /Climatology SRK
Task Leader
R.H. Winthrop Archaeology/Cultural Resources SRK
Task Leader
G. Blankenship Socioeconomics, Land Use, SRK
Recreation, Transportation
Task Leader
C. Adams Visual Resources Task Leader SRK
W.E. Marlatt Noise Task Leader SRK
A. Smith Geochemistry Task Leader SRK
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1.0 INTRODUCTION

1.1 PURPOSE AND REGIONAL OVERVIEW

Steffen Robertson and Kirsten (Colorado) Inc. (SRK) was
retained by Galactic Services, Inc. (GALACTIC) to conduct
environmental baseline studies for the proposed Quartz
Mountain Gold Mine in Lake County, Oregon. These studies are
described in this Baseline Report which is intended to serve
as a technical support document for the Environmental Impact
Statement (EIS) currently being prepared by SRK under the
direction of the USDA Forest Service, Fremont National Forest
(USFS) . This EIS is being prepared in accordance with USFS
guidelines for implementing the Council of Environmental
Quality Regulations (40 CFR 1500-1508) related to the National
Environmental Policy Act of 1969 (NEPA).

The Quartz Mountain Gold Project study area (Figure 1.1-
1 and Plate 1-1) is located in Lake County, Oregon near the
summit of Quartz Mountain Pass, approximately 30 miles west-
northwest of Lakeview, Oregon. This area is transitional to
the Basin and Range Province to the south, the Cascade
Province to the west, and the Columbia River Plateau to the
north. Elevations within the project area range from 5,400 ft
to 6,600 ft, and the topography is dominated by round to oval-
shaped buttes of moderate relief.

The Quartz Mountain Gold Project area 1is drained by
northeast-trending drainages which flow in between the buttes.
Climate in the project area is moderate with warm summer days
and cool nights, and cool winter days and cold nights. The
annual average precipitation in the project area ranges from
approximately 20 to 25 inches. Most of this precipitation is
in the form of winter snows and locally intense summer
thunderstorms. The vegetation of the project area reflects
this climate and consists primarily of species characteristic
of the Ponderosa Pine Zone or dry forest environment.

The project area is serviced by Oregon State Highway 140.
The nearest communities, Lakeview, Bly, and Klamath Falls,
Oregon, also lie along this route. Like much of the rest of
the Northwest, the economy of this part of Oregon has been
somewhat depressed in recent years. The local economy is based
primarily upon agriculture, ranching, and forest products.
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1.2 PROJECT DESCRIPTION

GALACTIC proposes to develop the Quartz Mountain Gold
Project as a joint venture with Capricorn Resources, Inc.
(CRI) and Wavecrest Resources, Inc. (WRI). GALACTIC will be
the operator of the Quartz Mountain Gold Project. The
proposed project will consist of one or more open-pit mines, a
processing facility, and ancillary and support facilities.
The mine and processing facility will operate up to seven days
per week for a period of up to 10 years. Between 5 to 10
million tons of ore and 10 to 20 million tons of waste rock
will be mined from the area.

Environmental baseline studies have been conducted in the
study area indicated in Figure 1.1-1. The data collected in
the Quartz Mountain project area include baseline information

for the following: geology, soils, vegetation, wildlife,
aquatic biology, surface water, groundwater, air quality and
climatology, archaeology and cultural resources, socio-
economics, recreation, visual resources, and noise. The

surface water, groundwater, air quality, climatology, visual
resources, and nolise environmental baseline studies have
established specific data monitoring stations shown in Figure
1.2-1.

The following report discusses in detail the existing
environment within this study area. Some of the environmental
baseline studies within the project area are ongoing, and more
information will be collected on either a regular or seasonal
basis. This additional information will be supplemented as an
addendum to this volume as soon as it becomes available.
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FOREWORD

This report was prepared by Galactic Services,
operator of the proposed Quartz Mountain Gold Mines,

Inc.,

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
R.S. Mattson President, Galactic Services,Inc. GALACTIC
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B.A. Hart Geo-Statistician WRI
R.N. Warren Editor WRI
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SUMMARY

The Quartz Mountain Gold Project is located in the Basin
and Range Province which in this region is characterized by
northwest-trending right-lateral fault zones and north-
trending normal faults. These structures form a series of
long, open valleys bounded by steep-sided mountain ranges.

The geology of the Quartz Mountain area consists of mid-
Miocene regional basalt flows, tuffs and rhyolitic volcanic
dome complexes. Younger, Plio-Pleistocene 1lake bed and
alluvial sediments are interspersed among the volcanic domes
and basalt plateaus. The rhyolite domes in the vicinity of
Quartz Mountain occupy the McLoughlin Lineament (6.4 to 8.1
m.y.). Subparallel normal faults and a conjugate set of north
to northeast-trending faults are also present. Hydrothermal
alteration and gold mineralization are spatially and
genetically related to the implacement of endogenous quartz
rhyolite porphyry domes. The faults controlled the movement
of mineralizing fluids which deposited the gold and related
trace elements.

Two specific areas within the Quartz Mountain Project,
Crone Hill and Quartz Butte, have been studied in detail.
Based on the 1initial reconnaissance program which identified
the gold mineralization, an extensive exploratory core and
reverse circulation drilling program was conducted to provide
an accurate geologic and reserve evaluation of these gold
deposits.

The Crone Hill deposit is approximately 3,000 feet wide
and 300 feet thick. The gold is dispersed in rhyolite, tuff
and basalt rock types. The Quartz Butte deposit measures
1,000 feet wide by 100 feet thick. The ore =zones are
coalescing, stacked masses of higher-grade material within
disseminated, lower-grade rock. Ore zones are also associated
with siliceous rock alteration in and near faults.

vi



2.0 GEOLOGY

2.1 INTRODUCTION

The geology of the Quartz Mountain Project is based upon
a compilation of several years of geologic investigations,
including field mapping and eight series of drilling on the
Crone Hill and Quartz Butte areas. The purpose of this
section is to provide a concise overview of the geology of the
property to more accurately evaluate the recoverable resource
potential of the Crone Hill and Quartz Butte ore bodies.

2.1.1 Objective

The objective of the exploration program in south-central
Oregon and at the Quartz Mountain property was to discover a

bulk-mineable disseminated gold deposit. To accomplish this
objective, Wavecrest Resources, Inc. (WRI) conducted an
exploration program from 1985 through 1988 that included
geologic mapping, sampling, diamond core and reverse

circulation drilling, metallurgical testing, and other related
exploratory work. At present, a complete geologic and reserve
calculation is being conducted to evaluate the Crone Hill and
Quartz Butte deposits.

2.1.2 Study Area

The Quartz Mountain property encompasses over 9,875 acres
of contiguous, unpatented mining claims and fee land, and is
located entirely within the Fremont National Forest (see
Figure 1.1-1). Within this boundary, two specific project
areas, Crone Hill and Quartz Butte, have been studied in
detail to determine the viability of gold production. To this
end, WRI, Quartz Mountain Gold Corp. and Galactic Services,
Inc. have undertaken an aggressive exploration and development
program to meet these goals.
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claims are still maintained in the Lakeview area. Bonanza
lodes in the epithermal veins of the High Grade district
produced about 14,000 ounces of gold between 1880 and 1959
(Peterson and McIntyre 1970).
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2. A syn-rhyolite plagioclase porphyry basalt; and

3. The post-rhyolite diktytaxitic basalts of the Devils
Garden lava field (McKee et al. 1983).

The trachytic and plagioclase porphyry basalts are
strongly argillized and host gold-bearing quartz veins at the
Crone Hill deposit (Plate 2.1, Unit Tb). The diktytaxitic
basalt 1is unaltered where observed and appears to cap the
rhyolite sequence in the east half of the district. Basalt
vents in the Quartz Mountain Pass vicinity are characterized
by scoriaceous basalt and basalt bombs.

Although much of the textural and mineralogic detail is
obscured by hydrothermal alteration, three textural varieties
of basalt are noted. These include:

1. Fine-grained basalt with prominent vesicles which
are typically filled with clay, sulfides, or silica;

2. Dense, fine-grained basalt; and

3. Dense basalt with prominent plagioclase phenocrysts.

Pyroclastic rocks on Crone Hill and Quartz Butte are
assigned to the heterolithic tuff unit (Plate 2-1, Unit Tht).
These rocks were derived mostly from phreatic eruptions
associated with emplacement of the rhyolite bodies but may be
in part phreato-magmatic. The heterolithic tuff unit
includes:

1. Lapilli tuff;

2. Tuff breccia:;
3. Fine-grained tuff; and
4, Coarse basaltic volcanic breccia.

The heterolithic tuff beds contain widely varying
percentages of basalt and rhyolite clasts, but the basal
portions of the unit tends to be more basaltic. Most coarse-
grained beds are massive, but the finer grained and better
sorted portions display conspicuous bedding, both graded and
cross-bedded. A crystal-rich variant of the heterolithic tuff
which contains locally abundant (< 10%) biotite phenocrysts is
poorly sorted and matrix supported. Some Tht outcrops contain
textures suggestive of gas streaming, and portions are further
brecciated and overprinted with pyritic chalcedony.
Heterolithic assemblages of variably altered fragments in the
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thickness with underlying rock types. Weathering appears to be
uniform throughout the Crone Hill and Quartz Butte areas.

2.3.3 Structure

The tectonic setting of the Quartz Mountain district is
dominated by three fault zones: the northwest-trending
McLoughlin fault =zone; a conjugate set of northwest- and
northeast-trending normal faults and joints; and of north-
trending faults. Since actual fault traces are rarely
observed in the field, most faults are inferred from drill
data, field relations and analysis of topographic and air
photo features (Figure 2.3-1). The McLoughlin fault in the
vicinity of Crone Hill and Quartz Butte is expressed as the
topographic trough of Quartz Valley. The dominant northwest
and northeast drainage patterns reflect the conjugate
joint/fault set.

Structure controls mineralization on Crone Hill and
Quartz Butte. Faults trending N50-80°W appear to have
localized emplacement of the endogenous domes and served as
conduits for mineralizing hydrothermal fluids.

Bedding attitudes in the basalt and pyroclastic units do
not have consistent patterns. Most beds are gently dipping,
but variable strike directions suggest disruption by the
above-mentioned faults.

2.3.4 Alteration and Mineralization

2.3.4.1 Alteration

The alteration patterns of the Crone Hill and Quartz
Butte deposits are similar and are divided into three
epithermal alteration suites:

1. A central silicified rhyolite core;

2. A variably silicified and argillized tuff and basalt
margin; and

3. A propylitic fringe.

The central core of both deposits consists of moderately
to densely silicified porphyritic rhyolite with quartz
phenocrysts in a glassy to aphanitic matrix. Biotite is
locally preserved. The central core grades upward into less
silicified rock which 1is capped by a 1leached or advanced
argillic assemblage.

Permeable rocks adjacent to the Crone Hill and Quartz
Butte rhyolites are variably argillized and silicified. These
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alteration zones are more complex and laterally extensive than
those on Quartz Butte. The highest gold concentrations on
Quartz Butte are associated with faults that cut the
silicified rhyolite core, but the highest grade zones on Crone
Hill are on the margins of the rhyolite dome.

Gold to silver ratios in the ore bodies average about
1:1, but the ratio can be as high as 1:4 in deeper parts of
the deposits. Gold grains are typically less than 20 microns
in size and are either disseminated in the host rock or are
concentrated in veins or veinlets. Native gold occurs within
unoxidized material, within sulfides, or finely dispersed in
silica. Mineralized oxidized rocks typically contain gold in
quartz veins, but gold may also occur as free grains within
oxide pits in the host rock or on fractures with geothite and
hematite. Liberation from primary sulfides during oxidation
is suggested by the oxide ore mineralogy.

Free gold has not been identified at the surface but has
been found in a few drill samples. The gold grains were .5 mm
to .7 mm wide and .5 mm to 2 mm thick. The coarser gold is
from quartz-veined, silicified rhyolite, tuff, and basalt, and
is also associated with silica flooding.

Marcasite, covellite, chalcopyrite, anatase, and bravoite also
were noted as accessory constituents.
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land flow. In the Quartz Mountain Gold Project study area the
stability in terms of mass movement of the landtype and soil
mapping units in the natural state was rated very stable, with
no evidence of deep-seated failure observed, or stable, with
occasional rotational slumps found. The slightly less stable
soils typically occur on the steeper slopes of landforms
underlain by basaltic lavas. The expected mass movement as a
result of man's activities will be unchanged for all mapping
units relative to their stability in the natural state.

Potential surface soil erosion by sheet erosion and rill
and gqully erosion after removal of vegetative cover varies
from low to high for the various mapping units in the Quartz
Mountain Gold Project area. This erosion potential is a
function of soil characteristics (especially depth, slope
gradient and length), hydrologic characteristics of the soil
and bedrock, and climate. 1In general, moderately deep to deep
soils in wupland basins and alluvial valleys or on gently
rolling basalt lava and tuff tablelands have moderate to high
erosion potential. Soils on slopes with a gradient of less
than 15 percent will have some loss of surface soils
materials, and slopes greater than 40 percent will experience
considerable soil loss.
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PORPHYRY/PORPHYRITIC - An igneous rock of any composition
that contains conspicuous large crystals in a fine-grained
groundmass; a textural term for a rock that resembles a

porphyry.

PROPYLITIC =~ A type of hydrothermal alteration
characterized by the formation of calcite, chlorite, epidote,
serpentine, quartz, pyrite, and iron oxides.

PSEUDOMORPHS - A mineral whose outward crystal form is
that of another mineral species, typically as a result of
hydrothermal alteration.

PYROCLASTIC - Pertaining to a clastic rock material
formed by volcanic explosion or aerial explosion from a
volcanic vent.

RHYOLITE - A group of extrusive igneous rocks, typically
porphyritic and commonly exhibiting flow texture, with
phenocrysts of quartz and alkali feldspar in a glassy or very
fine-grained groundmass.

RIGHT-LATERAL FAULT - A fault along which the
displacement is such that in plan view the side opposite the
observer appears displaced to the right.

SCORIACEOUS - Textural term for a coarsely vesicular
rock, usually a basalt or andesite.

SILIFICATION - The introduction of and replacement by
silica, generally resulting in the formation of fine-grained
quartz, chalcedony, or opal, which may fill pores and replace
existing minerals.

TEPHRA - Clastic volcanic ejecta usually found around the
vent of a crater.

THOLEIITES - Type of basalt containing orthopyroxene in a
glassy matrix.

TRACHYTIC - Textural term for volcanic rocks having
feldspar crystals arranged in a parallel or subparallel
fashion.

VESICULAR - The texture of an igneous rock characterized
by abundant vesicles formed as a result of the expansion of
gases during cooling of the rock.

VITROPHYRE - Any porphyritic igneous rock having a glassy
groundmass.
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2.7 LIST OF PRINCIPAL PREPARES

2.7.1 William R. Rohtert

Mr. Rohtert is an exploration geologist with expertise in
precious and base metals exploration in western United States
and Alaska. Prior to becoming Vice President of Exploration
of Wavecrest Resource, Inc. in 1985, he served as project
geologist for the Quartz Mountain program from 1982 to 1985,
Since becoming Vice President of Wavecrest, Mr. Rohtert has
supervised the exploration of the Quartz Mountain Project as
team 1leader and coordinator for the development of the
geologic interpretation of the area.

Mr. Rohtert received his B.S. in Geology from the
University of California (L.A.) 1in 1975 where he developed
expertise in mafic and ultramafic rocks of Southwest Oregon.
He received his M.S. degree in Geology from the University of
Colorado in 1980 after completing his thesis on a uranium

deposit 1in California. In addition to his position with
Wavecrest Resource, Inc. Mr. Rohtert has held positions in
exploration with Anaconda Minerals Co., Nevada Exploration,

Portland General Electric, American Copper and Nickel, and
Getty Minerals Co.

2.7.2 Kevin Russell

Mr. Russell is an exploration geologist and the project
geologist for the Quartz Mountain Gold Project from January
1987 to February 1988. Mr. Russell's expertise includes
volcanic rocks and associated epithermal gold deposits, and
the regional geology and stratigraphy of the Basin and Range.

Mr. Russell graduated from California State University at
Fresno, where he received his B.A. and M.A. in geology. His
major field of study was the volcanic stratigraphy of
epithermal gold and silver deposits.

In addition to his present position as project geologist
with Wavecrest Resource, Inc. Mr. Russell has held geologist
positions with Nevco Minerals Co., Anaconda Mineral Co.,
Conoco Minerals Co., and American Copper and Nickel Co.

2.7.3 Trevor J. Thomas

Mr. Thomas 1is a regional reconnaissance geologist with
expertise in mapping, sampling and regional research in
molybdenum, gold, silver districts of Nevada, California,
Washington, and Oregon. Mr. Thomas was a major contributor to
the Quartz Mountain project from 1986 through 1988 during
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3.0 SOILS

3.1 INTRODUCTION

3.1.1 Obijectives

Steffen Robertson and Kirsten (Colorado) Inc. (SRK) was
retained by Galactic Services, Inc. (GALACTIC) to conduct
environmental baseline studies for the proposed Quartz
Mountain Gold Mine in Lake County, Oregon. Soil studies are
described in this Soils Baseline Report which is intended to
serve as a technical support document for the Environmental
Impact Statement (EIS) currently being prepared by SRK under
the direction of the USDA Forest Service, Fremont National
Forest (USFS). This EIS is being prepared in accordance with
USFS guidelines for implementing the Council of Environmental
Quality Regulations (40 CFR 1500-1508) related to the National
Environmental Policy Act of 1969 (NEPA).

The soil baseline study was designed to accomplish the
following objectives:

1. Describe soils occurring within the study area and
prepare a soils map showing the study area
occurrence of these soils: and

2. Describe study area soil characteristics which will
affect reclamation planning for disturbed areas
associated with the proposed Quartz Mountain Gold
Mine.

3.1.2 Study Area

The Quartz Mountain Gold Project study area (Figure
1.1-1) 1is transitional between great basin and mountain
geography and includes a diversity of geology (Plate 2.1) and
soils. The study area is approximately 30 miles west-nor-
thwest of Lakeview, Oregon, with elevations ranging from 5,400
to 6,600 feet. The topography 1is dominated by round to
oval-shaped buttes of moderate relief. These buttes have a
general northwestern alignment and are dominantly composed of
intrusive rhyolitic rocks.

Climate in the project area is moderate with warm summer
days and cool nights, and cool winter days and cold nights.
The project area receives approximately 20 to 25 inches of
precipitation on an average annual basis. Most of this
precipitation is in the form of winter snows and 1locally
intense summer thunderstorms.
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3.2 LITERATURE REVIEW

The USFS publication Fremont National Forest Soil
Resource Inventory (SRI) (USFS, 1979), provides the technical
framework for this study. The Soil Taxonomy Handbook (USDA
1975), The National Soils Handbook (USDA 1974), and The Soil
Survey Manual (Revised) (USDA 1979) provide technical guidance
in conducting soil survey investigations. The SRI report was
reviewed in detail and much of the information included in
this report was obtained or modified from this document.

QMGP-CHPO3-FNL 3 -3 FINAL



3.4 RESULTS AND DISCUSSIONS

3.4.1 Mapping Unit Delineations (modified from SRI report)

Soil mapping units are delineated by identifying soils
with similar characteristics. Mapping unit identification is
shown on the soils map as numbers and letters (Figure 3.3-1).
The most dominant soil type accounts for at least 70 percent
of the mapping unit delineation.

The dominant soil of the mapping unit is described in the
mapping unit description. Within the mapping unit other soils
occur. Those most commonly associated with the dominant soil
are listed 1in the descriptions as inclusions. These
inclusions normally account for no more than 30 percent of the
unit.

Soil map unit and other map units are defined as 1land
types that have a definable range of characteristics based on
similar soil, geology, landform, slope, and vegetation types.
Three types of mapping units were defined in the study area:

1. Standard Mapping Units: These map units contain at least
70 percent of one land type that have similar
characteristics, such as dominant soil type; common land
type inclusions; bedrock; landform and slope; elevation;
vegetation type; drainage type; permeability rates; and
profile characteristics, including coarse fragment
content. These units are 1labeled with a two digit
number, commonly followed by the suffix A, B, or C.
These letters denote the slope categories of the soil
types and are defined as: A (0-15 percent slopes), B
(16-40 percent slopes), and C (greater than 40 percent
slope).

2. Mapping Unit Complexes: These map units, shown on the
map with three digits, are used in areas where two or
more mapping units are present bkut cannot be
distinguished from each other in the scale used in the
soils map.

3. Miscellaneous Map Units: Map units or land types that
are too variable to be described by a definable range of
characteristics are labeled with a single digit number on
the soils map.

There are 32 mapping units recognized in this survey.
Four (4) are miscellaneous mapping units, two (2) are mapping
unit complexes, and twenty-six (26) are standard mapping units
(Appendix 3.D).
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TABLE 3.4-1

ACREAGES OF EACH MAPPING UNIT
IN THE QUARTZ MOUNTAIN GOLD PROJECT STUDY AREA

MAP UNIT1 ACREAGE? MAP UNIT ACREAGE
3 27.27 37B/R.0. 73.56
4 10.29 37C 22.88
4A 14.15 40A 222.00
6 35.54 40B 1041.02
16%* 261.22 41A 540.65
18%* 9.25 41B 806.22
30A 31.18 41C 141.86
31A 153.32 63A 218.43
34A 318.54 63B 20.25
34B 72.00 64 631.36
34B/R.0O 11.89 64A% 369.82
34A% 243.01 64B* 125.32
34B* 168.32 65 98.09
34C/R.0.* 5.12 348 186.76
37A 1008.53 417 24.91
37B 555.32

IMap units identified in the study area are described in
accompanying text and their distribution shown on Figure
3.3-1.

2Acreage calculations by Wilsey & Ham, Portland, Oregon.
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The soil 1is moderately well to poorly drained.
Permeability is moderate in the surface soils and slow or very
slow in the subsoils.

Range of Profile Characteristics of Soil 16*

Litter: Leaves and stems; 0 to 0.25 inches thick.

Surface layers: Very dark gray to dark grayish brown silt loam
or clay loam; weak to moderate, medium,
granular structure; soft to hard; slightly
plastic; pH ranges from 5.6 to 6.6; 5 to 10
inches thick.

Subsoil layers: Very dark gray to black clay loam or silty
clay loam; strong, fine to medium subangular
blocky structure; lower subsoil 1is strongly
mottled, gleyed, and has massive structure;
very hard; plastic to very plastic; pH ranges
from 6.0 to 7.0; over 40 inches thick;
intermittent hardpan 1is hard and strongly
cemented.

3.4.2.6 Mapping Unit 18%*

Mapping unit 18* consists dominantly of Landtype 18* and
minor amounts of Landtypes 17 and 19. Landtype 18* is similar
to Landtype 17 with the exception of internal drainage soil
color and vegetation. It is similar to Unit 16 with the
exception of elevation and position in the landscape.

Landtype 18* has deep to very deep alluvial over residual
soils which have developed in tuff, breccia, and lava sedi-
ments. Surface layers are thin and medium to moderately fine
textured. Subsoil layers are thick to very thick and fine
textured. Sand and gravel lenses occur locally.

Bedrock is soft to moderately hard, massive rhyolite-
dacite ash-flow tuff, tuffaceous sedimentary rock, and
breccia. Depth to bedrock ranges from 40 to 144 inches.

Typically, Landtype 18* occurs on wide alluvial valleys
adjacent to major streams and rivers. Slopes are less than 5
percent.

This landtype ranges in elevation above 5,000 feet and of
sedges, rushes, meadow foxtail, and bluegrass, and scattered
patches of stands of mixed conifers.

The so0il is moderately well to somewhat poorly drained.
Permeability is moderate in the surface soils and slow or very
slow in the subsoils.
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sage, bitterbrush, phlox, bottlebrush squirreltail, Idaho
fescue, and mountain mahogany.

The soil is well drained. Permeability is moderate to
slow in the surface soils and slow or very slow in the
subsoils. Coarse fragment content average 1less than 35

percent in the textural control section.

Range of profile Characteristics of Soil 30A

Litter: None

Surface layers: Dark brown or dark grayish brown loam or clay
loam; weak, fine granular structure; 10 to 30
percent coarse fragments by volume; soft;
slightly by plastic to plastic; pH ranges from
5.0 to 7.0; 6 to 16 inches thick.

Subsoil layers: Dark reddish brown to dark brown stony clay
loam, silty clay loam or silty clay; moderate,
fine to medium subangular blocky structure
with occasional moderate, coarse prismatic
structure; 5 to 50 percent coarse fragments by
volume; very hard; very plastic; hard, and
massive; pH ranges from 5.0 to 7.0; 9 to 29
inches thick.

3.4.2.8 Mapping Unit 31A

Mapping Unit 31A consists dominantly of Landtype 31A and
minor amounts of Landtypes 28, 30B, 56A, and 34A. Landtype
31A is similar to Landtype 28 with the exception of soil depth
and vegetative type. It is similar to Landtype 30B with the
exception of slope range coarse fragment content, and position
in the landscape.

Landtype 31A has shallow to moderately deep, stony
residual scils located primarily on lower elevations. Surface
soils are thin and medium to moderately fine textured.
Subsoils are thin and moderately fine or fine textured.
Surface vesicular basalt boulders commonly cover up to 50
percent of the surface. Rock outcrops and boulder parches are
common within some areas.

Bedrock 1is interbedded soft, reddish brown tuff or hard,
gray basalt or andesite. Depth to bedrock ranges from 15 to
25 inches.

Typically, Landtype 31A occurs on dgently rolling basalt
lava and tuff tablelands on slopes from O to 15 percent
slopes. It occurs on a wide range of elevations but primarily
on lower elevations or forest fringe areas.
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unit occurs primarily on lower elevations but includes some
units at higher elevations.

This landtype ranges in elevation above 4,800 feet and
supports ponderosa pine, big sage, wax currant, mules ear,
bottlebrush squirreltail, squawcarpet, Ross sedge,
serviceberry, 1Idaho fescue, lupine, bluegrass, phlox, and
Oregon grape. Some units also contain manzanita.

The soil is well drained. Permeability is moderate in
the surface soils and slow in the subsoils. Coarse fragment
content averages greater than 35 percent in the textural
control section.

Range of Profile Characteristics of Soil 34A

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 1 to 4 inches thick.

Surface layers: Dark reddish brown or dark brown loam; weak,
fine granular structure; 10 to 50 percent
gravel, cobbles, and stones by volume; soft;
slightly plastic; pH ranges from 5.5 to 6.8; 5
to 12 inches thick.

Subsoil layers: Dark reddish brown or dark brown stony clay
loam or silty <clay loam; moderate, fine
subangular blocky structure; 35 to 70 percent
gravel, cobbles, and stone by volume; hard;
plastic; pH ranges from 5.5 to 7.0; 20 to 36
inches thick.

3.4.2.10 Mapping Unit 34B

Mapping Unit 34B consists dominantly of Landtype 34B and
minor amounts of Landtypes 34A, 34C, and 37B. Landtype 34B is
similar to Landtype 34A with the exception of landforms, slope
range, and position in the landscape. It is similar to Unit
34C with the exception of slope range. Unit 37B differs by
vegetative type.

Landtype 34B has moderately deep, stony residual and
colluvial reddish brown soils with ponderosa pine timber
types. Surface soils are very thin or thin and medium or
moderately fine textured. Subsoil layers are moderately thick
and moderately fine textured. Large vesicular basalt boulders
up to 3 feet long are common.

Bedrock is interbedded soft, reddish brown tuff or hard
gray basalt. They are massive to highly fractured and
competent. Depth to bedrock ranges from 25 to 48 inches.
Some areas are deeper than 48 inches to bedrock.
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Bedrock is interbedded soft, reddish brown tuff or hard
gray basalt. They are massive to highly fractured and
competent. Depth to bedrock ranges from 25 to 48 inches.
Some areas are deeper than 48 inches to bedrock.

Typically, Landtype 34B occurs on basaltic eruptive
centers, shield volcanoes, and block fault scarps on slopes
from 16 to 40 percent. It occurs on a wide range of eleva-
tions but is most typically found on lower elevations.

This landtype ranges in elevation above 4,800 feet and
supports ponderosa pine, Oregon grape, mules ear, Ross sedge,
Idaho fescue, mountain mahogany, big sage, wax currant,
squawcarpet, serviceberry, lupine, and occasionally manzanita.

The soil is well drained. Permeability is moderate in
the surface soils and slow in the subsoils. Coarse fragment
content average greater than 35 percent in the textural
control section.

Range of Profile Characteristics of Soil 34B

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 1 to 4 inches thick.

Surface layers: Dark reddish brown on dark brown loam or clay
loam; weak to moderate, fine granular
structure; 10 to 50 percent gravel, cobbles,
and stone by volume; soft; slightly plastic;
pH ranges from 5.5 to 6.8; 5 to 12 inches
thick.

Subsoil layers: Dark reddish brown or dark brown stony clay
loam or silty clay loam; moderate, fine
subangular blocky structure; 35 to 70 percent
gravel, cobbles, and stones by volume; hard:;
plastic; pH ranges from 5.5 to 7.0; 20 to 36
inches thick.

3.4.2.12 Mapping Unit 34A*

Mapping Unit 34A* consists dominantly of Landtype 34Ax*
and minor amounts of Landtypes 34B*, and 35. Landtype 34A* is
similar to Landtype 34B* with the exception of slope range.
It is different from Unit 35 in vegetative type. Landtype
34A* is found on south slopes and has a mesic temperature
regime. 34A is found at higher elevation and on north slopes.
They are frigid.

Landtype 34A* has moderately deep to deepc stony and
residual reddish brown soils with ponderosa pine timber types.
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mesic temperature regime. Landtypes 34A, 34B, and are found
at higher elevations and on north slopes. They are frigid.

Landtype 34B has moderately deep to deep, stony residual
and colluvial reddish brown soils with ponderosa pine timber
types. Surface soils are very thin or thin and medium or
moderately fine textured. Subsoil layers are moderately thick
and moderately fine textured. Large vesicular basalt boulders
up to 3 feet long are common.

Bedrock 1is interbedded soft, reddish brown tuff or hard
gray basalt. They are massive to highly fractured and
competent. Depth to bedrock ranges from 25 to 48 inches.

Typically, Landtype 34B occurs on basaltic eruptive
centers, shield volcanoces, and block fault scarps on slopes
from 16 to 40 percent. It occurs on a wide range of eleva-
tions but is most typically found on lower elevations.

This landtype ranges in elevation above 4,800 feet and
supports ponderosa pine, Oregon grape, mules ear, Ross sedge,
Idaho fescue, mountain mahogany, big sage, wax currant,
squawcarpet, serviceberry, lupine, and occasionally manzanita.

The soil is well drained. Permeability is moderate in
the surface soils and slow in the subsoils. Coarse fragment
content average greater than 35 percent 1in the textural
control section.

Range of Profile Characteristics of Soil 34B*

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 1 to 4 inches thick.

Surface layers: Dark reddish brown or dark brown loam or clay
loam; weak to moderate, fine granular
structure; 10 to 50 percent gravel, cobbles,
and stone by volume; soft; slightly plastic;
pH ranges from 5.5 to 6.8; 5 to 12 inches
thick.

Subsoil layers: Dark reddish brown or dark brown stony clay
loam or silty clay loam; moderate, fine
subangular blocky structure; 35 to 70 percent
gravel, cobbles, and stones by volume; hard;
plastic; pH ranges from 5.5 to 7.0; 20 to 36
inches thick.

3.4.2.14 Mapping Unit 34C*/R.O.

Mapping Unit 34C*/R.0O. consists dominantly of Landtype
34C* and minor amounts of Landtypes 34B and 37C. Landtype
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3.4.2.15 Mapping Unit 37A

Mapping Unit 37A consists dominantly of Landtype 37A and
minor amounts of Landtypes 28, 30A, 34A, and 37B. Landtype
37A is similar to Landtype 34A with the exception of timber
type, and it is similar to Unit 37B with the exception of
slope range and landforms.

Landtype 37A has moderately deep to deep, stony and
residual reddish brown soils with mixed timber types. Surface
soils layers are very thin or thin and medium or moderately
coarse textured. Subsoils are moderately thick to thick and
moderately fine or medium textured. Large basalt boulders
commonly occupy a large part of the soil surface.

Bedrock is interbedded hard, red to gray basalt or soft,
reddish brown tuff. The tuff rock is soft and massive. The
basalt layers are hard and highly fractured. Depth to bedrock
ranges from 25 to 48 inches. Some areas are greater than 48
inches to bedrock.

Typically, Landtype 37A occurs on gently rolling plateaus
and tablelands on medium or high elevations. Slopes range
from 0 to 15 percent.

This landtype ranges in elevation above 5,500 feet and
supports mixed conifers, snowbrush, manzanita, squawcarpet,
serviceberry, mules ear, Ross sedge, wax currant, phlox,
bottlebrush squirreltail, Oregon grape, lupine, and big sage.

The soil is well drained. Permeability is moderate to
rapid in the surface soils and moderate to slow in the
subsoils. Coarse fragment content averages greater than 35

percent in the textural control section.

Range of Profile Characteristics of Soil 37A

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 0.5 to 3 inches thick.

Surface layers: Dark brown to black loam or sandy loam; weak,
medium granular and weak, fine subangular
blocky structure; 5 to 35 percent coarse
fragments by volume; soft; friable; pH ranges
from 5.5 to 7.0; 5 to 16 inches thick.

Subsoil layers: Dark reddish brown or dark brown gravelly,
cobbly, or stony clay loam, silty clay loanm,
or occasionally loam; moderate, fine or medium
subangular blocky structure; 35 to 80 percent
coarse fragments by volume; hard; plastic; pH
ranges from 5.5 to 7.0; 20 to 32 inches thick.
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coarse fragments by volume; hard; plastic; pH
ranges from 5.5 to 7.5; 20 to 33 inches thick.

3.4.1.17 Mapping Unit 37B/R.O.

Mapping Unit 37B consists dominantly of Landtype 37B and
minor amounts of Landtypes 37A, 37C, 34B and 26. Landtype 37B
is similar to Landtype 37A and 37C with the exception of
landforms and slope range. Unit 34B differs by timber type,
and Landtype 26 contains deep, colluvial soils.

Landtype 37B has moderately deep to deep, reddish brown,
stony residual and colluvial soils with mixed conifer timber
types. Surface soil layers are very thin or thin and medium
or moderately coarse textured. Subsoil layers are moderately
thick to thick and moderately fine or medium textured.
Large, vesicular basalt boulders make up a large part of the
soil surface and profile, and rock outcrops make up 10 to 20
percent of the unit.

Bedrock 1is interbedded, soft, reddish brown tuff and

hard, gray basalt or andesite. These rocks are massive to
highly fractured and competent. Depth to bedrock ranges from
25 to 48 inches. Some areas are deeper than 48 inches to
bedrock.

Typically, Landtype 37B occurs on moderately steep lands
consisting of basaltic eruptive centers, block faults, and
shield volcanoces. Slopes range from 16 to 40 percent.

This landtype ranges in elevation above 5,500 feet and
supports mixed conifers, snowbrush, manzanita, squawcarpet,
mules ear, serviceberry, wax currant, Ross sedge, Oregon
grape, bottlebrush squirreltail, phlc:, lupine, and sagebrush.

The soil is well drained. Permeability is moderate to
rapid in the surface soils and moderate to slow in the
subsoils. Coarse fragment content averages greater than 35
percent in the textural control section.

Range of Profile Characteristics of Soil 37B

Litter: Needles, leaves, twigs, and decomposing organic
matter; 1 to 3 inches thick.

Surface layers: Dark brown loam or sandy loam; weak, medium
granular and weak, fine subangular blocky
structure; 5 to 15 inches thick.

Subsoil layers: Dark brown to dark reddish brown gravelly,

cobbly, or stony clay loam, silty clay loam,
or occasionally loam; moderate or weak, fine,
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loam; moderate or weak, fine, subangular
blocky structure; 35 to 80 percent coarse
fragments by volume; hard; plastic; pH ranges
from 6.0 to 7.5; 20 to 40 inches thick.

(40-49) Residual and Colluvial Soils From Rhyolite

3.4.2.19 Mapping Unit 40A

Mapping Unit 40A consists dominantly of Landtype 40A and
minor amounts of Landtypes 34A and 40B. Landtype 40A is
similar to Landtype 34A with the exception of soil type and
landform and it is similar to Unit 40B with the exception of
slope range.

Landtype 40A had moderately deep to deep, brown and
gravelly residual soils associated with rhyolitic eruptive

centers. Surface soils are thin and moderately coarse or
medium textured. Subsoil 1layers are moderately thick,
gravelly, and moderately coarse or coarse textured. This

landtype is often characterized by exposed mineral soil and no
organic litter or ground cover vegetation.

Bedrock consists mostly of moderately hard, competent,
highly fractured, 1light gray rhyolite. Soft tuff, welded
tuff, obsidian, rhyolitic breccia, and andesites occur locally
-- primarily along the perimeter of the landform. Depth to
bedrock ranges from 30 to 50 inches.

Typically, Landtype 40A occurs on gentle slopes asso-
ciated with dome-shaped uplifts which consist of rhyolitic
lava. Slopes are less than 15 percent.

This landtype ranges in elevation above 4,500 feet and
supports ponderosa pine, manzanita, Ross sedge, bottlebrush
squirreltail, squawcarpet, phlox, snowbrush, mules ear,
mountain mahogany, and Oregon grape.

The soil is excessively well drained. Permeability is
rapid in the surface soils and rapid to very rapid in the
subsoils. Coarse fragment content averages greater than 35

percent in the textural control section.

Range of Profile Characteristics of Soil 40A

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 0 to 2 inches thick.

Surface layers: Very dark gray to dark brown, sandy loam or
loam; weak, fine granular structure; 5 to 50
percent angular and subround gravels and
cobbles by volume; soft; nonplastic to
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Surface layers: Very dark gray to dark brown sandy loam; weak
medium granular and weak, fine subangular
blocky structure; 10 to 50 percent angular and
subround gravels and cobbles by volume; soft;
nonplastic to slightly plastic; pH ranges from
6.0 to 7.0; 6 to 12 inches thick.

Subsoil layers: Yellowish brown to dark brown, gravelly and
cobbly sandy loam or loamy sand; weak, fine
subangular blocky structure; 20 to 70 percent
angular and subround gravels and cobbles by
volume; soft; nonplastic; pH ranges from 6.2
to 7.2; 20 to 50 inches thick.

3.4.2.21 Mapping Unit 40C

Mapping Unit 40C consists dominantly of Landtype 40C and
minor amounts of Landtypes 40B, 41C, and 42. Landtype 40C is
similar to Landtype 40B with the exception of slope range, and
it is similar to unit 41C with the exception of timber type.

Landtype 40C has moderately deep to deep, gravelly,
residual and colluvial soils which occur on steep slopes on
rhyolitic domes. Surface soils are thin and moderately coarse
textured. Subsoils are moderately thick to thick, gravelly or
cobbly, and coarse to moderately coarse textured. Some areas
are characterized by a high portion of exposed mineral soil.

Bedrock consists mostly of highly fractured, competent,
and moderately hard rhyolite which may be foliated. Rhyolitic
breccia, andesite, welded tuff, tuff, and obsidian occur
locally along the perimeter of the landform. The bedrock
layers are primarily vertically jointed. Depth to bedrock
ranges from 30 to 60 inches.

Typically, Landtype 40C occurs on steep slopes usually on
south aspects and associated with rhyolitic dome uplifts.
Slopes are greater than 40 percent.

This landtype ranges in elevation above 4,600 feet and
supports ponderosa pine, snowbrush, manzanita, mules ear,
squawcarpet, Ross sedge, Oregon grape, mountain mahogany, and
bottlebrush squirreltail.

The so0il is excessively well drained. Permeability is
rapid in the surface soils and rapid or very rapid in the
subsoils. Coarse fragment content averages dgreater than 35

percent in the textural control section.
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Range of Profile Characteristics of Soil 41A

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 0.5 to 3 inches thick.

Surface layers: Very dark gray to dark yellowish brown loam or
sandy loam; very weak, medium granular
structure; 10 to 40 percent angular and
subround gravels and cobbles by volume; loose,
nonplastic; pH ranges from 6.0 to 7.0; 6 to 12
inches thick.

Subsoil layers: Dark vyellowish brown or dark grayish brown
gravelly and cobbly sandy loam or loamy sand;
single grain or very weak, fine subangular
blocky structure; 20 to 70 percent angular and
subround gravels and cobbles by volume; loose;
nonplastic, pH ranges from 6.2 to 7.4; 24 to
50 inches thick.

3.4.2.23 Mapping Unit 41B

Mapping Unit 41B consists dominantly of Landtype 41B and
minor amounts of Landtypes 41A, 41C, 40B, and 42. Landtype
41B is similar to Landtype 40B with the exception of timber
type, and it is similar to units 41A and 41C with the excep-
tion of slope ranges.

Landtype 41B has moderately deep to deep, gravelly and
cobbly residual and colluvial soils on rhyolitic domes with
mixed timber types. Surface soils are thin and moderately
coarse or medium textured. Subsoils are moderately thick to
thick, moderately coarse or coarse textured, and gravelly or
cobbly.

Bedrock is mainly vertically jointed, moderately hard,
and highly fractured rhyolite which is often foliated. Welded
tuff, tuff, andesite, obsidian, and breccia may occur locally
but primarily along the perimeter of the landform. Depth to
bedrock ranges from 30 to 60 inches.

Typically, Landtype 41B occurs on dome-shaped 1lava
uplifts on north aspects on slopes from 16 to 40 percent.

This landtype ranges in elevation above 5,200 feet and
supports mixed conifers, snowbrush, manzanita, Ross sedge,
bottlebrush squirreltail, 1lupine, snowberry, Oregon drape,
squawcarpet, and needlegrass.

The soil is excessively drained. ©Permeability is rapid
in the surface soils and rapid or very rapid in the subsoils.
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The soil is excessively drained. Permeability is rapid
in the surface soils and rapid or very rapid in the subsoils.
coarse fragment content average greater than 35 percent in the
textural control section.

Range of Profile Characteristics of Soil 41C

Litter: Needles, leaves, twigs, and decomposing organic
matter; 1 to 3 inches thick.

Surface layers: Very dark grayish brown to dark yellowish
brown loam or sandy loam; single grain or very
weak, medium granular structure; 10 to 60
percent angular and subround gravels and
cobbles by volume; 1loose; nonplastic; pH
ranges from 6.0 to 7.0; 8 to 14 inches thick.

Subsoil layers: Dark grayish brown, dark brown, or dark
yellowish brown gravelly and cobbly sandy loam
or loamy sand; single grain or very weak, fine
subangular blocky structure; 30 to 80 percent
angular and subround gravels and cobbles by
volume; loose; nonplastic; pH ranges from 6.0
to 7.5; 20 to 50 inches thick.

(50-76) Residual and Colluvial Soils from Pyroclastic Rocks

and Vesicular Basalt

3.4.2.25 Mapping Unit 63A

Mapping Unit 63A consists dominantly of Landtype 63A and
minor amounts of Landtypes 62A and 63B. Landtype 63A is
similar to Landtype 62A with the exception of soil texture.
It is similar to Unit 63B with the exception of slope range
and position in the landscape.

Landtype 63A has moderately deep and deep brown to
yellowish brown loamy residual soils with ponderosa pine
vegetation. Surface soils are thin and moderately coarse or
medium textured. Subsoils are thin to moderately thick and
medium to moderately coarse textured.

Bedrock is massive and soft to moderately hard brown or
yellowish brown tuff or breccia. Depth to bedrock ranges from
22 to 40 inches. Bedrock weathers rapidly when exposed and
becomes highly fractured.

Typically, Landtype 63A occurs on gently sloping ridges

and sideslopes at lower elevations and above juniper asso-
ciated vegetation. Slopes range from 0 to 15 percent.
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lupine, Ross sedge, bottlebrush squirreltail, and some
juniper, mountain mahogany, and bitterbrush.

The soil is well drained. Permeability is rapid in the
surface soils and rapid in the subsoils. Coarse fragment
content averages less than 35 percent in the textural control
section.

Range of Profile Characteristics of Soil 63B

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 0.25 to 2 inches thick.

Surface layers: Dark brown or very dark grayish brown loam or
sandy loam; weak, medium granular structure; 0
to 5 percent gravel by volume; soft; slightly
plastic; pH ranges from 6.5 to 7.2; 5 to 12
inches thick.

Subsoil layers: Dark brown or brown sandy loam; weak, fine
subangular blocky structure; 0 to 50 percent
gravels and cobbles by volume; soft to
slightly hard; slightly plastic; pH ranges
from 6.5 to 7.5; 15 to 30 inches thick.

3.4.2.27 Mapping Unit 64

Mapping Unit 64 consists dominantly of Landtype 64 and
minor amounts of Landtypes 30A, 35, 56A, and 63A. Landtype 64
is similar to Landtype 63A with the exception of soil parent
material and plant community type.

Landtype 64 has moderately deep to deep, brown and
yellowish brown gravelly residual soils with ponderosa
pine-bitterbrush vegetation. Surface soils are very thin to
thin and moderately coarse or medium textured. Subsoil layers
are moderately thick to thick and moderately fine to
moderately coarse textured.

Bedrock is soft and massive rhyolitic ash-flow tuff, ashy
diatomite, and lacustrine tuffaceous siltstone and sandstone.
Depth to bedrock ranges from 25 to 45 inches.

Typically, Landtype 64 occurs on gently rolling
tablelands at 1lower -elevations along the forest fringe.
Slopes are less than 15 percent.

This landtype ranges in elevation above 4,600 feet and
supports ponderosa pine, bitterbrush, 1Idaho fescue, Ross
sedge, bottlebrush squirreltail, squawcarpet, and some
manzanita and mountain mahogany.
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sedge, bottlebrush squirreltail, squawcarpet, and some
manzanita and mountain mahogany.

The soil is well drained. Permeability is rapid or
moderate in the surface soils and slow or moderate in the
subsoils. Coarse fragment content averages less than 35

percent in the textural control section.

Range of Profile Characteristics of Soil 64A*

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 1 to 2 inches thick.

Surface layers: Very dark grayish brown or dark brown sandy
loam or loam; weak, fine granular structure; 2
to 25 percent subround and angular gravel by
volume; soft, slightly plastic; pH ranges from
6.0 to 7.0; 4 to 7 inches thick.

Subsoil layers: Dark yellowish brown, dark brown, or dark
reddish brown gravelly clay 1loam, loam, or
sandy loam; weak to moderate, medium granular
and weak to moderate, fine subangular blocky
structure; 3 to 60 percent gravels and cobbles
by volume; slightly hard; slightly plastic; pH
ranges from 6.4 to 7.2, 25 to 40 inches thick.

3.4.2.29 Mapping Unit 64B*

Mapping Unit 64B* consists dominantly of Landtype 64B*
and minor amounts of Landtypes 30A, 35, 56A, and 63A.
Landtype 64B* is similar to Landtype 63A with the exception of
soil parent material and plant community type. Landtype 64B*
is similar to these other Landtypes except that 64B* is mesic,
not frigid, and is found at lower elevations and on south
slopes.

Landtype 64B* moderately deep to deep, brown and yellow-
ish brown gravelly residual soils with ponderosa pine-bitter-
brush vegetation. Surface soils are very thin to thin and
moderately coarse or medium textured. Subsoil layers are
moderately thick to thick and moderately fine to moderately
coarse textured.

Bedrock is soft and massive rhyolitic ash-flow tuff, ashy
diatomite, and lacustrine tuffaceous siltstone and sandstone.
Depth to bedrock ranges from 25 to 45 inches.

Typically, Landtype 64B* occurs on gently rolling

tablelands at lower elevations along the forest fringe.
Slopes are less than 16 to 40 percent.
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This landtype ranges in elevation above 4,600 feet and
supports ponderosa pine, aspen, bitterbrush, Idaho Fescue,
Ross sedge, bottlebrush squirreltail, squawcarpet, and some
manzanita and mountain mahogany.

The soil is somewhat poorly to moderately well drained.
Permeability is rapid or moderate in the surface soils and
slow or moderate in the subsoils. Coarse fragment content
averages less than 35 percent in the textural control section.

Range of Profile Characteristics of Soil 65

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 1 to 2 inches thick.

Surface layers: Very dark grayish brown or dark brown sandy
loam or loam; weak, fine granular structure; 2
to 25 percent subround and angular gravel by
volume; soft, slightly plastic; pH ranges from
6.0 to 7.0; 4 to 7 inches thick.

Subsoil layers: Dark yellowish brown, dark brown, or dark
reddish brown gravelly clay loam, loam, or
sandy loam; weak to moderate, medium granular
and weak to moderate, fine subangular blocky
structure; 3 to 60 percent gravels and cobbles
by volume; slightly hard; slightly plastic; pH
ranges from 6.4 to 7.2, 25 to 40 inches thick.
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TABLE 3.5-1

INTERPRETATIONS FOR EROSION AND COMPACTION

[[Snd- Natural Stability] Expected Mass Surface Soill Soil Erosion Compac- | Displace-
type and Type of Mass | Movement as a Erosion Potential tion ment
No. Movement Result of Man's Potential (R111 & Gully) | Hazard Hazard

Activities {Sheet)
Miscellaneous landtypes 1-8 and 11-12 are not rated due to highly variable characteristics.
16* N.A, N.A, Moderate High High High
18* N.A. N.A. Moderate High High High
30A Yery Stable Unchanged High Moderate- Low- Low
High Summer
High=
Winter
31A Very Stable Unchanged High Moderate- Low=
High Summer
High-
Winter
34A Very Stable Unchanged Low Low High Low
348 Stable- Unchanged Low-Moderate| Low-Moderate High Low
Rotational
Slumps

348/ Stable- Unchanged Low-Moderate| Low-Moderate High Low

R.0. Rotational
Slumps

34A* Very Stable Unchanged Low Low High Low

348* Stable- Unchanged Low-Moderate ! Low-Moderate High Low
Rotational
Slumps

34C* Stable- Unchanged Moderate Moderate High Moderate
Rotational
Slumps

37A Very Stable Unchanged Low Low High Low
378 Stable- Unchanged Low-Moderate| Low-Moderate High Low

Rotational
Slumps

378/ Stable- Unchanged Low-Moderate| Low-Moderate High Low

R.0. Rotational
Slumps

37C Stable- Unchanged Moderate Moderate High Moderate
Rotational
Slumps

40A Very Stable Unchanged Low Low Low Moderate
40s Yery Stable Unchanged Moderate Moderate-High | Low High
40C Very Stable Unchanged High Severe Low High
41A Yery Stable Unchanged Low Low Low Low-

Moderate

418 Very Stable Unchanged Moderate Moderate- Low Moderate-

High High

41C Very Stable Unchanged High Severe Low High

63A Very Stable Unchanged Low Low Moderate | Low
638 Stable- Unchanged Moderate Moderate Moderate | Moderate

Rotational
Stumps

64 Very Stable Unchanged Low Low Moderate { Low
64A* Very Stable Unchanged Low Low Moderate | Low
648* Very Stable Unchanged High High Moderate | Moderate
65 Very Stable- Lgﬁchanged Low Low Moderate | Low

NOTE: Land types are described in accompanying text.



3.7 GLOSSARY

A-HORIZON - Zone of eluviation. The uppermost zone in
the soil profile, from which soluble salts and colloids are
leached, and in which organic matter has accumulated.

Generally the most fertile soil layer.

ALLUVIAL - Pertaining to material that is transported and
deposited by running water.

ALLUVIUM - A general term for all detrital and unconsoli-
dated material deposited or in transit in streams, including
gravel, sand, silt, clay, and all variations and mixtures of
these.

ANDESITE - A dark gray to black, dense, fine-grained
extrusive igneous rock. Very similar to basalt.

ASH - Uncemented volcanic ejecta less than 4.0 mm in
diameter.

AVAILABLE WATER - The portion of water in a soil that can
be absorbed by plant roots, usually considered to be that
water held in the so0il against a tension of up to approxi-
mately 15 bars.

AVAILABLE WATER HOLDING CAPACITY - The capacity to store
water available for use by plants, usually expressed in linear
depths of water per unit depth of soil. Commonly defined as
the difference between the percentage of soil water at field
capacity and the percentage at wilting point. This difference
multiplied by the bulk density and divided by 100 gives a
value in surface inches of water per inch depth of soil.

BASALT - A very dark to black, dense, fine-grained
extrusive igneous rock. Very sirilar to andesite.

BEARING CAPACITY - The maximum load that a soil can
support before failing.

BEDROCK - The more or less solid rock in place either on
or beneath the surface of the earth. It may be soft or hard
and have a smooth or irregular surface.

B~-HORIZON - Illuvial horizon. The lower soil zone which
is enriched by the deposition or precipitation of material
from the overlying zone or A-horizon.

BRECCIA - A rock composed of coarse angular fragments
cemented together.
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COMPOSITE CONE - A volcanic cone built of alternating
layers of rhyolitic and andesitic 1lava and pyroclastic
material, with moderately steep or steep slopes.

CREEP - Slow mass movement of soil and soil material down
relatively steep slopes primarily under the influence of
gravity but facilitated by saturation with water and by
alternate freezing and thawing.

CRITICAL SOIL - The term "critical soil" is frequently
used by laymen, but it is a meaningless term unless it is
related to a specific function. Many soils may be critical
for one reason or another, but different soils may not be
critical for the same reasons. For example, a deep, wet,
plastic and unstable soil will be critical in relation to road
location and stability. This soil 1is not critical in
relations to regeneration and droughtiness problems. Another
soil may be very shallow over hard bedrock. This soil is not
critical from the standpoint of road stability, but may be
critical as to regeneration problems resulting from droughti-
ness and low fertility. It may also be critical in relation
to surface erosion. The term "critical soil" must be defined
by the user in relation to its intended purpose.

DEBRIS SLIDE - A rapidly moving slide composed of soil,
bedrock, or both.

DISPLACEMENT - Soil displacement refers to the reposi-
tioning or removal of the surface soil layers by mechanical
action.

DUFF - The more or less firm organic layer on top of
mineral soil, consisting of fallen vegetative matter in the
process of decompositicn, including everything from litter on

the surface to pure humus. Duff is a general, nonspecific
term.

DURIPAN - A subsurface horizon that 1is cemented by
silica.

EOLIAN SOIL MATERIAL - Soil material accumulated through
wind action.

EROSION - (1) The wearing away of the land surface by
running water, wind, ice, or other geological agents, includ-
ing such processes as gravitational creep; (2) detachment and
movement of soil or rock fragments by water, wind, ice, or
gravity. The following terms are used to describe different
types of water erosion:

Acceleration Erosion - Erosion much more rapid than
normal, natural, or deologic erosion primarily as a
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GEOMORPHOLOGY - The study of landforms as they relate to
geologic composition and history.

GLACIATED VALLEY - U-shaped valley formerly occupied by a
glacier.

GRAVEL - A rock fragment between 2.0 millimeters and 3
inches in diameter.

GROUND COVER - Litter, slash, grasses, forbs, or low-
growing reproduction which absorbs rainfall energy, reduces
overland flow, and keeps soil from being washed or blown away.

HUMMOCKY - Hilly, uneven 1landscape resulting from
deep-seated soil movement, usually of a rotational nature.

HYDROPHOBIC - lacking a strong affinity for water, water
repellent.

INCLUSION - Landtype found within a mapping unit that is
not extensive enough to be mapped separately or as part of a
complex.

INFILTRATION - The gradual downward flow of water from
the surface through the soil to ground water and water table
reservoirs.

INTRUSIVE BEDROCK - This applies to those igneous rocks
derived from magmas that have been injected into older rocks
at depth without reaching the surface. These magmas are
slow-cooling and form coarse-~-textured rocks, such as granite.

LACUSTRINE DEPOSIT - Material deposited in lake water and
later exposed either by lowering the water level or by the
elevation of the land.

LANDFORM - Structural configuration of the topography as
a result of past and present geological activity.

LANDSLIDE - A mass of material that has slipped downhill
under the influence of gravity, frequently occurring when the
material is saturated with water.

LANDTYPE - A land system with a designated soil, vegeta-
tion, geology, topography, climate, and drainage situation.
The basic taxonomic unit in the Soil Resource Inventory.

LAPILLI - Volcanic ejecta between 4 mm and 32 mm in
diameter.
IAVA DOME - Lava domes are masses of lava which have

issued from central vents to build a dome-shaped pile of lava.
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Table 11.4-37
Lakeview School District #7, Oregon
Revenue and Expenditure Analysis

(Nominal Dollars)

Actual % Tot Actual & Tot Actual % Tot Actual & Tot Budget % Tot Average % Tot
1983-84 Exp 84-85 Exp 85-86 Exp 86-87 Exp 87-88 Exp 83/84-87/88  Exp

Instruct fon 1,779.0 58.4% 1,858.5 54.7% 1,953.7 58.6% 1,965.8 58.4% 2,188.6 57.6% 1,949.1 57.5%
Supporting Svcs 1,221.8 40.1%  1,472.9 43.4% 1,346.7 40.4% 1,355.5 40.2% 1,549.1 40.8% 1,389.2 41.0%
Interagency 45.9 1.5% 64.7 1.9% 29.3 0.9% 47.3 1.4% 59.0 1.6% 49.2 1.5%
Debt Service 0.0 0.0% 0.0 0.0% 4.0 0.1% 0.0 0.0% 2.0 0.1% 1.2 0.0%

Total Expenditures 3,046.7 100.0% 3,396.1 100.0% 3,333.6 100.0% 3,368.7 100.0% 3,798.7 100.0% 3,388.8 100.0%

Source: Lakeview School District #7 Budget;
Planning Information Corporation, January 1987



FOREWORD

This report was prepared by Air Sciences Inc. and Steffen
Robertson and Kirsten (COLORADO) 1Inc. (SRK) 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
R. G. Steen Project Manager SRK
C. J. Riley Project Engineer SRK
J. W. Johnson Data Program Specialist SRK
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Table 11.4-39
Lakeview School District #7, Oregon
Revenue and Expenditure Analysis

General Fund per Student Expenditures (1987 Dollars)
Actual % Tot Actual & Tot Actual % Tot Actual % Tot Budget % Tot Average % Tot

1983-84 Exp 84-85 Exp 85-86 Exp 86-87 Exp 87-88 Exp 83/84-87/88  Exp

EnrolIment (ADM) 954.8 920.8 901.9 910.4 966

Instruction 2,121.6 58.4% 2,206.8 54.7% 2,287.0 58.6% 2,243.6 58.4% 2,265.6 57.6% 2,224.9 65.7%
Supporting Svcs 1,457.1 40.1%  1,748.9 43.4% 1,576.4  40.4% 1,547.0 40.2% 1,603.7 40.8% 1,586.6 46.8%
Interagency 54.7 1.5% 76.8 1.9% 34.3 0.9% 54.0 1.4% 61.1 1.6% 56.2 1.7%
Debt Service 0.0 0.0% 0.0 0.0% 4.7 0.1% 0.0 0.0% 2.1 0.1% 1.4 0.0%

Total Expenditures 3,633.4 100.0% 4,032.6 100.0% 3,902.4 100.0% 3,844.6 100.0% 3,932.4 100.0% 3,869.1 114.2%

Source: Llakeview School District #7 Budget;
Planning Information Corporation, January 1987
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show that Union District #5 averaged $3,900 per student,
Paisley District #11 spent $6,400 and Plush District #18 spent
$8,300 (Plush #18 had only 11 students in the district).
(Oregon Department of Education, 1987.)

11.4.4.4 Union School District

The Union School District is located in the Westside
rural center, west of Lakeview. The district has one older
building with a new addition.

This building serves first through eighth grades and has
a capacity of 87 students and a Fall 1987 enrollment of 65
students.

High school students who live in the Union District are
bussed to Lakeview High School. Union School District pays
approximately $4,860 in tuition for each high school student
enrolled in the Lakeview District.

There were 22 Union High School students enrolled in the
Lakeview district in Fall of 1987. The district is concerned
that an increase of 11 high school students moving to the
district would generate unbudgeted tuition expenses, and
require the district to go to the voters for an increase in
the district's tax base (Knowles, pers. comm., 19 January
1987) .

In school year 1986-87, Union District 5 budgeted
$267,035 in general fund revenues and received $297,016 1in
actual revenues. The district budgeted $419,761 1in
expenditures and had $306,803 in actual expenditures.
Budgeted tuition expenses were $120,000 and actual tuition

expenses were $84,610. The district began the year with a
fund balance of $303,913. The budgeted 1987 fund balance was
$45,000 and the actual fund balance was $294,126. (Union

School District #5 1987 Year Ind Financial Report.)

11.4.4.5 Lake District Hospital

The Lake District Hospital and Skilled Nursing Facility
is located in Lakeview and is operated by the Lake Health
District, a special health district which is chartered by the
State of Oregon. The district is governed by a S5-member Board
of Directors. District boundaries include all of Lake County
and portions of Harvey and Deschutes Counties.

Facilities

The facility includes a 24 bed acute care hospital and a
47 bed nursing home. Currently, the hospital beds are divided
into the following wards, although the number of beds in each
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total suspended particulate was 20 ug/m”3 with a maximum of 85
ug/m~“3. The arithmetic mean concentration of particulate less
than 10 micrometers in diameter was 12 ug/m"3 with a maximum
of 86 ug/m"3. These concentrations are well below the state
and federal ambient air quality standards for particulate
matter. On the average the concentrations of total suspended
particulate are about twice as high as the concentrations of
particulate less than 10 micrometers in diameter.

vi



Nurses (RNs,LPNs,Aides) 22 positions, 15 FTE employees

Clerical 12
Administrative 13.5
Laboratory 3
Radiology p)

Respiration/Physical Therapy 3.5

Maintenance/Dietary 22
Nursing Home Staff 17
The administrative category includes: Administration,

Central Supply, Purchasing, Accounting, and Collections.

The current staff is adequate to meet service demands at
the hospital. It was noted that like many hospitals in the
nation, there 1is a great deal of difficulty in recruiting
nurses to fill vacancies that arise.

District Budget

The district's 1987-88 general fund budget totals $3.26
million. Salaries and Benefits ($1.98 million) and Materials
and Supplies ($908,000) account for 89 percent of all
expenditures. Capital expenditures are budgeted at $156,000.

The district derives 84 percent of total general fund
revenues from patient fees, 12 percent from property taxes
levied by Lake County and distributed to the district, and the
remainder from miscellaneous sources. The districts property
taxation boundaries include all of Lake County and portions of
Harvey and Deschutes counties. In the current budget year,
the districts Assumed Value totals $190.7 million and the
property tax rate is set at 1.86 millions.

Future Plans

The hospital plans to construct a medical clinic adjacent
to the hospital to house five doctors in private practice.
Funding for the project will be obtained via a loan against
the interest derived from a trust fund set up for the
hospital. The hospital will lease space to the physicians at
a rate that will pay off the loan. Current plans are to build
the clinic in two phases, with the first phase beginning in
the summer of 1988 and completed by the summer of 1989. The
second phase will be built when needed. The cost of each
phase of construction is approximately $225,000. There are no
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9.0 AIR QUALITY AND CLIMATOLOGY

9.1 INTRODUCTION

9.1.1 Objectives

The objectives of the air quality/climatology section of
this report are to characterize the existing air gquality of
the project area and to provide a general description of the
climatic characteristics of the ©project area. The
site-specific meteorology and air quality data will be used
for the air quality impact assessment.

9.1.2 Study Area

The air quality/climatology study area is the same as for
the other disciplines (Figure 1.1-1). Total suspended
particulate (TSP), particulate less then 10 um (PM10), wind
speed, wind direction, wind direction variation, temperature,
precipitation and evaporation data were collected at the air
quality monitoring station located on the Quartz Mountain Gold
Project site for the period 1 November 1987 through 31 October
1988. The station 1is 1located in the broad Quartz Creek
Valley, approximately 500 feet from the nearest forested areas
on either side of the valley and 1,000 feet from the forested
area up-valley. The station 1is at an elevation of
approximately 5,390 feet above mean sea level at Universal
Transverse Mercator coordinates 4687625 m. N, 680175 m. E.
This location is about 1,000 feet from the west boundary of
the project and approximately 400 feet northeast of state
highway 140. Meteorological data collected from this site
should be generally representative of the winds over most of
the site, and specifically of the winds that could carry
pollutants to populated locations along the highway and
valley. Particulate measurements will be represertative of
the 1levels throughout the site, except very near local
activity, including Highway 140. The 1location is shown in
Figure 1.2-2. The remaining climatological data presented in
this section were gathered from locations surrounding the
project area.
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The Lake County public assistance caseload has averaged
about 325 cases for the first 10 months of 1987. This is a
slight increase over 1985 and 1986 public assistance
caseloads.

The divisions administrative budget for the 1987-89
biennium is $201,270 (Todd, pers. comm., 5 January 1988).
Funding for the various public assistance programs is derived
from federal sources (approximately 50 percent of total), the
state general fund, and other sources including child support
payments (Roberts 1987).

11.4.4.6.2 Children's Services

Children's Services are provided by the Children's
Services Division (CSD) of the Oregon Department of Human
Resources. The mission of CSD 1is to develop and provide
essential social services for children and their families to
assure the physical, mental, emotional, and social well being
of children. Services provided by the division include the
following:

Adoptive Service

Family Services

Child Protective Services

Substitute Care

Foster Home Certificate

Foster Care

Residential Care

The Lakeview branch of CSD is co-located with Adult and
Family Services. Office space dedicated to CSD totals 773
square feet. There are two CSD staff members in the Lakeview
office. The budget for the 1987-89 biennium is $200,395
(Bender, pers. comm., 11 November 1987).

11.4.4.6.3 Mental Health

Mental Health Services are provided by Lake County under
the supervision of the Mental Health Division of the Oregon
Department of Human Resources. The Mental Health Division is
responsible for the administration of the state mental health
programs and laws. This includes, among other
responsibilities, the coordinating and promoting of community
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southwest of the project site and Summer Lake is about 43
miles north of the project site. These data are
representative of the climate experienced in the region.

9.2.2 Results and Discussion

9.2.2.1 Temperature

Site-specific temperature data is presented in Table
9.2-1. The daily average temperature for the period November
1987 through October 1988 was 42.4 deg F. The coldest month
was January with a recorded daily average of 23.7 deg F. The
warmest month was July with a daily average of 64.2 deg F.

Table 9.2-2 summarizes the average monthly temperatures
for Round Grove weather station for the period from 1951 to
1980. The annual average is 44.1 degrees F.

January is the coldest month with an average temperature
of 28.7 degrees F and July is the warmest month with and
average of 62.3 degrees F.

9.2.2.2 Precipitation and Evaporation

Table 9.2-3 shows site-specific monthly precipitation
data. Data was collected from January through October 1988.
The total precipitation for this period was 12.4 inches.
Maximum monthly precipitation occurred in April. Mini~unm
monthly precipitation occurred during October.

Table 9.2-4 shows average monthly precipitation at Round
Grove for the period from 1951 to 1980. The average annual
precipitation is 18.04 inches.

Site-specific evaporation data were collected May -
October 1988 and are presented in Table 9.2-5. The total
evaporation during this period was 35.19 inches. Highest
average monthly evaporation occurred during July and August.

Nearby evaporation data 1is not as prevalent as

precipitation data. The closest available information was
gathered at Tulelake, California and Summer Lake, Oregon, each
of which are about 44 miles from the project site. Table

9.2-6 shows average monthly pan evaporation at Tulelake for
the period of 1962 to 1979 and at Summer Lake for the period
of 1961 to 1979. Evaporation is expected to be greater at
these stations because they are lower in elevation than Quartz
Mountain.
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11.4.4.6.4 Lake County Public Health Office

The Lake County Public Health Office provides the
following services:

Immunization

Treatment for Sexually Transmitted Diseases

Blood Pressure Checks

Women's, Infants, and Children's (WIC) Nutrition Program

Prenatal Program

The Public Health Office has offices in Lakeview that
include a waiting room, main office, WIC Clinic, and
Immunization Room.

The department has one full time Registered Nurse
position shared by two people and one part time Administrative
Assistant. (One part time Registered Nurse 1is 1located in
Christmas Valley.)

Funding for the Public Health Department is obtained from
the grants, users fees, and the Lake County General Fund.

Fiscal year 1987-88 general fund expenditures for public
health are budgeted at $117,711.

11.4.4.6.5 Lake County Senior Services

Services to Senior Citizens in Lakeview are provided by
the Lake County Senior Citizens Association under contract to
the Klamath Basin Senior Citizens Council. The goal of the
Association 1is to assist older persons to 1live as
independently as possible and to discourage unnecessary or
premature institutionalization. Senior Services in the
Lakeview area include the following:

Advocacy

Information and Referral

Outreach

Escort

Transportation

Legal Assistance

Congregate Meals
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TABLE 9.2-2

AVERAGE MONTHLY TEMPERATURES
ROUND GROVE WEATHER STATION, OREGON (1951-1980)

(deg F)
Month Average
JAN 28.7
FEB 32.8
MAR 34.5
APR 38.3
MAY 47.6
JUN 54.7
JUL 62.3
AUG 60.8
SEP 54.9
oCT 46.2
NOV 36.2
DEC 30.3
ANN 44.1

TABLE 9.2-3

AVERAGE MONTHLY PRECIPITATION
QUARTZ MOUNTAIN GOLD PROJECT
JANUARY - OCTOBER 1988

Month Inches
JAN 3.34
FEB 0.35
MAR 1.35
APR 3.88
MAY 1.81
JUN 0.79
JUL 0.18
AUG 0.36
SEP 0.35
OCT 0.00
ANN 12.4
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TABLE 11.4-40

ILAKE COUNTY, OREGON SENIOR CITIZENS ASSOCIATION
SERVICE OBJECTIVE FISCAL YEAR 1988-89

Service Service Objective FY 1988 & FY 1989
Personal and Home 23 persons 3,500 hours
Home Delivered Meals 70 persons 3,000 meals
Case Management 25 persons 100 hours
Outreach 100 persons 100 contracts
Health#* 25 persons 200 tests/meetings
Congregate Meals 800 persons 15,000 meals

Service objectives are contingent upon availability of funds.

*Includes: Diabetic Screening Clinic

Blood Pressure Clinic
Support Group Meetings

SOURCE: Lake County District #11:

year plan fiscal year 1988-1989.
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TABLE 9.2-6

AVERAGE MONTHLY PAN EVAPORATION
TULELAKE, CALIFORNIA AND SUMMER LAKE, OREGON

(inches)
Month MAY JUN JUL AUG SEP OoCT TOTAL
Tulelake 8.02 8.34 9.45 8.54 6.65 3.62 44,62
Summer Lake 7.49 8.87 11.21 9.71 6.58 3.48 47.34
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Population

Although the major employer in town ceased operations,
the population of Bly is believed to be about the same as

during the years that the mills were operating. The 1980
Census estimate for Bly was 246. Current Bly population is
estimated at 238. (Portland State University 1987.)

According to the Bly Postmaster, there are approximately the
same number of postal boxes being used in Bly as when the
mills were in operation (Terzich, pers. comm., 12 January
1988). Many people are believed to commute to Klamath Falls
and Lakeview for jobs.

Housing

Housing vacancy information for Bly in not readily
available. There are three residential units listed for sale
in and near Bly, and few other vacant houses are thought to
exist in the area (Himes, pers. comm., 12 January 1988).
There are currently eight parcels of land for sale in Bly
ranging in size from one lot to 20 acres. (Nicholson, pers.
comm., 2 February 1988.)

The Bley-was subdivision, located in Bly has 100 lots,
about 20 of which are currently occupied by mobile homes and
site built houses. The subdivision was developed by
Weyerhauser and has paved streets and water and sewer mains in
place. The subdivision has its own water system and connects
to the Bly Water and Sanitation District sewer system.

Three miles north-east of town the Pinecrest subdivision
has 115 platted lots, 20 of which are currently occupied.
This subdivision has paved streets, well water, and septic
systems. Both mobile and site built homes are allowed in
Pinecrest.

In addition there are some subdivided rural lots in the
general Bly area that could be occupied but require the
development of wells and septic systems.
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TABLE 9.2-7

FREQUENCY OF WINDS BY SPEED AND DIRECTION
QUARTZ MOUNTAIN PROJECT - QUARTZ MOUNTAIN, OREGON
NOVEMBER 1987 - OCTOBER 1988

SPEED CLASS INTERVALS (KNOTS)

MEAN
DIRECTION 1,<3 3,<6 6,<10 10,<16 16,<21 >21 ALL SPEED
N .3 .8 .1 .0 .0 .0 1.2 4.1
NNE .2 .4 .2 .0 .0 .0 .8 4.3
NE .2 .4 .3 .0 .0 .0 .9 4.7
ENE .3 .5 .3 .0 .0 .0 1.1 4.8
E .5 .4 .2 .0 .0 .0 1.2 3.8
ESE 1.9 2.2 1.0 .0 .0 .0 5.1 4.0
SE 2.3 4.7 4.3 .4 .0 .0 11.7 5.4
SSE .8 1.8 2.0 .2 .0 .0 4.7 5.6
S .5 1.9 1.5 .0 .0 .0 3.9 5.3
SSW .3 1.3 1.1 .0 .0 .0 2.8 5.4
SW .5 1.1 .5 .0 .0 .0 2.1 4.7
WSW .7 1.2 .5 .0 .0 .0 2.4 4.3
W 2.8 1.9 .9 .0 .0 .0 5.6 3.4
WNW 12.4 6.5 2.9 .1 .0 .0 21.9 3.4
NW 3.8 6.9 2.1 .1 .0 .0 12.9 4.2
NNW .7 1.3 .1 .0 .0 .0 2.1 3.5
ALL 28.3 33.3 18.0 .8 .0 .0 80.4 4.3
Calm (less than one knot) = 19.6%
Period mean wind speed = 3.6 knots
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Lagoon capacity is rated at 75,000 gallons per day and
was designed to serve a population similar to the design

maximum of the water system, 1,400 people. Like the water
system, the lagoons are currently operating at just over 40
percent of design capacity. No improvements or additions to

the system would be required to meet maximum design population
demands (Himes, pers. comm., 14 December 1987).

District Fundin

The district is operated on an enterprise basis, with
user charges and district property tax revenues covering all

operating and maintenance expenditures. The addition of new
users to Dboth systems would not adversely impact the
district's fiscal condition (Himes, pers. comm., 14 December
1987) .

11.4.4.7.2 Bly Fire Protection District

The Bly Fire Protection District serves a 17 square mile
area around Bly.

The district has an all volunteer staff of 13 fire
fighters, which is an adequate number, according to the Chief.
The district has the following equipment:

2 class A engines
1 quick attack truck
1 3000 gallon tanker

According to the Chief, all equipment is in excellent
condition and adequate for the district's needs. The engines
and attack truck are stored in an approximately 1,600 square
foot garage and the tanker is stored in a 2,400 square foot
tanker barn that also has training and equipment space.

The district averages 12 to 15 calls per year, primarily
structure fires. Bly has an ISO fire insurance rating of 7.
Funding for the district is provided by a mill levy (Lawrence,
pers. comm., 12 January 87}).

11.4.4.7.3 Spragque Valley Medical Clinic

The Southern Oregon Rural Health Clinic operates the
Sprague Valley Medical Clinic in Bly.

The clinic provides general medical, emergency and X-ray

service. The clinic building contains an office, examination
room, emergency and X-ray rooms and a reception office.
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9.3 AIR QUALITY

Baseline particulate concentrations collected at the site
are presented in Table 9.3-1 and Table 9.3-2 as TSP and PM10
concentrations, respectively. Particulates exist at moderate
levels because they are generated naturally as a function of
climate, vegetation and soil type.

The site is in a very rural area and distant from sources
of nitrogen oxides, carbon monoxide, and toxic compounds.
These pollutants are not naturally produced in significant
quantities, unlike particulates, and are therefore assumed to
be present at negligible ambient levels.

9.3.1 Methods

The data were gathered at the location shown in Figure
1.2-1 by two PM10 samplers and one TSP sampler. The PM10
samplers used are General Metal Works Model GMWS 2310 samplers
equipped with General Metal Works Model 321-B Size Selective
Inlet. The TSP sanmpler is a General Metal Works Model 2000
sampler. The samplers are maintained and operated by Air
Sciences Inc. Filters are weighed before and after exposure.
Particulate concentrations are determined by calculating the
net change in filter weight in relation to the volume of air
drawn through the filter. The total volume of air is
calculated by multiplying the known volumetric flow rate
(corrected to standard conditions) by the duration of the
sampling period (24 hours). The minimum detection limit of
the sampling technique is 2 ug/m3.

9.3.2 Results and Discussion

The air quality of the Quartz Mountain area is generally
good. The TSP and PM10 concentrations are well below the
ambient standards set by the State of Oregon and the Federal
Government.

According to Oregon regulations (OAR 340-31-015) the
concentrations of TSP shall not exceed : 60 ug/m"3 as an
annual geometric mean, 100 ug/m°3 for a 24-hour concentration
for more than 15 percent of the samples collected in any
calendar month, and 150 ug/m"3 for a 24-hour concentration
more than once per year.

Federal particulate standards (40 CFR, Part 50.6) limit
airborne concentrations of PM10. The standards are 150 ug/m”3
as the 24-hour worst case and 50 ug/m”"3 as the annual
arithmetic mean.
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school levels. Administrative and support staff serve all
grades in the school. Current staffing consists of:

p) Administrators
2 Secretaries

21.5 FTE Teachers (serve grades 7-12)

1 Part-time Librarian

2 Part—time Special Education Teachers
9 Part-time Aides

1 Head Cook

1 Assistant Cook

4 Kitchen Helpers

2 Custodians

Part-time Sweepers and Bus Drivers

Both schools are operated by Klamath County School
District headquartered in Klamath Falls. Operating budgets
are not prepared for individual schools, however, based on
district wide per-student operating costs, it was estimated
that the current budgets are approximately $390,000 for
Gearhart School and $900,000 for Bonanza School. Average per
student costs are estimated at $3,700 district wide. Teachers
salaries average $27,000 per year (Simmons, pers. comm., 16
December 1987).

11.4.5 Land Use
Lake County surface area totals 8,300 square miles or
5,299,789 acres. Table 11.4-41 displays Lake County land

ownership.

Approximately 77 percent of Lake County is in public

ownership. Almost 70 percent is controlled by the federal
government (46 percent BIM, 19.3 percent Forest Service, 4.5
percent U.S. Fish and Wildlife Service). State government

owns 4.4 percent of Lake County land and local government owns
2.8 percent.

Just over 23 percent of the total Lake County land area

is in private ownership. Parcels over 40 acres in size
comprise the largest category of private land ownership (16.3
percent of total). The timber industry owns 4.9 percent of
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TABLE9.3-2
PARTICULATE LESS THAN 10 MICROMETERS

QUARTZ MOUNTAIN GOLD PROJECT - QUARTZ MOUNTAIN, OREGON

(ng/m3)
1987 1988
Day Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

1 - - 2 - 2 - - - - 12 - -

2 - - - - - - - 3 11 - - -

3 - - - 7 - 8 6 - - - - -

4 - 2 - 3 - - - - 86 28

S * X x X - - - 2 . - 20 - -

6 - - *x - 10 - 7 S - 24 25

7 - - 2 4 - 2 - - 12 - -

8 . x> - - - - - 2 17 - -

9 - - - - - 3 2 - - - - -
10 - - 2 5 7 - - - - 17 -34
11 3 4 - - - - - - - o - -
12 - - 5 - 22 - 4 ** - 19 23
13 - - 2 - 4 - 2 - - 9 - -
14 - 2 - - - - - 7 16 - - -
15 - - . 4 - 3 ** - - - - -
16 - - 2 - 6 - - - - - 38 6
17 7 3 - - - - - - 13 - -
18 - - - 2 - 3 - 6 29 - 14 27
19 - - 6 - 3 - 28 - - 27 - -
20 - 2 - - - - - 13 42 - -
21 - - - 4 - 2 18 - - - - -
22 - - 3 10 - - - - - 9 9
23 3 4 - - - - - - N - -
24 - - - 7 - 3 - 22 15 - 15 23
25 - - 4 - 4 - 13 - - 35 - -
26 - 7 - - - - 13 .

27 - - - 7 - 8 4 - - - - -
28 - - 7 - 4 - - - - 8 27
29 al 2 - - - - - - - 36 - -
30 - - . - - 2 - 14 16 - 27 12
31 2 - 2 - 18 - - 20 - -
Arithmetic mean 4 3 3 S 4 6 9 ] 19 21 26 21
Geometric mean 4 3 3 ) 4 ) 6 7 16 19 20 19
Maximum 7 7 7 7 10 22 28 22 42 36 86 34
Number of obs. 3 7 " 8 11 10 10 10 8 10 10 10

Period of record arithmetic average = 11.5

Period of record geometric average = 7.3

Number of valid observation = 108

** Indicates invalid or missing data



the total while parcels of less than 40 acres in size are just
under two percent of the total Lake County land area.

Table 11.4-42 displays existing Lake County 1land use
categories in acres and as a percent of total. Grazing and
timber uses total 92 percent of total Lake County acreage
while urban and rural residential uses total less than one
percent.

Table 11.4-43 displays the amount of Lake County 1land
area that is designated in each of Lake County's eight zoning
categories. Over 96 percent of total Lake County land is
designated in either General Rural or Forest Recreation Zones.

Table 11.4-44 displays the amount of land designated to
each zone within the Lakeview urban growth area boundaries.

Table 11.4-45 displays the acreage in each of the zone
categories in the Town of Lakeview.

Project Site

The site of the proposed Quartz Mountain Gold Project is
entirely within the Forest Zone, according to the Lake County
ILand Use Plan (Steiger 1979b). Mining 1is allowed as a
conditional use in the Forest Zone and should be recognized as
a suitable use where it is found to be of greater economic and
social benefit than the preservation of forested lands
according to the Lake County Comprehensive Plan.

The Quartz Mountain settlement is comprised of 35 acres
southwest and across Highway 141, from the project site, and
is classified as a Rural Center. This includes seven parcels
under separate ownerships, ranging in size from 15.8 acres to
145 acres. Approximately 28 acres are developed and seven are
underdeveloped.

Approximately 26 of the developed acres are in
residential use and one acre 1is in commercial use, although
the general store at Quartz Mountain is not in operation at
the time of this study (Steiger 1979b).

11.4.6 Transportation

This section discusses the existing Transportation system
in southern Lake County. The elements of the Lake County
transportation system include:

1) Highways, Roads, and Streets

2) Air
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9.4 GLOSSARY

ATMOSPHERIC STABILITY - tendency of the atmosphere to mix
vertically and horizontally. A stable atmosphere has very
limited mixing so pollutants emitted into the atmosphere tend
to remain concentrated over time. An unstable atmosphere has
considerable mixing and pollutants tend to spread and dilute
rapidly over time.

CLIMATOLOGY - the science that deals with climates, which
are the average course or condition of the weather at a place
over a period of years as exhibited by temperature, winds, and
precipitation.

DAS - see data acquisition system

DATA ACQUISITION SYSTEM - a system which collects raw
data, converts it to a digital form, performs calculations on
it, and stores the results for later access.

DIGITAL - relating to a method of computing where
quantities are represented electronically as digits, usually
in the binary system, rather than as an analog or continuous
signal.

DISPERSION - the scattering and distribution of
components from a fixed or constant source in the surrounding
medium.

METEOROLOGY - the atmospheric phenomena and weather of a
region.

MICROGRAM - one millionth of a gram, 10°-6 grams,
abbreviated ug.

MICROMETER - one millionth of a meter, 10°-6 meters,
abbreviated um.

PAN EVAPORATION - evaporation observed at a standard
Class A pan installation by observers following standard
techniques. Class A pans are denerally of metal, unpainted,

47.5 inches in diameter, 10 inches deep and mounted on a
platform several inches above the surrounding soil.

PARTICULATE LESS THAN 10 um - particulate matter
suspended in the atmosphere where the particle aerodynamic
diameters (particles that act identically to spherical
particles with specific gravity of one and diameters of 10 um
in a stream of air) are nominally less than 10 micrometers in
diameter. Usually given in the wunits of micrograms per
standard cubic meter (ug/m~3).
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TABLE 11.4-44

LAKEVIEW, OREGON URBAN GROWTH AREA
ACREAGE BY ZONE CATEGORY

Zone Acres

Residential 631

Commercial 453
Industrial 828
TOTAL 1,912

SOURCE: Steiger 1979b.

TABLE 11.4-45

TOWN OF LAKEVIEW, OREGON
ACREAGE BY ZONE CATEGORY

Zone Acres

/Residential 452

Commercial 69
Industrial 194
TOTAL 897

SOURCE: Steiger 1979b.
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9.5 PUBLIC AND AGENCY CONTACTS

Mr. John Almy

Fremont National Forest
524 North G Street
Lakeview, OR 97630

Mr. Lloyd Kostow

Manager of Program Operations, Air Quality Division
Dept. of Environmental Quality

811 SW Sixth Avenue

Portland, OR 97204

Mr. Ken Rodgers
US Forest Service
PO Box 25

Bly, OR 97622

Mr. Spence Erickson

Air Quality Division

Dept. of Environmental Quality
811 SW Sixth Avenue

Portland, OR 97204

Mr. Robert Harris

Air Quality Division

Dept. of Environmental Quality
811 SW Sixth Avenue

Portland, OR 97204

QMGP-CHPO9-FNL 9 -~ 17 FINAL



TABLE 11.4-46

U.S. HIGHWAY 395
SELECTED 1986 ADT

Mile Location
Post Description 1986 ADT
120.83 Valley Falls Automatic Recorder

Sta. 19-004, 0.26 mile south of

Lakeview-Burns Highway (US395). 740
138.36 0.01 mile north of Warner Highway

(ORE140) 910
138.38 0.01 mile south of Warner Highway

(ORE140) 1,350
140.73 0.01 mile north of road to Hot Springs 1,600
141.74 0.01 mile north of road to Uranium

Reduction Mill 2,750
142.09 0.10 mile north of road to Anderson

Lumber Company 2,700
142.63 North town limits of Lakeview 2,550
142.89 0.01 mile north of 6th Street North 3,450
143.02 0.01 mile north of Klamath Falls-

Lakeview Highway (ORE140) 3,950
143.06 0.03 mile southeast of Klamath Falls-

Lakeview Highway (ORE140) 7,600
143.12 0.01 mile south of 3rd Street North 8,000
143.29 0.01 mile north of Center Street 8,800
143.31 0.01 mile south of Center Street 7,700
143.64 0.01 mile north of 4th Street South 6,000
143.66 0.01 mile south of 4th Street South 6,200
143.87 0.01 mile north of 7th Street South 5,400
144.05 South town limits of Lakeview, 0.01

mile south of 9th Street South 2,950
144.21 0.01 mile south of 10th Street South 2,950
144.46 0.01 mile south of 12th Street South 1,600
148.64 0.01 mile north of Crane Creek Road 1,100
156.50 0.10 mile south of Kelley Creek Road
157.43 New Pine Creek Automatic Recorder,

Sta. 19-008, 0.30 mile north of Oregon-
California State Line
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9.7 LIST OF PRINCIPLE PREPARERS

9.7.1 Rodger G. Steen

Mr. Steen 1is a technical expert in air pollution
regulations and in the analysis of ambient air impacts from

industrial emission sources. His expertise includes the
development of emission inventories, design of control
strategies, and atmospheric dispersion modeling. Mr. Steen

has analyzed regulatory requirements and estimated air impacts
from mines and metal refining processes throughout the United
States.

Mr.Steen received a B.S. from Brown University in
engineering and a M.S. 1in Atmospheric Sciences from the
University of Chicago. He 1is a registered Professional
Engineer in Colorado and a Certified Consulting Meteorologist
(American Meteorological Society). For the past 15 years he
has been involved in analysis and technical management of air
pollution projects. He has provided technical guidance for a
variety of projects ranging from nuclear and coal fired power
generation units to chemical production sources, sources of
pesticides, and other toxics to mines.

Particular projects, with some similarities to the Quartz
Mountain Project, include other work in Oregon and projects

throughout the West. Mr. Steen analyzed impacts from
woodstove emissions on Oregon cities for presentation to the
Oregon Department of Environmental Quality (DEQ). Thus, he is

familiar with some of the concerns of Oregon and the DEQ. He
has provided guidance for the analysis of impacts from cyanide
heap-leach and metal refining projects in Nevada, California,
Colorado, and Utah. From these, he 1is famil:iar with the
various sources of pollution from a mining operation, the
mitigation methods, and the issues of greatest concern to the
public. He has also managed baseline monitoring programs for
particulates and other pollutants, so he has an appreciation
for the meaning of baseline data and the need to protect the
public health and welfare.

9.7.2 Cynthia J. Riley

Ms. Riley 1is a chemical engineer with expertise in
process design, evaluation of environmental impacts, and
environmental permitting.

In 1977, Ms. Riley received a B. S. 1in chemical

engineering from the University of New Hampshire. She is a
registered Professional Engineer in the State of Colorado.
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TABLE 11.4-47

OREGON HIGHWAY 140
SELECTED 1986 ADT

Mile Location
Post Description 1986 ADT
30.93 Bly Mountain Summit 1,300
.82 0.05 mile west of Sprague

River Road 1,300
36.92 0.05 mile east of Sprague

River Road 1,200
40.63 0.15 mile west of Godowa

Springs Road at Beatty 1,150
40.88 0.10 mile east of Godowa

Springs Road at Beatty 1,150
44.98 Beatty Automatic Recorder,

Sta. 18-017, 4.20 miles

east of Beatty 980
50.37 0.01 mile west of Camp 6 Road 1,200
50.39 0.01 mile east of Camp 6 Road 1,100
53.86 0.01 mile west of Edler Road at Bly 1,500
53.88 0.01 mile east of Edler Road at Bly 1,200
63.39 Klamath-Lake County Line 810
70.75 4,00 miles southeast of Quartz

Mountain Pass Summit 630
81.91 Drews Gap Summit, 0.12 mile east

of Dog Lake Road 660
88.99 0.10 mile west of Tunnell Hill Road 910
89.10 0.01 mile east of Tunnell Hill Road 1,100
90.50 1.23 miles west of Westside Road at

Maddock Corners 1,050
92.43 0.70 miles east of Westside Road at

Maddock Corners 1,500
93.90 0.01 mile west of road to Airport 2,000
95,36 0.01 mile west of Roberta Avenue 2,200
95,38 0.01 mile east of Roberta Avenue 2,300
95.71 0.01 mile east of "R" Street 4,200
95.91 West town limits of Lakeview 4,100
96.05 0.01 mile west of "L" Street 4,900
96.36 0.01 mile west of Fremont Highway

(US395) 5,700

FINATL
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10.0 ARCHAEOLOGY AND

CULTURAL RESOURCES



percent of the town's streets have recently been improved, 25
percent were paved in 1965 and the remainder were paved before
1965 or in small projects since that date. Most streets are
in adequate condition. There is an ongoing need for patching,
sealing, and overlaying which is being addressed by the
Lakeview Public Facilities Plan (Anderson 1987).

County roads in the Lakeview urban growth area are paved
and well maintained (Anderson 1987).

Air

The Lake County Public Airport, near Lakeview, is the
only airport in the study area. The airport is a general
aviation facility, although a commuter airline did provide
service at one time (Silvermoon 1982).

The airport has a 6,200 foot paved, lighted runway with
instrument approach equipment, and another 5,000 foot runway.
Fuel, rental cars, and Taxis are available at the airport
(Lake County Chamber of Commerce 1987).

Rail

The Goose Lake 55 Railroad is cwned by the Lake County
Rail Commission and operated by Great Western Railway. The
railroad is so named because it is 55 miles long and travels
around the western side of Goose Lake. The railroad operates
bi-weekly service between Lakeview and Alturas.

The railroad was purchased by the county in 1986, after
Southern Pacific closed the spur to their mainline from
Alturas. The closure would have required the lumber mills and
wood products manufactures in the area to ship by truck, at
considerable expense.

The Lake County Rail Commission was established by the
county to oversee railroad operations. The commission
includes representations from the county, Lakeview and the
lumber mills.

Bus

Bus service to Lakeview is provided by the Red Ball Stage
Lines. Two buses operate daily between Lakeview and Klamath
Falls (Red Ball, pers. comm., 2 February 1988).
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11.6 PUBLIC AND AGENCY CONTACTS

Darryl Anderson
City Engineer
Lakeview, OR

Darryl Anderson
City Engineer
Lakview, OR

Kris Bender
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FOREWORD

This report has been prepared by Winthrop Associates 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 responsibility
of the following personnel:

Project Staff Project Responsibility Organization
R. H. Winthrop Cultural Resources Task Leader SRK
K. R. Winthrop Archaeologist SRK
D. J. Gray Field Director SRK
W. Tonsfeldt Historian (railroad logging) SRK
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SUMMARY

This report summarizes archaeological studies conducted
at Quartz Mountain, Lake County, Oregon, in support of the
Quartz Mountain Gold Project. The study area contains both
prehistoric (Native American) and historic sites and isolates.
Ethnologically the general region of the project lies between
the Plateau and Great Basin culture areas, and was used as a
resource area by Klamath, Modoc, and Northern Paiute Indians.
Historic wuses by Euro-American settlers include mining,
logging, and ranching, all of which have left material remains
in the project area.

Preliminary archaeological studies for the project were

conducted in summer 1986 and spring 1987. These studies were
for 1locating exploration activities and for earlier planned
test work. An intensive survey of 11.5 sections was

undertaken in August and September 1987, 1in support of the
proposed full-scale mining activities at Quartz Mountain.
This report summarizes methods and findings of this
comprehensive survey, and incorporates data collected 1in
earlier work at the site.

A total of 44 sites have been recorded: 10 historic and
34 prehistoric. A total of 50 isolates were recorded: 16
historic and 34 prehistoric. Survey personnel reidentified an
additional 13 previously recorded sites, 2 historic and 11
prehistoric. Thus a total of 107 sites and isolated finds
have been identified in the study area.

All prehistoric sites consist of lithic scatters, i.e.,
stone tools and debris without evidence of structures or
permanent habitation. No evidence was noted of burials or
cremations, nor have Native America groups identified any
sites of particular symbolic or religious significance (i.e.,
non-archaeological) in the study area. The prehistoric sites
are deemed significant through a previously existing
Programmatic Memorandum of Agreement between the U.S. Forest
Service and the Oregon State Historic Preservation Office,
governing lithic scatter sites in eastern Oregon.

Historic sites of particular importance include the
Ewauna Box Camp, a mercury retort, and the railroad system
remaining from the period of railroad logging on the Forest.
Other historic sites include can dumps, a cabin, and a mine
site.
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Mr. Goldstein holds a Master of Planning and Community
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explore financial alternatives for a large-scale downtown
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10.0 ARCHAEOLOGY AND CULTURAL RESOURCES

10.1 INTRODUCTION

This section of the baseline report identifies
prehistoric and historic archaeological sites within the
Quartz Mountain Gold Project study area, as shown in Figure
1.1-1.

10.1.1 Obijectives

The main objective of this research was to identify
archaeological sites within the study area, to provide
baseline information to guide facilities siting for the
proposed project, and to facilitate the planning of mitigation
measures needed to comply with federal and state
archaeological protection statutes. A second objective was to
solicit Native American comments regarding the project,
particularly to determine if the study area contained other
(non-archaeological) cultural resources requiring protection
or mitigation (e.g., sacred sites).

At the request of the Fremont National Forest
archaeologist, Mr. John Kaiser, and in accord with general

archaeological practices, locational data for the sites
described below have been excluded from this report (Kaiser,
pers. comm., 6 January 1988). For the same reason, maps

providing site locations have been omitted. A full report on
the archaeological survey will be filed with the U.S. Forest
Service (Fremont National Forest), and with the Oregon State
Historic Preservation Office.

10.1.2 Study Area

The Quartz Mountain project area is located in south-
central Oregon (Figure 1.1-1) on the extreme western edge of
the Basin and Range geologic province, an area characterized
by northwest trending mountains separated by interior-drained
valleys. Ethnologically, the general vicinity of the project
area served as a resource area for Klamath, Modoc, and
Northern Paiute tribes.

The 1intensive archaeological survey described below
covered approximately 7000 acres and encompass the following
locations:

1. Sections 25, 26, 27, 35, 36, and the northeast half

of 34, Township 37 South, Range 16 East, Mount
Diablo Base and Meridian;
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preparing the recreation resource analysis for a gold mine in
South Dakota. Her experience at other firms has included
participation in several major environmental planning projects
(URS Company, (1979-85), including a study of the ability of
municipalities to finance wastewater construction projects.

Ms. Taylor holds a Master of Planning and Community
Development from the University of Colorado at Denver (1987),
as well as a Master of English from the University of Denver
(1973). Her planning thesis was "Denver's Parks Planning
Process," which analyzed past and present parks planning in
Denver and proposed a model requiring that opportunities for
public input to future parks planning decisions be keyed to
certain threshholds of project cost, size, environmental
impact, and potential for controversy.
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10.2 REGULATORY REQUIREMENTS

10.2.1 Federal Requirements

Federal statutes and regqulations impose requirements
regarding the inventory and protection of archaeological sites
for the Quartz Mountain Gold Project in at least three ways.
(1) Under the reguirements of the National Environmental
Policy Act (NEPA), a broad range of data must be collected and
analyzed to assess the environmental consequences of any
proposed project, enhancing the ability of public agencies to
"protect, restore, and enhance the environment" (40 CFR
1500.1). This assessment must include consideration of all
cultural resources to be affected by the project, evaluating
their potential historic, scientific, and social significance
(Scovill et al. 1977). (2) Under the requirements of the
National Historic Preservation Act (NHPA), all cultural
resources within the project area must be evaluated in terms
of their potential eligibility for the Natiocnal Register of
Historic Places. Potentially eligible sites must be analyzed
and recorded. These data, together with assessments of
potential impacts to such sites and proposals for mitigation
of these impacts must be reviewed by the State Historic

Preservation Office (SHPO) and the Advisory Council on
Historic Preservation (ACHP) -~ a review known informally as
the Section 106 process (36 CFR 800.1; ACHP 1986). Note that

the criteria for archaeological significance used in Section
106 review (36 CFR 60.4) are also applicable for evaluation
under NEPA. (3) Sites of significance to Native American
peoples receive certain distinct procedural protections (Sec.
10.2.3).

10.2.2 State Requirements

The protection of archaeological sites on private lands
within the project area is governed by Oregon statutes and
land use policies, and by the Lake County Comprehensive Plan.
Under the Oregon Land Use Act (1973), state land use planning

is decentralized. Statewide land use goals and guidelines
adopted by Oregon's Land Conservation and Development
Commission (LCDC) are implemented by each county and

municipality through the development of a comprehensive plan.

The preservation of archaeological sites falls within the
concern of LCDC Goal 5, governing the conservation and
protection of open space, scenic and historic areas, and
natural resources. Goal 5 discusses twelve categories of
sites, of which two are relevant: historic areas, "land with
sites, structures and objects that have local, statewide or
national historical significance," and cultural areas,
"characterized by evidence of an ethnic, religious or social
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10.3 LITERATURE REVIEW

10.3.1 Ethnographic Background

The Quartz Mountain vicinity appears to have served as a
resource area for three Native American peoples: the Klamath,
Modoc, and Northern Paiute. Klamath territory lay to the west
of the project; Modoc territory to the southwest; and Northern
Paiute territory to the east. In addition, historic use of the
project area, beginning in the mid-nineteenth century, has
also been significant.

10.3.1.1 The Klamath/Modoc

The Klamath subsistence pattern was characterized by a
strong reliance on aquatic resources for foods and raw
materials, found along the marshes, rivers, and lakes within
their territory. In addition to fishing, deer, elk, and other
animals were hunted, and a wide range of seeds, roots, and
berries were gathered (Spier 1930). While ethnologically
grouped as a Plateau culture, the Klamaths were strongly
influenced both by the California culture area to the south,
and by the Great Basin to the east (Spier 1930). The Modoc, a
people closely related to the Klamath both linguistically and
culturally, differed in their subsistence orientation in
matters of emphasis. Occupying a dryer, more open country to
the south of the Klamath people, the Modoc placed greater
reliance on hunting and seed gathering than on aquatic 1life
(Stern 1966).

The Klamath possessed a complex material culture, a
ranked society, strong religious beliefs centered around
shamanism, and extensive relations with neighboring tribes
involving trade, intermarriage, and warfare. On the basis of
linguistic and archaeological evidence, the Klamaths appear to
have a long history in this area; cultural patterns documented
at the time of Euro-American contact may date from at least
the last 5,000 years (Aikens and Minor 1978, Cressman 1956).
These cultural patterns are documented in the ethnographic
literature by a number of anthropologists (Gatschet 1890,
Spier 1930, Stern 1966), and are summarized in a number of
recent works (Minor et al. 1979, Silvermoon and Kaiser 1985).

The yearly cycle alternated between winter villages near
ice-free streams or springs, and movement through the spring
and summer through a series of hunting and fishing sites. In
the spring, groups dispersed to fishing stations, moving in
the summer to prairies to gather roots and berries, and to the
mountains and desert to hunt. With the ripening of pond 1lily
seeds 1in the marshes in August and September, the Klamath
congregated once more in villages. While summer camps were
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banks, lake edges, and moist areas for the sparsely scattered
plants which formed the bulk of their diet. This semi-nomadic
existence required a minimum of material possessions. Tools
were often manufactured at the place of usage, with favorite
or bulky tools stored at the winter habitation site. Shelters
were ephemeral, consisting of brush windbreaks in the summer,
and a structure of willows covered with matting of tule or
grass in the winter (Kelly 1932, Wheat 1967).

As is characteristic of hunting-gathering groups existing
within sparse environments, the social organization of the
aboriginal Northern Paiute was relatively informal. Political
leadership in any formal sense appears to have been a
product of the post-contact period (Whiting 1950, Steward and
Wheeler-Voegelin 1954). Families were integrated within a
series of 1localized bands, of which Omer Stewart (1939)
identified twenty-one, the largest significant unit of social
organization for the northern Paiute. Bands were named for
distinctive flora or fauna of a given territory, rather than
for staple food items. The Quartz Mountain project area falls
within the aboriginal territory of the Yahuskin ("Crawfish-

eaters") band, a group centered around Silver Lake (Stewart
1939). The Yahuskins were involved at the Klamath Treaty
Council of 1864, and became members of the Klamath

Reservation, along with the Modocs and Klamaths (Steward and
Wheeler-Voegelin 1954).

10.3.2 Previous Archaeological Research

Archaeological studies have been conducted both east of
Quartz Mountain, on the western edge of the northern Great
Basin, and (to a lesser extent) west, in the Klamath Basin.
This research will be reviewed briefly.

10.3.2.1 Northern Great Basin

There have Dbeen a number of excavatilons, surveys and
overviews (e.g., Minor et al. 1979) for the northern Great
Basin which serve to delineate the major outlines of the
prehistory and history of the region. Prehistoric hunters and
gatherers entered the region towards the end of the
Pleistocene. These early cultures conform to the North
American Paleo-Indian tradition, which is characterized by
large, fluted projectile points and an emphasis on hunting

Pleistocene megafauna (Fagan 1983, Minor et al. 1979). After
about 10,000 B.P. [B.P. = before the present, calculated by
convention from A.D. 1950.], the extinction of Pleistocene

megafauna and the development of Holocene environments gave
rise to the Archaic adaptation pattern in North America,
marked by hunting and gathering economies utilizing a broad
range of foods, including a greater reliance on vegetable
resources (Snow 1976). Medium-sized points, used on atlatl
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Research in Surprise Valley (O'Connell 1975), some sixty
miles southeast of Quartz Mountain, suggests similar patterns.
There major settlements, including subterranean earth lodges,
occurring between 6500 and 4500 B.P., are replaced by more
ephemeral wickiups and windscreens in the succeeding period.
Again, a more sedentary settlement pattern appears to be
replaced by a less sedentary one, correlating with significant
shifts in climate and food sources (Aikens 1982).

In the last several Jdecades, archaeological research on
the northern Great Basin has shifted from a concern with
establishing reliable chronologies to a more complex
investigation of the interrelation of culture, climate, and
biota. At one time Steward's (1938) ethnographic model of a
highly nomadic Desert Culture, involving "a broad-based plant
foraging, supplemented by hunting, and occasionally fishing"
(Fowler 1982), seemed the appropriate guide for archaeological
reconstructions in the Great Basin. Better data on post-
Pleistocene paleoclimates, more detailed studies of the flora
and fauna of particular microenvironments, further
ethnographic research on subsistence strategies among Basin
peoples (e.qg., Paiute ethnobotany), and archaeological
investigations of the type mentioned above, have combined to
create a more complex picture of the prehistory of the
northern Great Basin.

10.3.2.2 Klamath Basin

Much of our information regarding the prehistory of the
Klamath Basin comes from the cultural resource surveys
conducted on public lands (e.g., Gray 1984). A study of site
distribution within the Winema National Forest (west of the
project area) documents the strong association of aboriginal
sites with lacustrine and riverine environments (Philipek

1983). Archaeological research in the area has been
summarized by Minor et al. (1979), and by Silvermczn and
Kaiser (1985). The Nightfire Island site near Lower Klamath

Lake in northeastern California, some 60 miles (97 km)
southwest of Quartz Mountain, has provided considerable data
for the prehistory of the marsh- and lake-oriented cultures of
this region. The earliest strata date to approximately 7000
B.P. (Sampson 1985).

The only major archaeological site publication for the
northern Klamath Basin 1s an excavation at the Kawumkan
Springs midden in the 1950s (Cressman 1956). The Kawumkan
Springs site is located along the Sprague River, about eight
miles east of the town of Chilcguin, or some 60 miles (97 km)
northwest of Quartz Mountain. This site consisted of a large
nidden, some 160 by 250 feet in area, with associated
housepits and features. Cressman's excavation revealed a long
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10.3.3 Historic Background

The Quartz Mountain project area lies within that portion
of the American west which was settled in the late nineteenth
century. Like other areas 1in southern Oregon, those
activities of economic and social significance which have
guided the historic use of this area include ranching,
logging, mining, and recreation. Located as it is in a
natural pass through the mountains between the Klamath Basin
and the Goose Lake Basin, the Quartz Mountain area has served
as a travel route since the 1870s. There are several types of
historic sites which occur in the vicinity, and within the
project area.

10.3.3.1 Central Military Wagon Road

The Central Oregon Military Road, a route of importance
to the state's history (Minor et al. 1979), ran through Quartz
Valley approximately following the route of Highway 140. The
road was completed in 1872. A portion of it remains south of
the project area along Drews Creek. Rock alignments, where
rocks were cleared from the path of the road, and blazed trees
mark the route. Trees were blazed with three parallel,
horizontal 1lines, about four inches apart but are, by now,
healed over (Prouty 1985a).

10.3.3.2 Railrocad Logging: the Ewauna Systen

The development of railroad logging after the turn of the
century, and particularly between the two World Wars, provided
an important stimulus to the regional economy. Recent studies
of railroad logging in the Klamath Basin and adjacent areas
have begun to outline the economic and social processes
involved in this form of industrial exploitation of the rural

American West (Tonsfeldt 1987a, 1987b, 1987c). These studies
combine research 1into traditional historical sources with
interviews and archaeological data. This work provides a

background for defining research issues applicable to railroad
logging remains within the project area, as well as providing
a model for proceeding with this research.

The Quartz Mountain area was integrated into the Klamath
Basin railroad logging complex through the activities of the
Ewauna Box Company. The Ewauna Box Company was a large box-
making enterprise in Klamath Falls. Drawn by the rich timber
resources of the Quartz Mountain area, the company built a
railroad line out to the area in 1929, extending the 1line
already completed between Klamath Falls and Bly. The mainline
was built to technical specifications which exceeded those in
standard practice for railroad logging lines, presumably in
the hopes of selling the mainline to 0.C. and E. (a railroad
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10.4 RESEARCH METHODS

10.4.1 Introduction

In broad terms, there are four stages involved in the
archaeological treatment of sites: (1) establishing what is
already known regarding the archaeological and historical
record of the area in question (pre-field research); (2)
performing a field survey to identify previously unrecorded
sites in the project area; (3) evaluating all identified sites
in terms of National Register criteria of significance [36 CFR
60], which would normally include subsurface testing of sites
considered potentially significant; and (4) assessing impacts
and carrying out mitigation measures, including -- where no
better alternative 1is possible -- mitigation through data
recovery excavation. To date, pre-field research has been
undertaken, and the comprehensive field survey has been
performed. Results of the survey are detailed in Sections
10.5 and 10.6.

10.4.2 Previous Studies in Proiject Area

Based on what 1is known of the regional archaeological
record (Section 10.3), previous archaeological studies on the
Fremont Forest (Silvermoon and Kaiser 1985), and previous
studies at Quartz Mountain (Winthrop Associates 1986, 1987a,
1987b, 1987c, Connolly 1987, and Prouty 1985b), one can form
an estimate of the types of prehistoric and historic sites
likely to be encountered in the project area can be formed.
All prehistoric sites discovered at Quartz Mountain to date
have been lithic scatters, although a number of other types of
sites are known on the Fremont Forest, including quarries,
pictographs, rock rings, cairns, and walls. The project area
also contains numerous remains relating to the history of the
area. The Ewauna Box Camp and associated railroad logging
features occur within the area, as do the remains of a mercury
retort. Recorded historic sites at Quartz Mountain include can
and bottle dumps, and debris frocm a settlement. Elsewhere on
the Forest homesteads, campgrounds, and remnants of mining,
logging, and grazing activities have been identified.

Most surveys previously undertaken in the project area
have been conducted 1in support of Forest Service 1logging
operations, which involve a lesser intensity of impact than
would occur with mining operations. Forest Service personnel
have performed some surveys in support of mineral exploration
in the project area (in 1984, 1985) and have also monitored
test drilling operations at some sites. In addition, the
Department of Transportation has conducted surveys of the
right of way along Highway 140 in support of a road widening
project (Connolly 1985; Pettigrew 1986). However, this
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12.0 RECREATION

12.1 INTRODUCTION

This section of the baseline report describes the
existing recreation opportunities on the Quartz Mountain Gold
Project study area as shown in Figure 1.1-1, and the area of
potential indirect recreation impact as shown in Figure 12.1-
1.

12.1.1 Obijectives

The objectives of the recreation studies were to gather
sufficient data to identify existing recreation resources in
the project study area and, at a general level, in the area of
potential indirect recreation impact. The studies were
designed to provide information on developed recreation sites,
such as campgrounds and picnic areas; major recreation trails;
scenic roads and highways; outstanding natural and manmade
features with recreation potential; designated and proposed
National Natural Landmarks; designated and proposed Wild and
Scenic Rivers; designated and proposed Wilderness Areas; high
quality fishing waters; existing and planned recreation use,
including hunting and fishing; and areas with potential for
various types of dispersed recreation activities, according to
the Recreation Opportunity Spectrum (ROS) classification
system.

12.1.2 Study Area

12.1.2.1 Project Study Area

The Quartz Mountain Gold Project Study area (Figure 1.1-
1) is located in Lake County, Oregon near the summit of Quartz
Mountain Pass approximately 30 miles west-northwest of
Lakeview, Oregon, in the Fremont National Forest. Almost all
of the study area is in the Bly Ranger District. Elevations
within the project area range from 5,400 ft to 6,600 ft. The
topography is dominated by round to oval-shaped buttes of
moderate relief.

The project area is serviced by Oregon State Highway 140.
The nearest communities are Lakeview, Bly, and Klamath Falls,
Oregon, all of which also lie along this route. U.S. Forest
Service (USFS) road 3660 passes through the project study area
between Quartz Butte and Quartz Mountain, joining Highway 140
at Quartz Mountain Pass.

i
4
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transect spacing was intensified in both "high" and "medium"
categories, to increase the sample included in the survey.

Accordingly, the Quartz Mountain project area was
surveyed in two intensities, defined as follows. (1) Hig
Intensity. Transects 10 - 20 meters apart, principally for

areas of moderate slope and lower elevation, particularly near
stream courses, with initial transect spacing at 15 meters.

(2) Medium Intensity. Transects 20 - 50 meters apart, for
other areas, 1i.e., steeper terrain and higher elevations.
Transect spacing followed the above guidelines where
conditions permitted. These procedures were approved by the
Fremont Forest Archaeologist and the Oregon State
Archaeologist (Appendix 10.A).

10.4.4 Field Procedures and Conditions

The project area included approximately 7,000 acres.
Survey personnel were in the field between 24 August 1987 and

29 September 1987. Crew size ranged from two to six people;
for much of the time two, three-person crews worked
separately.

To facilitate the survey, the total acreage was divided
into eleven management units. Summaries of the survey in each
unit were prepared to provide information on terrain,
vegetation, water, survey conditions (visibility, disturbances
to the ground), and cultural material not formally recorded as
a site or isolate (e.g., mining trenches). In addition to unit
summaries, the survey personnel Kkept records of individual
transects. Individual transects were numbered within each
management unit; each crew member completed a brief transect
form at the end of every transect. These forms included a
space for terrain, survey conditions, vegetation, water,
sites/isolates recorded, and materials noted but not recorded.
Both the transect forms and the unit summaries document the
procedures followed and provide detailed information on the
survey.

Transect spacing followed the guidelines described above.
In order to insure systematic coverage the last transect of
every group was flagged, providing an accurate return point.
Also, one person on each crew acted as lead, following a
direct compass bearing; the rest of the crew were more free to
meander on their transects, maximizing ground visibility.

Field conditions necessitated some modification of the
proposed coverage. The meadow areas 1in Quartz Valley and
Angel Creek drainage were covered by thick grasses, and are
seasonally marshy; they do not represent high sensitivity
areas, although the slopes just above the meadows do. Many of
the flat spots, such as the top of Quartz Mountain, which were
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10.5 SURVEY FINDINGS: PREHISTORIC

10.5.1 Introduction

All of the prehistoric sites are lithic scatters, and are
considered significant under the previously existing
Programmatic Memorandum of Agreement (PMOA) on lithic scatters
between SHPO and the USFS. Further work at any of these
sites, therefore, is not needed to evaluate significance, but
to ascertain the specific potential of any site by refining
the characterization of that site. Management of the sites
should take into account the projected impact, those sites
immediately endangered receiving the first attention.
Evaluation of the sites should take into account the recent
excavation by the Department of Transportation (DOT) of three
lithic scatters in the project area, and the fact that a
number of the sites are quite small and probably only of a
surface nature. We suggest that any future testing and
mitigation of the 1lithic scatters consider the information
potential of the entire range of sites, considered as an
ensemble, rather than evaluating each site in isolation from
the others,

Unless otherwise noted, tools and debitage were of

obsidian. "Primary" refers to debitage with cortex on one
side; '"secondary" refers to interior flakes larger than 0.5-1
cm diameter; "tertiary" refers to small pressure flakes. Few

tertiary flakes were noted at any site, probably because they
are not readily visible on the ground surface.

10.5.2 Prehistoric Sites Recorded

Thirty-four prehistoric sites were recorded; all are
lithic scatters. The sites ranged in size from small,
localized deposits of less than 25 flakes, to large, diffuse
scatters with areas of artifact concentrations and tools,
covering many acres (Table 10-5-1). Thirteen previously
recorded prehistoric sites are in the project area; eleven of
these were relocated, and when necessary the site forms were
updated (Table 10.5-2).

10.5.3 Isolates

Thirty-four isolated finds were recorded; these consisted
of isolated tools or small concentrations of 1lithic debris
totalling ten or fewer artifacts (PMOA Criteria). These
isolates are 1listed in Table 10.5-3. Tools were collected
from these isolates. While analysis of the isolates will be
included in subsequent reports, further field work is not
necessary.
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12.1.2.2 Area of Concern for Potential Indirect Recreation
Impact

The area of concern for potential indirect recreation
impacts extends north from the project study area to Silver
Lake, east to the Hart Mountain National Antelope Refuge,
south to Alturas, California, and west to Klamath Falls. This
would include Summer Lake, Goose Lake, and Clear Lake.
However, most of the work force is expected to recreate on the
Fremont National Forest itself (Woodward, pers. comm., 10
February 1988).
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TABLE 10.5-1

PREHISTORIC SITES (NEWLY RECORDED) CONTINUED.

SRKS-P-14: Lithic scatter about 80 x 30 m; maximum density of
12 flakes/sq m; mainly secondary flakes, one projectile
point tip collected.

SRKS-P-15: Lithic scatter with 60 m diameter; mainly secondary
flakes with maximum density of 4-5 flakes/m sq.

SRKS-P-16: Lithic scatter, about 60 m diameter, mainly
secondary flakes, two bifaces collected.

SRKS-P-17: Lithic scatter, about 60 x 30 m; mainly secondary
flakes, maximum density 5 flakes/sqg m.

SRKS-P-18: Large, heavily disturbed site at south end of
Quartz Valley; two bifaces collected.

SRKS-P-19: Lithic scatter, about 25 x 35 m; mainly secondary
flakes; two utilized flakes noted.

SRKS-P-20: Large, diffuse 1lithic scatter covering terrace
above Drews Creek, about 600 x 75 m. No tools collected:;
two areas of flake concentration noted. Historic com-
ponent to site, consisting of railroad grade, logging
cable, cans and debris.

SRKS-P-21: Very small 1lithic scatter, about 25 flakes, one
uniface.

SRKS-P-22: Very small 1lithic scatter, about 25 flakes, one
projectile point and one CCS uniface collected.

SRKS-P-23: Very small lithic scatter, about 20 flakes.
SRKS-P-24: Very small lithic scatter, about 30 flakes.
SRKS-P-25: Very small lithic scatter, about 20 flakes.
SRKS-P-26: Very small lithic scatter, about 20 flakes.
SRKS~-P-27: Very small lithic scatter, abouit 25 flakes.
SRKS-P-28: Very small 1lithic scatter; about 40 flakes, one

projectile point; heavily disturbed by roads through
site.
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TABLE 10.5-2

PREHISTORIC SITES (PREVIOUSLY RECORDED)

35-LK-2151: Lithic scatter. Excavation by DOT in progress
during survey.

35-LK-2152: Lithic scatter. Excavatien by DOT in progress
during survey.

35-1K-2153: Large 1lithic scatter. Excavation by DOT in
progress during survey. Lithics noted during survey
extending N and W of excavation. The site appears to be
part of a complex which extends across the highway to the
area now destroyed by a quarry, road, and railroad
grades; this area is recorded here as SRKS-P-18.

35-LK-1969: Small 1lithic scatter, not relocated during the
survey; possibly falls within our site SRKS-P-7.

35-LK-1971: Lithic scatter relocated during survey; site form
amended and map redrawn. Light lithic scatter, 100 x 50
meters, maximum density 4-5 flakes/sqg m.

35-LK-1972: Site not relocated during the survey.

35-LK-1970: Site investigated last year; no new data added to
the site form. However, it was noted during the survey
that using the criteria employed during this survey, site
boundaries would have extended beyond those originally
designated.

35-LK-1973: Relocated during survey; site form amended and
site remapped. Lithic scatter with mainly secondary
flakes and maximum flake density of 12 flakes/sq m.

35-LK-1974: Relocated and reflagged; no changes to site form.
Small lithic scatter, with average density of 1 flake/2
sq m.

35-LK-1975: Large, dispersed 1lithic scatter with historic
component. Further survey 1in this area extended the
boundaries beyond those of the original survey. Site
report amended, site remapped.

02-01-QU-PH-1: Site relocated; larcely destroyed by current
mining activities.

SRK-HL-1: Extensive, light lithic scatter tested spring 1987.
SRK-HL-4: Small lithic scatter tested spring 1987.

SRK-HL-5: Small lithic scatter, now in SRKS-P-7.
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and Quartz Butte. The loop south of the highway starts at the
edge of the study area, but is almost entirely out of the
area. The Quartz Mountain loop is mostly in the study area,
and the Quartz Butte loop is completely in the study area.
Together, the Quartz Mountain and Quartz Butte loops provide
15 miles of cross-country ski trail. All of these trails have
been developed within the 1last two years (Woodward, pers.
comm., 2 February 1988).

Except for the trail around Quartz Butte, all snowmobile
and cross-country ski trails in the vicinity are marked. The
Oregon Department of Highways is planning to construct a "snow
park" and winter sports interpretive site at Quartz Pass on
road 3715, where it intersects Highway 140 (Woodward, pers.

comm., 10 February 19%88). Construction is planned for summer
1988, in conjunction with road widening (Woodward, pers.
comm., 2 March 1988). The State of Oregon requires a winter

sports parking permit for use of snow parks, which funds
plowing and maintaining these areas (Oregon, 1983).

Since the Quartz Butte cross-country trail is not marked
and not advertised, it probably receives little use (Woodward,
pers. comm., 2 March 1988).

No designated scenic waterways occur in the study area.

12.2.1.3 Scenic Roads and Highwavys

No specially designated scenic roads or highways pass
through the area. Highway 140 and road 3660 both pass through
the study area, however. Highway 140 connects Klamath Falls
with recreation resources to the east, and road 3660 provides
some of the access to the Gearhart Mountain Wilderness Area.
In the Draft Environmental Impact Statement for the Fremont
National Forest Proposed Land and Resource Management Plan,
the Highway 140 viewshed is described as natural appearing,
while the road 3660 viewshed is described as slightly altered
or altered (USFS 1987a).

12.2.1.4 oOutstanding Natural and Manmade Features

The study area has no outstanding natural features, and
no manmade features that would enhance 1its recreation
potential.

12.2.1.5 National Natural Landmarks

There are no designated or proposed National Natural Landmarks
in the project study area (Atkins, pers. comm., 7 March 1988).
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TABLE 10.5-3 Continued

#44:

#45

#47:
#48:
#49:
#50:
#53:
#54:
#55:
#62:
#64:

#65:

Projectile point
Several flakes
Projectile point
Projectile point
Several flakes and biface fragment
Several flakes
Projectile point
Point tip

Point midsection
Point tip
Projectile point

Several flakes, biface fragment
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12.2.2.2 Snowmobiling

Some snowmobiling occurs on road 3660, and the area south
of Highway 140 1is wused heavily. Snowmobiles are not
restricted to roads and trails. As stated above, total winter
recreation use in the area is approximately 500 RVDs per year
(Woodward, pers. comm., 2 March 1988).

12.2.2.3 Camping

Flat areas for tent sites, meadows with scattered
ponderosa pine, accessibility via jeep roads, and screening
from highway traffic combine to make the Quartz Butte area
popular for car-side camping, especially during hunting
season. The area hosts an estimated 40 to 50 camps during the
two weeks of deer season, in October (Woodward, pers. comm.,
10 March 1988).

12.2.2.4 Hunting

Hunting is the principal recreational use in the Quartz
Mountain area, and most hunting is for big game. Deer and elk
are hunted in the rifle and archery season (Conn, pers. comm.,
10 March 1988). The area provides good winter range for mule
deer, and while some of the deer present in summer and fall
migrate to California, others remain (Anderson, pers. comm., 9
March 1988). The Lake County Atlas, a supplement to the Lake
County Comprehensive Plan, was amended in 1982 to include a
Wildlife Habitat map. That map does not show any wildlife
habitat in the Quartz Mountain area (Cannon 1983).

Although the study area is used by many deer hunters for
car camping, hunters tend to use the area as a base, fanning
out into nearby areas, and deer hunting itself is no more
popular in the study area than elsewhere in the 821 square
mile Interstate Hunt Unit (Conn, pers. comm., 10 March 1988).
An estimated 40 to 50 camps use the area in the course of the
two weeks of deer hunting in October (Woodward, pers. comm.,
10 March 1988).

The area also supports some incidental blue grouse
hunting, and occasional recreational fur trapping of bobcat

and coyote (Conn, pers. comm., 10 March 1988). Blue grouse
are hunted on the headwaters of Drews Creek, just above the
study area (Anderson, pers. comm., 9 March 1988). Lake County

has had a closed season on beaver trapping for several years
(Conn, pers. comm., 10 March 1988).

12.2.2.5 Fishing

Upper Drews Creek crosses the southeast corner of the
study area, and Quartz Creek parallels Highway 140 along the
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10.6 SURVEY FINDINGS: HISTORIC

10.6.1 Introduction

Ten historic sites were recorded in the project area
(Table 10.6-1). Nine historic sites were newly recorded, and
the site form of one previously recorded site was amended.
These sites include Ewauna Camp and the mercury retort, which
need additional consideration regarding their significance.
Railroad grades occur throughout the project area, and these
grades will also need further consideration. Sixteen isolates
were recorded, including several small or recent dumps (Table
10.6-2). Two previously recorded can dumps are also in the
project area. Finally, various cultural remains from the
historic and modern period were noted but not formally
recorded. These finds are discussed in detail below.

10.6.2 Ewauna Canmp

Ewauna Box Company was a large box making enterprise
located in Klamath Falls. In 1929, the Ewauna Company ran a
railroad line out to Quartz Mountain to harvest the timber.
The company established a seasonal (except for possibly one
year when the operations continued through the winter) family
camp at Ewauna Camp. The camp remained in operation until
1936. Houses were small temporary structures brought in by
rail, and there was a school. At the end of the 1936 season,
Ewauna abandoned its operations at Quartz Valley and moved its
camp. The Forest Service used the area for fire camps in the
1970s, and today many campers use the area for recreational
purposes.

The archaeoclogical management of Ewauna Camp involves
three considerations: (1) What is there? What is the extent
and integrity of the archaeological remains? (2) What are they
worth? (3) Wwhat should be done with them? The first
consideration is satisfied by the completed pedestrian survey,
the results of which are described below.

10.6.2.1 Description

Numerous features were located during the survey within a
60 acre area which is desigrated here as the site. (1) The
southwest part of the site contains a complex of features and
railrocad grades which 1includes a "roundhouse" engine repair
area (F-12) and ancther feature with direct access to the main
grade (F-6). (2) The features in the north part of the site
consist almost entirely of can dumps in and along the main
grade; Dick Bennett suggests that portions of the grade were
abandoned during the time the camp was used, hence the dumps
in the grades (Bennett, pers. comm., 14 August 1987). (3) The
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12.2.2.7 Off-Road Vehicle (ORV) Use

ORV use 1is permitted in the study area. The Fremont
National Forest Off-Road Vehicle Use and Policv established in
1976 permits ORV use on more than 95 percent of the forest.
In Fremont National Forest generally, high road density (3.68
road miles per square mile of land area) and gentle topography
create very favorable conditions for ORV use. Current use in
the forest as a whole amounts to less than one percent of
total recreation use. The only areas of the forest where ORV
use is prohibited are the Gearhart Mountain Wilderness and the
Goodlow Mountain Research Natural Area. In the Fort Rock-
Cabin Lake area, vehicles are not permitted from November to
March, 1in order to reduce harassment of deer in their Kkey
winter range areas (USFS 1987a).

12.2.2.8 Hiking and Backpacking

Backpacking opportunity in the study area is limited due
to the presence of a highway, a paved road, and several Jjeep
trails, since the potential for encountering vehicles tends to
make foot travel less attractive.

Quartz Mountain, at 6,047 feet, is less than 650 ft in
elevation and less than a mile from the intersection of
Highway 140 and road 3660, giving it some potential for an
easy family hike, although there is nothing to recommend it
over other nearby areas.

12.2.2.9 Horseback Riding

There is virtually no horseback riding in the study area
(Woodward, pers. comm., 10 March 1988). In this area, horses
generally are not used in hunting (Conn, pers. comm., 10 March
1988).

12.2.2.10 Woodcutting

The Fremont National Forest Recreation Specialist doubts
that the study area is used for woodcutting, since the trees
are mostly ponderosa pine and white fir, which are not
preferred for firewood (Woodward, pers. comm., 10 March 1988).
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TABLE 10.6-2

HISTORIC ISOLATES

#4:
#6:
$#7:

#11:

#15:

#16:

#18:

#26:
#29:
#32:
#33:

#34:

#52:

#59:

#61:

Scattered cans and aspen dendroglyphs
Metal frame
Handmade wooden tcboggan

Can scatter/ 1lithic scatter; 6 cans, glass fragments,
prospect trench nearby.

Can dump, single loci; 40-50 cans in prospect trench,
some glass fragments, wooden box top.

Small dump, approximately 20-30 <cans, glass jar
fragments, alarm clock base, electrical wiring, "Zenith
2" carburetor, coffee-table tray frame (post 1950s?).

Can dump, about 50 cans, glass fragments.

Can dump, about 20 cans, some glass fragments, one auto
turn signal housing.

Stove parts

Farm machinery parts

Can dump, about 30-40 cans
Can dump, about 30 cans

Quartz Mountain Lookout--little of the lookout remains;
there are scattered pieces of wood, metal scraps, stove
parts, pipe, and trash on top of Quartz Butte.

Hunter's camp, probably post 1950; about 50-100 cans,
bottle fragments, two 55-gallon barrels cut for stoves,
hanging rack in trees, bedsprings, deer antlers in tree.

Industrial dump, post 1950; auto/truck seat springs,
seven metal tire rings, Goodyear tires, 55-gallon barrel
stove and stove pipe, culvert pipe, car parts, paint
cans, pocket tobacco tins, glass and metal fragments,
gallon oil cans, bucket.

Dump; about 100 cans, glass and plate fragments, wooden
box with open top covered in wire mesh; near railroad

grade.
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available regarding what percent of total use they represent
(USFS 1987a). About 50 percent of deer hunters visiting the
Forest come from outside the Forest influence zone (i.e., Lake
County and eastern Klamath County) (USFS 1987a).

12.3.1.1.1 Fremont National Forest: Developed Sites

About 24 percent of total recreation use in the Forest
occurs on developed sites (campgrounds, picnic areas, ski
areas). The Forest has 22 developed recreation sites on a
total of about 250 acres. Nearly all of the sites are family
campgrounds. The sites have a combined reasonable capacity of
2,285 persons at one time (PAOT). All sites are in the
Roaded-Natural ROS setting. Cottonwood Camp 1is a group
campsite with a 75 PAOT capacity. Warner Canyon is a
privately owned ski area on 94.3 acres, with a capacity of
1,020 skiers per day. Long-range plans call for adding 2
lifts to increase capacity to 1,785 skiers per day.

Demand for developed recreation at Fremont National
Forest 1is expected to increase an average of 2 percent
annually over the next 50 years. Calculated on a daily basis,
the current RVD capacity for all developed sites is 1,165 RVDs
per day. The Forest has the potential to increase this figure
to 2,898 RVDs per day, or 326,133 RVDs per 1l62-day average
season of use (USFS 1987a). These calculations assumed a
reasonable capacity of 3.4 RVDs per acre, and included
recreation development projects in the Bly Ranger District at
Quartz Mountain, as a first priority for development, and
Ewauna, as a third priority (USFS 1987a).

12.3.1.1.2 Fremont National Forest: Dispersed Recreation

Present dispersed recreation use of the Forest averages
154,400 RVDs annually.

At present, modified recreation settings (including
scenic travel corridors) receive about 70 percent of the
recreational use on the Forest. The following table, based on
an average of 200,000 RVDs annually, compares current capacity
with current demand for each ROS class:

ROS Class Capacity (RVDs) Demand (RVDs)
Wilderness 3,400 3,200
Roaded Natural 698,061 143,200
Roaded Modified 1,150,061 44,400
Semiprimitive Motorized 3,306 2,000
Semiprimitive Nonmotorized 10,817 7,200

While present capacity exceeds demand in all categories,
the Fremont National Forest Management Plan DEIS projects
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10.6.4 Other Historic Sites

These sites are unlikely to need further work
immediately, either because it is possible to evaluate them on
the basis of information collected during the survey and
literature search, or because they are unlikely to be affected
by the mining project in the near future.

10.6.5 Previously Recorded Dumps

Two can dumps were previously recorded, identified as
SRK-HL-2 and SRK-HL-3.

10.6.6 Isolated Finds

This category of finds constitutes a class of items which
are of marginal value archaeologically, due to their isolated
nature. For some of these items, recording in the field
constitutes adequate mitigation. For others, analysis in the
field or collection is necessary to preserve their limited
information potential. For the following isolates, we suggest
that recording is sufficient mitigation for all the isolates
except the dumps. The dumps are all small (less than 100 cans)

.and/or fairly recent (and hence not historic). However, there

are eleven such isolates, and together they represent a group
which may have potential to yield information regarding
historic use of the project area. We suggest that at least a
sample of the dumps be investigated further, by detailed
recording of the contents and collection of a representative
sample of the artifacts. Evaluation of these resources, based
on background research, will lead to specific recommendations
regarding the treatment of the dumps (i. e. which ones to
sample, which recording system to use).

10.6.7 Railrcad Grades

Railroad grades from the era of railroad logging, and
presumably related to the Ewauna system, occur throughout the
project area. These grades were noted when crossed during the
survey. Two wooden culverts were noted along the grade by
Drews Creek. The Ewauna system was reportedly exceptional
since the railroad grades were built to a higher engineering
standard than usual for logging grades. Further evaluation and
mitigation of the grades could inveclve vrasearch into the
Ewauna logging system as well as additional fieldwork to
further document the grades, associated features, and the
engineering specifications employed.

10.6.8 Noted/Not Recorded Remains

Sskid trails, numerous mining <trenches, mining claim
markers, several corrals, an old road to Quartz Butte, and
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trout streams, and 4,000 acres of lakes and reservoirs (Lake
County Chamber of Commerce, [n.d.]c).

12.3.1.4 Hart Mountain National Antelope Refuge

Located northeast of Lakeview, Hart Mountain National
Antelope Refuge is a 240,000 acre wildlife preserve

administered by the U.S. Fish & Wildlife Service. Hart
Mountain is a rugged volcanic ridge, with elevations ranging
from 4,500 ft to 8,065 ft. The Refuge provides varied

habitats, and over 330 species of wildlife have been recorded
in the area (Lake County Chamber of Commerce, [n.d.]lb; U.S.
Fish & Wildlife, 1986).

Remoteness and rough access roads limit visitation. The
area is open to hiking, backpacking, fishing, rockhounding,
and restricted hunting (antelope season and special bow and
blackpowder seasons only) (Collison 1987a).

12.3.2 Sites and Facilities

Sites and facilities discussed in this section include
both specific naturally occurring features which lend
themselves to recreational use and constructed features which
facilitate recreational use.

12.3.2.1 Developed Recreation Sites

The supply of developed recreation facilities in Klamath
and Lake counties was tabulated in the State of Oregon's 1983
Outdoor Recreation Plan (Oregon 1983). Present need was
estimated, and future need projected for 1990. As shown in
Table 12.3-1, existing need exceeds supply in Klamath County
for ball fields, tennis courts, all purpose courts, and all
types of parks, while in Lake County, existing need exceeds
supply for campsites, trails, ball fields, tennis courts, all
purpose courts, and all types of parks (Oregon 1983). The
Quartz Mountain Socioceconomic Baseline Report contains an
inventory of community-based recreation facilities in Lake
County.

12.3.2.1.1 Campgrounds and Picnic Areas

Table 12.3-2 1lists campgrounds and picnic areas other
than Fremont National Forest facilities identified in the area
of influence. Where available, visitor estimates are
provided.
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occasional debris (metal parts, logging cable, glass and can
fragments) were noted throughout the project area, and have
been documented in the management unit summaries.
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TABLE 12.3-2

PICNIC AND CAMPING AREAS (OTHER THAN FREMONT
NATIONAL FOREST) IN AREA CF CONCERHN IOR
POTENTIAL INDIRECT RECREATION IMPACT

PICNIC ARFEAS

Goose ILake State Recreation Area
Lake County. Oregon Parks and Recreation Division.
64.10 acres. 24 picnic units. Day use attendance 53,330
in FY 1984-85.

Booth Wayside Area
Lake County. Oregon Parks and Recreation Civision.
311.26 acres. 6 picnic units. Day use attendance 23,678
in FY 1984-35.

Chandler Wayside Area
Lake County. Oregon Parks and Recreation Division.
85.09 acres. 6 picnic units. Day use attendance 18,160
in FY 1984-85.

Robert Sawver: Fort Rock Area
Lake County. Oregon Parks and Recreation Division. 190

acres. 6 picnic units. Day use attendance 12,204 in FY
1984-85.

Collier Memorial
Klamath County. Oregon Parks and Recreation Division.
655.62 acres. 68 picnic units. Day use attendance

405,892 in FY 1984-85.

Klamath Falls-Lakeview Forest Wayside

Klamath Countv. Oregon Parks and Recreation Division.
80 acres. 69 picnic units. No day use attendance in FY
1984-85.

Highway Well Wayside
Lake County, U.S. 395. BIM. 1 picnic unit. Water.

S'Ocholis
Klamath County. USFS. Picnic units. Water, fishing.

Fairgrcunds Park
Klamath County. Picnic units.

Stevenson _
Klamath County. Picnic units. Fishing.
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east part of the site consists of two badly disturbed
features. The first (F-13) is a scatter of artifacts related
to industrial purposes; the second (F-14) 1s a complex of
artifacts and features (here termed loci) which suggest that

this may have been a residential part of the camp. (4) The
southeast part of the camp has two wells, and a number of
dumps and possible plumbing features. (5) The center of the

site is a much-used meadow surrounding the junction of various
roads. Although there is an almost continuous scatter of
historic artifacts throughout this area, it 1is  heavily
disturbed and no features were discernible.

10.6.2.2 Integrity

Visitors and workers in the area since the 1930s have
undoubtedly scavenged useful and interesting items from the
whole site, and later projects in the site area have affected
many of the features. The meadow area has been reseeded;
Forest Service fire camps have cleaned up the area; road
construction, campers and hunters have all affected the
original integrity of the site. Nonetheless, the integrity of
the various areas and features varies. The features and
railroad grades in the southwest part of the site maintain
integrity of association, and the features maintain sufficient
attributes to reconstruct at least general functions. The can
dumps along the railroad grades appear fairly intact (F-5,
F-15 through 22); although undoubtedly relic hunters have
removed various items, the cans remain. The dumps in the east
and south have been largely cleaned up; little remains at many
of these dumps except for concentrations of broken glass,
ceramic material, and metal fragments. Features are difficult
to distinguish and function is difficult to ascertain.

Surface indications suggest that there is 1little in the
way of a significant subsurface component to the site.
Artifacts have been worked into the ground since the camp was
abandoned, and duff and ground cover vegetation have obscured
the outlines of some of the features. Although some subsurface
work may be needed during the testing or data recovery phase,
it is unlikely to be either very extensive or very deep.

10.6.3 Mercury Retort

The mercury retort (SRKS-H-2) was built during the
cinnabar mining episode in Lake County history in the 1950s.
Although it does not meet the federal requirements for age (at
least fifty years old) to be a significant resource, it may be
a relatively unigque feature relating to an important episode
in Lake County history. Evaluation of this site is 1likely to
include a brief summary of cinnabar mnining in the area,
interviews with the builder of the retort, and a description
of how it worked.
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TABLE 12.3-2 CONTINUED

Jackson Creek Cémgground
Klamath County. USFS. Tent and trailer sites. Water,

fishing, hunting, hiking.

Sprague River Campground
Klamath County. USFS. Trailer, tent and picnic sites.

Water, fishing, hunting, hiking.

Cave lLake Campground
Modoc County.

Lilly Lake Camparound
Modoc County.

Plum Valley Campground
Modoc County.

Stone Reservoir Campground
Modoc County.

Cedar Pass Campground
Modoc County.

Big Sage Reservoir Campground
Modoc County.

OTHER RECREATION AREAS

Nimrod River West
Klamath County. Fishing.

Nimrod River East
Klamath County. Fishing.

J.F. Ximball
Klamath County. Oregon Parks and Recreation Division.
19.44 acres. No picnic units. Day use attendance 19,026
in FY 1984-85.

Cedar Pass Ski Tow
Modoc County, 16 miles northeast of Alturas. Skiing.

Warner Valley Ski Area
Lake County, 10 miles north of Lakeview. Downhill and
cross-country skiing.
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TABLE 10.6-1

HISTORIC SITES

SRKS-H-7: Ewauna Box Camp.
SRKS-H-2: Mercury retort.

02-01-341: Mining trench; this site was previously recorded by
the Forest Service. The site form was amended during this
survey.

SRKS-H-1: Can dump, with remains relating to family occu-
pation, 1930s or 1940s.

SRKS-H-3: Can dump with several loci, 1930s or 1940s.

SRKS-H-4: Schoolhouse site, next to Highway 140. This
collapsing one-room school was reportedly the Ewauna Camp
school, and was moved to its present location.

SRKS-H-5: Can dump on eastern edge of Quartz Valley.

SRKS-H-6: Dendroglyph site; approximately eighteen aspen trees
inscribed with markings from the early decades of the
century.

SRKS-H-8: Angel Peak mining site; this site consists of
several structures and an associated mine. It was in use
in the 1950s, and was related to the mercury boom during
that time.

SRKS-H-9: Cabin; this site consists of the collapsed remains
of a notched log cabin along Drews Creek.
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10.5.4 Noted/Not Recorded Remains

Single flakes and areas of widely dispersed flakes were —~
noted throughout the project area. These finds were especially
prevalent around the sites, and along the edges of Quartz
Valley. This information 1is recorded in individual |unit
summaries.

~
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12.3.2.5 National Natural Landmarks

There are no designated National Natural Landmarks in
Klamath County. Nine potential sites have been identified:

Goodlow Mountain Research Natural Area

Sphagnum Bog

Bluejay Research Natural Area

Wickiup Springs

Cannon Well

Cherry Creek Basin

Crater Lake National Park

Black Rock

Klamath Lake Graben

Lake County has one designated site, the Fort Rock State
Monument, which is north of the area of concern. Potential
sites include Hole-in-the-Ground, Lost Forest Research Natural

Area, and Warner Valley (Warner Lakes-Crump Lake).

12.3.2.6 Wild, Scenic and Recreation Rivers

The North Fork of the Sprague River from the head of the
river spring to Forest Road 335 is eligible for Scenic River
classification, while the lower portion from Forest Road 335
to the forest boundary is eligible for Recreation River

classification. Primary use 1is for fishing. Rainbow,
redband, and bull trout are native, while brown and brook
trocut are introducedi specics. The river provides

approximately 4,000 RVDs per year. The river is not used for
rafting or canoeing (USFS 1987a).

The Sycan River is also eligible for Scenic River
classification except for the segment through Sycan Marsh,
which 1is only eligible for Recreation River classification.
Primary recreation use 1is fishing, although some isolated
segments support incidental river floating during spring peak
flows. Redband, rainbow, and bull trout are native, while
brook and brown trout are introduced species. The river
corridor provided over 6,400 RVDs in 1981 (USFS 1987a).

In addition to the Sprague River and Sycan Rivera the
Lower Williamson River from the western boundary o§ Winema
National Forest to Collier State Park meets the criteria for a
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TABLE 10.5-3

PREHISTORIC ISOLATES

#1: Obsidian biface fragment

#2: Projectile point fragment, several flakes
43: Projectile point tip

#5: Several flakes, one utilized

#12: Obsidian projectile point fragment

#13: Small concentration of secondary flakes
#14: Obsidian biface

#17: One biface, one uniface, 2 obsidian cores, several
flakes and chunks of obsidian

#19: A few flakes and one uniface

#20: A few flakes

#22: Projectile point fragment

#24: Projectile point fragment

#25: A few flakes, obsidian and basalt
#30: Biface fragment

#35: Projectile point, few flakes

737: Dispersed obsidian flakes noted in an erosional context
#38: Biface fragment

#39: Projectile point

#40: Biface and a few flakes

#41: One projectile point, two bifaces
742: Projectile point, a few flakes

$43: Projectile point
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from north to south and 15 miles wide, with one narrow spur
four miles long and two miles wide on the east side of the
area, and contains 113,120 acres of public land. The area
provides opportunities for solitude, primitive recreation, and
scenic vistas of the Summer Lake basin, Winter Ridge, and the
high desert country east of the wilderness (BLM 1987). Wild
horses are found on the eastern edge of the area (BLM 1985).

Abert Rim Wilderness Study Area (OR-1-101) is long and
narrow, located along Abert Rim at the eastern shore of Lake
Abert for 21 miles, ranging from 1 1/2 to 2 miles in width.
Features include rugged, steep slopes of the largest
continuous fault scarp in North America. Highway 395 was
named an Oregon State scenic route because of the scenery in
this area (BLM 1987). Opportunities for primitive and
unconfined recreation include hiking, backpacking, camping,
sightseeing, photography, wildlife observation, horseback
riding, and hunting. Wildlife is abundant, and plants are
varied (BLM 1985).

Fish Creek Rim Wilderness Study Area (OR-1-117) is
located approximately 20 miles east of Lakeview. The area is
used for hunting and sightseeing, and receives moderate to
heavy hunting pressure. Primitive recreation use is very low
(BLM 1985).

.2.3.3 Dispersed Recreation Opportunities

Dispersed recreation refers to recreation use that occurs
outside of developed recreation sites. Disrersed recreation
may include activities such as scenic driving, hunting,
backpacking, and recreation in primitive environments.

In planning for management of public lands, the BLM and
the U.S. Forest Service both make use of the Recreation
Opportunity Spectrum (ROS) (see section 12.2.2 for an
explanati-n of the ROS).

12.3.3.1 Cross-Country Skiing

While cross-country skiers frequently utilize developed
ski trails, cross-country skiing may be considered a dispersed
activity, since skiers are restricted in their choice of
locations only by the terrain and snow conditions, ability and
endurance, landowner restrictions, and the quality of the
outdoor environment.

Most of the roads in the Fremont National Forest are not
plowed in winter (Woodward, pers. comm., 10 March 1988),
making the network of hiking trails, jeep trails and logging
roads available for cross-country skiing.
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TABLE 10.5-1 Continued.

SRKS-P-29: Very small lithic scatter; about 25 flakes, one
core collected.

SRKS-P-31: Very small lithic scatter, about 25 flakes.
SRKS-P-33: Very small lithic scatter, about 30-50 flakes.

SRKS-P-34: Very small lithic scatter, about 30-50 flakes, one
point, one tip, one uniface collected.

SRKS-P-35: Very small lithic scatter about 30-50 flakes.

SRKS-P-36: Very small lithic scatter, about 40 flakes.
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land immediately east of Hart Lake and following the western
refuge boundary south to the southern refuge boundary permits
upland and migratory game bird hunting (U.S. Fish & Wildlife,
(n.d.]).

Lake County reports an annual mule deer harvest of over
10,000, the largest mule deer harvest in the state. More than
35,000 water fowl are harvested annually. Game fowl includes
dove, quail, sage hens, pheasants, ducks and geese (Lake
County Chamber of Commerce, [n.d.]b).

Klamath County reports excellent waterfowl hunting,
especially ducks and geese, at Klamath Marsh. Antelope, deer
and other game 1is also found (Klamath County Visitors &
Convention Bureau, {n.d.]).

Modoc County is a popular deer hunting area, and usually
has one of California's highest annual deer kills. The
largest antelope herd in the state is 1in this area. The
national wildlife refuge near Alturas provides excellent ‘duck
and goose hunting on a no-fee, first come, first served basis,
on 1,440 of the refuge's total 6,000 acres (Lake County
Chamber of Commerce, [n.d.]c).

Table 12.3-4 presents hunting license statistics for
Klamath and Lake counties, using data at the county level from
a 1981 survey to estimate license sales by county in other
years. In 1981, Klamath County had 271.48 hunting license
sales per 1000 population while Lake county had 382.90, which
compares with 136.79 in the state as a whole.

Deer rifle hunting appears to be good in the area

immediately surrounding Quartz Mountain. The project study
area 1is located in the center of the Interstate hunt unit
(75) . In that unit in 1986, 3,118 rifle hunters harvested

1,123 deer avevaging 14 days per animal, which compares with a
state average of 21 days per aninal, as shown in Table 12.3-5.

Other hunt areas in the area of concern for potent. il
indirect impacts ranged from 8 to 21 days per animal. Bow
hunters were more variable, ranging from no animals in 76 days
of hunting in the Juniper unit to 10 days per animal in the
Sprague unit, which compares with a state average of 41 days
per animal. In the area of concern, only the Klamath Falls
unit had elk rifle season hunters, with no animals taken. The
elk bow season brought a few hunters to the Interstate,
Klamath Falls, and Silver Lake units, but only in the Silver
Lake unit was there a harvest. Antelopes were hunted in the
Interstate, Silver Lake, Wagontire, Juniper, Beatys Butte, and
Warner units, with 329 hunters averaging 4 days per animal in
the Beatys Butte unit.
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TABLE 10.5-~1

PREHISTORIC SITES (NEWLY RECORDED)

SRKS-P-1: Small 1lithic scatter of about 50 flakes, mainly
secondary flakes, one projectile point.

SRKS-P-2: Projectile point/preform cache of four points, five
preforms, and a few secondary and primary flakes.

SRKS-P-3: Small lithic scatter of about 100 flakes, with some
basalt debitage, mainly secondary flakes.

SRKS-P-4: Small lithic scatter of about 50 secondary flakes.

SRKS-P-5: Small lithic scatter of about 50 secondary and a few
primary flakes; two tools (one biface, one uniface)
collected.

SRKS-P-6: Lithic scatter, about 40 m diameter, with a maximum
density of 5 flakes/sq m; mostly secondary flakes; three
tools collected (Elko point, two point fragments).

SRKS-P-7: Large, dispersed 1lithic scatter covering 50-60
acres. Several areas of artifact concentration were noted
throughout site; some cryptocrystalline debitage noted;
seventeen tools, including projectile points, collected.

SRKS-P-8: Small 1lithic scatter of about 100 flakes, mostly
secondary, some primary.

SRKS-P-9: Lithic scatter, about 40 x 80 m, maximum density 12
flakes/sq m; mainly secondary flakes, three tools
collected.

SRKS-P-10: Lithic scatter, about 40 x 40 m, average density

2-3 flakes/sq m; mainly secondary flakes; six tools
collected.

SRKS-P-11: Lithic scatter, about 100 m across, maximum density

5-7 flakes/sq m; mainly interior flakes, two bifaces
collected.

SRKS-P-12: Small lithic scatter of about 100 flakes, mainly
secondary, a few primary; two biface fragments collectad.

SRKS-P-13: Small 1lithic scatter of about 50-100 secondary
flakes, two bifaces, one projectile point.
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Table 12.3-5. Hunter success and recreation days, 1986.

Wildlife Management Units

Klamath Silver Beatys
Interstate Falls Sprague Lake Wagontire Juniper Butte Warner State

flunting Season/Animal ) 32 33 76 73 71 70 74 Total
Deer Rifle Season

Hunters 3,118 4,666 1,086 4,494 957 319 483 2,236 238,616

Total Harvest 1,123 1,563 262 1,657 403 148 416 1,007 81,286

Total Hunter Days 16,160 20,783 5,495 26,851 4,140 2,056 3,290 9,847 1,724,517

Days/Animal 14 13 21 16 10 14 8 10 21
Deer Bow Season

Hunters 52 143 13 162 ] 19 32 156 15,369

Total Harvest 14 72 7 18 0 0 6 79 3,431

Total Hunter Days 748 1,183 72 1,069 ] 76 211 1,560 140,280

Days/Animal 53 16 10 59 NA NA 35 20 41
E1k Rifle Season

Hunters NA 12 d NA NA NA NA NA 124,557

Total Harvest NA 0 * NA NA NA NA NA 15,662

Total Hunter Days NA 24 * NA NA NA NA NA 702,101

Days/Animal NA HA * NA NA NA NA NA 45
{1k Bow Season

funters 10 20 0 10 NA NA NA 0 14,106

Total Harvest 0 0 0 10 NA NA NA 0 1,415

Total Hunter Days 70 140 0 100 NA NA NA ] 133,605

Days/Animal NA HA NA 10 NA NA NA NA 94
Antelope Harvest

Hunters 50 NA NA 30 58 48 329 78 1,830

Total Harvest 32 NA NA 14 22 25 191 42 905

Total Hunter Days 144 NA NA 114 225 162 859 318 6,385

Days/Anima) 5 NA NA 8 10 6 4 8 7

source: Oregon Department of Fish & Wildlife, Wildlife Division. 1387 Big Game Statistics.

Wotes: * = Included in Kilamath Falls figures; combined area.
Antelope arcas may differ from deer and clk areas: Interstate = East Interstate (475A);
Silver Lake = East Fort Rock-Silver Lake (476A) - Wagontire = South Wagontire {473A);

Beatys Butte - [Cast Beatys Butte (470A)+West B lutte (470B) + Hart Mtn Refuge (470C).




originally designated as high sensitivity, were in fact too

dry to be considered high probability areas. In general,
transect spacing was determined on the basis of the overall
sensitivity of the management unit or sub-unit. If small

areas of high sensitivity occurred within a large parcel
designated as medium sensitivity, that area was given closer
scrutiny in the course of individual transects. All of Units
3 and 6, and most of Units 2 and 7, were located in areas with
a large portion of high sensitivity areas; these units were
surveyed almost entirely in transects spaced 10-20 mneters
apart.
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Refuge; native cutthroat and redband trout, rainbow trout),
Honey Creek, Twentymile Creek, Deep Creek and Camas Creek
(heavily used; native trout), and Blue Creek and Drake Creek
(rainbow trout) (Collison 1987b).

South of Bly, Gerber Reservoir offers developed
facilities as well as fishing. East of Dog Lake, Willow
Valley Reservoir yields bass and catfish. Goose Lake, south
and west of Lakeview, supports a type of redband trout in
spite of its salt content. Fishing is restricted to summer in
several streams west of Lakeview to protect redband trout
populations. These include Thomas, Cox, Bauers, Augur, Drews
and Cottonwood Creeks (Collison 1987b).

Klamath County offers more than 100 lakes and streams.
Upper Klamath Lake provides some of the largest trout in the
state. Unlike most lakes in the area of concern, the northern
portion of Upper Klamath Lake is not open year-round. The
Williamson River and Wood River flow into Upper Klamath Lake.
The Williamson is noted for sizable rainbow and brook trout,
and warmwater fish in the lower portion, which mostly flows
through private land. Most access to the Williamson is in the
Winema National Forest. The Wood River is one of the state's
most highly regarded fly-fishing streams ([Oregon Economic
Development Department, Tourism Division}, n.d., Oregon
Regional Fishing Areas). The Sprague River offers large brown
trout (Collison 1987b).

Modoc County offers 255 miles of trout streams and 4,000
acres of lakes and reservoirs ([Lake County Chamber of
Commerce], [(n.d.]c). Lily Lake and Cave Lake offer developed
facilities (Collison 1987b).

Resident angler licenses sales per 1000 population area
similar for Klamath and Lake counties and the state as a whole

(Table 12.3-6). Nonresident and 10-day anc¢ler licenses 1in
Klamath County make up 4.5 percent and 5.4 percent, respect-
ively, :: the state's sales in t..2se categories, and in both

counties, nonresident and 10-day sales per 1l00Opopulation area
much higher than in the state as a whole.

The only game fish reported in the 1977 angler survey
were trout and warmwater fish. These figures are shown in
Table 12.3-7. No survey has been undertaken since that time.
Area 34 roughly corresponds to Klamath County, and Area 52 to
Lake County. Area 52 appears to be a major warmwater fish«ry
in terms of angler days, with 12.6 percent of the state's
angler days for warmwater fish, but not in terms of catch.
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previous survey work has been site specific, e.g., coyering
proposed routes or drill pads, rather than constituting an
area-wide, intensive survey. These previous surveys cover only
a small percentage of the total area requiring evalgatlon, and
cccur in a scattered fashion throughout the project area.
Given the scope of the proposed project, it was felt to be
more prudent and cost effective to include the entire project
area in an intensive pedestrian survey, excepting only thqse
areas previously surveyed by Winthrop Associates in earlier
project-related work.

10.4.3 Survey Intensity

All archaeoclogical survey involves sampling: first,
because subsurface sites are imperfectly represented by
surface materials; and second, because for any large study
(such as the present project) it is financially impractical to
provide visual coverage through pedestrian survey of every
square foot of ground. Accordingly, it 1s essential to
prepare a sampling strategy for the survey, to direct more
intense fieldwork to areas of higher probability, a type of
predictive modeling (ACHP 1986).

The data available before performing this survey
suggested that prehistoric sites would most likely be located
in lower elevation areas, near water courses, and on lands
that are flat or of moderate slope. Historic sites, are also

likely to occur in these areas, but =-- particularly in the
case of mining or logging activities =-- may also occur in
areas of higher elevation and steep terrain. Thus, it is

reasonable to assume that these will be a higher possibility
of finding sites in areas of lower elevation and moderate
slope. These areas therefore received greater attention in the
field survey.

The Fremont Forest's standards for cultural resource
surveys involve three probability classes. High probability
(e.g., areas near water, ridges, saddles, meadows) are to be
surveyed 1in transects of no more than 20 meters. Medium
probability areas (e.g., rock outcrops, moderately steep

slopes) are surveyed in transects of 20 - 100 meters. In low
probability areas (e.g., high elevations, steep dissected
ridges and sideslopes) 20 percent of the area is to be
surveyed (Kaiser 1984). Given the nature of the proposed

ground-disturbing activities, these survey standards were
judged not to be sufficiently intensive. Of particular concern
was the fact that historic remains could occur anywhere within
the project area, and the inclusion of a "low" probability
category did not allow sufficient sampling of those areas.
Consequently, the Forest's "low" ©probability areas were
included within the "medium" <classification. In addition,
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Table 12.3-7. Angler days and catch, 1977: Areas 34 and 52.

Angler Days Catch
Area Arca + or - Area Area + or -
34 LY State Confidence 34 52 State Confidence
Totals Totals Totals Interval, Totals Totals Totals Interval,
1977 1977 1977 State 1977 1977 1977 State
GAME FISH
Trout 138,440 14,7 2,628,309 220,844 254,507 10,598 8,677,781 794,642
Warmwater fish 20,736 v, 088 540,211 76,0065 153,458 5,221 4,529,783 1,166,686
Total 159,176 62,665 3,168,520 296,909 407,965 15,819 13,207,564 1,961,328
PERCENT OF STATE TOTAL
Trout 5.3% 0.6% 100.0% 8.4% 2.5% 0.1% 100.0% 9.2%
Warmwater fish 3.8% 12.6% 100.0% 14.1% 3.4% 0.1% 100.0% 25.8%
Total 5.0% 2.6% 100.0% 9.4% 3.1% 0.1% 100.0% 14.9%

Source: Bervy, Richard, Memorandum of 19 Gecember 1877; Lowry, Helen M, Report of the

1977 Oregon Angler Survey, Federcl Aid ProjectF-83-R-4, Corvallis, Oregon: Oregon State University, 1978.

Notes: Only a small sample of license holders were actually sampled.




company operating under the umbrella of Southern Pacific) for
public use, after logging operations were completed at Quartz
Mountain (Tonsfeldt 1987b). The company built railroad grades —
throughout the Quartz Mountain area to access the timber.

The company established a family camp known today as
Ewauna Camp, in the saddle between Quartz Mountain and Quartz
Butte, which provided housing for the families of those men
who worked seasonally on the logging operations (there was no

logging in the winters). Many families lived at the camp in
"mobile homes" that were brought in by rail, and there was a
school. The camp was in operation from 1929 to 1936, after

which time the company moved its operations elsewhere.

There are numerous remains of the camp and the railroad
logging operations throughout the project area. These remains
represent aspects of a rural industrial pattern and of
Depression-era life which are significant aspects of this
region's history.

10.3.3.3 Mining

Mining and prospecting for gold and cinnabar has occurred
for at least the last fifty years in the Quartz Valley area.
In 1936~40, prospectors looked for mercury ore by digging
shallow pits and trenches. In 1949, small amounts of gold
were presumably recovered from two, eighty-foot shafts on
Crone Hill and Quartz Butte; the shafts have since caved in. ,
A nationwide mercury "boom" between 1957-59 led to dozens of —
claims in the area, with production mainly coming from Angel
Peak Mine. A mercury retort, built during this period, is
located in the project area. Serious exploration for gold in
the area began in 1980; in 1982, the Anaconda Mining Company
became involved. 1In 1985, Wavecrest consolidated holdings in
the project area and embarked on the aggressive exploration
program which has led to the present project (Rohtert et al.
1987) .

10.3.3.4 Other Historic Sites

During the 1930s the Klamath Forest Protective
Association, a group of private landowners organized to
protect private lands, operated a lookout on top of Quartz
Butte (Bennett, pers. comm., 14 August 1987). Dendroglyohs
(carvings on trees) occur on aspen trees in the vicinity of
the project area, and are often associated with early ranching
or herding. Recreation, particularly hunting, has also been
an important activity in the project area. Remalins of the
lookout, historic dendroglyphs, and hunting canmnps may occur in
the project area, but have not yet been clearly identified.
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to be licensed, but must have spark arresters. Snowmobiles
are allowed on existing roads (Oregon, 1983, SCORP, 144).

The BLM allows ORV use in any areas designated as open; BLM

Wilderness is closed (Oregon, 1983, SCORP, 144).
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period of use, beginning about 5,000 B.P. (Aikeps and Minor
1978), which showed an early adaptation to aquatic resources;
many fish, bird, and mussel shells, for example, were
contained in the midden. Cressman's study also indicated the
possibility of cultural change, from a relatively casual use
of aquatic foods in the early 1level to a more intensive
exploitation of the 1lake and riverine resources in later
periods.

Hughes (1986) synthesizes research on obsidian
procurement patterns at two Klamath Basin sites,
Nightfire Island and Kawumkan Springs, and at Surprise Valley,
southeast of Quartz Mountain. According to Hughes (198¢),
projectile point styles in this area can be assigned a
chronology, providing time markers for comparison of these
archaeological sites. By combining stylistic dating with
trace element identification of obsidian sources, change over
time in the distance and direction of obsidian procurement can

be determined. A shift 1in obsidian procurement patterns
appears to have occurred about the time that the atlatl is
superseded by the bow and arrow (e.g., as indicated by the

shift from Elko to smaller Gunther and Rosegate series
points), about 1700 B.P. (Hughes 1986).

During the time period indicated by Elko series points
(3300 - 1700 B.P), obsidian sources relatively distant from
these sites were utilized more frequently; before and after
this period, obsidian sources nearer the archaeological sites
were more heavily used (Hughes 1986). Furthermore, the
direction of obsidian sources also changed. At Nightfire
Island a redirection of obsidian procurement toward the
northeast took place during the Elko period (Hughes 1986),
while in the same period at Kawumkan Springs more distant
sources to the east and southeast were used. According to
Hughes, such shifts in obsidian procurement probably reflected
changes 1in subsistence patterns, and possibly changes in
exchange and social organization as well (Hughes 1986). At
Nightfire Island the Elko/Gunther series transition coincides
with a relatively high incidence of burials exhibiting death
by violence (Hughes 1986).

The Drews Creek/Butcher Flat source near Quartz Mountain
is one of the distant sources represented at both Klamath
Basin sites. Although never a major souvrce (aksolute numbers
of points from this source are small), use of the Drews Creek/
Butcher Flat obsidian appears to be part of a wider
procurement pattern in the Elko point period. This source is
also represented among the projectile point types preceding
the Elko series (Humboldt, Gatecliff and Northern Side-notched
series points) at the Klamath Basin sites, dating to about
5,000 B.P. Aboriginal use of the Quartz Valley area is
therefore of considerable antiquity.
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thrown darts, appear about 8000 years ago and lasted until the
introduction of small points associated with the Ykow and
arrow, after 2000 B.P. Cascade, Northern Side—Notched, and
Elko-eared points are characteristic of the middle range
points; the Rose Spring and Eastgate patterns are
characteristic of small point styles (Hughes 1986). In the
Northern Great Basin the Archaic tradition persisted until its
destruction by historic (Euro-American) cultures in the last
century.

During the Pleistocene, the landscape of nuch of the
northern Great Basin was characterized by vast pluvial lakes.
Fort Rock and Christmas Valleys, Summer Lake, Abert Lake, and
Goose Lake are all sites of Pleistocene lakes now either
entirely vanished, or greatly reduced in size (Aikens 1982).
The Fort Rock Valley, some 75 miles north of Quartz Mountain,
contains several early occupation sites: there are well
established radiocarbon dates of 11,950 B.P. for Cougar
Mountain Cave, and 11,200 B.P. for Connley Caves. The Paisley
Five~-Mile Point Caves overlooking Summer Lake, 30 miles north
of Quartz Mountain, contains stone tools buried beneath Mt.
Mazama ash, i.e., earlier than 7000 B.P. Many sites have been
recorded on the eastern shore of Lake Abert, 35 miles
northeast of Quartz Mountain. This includes numerous village
sites (with several hundred housepits), and many petroglyphs.
This array of sites appears to date between 4500 and 500 B.P.
(Aikens 1984).

In the Warner Valley, some 45 miles east of Quartz
Mountain, archaeological surveys have identified numerous
settlements, dated on the basis of diagnostic artifacts to a
long chronology beginning about 7000 B.P. Recent research
suggests a shifting sequence of activity patterns for the
valley. In this view, settlement was concentrated in upland
areas from perhaps 7000 to 3500 B.P., with greater use of the
valley floor in a second period, from perhaps 3500 to 1500

B.P., and increasing use of upland at the expense of valley
sites from 1500 B.P. to the historic period (Minor et al.
1979). This shift in occupation patterns over time has been

explained largely in terms of adaptation to changing
temperature and moisture regimes in the region: a warmer

Altithermal (7000 - 4500 B.P.) giving way to the cooler
Medithermal (4500 B.P. to present) (O'Connell and Madsen
1982). However, cultural factors may also be involved. The

suggestion has been made that lifeways in the Warner Valley in
this middle period would have been similar to that of the
proto-historic Klamath. The shift in settlement that appears
to have occurred between the middle and late periods could
reflect the withdrawal of lake-oriented peoples (possibly the
ancestors of the Klamath and Modoc) as a result of
environmental change, and their succession by the widerranging
Paiute (Minor et al. 1979).
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shifting, winter locations were fixed, and politically
meaningful (Spier 1930).

At the time of contact with Euro-Americans and prior to
the establishment of the reservation in the 1860Cs, the Klamath
inhabited the Klamath Basin, with major settlements around
Upper Klamath Lake and Klamath Marsh, and along the Williamson
River and its tributaries (Silvermoon and Kaiser 1985). Stern
(1966) describes six political groupings (";ribelets"),
defined geographically, within the cultural unity of the
Klamath tribe. The group closest to the Quartz Mountain
project area would have been the upper Klamath of the Sprague
River Valley, whose winter villages were near the confluence
of the Sprague and Sycan Rivers.

10.3.1.2 The Northern Paiute

In contrast to the Klamath/Modoc of the Plateau, the
Northern Paiute form part of the Great Basin culture area, a
region extending from the eastern portions of California and
Oregon through Nevada, Idaho, Utah, and western Wyoming. The
Northern Paiutes (earlier known as Snakes, Paviotso, or simply
Paiutes) occupied a broad band within the western Great Basin,
including areas of eastern Oregon, eastern California, and
western Nevada. Much of this area can be characterized as a
sagebrush-juniper semidesert (Kroeber 1939). Hunting,
gathering and, in certain areas, fishing provided the basis
for subsistence throughout the aboriginal Great Basin.
Technology was simple, the environment harsh, and population
densities very low. In general, a scarcity of resources was
counterbalanced by an extremely sophisticated utilization of
the environment. The diet typically included a broad range of
seeds, grasses, roots, insects, and small game (Steward 1938).
The Great Basin pattern thus contrasts with that of the
Plateau in terms of its arid environment, 1low population
densities, and relatively simple social organization.

The food quest for the Northern Paiutes was complex,
involving many microenvironments, and major shifts in
elevation between mountains, foothills, and valleys. Economic
and social life was organized primarily through small groups.
As Whiting (1950) has noted regarding the Harney Valley
(Oregon) Paiute, few economic activities required a group
larger than an extencded family.

The Northern Paiute's hunting and gathering subsistence
pattern allowed aggregation primarily in the winter, when
three to ten families (in the case of Harney Valley) would
share a camp located near reliable sources of water. Often but
not invariably the households were linked by close kin ties
(Whiting 1950). During the spring, summer, and fall, they
dispersed into small family groups, searching the stream
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12.7 LIST OF PRINCIPAL PREPARERS

12.7.1 Geordge F. Blankenship

Mr. Blankenship is a principal and founder of Planning
Information Corporation and 1is responsible for project
management, local government liaison, socioeconomic analyses
for impact assessments.

Mr. Blankenship received his Master of Urban and Regional
Planning from the University of Colorado in 1980, after
completing undergraduate degrees in both social work (Colorado
State University, 1978) and anthropology (University of
Nebraska, 1970).

In 1979 he joined Briscoe, Maphis, Murray and Lamont,
Inc., a growth management consulting £firm in Boulder,
Colorado, where he performed socioeconomic analysis and growth
management and planning services for energy, mining, and
defense projects in Colorado, Nevada, Montana, and Wyoming.
In 1982 he joined Denver Research Group, where he assumed the
position of Coordinator for the Overthrust Industrial
Association (0IA), a voluntary organization formed to help
local governments accommodate industry-related growth in a
five-county region of Wyoming, Utah, and Idaho. As Director
of Community Development at Denver Research Group, he
coordinated five Wyoming Industrial Siting Administration
(WISA) applications and served as principal witness at the
WISA hearings. Since the founding of Planning Information
Corporation, he has served as project administrator,
coordinated socioeconomic analyses, and been responsible for
preparing mitigation plans and strategies for mining, energy,
and nuclear waste projects in several western states.

12.7.2 Elaine A. Tavlor

Ms. Taylor is a planner who has worked in environmental
planning and engineering for nearly ten years. Her
contributions at Planning Information Corporation (PIC) have
included writing sections on Housing and land use, labor force
and income, and employment and local economy for the Yucca
Mountain Socioeconomic Study; preparing the recreation
resource analysis and socioeconomic analysis for the five
project sites in the Amoco Wyoming CO2 Projects Environmental
Impact Statement; and writing or editing major sections of the
Amoco Elk Basin Project Plan of Development. Her experience
at other firms has included participation in several major
environmental planning projects (URS Company, (1979-85),
including a study of the ability of municipalities to finance
wastewater construction projects.
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group with distinctive traits, beliefs and social forms" (BGRS
1984). While prehistoric or historic archaeological sites
listed on the National Register of Historic Places (36 CFR
800) would clearly be protected, "other sites @etermined.to be
significant by the local jurisdiction" fall within the intent
of Goal 5 as well (BGRS 1984). Lake County has prepared a set
of comprehensive plan policies implementing LCDC Goal 5.

10.2.3 Native American Consultation

The Quartz Mountain project area includes both Forest
Service and private lands. Consequently both federal and
state regulations governing Native American consultation
procedures and protections for prehistoric sites are
potentially applicable.

Federal 1land management policy (e.g., 43 CFR 7.7)
requires consultation with American Indian groups in cases
where a proposed project may cause harm to sites of cultural
or religious importance to Native Americans. The Klamath
Tribe (Chiloquin, Oregon), including among its members people
of Klamath, Modoc, and Paiute descent, is the Native American
group most obviously affected, and the Klamath tribal
chairman, Mr. Chuck Kimbol, has been Xkept informed of the
progress of research. Mr. Kimbol has requested that he be
kept informed of any mitigation plans proposed for Native
American sites in the project area, so that the Tribe can
offer comments (Kimbol, pers. comm., 28 September 1987). In
addition to the ZXlamath Tribe, the Fort Bidwell Indian
Community Council (Fort Bidwell, California), the Burns Paiute
Tribe (Burns, Oregon), and the Oregon Commission on Indian
Services have been notified of the project, and their comments
have been requested.

The importance of protecting Native American sacred sites
on federal lands has been emphasized by the American Indian
Religious Freedom Act (42 USC 1996), and by case-law resulting
from litigation brought under that act, e.g., Northwest Indian
Protective Association v. Peterson (565 F. Supp. 586,591 [N.D.
Cal. 1983; 9th Cir. 1985]).

Sites of burials or <cremations are matters of
considerable sensitivity for Native American groups. Such
sites are protected as archaeolcgical materials unrnder federal
law (16 USC 470 (bb)(1l); 43 CFR 7.3 (a)(3)). Native American
burials or cremations on private lands in Oregon are subject
to strong protections under state law (ORS 97.740-760).
Oregon law also governs the excavation of other archaeological
sites (i.e., without human remains) on private lands (ORS
358.905-955) . No evidence of any Native American burials or
cremations on the project area has been detected.
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APPENDIX 12.A

RECREATION OPPORTUNITY SPECTRUM CLASSES




2. Section 1, Township 38 South, Range 16 East, Mount
Diablo Base and Meridian;

3. Sections 30, 31, and the western half of Sections 29
and 32, Township 37 South, Range 17 East, Mount
Diablo Base and Meridian; and

4. Section 6 and the western half of Section 5,
Township 38 South, Range 17 East, Mount Diablo Base
and Meridian.

QMGP-CHP10-FNL 10 - 2 FINAL




Some obvious on-site control of users.

Access and travel is conventional motorized,
including sedan and trailers. RV's and some motor
homes.

Vegetative alterations done to maintain desired
visual and recreation characteristics.

Roaded Modified

Opportunity to get away from other but with easy
access. Some selfreliance in building own camp site

and use of motorized equipment. Feeling of
independence and freedom. Little challenge and
risk.

Substantially modified natural environment except
for campsites. Roads, landings, slash, and debris
may be strongly dominant from within yet remain
subordinate from distant sensitive roads and
highways.

Moderate evidence of other users on roads. Little
evidence of others or interaction at camp sites.

Little on-site controls of users except for some
gated roads.

Conventional motorized access, including sedan and
trailers. RV's, ORV's and motor bikes.

Shape and blend vegetative alternations. Mginta;n
campsites and immediate foregrounds to site 1in
natural appearing state.
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SUMMARY

The Quartz Mountain Gold project area is located in
south-central Oregon, in the Basin and Range physiographic
province. The landscape is typified by foresﬁed, volcanic
landforms such as buttes and 1lava domes Wwilth northwest
trending valleys or drainages between the landforms.

The methods used to evaluate the baseline conditions of
the Quartz Mountain project site are described in detail in
the report and included a combination of the United States
Forest Service's Visual Management System and computer
simulation technology. Previous visual analysis mapping by
the Forest Service for the Bly Ranger District of the Fremont
National Forest was consulted and mnodified as needed to
reflect a more detailed 1level of mapping appropriate for
project scale analysis. The current Draft Environmental
Impact Statement for the Proposed Land and Resources
Management Plan was also consulted to identify Forest Service
visual concerns for the area.

Visual Quality Objectives were identified for the site,
and Visual Absorption Capability was mapped based on a number

of landform and vegetation characteristics. These were then
combined to identify areas on the site that could provide
visual opportunities or constraints for development. These

areas are shown both in map form and overlaid onto site
photographs to indicate how these zones fit on the landscape.

There are several visually sensitive areas on the site
due to either the scenic quality of the area, the number
and/or types of viewers, and the ability of the area to absorb
visual change. These sensitive areas are located primarily
along Drews Creek and State Highway (SH) 140. Areas that
provide opportunity for development occur primarily to the
north and east of Quartz Butte. These areas have low visual
sensitivity and high ability to absorb change.
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Ms. Riley's experience includes air emissions evaluation
including criteria pollutants and toxics, dispersion modeling,
and meteorological and air gquality monitoring. She is _
familiar with federal regqulations governing ambient air
quality and plant performance standards. Ms. Riley has also
been responsible for the environmental aspects of process
plant design for numerous engineering projects. Of particular
significance: the recent impact analysis and permitting of
another heap leach and refining project in Nevada.
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13.0 VISUAL RESOURCES

13.1 INTRODUCTION

This section of the baseline report describes
investigations of the visual resources of the Quartz Mountain
Gold Project study area shown in Figure 1.1-1.

13.1.1 Objectives

The objectives of the baseline portion of the visual
resources studies are to describe and assess the existing
visual character of the landscape of the Quartz Mountain
project area and the ability of the landscape to absorb
change. This assessment resulted in the identification of
opportunities and constraints for the visual resources of the
project area and a basis upon which impacts of the proposed
project can be assessed and nmitigation measures recommended.
This was accomplished using a combination of the U.S.
Department of Agriculture Forest Service (USFS) Visual
Management System (VMS) and computer simulation technology.

13.1.2 Study Area

The visual resources study area includes the entire
Quartz Mountain Gold project area (approximately 7000 acres)
shown 1in Figure 13.1-1. This project area was evaluated
within a larger context area of approximately 270 square miles
that includes Fishhole Mountain to the south, portions of the
Gearhart Wilderness Area to the north, and several miles to
the east and west of the project area. 1In order to assess the
visual resources of the project site and the ability of that
site to absorb change, the site has been evaluated in
relationship to the visual character of the immediate region,
and the areas in that region where people will likely view the
project.
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PUMICE - Frothy, volcanic glass; an excessively cellular,
light-colored, volcanic ejecta.

PUMICEOUS -~ Containing pumice properties. Pumiceous
volcanic ash is pumice material that is 1less than 4 mm in
diameter.

PYROCLASTIC - A general term applied to rocks formed form
volcanic material that has been explosively or aerially
ejected from a volcanic vent.

RHYOLITE - A 1light-colored, fine-grained, acidic,
extrusive rock.

RESIDUUM - Soil material formed from rock weathering in
place.

RAVEL - The movement of individual particles down a slope
by gravitational force.

RUNOFF - That part of the precipitation which appears in
surface streams of either perennial or intermittent form.

SAND - A soil separate between .05 and 2.0 millimeters in
diameter.

SEDIMENTARY ROCK - Rock formed by deposition of soil and
rock particles by water, ice, or wind that later solidifies
through cementation, ionic exchange or compression.

SHIELD VOLCANO - A volcanic dome with gentle slopes built
up by repeated eruptions of basaltic lava.

SILT - A soil separate consisting of particles between
0.002 and 0.05 millimeters in diameter.

SLOPE CLASSES - Terms to indicate relative range of slope
gradients.

A (0 to 15%) -- Gentle

B (16 to 40%) -- Moderately Steep

C (> 40%) -- Steep

SLUMP - A deep-seated, slow-moving, rotational failure

occurring in plastic materials, resulting in vertical and
lateral displacement.

SOIL - The unconsolidated mineral and organic material on
the immediate surface of the earth that serves as a natural
medium for the growth of land plants. The unconsolidated
mineral matter on the surface of the earth that has been
subjected to and influenced by genetic and environmental
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TOESLOPE - That portion of a slope that is transitional
between the valley floor and the upper slope.

TUFF - A rock formed of compacted volcanic fragments,
generally smaller than 4 mm in diameter.

UNIFIED SOIL CLASSIFICATION SYSTEM (ENGINEERING) - A
classification system based on the identification of soils
according to their particle size, gradation, plasticity index,
and liquid limit. (See Appendix 3.E).

VESICULAR CRUST - A dense, structureless, and highly
porous surface soil layer from 2 to 4 inches thick and usually
associated with arid or semiarid rangelands.

VOLCANIC EJECTA - Any and all material forcibly blown out
of volcanic cones, fissures, and vents.

WELDED TUFF - A tuff that has been indurated (hardened)

by the combined action of the heat retained by the particles
and the enveloping hot gases.
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PM10 - see particulate less than 10 um

SIGMA THETA - a measure of wind direction wvariation,
calculated as the standard deviation of horizontal wind
direction fluctuation. Used to determine atmospheric

stability for dispersion modeling purposes.

SOLID STATE STORAGE DEVICE - a piece of equipment which
employs semiconductors to store digital data.

STABILITY CLASSIFICATIONS - a standard method of
classifying atmospheric stability using six categories, A
through F, with A being the most unstable and F being the most
stable.

TOTAL SUSPENDED PARTICULATE - a measure of the
concentration of particulate matter suspended in the
atmosphere. Usually given in the units of micrograms per

standard cubic meter (ug/m°3).
TSP - see Total Suspended Particulate
ug - see microgram

um - see micrometer
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13.2 LITERATURE REVIEW

Several studies prepared by the Forest Service were
consulted in preparing this baseline study. Several Forest
Service publications and related 1literature outline their
Visual Management System (USFS 1974 and Coates 1980 and
Smardon 1986) and detail the process for determining Visual
Quality Objectives and Visual Absorption Capability. The
Visual Management System is described later in this report.

Other sources consulted relate specifically to the
Fremont National Forest. These include the Visual Quality
Objectives Map for the Bly Ranger District (ca. 1981), the
Visual Absorption Capability Map for the Bly Ranger District
(ca. 1981), and the Draft Environmental Impact Statement and
Proposed Land and Resources Plan (USFS 1987) that establishes
management objectives for the Forest for the next ten years.

The Bly Ranger District VQO Map, explained thoroughly
later in this report, represents the most detailed mapping of
Forest Visual Objectives for the Quartz Mountain project site
and will provide a basis for evaluating impacts of project
alternatives in the analysis phase. The Draft Land and
Resources Plan contains goals and reccemmendations for managing
scenic travel corridors under alternative forest management
schemes, particularly for the Forest Service's preferred
management plan, are documented in this study as they relate
to the Quartz Mountain Gold Project. They are policy level
visual gquality objectives for scenic travel corridors
(Management Area 6) and as such, are general in nature.

The Bly Ranger District VAC Map has been updated in this
study for the Quartz Mountain site based on current site
specific studies relating to vegetation, soils,and slope for
the specific project site.
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9.3.2.1 Total Suspended Particulates

TSP samples collected during the period November 1987 -~
October 1988 are presented in Table 9.3-1. The arithmetic
mean TSP concentration for the period was 20.1 ug/m"3, with a
maximum of 85 ug/m"3. The second highest reading was 60
ug/m~3, significantly lower than the maximum. The maximum
particulate value occurred simultaneously with substantial
dirt moving activity on Crone Hill. Geometric mean
concentration was 12.6 ug/m~3.

9.3.2.2 Particulates Less Than 10 Micrometers

PM10 data collected during the period November 1987 -~
October 1988 are presented in Table 9.3-2. The arithmetic
mean PM10 concentration for the period was 11.5 ug/m"3, with a
maximum of 86 ug/m“3. The second highest value was 42 ug/m"3
and the third was 36 ug/m”“3. Geometric mean concentration was
7.3 ug/m”3. The maximum PM10 concentration of 86 ug/m"3
occurred on September 4, a day when several forest fires were
reported in the area. No TSP data was collected on this day,
and this PM10 reading is greater than the maximum value for
TSP. The value of 42 ug/m"3 was collected on July 20, which
is also the day when the greatest TSP value was collected. On
the average, the PM10 concentrations are approximately 50
percent as high as the TSP concentrations.
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Figure 13.3-1 Typical View from Highway 140




APPENDIX 3.A

SOIL PARTICLE SIZE ANALYSIS



QUARTZ MOUNTAIN GOLD PROJECT - QUARTZ MOUNTAIN, OREGON

O
\ooowonmhww—‘lg

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Arithmetic mean
Geometric mean
Maximum
Number of obs.

(pg/m3)
1987 1988
Nov  Dec Jan feb Mar Apr May Jun Jul Aug Sep Oct
- - - . - - - - - 28 . -
- - - - - - 8 28 - -
- - - 14 - 10 10 - - - - -
- - 2 - 4 - - - -
5 p) - - - - - - - - - -
- - - - - - - - 34 47
- - - - - - - - 20 - -
- - - - - - s 37 - -
- . - . . 7 7 - - - -
- - 2 8 8 - - - - - - -
6 10 - - - - - - - - -
- - - - - - - - 36 45
. - . - . - . - - 16 . -
- - - - - - 17 37 - -
- - - 6 - 6 12 - - - - -
- - 2 - 9 - - - - - -
8 5 - - - - - - - - -
- - - - - - - 27 57
- - - - - - - - - 58 " -
- - - - - - - 32 85 - - -
- - ) - 2 27 - - - - -
- - 3 - 13 - -
6 17 - - - - - - - - -
- - - - - - - 29 42
- - - - - - - - 60 . -
- - - - - 29 51 -
- - - 12 - 1210 - - -
- - - 6 - - - - -
X% 4 - - - - - - - - - -
- - - - - - - 47 22
- - - - - . - - - 40 - -
6 8 4 9 8 7 13 18 48 37 34 43
6 6 3 9 7 6 11 14 44 33 34 41
8 17 1" 14 13 12 27 32 85 60 47 57
4 5 5 5 S S 5 5 6 5 5
Annual arithmeticaverage =  20.1
Annual geometricaverage = 126
Number of observations = 60

TABLE 9.3-1
TOTALSUSPENDED PARTICULATE CONCENTRATIONS

**Indicates invalid or missing data




Along the north side of SH 140 near Quartz Valley, there
is a mature stand of ponderosa pine, an important feature in
terms of the scenic quality of the drive along SH 140 because
of the enframement and screening qualities of these trees.
The Oregon Department of Transportation is currently improving
SH 140 through this area but should not significantly affect
the scenic quality (ODOT 1987).

Logging activity commonly occurs 1in the area and is
accessed by numerous forest roads of varying classifications.
These roads crisscross throughout the wooded portion of the

site, Additionally, areas on the site have been recently
drilled for mineral exploration and many drill pads and roads
are located in the wvicinity of Crone Hill. Most of this

drilling activity is not visible from off site, in particular
from SH 140, due to the screening capacity of the existing
vegetation. Several abandoned mercury mines are located on
the site and one is particularly visible from the highway due
to the contrast of the very light color of the exposed soil,
bedrock, and remaining tailings with the dark green color of
the existing vegetation. A power line runs roughly parallel
to SH 140 through the flatter portion of the site. Several
houses are located directly south of the project site along SH
140 and are the closest dwellings to the project site.

The highest point in the immediate region is Fishhole
Mountain (elevation 7089 ft) which is visible from the site to
the south. Gearhart Mountain Wilderness Area, located
approximately ten miles to the north of the project site,
contains elevations ranging from 5800 to 8380 feet along
Gearhart Mountain. This broad, sloping mountain can be seen
from the Quartz Mountain area. Immediately to the west of the
site is Quartz Mountain Pass, which marks the descent into a
large, broad valley where the city of Bly is located. Directly
to the east of the site, the road descends through the fcrest
into Drews Valley and toward the city of Lakeview.

13.3.1.2 Cbserver Characteristics

The primary visitors to this area are the people
travelling east and west along SH 140. This highway is the
major transportation link between Lake County and the regional
commercial center in Klamath Falls. It also provides access
to the outdoor recreation resources in south central Oregon
for residents of south western Oregon and north western
California. People that are travelling along SH 140 for the
above-mentioned reasons are judged tc have a high concern for
scenic quality and the Forest Service has labelled this route
a Scenic I travel route (USFS 1987). Additionally, SH 140 is
used heavily for the logging and timber products industry.

QMGP-CHP13-FNL 13 - 6 FINAL
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TABLE 3.A-2

PARTICLE SIZE ANALYSIS - SECOND SERIES LAB DATA

Observ. Soil Depth Textural
Point # Sample # (In.) %¥Sand %Silt %Clay Class

24 1 00-18 40.2 41.2 18.6 LoAaM

25 2 00-18 36.3 27.6 36.1 CIAY LOAM

26 3 19-46 43.9 30.1 26.0 LOAM

27 4 00-15 41.3 36.0 22.7 LOAM

27 5 15-31 42.1 30.6 27.2 CLAY LOAM/ LOAM
27 6 31-60 25.6 35.4 39.0 CLAY LOAM

28 7 00-08 45.9 35.0 19.0 LOAM

29 8 00-08 49.3 38.8 11.9 LOAM

29 9 08-24 47.6 36.6 15.9 LOAM

29 10 24-45 42.6 36.6 20.8 LOAM

31 11 00-08 54.0 33.5 12.5 SANDY LOAM

31 12 08-39 43.7 39.7 16.6 LOoAM

36 13 00-10 57.7 32.6 9.7 SANDY LOAM

36 14 10-52 60.7 31.6 7.7 SANDY LOAM

39 15 00-14 51.9 32. - 15.8 LOAM/ SANDY LOAM
39 16 14-35 56.5 28. = 15.0 SANDY 1LOAM

40 17 00-41 47.4 31.2 18.4 LOAM

40 18 41-77 49.4 21.6 29.0 SANDY CLAY LOAM
42 19 00-11 52.0 29.6 18.4 LOAM/ SANDY LOAM
43 20 00-12 39.5 38.4 22.1 LOAM

43 21 12-38 37.5 40.8 21.7 LOAM

44 22 00-10 52.2 36.3 11.4 SANDY LOAM/ LOAM
44 23 10-25 39.6 43.1 17.3 L.OAM

44 24 25-52 52.1 32.5 15.3 SANDY LOAM/ LOAM
45 25 00-13 49.9 33.7 16.4 LOAM
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-2 Typical View from Forest Road 3715
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APPENDIX 3.B

SOIL CHEMICAL ANALYSIS



9.,2.2.3 Winds and Dispersion Potential

Winds and atmospheric stability control the dispersion of
emissions to the atmosphere. Wind speed, wind direction and
atmospheric stability data for the Quartz Mountain Project
site for the period of November 1987 through October 1988 are
presented as frequency distributions in Tables 9.2-7 and
9.2-8.

Table 9.2-7 is a frequency distribution of winds by speed

and direction. Winds are generally light shown by over 99
percent of the period the speeds were below 10 knots. The
period also had calms (speeds less than one knot) 20 percent
of the time. The table also shows that winds blow

predominantly from the west-northwest with a secondary
frequency peak from the southeast. Strongest winds blow from
the southeast. Mean wind speed for the period was 3.6 knots
(4.1 mph).

Table 9.2-8 1is a frequency distribution of winds by
direction and stability. Daytime dispersion is indicated by
the frequency of unstable winds, classes A, B and C. Daytime
wind directions are nearly the same as the average conditions.
These winds are predominantly from the west-northwest, with a
secondary peak from the southeast. These winds are along the
axis of the valley. Nighttime dispersion is indicated by the
frequency of stable winds, classes E and F. Nighttime winds
are predominantly from the west-northwest and are usually
light. Wind speeds are higher during the day than at night.

QMGP-CHPO9-FNL 9 - 8 FINAL
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some point, either on the ground or in the air, all land is
classified with a viewer sensitivity level.

The corridor along SH 140 through the Quartz Mountain
project site up to the ridgeline of Quartz Butte, and the
corridor along Drews Creek have been classified as Sensitivity
Level 1 because of the probable high level of concern for
scenic quality of the visitors to these areas. The foreground
corridor along Forest Road 3660 1is Sensitivity Level 2,
because it 1is primarily a logging route and less travelled
than SH 140. All other areas on site have been identified as
Sensitivity Level 3 because they are areas not readily visible
from existing roads, trails, or use areas.

13.3.2.3 Distance Zones

Visual changes to the 1landscape are generally more
dominant and provide a greater contrast with the landscape the
closer the viewer is to the proposed changes. To account for
this in the VMS system, distance zones (foreground,
middleground and background) are identified to aid in
determining management objectives for Forest 1land. These
zones indicate how far viewed landscapes are from travel
routes, use areas, or other typical viewpoints.

There are three foreground zones identified on the
Quartz Mountain project site, located along SH 140, Forest
Road 3660, and Drews Creek. The middleground zone is located
along SH 140 from the edge of the foreground zone to the
ridgeline along Quartz Mountain, North Butte, and Quartz
Butte. The rest of the site is classified as background.

13.3.2.4 Visual Quality Objectives

Visual Quality Objectives represent the level of scenic
quality at which a given portion of the landscape is to be
managed or maintained and identifies degrees of accertable
change to the natural landscape. These objectives are
established by combining the previously established variety
classes, sensitivity levels and distance zones. There are
five categories of objectives in the Visual Management System:
Preservation, Retention, Partial Retention, Modification, and
Maximum Modification. These objectives identify the
acceptable levels of modification of the landscape based upon
the importance of scenic quality (USFS 1974).

Three of these visual quality objectives (Retention,
Partial Retention, and Modification) are found on the Quartz
Mountain project site (Figure 13.3-3). The Retention
Objective, found along SH 140 1in the foreground and
middleground zone and along Drews Creek, allows for management

QMGP-CHP13-FNL 13 - 9 FINAL




TABLE 3.B-2

SOIL CHEMICAL ANALYSIS - SECOND SERIES LAB DATA
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TABLE

9.2-4

AVERAGE MONTHLY PRECIPITATION
ROUND GROVE, OREGON (1951-1980)

Month Inches
JAN 2.25
FEB 1.70
MAR 1.75
APR 1.25
MAY 1.65
JUN 1.35
JUL 0.50
AUG 0.72
SEP 0.76
OCT 1.59
NOV 1.93
DEC 2.59
\-//
ANN 18.04 4
TABLE 9.2-5
AVERAGE MONTHLY PAN EVAPORATION
QUARTZ MOUNTAIN GOLD PROJECT
MAY - OCTOBER 1988
(inches)
Month MAY JUN JUL AUG SEP OCT TOTAL
Evaporation 5.61 5.49 9.28 7.16 4.75 2.90 35.19

QMGP-CHPO9-FNL
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APPENDIX 3.C

SOIL DESCRIPTION



TABLE 9.2-1

AVERAGE MONTHLY TEMPERATURES
QUARTZ MOUNTAIN GOLD PROJECT SITE
NOVEMBER 1987 - OCTOBER 1988

(deg F)
Average Average

Daily Daily Daily Monthly Monthly
Month Maximum Minimum Average Maximum Minimum
NOV 87 45.9 22.3 33.3 63.3 3.7
DEC 87 34.0 16.7 25.3 46.2 - 1.1
JAN 88 35.8 11.8 23.7 51.6 -13.5

e
FEB 88 48.0 14.4 28.9 57.9 - 7.2 '
MAR 88 46.8 21.4 33.6 63.1 9.5
APR 88 53.2 27.3 40.5 71.8 13.1
MAY 88 57.4 29.1 43.7 77.4 19.4
JUN 88 67.6 38.1 54.0 87.8 24.8
JUL 88 82.0 41.7 64.2 93.6 25.2
AUG 88 81.3 38.7 61.7 90.0 31.5
SEP 88 73.2 31.6 52.9 93.0 17.8
OCT 88 70.9 28.9 47.7 82.4 23.0
ANNUAL 58.1 26.8 42.4 93.6 =-13.5
—
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activities that are not visually apparent, repeating the
elements of form, 1line, color, and texture found in the
surrounding characteristic landscape (USFS 1974). The
foreground along Forest Road 3660 is classified as partial
retention , which allows for visual change that is subordinate
to the natural landscape and does not necessarily repeat
form, line, color, and texture of the surrounding landscape.
The remainder of the site is classified as Modification,
allowing for visual changes that can dominate the landscape
but should at least borrow somewhat from existing form, line,
color, and texture (USFS 1974).

13.3.2.5 Visual Absorption Capability

The next step in the Visual Management System 1is to
identify the amount of change that a particular landscape, or
portion of the landscape, can absorb without significantly

affecting the visual character of that 1landscape. In VMS
terminology, this 1is known as Visual Absorption Capability
(VAC). Natural resource characteristics of the landscape are

mapped and evaluated along with observer-related
characteristics such as viewer sensitivity and position, to
produce a composite map that indicates the landscape's ability
to absorb change. There are numerous natural resource factors
that can affect VAC but the most important ones for the Quartz
Mountain site include slope, aspect, vegetative diversity,
vegetative screening capability, vegetation regeneration
potential, and soil characteristics such as «color,
productivity, and erosion potential.

VAC's for the Fremont National Forest were mapped in ca.
1981. This was done on a scale appropriate for overall forest
management, and was not necessarily intended to provide enough
detail for a project scale analysis. In order to provide more
detailed information relating to the specific site, the VAC's
were re-mapped for the Quartz Mountain site at 1" = 1000
based on current studies prepared by vegetation and soils
specialists (Figure 13.3-4).

13.3.2.6 Forest Management Area Six

The Fremont National Forest, in their 1987 Draft
Environmental Impact Statement for the Proposed Land and
Resource Management Plan, has identified a number of different
management areas with a variety of management objectives based
on landform and landcover characteristics. Management Area
Six, are areas identified as "scenic viewsheds". The goal of
this management area is to maintain or enhance the existing
appearance of the landscape along selected travel routes.
This management area directly relates to the Quartz Mountain
project in that most of the EIS alternative plans identify a
Management Area Six along the foreground corridor of Highway

QMGP-CHP13-FNL 13 - 11 FINAL



APPENDIX 3.D

TAXONOMY OF MODAL SOILS



9.2 CLIMATOLOGY

9.2.1 Methods

Twelve months of site-specific meteorological data were
available for analysis and inclusion in this report. Eight
months of precipitation data and six months of evaporation
data are also included. The parameters of wind speed, wind
direction and sigma theta are measured at 30 feet and
temperature is measured at the 6 foot level. All
meteorological data is recorded by a digital data acquisition
system (DAS).

Wind speed is measured continuously using a Met One, Inc.

Model 014 sensor interfaced directly to the DAS. Wind
direction is measured continuously using a Met One, 1Inc.
Model 024 sensor interfaced directly to the DAS. The

variation in wind direction, or sigma theta, is calculated in
software by the DAS based on the wind direction sensor inputs.
The DAS samples the analog data every 10 seconds and uses an
algorithm to produce 15-minute averages of wind speed, mean
vector magnitude, mean vector direction and standard
deviation. Temperature is measured continuously wusing a
Campbell Scientific Model 207 temperature probe interfaced to
the DAS.

The precipitation gage used is the Qualimetrics Model
6021-A electrically heated rain and snow gage. Precipitation
is totalized by the DAS every 15 minutes. Evaporation at the
site was measured for the period from April through October
using a Qualimetrics Model 6820 standard evaporation pan
equipped with a Qualimetrics Model 6844 evaporation gage which

provides a continuous record. The evaporation station is
equipped with a Campbell Scientific Model 107 temperature
probe to measure water temperature. The water level 1in the

pan and the water temperature are recorded by the data logger
every 15 minutes.

The Campbell Scientific, Inc. Model 21X datalogger is the
DAS used on the project. The Model 21X samples the analog
data, performs calculations when necessary, and stores the
results in its own internal memory and in an external solid
state storage device.

Regional temperature and precipitation information
presented in this report was taken from 30 year (1951-1980)
climatic summaries for the Round Grove weather station (4,880
ASL), which is about 4 miles west-northwest of the project
site. Evaporation information in this report was from
evaporation summaries for Tulelake, California (4,035 ASL) and
Summer Lake, Oregon (4,500 ASL). Tulelake is about 45 miles

QMGP-CHPO9-FNL 9 - 2 FINAL
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Mapping

Unit No. Classification

63B coarse-loamy, mixed, frigid Entic Haploxerolls

64 fine-loamy, mixed, frigid Typic Xerochrepts

64A% fine-loamy, mixed, mesic Typic Xerochrepts

64B* fine-loamy, mixed, mesic Typic Xerochrepts

65 fine-loamy, mixed, frigid Typic Xerochrepts

348 complex of 34A and 30A

417 complex of 41B and ashy over loamy-skeletal,

mixed, frigid Typic Xerorthents

1l Ssome classifications from Fremont N.F. SRI (USFS 1979),
Others estimated from best information available.




140. This land management objective at the Forest Planning
scale does not conflict with the identified VQO's for the
site, but is somewhat less restrictive and more general in
nature.

13.3.3 Key Viewpoint Analysis and Photo Point Selection

Key public viewpoints of the project area will include
foreground and middleground views from the roadways adjacent
or proximate to the site, and background views from distant
high points.

SH 140 will have the most sensitive views of the site
because of the proximity to these and the number and type of
travellers on this road. It has been identified as a scenic
travel route by the Forest Service (see Figure 13.3-1). There
are views from the site from Forest Roads 3660 and 3715 but
these roads have fewer travellers and are less sensitive
travel routes, but should still be considered sensitive. Road
3715 winds up the opposite butte (south of the site) and
currently there are only several gaps 1in the trees along the
roadway that allow middleground views toward the site. If
logging were to occur adjacent to the roadway on the north
site, substantially more views of longer duration would open
up toward the site. Other viewpoints that may ke important
include several more distant highpoints such as Gearhart
Mountain in the Gearhart Wilderness Area.

As project alternatives become available for study,
specific key viewpoints from these areas will be identified
and become the points from which project alternatives will be
evaluated. The view from these points will provide a basis
for comparison of the existing visual environment and the
modifications that may occur with the various alternatives.

13.3.4 Computer Simulation Process

The primary computer used for the simulation process is
an IRIS Silicon Graphics 2400 Workstation. This sophisticated
computer's capabilities include three-dimensional simulation
of landform and structures with interactive real time display
that makes it possible to move quickly from one viewpoint to
another. A second PC-based image processing or "paint system"
computer combines these three-dimensional simulations with
site photographs to create gquick, accurate, and realistic
portrayals of project alternatives from any viewpoint.

This computer simulation technology has been added to the
VMS process for the following reasons: (1) It allows the VMS
classifications to be illustrated three-dimensionally from any
viewpoint and to be combined with site photographs to test the
classifications as they appear on the landscape and to make it
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SUMMARY

The Quartz Mountain Gold Project site is located in south
central Oregon on the high plateau to the east of the Cascade
Mountains. Climate in the project area is moderate with warm
summer days and cool nights, and cool winter days and cold
nights. Air quality is generally good as the site is in a
rural area far from sources of atmospheric pollutants.
Particulate matter is the only contaminant present in moderate
quantities because it is generated naturally.

Data from a meteorological and air gquality monitoring
station located at the Quartz Mountain Gold Project site for
the period 1 November 1987 through 31 October 1988 is

summarized in this report. Thirty-year averaged data from
three weather stations near the site are also included in the
climatology. The parameters of wind speed, wind direction,
sigma theta, temperature, precipitation, evaporation,
concentration of total suspended particulate, and
concentration of particulate less than 10 micrometers in
diameter are presented. Methods used to determine these

parameters are described.

Average annual temperature near the site over 30 years is
44.1 degrees F. Temperature data collected at the site in
1987 and 1988 was an average of 42.4 degrees F. This data
showed January as the coldest month with an average
temperature of 23.7 degrees F and July as the warmest month
with an average temperature of 64.2 degrees F.

Average annual precipitation near the site over 30 years
is approximately 18 inches as water. Precipitation data was
collected at the site from 1 January 1988 through 31 October
1988. Total precipitation for this 10-month period was 12.4
inches as water. Maximum monthly precipitation occurred in
January and April. Minimum monthly precipitation occurred
during July and October.

Average May through October pan evaporation near the site
ranges from 44.6 to 47.3 inches. May through October pan
evaporation at the site was approximately 35 inches. Maximum
monthly evaporation occurred during July and August.

Winds at the site for the period are predominantly from
the west-northwest with a secondary frequency peak from the
southeast. Strongest winds blow from the southeast. The mean
wind speed for the period was 3.6 knots (4.1 mph). Wind
speeds are higher during the day than at night.

Particulate concentrations in the atmosphere_ were
measured at the site. The arithmetic mean concentration of

v
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The alternatives will be evaluated in terms of existing
VQO's, VAC's, and management area objectives to determine if
project alternatives are compatible with the Forest Service
objectives. Mitigation techniques will be determined that
will aid in reducing impacts to meet identified Forest Service
objectives.
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which he mapped and sampled the project area in detail and
contributed to the geologic interpretation of the area.

Mr. Thomas received his B.A. in Geology from the
University of Wyoming, Laramie, Wyoming in 1979 and his M.S.
in Geology from the University of Nevada-Reno, Nevada in 1985.

Mr. Thomas prior work experience includes positions as a
geologist with FMC Corporation and Noranda Exploration, Inc.
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include: (1) Retention/ High VAC; (2) Retention/ Medium VAC;
(3) Partial Retention/ High VAC; (4) Partial Retent@on/ Med@um
VAC; (5) Modification/ High VAC, and; (6) Modification/ Medium
VAC (Figure 13.4-1).

The areas where it will be most difficult to meet
management objectives are the Retention/ Medium VAC and the

Partial Retention/ Medium VAC 2zones. These areas are found
primarily along SH 140, Drews Creek and some of the steeper
areas along Forest Road 3660. The most visually desirable

areas for project components are the Modification/ High VAC
areas found primarily to the north and east of Quartz Butte.

At the project planning 1level, individual factors that
made up the VAC ratings will be evaluated to determine which
were visually crucial for a particular area. For example, an
area might have a lower VAC due to vegetation screening
potential or to soil color contrast. This type of information
will be useful in determining the desirability of developing a
particular site or the difficulty in mitigating limiting
factors such as soil color.

13.4.4 Recommendations

In general, the most visually sensitive areas on the site
are along Drews Creek and along SH 140. The trees along the
north side of SH 140 provide visual interest along the road
and help screen portions of the visually sensitive areas by
directing the viewer's attention along the road itself.
Wherever possible, these trees should be 1left in place.
Additionally, the trees along the north side of Forest Road
3715 also screen potential views toward the site. This area
should be managed carefully by the Forest Service to maintain
this screening effect. Typically, mining projects are either
highly visible and/or require major changes to the landscape.
However, the dominant features of the landscape, particularly
the buttes, may allow a synmpathetic design form for the
various project components.
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10.7 SIGNIFICANCE OF ARCHAEOLOGICAL FINDS: INTERIM CONCLUSIONS

10.7.1 Introduction

The cultural resource survey has identified numerous
prehistoric and historic remains within the project area.
Many of these remains may be destroyed or modified by the
proposed mining operations. The following two sections
briefly summarize the next steps necessary in managing the
cultural resources within the project area.

10.7.2 Prehistoric Sites

All of the prehistoric sites located within the project
area are lithic scatters, and are considered significant under
the conditions established by the PMOA on lithic scatters, as
noted above (Section 10.5.1). Further work at these sites is
needed to evaluate each site's specific potential for
contributing to our knowledge of the prehistory of the area.
A plan for evaluating these sites should detail: (1) the
specific research areas to which data from the sites could
apply:; and (2) the specific fieldwork and analyses necessary
to test each site's potential to contribute to those research
questions. The evaluation plan should also consider the
projected impacts from the mining project, with sites in those
areas of imminent activity tested first. The plan should also
consider the information potential of the entire range of
sites, taken together, rather than evaluating the potential of
each site in isolation from the others. Lithic scatters have
a high degree of redundancy (Davis 1986) in terms of cultural
materials recovered; consideration of the entire collection of
sites could allow for cost-effective sampling procedures in
both the testing and evaluation phases.

Analysis of isolated finds will be included in the final
report. Further work will not be necessary.

10.7.3 Historic Sites

Numerous historic sites, of wvarious types, as well as
historic isolated finds are located in the project area. All
of these finds may require additional evaluation. The most
important category of  historic finds are those remains
associated with the railroad logging operations of the 1930s.
A plan for evaluating these remains (Ewauna Camp, the railroad
grades, associated features) should be prepared. A second
category of historic finds are those relating to prospecting
and mining for cinnabar and gold (the nercury retort, Angel
Peak mine, the mining shaft). A plan for evaluating these
remains also needs to be prepared. A third category of
historic finds are the isoclated dumps located throughout the
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2.5 GILOSSARY

APHANTIC - Texture of an igneous rock in which in the
crystalline components are not distinguishable with the
unaided eye.

ARGILLIC ALTERATION - A form of hydrothermal alteration
in which certain minerals of a rock are converted to clay
minerals.

ASH-FLOW TUFF - A tuff, or unconsolidated pyroclastic
rock, deposited by an ash flow or gaseous cloud.

BASALT - A general term for fine-grained, dark-colored
mafic igneous rocks, commonly extrusive but locally intrusive.

BRECCIA - A coarse-grained clastic rock composed of
angular broken rock fragments held together by a mineral
cement or in a fine-grained matrix.

DIKTYTAXITIC - A high alumina olivine tholeiite.

ENDOGENOUS - Derived from within; geologic processes
originating from internal causes within the earth or magma.

EPITHERMAL - A hydrothermal mineral deposit formed within
about one kilometer of the earth's surface and in the
temperature range of 50° to 200° C.

EXOGENOUS - Geologic processes originating at or near the
surface of the earth or magma.

HYDROTHERMAL - Of or pertaining to hot water; a mineral
deposit precipitated from a hot aqueous solution.

NORMAL FAULT - A fault in which the hanging wall appears
to have moved downward relative to the footwall.

OPALIZED - A rock whose original constituents are
replaced by opaline silica, a form of silica containing
varying percentages of water.

PERLITIC - The texture of a glassy igneous rock that has
cracked due to contraction during cooling, the cracks forming
small spheruloids.

PHENOCRYST - Large crystals of the earliest generation in
a porphyritic igneous rock.

PHREATO-MAGMATIC - A magma being in contact with ground
water which is converted to the vapor phase.
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10.8 GLOSSARY

BIFACE - Stone artifacts which have had flakes removed
from both dorsal (exterior) and ventral (interior) surfaces,
in the process of forming a tool.

CCS - An abbreviation of cryptocrystalline, a term
referring to the fine crystalline structure of a number of
types of rock, which makes such stones relatively easy to
shape into tonls.

CORE - A chunk of rock from which flakes have been
removed in the process of manufacturing stone tools.

DEBITAGE - The pieces of stone that are left over after a
stone tool has been made.

ETHNOBOTANY - The study of the ways specific cultural
groups use plants.

FEATURE - Any physical remain of a past human activity
which includes relationships among various parts, which cannot
be removed intact from the site, e.g., a firehearth, a house
foundation, an activity area.

FIAKE - A chip of stone removed from a rock in the
process of making a stone tool.

ISOLATE - A single artifact or small collection of
artifacts which 1is not apparently associated with other
cultural materials within a bounded area.

LITHIC SCATTER - An open-area concentration of
prehistoric or protohistoric cultural debris, consisting
mainly of chipped stone tools and debitage, with limited
gquantities of other cultural materials and few, 1if any,
features.

PROJECTILE POINT - The tip of any projectile, including
spears points, atlatl darts points, and arrowheads.

SIGNIFICANCE - Specific criteria established in 36 CFR
604 for determining the eligibility of archaeological and
historic sites to the National Register of Historic places.

SITE - A location which has material remains of human
activities. In the region covered by the PMOA on 1lithic
scatters, a prehistoric site is specifically defined as more
than 10 artifacts (flakes or tools) occurring together in a
discrete location.

QMGP-CHP10-FNL 10 - 33 FINATL



13.5 GLOSSARY

BACKGROUND - the area lccated from 3-5 miles to infinity
from the viewer.

COLOR - the hue (for example, red or blue) and value (for
example, light or dark) of the light reflected or emitted by
an object.

CONTRAST - the diversity of adjacent parts, as in color
or tone; the difference in appearance between two (or More)
elements and/or an element and its background.

FOREGROUND - the detailed landscape found within 0 to
1/4- 1/2 mile from the viewer.

FORM - the mass or shape of an object, such as the shape
of the land surface or pattern placed on the landscape.

HORIZON LINE - the 1line along which the sky seems to
touch the earth; the visible horizon.

KEY VIEWPOINT - the point(s) commonly in use or
potentially in use where the view of a management activity is
the most disclosing. The locations which provide the means of
studying the visual impact of alternatives to the landscape

LANDSCAPE - the sum total of the characteristics that
distinguish a certain area on the earth's surface from other
areas. These characteristics are a result not only of natural
forces but of human occupancy and use of the land.

LAND USE - various human activities which impact the
landscape in a variety of ways.

LINE - a boundary between patterns in the landscape such
as ridges, or changes in vegetative types.

MIDDLEGROUND - the area located from 1/4-1/2 to 3~5 miles
from the viewer.

MODIFICATION - a visual quality objective meaning man's
activities may dominate the characteristic landscape but must,
at the same time, utilize naturally established form, 1line,
color, and texture. It should appear as a natural occurrence
when viewed in foreground or middleground.

PARTIAL RETENTION - a visual quality objective which in

general means man's activities may be evident but must remain
subordinate to the characteristic landscape.
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2.4 GEOLOGIC HAZARDS

2.4.1 Seismicity

The Quartz Mountain Gold Project 1is located in the
northwest portion of the Basin and Range Geomorphic Province
near the transition to the Columbia River Plateau Geomorphic
Province to the north and the Cascade Geomorphic Province to
the west. 1In the seismically active Basin and Range Province,
movement on high-angle normal faults has occurred from the
Tertiary to Present as a result of regional extensional
strain. Where the Basin and Range Province intersects the
relatively inactive Columbia River Plateau and Cascade
Provinces in southern Oregon, this extension 1is translated
into right-lateral strike-slip faults along which much of the
historic seismic activity has occurred (Lawrence 1976).

Although situated between two states, Washington and
California, that have had many violent earthquakes, Oregon is
much less active seismically. Since the beginning of the
historical record in 1841, 34 earthquakes of intensity V,
Modified Mercali Scale, and greater have occurred within
Oregon or near its borders. The majority of these earthquakes
occurred 1in the northern portion of the state near the
Washington border, and a few lower-intensity earthquakes were
centered in the southern portion of the state. These portions
of the state where the site 1is located, have been rated in
terms of earthquake hazard by the USGS as Zone 2, a region
where moderate earthquake damage could occur (von Hake 1976).
Central Oregon, underlain by the Columbia River Plateau, has
experienced very few earthquakes and is relatively inactive
seismically, and has been rated as Zone 1, an area where minor
earthquake damage can be expected.

The south-central portion of the state in the vicinity of
the Quartz Mountain Gold Project study area has experienced

five intensity V and one intensity VI earthquakes. Three
shocks (intensity V) were felt in Fort Klamath on 14 April
1920, and another near Lakeview on 11 January 1968. Between

26 May 1968 and 11 June 1968, a series of earthquakes called
the Warner Valley Earthquake Swarm shcok the area along the
Oregon-California border near Adel, Oregon. The largest and
most damaging of these was a magnitude 4.7 tremor on 3 June
1968, which was felt over an area of 11,00 square miles.

2.4.2 SLOPE STABILITY

Surface soil erosion and mass movement can occur in the
natural state and as a result of man's activities. Mass
movement is soil and bedrock movement which occurs below the
soil surface, such as landslips, slumps, slides rockfall, and
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VISUAL SENSITIVITY LEVELS - a three-level rating system
used to delineate areas receiving different amounts of
exposure (present or potential) to user groups with differing
attitudes towards changes in scenic quality. When combined
with distance zones and Variety Class, make up Visual Quality
Objectives.
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3.0 SOILS

3.1 INTRODUCTION

3.1.1 Objectives

Steffen Robertson and Kirsten (Colorado) Inc. (SRK) was
retained by Galactic Services, Inc. (GALACTIC) to conduct
environmental baseline studies for the proposed Quartz
Mountain Gold Mine in Lake County, Oregon. Soil studies are
described in this Soils Baseline Report which is intended to
serve as a technical support document for the Environmental
Impact Statement (EIS) currently being prepared by SRK under
the direction of the USDA Forest Service, Fremont National
Forest (USFS). This EIS is being prepared in accordance with
USFS guidelines for implementing the Council of Environmental
Quality Regulations (40 CFR 1500-1508) related to the National
Environmental Policy Act of 1969 (NEPA).

The soil baseline study was designed to accomplish the
following objectives:

1. Describe soils occurring within the study area and
prepare a soils map showing the study area
occurrence of these soils: and

2. Describe study area soil characteristics which will
affect reclamation planning for disturbed areas
associated with the proposed Quartz Mountain Gold
Mine.

3.1.2 Study Area

The Quartz Mountain Gold Project study area (Figure
1.1-1) 1is transitional between great basin and mountain
geography and includes a diversity of geology (Plate 2.1) and
soils. The study area is approximately 30 miles west-nor-
thwest of Lakeview, Oregon, with elevations ranging from 5,400
to 6,600 feet. The topography is dominated by round to
oval-shaped buttes of moderate relief. These buttes have a
general northwestern alignment and are dominantly composed of
intrusive rhyolitic rocks.

Climate in the project area is moderate with warm summer
days and cool nights, and cool winter days and cold nights.
The project area receives approximately 20 to 25 inches of
precipitation on an average annual basis. Most of this
precipitation is in the form of winter snows and locally
intense summer thunderstorms.
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rock units include the pyroclastic heterolithic tuff unit
(Tht) and scoriaceous and vesicular portions of the basalt
sequences.

Drill holes sited in rhyolite and tuff distal to the ore
bodies and those penetrating the lower basalt section cut
mostly wunaltered rock. Portions exhibit weak propylitic
alteration, but most rocks are fresh or merely stained with
iron oxides. Coarse-grained vein calcite is 1locally present
in drill chips. The common mineral assemblage of weakly
propylitically altered basalt on the perimeter of the ore
deposits is montmorillonite * illite %+ chlorite t quartz.

2.3.4.2 Mineralization

The Quartz Mountain district hosts epithermal mercury and
gold mineralization, both of which are spatially and probably
genetically related to emplacement of rhyolitic volcanic

rocks. While gold mineralization is the target of current
exploration activity, mercury was produced from the district
in the late 1950s. However, the mercury zones are separated

from 2zones of significant gold mineralization by 80 to 150
feet of barren or only weakly mineralized rock.

2.3.4.2.1 Mercury Deposits

Mercury occurrences within opalized rhyolite overlie both
the Crone Hill and Quartz Butte gold deposits. Cinnabar and
metacinnabar are disseminated and coat fractures in strongly
altered rocks. Native sulfur has been noted at Quartz Butte,
and some black chalcedony veins and pods on Crone Hill contain
stibnite * marcasite t pyrite. The mercury occurrences are
vapor-phase deposits formed in the upper portions of fossil
hot spring systems. Significant, economically exploitable
mercury values were found only within this acid-leached cap.

2.3.4.2.2 Gold Deposits

The surface projections of the Crone Hill and Quartz
Butte gold deposits are shown in Figure 2.3-2. The Crone Hill
deposit is horseshoe shaped and measures 3,000 feet in width
and up to 300 feet in thickness. The Quartz Butte deposit
measures up to 1,000 feet 1in diameter and 100 feet in

thickness. Ore zones typically consist of coalescing or
stacked masses of higher-grade material within disseminated,
lower~grade rock. Ore zones are better developed where thick

intervals of porous host rock are cut by faults.

Gold distribution within the ore =zones 1is confined to
certain alteration assemblages, which are }n turn determined
by host rock 1lithology. The Crone Hill ore body and
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large open pit mines. His involvement in the Quartz Mountain
project has included the preparation and entry of project
database information into the simulation computer. He is also
responsible for database management and development of custom
visual assessment software tools and processes.

Mr. Seely received a Bachelor of Arts in Art and
Photography in 1976 from Rockford College. His experience
also includes six years of civil engineering and six years of
three-dimensional simulation and computer animation production
and development.

Mr. Seely has been responsible for computer simulation
production in television advertising, aviation 1litigation,

weather forecasting, architecture, urban planning and
landscape architscture. His main goal 1s to ccnftinus =0
develop and improve the computer as a deslgn and +visual

communication tool.

13.8.4 Lin !i. Takeuchi

Ms. Takeuchi has been involved in a number of visual
assessment projects and has specialized in open pit mining
projects. Her involvement in these projects has included
field survey and photography, analysis, computer simulation,
and graphic preparation for permit applications and
Environmental Impact Statements.

Ms. Takeuchi received a Bachelor of Arts in Geography in
1977 from the University of Colorado in Boulder and a lMasters
in Landscape Architecture in 1986 from the University of
Colorado in Denver.

Ms. Takeuchi has previously participated in preparation
cf Lkaseline studies and impact assessments for various
engineering and environmental consulting firms in the Denver
araa. These projects have included: Environmental Impact
Statements for several mineral and coal mines within Colorado,
Wyoming, Utah, Arizona, and Texas. She has also been involved
in mapping coal resources in Colorado, Wyoming, Utah, and New
Mexico for the U.S. Geological Survey.
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tuff breccias imply that multiple overlap of mineralizing and
hydrothermal processes occurred.

2.3.2.2.3 Rhyolite

Silicic volcanics of the Quartz Mountain district include
two types of rhyolite dome complexes:

1. Exogenous, glassy flows and flow breccias; and

2. Endogenous quartz-eye rhyolite porphyry domes with
genetically related, proximal tephra tuff
accumulations (Plate 2-1).

Previous mapping in the district (Johns 1949, Haddock 1959)
identified the glassy exogenous domes as andesite vitrophyres
on the basis of petrographic examination. The vitrophyric
rhyolites bordering Crone Hill are part of the imposing Quartz
Mountain and Quartz Butte edifices. These are exogenous domes
built by multiphase, non-explosive extrusion of glassy
rhyolite flows. These rocks display diverse phenocryst
populations including biotite, plagioclase, sanidine,
hornblende and rare quartz, and exhibit widely varying
textures. Textural diversity 1is particularly notable in
rhyolite flows in the eastern half of the district, but is
less prominent in the domes 1in the western half of the
district. Flow bands are very conspicuous in Quartz Butte and
Quartz Mountain vitrophyres, and some flows are perlitic.

Porphyritic rhyolite, typified by the Crone Hill and
Quartz Butte rhyolites, is volumetrically 1less significant
than vitrophyric rhyolite and forms relatively small
endogenous domes. Portions of these rocks are flow banded,
contain glassy margins, and have a matrix that is partially
glassy. These rhyolites typically contain small quartz
phenocrysts, and may contain biotite. Abundant feldspar
phenocrysts (mostly sanidine) are now present as alteration
pseudomorphs or corrosion casts. Feldspar is also present in
fine-grained groundmass aggregates with quartz and glass
(Dudas 1986).

2.3.2.2.4 Undifferentiated Alluvium/Colluvium

Over ninety percent of Crone Hill and Quartz Butte is
covered with five to ten feet of unconsolidated, fragmental
rocky soil. This soil is poorly developed and consists mostly
of wunderlying rock fragments, fine silt and clay-size
particles, and some tree and shrub roots. Along drainages,
the alluvium contains more rock and sand size fragments of
mixed rock lithologies, less silt and clay, and more organic
material. There is no apparent association of colluvium

QMGP-CHPO2~-FNL 2 -9 FINAL

e



Winthrop Associates. 1987c. Test excavations: sites SRK/HL 1
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3.2 LITERATURE REVIEW

The USFS publication Fremont National Forest Soil
Resource Inventory (SRI) (USFS, 1979), provides the technical
framework for this study. The Soil Taxonomy Handbook (USDA
1975), The National Soils Handbook (USDA 1974), and The Soil
Survey Manual (Revised) (USDA 1979) provide technical guidance
in conducting soil survey investigations. The SRI report was
reviewed in detail and much of the information included in
this report was obtained or modified from this document.

QMGP-CHPO3~FNL 3 -3 FINAL



APPENDIX 10.A

SURVEY MEMORANDUM OF AGREEMENT




TECHNICAL REPORT NO. 14

NOISE

Prepared for

THE QUARTZ MOUNTAIN GOLD PROJECT

GALACTIC SERVICES, INC.

USDA FOREST SERVICE
FREMONT NATIONAL FOREST

Prepared by
MARIATT & ASSOCIATES
3611 Richmond Drive

Fort Collins, Colorado 80526

and

STEFFEN ROBERTSON AND KIRSTEN (COLORADO) INC.

1755 East Plumb Lane Sulte 230
Reno, Nevada 89502

Revised December 1938




2.3 GEOIOGY - PROJECT AREA

2.3.1 Methods

The Anaconda Minerals Company conducted the 1initial
acquisition and exploration program at Quartz Mountain. WRI
followed up with a reconnaissance program that identified
areas of gold mineralization within the Quartz Mountain
project area based on detailed geologic mapping, sampling and
limited exploratory drilling. Following the assessment of
these geologic data, an extensive exploratory core and reverse
circulation drilling program and other related development
work were conducted in the Crone Hill and Quartz Butte areas
to provide a database for an accurate geologic and reserve
evaluation of these deposits.

2.3.2 Results and Discussion

2.3.2.1 Geologic Setting - Project Areas

The geology of the Quartz Mountain gold-mercury district
is dominated by widespread high-alumina olivine tholeiite lava

flows and pyroclastic rocks (5-10 million vyears (m.y.)
informally named the Devils Garden lava field (McKee et al.
1983, Hart et al. 1984). Within the Devils Garden volcanic

field, linear belts of silicic volcanism coincide with the
prominent northwest-trending, right-lateral fault zones which
may have acted as conduits for rhyolitic magma derived from
crustal melting. Rhyolite domes in the vicinity of Quartz
Mountain occupy the McLoughlin lineament (6.4 to 8.1 m.y.).
Sub-parallel normal faults and a conjugate set of north- to
northeast-trending faults are also present in the project area
(Figure 2.3-1). Hydrothermal alteration and gold
mineralization are spatially and genetically related to
endogenous, quartz-eye rhyolite porphyry domes. Northwest and
northeast-trending faults controlled the movement of
mineralizing fluids in the dynamic hydrothermal system which
deposited gold and related trace elements.

2.3.2.2 Stratigraphy

2.3.2.2.1 Basalt

The basalt section, which 1is part of a regional basalt
sequence, 1s several thousand feet thick. Within the project
area, three petrographically distinct basalt units were
identified:

1. A pre-rhyolite sequence of very fine-grained to
trachytic flows;
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3.4 RESULTS AND DISCUSSIONS

3.4.1 Mapping Unit Delineations (modified from SRI report)

Soil mapping units are delineated by identifying soils
with similar characteristics. Mapping unit identification is
shown on the soils map as numbers and letters (Figure 3.3-1).
The most dominant soil type accounts for at least 70 percent
of the mapping unit delineation.

The dominant soil of the mapping unit is described in the
mapping unit description. Within the mapping unit other soils
occur. Those most commonly associated with the dominant soil
are listed in the descriptions as inclusions. These
inclusions normally account for no more than 30 percent of the
unit.

Soil map unit and other map units are defined as 1land
types that have a definable range of characteristics based on
similar soil, geology, landform, slope, and vegetation types.
Three types of mapping units were defined in the study area:

1. Standard Mapping Units: These map units contain at least
70 percent of one 1land type that have similar
characteristics, such as dominant soil type; common land
type inclusions; bedrock; landform and slope; elevation;
vegetation type:; drainage type; permeability rates; and
profile characteristics, including coarse fragment
content. These units are 1labeled with a two digit
number, commonly followed by the suffix A, B, or C.
These letters denote the slope categories of the soil
types and are defined as: A (0-15 percent slopes), B
(16-40 percent slopes), and C (greater than 40 percent
slope).

2. Mapping Unit Complexes: These map units, shown on the
map with three digits, are used in areas where two or
more mapping units are present but cannot Dbe
distinguished from each other in the scale used 1in the
soils map.

3. Miscellaneous Map Units: Map units or land types that
are too variable to be described by a definable range of
characteristics are labeled with a single digit number on
the soils map.

There are 32 mapping units recognized in this survey.
Four (4) are miscellaneous mapping units, two (2) are mapping
unit complexes, and twenty-six (26) are standard mapping units
(Appendix 3.D).
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14.0 NOISE

14.1 INTRODUCTION

Galactic Services, Inc. 1is conducting exploration and
feasibility studies fcr the development of a gold mine in Lake
County, just north of the village of Quartz Mountain, Oregon.
While it was recognizad that, due to the rural nature of the
area, the sparse population in the village and the limited
traffic passing through the study area, that the background
noise level was very low, no guantitative information exists
on ambient noise levels in the project area. As part of the
environmental studies for the project, therefore, monitcring
of the ambient noise at potentially noise-sensitive locations
around Quartz Mountain and nearby communities was conducted
during January 1933.

14.1.1 Cbijectives

The objective of the baseline study of the noise in the
Quartz Mountain study area was to determine the ambient
(present background) noise levels prior to the construction
and operation of the gold mnine. This report presents the
results of the monitoring program and identifies the probable
baseline of noise in the area.

14.1.2 Study Area

The Quartz Mountain Project is located approximately 0.5
miles northeast of the intersection of SH 140 and USFS Road
3660 in southwestern Lake County as shown on Figure 1.1-1.
This intersection is located near the Quartz Mountain pass on
SH 140. The village of Quartz Mountain, consisting of only
three houses, several unoccupied small, c¢ld cabins and a few
outbuildings, is located approxinmately 0.25 miles southeast of
this intersection along the south side of SH 140.

Noise monitoring sites were selected at 1locations
approximately 25 feet from the three houses in the village,
along the logging road just south of the houses, just off SH
140 at the Quartz Mountain pass, and, due to heavy snow which
occurred during the monitoring period, directly on SH 140 just

to the east and <o the west o¢f the village. A few
measurements were also made 1in the towns of Lakeview,
appreximately 30 =miles east of Quartz lMountain, and Bl.,
approximately 13 niles west of Quartz lMountain. Illeasurements

were made during the period Thursday 14 January 19838 through
Monday 14 January 18 1988.
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2.2 REGIONAL GEOLOGIC SETTING

The project area is located in south-central Oregon in
the northwest portion of the Basin and Range Province near the
transition to the Columbia River Plateau Province to the north
and the Cascade Province to the west (Figure 2.2-1). The area
is characterized by northwest-trending extensional, right-
lateral fault zones and north-trending normal faults which
form a series of fault-block mountain ranges capped by
volcanic rocks, intervening pluvial basins filled with
alluvium and fans marginal to the range fronts, and volcanic
highlands commonly capped by basalt flows. Overall
displacement of 6 to 12 miles has been demonstrated along the
McLoughlin fault zone (Lawrence 1976). Major north-trending,
normal range-front faults with several thousand feet of
vertical offset form spectacular escarpments (Figure 2.2-2).

2.2.1 Geologic History

During Oligocene to early Miocene time, wide-spread
basalt flows and related tuffs and rhyolite dome complexes
were deposited in a widespread composite volcanic field in
south-central Oregon. These rocks are part of the westward-
sweeping Cascade arc volcanism related to the continent-margin
subduction zone. (McKee et al. 1983, Hammond 1979).

Mid-Miocene and younger basalts and bimodal volcanics
were deposited upon and within this ‘Ybasement" volcanic
complex. They 1include and rhyolitic dome complexes and
associated tephra deposits, ash-flow tuffs, and tuffaceous
sediments. These rocks represent the transition from
subduction-related volcanism to bimodal volcanism related to
Basin and Range extensional tectonics. Silicic rocks within
this sequence are characterized by exogenous and endogenous
rhyolite domes and flows, and a variety of tephra and
pyroclastic deposits. Tuff and tuffaceous sediments occur
locally in and around these domes.

The youngest rocks 1in the region are interbedded
Quaternary basalts, Plio-Pleistocene lake beds, and recent
alluvial deposits. Alluvial silts, sands, and dgravels are
present along present-day and paleo-stream channels and 1in
alluvial fans (Walker 1963, Peterson and McIntyre 1970).

South-central Oregon was extensively prospected for
mercury and uranium in the 1950s and 1960s, and has been a
target for precious metal exploration in recent years.
Mercury deposits found in the area are small, with reported
production of less than five to a few tens of flasks (Brooks
1963). Two uranium deposits were mined from 1955 to 1965,
with 400,000 pounds of U;0g produced. Some active uranium

QMGP-CHPO2-FNL 2 - 2 FINAL



11

P
fury

B e e e e
[ W U

e el
P

e
T

PP RPRPRPPe
el

[t
=

el
e el

11

11

11

11
11
11
11
11

.

I e T S = R S S L T S Y S S SN S St SRt SO S Y S S

AR O RN UL DD DD D DDDDDDLSDDEDDD DD DD DD

. . . [y . )

NN AR WNDNNNND DN
. . e e e e e o .

TABLE OF CONTENTS CONTINUED

Lakeview Fire Department
Lakeview Parks and Recreation
Lakeview Street Maintenance
Lakeview Water System
Lakeview Sewer System
Lakeview Water District
Lakeview Fiscal Analysis
akeview School District #7
nion School District
ake District Hospital
uman Services

Adult and Family Services
Children's Services

Mental Health

Lake County Public Health Office
Lake County Senior Services
Crises Intervention Center
Employment Training

Day Care

. .

.

NREPWONOAUUS, WP OHCGHWOWOO NN U & W

—
e

Bly Water and Sanitary District
Bly Fire Protection District

.7.4 Bly Ambulance Service
.7.5 Bly Area Schools

Land Use
Transportation

.1 Highways, Roads, and Streets
.1.1 Principal Arterials

.1.2 Minor Arterial

.1.3 Major Collectors

.5 GLOSSARY . . . . .

.6 PUBLIC AND AGENCY CONTACTS

.7 REFERENCES CITED

.8 LIST OF PRINCIPAL PREPARES

.8.1 George F. Blankenship
.8.2 Jed M. Goldstein

.8.3 Jennifer T. Sebesta
.8.4 Elaine A. Taylor

iv

11

11

11

11

114

115

117

121




per unit area (A) perpendicular to the direction of flow.
Since the enercy is assumed to be transmitted uniformly over a
sphere of area 4 pi r2, the intensity I thus decreases as a
function of 1/r2. This means that the sound decreases as a
square of the distance between the source and the receliver.

The human ear can tolerate a rather large range of sound
wave intensities. Table 14.2-1 provides examples of the sound
pressure levels of representative sounds and noises (Tipler
1976) . Data from this table can be used for compariscn
between recommended acceptable sound levels and the scurd
levels monitored at the study area.

Since the dB scale 1s nonlinear, scund 1levels fron
individual sources cannct be added directly. For example two
scund socurcaes operating alcne preducing 75 and 30 d3
respectively, when combined will produce a sound level of only
81.2 dB.

14.2.3 Tine Weighting of Sound levels

The volume of environmental sound almost always varies
with time. The most frequent method of describing the time
weighted average of time involves the percentage of
observations of sound which exceed specified levels during a
given time period. For example L;, Ljg, Lsg and Lgg are used
to define the level exceeded 1, 10, 50 and 90 percent of the
time.

While the State of Oregon appears to favor the use of Ljg
and Lgy [Noise Regulation 340-35-035 (1)(b)(B)(1)], the
equivalent sound level (Lgg) concept has been advanced by the
federal government and other state governments to supersede
other cumulative measures (Lipsccmb and Taylor 1978). This
term, representing the time weighted average sound level is
defined as:

Leq = 10 logjg (1/t  10L/10 at) (3)

This equation 1is often simplified by the use of the near
equivalent:

Lip - Leq = 01.28s - 0.115s? (4)

where s 1s the standard deviation ¢f the socund levels
measured. Eguation (4) however, assunmes that the reasure-ent
data follow a normal distribution (Gordon et al. 1971). Feor
ccrpleteness, the data gathered at  gQuarts  zuntalin and

vicinity are summarized for each of the above levels.
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TABLE 3.4-1

ACREAGES OF EACH MAPPING UNIT
IN THE QUARTZ MOUNTAIN GOLD PROJECT STUDY AREA

MAP UNIT1 ACREAGE? MAP UNIT ACREAGE
3 27.27 37B/R.0. 73.56
4 10.29 37C 22.88
4A 14.15 40A 222.00
6 35.54 40B 1041.02
16* 261.22 41A 540.65
18%* 9.25 41B 806.22
30A 31.18 41C 141.86
31A 153.32 63A 218.43
34A 318.54 63B 20.25
34B 72.00 64 631.36
34B/R.0O 11.89 64A% 369.82
34A%* 243.01 64B* 125.32
34B* 168.32 65 98.09
34C/R.0O.* 5.12 348 186.76
37A 1008.53 417 24.91
37B 555.32

lMap units identified in the study area are described in
accompanying text and their distribution shown on Figure
3.3-1.

2Acreage calculations by Wilsey & Ham, Portland, Oregon.
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SUMMARY

The study area for the socloeconomic analysis is the Town
of Lakeview and southern Lake County, Oregon, and the Bly
rural center which is in Klamath County, Oregon. These areas
were selected due to their proximity to the Quartz Mountain
Gold Project site suggests that most inmigrants, or workers
who move into the area to take Jjobs with the project, would
probably move to one of these ccmmunities.

Local Economy

The economy of Lake County is dominated by government
employment and the timber industry, and to a lesser extent,
agriculture and the retail and service sectors. Employment
has increased in Lake County during the 1980 to 1986 pericd,
as has total labor income. Although Klamath County employment
data is not disaggregated for the Bly area, interviews with
local officials indicated that the local economy is based on
government employment (primarily the USFS Bly Ranger District)
and timber employment (Weyerhauser cutting crews). Many Bly
area residents commute to Klamath Falls or Lakeview to work.
Weyerhauser has closed two mills in Bly since 1980.

There are considerable number of unemployed or
underemployed workers with skills appropriate for the Quartz
Mountain Gold Project who currently live in Lake and Klamath
counties. The Oregon Division of Employment had 37 workers
with heavy eguipment skills in Lake County and 396 such
workers in Klamath County registered for work in the July 1986 .
through June 1987 period.

Population

Lake County population (estimated at 7300 in 1986) has
decreased by 232 people over the 1980-~1986 period. At the
same time, Lakeview (estimated at 2785 in 1986) and the
Lakeview urban growth area (estimated at 1191 in 1986) have
grown by 15 and 1001 people respectively. In the Bly area,
population has decreased from 246 in 1980 to 238 in 1986
according to Portland State University (1987). This
population stability is of interest, considering the closure
of Weyerhauser's mills.

Housing

All though there were approximately 100 houses for sale
in the Lakeview area, there have been an average of only 16
for rent in recent months. In January 1988 there were only 30
mobile homes spaces for rent.
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TABLE 14.3-1 Continued.

SITE 2.
Galactic Services, Inc. Co. office house
Date/Day Number of Sound Pressure Level
Tire Observations Ly Lig Lsgo Lgg Leg
1/14 (Thu) 250 60.8  47.7 42.2 37.8 44.3
2000

Lavironmental Conditions:

In yard of house rented by the Galactic Services Co. in Quartz

Mountain. Snow covered. Air Temperature: 35°F, Relative Humidity:
85%, SKy Cover: Total, low clouds. Rain turning to snow shortly

after completion of data collection. Wind: 2-10 mph from S, W, N,
Gusty.

SITE 3. ;
B. Stone's house driveway-~
Date/Day Number of Sound Pressure Level
Time Observations L4 Lig Lgo Lgg Leq
1/15 (Fri) 258 60.5 46.5 39.0 35.5 43.0
1440

Environmental Conditions:

25 feet North of B. Stone's house in Quartz Mountain. Snow covered.
Air Temperature: 25°F, Relative Humidity: 70%, Sky Cover: Total,
low clouds. Wind: 0-7 mph from S, W, N. Gusty.

lpecause of the frequency of snowfall and the depth of the snow on
each side of the driveway into Ms. Stone's house, it was not
possible to obtain acceptable measurements within 25 feet of her

house during all measurement periods. It was believed that the
snowbanks on each side of the drive would serve as sound absorbers
of traffic noises from the highway. From the summarized data it

appears that the noise levels measured in the yards of each of the
thres houses were essentially the same with the Lzg and Lgg values
reflecting primarily the breezes in the trees.
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The so0il 1is moderately well to ©poorly drained.
Permeability is moderate in the surface soils and slow or very
slow in the subsoils.

Range of Profile Characteristics of Soil 16%*

Litter: Leaves and stems; 0 to 0.25 inches thick.

Surface layers: Very dark gray to dark grayish brown silt loam
or clay loam; weak to moderate, mediunm,
granular structure; soft to hard; slightly
plastic; pH ranges from 5.6 to 6.6; 5 to 10
inches thick.

Subsoil layers: Very dark gray to black clay loam or silty
clay loam; strong, fine to medium subangular
blocky structure; lower subsoil is strongly
mottled, gleyed, and has massive structure;
very hard; plastic to very plastic; pH ranges
from 6.0 to 7.0; over 40 1inches thick;
intermittent hardpan is hard and strongly
cemented.

3.4.2.6 Mapping Unit 18%*

Mapping unit 18* consists dominantly of Landtype 18* and
minor amounts of Landtypes 17 and 19. Landtype 18* is similar
to Landtype 17 with the exception of internal drainage soil
color and vegetation. It is similar to Unit 16 with the
exception of elevation and position in the landscape.

Landtype 18* has deep to very deep alluvial over residual
soils which have developed in tuff, breccia, and lava sedi-
ments. Surface layers are thin and medium to moderately fine
textured. Subsoil layers are thick to very thick and fine
textured. Sand and gravel lenses occur locally.

Bedrock is soft to moderately hard, massive rhyolite-
dacite ash-flow tuff, tuffaceous sedimentary rock, and
breccia. Depth to bedrock ranges from 40 to 144 inches.

Typically, Landtype 18* occurs on wide alluvial valleys
adjacent to major streams and rivers. Slopes are less than 5
percent.

This landtype ranges in elevation above 5,000 feet and of
sedges, rushes, meadow foxtail, and bluegrass, and scattered
patches of stands of mixed conifers.

The soil is moderately well to somewhat poorly drained.
Permeability is moderate in the surface soils and slow or very
slow in the subsoils.
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school in Bonanza. Currently Bonanza has capacity for 14
additional students.

Fiscal Conditions

Both Lake County and the Town of Lakeview are in sound
fiscal condition according to recent budgets and audits.
Revenues have exceeded expenditures in both of these
jurisdictions in recent years, and both have had substantial
positive annual balances.

Lakeview School District #7 has been in a precarious
fiscal condition in recent vyears, owing primarily to the
peculiarities of Oregon school finance mechanisms and the
district's inability to receive voter approval of a new tax
base. The Lake County Commissioners transferred Forest
Receipt funds from the county road fund to the school district
to cover a projected $207,600 shortfall in operating funds.

Union School District $5 is required to pay $4,860 in
tuition for each high school student it sends to the Lakeview
District. If more than 11 new high school students were to
move into the Westside area, the Union District would have to
ask county taxpayers to approve a new tax base.

xii




TABLE 14.3-1 Continued.

SITE 5. _
State Highway 140 east of Quartz Mountailn

Sound Pressure Level

Date/Day Number of

Time Observations L4 Li1g Lso Lgo Leg
1/16 (Sat) 336 68.0 38.0 27.5 21.0 35.2
1615

Environmental Conditions:

Directly on SH 140 akout 1/2 mi east of 'A'frame house in Quartz
Mountain village. Deep snow covered. Road plowed and sanded. Air

Temperature: 24°F, Relative Humidity: 60%, Sky Cover: Partly Cloudy,
Wind: Calm.
SITE 6.

Lakeview Hospital
Date/Day Number of Sound Pressure Level
Time Observations Lq Lig Lso Lgo Leg
1/15 (Fri) 239 68.0 53.5 43.6 39.7 50.5
1615 (A)
1/17 (Sun) 150 58.0 47.5 45.0 43.5 45.4
1230 (B)
1/18 (Mon) 160 36.1 35.2 31.6 29.6 32.5
2230 (C)

Environmental Conditions:

(A) In parking lot on SE side of lLakeview Hospital. Parking lot
plowed and sanded. Children playing at school playground 1 block

away. Air Temperature: 40°F, Relative Humidity: 70%, Sky Cover:
Cloudy, Wind: 0-1 mph.
(B) In parking lot on SE side of Lakeview Hospital. Parking lot
plowed and sanded. Air Temperature: 33°F, Relative Humidity: M, Sky
Cover: Clear, Wind: 2-5 mph from W.
(&) In parking lot on SE side of Lakeview Hospital. Parking lot
plowed and sanded. Air Temperature: 16°F, Relative Humidity: M, Sky
Ccver: Clear, WwWind: Caln.
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sage, bitterbrush, phlox, bottlebrush squirreltail, Idaho
fescue, and mountain mahogany.

The soil is well drained. Permeability is moderate to
slow in the surface soils and slow or very slow in the
subsoils. Coarse fragment content average 1less than 35

percent in the textural control section.

Range of profile Characteristics of Soil 30A

Litter: None

Surface layers: Dark brown or dark grayish brown locam or clay
loam; weak, fine granular structure; 10 to 30
percent coarse fragments by volume; soft;
slightly by plastic to plastic; pH ranges from
5.0 to 7.0; 6 to 16 inches thick.

Subsoil layers: Dark reddish brown to dark brown stony clay
loam, silty clay loam or silty clay; moderate,
fine to medium subangular blocky structure
with occasional moderate, coarse prismatic
structure; 5 to 50 percent coarse fragments by
volume; very hard; very plastic; hard, and
massive; pH ranges from 5.0 to 7.0; 9 to 29
inches thick.

3.4.2.8 Mapping Unit 312

Mapping Unit 31A consists dominantly of Landtype 31A and
minor amounts of Landtypes 28, 30B, 56A, and 34A. Landtype
31A is similar to Landtype 28 with the exception of soil depth
and vegetative type. It is similar to Landtype 30B with the
exception of slope range coarse fragment content, and position
in the landscape.

Landtype 31A has shallow to moderately deep, stony
residual scils located primarily on lower elevations. Surface
soils are thin and medium to moderately fine textured.
Subsoils are thin and moderately fine or fine textured.
Surface vesicular basalt boulders commonly cover up to 50
percent of the surface. Rock outcrops and boulder parches are
common within some areas.

Bedrock is interbedded soft, reddish brown tuff or hard,
gray basalt or andesite. Depth to bedrock ranges from 15 to
25 inches.

Typically, Landtype 31A occurs on dgently rolling basalt
lava and tuff tablelands on slopes from O to 15 percent
slopes. It occurs on a wide range of elevations but primarily
on lower elevations or forest fringe areas.
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11.

1

11.0 SOCIOECONOMIC TECHNICAL REPORT

INTRODUCTION

11.1.1 Objectives

The primary purpose of this technical report 1is to

identify and analyze the potential socioceconomic effects of
the proposed Quartz Mountain Gold Project.

This includes the following objectives:

A)

11.

1.

To determine the potential effects of both the no action
and proposed action alternatives on the following
socioeconomic elements:

1) Local Economy;

2) Population;

3) Housing;

4) Local Government Facility, Services, and Fiscal
Conditions;

5) Land Use;

6) Transportation; and
7) Resource Based Recreation.

To provide an information base concerning these effects
for the USFS, 1local officials, and Galactic Services
officials so they may work to enhance the positive
socioeconomic effects of the project and avoid, manage,
or mitigate any negative socioeconomic effects.

2 Study Area

The primary socioceconomic study area for the Quartz

Mountain Gold Project includes the fcllowing areas:

1) Lake County (southern portion);
2) Town of Lakeview;
3) Lakeview School District #7;

4) Town of Bly; and
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A —
TABLE 14.3-2
OCTAVE BAND ANALYSIS
1/15/88 . 1/17/88
Frequency 1630 1300
(Hertz) Site 1. Site 7.
25, 21 23
50 40 42
100 44 49
4 200 46 40
~ 400 44 42
800 . 54 44
1600 41 34
3200 35 41
6300 - 36
12500 - 22
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unit occurs primarily on lower elevations but includes some
units at higher elevations.

This landtype ranges in elevation above 4,800 feet and
supports ponderosa pine, big sage, wax currant, mules ear,
bottlebrush squirreltail, squawcarpet, Ross sedge,
serviceberry, Idaho fescue, 1lupine, bluegrass, phlox, and
Oregon grape. Some units also contain manzanita.

The soil is well drained. Permeability is moderate in
the surface soils and slow in the subsoils. Coarse fragment
content averages greater than 35 percent in the textural
control section.

Range of Profile Characteristics of Soil 34A

Litter: Needles, leaves, twigs, and decomposing organic
matter; 1 to 4 inches thick.

Surface layers: Dark reddish brown or dark brown loam; weak,
fine granular structure; 10 to 50 percent
gravel, cobbles, and stones by volume; soft;
slightly plastic; pH ranges from 5.5 to 6.8; 5
to 12 inches thick.

Subsoil layers: Dark reddish brown or dark brown stony clay
loam or silty clay 1loam; moderate, fine
subangular blocky structure; 35 to 70 percent
gravel, cobbles, and stone by wvolume; hard;
plastic; pH ranges from 5.5 to 7.0; 20 to 36
inches thick.

3.4.2.10 Mapping Unit 34B

Mapping Unit 34B consists dominantly of Landtype 34B and
minor amounts of Landtypes 34A, 34C, and 37B. Landtype 34B is
similar to Landtype 34A with the exception of landforms, slope
range, and position in the landscape. It is similar to Unit
34C with the exception of slope range. Unit 37B differs by
vegetative type.

Landtype 34B has moderately deep, stony residual and
colluvial reddish brown soils with ponderosa pine timber
types. Surface soils are very thin or thin and medium or
moderately fine textured. Subsoil layers are moderately thick
and moderately fine textured. Large vesicular basalt boulders
up to 3 feet long are common.

Bedrock is interbedded soft, reddish brown tuff or hard
gray basalt. They are massive to highly fractured and
competent. Depth to bedrock ranges from 25 to 48 inches.
Some areas are deeper than 48 inches to bedrock.
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Bly School

Children of project workers residing in Bly would attend
Bly schools.

Union School District #5

Union School District #5 serves the Westside rural
center. High school children from the Union district attend
school in Lakeview.

Although a full quantitative analysis will not be
performed for Union District, the study will provide a
gualitative discussion of potential project impacts on the
district.

Bonanza High School

High school students from the town of Bly are transported
to the Bonanza High School.

City of Klamath Falls

Klamath Falls labor force data is used in this study to
determine the availability of workers with skills appropriate
for the project.
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14.5 CONCLUSIONS

Measurements made in the vicinity of Quacrtz Mountain
during January 1988 indicated that the area experiences very

little background sound. Not more than 20 tc 40 vehicles
passed through the area during the '"busiest" hour with many
hours each day when no traffic occurred. The highway is

reasonably straight with only a moderate grade allowing for
most vehicles to pass through the area at speeds near the
legal limit.

Even in the towns of Lakeview and Bly, the baseline noise
levels are very 1low. Only one L value above 70 dB was
recorded in downtown Lakeview and this was associated with the
fire siren from the station less than one block away at 11:00
PM. Ninety percent of all sounds monitored in downtown
Lakeview even at noon on a weekday were below 63 dB.

It 1is recognized that the presence of the deep snow
including a considerable amount on the branches cf the trees
tended to nmuffle the sounds in the area. Of the 2185 sound
measurements made in and around the village of Quartz
Mountain, only 22 were of >70 dB while 961 were < 30 dB, the
level identified as keing "very quiet'".
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Bedrock is interbedded soft, reddish brown tuff or hard
gray basalt. They are massive to highly fractured and
competent. Depth to bedrock ranges from 25 to 48 inches.
Some areas are deeper than 48 inches to bedrock.

Typically, Landtype 34B occurs on basaltic eruptive
centers, shield volcanoces, and block fault scarps on slopes
from 16 to 40 percent. It occurs on a wide range of eleva-
tions but is most typically found on lower elevations.

This landtype ranges in elevation above 4,800 feet and
supports ponderosa pine, Oregon grape, mules ear, Ross sedge,
Idaho fescue, mountain mahogany, big sage, wax currant,
squawcarpet, serviceberry, lupine, and occasionally manzanita.

The soil is well drained. Permeability is moderate in
the surface soils and slow in the subsoils. Coarse fragment
content average greater than 35 percent in the textural
control section.

Range of Profile Characteristics of Soil 34B

Litter: Needles, leaves, twigs, and decomposing organic
matter; 1 to 4 inches thick.

Surface layers: Dark reddish brown on dark brown loam or clay
loam; weak to moderate, fine granular
structure; 10 to 50 percent gravel, cobbles,
and stone by volume; soft; slightly plastic;
pH ranges from 5.5 to 6.8; 5 to 12 inches
thick.

Subsoil layers: Dark reddish brown or dark brown stony clay
loam or silty clay loam; moderate, fine
subangular blocky structure; 35 to 70 percent
gravel, cobbles, and stones by volume; hard:;
plastic; pH ranges from 5.5 to 7.0; 20 to 36
inches thick.

3.4.2.12 Mapping Unit 34A*

Mapping Unit 34A* consists dominantly of Landtype 34A%*
and minor amounts of Landtypes 34B*, and 35. Landtype 34A* is
similar to Landtype 34B* with the exception of slope range.
It is different from Unit 35 in vegetative type. Landtype
34A* is found on south slopes and has a mesic temperature
regime. 34A is found at higher elevation and on north slopes.
They are frigid.

Landtype 34A* has moderately deep to _deepﬁ stony and
residual reddish brown soils with ponderosa pine timber types.
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11.3 METHODS

11.3.1 Agency Contacts

A scoping meeting was held by the U. S. Forest Service
(USFS) for the Quartz Mountain Project Team and affected
agencies. One of the items discussed was the socioeconomic
issues of concern for the project and the area of potential
impact. The scoping process suggested areas for emphasis in
information collection and socioceconomic assessment. The
resulting scope was then reviewed by the agencies.

11.3.2 Data Collection

The information needed to describe existing socioceconomic
conditions includes employment and earnings; population;
housing; 1local government facilities, services, and fiscal
conditions; human services; land use; and transportation.

11.3.2.1 Enplovment and Earnings

The purpose of collecting employment and earnings
information is to describe the current local economy, recent
local economic trends, local labor force characteristics, and
potential qualified workers available to a project.

Employment and earnings data collected include:

- number of employecs by sector for Lake County,

- employment earnings by sector for Lake County,

- persons in labor force, by sex and age group,

- employed persons, by sex and age group,

- labor force participation rates by sex and age groups,

- unemployment and unemployment rates, and

- local labor force availability, by occupation and skill.

Sources of employment and earnings data include:

- U.S. Bureau of Economic Analysis (BEA). This data 1is
only available through 1984; 1985 and 1986 data will not

be available until later in 1988 (BEA 1936).

- State of Oregon, Department of Human Resources,

Employment Division, Labor Market Information Office

(LMI), Klamath Falls. Employment and wage data from LMI
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Lgn (day/night equivalent sound level) - the eguiva;ent (see
Legq) A-weilghted sound level during a 24-hour period with a 10
deédibel weighting applied to the nighttime hours of 2200 to 0700.

Leg (equivalent sound level) - a method for combining the
noise ‘(measured (dBA) from both individual events and
quasi-steady state sources into a measure of average noise
exposure over a given time period. Lgg is formulated in terms of
the equivalent steady noise level which, in a stated time period,
would contain the same noise energy as the time-varying noise
during the same period.

L, (nighttime equivalent sound level) - the quivalent (see
Leq) A-welghted sound level during a nine hour period from 2200
to0700.

NOISE =~ a sound of any kind, especially any unwanted sound;
an erratic, intermittent, or statistically random sound pressure
oscillation.

NOISE LEVEL (SOUND LEVEL) - weighted sound pressure level
measured by the use of a metering characteristic and weighting
(A, B, C, or D) as specified in the American National Standard
Specifications for Sound Level Meters $S1.4-1971 or the latest
approved revision thereof. The weighting employed nust be
indicated, otherwise the "A" weighing 1is understood. The
reference pressure is 20 microNewtons per square meter (2 x 1074
microbar) .

OCTAVE BAND - a frequency band with an upper frequency limit
equal to twice that of the lower limit.

SOUND FIELDS - three types of sound fields are
distinguishable: the near field, far field, and diffuse field.
The near field is that region where the source cannot be treated
as a single point and is a region in which the inverse square law
does not apply (usually a few diameters of the scurce). The far
field is defined as that region reyond the near field where the
inverse square law is obeyed. ~rar fields normally occur outdoors
away from barriers and reflections. Diffuse field is produced
when there are multiple reflectors and/or barriers resulting in
the acoustic energy per unit volume being essentially constant.

SOUND INTENSITY LEVEL (L) - Using the decibel scale:

LI = 10 lOglo (I/IO)

- . e . . e D 5
where I 1s tThe scund intensity in W/ /m< ang Iy 2
reference intensity, usually taken as 10712 W/m

thea

N2}
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mesic temperature regime. Landtypes 34A, 34B, and are found
at higher elevations and on north slopes. They are frigid.

Landtype 34B has moderately deep to deep, stony residual
and colluvial reddish brown soils with ponderosa pine timber
types. Surface soils are very thin or thin and medium or
moderately fine textured. Subsoil layers are moderately thick
and moderately fine textured. Large vesicular basalt boulders
up to 3 feet long are common.

Bedrock is interbedded soft, reddish brown tuff or hard
gray basalt. They are massive to highly fractured and
competent. Depth to bedrock ranges from 25 to 48 inches.

Typically, Landtype 34B occurs on basaltic eruptive
centers, shield volcanoes, and block fault scarps on slopes
from 16 to 40 percent. It occurs on a wide range of eleva-
tions but is most typically found on lower elevations.

This landtype ranges in elevation above 4,800 feet and
supports ponderosa pine, Oregon grape, mules ear, Ross sedge,
Idaho fescue, mountain mahogany, big sage, wax currant,
squawcarpet, serviceberry, lupine, and occasionally manzanita.

The soil is well drained. Permeability is moderate in
the surface soils and slow in the subsoils. Coarse fragment
content average greater than 35 percent 1in the textural
control section.

Range of Profile Characteristics of Soil 34B*

Litter: Needles, leaves, twigs, and decomposing organic
matter; 1 to 4 inches thick.

Surface layers: Dark reddish brown or dark brown loam or clay
loam; weak to moderate, fine granular
structure; 10 to 50 percent gravel, cobbles,
and stone by volume; soft; slightly plastic;
pH ranges from 5.5 to 6.8; 5 to 12 inches
thick.

Subsoil layers: Dark reddish brown or dark brown stony clay
loam or silty clay loam; moderate, fine
subangular blocky structure; 35 to 70 percent
gravel, cobbles, and stones by volume; hard;
plastic; pH ranges from 5.5 to 7.0; 20 to 36
inches thick.

3.4.2.14 Mapping Unit 34C*/R.0O.

Mapping Unit 34C*/R.0. consists dominantly of Landtype
34C* and minor amounts of Landtypes 34B and 37C. Landtype
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type, to analyze recent housing trends, and to assess the
housing available for people who may move into the area.

Information collected includes:
- 1980 housing units by type,
- 1980 to 1987 building permits by type,

- spaces and occupancy in mobile home parks and
recreational vehicle parks,

- units and occupancy in hotels and motels, and
- current local housing availability.

Sources of housing information include:

- 1980 U.S. Census (Bureau of Census 1983b),

- Lake County Planning and Building Office,

- Interviews with local realtors and other knowledgeable
people,

- Lake County Examiner (Newspaper),

- Telephone interviews with owners of local mobile home
parks, recreation vehicle parks, and motels.

11.3.2.4 Local Government Facilities, Services, and Fiscal
Conditions

An inventory of existing conditions for local government
facilities, services, and fiscal conditions was conducted.
The purpose of collecting this information is to describe the
local services offered, the current service levels, the
capacity of local services and facilities, the plans for
changes in the services or facilities, and the fiscal
condition of each jurisdiction. Information was collected by
contacting, in person or by phone, local officials, staff, and
other knowledgeable people responsible for providing key local
services in the following jurisdictions: Lake County, Town of
Lakeview, Lakeview School District #7, Town of Bly, and the
Gearhart School in Bly. (See Public and Agency Contacts.)

Information was collected at the department level. It
included the number and type of staff, facility size, special
equipment, and the type of services the department provides.
The department representative was also asked 1f the
department, as it currently exists, 1is able to meet the

QMGP-CHP11-FNL 11 - 7 FINAL




14.7 PUBLIC AND AGENCY CONTACTS

Mr. Radtke

U. S. Forest Service
Fremont National Forest
Lakeview, Oregon

Mr. Terry Obteske
Air Quality Division
Oregon DEQ

Portland, Oregon
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3.4.2.15 Mapping Unit 37A

Mapping Unit 37A consists dominantly of Landtype 37A and
minor amounts of Landtypes 28, 30A, 34A, and 37B. Landtype
37A is similar to Landtype 34A with the exception of timber
type, and it is similar to Unit 37B with the exception of
slope range and landforms.

Landtype 37A has moderately deep to deep, stony and
residual reddish brown soils with mixed timber types. Surface
soils layers are very thin or thin and medium or moderately
coarse textured. Subsoils are moderately thick to thick and
moderately fine or medium textured. Large basalt boulders
commonly occupy a large part of the soil surface.

Bedrock is interbedded hard, red to gray basalt or soft,
reddish brown tuff. The tuff rock is soft and massive. The
basalt layers are hard and highly fractured. Depth to bedrock
ranges from 25 to 48 inches. Some areas are dgreater than 48
inches to bedrock.

Typically, Landtype 37A occurs on gently rolling plateaus
and tablelands on medium or high elevations. Slopes range
from 0 to 15 percent.

This landtype ranges in elevation above 5,500 feet and
supports mixed conifers, snowbrush, manzanita, squawcarpet,
serviceberry, mules ear, Ross sedge, wax currant, phlox,
bottlebrush squirreltail, Oregon grape, lupine, and big sage.

The soil is well drained. Permeability is moderate to
rapid in the surface soils and moderate to slow in the
subsoils. Coarse fragment content averages greater than 35

percent in the textural control section.

Range of Profile Characteristics of Soil 372

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 0.5 to 3 inches thick.

Surface layers: Dark brown to black loam or sandy loam; weak,
medium granular and weak, fine subangular
blocky structure; 5 to 35 percent coarse
fragments by volume; soft; friable; pH ranges
from 5.5 to 7.0; 5 to 16 inches thick.

Subsoil layers: Dark reddish brown or dark brown gravelly,
cobbly, or stony clay loam, silty clay loamn,
or occasionally loam; moderate, fine or medium
subangular blocky structure; 35 to 80 percent
coarse fragments by volume; hard; plastic; pH
ranges from 5.5 to 7.0; 20 to 32 inches thick.
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- ambulance service.

For Lakeview School District #7, information was
collected from the superintendent on the following items:

- staff,

- enrollment,

- facilities,

- school capacities, and
- fiscal conditions.

For the Gearhart School in Bly (Part of the Klamath Falls
School District), a partial inventory was conducted that
included:

- staff,
- enrollment,
- facilities, and

- school capacities.

11.3.2.5 Human Services

Human service agencies were contacted by phone. Agency
representatives were asked about the services provided, staff
levels, facilities, numbers and types of users, and types of
funding. Agencies contacted included:

- Adult and Family Services,
- Children Services,

- Mental Health Center,

- Public Health Department,

- Senior Services,

- Crisis Intervention Center,

- Employment Training, and

- Day Care.
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APPENDIX 14.2A

Existing Industrial and Commercial
Noise Source Standards
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11.4 EXISTING CONDITIONS

11.4.1 Local Economy

This section describes recent Lake County trends in
employment, earnings, labor force, and unemployment rates,
four important measures of an area's econony.

11.4.1.1 Employment

Figure 11.4-1 displays total Lake County employment by
place of work for the 1980 through 1986 period. Table 11.4-1
presents total employment, employment by sector, sector
employment as a percent of total, and percent annual change
data for the same six year period.

Lake County total employment decreased from the 1980
level of 3,981 to 3,767 1in 1982, a 5 percent decrease. Total
employment then increased slightly during the next four years,
ending the period at 3,935, 1 percent less than 1980 total
employment.

The government sector is the largest employment category
in Lake County, averaging about 25 percent of total employment
over the six year period. The government sector experienced a
large drop in employment in 1982, losing 58 workers or five
percent of government employment in 1981. The government
sector in Lake County includes the USFS Fremont National
Forest Headquarters and the BLM regional headquarters, as well
as state and local government, and school district employment.

The farm sector is the second largest employment category
in Lake County, averaging about 23 percent of total employment
over the period. Farm employment fluctuated slightly during
the first four years of the period, ending 3 percent below the
1980 level. Livestock, hay, and grain are the primary
products of the Lake County farm sector.

Manufacturing is the third largest employment sector in
Lake County, averaging almost 14 percent of total employment

from 1980 to 1986. Manufacturing employment decreased
slightly during 1981 and 1982 but grew by almost 17 percent in
1983. Lumber and wood products comprised 94 percent of the

manufacturing sector in 1986 (Mahan 1987).
There are currently three major lumber mills in Lakeview.
1) Fremont Sawmill Company, which recently acgquired the
defunct Louisiana Pacific Mill. Fremont currently
has approximately 140 employees (Evans, pers. comn.,
14 January 1987).
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Sector

Farm

Mining

Construction
Manufacturing

TCPU

Wholesale Trade
Retail Trade

FIRE

Services,Inc Ag Srv
Government

Total Employment
Percent by Sector

Farm

Mining

Construction
Manufacturing

TCPU

Wholesale Trade
Retail Trade

FIRE

Services,Inc Ag Srv
Government

Total Employment

Table 11.4-1
Employment by Place of Work 1980-1986
Lake County, Oregon

Average

1980 1981 1982 1983 1984 1985 1986 1980-86
907 892 927 904 877 877 877 894
42 45 [¥3 40 41 40 39 41
160 153 121 131 130 119 147 137
508 503 480 560 567 556 578 536
103 89 85 85 80 80 93 88
64 67 62 61 62 59 45 60
553 535 472 490 519 505 564 520
133 129 120 119 117 112 116 121
489 477 478 492 541 561 527 509
1,022 1,038 980 1,012 982 964 950 993

3,981 3,928 3,767 3,894 3,916 3,874 3,935 3,899

22.8% 22.7% 24.6% 23.2% 22.47% 22.6% 22.3% 22.9%

1.1% 1.1% 1.1% 1.0% 1.1% 1.0% 1.02 1.1%
4.0% 3.9% 3.22 3.4% 3.37 3.1%2 3.7% 3.5%
12.82 12.87 12.7% 14.4% 14.5% 14,47 14.7% 13.7%
2.6% 2.3% 2.3% 2.2% 2.0% 2.1% 2.4% 2.3%
1.6% 1.7% 1.7% 1.6% 1.6% 1.5% 1.12 1.5%

13.97 13.67 12.52 12.6% 13.32 13.0% 14.37 13.3%
3.3% 3.3% 3.2% 3.17 3.07% 2.92 2.9% 3.1%
12.3% 12.1% 12.7% 12.62% 13.82 14.5% 13.4% 13.1%
25.7% 26.4% 26.0% 26.0% 25.1% 24,92 24,12 25.5%

100.072 100.02 100.0Z 100.0Z 100.0% 100.0% 100.0% 100.0%

Percent Yearly Change by Sector

Farm

Mining

Construction
Manufacturing

TCPU

Wholesale Trade
Retail Trade

FIRE

Services,Inc Ag Srv
Government

Total Empioyment

NA -1.72 3.9% -2.5% -3.02 0.0% 0.02 -0.5%
NA 5.72 -7.1% -2.5% 2.0% -2.52 -2.1% -1.2%
NA -4.4%2 -20.9% 8.3% -0.82 -8.5% 23.82 -0.4

NA -1.0% -4.62 16.7% 1.32 -1.92 3.92 2.4%
NA -13.6% -4.5% 0.02 -5.92 -0.42 16.37 -1.32
NA 5.7% -7.1% -2.92 2.07 -5.02 -23.52 -5.1%
NA -3.32 -11.82 3.8% 5.9% -2.6% 11.5% 0.6%
NA -3.0% -7.02 -0.8% -1.7% -4.12 3.2% -2.27
NA -2.5% 0.22 2.9% 10.0% 3.8% -6.23% 1.4%
NA 1.67 -5.6% 3.32 -3.0% -1.8% -1.42 -1.27
KA -1.3% -4, 1% 3.4% 0.6% -1.1% i.62 -0.2%

Source: 3Bureau of Economic Analysis; State of Oregon Zmployment Division, Dept of Human Resources.
Planning Information Corporation, January 1988.



coarse fragments by volume; hard; plastic; pH
ranges from 5.5 to 7.5; 20 to 33 inches thick.

3.4.1.17 Mapping Unit 37B/R.O.

Mapping Unit 37B consists dominantly of Landtype 37B and
minor amounts of Landtypes 37A, 37C, 34B and 26. Landtype 37B
is similar to Landtype 37A and 37C with the exception of
landforms and slope range. Unit 34B differs by timber type,
and Landtype 26 contains deep, colluvial soils.

Landtype 37B has moderately deep to deep, reddish brown,
stony residual and colluvial soils with mixed conifer timber
types. Surface soil layers are very thin or thin and medium
or moderately coarse textured. Subsoil layers are moderately
thick to thick and moderately fine or medium textured.
Large, vesicular basalt boulders make up a large part of the
soil surface and profile, and rock outcrops make up 10 to 20
percent of the unit.

Bedrock 1is interbedded, soft, reddish brown tuff and

hard, gray basalt or andesite. These rocks are massive to
highly fractured and competent. Depth to bedrock ranges from
25 to 48 inches. Some areas are deeper than 48 inches to
bedrock.

Typically, Landtype 37B occurs on moderately steep lands
consisting of basaltic eruptive centers, block faults, and
shield volcances. Slopes range from 16 to 40 percent.

This landtype ranges in elevation above 5,500 feet and
supports mixed conifers, snowbrush, manzanita, squawcarpet,
mules ear, serviceberry, wax currant, Ross sedge, Oregon
grape, bottlebrush squirreltail, phlc':, lupine, and sagebrush.

The soil is well drained. Permeability is moderate to
rapid in the surface soils and moderate to slow in the
subsoils. Coarse fragment content averages dgreater than 35

percent in the textural control section.

Range of Profile Characteristics of Soil 37B

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 1 to 3 inches thick.

Ssurface layers: Dark brown loam or sandy loam; weak, medium
granular and weak, fine subangular blocky
structure; 5 to 15 inches thick.

Subsoil layers: Dark brown to dark reddish brown gravelly,

cobbly, or stony clay loam, silty clay loam,
or occasionally loam; moderate or weak, fine,
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Figure 11.4-2
Earnings by Place of Work 1980-1986

lLake County, Oregon
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Source: Bureau of Economic Analysis; State of Oregon
Employment Division, Dept of Human Resources;
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~APPENDIX 14-A

Table A-1. Existing industrial and commercial noise source
standards. Table 7 of Chapter 340, Cregon
Administrative Rules. Division 35. Amended
April 1983. (340-35-035)
ALLCWAZIZ STATISTICAL 0Igy T.2.7L S HOTIT
7 a.m. - 10 p.n 12 p.m. - 7 oz.m
.50 - 35 dBA .50 - 50 dRA
=17 - 60 dBAa 210 - ZZ o2k
I - 75 dRa 1 - 60 J=EA
Table A-2. New industrial and commercial noise scurce
standards. Table 3 of Chapter 340, Oregon
Administrative Rules. Division 35. Amended
April 1983. (340-35-035)

ALLOWABLE STATISTICAL NOISE LEVELS IN ANY ONE HOUR

Table A-3.

7 a.
L50
L10o
L1

m.

- 10 p.m. 10 p.m. - 7 a.m.
- 55 dBA L50 - 50 dBA
- 60 dBA L10 - 55 dBA
- 75 dBA L1 - 60 dBA

(same as values in Table 7).

Industrial and commercial noise source standards

for quiet areas. Table 9 of Chapter 340, Oregon
Administrative Rules. Division 35. Amended
April 1983. (340-35-035)
ALLOWABLE STATISTICAL NCOISE LEVEILS IN ANY CHE HCUR
7 a.n. - 10 p.m 10 n.=m 7 a.n.

L3 - 30 4ABA 720 - 42 dZA

Lio - 55 dBaA 10 - 59 GZA

L1 - 60 dBA .1 - 53 dEA



loam; moderate or weak, fine, subangular
blocky structure; 35 to 80 percent coarse
fragments by volume; hard; plastic; pH ranges
from 6.0 to 7.5; 20 to 40 inches thick.

(40-49) Residual and Colluvial Soils From Rhyolite

3.4.2.19 Mapping Unit 40A

Mapping Unit 40A consists dominantly of Landtype 40A and
minor amounts of Landtypes 34A and 40B. Landtype 40A is
similar to Landtype 34A with the exception of soil type and
landform and it is similar to Unit 40B with the exception of
slope range.

Landtype 40A had moderately deep to deep, brown and
gravelly residual soils associated with rhyolitic eruptive

centers. Surface soils are thin and moderately coarse or
medium textured. Subsoil layers are moderately thick,
gravelly, and moderately coarse or coarse textured. This

landtype is often characterized by exposed mineral soil and no
organic litter or ground cover vegetation.

Bedrock consists mostly of moderately hard, competent,
highly fractured, 1light gray rhyolite. Soft tuff, welded
tuff, obsidian, rhyolitic breccia, and andesites occur locally
-- primarily along the perimeter of the landform. Depth to
bedrock ranges from 30 to 50 inches.

Typically, Landtype 40A occurs on dentle slopes asso-
ciated with dome-shaped uplifts which consist of rhyolitic
lava. Slopes are less than 15 percent.

This landtype ranges in elevation above 4,500 feet and
supports ponderosa pine, manzanita, Ross sedge, bottlebrush
squirreltail, squawcarpet, phlox, snowbrush, mules ear,
mountain mahogany, and Oregon grape.

The soil is excessively well drained. Permeability is
rapid in the surface soils and rapid to very rapid in the
subsoils. Coarse fragment content averages greater than 35

percent in the textural control section.

Range of Profile Characteristics of Soil 40A

Litter: Needles, leaves, twigs, and decomposing organic
matter; 0 to 2 inches thick.

Surface layers: Very dark gray to dark brown, sandy loam or
loam; weak, fine granular structure; 5 to 50
percent angular and subround gravels and
cobbles by volume; soft; nonplastic to

QMGP-CHPO3-FNL 3 - 24 FINAL



It is of interest that manufacturing (primarily timber)
earnings increased 15 percent during this period of general
decline, from the 1980 level of $12,307,000 to $14,180,000 in
1986. This reflects the stability of the Lakeview timber
industry generated by the Lakeview Working Circle.

The government sector averaged about 31 percent of total
earnings with only 25 percent of total employment, reflecting
the relatively high level of wages in that sector. Similarly,
manufacturing earnings averaged about 23 percent of total
earnings with only 14 percent of total employment.

The farm sector averaged about 18 percent of total
earnings with 23 percent of total employment, the retail
sector averaged about 9 percent of total earnings with 13
percent of total employment, and the service sector averaged
about 7 percent of total earnings with 13 percent of total
employment, reflecting the lower wages in those sectors.

11.4.1.3 Labor Force, Employvment and Unemplovment

Table 11.4-3 presents 1labor force, employment,
unemployment, and unemployment rate data for Lake County from
1980 through 1986.

It 1is interesting to note that the Lake County labor
force increased by 590 persons or 16 percent during the same
time that county population decreased by 232 people or three
percent. This phenomena may be caused by more Lake County
residents entering the labor force, i.e., more high school and
college graduates, more spouses taking jobs, senior citizens
working longer, etc.

Lake County employment increased by 550 people or 17
percent over the periocd at the same time that unemployment
increased by 40 people or 10 percent.

However, because of the expanding labor force, the
unemployment rate actually decreased from 10.8 to 10.3 or four
percent over the period. The average annual Lake County
unemployment rate over the period was 11.3, compared to 9.6
for the state of Oregon and 7.9 for the United States.

11.4.1.4 Labor Availability

Table 11.4-4 presents Jjob applicants 1in selected
occupations from Lake and Klamath counties registered for work
with the state employment office during July 1986 through June
1987.

There were 37 workers from Lake County and 396 workers
from Klamath County with heavy equipment skills.

MGP-CHP11-FNL 11 - 17 FINATL



Surface layers: Very dark gray to dark brown sandy loam; weak
medium granular and weak, fine subangular
blocky structure; 10 to 50 percent angular and
subround gravels and cobbles by volume; soft;
nonplastic to slightly plastic; pH ranges from
6.0 to 7.0; 6 to 12 inches thick.

Subsoil layers: Yellowish brown to dark brown, gravelly and
cobbly sandy loam or loamy sand; weak, fine
subangular blocky structure; 20 to 70 percent
angular and subround gravels and cobbles by
volume; soft; nonplastic; pH ranges from 6.2
to 7.2; 20 to 50 inches thick.

3.4.2.21 Mapping Unit 40C

Mapping Unit 40C consists dominantly of Landtype 40C and
minor amounts of Landtypes 40B, 41C, and 42. Landtype 40C is
similar to Landtype 40B with the exception of slope range, and
it is similar to unit 41C with the exception of timber type.

Landtype 40C has moderately deep to deep, gravelly,
residual and colluvial soils which occur on steep slopes on
rhyolitic domes. Surface soils are thin and moderately coarse
textured. Subsoils are moderately thick to thick, gravelly or
cobbly, and coarse to moderately coarse textured. Some areas
are characterized by a high portion of exposed mineral soil.

Bedrock consists mostly of highly fractured, competent,
and moderately hard rhyolite which may be foliated. Rhyolitic
breccia, andesite, welded tuff, tuff, and obsidian occur
locally along the perimeter of the landform. The bedrock
layers are primarily vertically jointed. Depth to bedrock
ranges from 30 to 60 inches.

Typically, Landtype 40C occurs on steep slopes usually on
south aspects and associated with rhyolitic dome uplifts.
Slopes are greater than 40 percent.

This landtype ranges in elevation above 4,600 feet and
supports ponderosa pine, snowbrush, manzanita, mules ear,
squawcarpet, Ross sedge, Oregon grape, mountain mahogany, and
bottlebrush squirreltail.

The soil is excessively well drained. Permeability is
rapid in the surface soils and rapid or very rapid in the
subsoils. Coarse fragment content averages greater than 35

percent in the textural control section.
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Table 11.4-4
Select Occupation Job Applicants July 1986 thru June 1987
Lake and Klamath Counties, Oregon

July 1986 - June 1987

Occupation Lake Klamath Total
Farm Equipment Operators =======:= =====:;= =—=__1;—
Mobile Heavy Equipment Mechanics 0 13 13
Paving/Surfacing Equip Operators 8 5 13
Other Constuction Trade Workers 2 96 98
Earth Drillers 0 5 5
Truck Drivers - Heavy 17 179 196

Materisl Moving Equipment Operator

Excavating & Load Mach Operators 1 3 4
Dragline Operators 0 1 1
Grader, Dozer, Scraper Operators 2 9 11
Operating Engineers 6 56 62
Other Matl Moving Equip Operators 0 4 4
Helpers: Construction 0 9 9
TOTAL 37 396 433

Source: Labor Market Information, Employment Division, State of Oregon;
Planning Information Corporation, January 1988.
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Range of Profile Characteristics of Soil 41A

Litter: Needles, 1leaves, twigs, and decomposing organic
matter; 0.5 to 3 inches thick.

Surface layers: Very dark gray to dark yellowish brown loam or
sandy loam; very weak, medium granular
structure; 10 to 40 percent angular and
subround gravels and cobbles by volume; loose,
nonplastic; pH ranges from 6.0 to 7.0; 6 to 12
inches thick.

Subsoil layers: Dark yellowish brown or dark grayish brown
gravelly and cobbly sandy loam or loamy sand;
single grain or very weak, fine subangular
blocky structure; 20 to 70 percent angular and
subround gravels and cobbles by volume; loose;
nonplastic, pH ranges from 6.2 to 7.4; 24 to
50 inches thick.

3.4.2.23 Mapping Unit 41B

Mapping Unit 41B consists dominantly of Landtype 41B and
minor amounts of Landtypes 41A, 41C, 40B, and 42. Landtype
41B is similar to Landtype 40B with the exception of timber
type, and it is similar to units 41A and 41C with the excep-
tion of slope ranges.

Landtype 41B has moderately deep to deep, dgravelly and
cobbly residual and colluvial soils on rhyolitic domes with
mixed timber types. Surface soils are thin and moderately
coarse or medium textured. Subsoils are moderately thick to
thick, moderately coarse or coarse textured, and gravelly or
cobbly.

Bedrock 1is mainly vertically jointed, moderately hard,
and highly fractured rhyolite which is often foliated. Welded
tuff, tuff, andesite, obsidian, and breccia may occur locally
but primarily along the perimeter of the landform. Depth to
bedrock ranges from 30 to 60 inches.

Typically, Landtype 41B occurs on dome-shaped lava
uplifts on north aspects on slopes from 16 to 40 percent.

This landtype ranges in elevation above 5,