
WELL No. 
STEFFEN ROBERTSON & KIRSTEN 

CLIENT GALA TIC SERVICES INC. 

PROJECT QUARTZ MOUNTAIN MW-3 

Conaunlng Engineer• PROJECT No. 11808,07 BY 

DATE 11/2/87 D. GIBBS 

WELL LOCATION N 242,089.200 E 1,928,119.720 

MONITORING WELL DETAILS 

s• f;J PROTECTIVE------ _ 
CASING -------'-_..._ 

-+-------TOP OF PVC 
3' 

DRY GRANULAR """'-=::::::::::---~J._B: 
BENTONITE 

BENTONITE GROUT 

FLUSH JOINTED 
PVC CASING 
$CH. 80 

BENTONITE 

No. 8-12 SILICA SAND 

0.020• SLOTTED 
PVC SCREEN 

2• x s• ENDCAP 

NOTES: 

1. NOT DRAWN TO SCALE 

2. SEE BORING LOG .,. MW-3 
FOR DETAILED ROCK DESCRIPTION 

3. All ELEVATIONS APPROXIMATE 

1 o' ,....""D~E'--P-T-H----TOP OF GROUT 

122' --D-=E=P:....T_H ____ TOP OF SEAL 

136' ..:..D=E,;-PT=H----TOP OF BACKFILL 

149' ..:.D...:.E-'"'PT-H----TOP OF SCREEN 

199' 
1~D;,,,.E=-.,;P:;,,T.,.,H----BOTTOM OF SCREEN 

Lo----' -,,::2:.,,a:;0;,:;;2;,,,..' -----8 0 TT OM OF BORING 
,,. S" gJ ~ DEPTH 
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~STEFFEN ROBERTSON & KIRSTEN 

r-"\ ~ Consultln, En,tneers 

CLIENT GALATIC RESOURCES INC. BOREHOLE No 

LOCATION QUARTZ MOUNTAIN, OREGON 

PROJECT QUARTZ MQUNTAtN MW-S 
SHEET 

PROJECT No. 11808 

DATE DRILLED 11/4/87 

DRILLER ROGER CHANCELLOR 

1 Of' 1 

INSPECTOR 

F.M. 

COORDINATES SURFACE ELEVATION 

DEPTH 
{FEET) 

>-25 

>-5 0 

..... 100 

-125 

-1so 

-115 

i-- 200 

( 1 0) 

( 15 0) 

DESCRIPTION 

TOPSOIL, DARK BROWN, SIL TY, WEATHERED RHYOLITE 

AL TE RED RHYOLITE WITH QUARTZITE 

ALTERED ROCK WITH HIGH CLAY CONTENT? RHYOLITE? 

BOTTOM OF BORING AT 182 

NOTES: 

1. BORING WAS DRILLED WITH AIR ROTARY METHOD 
AND 8" fl'} HAMMER BIT. 

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. 

DISCHARGE 
(GPM) 

(40) <1 

(80) 
4 

(102) 11.5 

'122) 18.5 

-

-

-

-

-

-

-

-





RED/BROWN ALTERED. BASALT WITH CLAY 

(405) . . 

EXTENSIVE UNCONSOLIDATED, ROUNDED PARTICLES, GRAVEL SIZES 





RED/BR OWN AL TE RED BASALT WITH CLAY MATRIX 

(460 

RED/BROWN VERY ALTERED BASALT AND HEAVY CLAY 











HIGHLY AL TE RED RHYOLITE, HIGH CLAY CONTENT 

(142) 

GREY ANGULAR, HARD RHYOLITE 

(175) 



WELL No. 

MW-11 

BY 

D. GIBBS 





WELL No. 

MW-12 

BY 

D. GIBBS 



102
) RED/BROWN ALT_EREO BASALTS IN CLAY MATRIX", 

(111 RED/BROWN AL TE RED BASALT WITH SOME CLAY 

124) BROWN CLAY LAYER 

LAYERED RED/BROWN, ANGULAR, ALTERED BASAL TS AND 
( 150 ) THIN CLAYS 

(162)BROWN CLAY LAYER 

LAYERED ALTERED ANGULAR BASALTS & CLAYS 
( 19 0) 

RED/BROWN CLAY 

( 2 2 0) 

BOREHOLE No 

MW-13 

SHEET 

1 OF 2 

INSPECTOR 

D.G. 









100)LAYERED COMPETENT & ALTERED RHYOLITE 

( 141) 

HIGHLY ALTERED, PINK/WHITE/RED HARD RHYOLITE 
HIGHLY MINERALIZED 





RED/BROWN CLAYEY GRAVELS 

2 3) 
-- - -

= 25 "" 

RED/BROWN ALTERED BASALT {42) 
2.5 

= 50 ._ 

5 7) 
(81) =- 4 

= 75 -= 
=(81) 4.5 

DARK GREY, HARD, ANGULAR, CRYSTALLINE BASALT 

= 100 SLIGHTLY FRACTURED 3 101) 
4 "" 

,:i 121J'l * 
~ 15 

= 125 c,: 

BOTTOM OF BORING AT 141' 
r. 1 4111 ** 

1 5 

= 150 -= 

= 175 ""' 
NOTES: 

1. BORING WAS DRILLED WITH AIR ROTARY METHOD 
AND 8• Ill HAMMER BIT. 

= 200 2. WATER CIRCULATED FROM 10 FT. TO 1 4 .1 FT. TO "" 
ENHANCE REMOVAL OF CUTTINGS. 

3. WATER FIRST ENCOUNTERED AT 42 FT . 

•. SEE Mw..:18 FOR COMPLETION DETAILS 

** ARTESIAN TO 15' AGL. 0 2.5 GPM AT 3' AGL. 

-:le SIGNIFICANT INCREASE AT 118' 







-. 175 

~ 200 

LIGHT BROWN, SOFT BASALT WITH SOME CLAY 

170 

GREY RHYOLITE 

BOTTOM OF BORING AT 20211.1 

NOTES: 

1. BORING WAS DRILLED WITH AIR ROTARY METHOD AND s• " 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 

~182) 
4.5 

... 
(182) 

5 

(2 0 2i'l -5 





APPENDIX 8.B 

MONITOR WELL FALLING HEAD TEST DATA 
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ALL DR! LL ING DI SCHARGE OBSERVAT IONS 

'-- E:OEEHOLE NUMBER TOP BOTTOM ROCK MOD IF I EF, ?:1LTER,H I Ui-1 11,1 I ENS I TY DISCHi::.hGE 
QM- .34 21:S.O 22<). (> "'" .·, ·-, .--, 

-.J -.~• .:;. . ..:.. -
QM- 34 225. C> 230.0 C: ..:,;. 2 2 '"7• ~· .... 
QM- .,..C' 215.0 220.0 4 4 .., -~ •"'I ...:,w .... ·-· ..::. 

QM- -· 215.C> 220.0 .., 1 2 
,., '"7• .;,,·,o .... .:;. .... 

QM- 37 240. 0 245.0 ,., 
1 7 1 2 .... 

Ql"l- -,.n 20(1. 0 20:.5. 0 -. .-, i:::- 1 -. ...;,o .:;. .:;. ..J ...:. 

QM- 39 210.0 215.0 6 '"\ .. , 
1 

..... 
.:;. ..::. -

QM- 40 1 15.0 120.0 6 1 -. '":• 1 ...:. 

QM- 40 2<)<). () 205.0 "7 1 5 .--, . ., 
I .:;. .... 

QM- 41 1 15.(1 120.0 ..... () -· 1 .:;. ..::. ··- .. 
QM- 41 235. () 240.0 7 1 7 l 

,, 
.:. 

QM- 54 85.0 90.0 -. 0 2 ..:. 

QM- 57 170.0 175.0 5 4. 7 1 
QM·- c-- 260.0 265.0 -, 1 2 ..JI ..::. 

QM-· 58 95.0 100.0 2 2 7 ·"'I ..::. ..:; . 
OM- 59 195.0 200.0 6 

..,. -. ..;;, 1 ..:, .L 

Ot1- 59 230.0 235. (i 6 1 ...... .., ..... 
..:. ..::. .,;;. 

01"1- 60 85. (l 90. (i t:..4 ..,. 
2 -. 1 ..J ...;, ..:. 

QM- 60 195.(l 200.0 6 1 •""\ ,., .. , 
.,;;. .. ::. ..::. 

0:-1- 61 175.0 180.0 ..... 0 L" ...... 2 ..:. ~· ..::. 
QM- 62 180.0 185. 0 2 1 (l 0 2 
QM- 63 200.0 205.0 -, 2 -~ ') .., 

..::. ..::, .... 
QM- 64 180.(l 185.0 3 ·-· 2 3 2 
QM- 65 235.0 240.0 2 1 7 -· 1 ..::.. 

'-- QM- 65 315.0 32(>. (l 2 0 7 1 2 
QM- 66 195.0 2(H) • (l 

..,. 
3 .... -, .-_, _, .::. ..::. .... 

QM- 67 195.0 200. 0 4 1 .... 2 2 .::. 
QM- 68 200.(l 205.0 2 1 2 ' 2 -· QM- 69 185.0 190.0 2 1 7 .-, '"' ..::. ..:. 
QM- 70 200.0 205.0 2 0 ' -· 1 2 
Qf'l- 71 255.0 260.(l ·"'I (l 7 ,., 

'"' ..::. ..:. ..::. 
QM- 73 205.0 210. 0 7 0 2 -. 2 ..::. 
QM-- 74 215.0 220.0 2 1 6 1 ,, 

..::. 
Ql"1- 75 260.(l 265.(l 2 0 - (I (l 2 
QM- 77 260.0 265.0 5 . ., ,., ...... 2 ..::. ,.;;. ..::. 
OM- 78 255. () 26(1.(l 4 2 -. 1 2 ..:. 
QM- 79 195.0 200. 0 C: .,::. ...., 

1 ..J ,.;;. .,::. 
QM- 79 3c;·5. 0 400. 0 2 1 2 1 2 
OM- 8(1 2(,(i. (> 2()5. () C: 4 2 ~- 2 ...J . .,:. 
QM- 81 280.0 285.0 5 4 -. ,-, 

2 ..::. -01"1- 82 1.SO.O 165.0 ...;;. ' 2 2 ·-· ·-· QM- 83 l 61). 0 165.0 5 1 (l (l -. ..::. 
GM- 84 155.(l 160.0 c- ' 5 1 2 ..J ·-· QM- 85 160.0 165.0 4 4 c.· ., 

1 -· ..::. 
QM- 85 215.(1 22(). () 4 -..:• 5 1 2 
QM- 87 260.(l 26="•. (J ,::- ..:;. 2 ,., -· ._;, .... 
QM- 88 255. (l 260. 0 4 .;,;. ...., 

1 .-, 
,:;,, ..:. 

QM- 89 220.0 225. (J -. 1 2 2 -, .. ,.;;. 

QM·- 90 2'-?5. (l 300. ,) 6 1 
,., 

. .:,;,. ,., 
..::. .... 

'--' Cr-'.- 92 180.0 185. i) ·- 4 2 2 2 
QM- 93 J. 45. 0 151). (l 

,., ,) ,; 1 1 ... 
Qr·1- 9::, F,5.0 2(i(I. l) ·+ 4 -, 1 ,·, 

..:. -
94 2(),.). \) 2(,5. ,.:, 2 l 5 .-. 

QM- -...:• 



ORI LL I NG D I SCHARGE OBSERVAT IONS I N BASALT <Rock = 2 ) 

'-
8C1F:EHOLE NUMBER TOP BOTTOM Rl1Ci::: MODIFIER ALTEH~.TION I l\JTENS I TY DISCHARGE 
C!1'"I-- 36 215.0 22c, .. c:, ., 1 2 .-, ..... ..;. ... 
Q~1- 37 240.0 245.(> 2 1 7 1 -. .::. 

QM- 38 200.0 2(>5. () .-, 2 ,:.• 1 2 ..::. __, 

C•M- 41 1 15.0 120.(i 2 (l ~, 2 1 .... 
Qt1- 54 85.(l 90.() . ' 0 2 ..::. 

OM- 57 260.0 ,..., , C' ('• 2 1 -. ~O ..... • • .. ) .::. 

QM- 58 95.0 1 (l(i. 0 
,.., 

2 7 
,, 

3 ..::. ..::. 

QM- 61 175.0 180.0 2 (> c:- -. ..., -· ..::. .::. 

QM- 62 180.0 185.0 .-, 1 (i Ci ·"I 
..::. .::. 

CM- 63 200.0 205.0 '":• 2 3 ,,..:, .-, 
..::. 

01"1- 65 235. (i 240.(l .-, 
..::. 1 / .,:.:, 1 

QM- , c::- 315.0 320. 0 2 0 7 ; ..... 
t::•-· ~ .::. 

Qr·l- 68 200.0 2(>5. () 2 1 -. ...;. ..::, 2 
QM- 69 185.0 190. 0 2 1 7 2 2 
QM- 70 201). 0 2(>5. () 2 0 ···' 1 2 
QM- 71 ..... C'C' 

..::....J...J. 0 260. () 2 (l 7 2 2 
OM- 74 215. 0 22<). () 2 1 6 1 . .., 

..:.. 

Dr-1- 75 260.0 265.0 2 (l 0 Ci ,·-•, 
..:. 

QM- 79 395.0 400.0 ,.., 1 ,_, 1 . .., 
..:.. ..::. ..:. 

OM- 89 220.0 225. (; 2 1 -. r\ -. ... :. ..::. ..::. 

QM- 9:3 145~0 150. 0 .-, (l 2 1 1 ..::. 

QM- 94 200.0 2()5. (i -. 1 ,::- :. 2 ..::. -· QM- 95 240. 0 245.(i 2 (I 6 ,.) ..... 
.::. 

QM- 96 15"5. 0 200. 0 2 (l 6 1 -. . '-..,, ..:. 

Qt-1- 97 195.0 200.0 2 1 2 .-, 
..::. 2 

QM- 98 300.(l 305.0 ..... 1 -. 1 2 .::. ..::. 

QM- 99 300. 0 3<)5. (l 2 0 2 1 ..... 
.::. 

QM- 100 235.0 240.0 2 1 7 ..... 2 ..:. 

QM- 101 210.0 215.(l ,., 1 (l 0 1 ..::.. 

QM- 101 245.0 250.0 2 (l 0 0 2 
QM- 116 220.0 225 .. () .-, 1 0 0 2 .::. 

QM- 11 7 395. (l 400.(l r1 1 (l (l 2 ..:. 

QM- 121 135.(1 140.(l 2 1 7 1 2 
C!M- 1 ?? 85.(l 90. 0 2 1 i:::· 

...J 1 2 
QM- 123 85.0 90.0 2 1 7 

,., 
1 ..::. 

Ql'1- 128 260. 0 265.(i ,., 
4 

,_, -. '"I .::. ..::.. . .::. ..:. 

QM- 130 210.0 215. 0 ..... 4 2 2 1 ..::.. 

QM- 1 ::::.o 25(>. (l 255. () ,., 4 -, ,, 
2 ..;. 

QM- 132 245.0 250.(l 
_, 

(J -, 1 2 .... 
QM- 13:-. 225.0 230.0 ,., 

(> -, 2 1 .,;;. ..::.. 

QM- 133 295.0 30(1.(J 2 0 6 1 . ., 
..:.. 

CH1- 134 1 15. 0 120.0 2 1 ~- 1 ~ . .... 
QM- 135 135.0 140. 0 2 

,., 
1 ·-· ..:. ·~· 

QM- 136 175.0 180.0 2 0 6 1 -. ..;. 

QM- 193 295.0 300.0 ,., 
1 6 .--, 

2 ..::. ..:. 

QM- 195 255. () 260. 0 ,., (> 6 2 ~-.... 
QM- 198 235. () 240.0 ,.., 1 6 2 

,, 
.... ..:.. 

199 245.0 250. 0 -. 1 7 r;, -. QM- ..:.. ..:.. 

QM- 199 315.0 32(>. (~ -. (l 6 1 -~· ,.;. 

'- 280. ~. l 
-. 

QM- 200 275. (l '·-* ..:.. Q 

200 345.0 ";PC'•. .- .-, 1 6 1 -~· QM- . .,;,...J\_I • l,.J .... 







( ( I 

Q~;.~"!! !'12!J!-H;.I~: SIIEET: 2 OF 3 
~ATER QUALll• DATABASE 

Et'U1PLIUG ~ER!CC: 
FE~ 198& 

---=======-------===-------- --------------------------- - - - - -- ---------- -- -- - ------- -----------------------------=----------------------------------------------==--
!DENTIF !ER TRACERS ANO llETALS 

---===========--------- -- ---------------------------- -- -- -- -- --- - -- --- -- - .. - --- ___ ._ ______ ·--- --- ·--- ··----------------------------------------------7--

TES! 
f·O!N1 H,TE 

-------====--- ---- -- -- -
11w-1 2i14iS8 

r,~-~ 2/24/88 

~w-' 2/~~./88 

MM 2/23:'88 

HiH 2i~3!EB 

l!W-7 2/25/89 
~w-q 2!25/88 

~--! 2..'24169 

"~-! 2/24/Bg 

~W-1 2/24/SS 

~W-1 2/68 

r.~-1 2::~/88 

NW-1 2 n6IBB 

~W-! ~ 2/2ble8 

Hrl- ! 7 2127/88 

r,HB ~ /24 / 88 

OTl "T SPR N/A 

F !ELD 8LANI'. 2!~9/88 

TRIP BLANK 2lt1.ISB 

LAB BLANK 2/29 /SS 

TDC fhr;ol~ 
(~g!l i (19/l) 

-1. o,:, (1,0(!5 

-1 . (1;~1 ,.).,)!1 

-1.00 -i), (105 
- ! . (!(I 0.(t(t9 

- l • , .. ~.I -(,. t,(,:, 
-1. (lt) -(/. (!(•5 

-!, (1(1 -1). 1)05 
-1.0,:, (:.0\)6 
-I. 0(1 (i. ,),J5 
-1.(\1 -(•, (!(,5 

Nih Ni~ 
-1. (,(, -,).(!,J5 
-1. 0•) (i.{:12 
-1. (ii) 0.007 
-1. (1,:, -0.(l'.)5 

-1.0•) O.i)05 
N/A NIA 

-I.I)(! -(l.,j05 

-J. (l(! f],(lt)5 

-LOO (!,1)08 

(1g 'l 1 

-0. !(I 
-c. !·) 
-0. 11) 
-(l, l(, 

-0.1(,. 
-0. 10 
-0. 1 ,) 
-0. !(! 
-0.1(! 

-0. IU 
Ni~ 

-0. 1:) 
-0. 10 
-0. !ti 
-(,.1<1 

-0. H! 
N/A 

-0. t•j 
-0, !i) 
-(,, !!) 

As 
(1g) ! t 

(1, (!0? 
0. !4•) 
O.D06 
(1,(12(1 

-o. (;05 
0.100 

-0. 005 
0.130 
0.('1(! 

-0. OC•5 
NIA 

0. 22·) 
t), 2(,(1 

-o. (H)S 

,). (i,)ti 

-(1.(:(.5 

Ni A 
-(l,<)05 
-(I. (1(15 

-0.•)(15 

Ba 
fag!!} 

-0.(15 
-0.05 
-o. 05 
-•).05 
-0.(15 
-0.05 
us 

-O. OS 
-(,.(\5 

-0. 05 
Ni A 

o. ,}~ 
-o. 05 
-(1• 05 
-().(i5 

-0.05 
NIA 

-(l,05 

-(•. 05 
-(i.(15 

Cd 
(1g/!} 

-0.005 
-0.005 
-0.005 
-0.005 
-1). 00:1 
-(1,(")5 
-0. 005 
-0. ('(15 
-0. 005 
-(1. l!C•S 

NIA 
-(I, !)t)5 

-0.005 

-n. ot15 
-(1.0(·5 
-(). ~)05 

NIA 
-(!.005 

-(,. 005 
-(1,1)05 

Cu 
(siqll i 

-0. 1(• 

-(J. }(I 

-0. !(! 
-(I, 1'j 

-1). h! 

-0. !O 
(1, 13 

-(1, !(• 

-(I, J!) 

-(I,),! 

NIA 

-0. "' 
-0. 10 
-0. Ji) 

-0. I•) 
-(1, It) 

NIA 
-0, 1(1 

-o. 10 
-0.1(1 

Cr 
\tg/ 1 l 

-o. (!05 
-0. (>OS 
-(1.(tiJ5 
-(1.00S 
-(1.0(!5 
-o. 005 
-0.005 
-(I, l}t)5 

-o.vos 
-(1.1)(15 

N/A 
-0. t)i)5 
0 0. 005 
-0. 005 
-ij,1)05 
-0. 005 

NIA 
-(!.005 
-(I. 005 
-(1.005 

Fe 
(agil l 

5. l•j 
2.6(! 
0.% 
1. 20 
(1,J(I 

0.4(1 
36. 1(1 
2.80 
(.,](I 

0. 40 
NIA 

1.40 
0. 5(1 

0.80 
0. so 
0.4(1 

NIA 
-0.05 
-D. 05 
-o.os 

Pb 
(agil l 

-(1.oos 
-0. (t1)5 

-(1.00S 
-,j,OOS 
-0. 005 
-(!,(105 
-(1,005 
-(1,(1\15 
-0.(105 
-0.(>05 

NIA 
-0.(105 
-0.005 
-(1.0(15 
-1).005 
-0.0(15 

NIA 
-O,(I05 
-(I. 005 
-0.0()5 

Mn 
(mg/I} 

!.33 
1.05 

-0.01 
6.63 
\l,!t} 
0.05 
O.Ob 
1.07 

-0.0l 
0. (13 

NIA 
0. 52 
0.07 
0.02 
0,01 

-0.01 
NIA 

0.02 
-0.01 
-0.01 

Hg 
(1g/l) 

-(I, 00! 
0.00~ 
0.072 

-(t, (!03 
-(,.(101 
-(1,(101 
(l,(!01 

-(•.(!0! 

-(1.00! 
-0.001 

NIH 
-(1,(l(I! 

1),058 
-0.001 
-(',(!01 
-0.001 

NIA 
-(1,0(11 
-(1,(10] 
-(1,00! 

--···. --===========-------------------------------------- ----- -- - - -

Se 
(1gll l 

-o. 005 
-(1,(105 
-0.0(15 
-(•.•)OS 
-0.005 
-(1,005 
-0.005 
-0.005 
-tt.005 

-0.005 
NIA 

-0.(105 
-0.005 
-0.005 
-(1,(105 
-0.005 

NIA 
-0.005 
-0.005 
-0.005 

Ag 
(aglll 

-0.005 
-0.005 
-0.005 
-(1.005 
-0,005 
-0.005 
-0.005 
-0.005 
-0.005 
-0.005 

NIA 
-0. 005 
-0.005 
-0.005 
-0.005 
-0.005 

NIA 
-0.005 
-0.00:S 
-0.005 

Sb 
l1g/l) 

-0.005 
-0.005 
-0.005 
-0.005 
-0.005 
-0,005 
-0.005 
-0.005 
-0.005 
-0.005 

NIA 
-0.005 
0.01(1 

-0.005 
-(1,005 
-(1,005 

N/A 
-0.005 
-0.005 
-0.005 

Zn 
l ■gll) 

0,21 
-0, 1(1 
-0.10 
-0.10 
-0.10 
-0. 10 
0.42 

-0. 10 
-0.10 
-0. J(I 

N/A 
-0. 10 
-0.10 
-().10 

0.14 
-0.10 

NIA 
-0.10 
-0.10 
-o. 10 

Toh! 
CN 

(agll) 

-0.005 
-0.005 
-0.005 
-0.005 
-0.(105 
-0.005 
-0.005 
-0.005 
-(1,(/05 
-0.005 

NIA 
-0.005 
-0.005 
-0.005 
-(1,(105 
-0. 005 

NIA 
-0.005 
-0.005 
-0.005 

------
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~!.:ARTZ M['U~': ~. IN: 
w~ TEP QLl~L m D~ fABASE 

Shti!P~E fER ! c~,: 
AF~. - MH1 lq88 

l OENT!F !ER 

1E~.T 
POINT 

l'IW-1 
r~-2 
IIW-3 
r.w-5 
IIW-c 
IIW- 7 
IIM 

MIH(l 
IIW-! I 
NW-! 2 
NW-13 
"W-!4 
IIW-15 
NW-16 
NW-17 
~W-lB 

rn IIT SPR 
FIELD rLANi 

TRIP BLANK 
LAB BLANK 

om 

4/30/89 
5/ 1/88 

4/28/88 
4!28/88 
5/ !/88 

4.'29/83 
4/ 28/88 
4,'"\0:88 
4/29;'83 
4/L9/68 
4i30;'88 
~/ 30/BB 
4 /30/88 
4'27/88 
4127 /88 
4/28188 

NIA 
5/liE3 
5/1188 
5/ I /BB 

TUC P~enol s 
I•~ I I I lagl! l 

-LOO (1.D052 
I.(••) -(1. (1050 

-!. (1(1 -(I. 0050 
1.2') -H.0050 

-1. (1() -l!, (IO~i(: 

-1.(10 -0.(1(150 
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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 .OJO 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.O. 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 later when drilling on the prospects is further advanced. Galactic 
Resources Ltd., Quartz Mountain Gold Corp. 1 s joint venture partner on the 
project, is 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. conunenced trading on The Toronto 
today under the symbol QZM.T, is listed on the U.S. NASDAQ 
System under the symbol QZMGF and also trades on the Vancouver 
under the symbol QZM.V. 

Stock Exchange 
National Market 

Stock Exchange 

~if1:2'/ 
Dr. William H. Bird c,, 

Chairman & C.E.O. 
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'FOR IMMEDIATE RELEASE October 27, 1987 

SUJI1Der Program Completes over 1501000 feet of Drilling 

Vancouver, B.C. -- Dr. William H. Bird, Chairman and CEO of Quartz Mountain 
Gold Corp., and Robert M. Friedland, Chairman and CEO of Galactic Resources 
Ltd., announced today that the summer, 1987 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-foot centers providing sufficient 
coverage to prove reserves. 

Of 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. 
Nine,een 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 to 0.1 ounces of gold per ton over thickness of 25' to 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 c~illing at Crone Hill and Quartz Butte will be complete by the end 
A 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 to 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 -
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FOR IMMEDIATE RELEASE 

Quartz Mountain Gold Discovers High-Grade 
Bonanza Structure at Angels Ca11p 

June 22, 1987 

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 geological 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 ln 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 Oz/ton Gold Oz/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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FOR IMMEDIATE RELEASE 

Quartz Mountain Gold Announces 
Mineral Inventory 

May 11, 1987 

Vancouver, B.C. - Dr. William H. Bird, Chairman and C.E.O. 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 leach 
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 
Page 2 

May 11, 1987 

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. 
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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 dis~overy 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 -



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 rhyoli te 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-
magneUte 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 rhyolit:e 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 is 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
linPrl in rlrillino ~inrP 1QR1_ 



JNJEWS 

QUARTZ MOUNTAIN GOLD CORP. 
Suite 670, 355 Burrard Street 
Vancouver, BC V6C 2G8 
Telephone: (604) 662-7557 

FOR IMMEDIATE RELEASE 

GALACTIC RESOURCES LTD. 
Suite 935, 355 Burrard Street 

Vancouver, BC V6C 2G8 
Telephone: (604) 687-7169 

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 ofthis 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 
QZMGF 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 u er NASDAQ National Market 
Issues. 

President 
Quartz Mountain Gold Corp. 

Chairman 
Galactic Resources Ltd. 
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=Mining •firm raked over coals ·i 
From the Lake Co5nty Exa!Wlint r 

The Va1couver :itock ExcbaLge and two of 
its Hsted compani~s, Galaeti: Resources and 
-Quar~ Mountain, v·ere the !-ll~jiiets of a May 29 
!Torbes n.agazine rrtide, ''Scan. Capital of _the 
"\Vorld" 

"Half lhe comp•nies on U.e VSE are out
and-otLt ~-cams," ~:uthor J.e (~eenan quotes 
-Vancruve r writer rnd form~r V3E floor trader 
Adria11 cu Pless~ as s.a~~ ;about the ex
chang=!. ·_-And the rest an di? jobs of some 

. sort.'' · 
·'No ore churns cut a bed~ • f fiction of as 

c::onsistenly high ~ quality a3 the companies 
listed on the VSE.'' Qu~ continues. He 
adds 'jo.Jrnatists Love re~ ri:ic::g these guys' 
press releases." · · 

"Th~ e:::change's iown pre-.;s nleases tout the 
. :'\'SE .,:s a home fo· junior miri'cl.g companies, 
. · rioting that 'of the more than 2z:!OO companies 
· listed :m ::he VSE fS of the end :::,f 1988, 72 per-

cent ,,en- natural--esource rtl:lled.' ActuaUy, 
· :1,500 mto 2,300 is i5 perce'lt, rl(lt 72 percent, 
. which gi,.-es you a, idea cf ,c.v trustworthy 

· · 11urnlx:rs are out heiE. 
• . • . r 

; . : ''Mo:-eover:: acco:-ding to w:-ier du PJessis, 
Jut of 1,205 compaJ:ies on tbe v;E, only about 
30 actL-aJl,.r produce minerah, 3Id only 10 to 15 

,,3.fe profitable. Otrer journ11i:;ti- say tbat not 
· . ,more 1ilan:a .tenth d the 2,3(-.> ,:=:.o-npanies listed 

Jn the ·vs:E are reil compulie., in the sense 
11hat "tiiej, ·have e.a'.r nings, 1-:rafil::), employees,' 
·, :products er f utw:es '. ~ · ·· · · -· _ _ · ' 
;~- -•., .. B~~ -bJ~k;~ Jridfiliated wi.U the exch~nge 
,.,:look .baffled when asked ho.v rr.any legitimate 
. ·companies ·there ~ on a'l e~hange where 
,;:Techn_ge11 once vrnlted to $l6 a share with 
. _• :promii:es _ of a coaputeri:zoo t..U course and 

drivin~ i:ange. . _ . . . . . __ · - .· 
" 'I jotft know ot any,' sa,sc1:e. ':You go mto 

· : a: stocl:. ~ause yOl know tre pr•moter can run 
:·· •Jt-· ~~r~·: -• ~ 

<"1; ,'4'P; i 1.- • :· .. ~. 

The gold mines 
.'produce far -more 
press releases than 
precious metals' 
it up to 1".l bucks, and then you try to get out be-
fore the bottom falls out.' 

"When John Woods, editor of Vancouver 
Stockwa1,ch, was asked how many VSE com
panies actuaJ1y evoived into 'real' companies 
that sta;ied around for a few years, he looked 
amused. 'One percent?' he theorized. 'Well, 
that's th.e p€Ssimistic, view.· The optimistic 
view? Tv-o percent.' ., 

The article also bighhghts two VSE players,. 
Larry Br illi~nt and ~~"tie4ta~~Q.Atfi. 
connecte:i with GalaMte'anlfQfflffti1.tountam. .;. 

.. What:sort of person is attracted to the VSE'? '1. 
Let's tal:e Larry Brilliant, a New Age hype·, 
machine cut from a different, more capacious -::: 
cloth th~ the generic Howe Street con artists. ~~ 
Brilliant is a chest-thumping epidemigologist ·; 
who supposedly helped the World Health ; 

. Organiultion wipe out smallpox in India and 1 
· South.ea~ Asia before wiping out investors in j 
western Canada." • · ; : , -ij 

Brillia11.t is on the board for SEV A, described "i 
as "a fo11ndering organization seeking to wipe -t 
out blind-:1ess in Nepal." ·. ~; 

Two o:her SEVA board members included -
Ram Da;s and Wavy Gravy. Dass was called -
''the reeonstructed Harvard acidbea.d who, 
with his :pal Timothy Leary, helped introduce· 
haHucin~enic drugs to North America." Wavy 
Gravy ""'as said to be .. the ~narchis~ic ex-_ 

--: ~, . 

acidhead who wa; master of cE 
Woodstoc:k, ,11,•ho htlped run a pig J 

in 1968 and who cow raises mom 
cataract operatioru . 

"SEVA's absurd ooard also inc. 
Friedland. one of the most sue• 
pushers in Vancou.,er history> wt 
Resources lost $44 mi)Jjon last y< 
introduced BriIIian.. to the VSE:'' 

The article inch.des a detailed : 
on BriJJiant with oiler references 
and Galactic, p]t.S one mentio 
Mountain. 

Accorc:ing to the sidebar. °Frie 
gold mi[les, includ ng Galactic R 
Cornucopia, prod~e far more p1 
than precious meb ls, is one of th 
SEVA and knows l-ow to milk the 
of Nepal for all Ille press covE 
\','Orth." 

BriJliaot and ~iedland are 
friends wtio knew bow to make i 

theVSE. 
"To this day Br ]Jiant insists t 

really knew anythng about the fil 
t€cture .of the VS&. The facts s1 
wise.· _ 

",Brilliant particpated in a hos1 
Friedland's omo--jo--ns; -m~ing 
$100,000 · estmen1 in Galactic, B 
ing m y · in Q1..-artz ·Mou-~-: 
Friedlarul--...p~~ 
finder's fee withiw:i other men wl 
needed to line up investors to 
flounderiog gold mi-ie. 
. ·,'And the guy w~ claims to be : 

admitted to FORBES that be b, 
$100,000 when he •d-d an arbitragt 
different classes of 1:;aJactic stock . 

Queenan, howevEr, concentratE 
in general. . 

·'The VSE, f ouncEd in 1907, i~ 
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The Quartz Mountain property in south central 
Oregon contains several vokanic-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 40miles of drilling in 5'i"i 
rotar~· 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: 

Cl:T-OFF 
GRADE 

TONS GOLDGRADE CONTAISED 
(oz/ton) OUNCES 

. 015 • 66.4 million• 

.020 • 44.9 million• 

.030 : 23.4 million: 

.030. 

.037° 

.049: 

2,007,000 • 
1.661,000 • 
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 gold 
rt>source. Drilling has now started at Angel East 
and Drews Dome. where 
geology, geochemical ano
malies and alteration 
signatures show the potential 
for eonsiderable structur-
ally controlled mineralization. 
Other promising targets are 
Angel South and Angel Peale 
At Quartz Butte. drilling 
is underway on several high
grade zones that could 
significantly enhance the 
overall economics of 
the project. 

MINE PLANNING 
Au aspect~ of gold production 
from Crone Hill and Quartz 
Butte are being examined in a 
full-scale feasibility studvtonducted bv Davy 
\le Kee Corporation of Sa~ Ramon. Californi~. This 
engineering firm has carried out studies and 
engineering work on many gold mines currently in 
oJwration. such as Echo Bay's Cove. FM C's Par~dise 
Pt>ak and Homestake·s McLaughlin Mine. 

Metallurgical testing has been subcontracted to 
McClelland Laboratories of Sparks . .\evada and will 
addrt>ss 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. 

J he 10.000 acre Quartz ~lountain property has 
moderate relief and climate and a good infra
structure. Water and power are readil~· 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 :WOO foot thick sequence of 
volcanic rocks is typical of the Basin and Range 
geology that extends across :'.\evada and parts of 
Uah. California and Colorado, a, well as south 
central Oregon. The two types of volcanics present 
are basalts ( as flows. breccias and tuffs ), and 
rhyolites ( 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 or an 
originally porous nature. 
Quartz and other minerab. 
including gold. were 

deposited. The gold is finely disseminated 
throughout permeable host rock and more highly 
concentrated in veins and along feeder structure,. 
\orthwest and northeast striking, steep faults 
proYide 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 a kidney shaped ellipse 
centred on the rhyolite dome and extending into 
the adjacent basalts and tuffs. lt 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 
rhyolite 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 elect.rum 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 
as a ·'sweetener" for the main deposits, adding 
10.000 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 system~ 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 propert~'. an aggressive 
exploration program has advanced to the drilling 
sLge. Geophysical and geochemical surveys 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 ofan 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 ofEnvironmental Quality(DEQ), 
the Department ofGeolog_v and Mineral Industries 
(DOG AMI) and Lake County officials. 

Quartz Mountain Gold Corp. 
looks forward to being a 
productive and harmonious 
member of the community. 
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GlOSSARY 
ACANTHITE: A silrer 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 
hydrothermal solutions. 

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

BASALT: A volcanic rock. 

BASELINE ENVIRONMENTAL STUDIES: Studies of the 
normal state of the environment that are used as a 
reference. 

BENEFICIATION: Recnwr~·ofthe highest possible 
amount of the desired metal from an ore. 

BRECCIA: A rock made up of angular fragments formed 
b~· erushing or explosive force. 

CHALCEDONY: Extremely fine-grained quartz. 

L \I CONTAINED OUNCES: Th!' 
s:i, a' 1,-,. ;m. ,. :,.,,.. numbn of ounc!', of gold in 

.. J ., d, :11,",., the in situ resource. Mnre work 
:,.,:,, ... ! ,:,• 11·::,: 11,l, 1 is m•eded to determine 111i1w 

, 11.,'11 111 i1:c, 111 a/Jleounces(contained in the 
,,,,,,,.,: ,,,:-.,,. orethatwillberemowdina 
d· ; 11 ,;1, ,,. ::,, miningoperation)andrecor

,,-,,.,,,, \1 11 •11:1.:1,: f'rab/Pounces(producedaqhe 
• ··•:·•"' 1 11,·,. ,, finalproductoftheprocessing 

facilities). 

DIAMOND DRILL: A drill that 
produces solid samples of the 
rock. in the form of cylinders 
(core). 

DISSEMINATED: Ore minerals 
that are fine-grained and 
e\·enl) distributed throughout 
waste rock. usuall~· in 
n•lati\'ely low concentration~. 

ELECTRUM: A natural alloy of gold and silver. 

[PITHERMAL: Pertaining tu a hot spring. 

FEEDER ZONE: A spatially eonstricted zone that has 
allowed mineralizing fluids to pass through. 

FLOW: Rock produced by a Ja\a flow. 

GEOCHEMICAL ANOMALY OR SIGNATURE: A concen
tration of an elPment in soil. water or rock that is 
markedly different from the normal eoncentration of 
th!:' surroundings. 

HEAP LEACHING: Dissol\'ingminerab or metals from ore 
with chemical solutions that are sprinkled on heaps of 
ore. The metal-bearing fluid is then run through a 
process that removt's the metal. 

HOT SPRING-TYPE GOLD DEPOSIT: A gold deposit 
formed by hot. gold-bearing fluids passing through 
nrar surface rocks and depositing gold. 

HYDROTHERMAL: Hot water solutions. or changes 
caused by these solutions. 

INFRASTRUCTURE: The framework of services and 
facilities required by a mining operation. 

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

LEACH: To remoYe minerals or metab 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. 

OXIDE: ~lineralized material in which some of the 
original minerals haw 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 mow 
through the material. 

PROVEN AND PROBABLE 
RESOURCE: 
Proven: Well-established by 
closely spaced measure· 
ments. 
Probable: Similar to pro\'en. 
Measurements are more 
wide!~ spaced but the degree 
of assuranee is high enough 
to assume continuity. 

PYRITE: An iron sulfide mineral. 

REVERSE CIRCULATION DRILL: 
A type of rotary drill. 

RHYOLITE: A volcanic rock. 

ROTARY DRILL: A drill that 
breaks up rotk and carries it to surface as chips. 

STIBNITE: An antimon~ sulfide mineral. 

SULFIDE: A mt-tali<- minPral with sulfur as one of its 
c·omponents. 

TUFF: A roc·k formed from small\ olcanic fragments. 

VOLCANICLASTIC: A rock composed ofrnlcanie 
fragments. 

VOLCANICS: Rocks produced h~· a rn!cano. 
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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 
Vice-President, Finance 
Vice-President, Exploration 
Secretary and Director 
Director 
Director 
Director 
Director 

David S. Jennings 
Allan J. Marter 
William R. Rohtert 
Robert L. Cook 
Manuel Beer 
William H. Bird 
Eric V. Friedland 
Lal Condi 
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AND 
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ANNOUNCE: 

A Field Tour of the 

Quartz Mountain Gold Deposit 

Lake County, Oregon 

7 p.m. 

8 a.m. 

Schedule 

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

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, 
of paleo-groundwater levels on 
epithermal gold mineralization. 

W. R. Rohtert 
April 9, 1986 

Lake County, Oregon: 
volcanic activity 

The effect 
and shallow 

Quartz Mountain is a disseminated, volcanic-hosted, hot
spring gold deposit. It occurs in a Mid-Miocene composite 
volcanic field 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 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) 
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 thf~ Mc Laugh] in 1 ineciment of 
Lawrence (1976) which is a recurrently-active, 120 mile long zone 
of dextral offset in the Tertiary rocks of southern Ore~on. 

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 brec~ia, a 
cross-bedded base-surge deposit, and an upper, massive airfall 
tuff. Overlying the rhyolite within the tuff cone is a thirtv 
foot thick deposit of hot-spring sinter which includes veni 
breccia, pool accumulate and apron conglomerate. Gold ore on 
Crone Iii 11 is present in three geologic environments: l) 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 
properly is in excess of one million ounces of gold. 

The contrasting alteration assemblages and volcanic 
landforms at Crone Hill versus the other rhyolites in the 
intrusive bell reflect the level 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 al 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 
al 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 lhe potential of untested 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 thP 
Quartz Mountain district. 
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QUARTZ MOUNTAIN GOLD 
Suite 670, 355 Burrard Street 
Vancouver, BC V6C 2G8 
Telephone: (604) 662-7557 

FOR IMMEDIATE RELEASE 

CTIC RESOURCES LTD. 
Suite 935, 355 Burrard Street 

Vancouver, BC V6C 2G8 
Telephone: (604) 687-7169 

March 31, 1989 

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 70% 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 70% 

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 lbs. cement and 
15 lbs. 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 70%. 

Gold recoveries in Crone Hill sulphide concentrates have been shown in 
preliminary flotation tests to exceed 70%. 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 
has provided the latest in a series of floating cone models of the Crone 
and Quartz Butte deposits. These models define open pit mineralization of 
types: 

a) disseminated oxide heap leach; 

McKee 
Hill 

two 

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. 
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Current Crone Hill and Quartz Butte Deposit Estimates 

Mineralization Grade Contained 
Type Tons ~ 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. 

Quartz Mountain Gold Corp. 

~~ 
Robert L. Cook 

Senior Vice-President, Finance 
Galactic Resources Ltd. 



FOR IMMEDIATE RELEASE JANUARY 17, 1989 

/';~•~~ -·~-' 
David S. Jennings, President of Quartz Mountain Go I gorp:- .a.4d, ., rt M. Friedland, Chainnan of 
Galactic Resources Ltd., announ~:ed today that Quartz Moun 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 jobt-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 
infonnation 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 
QZMGF 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 er NASDAQ National Market 
Issues. 

President 
Quartz Mountain Gold Corp. 

Chairman 
Galactic Resources Ltd. 
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MEMO 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 I 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 NE¼ 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 smal I butte cal led Crone Hi 11. 

EXPLORATION&. DEVELOPMENT: 

Exploration reportedly began with an extensive soi I 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 Wi 11 Rohtert. 
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The three veins shown for Quartz Butte appear to define a graben below near surf ace disseminated 
ore. The graben mimics the outline of the throat of the dome complex. Lateral and vertical 
alteration zoning supports the vein interpretations and}s consistent with late penecontemporaneous 
intrusion of rhyolite and mineralization. Vertical stress ac,companying late stage magma movement 

may have generated the mineralized fractures. 

High grade intercepts commonly have visible gold}hw~t alternatively may be (1) a stringer zone 
of chalcedony or quartz veinlets, (2) clay-seri'cite·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 dike~ cutting fresh or propyllitized volcanics. The 
absence of well defined, prominent quartz veinsis 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 Steamboat 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 v~ins '(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 hydrothennal 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-surf ace gold dep:>sit contrasts with the incipient 1\lteration 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 
proJX)se 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 s~u~ture on Crone Hill. Importantly, none of 
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the four proposed veins underlies the disseminated oi-ebody, and none penetrate brecciated rhyolite. 
Rather, they seem to be independent of brecciatiort. The absence of identified feeder veins on 
Crone Hill below near-surface gold disseminations is in contr~st to vein locations at Quartz Butte 
(Fig. 6). 

All Crone Hill veins gently dip north 10 degrees 'to 25 _d~gi:ees, and intersect pervasively argillized 
rhyolite as well as volcanic and volc.aniclastic units. Presence o.f 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) ~hal~qnic" 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 ticher intercepts with earthy alunite 
more common near surface. Adularia occurs more oft.en within the illitc-bearing argillic zone. No 
persistent uniformly mineralized and well-developed quartz vein structure has been recognized. 
Rather, the gently dipping zones of high gr~e ore are assumed to be faults thnt 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 illit.e-ooaring argillic alteration zone and its disseminated gold orebody, is particularly puzzling. 
Sericitic alteration found at depth at Quartz Butte has not bee·n identified on Crone Hill. Normal 
fault structures similar to those at depth at Quartz ~utte 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 stnicturcs commonly developed ringing many large mineralized breccias in other 

areas do not seem to have fanned at Crone Hill, or if fonned, have not been recognized to date. 

Dt·scussion 

Although dissimilarities between geologic settings and probable fluid flow are apparent, alteration 
mineralogy in the Quart?'. 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 surf ace. 

Surface alteration in both districts consists of acid sulfate leach products that give way to 
montmorillonite•illite and illite mixtures. Sericite fonns below the argillic zone. Near surface 

alteration zones are mostly flat-lying irregular in~ses 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 ciome complexes cluster close to 7.0 Ma, 
but a single K-Ar date on vein adularia returned an age of about 5.5 Ma. The life of the hot spring 
system is inf erred 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,(X)(),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 da~e 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 suiface 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 f ceders having a short 
life in a long lived geothermal event. Feeder veins found below Quartz Butte support the 
contention that they fonned as a result of late stage magma evolution and movement in the Quarl'Z 
Butte dome complex. The apparent a,bsence of such veins below the Crone Hill disseminated 
deposit cannot be easily explained. 
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Relationship Between Low-Grade Gold 

Disseminations and High-Grade Veins in the 

Quartz Mountain District, Oregon 

V.F. Hollister1 and D.S. Jennings 

--p; U'.'.f: FO~'!/ t-. RC 11.LUSTRATION 
P:·l::TQ::-R !HT3 TO T!--:E EDITOR 
WITH YO~ _ _!R PROOFS. 

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 1991, 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 th~ 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. 

K!!Y 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 i 
we summarize exploration to date and expand on pre- ! 
vious descriptions of the district. Data for this article I 
were generated mostly by the Quartz Mountain Gold j 
Corp. staff between 1985 and 1989, within the property i 
boundary shown on figure I. Anaconda and others had i 
previously carried out preliminary geological and geo- · 

chemical studies, but Quartz Mountain's field personnel 

undertook most of the district's definiti ve 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. 

. I). 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 district includes the Crone Hill and 

Quartz Butte disseminated gold deposits and their ge-
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netically related superjacenl mercury occurrences. Both \ 

deposits are associated with high-silica, endogenous rhy

olite domes. The district has numerous, exogenous, less 

siliceous rhyolitic domes as well, most of which are not 

mineralized (Sawlin and others, 1991 ). Figure I 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 (197 5) 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. 

Volcaniclastics)rocks occur haphazardly in this sequen~. '. 1cl C-<> 11 ,c!c..:::.f. ·c.

The domes are locally overlapped by th in, high-alumina , 

oli,;ne tholeiite flows that may be penecontemporaneous 

with some domes. Similar basalts occur in the area rang-

ing in age from Miocene to Quaternary. The regional 
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Figure 1. Genera lized geologica l map of Quartz Mountain Pass area. Qua rt z Moun ta in dis trict, l ake County, south-cent ra l Oregon. 

Outlined a rea represents c laim block of Quartz Mo untain Gold Cc rp. 
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Figure 2. Map showing location of rock types and their potassium-argon age dates within the Quanz Mountain claim block. 

geological relations are reviewed by Hart and others ( 1984) 

and Sawlin and others (1991). 

Disseminated Gold and Mercury Mineralization 

The two disseminated gold deposits, Crone Hill an~ 

Quartz Butte (fig. I), 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. I). The Angel Peak occurrences are insufficient

ly quantified to 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 to substantiate long-lived hydro

them1al systems. Their data indicate that hydrothermal 

acti vity in hot spring systems has persisted for two or 

more million years in some districts. A parallel is sug

gested for Quartz_Mountain . Hydrothermal adularia from 

C~one Hill has yielded a 5.5 Ma potassium-argon age 

(Quartz !\fountain 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 v.,ith 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 ,vith 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. I). 

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 alunitc . 

Sulfur is locally and erratically present . The protolith for 

all mercury deposits is rhyolit e and hot spring siliceous 

sinter. 

Although oxidation persists to ma ximum depths of 

360 feet at Quartz Butte and 165 fe et at Crone Hill , 

cinnabar is the most impo rt a nt mercury minera l. Geo-
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June 21, 1986 

WAVECREST RESOURCES LTD . 

AND 

DIAMOND HEAD MINES 

ANNOUNCE: 

A Field Tour of the 

Quartz Mountain Gold Deposit 

Lake County, Oregon 

7 p.m. 

8 a.m. 

Schedule 

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

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 
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· Figure 3. Precision of age dates for different rock types within the Quartz Mountain claim block. 

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 I 00 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. 

Dissemi11a1ed Gold Deposits 

Disseminated gold occurs at both Crone Hill (fig. 4) and 

Quartz Butte (figs. 5, 6), with most ores at Crone Hill 

appearing n~r 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 I 00 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 adularia, 

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 l. 5: 

I. 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 Quartz 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 subhorizontally. 

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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Figure 4. Cross section of the west part of Alice vein in Crone Hill located in the western part of the Quartz Mountain claim 

block. 

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 disseminal~d 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 

water table at the time of hydrothermal activity, with the 

water table dropping since mineralization. However, no 

water table present at the time ofmineraliz.ation has been 

established . The common alteration assemblages below 

the water table include illite and illite-montmorillonite 

"mixtures and chlorite, adularia, pyrite, and zeolites. Ser

icitic alteration occurs locally with some structures at 

Quartz Butte below the argillic zone at depths greater 

than 200 feet (fig. 6). Pervasive argillization irregularly 

weakens at about that level, mostly giving way to do\vn

ward shrinking ·amoeboid "root zones" and narrov.ing 

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 drill intercepts, projected to the surface. The 

three veins shown are the largest. Other smaller, less 

certainly defined veins were also indicated, but these were 

omitted from the figures because their positions and pro

jections are most subjective. The link of intercept s shown 
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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 cut ting 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 v.-ith 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-grade inter

cepts at Quartz Butte is not mcgascopically 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 ro upwelling 

near neutral alkaline and highly CO,-chugcd ore fluids 
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in equilibrium ,,ith the rhyolite. The absence of well

developed vein structures supports either contention. The 

pervasive broad development of argillic alteration v,ith 

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 in

tercepts that probably arc 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 

splays. Using this array for the intercepts, we propose 

that the drilling indicates a mineral inventory v.;thin 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. lmpor1antly, none 

of the four proposed veins underlie the disseminated ore 

body, ;ind non e penetrate brecciated rhyolite. Rather, 

they seem to be independent ofbrecciation . The absence 

of identified feeder veins on Crone Hill below near-sur-

face gold disseminations is in contrast to vein loc.1ti ons 

at Quartz Butte (fig. 6). 

All Crone Hill veins gently dip I 0"-25°N, and intersect 

pervasively argillized rhyolite as well as volcanic and 

volcaniclastic units. Presence of vein structures cutting a 

variety of rock typ-::s suggests that vein development is 

independent of lithologic controls. 

The intercepts of high-grade ore include (I) chalcc

donic replacements, (2) sulfide-bearing quartz-adularia · 

and chalcedony veinlcts or their oxidation product, and 

(3) clay-sulfide seams (or their oxidized equivalents). Al

unite or adularia arc present in some richer intercepts 

,,;th ear1hy alunite more common near th e surface. ,\d

ularia occurs more often within the illit e-bearing argillic 

zone. No persistent unifom1ly mineralized and well-de

veloped quartz vein structure has been recognized. Rath

er, the gently dipping zones of high-grade ore arc assumed 

to be faults that channeled hydrothermal fluids. Explo

ration 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

bcaring argillic alteration zone and its disseminated gold 
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ore body, is particularly puzzling. Serici1ic alleralion found 

at deplh al Quartz Bulle has not been identified on Crone 

Hill. Normal fault structures similar to those at depth at 

Quartz Bulle also appear 10 be missing. Still, argillizaiion 

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 structures 1commonly de-

velopecf ringing(a!though the)large mine~alized breccias 
I ' / 

found in other ;ireas do not seem to 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 monlmorillonite

illite and il!ite 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 rhrolite 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 oft he hot spring 

system is inferred by the dating of the rhyolite domes, 

as well as the adularia, to be in excess of 1,000,000 years, 

a contention supported by analogous evidence at Steam

boat Springs (Silbem1an and others, 1979). 

of silicate alteration minerals. The absence of numerous, 

well-developed veins wi1hin and below !he 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 easily explained. 
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Epithermal hot spring activity associated with the 

Quartz Mountain rhyolitc domes has produced very large 

areas of argillic alteration that contain a minimum esti

mated I 00,000,000 tons of ore averaging 0.0255 ounce 

gold per ton. Planar vein-like, high-grade zones totaling 

about 2,000,000 tons averaging 0.29 ounce gold per ton 

have also been drill-indicated below and within the dis

seminated ore. However, veins identified 10 date are few 

in number, smal l, and irregular, and they appear insuf

ficienl lo account for the large volume and tonnage of 

disseminated mineralization. 

\ 
I 

Higher grade gold zones identifiable at deplh and in 

the near-surface disseminaled deposits are believed to 

represent feeder systems. These planar zones arc poorly 

defined struclurally and lack large, dis1inct assemblages I 
-~ 
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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, 503/947-2194, 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, 
of paleo-groundwater levels on 
epithermal gold mineralization. 

W. R. Rohtert 
April 9, 1986 

Lake County, Oregon: 
volcanic activity 

The effect 
and shallow 

Quartz Mountain is a disseminated, volcanic-hosted, hot
spring gold deposit. It occurs in a Mid-Miocene composite 
volcanic field 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 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) 
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 is 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 thirtv 
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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Abstract 
Quartz Mountain, Oregon 
Page 2 

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 versus the other rhyolites in the 
intrusive belt reflect the level 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 ernplaced 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 untested 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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PREFACE 

on 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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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 is 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 noise 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, Inc., 
operator of the proposed Quartz Mountain Gold Mines, and the 
Environmental Impact Statement lead agency, the USDA Forest 
Service, Fremont National Forest. Data collection, analysis 
and presentation were the responsibilities of the following 
personnel: 
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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, tuf fs and rhyoli tic volcanic 
dome complexes. Younger, Plio-Pleistocene lake bed and 
alluvial sediments are interspersed among the volcanic domes 
and basalt plateaus. The rhyolite domes in the vicinity of 
Quartz Mountain occupy the McLaughlin 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 initial 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. 
lodes in the epi thermal veins of the High Grade 
produced about 14,000 ounces of gold between 1880 
(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 is 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. 

2.3.2.2.2 Tuff 

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

1. Lapilli tuff; 

2. Tuff breccia; 

3. Fine-grained tuff; and 

4. Coarse basaltic volcanic breccia. 

Butte are 
Unit Tht). 

eruptions 
but may be 
tuff unit 

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 
McLaughlin 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 McLaughlin 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 
Quartz Butte. Faults 
localized emplacement of 
conduits for mineralizing 

mineralization on Crone Hill and 
trending N5o-ao·w appear to have 
the endogenous domes and served as 
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 
Butte deposits are similar 
epithermal alteration suites: 

of the Crone Hill 
and are divided 

1. A central silicified rhyolite core; 

and Quartz 
into three 

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 aphani tic matrix. Bioti te is 
locally preserved. The central core grades upward into less 
silicif ied rock which is capped by a leached 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 gully 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. In general, moderately deep to deep 
soils in upland 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 
formed by volcanic 
volcanic vent. 

Pertaining 
explosion 

to 
or 

a elastic rock material 
aerial explosion from a 

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

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

TRACHYTIC 
feldspar crystals 
fashion. 

Textural term 
arranged in 

for volcanic rocks having 
a parallel or subparallel 

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 leader 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.) in 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 in 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 Unive~sity 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 is 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 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) is transitional between great basin and mountain 
geography and includes a diversity of geology (Plate 2.1) and 
soils. The study area is approximately 3 o 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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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. 
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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 land 
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 labeled 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: 
map with three digits, 
more mapping units 
distinguished from each 
soils map. 

These map uni ts, shown on the 
are used in areas where two or 
are present but cannot be 
other in the scale used in the 

3. Miscellaneous Map Uni ts: Map uni ts 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). 

QMGP-CHP03-FNL 3 - 6 F I N A L 



TABLE 3.4-1 

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

MAP UNITl ACREAGE2 MAP UNIT ACREAGE 

3 27.27 37B/R.O. 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.O 11.89 64A* 369.82 

34A* 243.01 64B* 125.32 

34B* 168.32 65 98.09 

34C/R.O.* 5.12 348 186.76 

37A 1008.53 417 24.91 

37B 555.32 

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

2Acreage calculations by Wilsey & Harn, Portland, Oregon. 
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The soil is 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; Oto 0.25 inches thick. 

surface layers: Very dark gray to dark grayish brown 
or clay loam; weak to moderate, 
granular structure; soft to hard; 
plastic; pH ranges from 5. 6 to 6. 6; 
inches thick. 

silt loam 
medium, 

slightly 
5 to 10 

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 inches 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
daci te 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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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 less 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 sc~ls 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 gently rolling basalt 
lava and tuf f tablelands on slopes from 0 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, Idaho 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, 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 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 2 5 to 4 8 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 2 5 to 4 8 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 4 O 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 
loam or silty clay loam; 
subangular blocky structure; 
gravel, cobbles, and stones 
plastic; pH ranges from 5.5 
inches thick. 

3.4.2.12 Mapping Unit 34A* 

brown stony clay 
moderate, fine 

35 to 70 percent 
by volume; hard; 
to 7 . o ; 2 o to 3 6 

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 deep, stony and 
residual reddish brown soils with ponderosa pine timber types. 
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mesic temperature regime. Landtypes 34A, 
at higher elevations and on north slopes. 

34B, and are found 
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 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 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. 0. consists dominantly of 
34C* and minor amounts of Landtypes 34B and 37C. 
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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, JOA, 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 Oto 15 percent. 

This land type ranges in elevation above 5,500 feet and 
supports mixed conifers, snowbrush, manzani ta, 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 3 5 
percent in the textural control section. 

Range of Profile Characteristics of Soil 37A 

Litter: Needles, leaves, 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 loam, 
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 is 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 
2 5 to 4 8 inches. Some areas are deeper than 4 8 inches to 
bedrock. 

Typically, Landtype 37B occurs on moderately steep lands 
consisting of basal tic eruptive centers, block faults, and 
shield volcanoes. 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. Perrneabil i ty is moderate to 
rapid in the surface soils and moderate to slow in the 
subsoils. Coarse fragment content averages greater than 3 5 
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, 
granular and weak, fine subangular 
structure; 5 to 15 inches thick. 

medium 
blocky 

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 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, light 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 3 5 
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 
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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; nonplast ic; 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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Range of Profile Characteristics of Soil 41A 

Litter: Needles, leaves, 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 4 lB 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 lava 
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, lupine, snowberry, Oregon grape, 
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. 
in the surface soils and rapid or very 
coarse fragment content average greater 
textural control section. 

Permeability is rapid 
rapid in the subsoils. 
than 35 percent in the 

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; loose; 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 Oto 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, leaves, 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; o 
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; Oto 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 
tablelands at lower elevations 
Slopes are less than 15 percent. 

occurs 
along 

on 
the 

gently 
forest 

rolling 
fringe. 

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

squawcarpet, and some 

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, leaves, 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, ~edium 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 JOA, 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 
tablelands at lower elevations along the forest 
Slopes are less than 16 to 40 percent. 

QMGP-CHP03-FNL 3 - 34 

rolling 
fringe. 

F I N A L 



This landtype ranges in elevation above 4,600 feet and 
supports ponderosa pine, aspen, bitterbrush, Idaho Fescue, 
Ross sedge, bottlebrush squirrel tail, 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, leaves, 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 

Land• Natural Stability Expected Mass Surface Soil Soil Erosion Compac• Di sp 1 ace-
type and Type of Mass Movement as a Erosion Potential tion ment 
No. Movement Result of Man's Potential (Ril 1 & Gully) Hazard Hazard 

Activities /Sheet) 
Mi see 11 aneous 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 

JOA Very Stable Unchanged High Moderate- Low· Low 
High Su11111er 

High-
Winter 

JlA Very Stable Unchanged High Moderate- Low-
High Su11111er 

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.O, Rota ti ona 1 

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 
Rota ti ona 1 
Slumps 

378/ Stab 1 e- Unchanged Low-Moderate Low-Moderate High Low 
R.O. Rota ti ona 1 

Slumps 

37C Stable- Unchanged Moderate Moderate H' gh Moderate 
Ro tat i ona 1 
Slumps 

40A Very Stable Unchanged Low Low Low Moderate 

485 Very Stable Unchanged Moderate Moderate-High Low High 

4:;c Very Stable Unchanged High Severe Low High 

41A Very Stable Unchanged Low Low Low Low-
Moderate 

418 Very Stab 1 e Unchanged Moderate Moderate- Low Moderate-
High High 

41C Very Stab 1 e Unchanged High Severe Low High 

63A Very Stable Unchanged Low Low Moderate Low 

638 Stable- Unchanged Moderate Moderate Madera te Moderate 
Rotational 
Slumps 

64 Very Stable Unchanged Low Low Moderate Low 

64A* Very Stab 1 e Unchanged Low Low Madera te Low 

648* Very Stable Unchanged High High Moderate Madera te 

65 Very Stable- Unchanged Low Low Madera te 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 soil 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 
extrusive igneous rock. 

dark to black, dense, fine-grained 
Very sirrilar 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. 

QMGP-CHP03-FNL 3 - 42 F I N A L 



COMPOSITE CONE - A volcanic cone built of alternating 
layers of rhyolitic and andesitic lava and pyroclastic 
material, with moderately steep or steep slopes. 

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

material down 
influence of 

water and by 

CRITICAL SOIL - The term "critical soil II 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 is not critical in 
relations to regeneration and draughtiness 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 decomposition, including everything from litter on 
the surface to pure humus. Duff is a general, nonspecific 
term. 

DURIPAN 
silica. 

A subsurface horizon that is cemented by 

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 
normal, natural, or 

QMGP-CHP03-FNL 
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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. o 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 landscape 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 3 2 mm in 
diameter. 

LAVA 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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Instruct 1on 
Support 1 ng Svcs 
Interagency 
Debt Serv1ce 

Tota 1 Expend1tures 

Actual 
1983-84 

1,779.0 
1,221.8 

45.9 
o.o 

3,046.7 

Table 11.4-37 
Lakeview School District #7, Oregon 
Revenue and Expenditure Analysis 

% Tot 
Exp 

58.4% 
40.1% 

1.5% 
0.0% 

100.0% 

Actua 1 
84-85 

1,858.5 
1,472.9 

64.7 
0.0 

3,396.1 

(Nominal Dollars) 

% Tot 
Exp 

54.7% 
43.4% 

1.9% 
0.0% 

100.0% 

Actual 
85-86 

1,953.7 
1,346.7 

29.3 
4.0 

3,333.6 

% Tot 
Exp 

58.6% 
40.4% 
0.9% 
0.1% 

100.0% 

Actua 1 
86-87 

1,965.8 
1,355.5 

47 .3 
0.0 

3,368.7 

% Tot 
Exp 

58.4% 
40.2% 

1.4% 
0.0% 

100.0% 

Budget 
87-88 

2,188.6 
1,549.1 

59.0 
2.0 

3,798.7 

% Tot Average 
Exp 83/84-87 /88 

57 .6% 1,949.1 
40.8% 1,389.2 

1.6% 49.2 
0.1% 1.2 

100.0% 3,388.8 

Is Tot 
Exp 

57 .5% 
41.0% 

1.5% 
0.0% 

100.0% 
•••••••••••••••••••••••••••••••••••••••••••• -----·· ••••••••••••••••• ········-- ••••••••••••••••• -----■-

Source: Lakev 1ew Schoo 1 01str1ct #7 Budget; 
Plann1ng Inf ormat 1on Corporat 1on, January 1987 



FOREWORD 

This report was prepared by Air Sciences Inc. and Steffen 
Robertson and Kirsten (COLORADO) Inc. (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 

R. G. Steen 
C. J. Riley 
J. W. Johnson 

Project Responsibility 

Project Manager 
Project Engineer 
Data Program Specialist 
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Organization 
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Table 11.4-39 
Lakeview School District #7, Oregon 
Revenue and Expenditure Analysis 

General Fund per Student Expenditures (1987 Dollars) 

Actua 1 % Tot Actua 1 % Tot Actua 1 % 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 ........................... ··•···· .................................................................... 

Enro llment(ADM) 954.8 920.8 901.9 910.4 966 

Instruct 1on 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% 
Support1ng Svcs 1,457.1 40.1% 1,748.9 43.4% 1,576.4 40.4% 1,547 .o 40.2% 1,603.7 40.8% 1,586.6 46.8% 
I nteragency 54.7 1.5% 76.8 1.9% 34.3 0.9% 54.0 1.4% 61.l 1.6% 56.2 I. 7% 
Debt Serv 1ce 0.0 0.0% 0.0 0.0% 4.7 0.1% o.o 0.0% 2.1 0.1% 1.4 0.0% 

Tota 1 Expend1tures 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: Lakeview School D1str1ct 17 Budget; 
Planning Informat 1on Corporat 1on, 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 
rural center, west of Lakeview. 
building with a new addition. 

is located in the Westside 
The district has one older 

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 in 
actual revenues. The district budgeted $419,761 in 
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 End 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 Heal th 
District, a special health district which is chartered by the 
State of Oregon. The district is governed by a 5-member Board 
of Directors. District boundaries ir.clude 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/mA3 with a maximum of 85 
ug/mA3. The arithmetic mean concentration of particulate less 
than 10 micrometers in diameter was 12 ug/mA3 with a maximum 
of 86 ug/mA3. 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 





----
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 quality 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 ( PMlO) , 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 is located 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 is 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 wil 1 be represer.tati ve of 
the levels throughout the site, except very n0ar local 
activity, including Highway 14 O. The location 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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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~un 
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 3 5. 19 inches. Highest 
average monthly evaporation occurred during July and August. 

Nearby evaporation data is not as prevalent as 
precipitation data. The closest available information was 
gathered at Tulelake, California and Summer Lake, Oregon, each 
of which are about 4 4 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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TABLE 9.2-2 

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

( deg F) 

QMGP-CHP09-FNL 

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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Month 

Tulelake 
Summer Lake 

TABLE 9.2-6 

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

(inches) 

MAY 

8.02 
7.49 

JUN JUL 

8.34 9.45 
8.87 11.21 

AUG 

8.54 
9.71 

SEP 

6.65 
6.58 

OCT 

3.62 
3.48 

TOTAL 

44.62 
47.34 
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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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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 PMl0 
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 PMl0 samplers and one TSP sampler. The PMl0 
samplers used are General Metal Works Model GMWS 2310 samplers 
equipped with General Metal Works Model 321-B Size Selective 
Inlet. The TSP sanpler 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 PMl0 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 A 3 as an 
annual geometric mean, 100 ug/mA3 for a 24-hour concentration 
for more than 15 percent of the samples collected in any 
calendar month, and 150 ug/mA3 for a 24-hour concentration 
more than once per year. 

Federal particulate standards (40 CFR, Part 50.6) limit 
airborne concentrations of PMl0. The standards are 150 ug/m"J 
as the 24-hour worst case and 50 ug/mA3 as the annual 
arithmetic mean. 
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TABLE 9.3-2 
--.._,, PARTICULATE LESS THAN 10 MICROMETERS 

QUARTZ MOUNTAIN GOLD PROJECT-QUARTZ MOUNTAIN, OREGON 
(µg/m3} 

1987 1988 
Day Nov Dec Jan Feb Mar Apr May Jun M Aug Sep Oct 

1 2 2 12 
2 3 1 1 
3 7 8 6 
4 2 3 86 28 
5 ** ** 2 20 
6 ** 10 7 5 24 25 
7 2 4 2 12 
8 ** 2 17 
9 3 2 

10 2 5 7 17 -34 
1 1 3 4 ** 

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 31 
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 ... 2 36 
30 2 14 16 27 12 
31 2 2 18 20 

Arithmetic mean 4 3 3 5 4 6 9 9 19 21 26 21 
Geometric mean 4 3 3 5 4 5 6 7 16 19 20 19 

Maximum 7 7 7 7 10 22 28 22 42 36 86 34 
Number of obs. 3 7 11 8 11 10 10 10 8 10 10 10 

Period of record arithmetic average = 11.S 
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 land 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 land 
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. 

Pro'ect Site 

The site of the proposed Quartz Mountain Gold Project is 
entirely within the Forest Zone, according t~ the Lake County 
Land Use Plan (Steiger 1979b). Mining is 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 is in commercial use, al though 
the general store at Quartz Mountain is not in operation at 
the time of this study (Steiger 1979b). 

11.4.6 Trans ortation 

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 
abbreviated ug. 

one millionth of a gram, 10~-6 grams, 

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 generally of metal, unpainted, 
4 7. 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 units of micrograms per 
standard cubic meter (ug/m~3). 
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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-CHP09-FNL 9 - 17 F I N A L 





9.7 LIST OF PRINCIPLE PREPARERS 

9.7.1 Rodger G. Steen 

Mr. Steen is 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. in Atmospheric Sciences from the 
University of Chicago. He is 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 uni ts 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 is famil :;__ -:ir 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 is a chemical 
process design, evaluation of 
environmental permitting. 

engineer with 
environmental 

expertise 
impacts, 

in 
and 

In 1977, Ms. Riley received a B. S. in chemical 
engineering from the University of New Hampshire. She is a 
registered Professional Engineer in the State of Colorado. 
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Mile 
Post 

30.93 
.82 

36.92 

40.63 

40.88 

44.98 

50.37 
50.39 
53.86 
53.88 
63.39 
70.75 

81. 91 

88.99 
89.10 
90.50 

92.43 

93.90 
95.36 
95.38 
95.71 
95.91 
96.05 
96.36 

TABLE 11. 4-4 7 

OREGON HIGHWAY 140 
SELECTED 1986 ADT 

Location 
Description 

Bly Mountain Summit 
0.05 mile west of Sprague 
River Road 
0.05 mile east of Sprague 
River Road 
0.15 mile west of Godowa 
Springs Road at Beatty 
0.10 mile east of Godowa 
Springs Road at Beatty 
Beatty Automatic Recorder, 
Sta. 18-017, 4.20 miles 
east of Beatty 
0.01 mile west of Camp 6 Road 
0.01 mile east of Camp 6 Road 
0.01 mile west of Edler Road at Bly 
0.01 mile east of Edler Road at Bly 
Klamath-Lake County Line 
4.00 miles southeast of Quartz 
Mountain Pass Summit 
Drews Gap Summit, 0.12 mile east 
of Dog Lake Road 
0.10 mile west of Tunnell Hill Road 
0.01 mile east of Tunnell Hill Road 
1.23 miles west of Westside Road at 
Maddock Corners 
0.70 miles east of Westside Road at 
Maddock Corners 
0.01 mile west of road to Airport 
0.01 mile west of Roberta Avenue 
0.01 mile east of Roberta Avenue 
0.01 mile east of "R" Street 
west town limits of Lakeview 
0.01 mile west of "L" Street 
0.01 mile west of Fremont Highway 
(US395) 
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1986 ADT 

1,300 

1,300 

1,200 

1,150 

1,150 

980 
1,200 
1,100 
1,500 
1,200 

810 

630 

660 
910 

1,100 

1,050 

1,500 
2,000 
2,200 
2,300 
4,200 
4,100 
4,900 

5,700 
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This report has been prepared by Winthrop Associates and 
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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 uses 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 locating exploration activities and for earlier planned 
test work. An intensive survey of 11.5 sections was 
undertaken in August and September 1987, in 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 in 
earlier work at the site. 

A total of 44 sites have been recorded: 10 historic and 
3 4 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 Off ice, 
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 dur.,ps, a cabin, and a mine 
site. 

vi 





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 Objectives 

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 
~orthern Paiute tribes. 

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

1. Sections 25, 26, 27, 35, 36, 
of 34, Township 37 South, 
Diablo Base and Meridian; 
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and the northeast half 
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10.2 REGULATORY REQUIREMENTS 

10.2.1 Federal Requirements 

Federal statutes and regulations impose requirements 
regarding the inventory and protection of archaeological sites 
for the Quartz Mountain Gold Project in at least three ways. 
(1) Under the requirements 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 National 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 conse~vation and 
protection of open space, scenic and historic areas, and 
natural resources. Goal 5 discusses t·,-:elve 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 life 
(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 s~mmer 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 lily 
seeds in 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 favo~ite 
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 localized 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 ( "Crawf ish
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 been a number of excavations, 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 poi:1ts and an emphasis 0:1 hunting 
Pleistocene mega fauna (Fagan 1983, Minor et al. 1979). After 
about 10,000 B.P. [B.P. = before the present, calculated by 
convention from A.O. 1950.], the extinction of Pleistocene 
megafauna and the development of Holocene environnents 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 decades, 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 microenvironrnents, further 
ethnographic research on subsistence strategies among Basin 
peoples (e.g., 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 Silvermc-:n 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 is 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 Chilcquin, or some 60 miles (97 km) 
northwest of Quartz Mountain. This site consisted of a large 
midden, 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 in 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 lines, about four inches apart but are, by now, 
healed over (Prouty 1985a). 

10.3.3.2 Railroad Logging: the Ewauna System 

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 into 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 line 
already completed between Klamath Falls and Bly. The mainline 
was built to technical specifications which exceeded those in 
standard practice for railroad logging 1 ines, presumably in 
the hopes of selling the mainline to O.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 is 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 Project Area 

Based on what is 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 
1 ikely 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 from 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 
~ave been conduc~ed in support of Forest Service loggi~g 
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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transect spacing was in tens if ied 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) High 
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 2 0 - 50 meters apart, for 
other areas, i.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 kept 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 rnore free to 
meander on their transects, maximizing ground visibility. 

Field conditions necessitated some modification of the 
proposed coverage. The meadow areas in 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 
li thic 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 1 i thic 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 debi tage 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 lithic debris 
totalling ten or fewer artifacts (PMOA Criteria). These 
isolates are listed 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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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/sq 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 lithic 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 lithic scatter, about 25 flakes, one 
uniface. 

SRKS-P-22: Very small lithic 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 litt.ic scatter, abou':. 25 flakes. 

SRKS-P-28: Very small lithic 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. Excavation by DOT in progress 
during survey. 

35-LK-2153: Large lithic 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 lithic 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/sq 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 lithic scatter 
component. Further survey in this area 
boundaries beyond those of the original 
report amended, site remapped. 

with historic 
extended the 
survey. Site 

02-01-QU-PH-l: Site reloc~ted; larc_;ely destroyed by cur:!'."ent. 
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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TABLE 10.5-3 Continued 

#44: Projectile point 

#45: Several flakes 

#47: Projectile point 

#48: Projectile point 

#49: Several flakes and biface fragment 

#50: Several flakes 

#53: Projectile point 

#54: Point tip 

#55: Point midsection 

#62: Point tip 

#64: Projectile point 

#65: Several flakes, biface fragment 
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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 Camp 

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 archaeological 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) What 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 desigr.ated here as the site. (1) The 
southwest part of the site contains a coDplex of features and 
railroad grades which includes a "roundhouse" engine repair 
area (F-12) and another 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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TABLE 10.6-2 

. ...__. HISTORIC ISOLATES 

#4: Scattered cans and aspen dendroglyphs 

#6: Metal frame 

#7: Handmade wooden toboggan 

# 11: Can scatter/ 1 i thic scatter; 6 cans, glass fragments, 
prospect trench nearby. 

#15: Can dump, single loci; 40-50 cans in prospect trench, 
some glass fragments, wooden box top. 

# 16: Smal 1 dump, approximately 2 0-3 O cans, glass jar 
fragments, alarm clock base, electrical wiring, "Zenith 
2 11 carburetor, coffee-table tray frame (post 1950s?). 

#18: Can dump, about 50 cans, glass fragments. 

#21: Can dump, about 20 cans, some glass fragments, one auto 
turn signal housing. 

#26: Stove parts 

#29: Farm machinery parts 

#32: Can dump, about 30-40 cans 

#33: Can dump, about 30 cans 

#34: 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. 

#52: 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. 

#59: 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. 

#61: Dump; about 100 cans, glass and plate fragments, wooden 
box with open top covered in wire mesh; near railroad 
grade. 
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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 Railroad 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 
mitigatio:1 of the grades could invclve r2search 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 

Skid trails, numerous mining trenches, mining claim 
markers, several corrals, an old road to Quartz Butte, and 
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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. 

QMGP-CHPlO-FNL 10 - 30 F I N A L 





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) is 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 is 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 i terns 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 little 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 unique feature relating to an inportant episode 
in Lake County history. Evaluation of this site is likely to 
include a brief summary of cinnabar mining in the area, 
interviews with the builder of the retort, and a description 
of how it worked. 
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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 throuyhout the project area. These finds were especially 
prevalent around the sites, and along the edges of Quartz 
Valley. This information is 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 is for fishing. Rainbm.', 
redband, and bull trout are native, while brown and brook 
trout are introducei speci2s. The river provides 
approxirr,.ately 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 is only eligible for Recreation River classification. 
Primary recreation use is fishing, although some isolated 
segrr.ents 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 River, the 
Lower Williamson River from the western boundary of Winema 
National Forest to Collier State Park meets the criteria for a 
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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. Dispersed 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~, of the ROS). 

12.3.3.1 Cross-Cou~try 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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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.J). 

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.Jb). 

Klamath County reports excellent waterfowl hunting, 
especially ducks and geese, at Klamath Marsh. Antelope, deer 
and other game is also found (Klamath County Visitors & 
Convention Bureau, [n.d.J). 

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 in 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 is located in the center of the Interstate hunt unit 
(75). In that unit in 1986, 3,118 rifle hunters harvested 
1,123 deer ave~aging 14 days per animal, which compares ~ith a 
state average of 21 days per ani7al, as sho~n in Table 12.3-5. 

Other hunt areas in the area of concern for potent_ 3.l 
indirect impacts ranged from 8 to 21 days per animal. Bow 
hunters were more variable, rangi~g 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 12.3-5. Hunter success and recreation days, 1986. 

Wildlife Management Units 

Klam.:ilh Silver Be.:itys 
Interstate Fa 11s Sprague Lake Wago11t ire Juniper Outte Warner State 

llunting Season/Animal 75 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,!iG3 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 Dow Season 
Hunters 52 1•13 13 162 0 19 32 156 15,369 
Total Harvest 14 72 7 18 0 0 6 79 3,431 
Total Hunter Days 748 1. Hl3 72 1,069 0 76 211 1,560 140,280 
Days/Animal 53 16 10 59 NA NA 35 20 41 

Elk Rifle Season 
llunters NA 12 * 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 !lA * NA NA NA NA NA 45 

[lk now Season 
llunters 10 20 0 10 NA NA NA 0 14,106 
Tot<1l Harvest 0 0 0 10 NA NA NA 0 1,415 
Total Hunter Days 70 1'10 0 100 NA NA NA 0 133,605 
D<1ys/Animal NA ltA NA 10 NA NA HA NA 94 

Antelope Harvest 
llunters 50 NA NA 30 58 48 329 78 1,830 

Total Harvest 32 Nf, NA 14 22 25 191 42 905 
Total Hunter Days 14'1 NA NA 114 225 162 859 318 6,385 

Days/Animal 5 NA NA 8 10 6 4 8 7 

Source: Oregon Department of Fish & Wildlife, Wildlife Division. 1987 Big Game Statistics. 

Uotes: * = Included in Klamath Fa 11 s figures; comb i11ed area. 
Antelope areas may differ from deer and elk arr~s: Interstate c East Interstate (475A); 
Silver Lake - East Fort Rock-Silver Lake (476A)· Wagontire c Smith Wagontire (473A); 
Beatys Butte, East Bcatys Butte (470A)tWcst Bi Uutte (4708) t Hart Mtn Hefuge (470C). 
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Table 123-7. Angler days and catch, 1977: An:as 34 and 52. 

Angler Days Catch 

Area Arca + or - Area Area + or -
34 5?. State Confidence 34 52 State Confidence 

Totals Totals Totals Interval, Totals Totals Totals Interval, 
1977 1977 1977 State 1977 1977 1977 State 

GAME FISI! 
Trout 138,440 1 ,1, ';', 2,628,309 220,844 254,507 10,598 8,677,781 794,642 

Wan17water fish 20,736 (, ,z'-38 540,211 76,065 153,458 5,221 4,529,783 1,166,686 

Total 159,176 u;, ,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. Q!, 8.4% 2,9;, 0.1% 100.0% 9.2% 

Wanrr,iater 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: Berry, Richard, Memorandum of 19 Dece:ilber 1977; Lowry, Helen M, Report of the 
19l/ Oregon Angler Survey, Feder,:] Aid ProjectF-83-R-4, Corvallis, Oregon: Oregon State University, 1978. 

Notes: Only a small sample of license lloldPr 0 •,,-0re actually sampled. 







period of use, beginning about 5,000 B.P. (Aikens 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 level to a more intensive 
exploitation of the lake 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 (1986), 
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 in 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 
( 3 3 00 - 17 oo 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 we.re used. According to 
Hughes, such shifts in obsidian procurement probably reflected 
changes in 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 so~rce (absol~te 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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APPENDIX 12.A 

RECREATION OPPORTUNITY SPECTRUM CLASSES 





0 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 

0 

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 
evidenca 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. 
campsites and immediate foregrounds to 
natural appearing state. 

Maintain 
site in 
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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 forested, volcanic 
landforms such as buttes and lava domes with 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 modified as needed to 
reflect a more detailed level 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 ~reas 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. 

vi 





13.0 VISUAL RESOURCES 

13.l 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 Ob'ectives 

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 mitigation 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 stud Area 

The visual resources study area includes the entire 
Quartz Mountain Gold project area (approximately 7000 acres) 
shown in 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. In 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 in~ediate 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 less 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 
extrusive rock. 

A light-colored, fine-grained, acidic, 

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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APPENDIX 3.A 

SOIL PARTICLE SIZE ANALYSIS 



TABLE 9.3-1 
TOTAL SUSPENDED PARTICULATE CONCENTRATIONS 

QUARTZ MOUNTAIN GOLD PROJECT-QUARTZ MOUNTAIN, OREGON 
(µg/m3) 

1987 1988 
Da Nov Dec Jan Feb Mar 6m: Ma Jun Jul Au Se Oct 

1 28 
2 8 28 
3 14 10 10 
4 2 4 
5 5 2 
6 34 47 
7 20 
8 5 37 
9 7 7 

10 2 8 8 
11 6 10 
12 36 45 
13 16 
14 17 37 
15 6 6 12 
16 2 9 
17 8 5 
18 27 57 
19 58 
20 32 85 
21 6 2 27 --22 3 13 

, 
23 6 17 
24 29 42 
25 60 
26 29 51 
27 12 12 10 
28 1 1 6 
29 .... 4 
30 47 22 
31 40 

Arithmetic mean 6 8 4 9 8 7 13 18 48 37 34 43 
Geometric mean 6 6 3 9 7 6 1 1 14 44 33 34 41 

Maximum 8 17 1 1 14 13 12 27 32 85 60 47 57 
Number of obs. 4 5 5 5 5 5 5 5 5 6 s 5 

Annual arithmetic average = 20.1 
Annual geometric average = 12.6 
Number of observations = 60 
**Indicates invalid or missing data 





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 LOAM 
25 2 00-18 36.3 27.6 36.1 CLAY 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 LOAM 
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 2 8. ': 15.0 SANDY LOAM 
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 LOAM 
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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Figure 13.3-2 Typical View from Forest Road 3715 



APPENDIX 3.B 

SOIL CHEMICAL ANALYSIS 



9.2.2.3 Winds and Dis ersion 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 is a frequency distribution of winds by 
direction and stability. Daytime dispersion is indicated by 
the frequency of unstable winds, classes A, Band 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. Y 
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TABLE 3.B-2 

SOIL CHEMICAL ANALYSIS - SECOND SERIES LAB DATA 

Observ. Sample# Soil Depth p K Ca Mg NA ss N~ OM S04 SAR 
Point# ·Pit# C In.) pH ppm ppn meq/1009 meq/1009 meq/1009 mohms/cm ppm X ppm 

24 1- 1 00-18 6.3 28 647 10.5 2.7 0.06 0.15 0.3 2.33 1.5 0.02 
25 2- 6 00-18 6.2 3 347 8.6 3.90 0.21 0.15 0.4 1.70 1.3 0.05 
26 3- 6 19-46 6.5 5 351 8.6 4.10 0.20 0.20 0.4 0.53 3.0 0.05 
27 4- 7 00-15 6.1 9 433 9.0 2.30 0.05 0.15 0.3 3.02 3.2 0.02 
27 5- 7 15-31 6.3 9 374 7.8 2.90 0.17 0.15 0.4 1.54 2.6 0.05 
27 6- 7 31-60 6.6 3 484 9.8 4.60 0.31 0. 15 0.8 0.32 2.6 0.07 
28 7-11 00-08 6.2 2 269 6.9 2.80 0. 15 0. 15 0.2 0.37 2.2 0.05 
29 8-20 00-08 6.4 52 675 12.2 1.60 0. 14 0.20 0.3 3.60 4.3 0.04 
29 9-20 08-24 6.4 23 589 9.0 1.60 0. 13 0.15 0.2 0.95 2.7 0.05 
29 10-20 24-45 6.6 14 534 11. 1 2.60 0.14 0. 15 0.4 0.37 2.9 0.04 
31 11-22 00-08 5.9 20 468 6.9 1.30 0.26 0.15 0.2 2.92 1.8 0.12 
31 12-22 08-39 6.2 2 398 5.0 1.40 D. 13 0.15 0.2 0.53 1.2 0.07 
36 13-23 00-10 6.5 4 468 5.0 1.00 0.06 0. 15 0.2 1.33 1.8 0.04 
36 14-23 10-52 6.7 1 296 3. 1 0.86 0.12 0. 15 0.3 0.32 1.8 0.10 
39 15-34 00-14 6.3 2 499 6.2 2.60 0.25 0.20 0.3 0.27 1.4 0.09 
39 16-34 14-35 6.5 2 484 5.2 2.6D 0.36 0.20 0.2 0.37 2.0 0.14 
40 17-35 00-41 6.3 32 569 9.5 1.30 0.10 0. 15 0.3 1.48 2.1 0.04 
40 18-35 41-77 6.6 9 413 9.2 4.60 0.20 0.20 0.4 0.48 1.4 0.04 
42 19-37 00-11 6.4 11 733 11. 1 2.40 0.09 0.15 0.6 3.98 1.6 0.02 
43 20-40 00-12 6.4 18 772 11.3 2.00 0.06 0.20 0.3 4.40 3.2 0.02 
43 21-40 12-38 6.5 3 406 7.3 2.70 0.18 0.20 0.5 1.11 2.7 0.06 
44 22-39 00-10 6.3 24 569 4.8 0.93 0.18 0.15 0.2 1.22 1.5 0.12 
44 23-39 10-25 6.4 3 452 8.2 1.70 0. 11 0.15 0.3 0.32 2.1 0.04 
44 24-39 25-52 6.7 5 343 7.7 3.70 0.31 0.15 0.3 0.32 1.1 0.08 
45 25-41 00-13 6.3 10 402 11.5 1.90 0. 11 0.20 0.3 3.39 4.3 0.03 





APPENDIX 3.C 

SOIL DESCRIPTION 







APPENDIX 3.D 

TAXONOMY OF MODAL SOILS 





Mapping 
Unit No. 

63B 

64 

64A* 

64B* 

65 

348 

417 

Classification 

coarse-loamy, mixed, frigid Entic Haploxerolls 

fine-loamy, mixed, frigid Typic Xerochrepts 

fine-loamy, mixed, mesic Typic Xerochrepts 

fine-loamy, mixed, mesic Typic Xerochrepts 

fine-loamy, mixed, frigid Typic Xerochrepts 

complex of 34A and 30A 

complex of 41B and ashy over loamy-skeletal, 
mixed, frigid Typic Xerorthents 

1 Some classifications from Fremont N.F. SRI (USFS 1979), 
Others estimated from best information available. 





TABLE OF CONTENTS 

FORWARD . . . . . . . . . . . . . . . . . . . . . . . ii 

SUMMARY .......... . 

3.1 INTRODUCTION 
3.1.1 Objectives 
3.1.2 Study Area 

vii 

3 - 1 

3.2 LITERATURE REVIEW ................ 3 - 3 

3 . 3 METHODS. . . . . . . . . . . . . . . . . . . . . 3 - 4 

3.4 RESULTS AND DISCUSSIONS ... 
3.4.1 Mapping Unit Delineations 
3.4.2 Mapping Unit Descriptions 
3.4.2.1 Mapping Unit 3 
3.4.2.2 Mapping Unit 4 
3.4.2.3 Mapping Unit 4A 
3.4.2.4 Mapping Unit 6 
3.4.2.5 Mapping Unit 16* 
3.4.2.6 Mapping Unit 18* 
3.4.2.7 Mapping Unit 30A 
3.4.2.8 Mapping Unit 31A 
3.4.2.9 Mapping Unit 34A 
3.4.2.10 Mapping Unit 34B 
3.4.2.11 Mapping Unit 34B/R.O. 
3.4.2.12 Mapping Unit 34A* 
3.4.2.13 Mapping Unit 34B* 
3.4.2.14 Mapping Unit 34C*/R.O. 
3.4.2.15 Mapping Unit 37A 
3.4.2.16 Mapping Unit 37B 
3.4.2.17 Mapping Unit 37B/R.O. 
3.4.2.18 Mapping Unit 37C 
3.4.2.19 Mapping Unit 40A 
3.4.2.20 Mapping Unit 40B 
3.4.2.21 Mapping Unit 40C 
3.4.2.22 Mapping Unit 41A 
3.4.2.23 Mapping Unit 41B 
3.4.2.24 Mapping Unit 41C 
3.4.2.25 Mapping Unit 63A 

iii 

3 - 6 





TABLE OF CONTENTS CONTINUED 

3.4.2.26 Mapping Unit 63B 
3.4.2.27 Mapping Unit 64 
3.4.2.28 Mapping Unit 64A* 
3.4.2.29 Mapping Unit 64B* 
3.4.2.30 Mapping Unit 65 
3.4.2.31 Mapping Unit 348 
3.4.2.32 Mapping Unit 417 

3.5 SOIL CHARACTERISTICS - EROSION AND 
COMPACTION . . . 

3.5.1 Definitions of Interpretations for erosion 
and Compaction 

3.6 SOIL CHARACTERISTICS AFFECTING 
RECLAMATION. . . . . .... 

3.6.1 Lab Data Summary 

3. 7 GLOSSARY . . . . . . . . . . . . . . . . . . . 

3.8 PUBLIC AND AGENCY CONTACTS ......... . 

3.9 REFERENCES CITED .............. . 

3.10 LIST OF PRINCIPAL PREPARERS. 
3.10.1 Dennis M. Holloran 

APPENDIX 3.A SOIL PARTICLE SIZE ANALYSIS 

APPENDIX 3.B SOIL CHEMICAL ANALYSES 

APPENDIX 3.C SOIL DESCRIPTION 

APPENDIX 3.D TAXONOMY OF MODAL SOILS 

3 - 37 

\ 

3 - 41 

3 - 42 

3 - 51 

3 - 52 

3 - 53 

APPENDIX 3.E GUIDE FOR TEXTURAL CLASSIFICATION IN SOIL 
FAMILIES 

iv 







LIST OF TABLES 

Table 3.4-1 Acreages of Each Mapping Unit .... 

Table 3.5-1 Table of Interpretations for Erosion 
and Compaction. . . . . . .... 

Table 3.A-1 Particle Size Analysis - First 
Series Lab Data 

Table 3.A-2 Particle Size Analysis - Second 
Series Lab Data 

Table 3.B-1 Soil Chemical Analysis - First 
Series Lab Data 

Table 3.B-2 Soil Chemical Analysis - Second 
Series Lab Data 

Table 3.D-1 Taxonomy of Modal Soils (Estimated) 

vi 

3 - 8 

3 - 38 



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/ H~gh VAC; (4) Partial ~e~ent~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 zones. 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 level, 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 vi3ually 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 left 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 bu~tes, may allow a sympathetic 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 various 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 th8se 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 isolated dumps located throughout the 
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2.5 GLOSSARY 

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 elastic 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 
replaced by opaline silica, a 
varying percentages of water. 

original 
form of 

constituents are 
silica containing 

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 tools. 

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. 

FLAKE - 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 is 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 
quantities of other cultural materials and few, if 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 Hational Register 8f Historic places. 

SITE - A location which has material remains of human 
activities. In the region covered by the PMOA on lithic 
scatters, a prehistoric site is specifically defined as more 
than 10 artifacts ( flakes or tools) occurring together in a 
discrete location. 
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2.4 GEOLOGIC HAZARDS 

2.4.1 Seismicity 

The Quartz Mountain Gold Project is 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. In 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 is 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 in 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 is 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 shook 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) is transitional between great basin and mountain 
geography and includes a diversity of geology (Plate 2.1) and 
soils. The study area is approximately 3 O 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 
(Tht) and 
sequences. 

include the pyroclastic 
scoriaceous and vesicular 

heterolithic tuff unit 
portions of the basalt 

Drill holes sited in rhyolite and tuff distal to the ore 
bodies and those penetrating the lower basalt section cut 
mostly unaltered rock. Portions exhibit weak propylitic 
alteration, but most rocks are fresh or merely stained with 
iron oxides. Coarse-grained vein calcite is locally present 
in drill chips. The common mineral assemblage of weakly 
propylitically altered basalt on the perimeter of the ore 
deposits is montmorillonite ± illite ± chlorite ± 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 zones 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 ± 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 3 00 feet in thickness. The Quartz Butte deposit 
measures up to 1,000 feet in 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 is confined to 
certain alteration assemblages, which are in turn determined 
by host rock lithology. The Crone Hill ore body and 
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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 vi trophyric 
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 is particularly notable in 
rhyolite flows in the eastern half of the district, but is 
less prominent in the domes in 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 less 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 underlying 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 
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Winthrop Associates. 1987c. Test excavations: sites SRK/HL 1 
and SRK/HL 4, Quartz Mountain, Fremont National Forest 
(interim report letter). Submitted to the U.S. Forest 
Service, Fremont National Forest, 
(Winthrop Associates, Ashland, Oregon). 
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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. 
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2.3 GEOLOGY - PROJECT AREA 

2.3.1 Methods 

The Anaconda Minerals Company conducted the initial 
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 years (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 McLoughl in 1 ineament ( 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 is part of a regional basalt 
sequence, is 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 land 
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. 

2. 

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 labeled 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) . 

Mapping Unit Complexes: 
map with three digits, 
more mapping units 
distinguished from each 
soils map. 

These map uni ts, shown on the 
are used in areas where two or 
are present but cannot be 
other in the scale used in the 

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 3 2 mapping uni ts 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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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 basal ts and bimodal volcanics 
were deposited upon and within this "basement" volcanic 
complex. They include 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 tuf faceous sediments occur 
locally in and around these domes. 

The youngest rocks in the region are interbedded 
Quaternary basalts, Plio-Pleistocene lake beds, and recent 
alluvial deposits. Alluvial silts, sands, and gravels are 
present along present-day and paleo-stream channels and in 
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 
Mercury deposits found in the area are small, 
production of less than five to a few tens of 
1963). Two uranium deposits were mined from 
with 400,000 pounds of u3o8 produced. Some 
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TABLE 3.4-1 

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

MAP UNITl ACREAGE 2 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. 3 6 

34B/R. 0 11. 89 64A* 369.82 

34A* 243.01 64B* 125.32 

34B* 168.32 65 98.09 

34C/R.O.* 5.12 348 186.76 

37A 1008.53 417 24.91 

37B 555.32 

1Map 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 is 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; Oto 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 is 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 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
daci te 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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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 less 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 JOB with the 
exception of slope range coarse fragment content, and position 
in the landscape. 

Landtype 31A has shallow to moderately deep, stony 
residual sc~ls 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 gently 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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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 
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, 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, 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 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 2 5 to 4 8 inches. 
Some areas are deeper than 48 inches to bedrock. 
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Bl 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 
performed for Union District, the 
qualitative discussion of potential 
district. 

Bonanza Hi h School 

analysis will not be 
study will provide a 

project impacts on the 

High school students from the town of Bly are transported 
to the Bonanza High School. 

Cit 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 Quactz Mountain 
during January 1988 indicated that the area experiences very 
little background sound. Not more: than 20 to 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 rnoderr=ite 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 low. Only one L1 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 is recognized that the presence of the deep snow 
including a considerable amount on the branches of the trees 
tended to muffle 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 ide::1tified as being "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 f rem 2 5 to 4 8 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, 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 
loam or silty clay loam; 
subangular blocky structure; 
gravel, cobbles, and stones 
plastic; pH ranges from 5.5 
inches thick. 

3.4.2.12 Mapping Unit 34A* 

brown stony clay 
moderate, fine 

35 to 70 percent 
by volume; hard; 
to 7 . O ; 2 o to 3 6 

Mapping Unit 34A* consists dominantly of Landtype 34A* 
and minor amounts of Landtypes 34B*, and 35. Landtype 34A* is 
similar to Land type 3 4 B* with the exception of slope range. 
It is different from Unit 3 5 in veg eta ti ve type. Land type 
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 deep, stony and 
residual reddish brown soils with ponderosa pine timber types. 
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mesic temperature regime. Landtypes 34A, 
at higher elevations and on north slopes. 

34B, and are found 
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 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 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.O. 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 o to 15 percent. 

This land type ranges in elevation above 5,500 feet and 
supports mixed conifers, snowbrush, manzani ta, 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 3 5 
percent in the textural control section. 

Range of Profile Characteristics of Soil 37A 

Litter: Needles, leaves, 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 loam, 
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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Table 11.4-l 
Employment by Place of Work 1980-1986 

Lake County, Oregon 

Average 
Sector 1980 1981 1982 1983 1984 1985 1986 1980-86 

------------------------ -------- -------- -------- -------- -------- -------- -------- --------
Farm 907 892 927 904 877 877 877 894 
Mining 42 45 42 40 41 40 39 41 
Construction 160 153 121 131 130 119 147 137 
?-'~nufacturing 508 503 480 560 567 556 578 536 
TCPU 103 89 85 85 80 80 93 88 
Wholesale Trade 64 67 62 61 62 59 45 60 
Retail Trade 553 535 472 490 519 505 564 520 
FIRE 133 129 120 119 117 112 116 121 
Services,Inc Ag Srv 489 477 478 492 541 561 527 509 
Government 1,022 1,038 980 1,012 982 964 950 993 

-------- -------- -------- -------- -------- -------- -------- --------
Total Employment 3,981 3,928 3,767 3,894 3,916 3,874 3,935 3,899 

Percent by Sector 

Fa= 22.87. 22.77. 24.6% 23.Z:: 22.47. 22.67. 22.37. 22.97. 
Mining 1.1% 1.17. 1.1% 1.07. 1.1% 1.0% 1.0% 1.1% 
Construction 4.0% 3.9% 3.a 3.47. 3.3% 3.1% 3. 77. 3.5% 
Manufacturing 12.8% 12.87. 12. 77. 14.4% 14.5% 14.4% 14.7% 13. 7% 
TCPU 2.6% 2.37. 2. 37. 2.2% 2.07. 2.1% 2.4% 2.3% 
Wholesale Trade 1.6% 1.7% 1.7% 1.6% 1.6% 1.5% 1.1% 1.5% 
Retail Trade 13.9% 13.6% 12.5% 12.67. 13.3% 13.0% 14.3% 13.37. 
FIRE 3.3% 3.3% 3.2% 3.1% 3.0% 2.9% 2.9% 3.1% 
Services,lnc Ag Srv 12.3% 12.1% 12. 7% 12.6% 13.8% 14.5% 13.4% 13.1% 
Government 25.7% 26.4% 26.0% 26.0% 25.1% 24.9% 24.U 25.5% 

-------- -------- -------- -------- -------- -------- -------- --------
Total Employment 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

Percent Yearly Change by Sector 

Farm NA -1. 7% 3.9% -2.5% -3.0% 0.0% 0.0% -0.5% 
Mining NA 5. 7% -7. i:,; -2.9% 2.0% -2.5% -2.1% -!. 27. 
Const:ruction NA -4.4% -20.97. 8.3% -0.8% -8.5% 23.8% -0.4% 
Manufacturing NA -1.0% -4.6:t 16. 7% 1.3% -1. 9:t 3.9:t 2. 4% 
TCPU NA -13.6:t -4.5:t 0.0% -5.9% -0.4% 16.3% -1.3% 
Wholesale Trade NA 5. 7% -7.U -2.9% 2.0% -5.0% -23.5:t -5.U 
Retail Trade NA -3.3% -11.8% 3.8% 5.9% -2.6% 11.5:t 0.6% 
FIRE NA -3.0% -7 .ox -0.8% -1.7% -4.U 3.2:t -2.2% 
Services,Inc Ag Srv NA -2.5% 0.2% 2. 9% 10.0% 3.8:t -6.2% 1.41 
Government NA 1.6% -5.6% 3.3:t -3.0l -1.8% -1.4% -l.2% 

-------- -------- -------- -------- -------- -------- -------- --------
Total Emp:.oyment: 1;;. -1. 3% -4.U 3.4% 0.67. -1. 1 % l. 6% -0.2% 

Source: Bureau of Econc~ic Analysis; State of Oregon ~mployment Division, Dept: of Ht:::ian Resources. 
Planning lnfonr.ation 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 is interbedded, soft, reddish brown tuff and 
hard, gray basalt or andesi te. 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 basal tic eruptive centers, block faults, and 
shield volcanoes. Slopes range from 16 to 40 percent. 

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

The soil is well drained. Perrneabil i ty 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, 
granular and weak, fine subangular 
structure; 5 to 15 inches thick. 

medium 
blocky 

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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Table A-1. 

7 

Table A-2. 

APPENDIX 14-A 

Existing industrial and commercial noise source 
standards. Table 7 of Chapter 340, Oregon 
Administrative Rules. Division 35. Amended 
April 1983. (340-35-035) 

a.::-.. - 10 l). :71. 10 p.:-:-:. 

L50 

Ll 

- 55 dBA =.so - so dB.:\ 
60 d2A ~ - -. - ·- ~ - " 

__ J --. _--:., 

- 75 d2l>. I..l - 6 0 :5.3.:'.l. 

New industrial and co~~ercial noise 
standards. Table 3 of Chapter 3~0, 
Administrative Rules. Division 35. 
April 1983. (340-35-035) 

source 
Oregon 

Ar.iended 

ALLOWABLE STATISTICAL NOISE LEVELS IN ANY ONE HOUR 

7 

Table A-3. 

a.m. - 10 p.m. 10 p.m. - 7 a.m. 

L50 
Ll0 
Ll 

- 55 dBA L50 - 50 dBA 
- 60 dBA LIO - 55 dBA 
- 75 dBA Ll - 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) 

ALLOKABL:S STATISTICAL NOISE LET/ELS I~J A:i·I 0:;E HOUR 

7 a.n. -
L50 
Ll0 -
Ll 

10 

5 C) 

55 
60 

p. t1 •. 

dBA 
d3A 
dBA 

10 0.:-1. - 7 a.:-:-i. 

:=...2.0 - SO d:::.:. 
I...l - ::>::> d.3.:'... 



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, light 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 land type ranges in elevation above 4,500 feet and 
supports ponderosa pine, manzani ta, 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 3 5 
percent in the textural control section. 

Range of Profile Characteristics of Soil 40A 

Litter: Needles, leaves, twigs, and decomposing organic 
matter; Oto 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 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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Range of Profile Characteristics of Soil 41A 

Litter: Needles, leaves, 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, 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 lava 
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, lupine, snowberry, Oregon grape, 
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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SOUND POWER LEVEL (Lw) - Using the decibel scale: 

Lw = 10 log10 (W/W0 ) 

where Wis the power in watts of the sound source, and w0 
is the reference power level, usually 10-12 W. 

SOUND PRESSURE LEVEL (Lp) - acoustic intensity I is directly 
proportional to the maximum acoustic pressure squared. Based on 
this relationship, 

where Pis the maximum acoustic pressure in N/m2 , and p0 is 
the reference acoustic pressure. Note that an increase in 
acoustic pressure by a factor of 10 results in a change in 
sound pressure level of 20 dB. Sound level meters used in 
environmental assessment normally measure time averaged 
sound pressure, called root-mean-square pressure. 

THRESHOLD OF HEARING - on the sound intensity level scale, 
the threshold of hearing I= I 0 = 10-12 W/m2 . This occurs at 

Lr= l0log10 (I/Io) = 10 log10 = 1 = 0 dB 

THRESHOLD OF ACOUSTICAL PAIN - on the sound intensity level 
scale, the point when most persons experience pain due to excess 
sound occurs at I= 1 W/m2 . In decibels 

Lr= l0log10(1/l0- 12 ) = l0log1o(l0 12 ) = 10tl2) = 120 dB 
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The soil is excessively drained. 
in the surface soils and rapid or very 
Coarse fragment content average greater 
textural control section. 

Permeability is rapid 
rapid in the subsoils. 
than 35 percent in the 

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; loose; 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 o 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, leaves, 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; o 
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; Oto 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 
tablelands at lower elevations 
Slopes are less than 15 percent. 

occurs 
along 

on 
the 

gently 
forest 

rolling 
fringe. 

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

14.4.1 Si nificance of Noise Measurer.1ents 

According to the Environmental Protection Agency (1974), 
a yearly average Leg of more than 7 O dB is identified as 
requisite to protect the public health against hearing loss. 
An Leq of 80 dB for eight hours is considered acceptable in 
industrial situations so long as the exposure over the 
remaining 16 hours per day is lo·.v enough to result in a 
24-hour Leq of 60 dB. 

The L1 level in the vicinity of Quartz ~-Iounta in ranged 
from 22 to 74 dB. The significance of this value is that only 
one percent of all sounds monitored during the sanpling period 
exceeded this level. Thus, for all practical purposes, this 
value represents the maximum sound measured. Each of the 
measurements >70 dB were associated '.·.'i th the passing of a 
large truck on SH 140 and usually lasted only a fe~ seconds. 
Eighty per- cent of all sound measure~ents occurred between 16 
dB (Lgo) and 51 dB (Lio). 

Only three sources of sound were identified - wind in the 
trees, airplanes flying overhead and v~hicles on SH 140. 
Nearly all differences between measurement values were related 
to the presence or absence of one of these three sources. 
During the monitoring period on Sunday morning under calra, 
clear conditions, the background noise was generally near 17 ___,, 
dB, increasing to 60 dB when a plane passed over at 
approximately 30,000 ft msl, then decreasing back to 17 dB. 
On occasion, the two residents of the village used small 
tractors to clear the snow, however this activity did not take 
place during measurement periods. 
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sedge, bottlebrush squirreltail, 
manzanita and mountain mahogany. 

squawcarpet, and some 

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, leaves, 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, ~edium 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 JOA, 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 
tablelands at lower elevations along the forest 
Slopes are less than 16 to 40 percent. 
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Table 11.4-9 
Housing Units* 

Lake County, Town of Lakeview, Lakeview Area, Oregon 

Census 
1980 1980 1981 1982 1983 1984 1985 1986 1987 

============a===============================•=== ==z===== •======• ======== 
Town of Lakeview 
Total Housing Units 1148 1156 1169 1177 1179 1180 ll80 ll83 ll84 

Single Family 975 981 990 990 991 991 991 992 992 
Multi Family 133 133 133 133 133 133 133 133 133 
Mobile Homes* 40 42 46 54 55 56 56 58 59 

Lakeview Urban Growth Area 
Total Housing Units** 345 371 387 402 412 424 428 431 433 

Single Family NA NA NA ilA NA NA NA NA NA 
Multi Family NA NA NA NA NA NA NA NA NA 
Mobile Homes NA NA NA NA NA NA NA NA NA 

Remainder of County 
Total Housing Units 1682 1723 1781 1798 1832 1855 1865 1873 1886 

Single Family NA NA NA NA NA NA NA NA NA 
Multi Family NA NA NA NA NA NA NA NA NA 
Mobile Homes NA NA NA NA NA NA NA NA NA 

Lake County 
Total Housing Units 3175 3250 3336 3378 3423 3459 3472 3487 3503 

Single Family 2210 2240 2264 2277 2287 2292 2293 2301 2309 
Multi Family 329 329 329 329 329 329 329 329 329 
Mobile Homes* 636 681 743 772 807 838 850 857 865 

----==== ===--=== ===-==== ===--~== ======== ======== =====-~= ====---= =------= 
*Adjusted for mobile home moves. 
**The 1980 total housing units is from the Lake County Comprehensive Plan Amendment (1982) 

No housing by type estimates are available. Therefore housing by type for 
both the Urban Growth Area and the Remainder of County are not available. 

Source: Lake County Planning Department; Lake County Assessor's Office; 
Planning Information Corporation, January 1988. 





This landtype ranges in elevation above 4,600 feet and 
supports ponderosa pine, aspen, bitterbrush, Idaho Fescue, 
Ross sedge, bottlebrush squirrel tail, 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, leaves, 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. 

QMGP-CHP03-FNL 3 - 36 F I N A L 







TABLE 3. 5-1 

INTERPRETATIONS FOR EROSION AND COMPACTION 

Land• Natural Stability Expected Mass Surface Soi 1 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 Haza rd 

Activities (Sheet) 
Mi see 11 aneous landtypes 1-8 and 11-12 are not rated due to highly variable cha racteri st i cs. 

16* N.A. N.A, Moderate High High High 

18* N.A. N.A. Moderate High High High 

JOA Very Stable Unchanged High Moderate- Low- Low 

High Su11111er 
High-
Winter 

31A Very Stable Unchanged High Moderate- Low-

High Su11111er 

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,O. Rota ti ona 1 

Slumps 

34A* Very Stable Unchanged Low Low High Low 

348* Stable- Unchanged Low-Moderate Low-Moderate High Low 
Rota ti ona 1 

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/ Stab 1 e- Unchanged Low-Moderate Low-Moderate High Low 

R.O. Rotational 

S 1 umps 

37C Stable- Unchanged Moderate Moderate High Moderate 

Rota ti ona 1 

Slumps 

40A Very Stab 1 e Unchanged Low Low Low Moderate 

4C1: Very Stab 1 e Unchanged Moderate Moderate-High Low High 

40C Very Stable Unchan-,ed High Severe Low High 

4IA Very Stable Unchanged Low Low Low Low-

Moderate 

418 Very Stable Unchanged Moderate Moderate- Low Moderate-

High High 

4!C Very Stable Unchanged High Severe Low High 

63A Very Stable Unchanged Low Low Moderate Low 

638 Stable- Unchanged Moderate Moderate Moderate Moderate 

Rotational 

Slumps 

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- Unchanged Low Low Moderate Low 

NOTE: Land types are described in accompanying text. 



Table 11.4-11 
Motel Rooms 

Lakeview Area, Oregon 

Sunrner Winter 

# of # of Vacant # of Vacant 
Rooms % Occupied Units % Occupied Units 

AA Motel* 

Bestwestern Skyline 
Motor Lodge 

Hunter's Hot Springs 

Interstate 8 Motel* 

Lakeview Lodge Motel 

Rim Rock Motel 

Snyder' Motel* 

TOTAL 

19 

38 

18 

32 

40 

26 

7 

==;::;;:::;:::;:::::;;;;:::;:::;:::;::: 

180 

* Estimated Winter Occupancy. 

100% 0 

99% 0 

100% 0 

100% 

100% 

85 - 95% 

100% 0 

========;::;== ;::;;:::;:::;::::;:;;::;:::;:::;:::;:: 

3 

Source: Planning Information Corporation, January 1988. 

50% 10 

58% 16 

80% 

50% 16 

20% 32 

20 - 30% 20 

50% 4 

=========== ============= 
100 





3.5.1.5 Compaction Hazard 

This interpretation refers to the relative ease soils of 
the landtypes can be compacted when wet or moist. 
(Compaction, as used here, is defined as the point at which 
the soil macroscopic pore space is reduced by one-half, or 
more, or when the bulk density is increased by twenty percent, 
or more, above the natural state.) Factors considered 
include: Texture, structure, coarse fragments, position, 
drainage, and precipitation. Several units are rated 
according to season of use. 

Moderate - Factors indicate a moderate risk of soil 
compaction. 

High - Factors indicate a high risk of soil compaction. 

3.5.1.6 Displacement Hazard 

This interpretation rates the landtypes as to the ease 
with which its soil material can be loosened and moved. 
Mixing and displacement can be done by hoof, foot, vehicular, 
or log traffic. Factors considered are soil texture, soil 
structural strength, bulk density, organic matter, slope 
gradient, and coarse fragments. 

Low - Factors indicate that these soils are not easy to 
loosen and/or displace. 

Moderate - Factors indicate that these soils are moder
ately easy to loosen and/or displace. 

High - Factors indicate that these soils are easy to 
loosen and/or displace. 
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Name of RV Park 

Hunter's 

Parkway RV* 

Juniper's Reservoir 

# of 
Spaces 

23 

23 

20 

66 

Table 11.4-12 
RV Parks 

Lakeview Area, Oregon 

Peak Season - SuITT11er 

# of # of 
Spaces 

Occupied 

23 

23 

15 

61 

Spaces 
Vacant 

0 

0 

5 

5 

Year 
Built Contact 

1986 Mona 

Smith 

1986 Treva Kelly 

*Parkway RV Park also has two iootel rooms and 3 ioobile home spaces. 

Source: Planning Information Corporation, January 1988. 





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. o 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 soil 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 
extrusive igneous rock. 

dark to black, dense, fine-grained 
Very sirrilar 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 lava and pyroclastic 
material, with moderately steep or steep slopes. 

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

material down 
influence of 

water and by 

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 is 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 decomposition, including everything from litter on 
the surface to pure humus. Duff is a general, nonspecific 
term. 

DURIPAN 
silica. 

A subsurface horizon that is cemented by 

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 
normal, natural, or 

QMGP-CHP03-FNL 
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3 - 44 

more rapid 
primarily 

than 
as a 

F I N A L 







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. O 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 landscape 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. 

LAVA 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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Year 

Crimes 
Against 
Persons 

Percent 
Change 

( 

Table 11.4-14 
Lake County, Oregon Major Crime Statistics 

1984-86 

Crimes 
Against 
Property 

Percent 
Change 

Behavioral Percent Total 
Crimes Change 

Percent 
Change 

Index 
Crime 
Total 

Percent 
Change 

I 

==================•=====•=•m•••Qaac=======s==c=•=•=•=====================a=============================================•••======= 

1984 

1985 

1986 

23 

23 

34 47.8 

107 

80 

147 

-25.2 

83.8 

131 

107 

114 

Note: Lakeview P.O. missing eight months of 1984 and 12 months of 1985. 

-18.3 

6.5 

Source: Oregon Law Enforcement Data System "Report of Criminal Offenses 1984-86" 

261 

210 

295 

-19.5 

40.5 

86 

80 

130 

-7.0 

62.5 





PUMICE - Frothy, volcanic glass; an excessively cellular, 
light-colored, volcanic ejecta. 

PUMICEOUS Containing pumice properties. Pumiceous 
volcanic ash is pumice material that is less 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 
extrusive rock. 

A light-colored, fine-grained, acidic, 

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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county. The Lakeview shop includes a 9,600 square foot office 
and maintenance building and an 8 to 10 bay equipment storage 
building. The maintenance building was constructed in 1980 
and is in very good condition. There are no plans for 
additions to the shop facility at this time. 

The county road-fund is a separate fund in the Lake 
County budget. Revenues for the fund are obtained chiefly 
from federal forest receipts and carryovers from previous 
years budgets. Total revenues for the 1987-88 fiscal year are 
budgeted at $6.1 million with $2.3 million (38 percent) from 
cash carryover and $3.2 (52 percent) million from forest 
receipts. These two sources provide 90 percent of department 
revenues. 

Budgeted expenditures for the current year total $4.9 and 
are presented in Table 11.4-15 by category. 

Although the Quartz Mountain Mine site is in Lake County, 
it is located on Forest Service land and not accessed by roads 
under the jurisdiction of the Road Department. In the past, 
the department has loaned maintenance equipment for road work 
in the forest area. The department felt that this type of 
cooperation would continue into the future. Oregon Highway 
140 between Lakeview and the mine site is maintained by the 
State Highway Department; increased travel on the road would 
not increase maintenance expenditures by the county road 
department (Robinson, pers. comm., 15 December 1987). See 
Section 11.4.6 for a discussion of state Highway 140. 

11.4.4.1.4 Lake Count Parks and Recreation 

Lake County maintains three recreation-related facilities 
at Drew's Reservoir, Cottonwood Reservoir and Plush. Drew's 
Reservoir park provides picnic tables, 3 boat docks and a 
ramp. Cottonwood Reservoir facilities are operated jointly by 
the county and a bass fisherman's association. Facilities at 
Cottonwood include picnic tables and a boat ramp. The park in 
Plush serves as the town park, however the county pays a 
maintenance man to mow and water the grounds. 

Maintenance of the reservoir parks is provided by part 
time employees of the Road Department during the summer 
months. The county does not operate a parks and recreation 
department, nor is parks maintenance a separate category in 
the annual budget (Robinson, pers. comm., 15 December 1987). 
See section 11.4.7 for a detailed discussion on Recreational 
Resources in the study area. 
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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. 

QMGP-CHP03-FNL 3 - 50 F I N A L 





3.9 REFERENCES CITED 

United States Department of Agriculture. Soil Conservation 
Service. 197 4. National Handbook. Notices distributed as 
needed. Several hundred pages and illus., not numbered. 

United States Department 
Service. 1979. Soil 
distributed as needed. 
numbered. 

of Agriculture. Soil Conservation 
Survey Manual, revised. Chapters 
Hundreds of pages of illus., not 

United States Department of Agriculture. Soil Conservation 
Service. 1975. Soil Taxonomy. Agriculture Handbook No. 436, 
754 pp. illus. 

United States Department of Agriculture. Forest Service. 
1979. Soil Resource Inventory, Fremont National Forest. 
USDA, For. Serv., PNW Region. 282 pp. illus. 

QMGP-CHP03-FNL 3 - 52 F I N A L 





APPENDIX 3.A 

SOIL PARTICLE SIZE ANALYSIS 



Table 11.4-18 
Lake County, Oregon Fiscal Analysis 

General Fund Revenues 

Per Capita (1987 Dollars) 

% Total % Total % Total Average % Total 
Departrrent 85-86 Revenues 86-87 Revenues 87-88 Revenues 85/86-87/88 Revenues 
•===--•=========== ------•=== •=•======= ========== ========== ==-=•====- =========• =•======== ========== 
Population 7,450 7,300 7,300 

Property Tax $90.82 25.0% $77. 36 23.1% $82.95 23.8% $83.71 24.0% 
Previous Year $17.74 4.9% $12.11 3.6% $12.60 3.6% $14.15 4.1% 
Interest $9.89 2. 7% $5.35 1.6% $6.85 2.0% $7.36 2.1% 
Other Local $24.64 6.8% $18.21 5.4% $9.65 2.8% $17.50 5.0% 
Permits $1.66 0.5% $1.24 0.4% $2.86 0.8% $1. 92 0.6% 
Fees $8.07 2.2% $7 .77 2.3% $7.99 2.3% $7.94 2.3% 
Miscellaneous $0.04 0.0% $1. 73 0.5% $1.37 0.4% $1.05 0.3% 

Total Local $152.85 42.1% $123. 77 37.0% $124.28 35.7% $133.63 38.3% 

State-General $23.77 6.5% $29.86 8.9% $23.63 6.8% $25.76 7.4% 
State-Pub.Health $5.37 1.5% $5.09 1.5% $5.20 1.5% $5.22 1.5% 
State-Misc. $1.42 0.4% $0.00 0.0% $13.29 3.8% $4.90 1.4% 

Total State $30.56 8.4% $34.95 10.4% $42 .12 12.1% $35.88 10.3% 

, ____ Federal Sources $46.39 12.8% $45.66 13. 7% $44. 77 12.9% $45.61 13.1% 

Mental Health $14.81 4.1% $16.41 4.9% $22. 77 6.5% $18.00 5.2% 

Transfers In $13.25 3.6% $14.05 4.2% $11. 54 3.3% $12.95 3.7% 

Beginning Bal. $105.41 29.0% $99.63 29.8% $102.74 29.5% $102.60 29.4% 

Total Revenues $363.28 100.0% $334 .48 100.0% $348.21 100.0% $348.66 100.0% 
================== ========== ========== ========== ========== ===~====== ========== ========== ========== 
Source: Lake County 1987-88 budget; 
Planning Information Corporation, January 1988. 



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 LOAM 
25 2 00-18 36.3 27.6 36.1 CLAY 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 LOAM 
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 2 8. '• 15.0 SANDY LOAM 
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 LOAM 
44 24 25-52 52.1 32.5 15.3 SANDY LOAM/ LOAM 
45 25 00-13 49.9 33.7 16.4 LOAM 



Table 11.4-20 
Lake County! Oreaon Fiscal Analysis 

Genera Fun Expenditures 

1987 Dollars 

% Total % Total % Total Average % Total 
Department 85-86 Expend 86-87 Expend 87-88 Expend 85/86-87/88 Expend 
••••••••••••••••••• •••••••••• •••s=••••• •=•••••••• •••••••••• •=•••••••• •••==••••• ••••••c••• •••••==• 
General Government 

Assessor 200,852 33.0% 186,701 30.7% 205,802 31.1% 197,785 31.6% 
Central Services 43,875 7.2% 44,819 7.4% 45,774 6.9% 44,823 7.2% 

Clerk 103,204 16.9% 97,518 16.0% 114,713 17.4% 105,145 16.8% 
Colllllissioners 76,313 12.5% 83,894 13.8% 74,455 11.3% 78,221 12.5% 

Courthouse 142,529 23.4% 151,710 24.9% 174,431 26.4% 156,223 24.9% 
Treasurer 35,863 5.9% 38,214 6.3% 39,649 6.0% 37,909 6.1% 
Surveyor 6,856 1.1% 5,657 0.9% 5,961 0.9% 6,158 1.0% 

Total Gen. Gov't 609,493 32.7% 608,514 33.2% 660,785 28.6% 626,264 31.3% 

Judicial 
Dist. Atty 35,304 24.6% 43,038 26.7% 42,913 25.5% 40,418 25.6% 

Early Intervention 0 0.0% 7,237 4.5% 6,660 4.0% 4,632 2.9% 
Justice Ct.-South 34,444 24.0% 36,049 22.4% 38,512 22.9% 36,335 23.1% 
Justice Ct.-North 10,556 7 .4% 10,691 6.6% 10,742 6.4% 10,663 6.8% 

Juvenile 48,211 33.6% 47,256 29.4% 52,631 31.3% 49,366 31.3% 
Pub l i c Def ender 7,004 4.9% 6,417 4.0% 6,833 4.1% 6,751 4.3% 
County Counsel 7,908 5.5% 10,274 6.4% 10,105 6.0% 9,429 6.0% 

; 
Total Judicial 143,426 7.7% 160,962 8.8% 168,396 7.3% 157,595 7.9% 

Emergency Services 33,969 1.8% 34,349 1.9% 38,276 1. 7% 35,531 1.8% 

Library 111,380 6.0% 105,317 5.7% 110,010 4.8% 108,902 5.4% 

Mental Health 
Mental Health 64,863 68.5% 80,617 64.4% 84,721 69.9% 76,734 67 .5% 

Alcohol 29,858 31. 5% 38,555 30.8% 36,428 30.1% 34,947 30.7% 
School Psych. 0 0.0% 5,962 4.8% 0 0.0% 1,987 1.7% 

.____.. Total Mental Health 94 I 721 5.1% 125,134 6.8% 121,149 5.3% 113,668 5. 7% 

Activity Center 46,291 2.5% 50,569 2.8% 57,280 2.5% 51,380 2.6% 

Sheriff 275,496 14.8% 287,072 15.6% 311,680 13.5% 291,416 14.6% 

Planning/Building 120,326 6.4% 121,808 6.6% 143,491 6.2% 128,542 6.4% 

Col!lll./Senior Center 46,444 2.5% 45,338 2.5% 48,573 2.1% 46,785 2.3% 

Watermaster 12,415 0.7% 8,823 0.5% 16,764 0. 7% 12,667 0.6% 

Soil/Water Cons. 0 0.0% 0 0.0% 22,697 1.0% 7,566 0.4% 

Miscellaneous 206,394 11.1% 123,274 6. 7% 388,381 16.8% 239,350 12.0% 

Economic Dev. 17,834 1.0% 24,266 1.3% 55,000 2.4% 32,367 1.6% 

Veterans Svc. 0 0.0% 0 0.0% 12,322 0.5% 4,107 0.2% 

County Health 
Medical Exam. 6,544 6 .1% 5,624 5.0% 7,181 6.1% 6,450 5.7% 

General 68,390 63.3% 78,369 70.1% 80,752 68.6% 75,837 67 .4% 
MCH Grant 15,239 14 .1% 11,170 10.0% 12,674 10.8% 13,027 11.6% 

Per Capita 3,047 2.8% 3,337 3.0% 3,720 3.2% 3,368 3.0% 
Prenatal 5,041 4.7% 4,556 4 .1% 4,792 4 .1% 4,796 4.3% 

\./IC 9,566 8.9% 8,606 7.7% 8,365 7.1% 8,846 7.9% 
TB Program 226 0.2% 204 0.2% 227 0.2% 219 0.2% 

Total County Health 108,053 5.8% 111,867 6 .1% 117,711 5.1% 112,544 5.6% 

Computer 39,305 2 .1% 28,243 1.5% 34,100 1.5% 33,883 1. 7% 

Total Expenditures 1,865,546 100.0% 1,835,535 100.0% 2,306,615 100.0% 2,002,566 100.0% 

Ending Balance 837,177 605,751 235,348 
===========s======= ========== ========z= ==-------= ---------- =======•== ------=--= =----=•--- -----=-=== 
Source: Lake County 1987-88 budget; 
Planning Information Corporation, January 1988. 





APPENDIX 3.B 

SOIL CHEMICAL ANALYSIS 



provide a measure of safety in determining the amount of 
revenues needed to balance the budget. In reality, 
expenditures in the current fiscal year will most likely be 
lower than budgeted. 

In 1987 dollars, total expenditures decreased from $1.87 
million in 1985-86 to $1.84 million in 1986-87 and remain at 
$2.31 million in the current year. 

General government (which includes the Assessor, Central 
Services, Clerk, Commissioners, Courthouse, Treasurer, and 
surveyor) has been the largest single expenditure category, 
averaging 31 percent of total expenditures since 1985-86. 
Expenditures for the Sheriff's Department has averaged 15 
percent of total expenditures over the same period. Except 
for miscellaneous expenditures (a catchall for one-time 
expenditures in each year) which averaged 12 percent of the 
total, no other single expenditure category accounted for more 
than eight percent of total expenditures, on average. 

Per capita GFEs have averaged $273 over the three year 
period, $76 less than average per capita revenues. 

Fiscal Balances 

Despite the decreasing flow of revenues, the county has 
shown positive ending balances of nearly $750,000 in each 
fiscal year since 1985-86. Although ending balances have been 
budgeted to decrease in each year, actual expenditures have 
been controlled to maintain a steady revenue surplus. In 
nominal dollars, ending balances were budgeted at $793,000 in 
1985-86, $583,000 in 1986-87, and $235, ooo in the current 
year. Actual ending balances were $743,000 in 1985-86, 
$700,000 in 1986-87, and $750,000 in the current budget. 

The fiscal· balances shown indicate that the county is 
exercising sound management policies in its budgeting process. 
Expenditures have been controlled at a fairly constant level 
while maintaining adequate levels of service in operating 
departments. 

11.4.4.2 Town of Lakeview 

Lakeview provides the following services: general 
governfilent; Police Department; Fire Department; parks and 
recreation; street maintenance; water; and sewer. 

11.4.4.2.1 Lakeview General Government 

General Government functions are located in Lakeview' s 
town hall which was constructed in the early 1900' s. The 
building is small, consisting of approximately 750-square feet 
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TABLE 3.B-2 

SOIL CHEMICAL ANALYSIS - SECOND SERIES LAB DATA 

Observ. Sample# Soi I Depth p K Ca Mg NA ss N~ OM S04 SAR 
Point# - Pit# (In.) pH ppm ppm meq/1009 meq/1009 meq/1009 mohms/cm ppm " ppm 

24 1- 1 00-18 6.3 28 647 10.5 2.7 0.06 0.15 0.3 2.33 1.5 0.02 
25 2- 6 00-18 6.2 3 347 8.6 3.90 0.21 0.15 0.4 1.70 1.3 0.05 
26 3- 6 19-46 6.5 5 351 8.6 4.10 0.20 0.20 0.4 0.53 3.0 0.05 
27 4- 7 00-15 6.1 9 433 9.0 2.30 0.05 0.15 0.3 3.02 3.2 0.02 
27 5- 7 15-31 6.3 9 374 7.8 2.90 0.17 0.15 0.4 1.54 2.6 0.05 
27 6- 7 31-60 6.6 3 484 9.8 4.60 0.31 0.15 0.8 0.32 2.6 0.07 
28 7-11 00-08 6.2 2 269 6.9 2.80 0.15 0.15 0.2 0.37 2.2 0.05 
29 8-20 00-08 6.4 52 675 12.2 1.60 0.14 0.20 0.3 3.60 4.3 0.04 
29 9-20 08-24 6.4 23 589 9.0 1.60 0.13 0.15 0.2 0.95 2.7 0.05 
29 10-20 24-45 6.6 14 534 11. 1 2.60 0. 14 0.15 0.4 0.37 2.9 0.04 
31 11-22 00-08 5.9 20 468 6.9 1.30 0.26 0. 15 0.2 2.92 1.8 0.12 
31 12-22 08-39 6.2 2 398 5.0 1.40 0.13 0.15 0.2 0.53 1.2 0.07 
36 13-23 00-10 6.5 4 468 5.0 1.00 0.06 0. 15 0.2 1.33 1.8 0.04 
36 14-23 10-52 6.7 1 296 3. 1 0.86 0.12 0. 15 0.3 0.32 1.8 0.10 
39 15-34 00-14 6.3 2 499 6.2 2.60 0.25 0.20 0.3 0.27 1.4 0.09 
39 16-34 14-35 6.5 2 484 5.2 2.60 0.36 0.20 0.2 0.37 2.0 0.14 
40 17-35 00-41 6.3 32 569 9.5 1.30 0.10 0.15 0.3 1.48 2. 1 0.04 
40 18-35 41-77 6.6 9 413 9.2 4.60 0.20 0.20 0.4 0.48 1.4 0.04 
42 19-37 00-11 6.4 11 733 11. 1 2.40 0.09 0. 15 0.6 3.98 1.6 0.02 
43 20-40 00-12 6.4 18 772 11.3 2.00 0.06 0.20 0.3 4.40 3.2 0.02 
43 21-40 12-38 6.5 3 406 7.3 2.70 0.18 0.20 0.5 1. 11 2.7 0.06 
44 22-39 00-10 6.3 24 569 4.8 0.93 0.18 0.15 0.2 1.22 1.5 0.12 
44 23-39 10-25 6.4 3 452 8.2 1.70 0.11 0. 15 0.3 0.32 2.1 0.04 
44 24-39 25-52 6.7 5 343 7.7 3.70 0.31 0.15 0.3 0.32 1.1 0.08 
45 25-41 00-13 6.3 10 402 11.5 1.90 0. 11 0.20 0.3 3.39 4.3 0.03 



TABLE 11. 4-22 

LAKEVIEW, OREGON GENERAL FUND BUDGET 
1987-88 

Category Salaries Supplies Capital Total 

Recorder 46,000 7,000 7,000 60,000 
General Govt 19,000 99,000 1 60,000 2 178,000 
Attorney 11,000 0 0 11,000 

SOURCE: Town of Lakeview Fiscal Year 1987-88 Budget 
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APPENDIX 3.C 

SOIL DESCRIPTION 



staffing of the department is provided by a combination 
of paid employees and volunteers. The paid staff consists of 
6 firemen/dispatchers, who answer the phones and drive the 
trucks to the scene of the fire or emergency. Two dispatchers 
are on duty at all times: during a fire or emergency response 
one of the dispatchers remains at the station to provide 
dispatch services if another emergency occurs. Non-paid staff 
includes 40 volunteer fire fighters and 30 medical emergency 
team members, some of whom are also fire fighters. All 
firemen are trained in CPR and have Red Cross certification. 
The medical emergency team includes 8 certified Emergency 
Medical Technicians, 3 of whom are also volunteer fire 
fighters. 

Fire fighters are notified of an emergency through a 
Plectron pocket pager system. Any fire call results in all 
volunteers responding to the scene. Medical team members will 
drive the town's ambulance to the scene of the fire. Over the 
past years, the department has averaged 60 fire calls and 350 
medical calls per year. Average response time to calls is 
under five minutes in the town and seven to eight minutes in 
rural areas. 

Fire department offices, meeting room and equipment 
storage facilities are located in the new Emergency Services 
building in the center of Lakeview. A total of 4,500 square 
feet is used by the department, which includes 1,600 square 
feet of indoor vehicle and equipment storage. This space is 
considered adequate for the foreseeable future. 

Fire department equipment consists of 3 Class A 1000 GPM 
pumpers, 1 85-foot aerial truck, 3 brush rigs and a 4000 
gallon tank truck with a low pressure 250 GPM pump. One of 
the Class A trucks and the 4,000 gallon tanker are owned by 
the Lakeview Rural Fire District and operated by the town 
under contract with the district. The Class A trucks are 
older models (1949, 1967, and 1970) but have low mileage and 
are in good condition. The aerial truck is a 1951 model but 
is also in very good condition. The tank truck is being 
considered for replacement in 2 to 3 years: funds are 
currently being set aside for this purpose. The Fire Chief 
stated that he would eventually like to replace the brush rigs 
with a crash management vehicle, which would cost 
approximately $50,000 to purchase. Plans for this purchase 
have not been formulated at this time. 

Medical emergency equipment is maintained by the Lakeview 
Disaster Unit, a volunteer organization funded entirely by 
private contributions and charges to insurance companies for 
services provided. The Unit operates 3 ambulances which are 
fully equipped with emergency medical gear and communications 
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APPENDIX 3.D 

TAXONOMY OF MODAL SOILS 





Mapping 
Unit No. 

63B 

64 

64A* 

64B* 

65 

348 

417 

Classification 

coarse-loamy, mixed, frigid Entic Haploxerolls 

fine-loamy, mixed, frigid Typic Xerochrepts 

fine-loamy, mixed, mesic Typic Xerochrepts 

fine-loamy, mixed, mesic Typic Xerochrepts 

fine-loamy, mixed, frigid Typic Xerochrepts 

complex of 34A and 30A 

complex of 41B and ashy over loamy-skeletal, 
mixed, frigid Typic Xerorthents 

1 Some classifications from Fremont N.F. SRI (USFS 1979), 
Others estimated from best information available. 





3.5.1.3 Surface Soil Erosion Potential (Sheet) 

This rating is based on expected losses of surface soil 
by sheet erosion when all vegetative cover is removed. 
Factors considered in making the ratings are soil 
characteristics, slope gradient and length, hydrologic 
characteristics of the soil and bedrock, and climate. 

Low - Little loss of soil materials is expected but some 
minor sheet erosion may occur. 

Moderate - Some loss of surface soil materials can be 
expected. Sheet erosion can be determined by some soil 
pedestals and observable accumulation of soil materials along 
the upslope edge of rocks and debris. At this level of 
erosion there is a possible fertility loss. 

High - Considerable loss of surface soil materials can be 
expected. Sheet erosion is indicated by frequent occurrence 
of soil pedestals and considerable accumulation of soil 
materials along the upslope edge of rocks and debris. This is 
accompanied by a probable fertility loss. 

Severe - Large loss of surface soil material can be 
expected. Sheet erosion loss is exhibited by numerous soil 
pedestals and extensive accumulation of soil materials along 
the upslope edge of rocks and debris. This is accompanied by 
a fertility loss. 

3.5.1.4 Soil Erosion Potential (Rill & Gully} 

This rating is based on expected soil losses by rill and 
gully erosion when all vegetative cover is removed. It rates 
potential soil losses as a result of management activities 
which concentrate water - such as landings, spur roads, and 
skidtrails. Factors considered in making the ratings are soil 
characteristics, slope gradient and length, and climate. 

Low - Little loss of soil materials is expected. 
minor rill erosion may occur. 

Some 

Moderate - Some loss of surface soil materials can be 
expected. Rill erosion and some small gullies may occur. 

High - Considerable loss of surface soil materials can be 
expected. Rill erosion and numerous small gullies are 
evidence that considerable loss from erosion is occurring. 

Severe - Large loss of surface soil material can be 
expected in the form of many large gullies and/or numerous 
small gullies. 
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Table 11. 4-30 
Lakeview School District #7, Oregon 

Enrollment by School 1980-81 thru 1987-88 School Year 

School Year 
School 1980-81 1981-82 1982-83 1983-84 1984-85 1985-86 1986-87 1987-88 Max. Capacity 

Freroont/Hay Elementary 570 539 530 534 525 424 442 434 485 
% Maxirrum Cap. 117 .5% 111.1% 109.3% 110.1% 108.2% 87 .4% 91.1% 89.5% 

Daly Middle 145 170 165 174 141 199 201 205 350 
% Maximum Cap. 41.4% 48.6% 47 .1% 49.7% 40.3% 56.9% 57.4% 58.6% 

Lakeview High School 364 322 329 327 296 320 312 327 380 
% Maximum Cap. 95.8% 84.7% 86.6% 86.1% 77.9% 84.2% 82.1% 86.1% 

Tota 1 Enrollment 1079 1031 1024 1035 962 943 955 966 1215 
% Maximum Cap. 88.8% 84.9% 84.3% 85.2% 79.2% 77 .6% 78.6% 79.5% 

=•c•=••• ••==•==• •==•••=• ====•==• =======• •=•====• ======•• ======•• ==••==••=••=• 
Source: Lakeview School District #7; 

Planning Information Corporation, January 1988. 





3.5 SOIL CHARACTERISTICS - EROSION AND COMPACTION 

3.5.1 Definitions of Interpretations for Erosion and 
Compaction 

Table 3.5-1 presents erosion and hydrologic 
interpretations. Interpretations for erosion include the two 
major kinds of erosion-surface and mass movement. Surface 
erosion pertains only to soil loss by runoff and overland 
flow. Mass movement pertains to all types of soil and bedrock 
movement which occurs below the soil surface such as 
landslips, slumps, slides, rockfall, and land flow. 

3.5.1.1 Natural Stability and Type of Mass Movement 

This rating is based on the relative stability of the 
mapping units as they occur in the natural state. This 
includes any movement or loss by all types of deep-seated 
failures. Type of movement includes slumps, slides, rockfall, 
landflows, and landslips. 

I. Very Stable - No evidence of failure. 

II. Stable - Occasional failures are observed. 

III. Moderately Stable - Several failures are observed. 

IV. Unstable - Many failures are observed. 

V. Very Unstable - Entire area shows evidence of 
recent and past failures. 

3.5.2.1 Expected Mass Movement as a Result of Man's 
Activities 

This rating indicates the expected mass movement 
resulting from man's activities as compared to stability under 
natural conditions. Ratings are based on soil and bedrock 
characteristics, slopes, revegetation potential, and effects 
of timber removal, road construction, and fire. 

Unchanged - The expected mass movement is relatively 
unchanged from that of the natural state. 

Increased - The expected mass movement is greater than 
that of the natural state. 

Greatly Increased - The expected mass movement is much 
greater than that of the natural state. 
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This landtype ranges in elevation above 4,600 feet and 
supports ponderosa pine, bitterbrush, Idaho Fescue, Ross 
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 64B* 

Litter: Needles, leaves, 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. 

3.4.2.30 Mapping Unit 65 

Mapping Unit 65 consists dominantly of Landtype 65 and 
minor amounts of Landtypes 30A, 35, 56A, and 63A. Landtype 65 
is similar to Landtype 63A with the exception of soil parent 
material and plant community type, and is similar to Landtype 
64 except for drainage and plant community type. 

Landtype 65 has moderately deep, brown and yellowish 
brown gravelly residual soils with ponderosa pine-bitterbrush 
vegetation. Surface soils are very thin to thin and moder
ately coarse or medium textured. Subsoil layers are moder
ately 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 65 
tablelands at lower elevations 
Slopes are less than 15 percent. 

occurs 
along 
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Table 11.4-28 
Town of Lakeview, Oregon Fiscal Analysis 

General Fund Expenditures 

Per Capita (1987 Dollars) 

% Total % Total ; Total % Total Average % Total 

Department 84-85 Expend 85-86 Expend 86-87 Expend 87-88 Expend 84/85-87 /88 Expend ..................................................................................................................... 
Population 2,755 2,755 2,785 2,785 

Police 
O&.M $65.47 95.8% $70. 22 99.3% $76.31 94.5% S 77. 16 97. 1% $72.29 96.6% 

Capital $2.85 4. 2% $0 .49 0. 7% $4.40 5.5% $2 .33 2.9% $2. 52 3.4% 

Total $68.32 37. 1% $70. 71 33. 2% $80. 71 29.8% $79.49 25.9% $74.81 30. 7% 

Fire/Disaster 
O&.M $65. 70 100.0% $76.17 100.0% $78.57 97 .0% $76, 79 95.1% $74.31 97 .9% 

Capital $0.00 0.0% $0.00 0.0% $2 .43 3.0% $3.95 4.9% $1.59 2. 1% 

Total $65. 70 35.7% $76.17 35.8% $81.00 29.9% $80.74 26.3% S 75. 90 31.1% 

Recorder 
o&M $19 .00 100.0~ $19 .35 95.5% $19.93 77 .0% $18 .63 88.1% $19 .23 89. 1% 

Capital so.co 0.0% $0.92 4.5% $5.97 23.0% $2.53 11.9% $2.35 10.9% 

Total $19.00 10.3% $20.27 9.5% $25. 90 9.6% $21.16 6.9% $21.58 8.9% 

Attorney 
O&.H $5.57 100 .0% $5. 76 100.0% $6. 51 100.0% S6.34 100.0% $6.04 100.0% 

Capital so.co 0.0% so .00 0.0% $0 .00 0.0% so. 00 0.0% $0.00 0.0% 

Total $5. 57 3.0% $5. 76 2. 7% $6. 51 2.4% $6.34 2. 1% $6.04 2.5% 

General Gov' t 
O&.H $22 .96 97 .2% $21.39 100.0% $40.17 59.6% $42 .39 67 .2% $31.73 72.3% 

Capital $0.67 2.8% $0.00 0.0% $27. 23 40.4% $20.65 32.8% $12.14 27. 7% 
Total $23 .63 12.8% $21.39 10. 1% $67 .40 24.9% $63.04 20.5% $43.87 18.0% 

Transfers to Other Funds 
Bu1ld. & Fire Truck $0.00 0.0% $16.21 87. 7% $8.92 95.1% $10. 77 19 .1% $8.98 41.6% 

Planning $0.00 0.0% so .35 1.9% so .45 4.9% S0.35 0.5% $0.29 U% 
Park S0.79 39.5% Sl.92 10.4% so.co 0.0% $4.61 8.2% $1.83 8.5% 

HUD $0.00 0.0% $0.00 0.0% $0.00 0.0% $0.00 0.0% $0.00 0.0% 
Street $1.21 60.4% so.co 0.0% so.co 0.0% $40.53 72.1% $10.45 48.5% 

Total Transfers $2.00 1.1% $18.49 8.7% $9.37 3.5% $56 .37 18.4% $21. 55 8.8% 

Total General Fund 
O&.M $178. 70 97 .0% $192.88 90.5% $221.49 81.8% $221.31 72.1% $203 .50 83.5% 

Capital $3.52 1.9% $1.41 0.7% $40.03 14.8% $29.46 9.6% $18.60 7 .6% 
Transfers $2.00 1.1% S18. 49 8. 7% $9. 37 3. 5% $56. 37 18.4% S21. 55 8 .8% 

fota 1 $184.23 10:i.o>. SL12.78 100.o~ S2:0.a9 100.0% S3~7. i4 100.0% $2~3. 76 100.0% ................................................. --------·· ............................................................ 
Source: City of Lakev~ew 1987-88 budget; 
Planning lnforflldt ion Corporation, January 1988. 



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 64 

Litter: Needles, leaves, 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. 

3.4.2.28 Mapping Unit 64A* 

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

Land type 64A* 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 64A* 
tablelands at lower elevations 
Slopes are less than 15 percent. 

occurs 
along 

on 
the 

gently 
forest 

rolling 
fringe. 

This landtype ranges 
supports ponderosa pine, 

in elevation above 4, 600 feet and 
bitterbrush, Idaho Fescue, Ross 
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This landtype ranges in elevation above 4,800 feet and 
supports ponderosa pine, bitterbrush, Idaho fescue, lupine, 
mules ear, big sage, Ross sedge, bottlebrush squirrel tail, 
some juniper and mountain mahogany. 

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

Range of Profile Characteristics of Soil 63A 

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

Surf ace layers: Dark brown or very dark grayish brown sandy 
loam or loam; weak, medium granular structure; 
0 to 5 percent gravel by volume; soft; 
slightly plastic; pH ranges from 6. 5 to 7. 2; 
10 to 18 inches thick. 

Subsoil layers: Dark brown or brown loam or sandy loam; weak 
to moderate, fine to medium subangular blocky 
structure; o to 50 percent blocky and subround 
gravels and cobbles by volume; soft to 
slightly hard; slightly plastic; pH ranges 
from 6.5 to 7.5; 10 to 25 inches thick. 

3.4.2.26 Mapping Unit 63B 

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

Landtype 63B has moderately deep, brown to yellowish 
brown loamy residual soils with ponderosa pine timber types. 
Surface soil layers are very thin to thin and moderately 
textured. Subsoil layers are thin to moderately thick and 
moderately coarse textured. 

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

Typically, Landtype 63B occurs on dissected topography on 
moderately steep ridges and sides lopes at lower elevations. 
Slope range from 16 to 40 percent. 

This landtype ranges in elevation above 4,800 feet and 
supports ponderosa pine, big sage, Idaho fescue, mules ear, 
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Table 11.2-23 
Town of Lakeview, Oregon Fiscal Analysis 

General Fund Revenues 

Nominal Dollars 

% Tota 1 % Tota 1 % Tota 1 % Tota 1 Average % Tota 1 

Category 84-85 Revenues 85-86 Revenues 86-87 Revenues 87-88 Revenues 84/85-87 /88 Revenues ...................................................................................................................... 
Property Tax 287,985 46.7% 366,091 47 .9% 370,800 51.1% 395,910 46.3% 355,197 48.0% 
Prev 1ous Lev 1ed Tax 40,310 6.5% 40,000 5.2% 40,000 5.5% 62,500 7 .3% 45,703 6.2% 

f1nes & Ba1l 8,980 1.5% 7,423 1.0% 7,200 1.0% 10,000 1.2% 8,401 1.1% 
L 1cense & Franch1se 63,430 10.3% 70,271 9.2% 65,000 9.0% 65,000 7 .6% 65,925 8.9% 
C1garette Tax 5,632 0.9% 6,991 0.9% 11,075 1.5% 10,193 l. 2% 8,473 1.1% 
L fquor Tax 19,311 3.1% 18,799 2.5% 19,229 2.6% 19,355 2.3% 19,174 2.6% 
An 1ma 1 L1cense 13,922 2.3% 8,964 1.2% 11,000 1.5% 12,000 1.4% 11,472 1.5% 
Rura 1 FD 7,449 1.2% 11,372 1.5% !I, 000 1.5% 12,000 1.4% 10,455 L4% 
F. Serv. Contract 400 0.1% 0 0 .0% 300 0.0% 300 0.0% 250 0.0% 
9-l-l Fund 9,515 1.5% 9,857 1.3% 44,000 6. 1% 10,832 1.3% 18,551 2 .5% 
Other 6,981 1.1% 941 0. !% 5,000 0. 7% 8,300 1.0% 5,306 o. 7% 

Transfers In 48,500 7 .9% 48,500 6.4% 48,500 6. 7% 42,500 5,0% 47,000 6.3% --Revenue Shar 1 ng 25,000 4.1% 0 0.0% 0 0.0% 0 0.0% 6,250 0.8% 
Interest 7,891 1.3% 7,473 l.0% 6,000 0.8% 6,000 0. 7% 6,841 0.9% 

Beginning Balance 70,974 11.5% 166,883 21.9% 87,000 12.0% 200,500 23.4% 131,339 17 .7% 

Tota 1 Revenues 616,280 100.0% 763,565 100 .0% 726,104 100.0% 855,390 100.0% 740,335 100.0% ............................. ·····-···· ······-··· .................... ······-··· ........................................ 
Source: City of Lakeview 1987-88 bYdget; 
Planning Information Corporation, January 1988. 



Coarse fragment content averages greater than 3 5 percent in 
the textural control section. 

Range of Profile Characteristics of Soil 41B 

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 50 
percent angular and subround gravels and 
cobbles by volume; loose; 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 70 percent 
angular and subround gravels and cobbles by 
volume; loose; nonplastic; pH ranges from 6.0 
to 7.5; 20 to 50 inches thick. 

3.4.2.24 Mapping Unit 41C 

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

Landtype 41C has moderately deep to deep gravelly and 
cobbly residual and colluvial soils which occur on steep 
slopes and which have mixed conifer timber types. Surface 
soil layers are thin and moderately coarse or medium textured. 
Subsoil layers are moderately thick to thick, gravelly and 
cobbly, and coarse or moderately coarse textured. 

Bedrock is moderately hard, highly fractured, and 
vertically jointed rhyolite and foliated rhyolite. Other 
rocks associated with the unit are tuff, welded tuff, breccia, 
andesite, and obsidian. Depth to bedrock ranges from 30 to 60 
inches. 

Typically, Landtype 41C occurs on north 
dome-shaped rhyolitic lava eruptive centers. 
greater than 40 percent. 

aspects of 
Slopes are 

This landtype ranges in elevation above 5,200 feet and 
supports mixed conifers, needlegrass, Oregon grape, manzanita, 
snowberry, mules ear, Ross sedge, lupine, and squawcarpet. 
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Range of Profile Characteristics of Soil 40C 

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

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; 30 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. 

3.4.2.22 Mapping Unit 41A 

Mapping Unit 41A consists dominantly Landtype 41A and 
minor amounts of Land types 4 0A and 4 lB. Land type 4 lA is 
similar to Landtype 40A with the exception of timber type and 
is similar to Unit 41B with the exception of slope range. 

Landtype 4 lA has moderately deep to deep, gravelly and 
cobbly, yellowish brown residual soils with mixed timber 
types. Surface soil layers are thin and moderately coarse or 
medium textured. Subsoil layers are moderately thick to 
thick, gravelly and cobbly, and coarse or moderately coarse 
textured. 

Bedrock is moderately hard, highly fractured, and 
competent light gray rhyolite. Other rocks occurring locally 
within the unit are tuff, welded tuff, obsidian, andesite, and 
rhyolitic breccia. Depth to bedrock ranges from 30 to 55 
inches. 

Typically, Landtype 41A occurs on gentle slopes on 
rhyoli tic dome-shaped landforms. Slopes range from 0 to 15 
percent. 

This landtype ranges in elevation above 5,000 feet and 
supports mixed conifers, lupine, snowbrush, manzanita, 
squawcarpet, sedge, needlegrass, rabbitbrush, and bottlebrush 
squirrel tail. 

The soil is excessively drained. Permeability is rapid 
in the surface soils and rapid to very rapid in the subsoils. 
Coarse fragment content averages greater than 3 5 percent in 
the textural control section. 
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equipment. One ambulance is equipped as a cardiac emergency 
unit with an oscilloscope and defibrillation unit which can 
transmit data directly to the Lake District Hospital's 
emergency room. 

The Fire Chief thinks that growth in the Lakeview area 
could be easily served with existing equipment and manpower. 
The department is installing a computer-aided 911 emergency 
dispatch system in 1988 which will improve response time to 
calls for assistance (Lepley, pers. comm., 14 December 1987). 

Department expenditures for the 1987-88 fiscal year are 
budgeted at $225,000 which includes $188,000 payroll, $26,000 
materials, services, and operations, and $11,000 capital. 
Capital expenditures include $2,000 for furnishings, $3,000 
for radios and pagers and $6, 000 for a new air compressor 
(Town of Lakeview Fiscal Year 1987-88 Budget). 

11.4.4.2.4 Lakeview Parks and Recreation 

The town operates and maintains two parks in Lakeview, 
known locally as the "Big Park" and the "Kiddie Park". The 
Big Park, located east of the center of the town provides a 
picnic area, two tennis courts, restrooms, and a geothermally 
heated swimming pool. The Kiddie Park is located on land 
occupied by a building that is owned by town but operated by a 
non-profit day care center (see section 11.4.4.6.8 for a 
discussion of the day care center) . This park has a wading 
pool, swings, restrooms, and a small picnic area. Some of the 
equipment located in the park is fenced off for day care 
center use only. Total park area available in Lakeview is 
estimated to be approximately two acres. 

Maintenance of park grounds is provided by contract 
employees hired each year from May 1 to October 3 O. No 
maintenance is provided during the winter months. Generally 
two people are hired to mow and water lawns and perform minor 
repairs using town owned equipment. The swimming pool employs 
a pool manager and assistant manager during the summer months. 
Pool fees are $1.00 per day for children and $1.50 per day for 
adults. The fees generate revenues sufficient to cover 
salaries for lifeguards and pool managers. In the past, other 
pool operating expenses were funded by federal revenue sharing 
income. Since the elimination of revenue sharing, general 
fund revenues are used for this purpose. 

Major improvements or repairs to parks and the swimming 
pool have been funded by grants froP the Coll ins-McDonald 
Fund, a local foundation established by a family that was 
instrumental in providing land for parks in the town. 
Recently the town obtained a $27,000 grant from the fund to 
repair the bottom of the swimming pool. The Lakeview Lions 
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slightly plastic; pH ranges from 6.0 to 7.0; 6 
to 15 inches thick. 

Subsoil layers: Yellowish brown to dark brown, gravelly and 
cobbly sandy loam or loamy sand; weak, fine 
subangular blocky structure; 20 to 60 percent 
angular and subround gravels and cobble by 
volume; soft; nonplastic; pH ranges from 6. 3 
to 7.5; 18 to 35 inches thick. 

3.4.2.20 Mapping Unit 40B 

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

Landtype 40B has moderately deep to deep, brown and 
gravelly residual and colluvial soils which have developed on 
rhyolitic lava domes. Surface soil layers are thin and 
moderately coarse textured. Subsoil layers are moderately 
thick to thick, gravelly or cobbly, and moderately coarse or 
coarse textured. Exposed mineral soil is common on some areas 
within this unit. 

Bedrock is mainly moderately hard, competent, and highly 
fractured rhyolite or foliated rhyolite which is vertically 
jointed. Other rocks occurring locally are welded tuff, soft 
tuff, obsidian, andesite, and rhyolitic breccia. These rocks 
tend to occur more commonly along the perimeter of the 
landform. Depth to bedrock ranges from 30 to 60 inches. 

Typically, Landtype 40B occurs primarily on south aspects 
of rhyolitic dome-shaped uplifts on slopes from 16 to 40 
percent. 

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

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 3 5 
percent in the textural control section. 

Range of Profile Characteristics of Soil 40B 

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

QMGP-CHP03-FNL 3 - 25 F I N A L 





subangular blocky structure; 35 to 80 percent 
coarse fragments by volume; hard; plastic; pH 
ranges from 5.5 to 7.5; 20 to 33 inches thick. 

3.4.2.18 Mapping Unit 37C 

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

Landtype 37C has moderately deep to deep, stony, reddish 
brown residual and colluvial soils with mixed conifer timber 
sites. Surface soils are very thin or thin and medium or 
moderately coarse textured. Subsoils are moderately thick to 
thick and moderately fine or medium textured. Large vesicular 
basalt boulders occupy a large part of the soil surface and 
profile. 

Bedrock is interbedded, hard, gray basalt and andesite or 
soft, reddish brown tuff. They are massive to highly 
fractured and competent. Depth to bedrock ranges from 24 to 
38 inches. 

Typically, Landtype 37C occurs on shield volcanoes 
basaltic eruptive centers and block faults on steep lands with 
slopes over 40 percent. 

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

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 3 5 
percent in the textural control section. 

Range of Profile Characteristics of Soil 37C 

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; 10 to 50 percent coarse fragments 
by volume; soft; friable; pH ranges from 6.0 
to 7.2; 3 to 15 inches thick. 

Subsoil layers: Dark brown to dark reddish brown gravelly, 
cobbly, or stony clay loam, silty clay loam or 
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3.4.2.16 Mapping Unit 37B 

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. 

Bedrock is 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 
2 5 to 4 8 inches. Some areas are deeper than 4 8 inches to 
bedrock. 

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

This landtype ranges in elevation above 5,500 feet and 
supports mixed conifers, snowbrush, manzani ta, squawcarpet, 
mules ear, serviceberry, wax currant, Ross sedge, Oregon 
grape, bottlebrush squirreltail, phlox, 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 3 5 
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 
granular and weak, fine 
structure; 5 to 40 percent 
volume; soft; friable; pH 
7.2; 5 to 15 inches thick. 

loam; weak, medium 
subangular blocky 

coarse fragments by 
ranges from 5.5 to 

Subsoil layers: Dark brown to dark reddish brown gravelly, 
cobbly, or stony clay loam, silty clay loam, 
or occasionally loam; moderate or weak, fine, 
subangular blocky structure; 35 to 80 percent 
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Table 11.4-21 
Lake County Ore~on Fiscal Analysis 

Genera! Pun Expenditures 

Per Capita (1987 Dollars) 

% Total % Total % Total Average % Total ·._/ 

Department 85-86 Expend 86-87 Expend 87-88 Expend 85/86-87/88 Expend 
••••••••••••••••••• ••••••••••=•====~==•a=======•========••=••••~==•== ==a==•=•===================~ 

Population 7,450 7,300 7,300 

General Government 
Assessor $26.96 33.0% $25.58 30. 7% $28.19 31.1% $26.91 31.6% 

Central Services $5.89 7.2% $6.14 7.4% $6.27 6.9% $6.10 7.2% 
Clerk $13.85 16.9% $13.36 16.0% $15.71 17.4% $14.31 16.8% 

Conmissioners $10.24 12.5% $11.49 13.8% $10.20 11.3% $10.64 12.5% 
Courthouse $19.13 23.4% $20.78 24.9% $23.89 26.4% $21.27 25.0% 
Treasurer $4.81 5.9% $5.23 6.3% $5.43 6.0% $5.16 6.1% 
Surveyor $0.92 1.1% $0. 77 0.9% $0.82 0.9% $0.84 1.0% 

Total Gen. Gov't $81.81 32.7% $83.36 33.2% $90.52 28.6% $85.23 31. 3% 

Judicial 
Dist. Atty $4. 74 24.6% $5.90 26.7% $5.88 25.5% $5.50 25.7% 

Early Intervention $0.00 0.0% $0.99 4.5% $0.91 4.0% $0.63 3.0% 
Justice Ct.-South $4.62 24.0% $4.94 22.4% $5.28 22.9% $4.95 23.1% 
Justice Ct.-North $1.42 7.4% $1.46 6.6% $1.47 6.4% $1.45 6.8% 

Juvenile $6.47 33.6% $6.47 29.4% $7.21 31.3% $6. 72 31.3% 
Public Defender $0.94 4.9% $0.88 4.0% $0.94 4.1% $0.92 4.3% 
County Counsel $1.06 5.5% $1.41 6.4% $1.38 6.0% $1.04 4.8% 

Total Judicial $19.25 7. 7% $22.05 8.8% $23.07 7.3% $21.46 7.9% 

Emergency Services $4.56 1.8% $4. 71 1.9% $5.24 1. 7% $4.84 1.8% 

Library $14.95 6.0% $14.43 5. 7% $15.07 4.8% $14.82 5.4% 

Mental Health 
Mental Health $8.71 68.5% $11.04 64.4% $11.61 69.9% $10.45 67.5% Alcohol $4.01 31. 5% $5.28 30.8% $4.99 30.1% $4.76 30. 7% School Psych. $0.00 0.0% $0.82 4.8% $0.00 0.0% $0.27 1.8% 

Total Mental Health $12.71 5.1% $17.14 6.8% $16.60 5.3% $15.48 
.__..-

5. 7% 
Activity Center $6.21 2.5% $6.93 2.8% $7.85 2.5% $7.00 2.6% 
Sheriff $36.98 14.8% $39.32 15.6% $42. 70 13.5% $39.67 14.6% 
Planning/Building $16.15 6.4% $16.69 6.6% $19.66 6.2% $17.50 6.4% 
Conrn./Senior Center $6.23 2.5% $6.21 2.5% $6.65 2 .1% $6.37 2.3% 
Watermaster $1.67 0. 7% $1.21 0.5% $2.30 o. 7% $1. 72 0.6% 
Soil/Water Cons. $0.00 0.0% $0.00 0.0% $3.11 1.0% $1.04 0.4% 
Miscellaneous $27.70 11.1% $16.89 6.7% $53.20 16.8% $32.60 12.0% 
Economic Dev. $2.39 1.0% $3.32 1.3% $7.53 2.4% $4.42 1.6% 
Veterans Svc. $0.00 0.0% $0.00 0.0% $1.69 0.5% $0.56 0.2% 
County Health 

Medical Exam. $0.88 6 .1% $0. 77 5.C% $0.98 6.1% $0.88 5.7% General $9.18 63.3% $10.74 70.1% $11.06 68.6% $10.33 67.4% HCH Grant $2.05 14.1% $1. 53 10.0% SL 74 10.8% $1. 77 11. 6% Per Capita $0.41 2.8% $0.46 3.0% $0.51 3.2% $0.46 3.0% Prenatal $0.68 4.7% $0.62 4.1% $0.66 4 .1% $0.65 4.3% WJC $1. 28 3.9% $1.18 7.7% Sl.15 7.1% $1. 20 7.9% TB Program $0.03 0.2% $0.03 0.2% $0.03 0.2% $0.03 0.2% 
Total County Health $14.50 5.8% $15.32 6.1% $16.12 5.1% $15.32 5.6% 
Computer $5.28 2 .1% $3.87 1.5% $4.67 1.5% $4.61 1. 7% 
Total Expenditures $250.41 100.0% $251.44 100.0% $315.97 100.0% $272. 61 100.0% 

Ending Ba lance $112.37 $82.98 $32.24 
=================== ========== ========== ========== ========== ========== ========== ========== ========== 
Source: Lake County 1987-88 budget; 
Planning Information Corporation, January 1988. 



34C* is similar to Landtype 34B with the exception of slope, 
and is similar to 37C with the exception of timber type and 
temperature regime. Landtype 34C* is found on south slopes -
and at lower elevations, and has a mesic temperature regime. 
Landtypes 34B and 37C are frigid, and are at higher elevation 
sand on north slopes. 

Landtype 34C 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 
textured. Subsoils are moderately thick and moderately fine 
textured. The soil commonly contains large vesicular basalt 
boulders up to three feet in length, and bedrock outcrops on 
10 to 25 percent of the unit. 

Bedrock is interbedded soft, reddish brown tuff or hard, 
gray basalt. These rocks are massive to highly fractured and 
competent. Depth to bedrock ranges from 20 to 48 inches. 

Typically, Landtype 34C* occurs on basaltic eruptive 
centers, block fault scarps, and shield volcanoes on slopes 
over 40 percent. Most units occur on lower elevations. 

This landtype ranges in elevation above 5,000 feet and 
supports ponderosa pine, big sage, wax currant, Oregon grape, 
mules ear, Ross sedge, Idaho fescue, squawcarpet, 
serviceberry, lupine, and occasionally manzanita. 

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

Range of Profile Characteristics of Soil 34C* 

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 40 percent 
gravel, cobbles, and stone by volume; soft; 
slightly plastic; pH ranges from 6.0 to 7.0; 4 
to 12 inches thick. 

Subsoil layers: Dark reddish brown or dark brown stony clay 
loam or silty clay loam; moderate, fine 
subangular blocky structure; 20 to 60 percent 
gravel, cobbles, and stones by volume; hard; 
plastic; pH ranges from 6.0 to 7.0; 20 to 36 
inches thick. 
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Table 11.4-19 
Lake County, Oregon Piscal Analysis 

General Fund Expenditures 

Nominal Dollars 

% Total % Total % Total Average % Total 
Department 85-86 Expend 86-87 Expend 87-88 Expend 85/86-87/88 Expend 
---=~-====--•====== ========== ======~=== =-=====--- ---------- ---------- ------=--- ---------
General Government 

30.7% 205,802 31.1% 191,912 31.6% Assessor 190,244 33.0% 179,689 
Central Services 41,558 7.2% 43,136 7.4% 45,774 6.9% 43,489 7.2% 

Clerk 97,753 16.9% 93,855 16.0% 114,713 17 .4% 102,107 16.8% 
CollJlliss ioners 72,282 12.5% 80,743 13.8% 74,455 11.3% 75,827 12.5% 

Courthouse 135,001 23.4% 146,012 24.9% 174,431 26.4% 151,815 25.0% 
Treasurer 33,969 5.9% 36,779 6.3% 39,649 6.0% 36,799 6.1% 
Surveyor 6,494 1.1% 5,445 0.9% 5,961 0.9% 5,967 1.0% 

Total Gen. Gov't 577,301 32.7% 585,659 33.2% 660,785 28.6% 607,915 31.2% 

Judicial 
Dist. Atty 33,439 24.6% 41,422 26.7% 42,913 25.5% 39,258 25.6% 

Early Intervention 0 0.0% 6,965 4.5% 6,660 4.0% 4,542 3.0% 
Justice Ct.-South 32,625 24.0% 34,695 22.4% 38,512 22.9% 35,277 23.0% 
Justice Ct.-North 9,998 7.4% 10,289 6.6% 10,742 6.4% 10,343 6.8% 

Juvenile 45,665 33.6% 45,481 29.4% 52,631 31.3% 47,926 31.3% 
Public Defender 6,634 4.9% 6,176 4.0% 6,833 4.1% 6,548 4.3% 
County Counsel 7,490 5.5% 9,888 6.4% 10,105 6.0% 9,161 6.0% 

Total Judicial 135,851 7.7% 154,916 8.8% 168,396 7.3% 153,054 7.9% 

Emergency Services 32,175 1.8% 33,059 1.9% 38,276 1.7% 34,503 1.8% 

Library 105,497 6.0% 101,361 5. 7% 110,010 4.8% 105,623 5.4% 

Mental Heal th 
Menta 1 Heal th 61,437 68.5% 77,589 64.4% 84,721 69.9% 74,582 67 .5% 

Alcohol 28,281 31. 5% 37,107 30.8% 36,428 30.1% 33,939 30.7% 
School Psych. 0 0.0% 5,738 4.8% 0 0.0% 1,913 1.7% 

Total Mental Health 89,718 5.1% 120,434 6.8% 121,149 5.3% 110,434 5.7% 

Activity Center 43,846 2.5% 48,670 2.8% 57,280 2.5% 49,932 2.6% 

Sheriff 260,945 14.8% 276,290 15.6% 311,680 13.5% 282,972 14.5% 

Planning/Building 113,971 6.4% 117,233 6.6% 143,491 6.2% 124,898 6.4% 

Col111l,/Senior Center 43,991 2.5% 43,635 2.5% 48,573 2.1% 45,400 2.3% 
Watermaster 11,759 0.7% 8,492 0.5% 16,764 0.7% 12,338 0.6% 
Soil/Water Cons. 0 0.0% 0 0.0% 22,697 1.0% 7,566 0.4% 
Miscellaneous 195,493 11.1% 118,644 6. 7% 388,381 16.8% 234,173 12.0% 
Economic Dev. 16,892 1.0% 23,355 1.3% 55,000 2.4% 31,749 1.6% 
Veterans Svc. 0 0.0% 0 0.0% 12,322 0.5% 4,107 0.2% 
County Health 

Medical Exam. 6,198 5.1% 5,413 5.C% 7,181 6.1% 6,Z64 5. 7% Genera 1 64,778 63.3% 75,426 70.1% 80,752 68.6% 7 3,652 67.4% MCH Grant 14,434 14 .1 % 10,750 10.0% 12,674 10.8% 12,619 11.6% Per Capita 2,886 2.8% 3,212 3.0% 3,720 3. 2% 3,273 3.0% Prenatal 4,775 4.7% 4,385 4 .1% 4,792 4 .1% 4,651 4.3% ,;) C 9,061 8.9% 3,253 7.7% 8, 3b5 7 .1% 8,570 7.8% TB Program 214 0. 2% 196 0.2% 227 0.2% 212 0.2% 
Tota 1 County Health 102,346 5.8% 107,665 6 .1% 117,711 5 .1% 109,241 5.6% 
Computer 37,229 2.1% 27,182 1.5% 34,100 1.5% 32,837 1.7% 

Total Expenditures 1,767,014 100.0% 1,766,595 100.0% 2,306,615 100.0% 1,946,741 100.0% 

Ending Balance 792,960 583,000 235,348 
--=-:=s=-z-=------= ~-=------- ------==== -==-=-==== =-======== =-~---=-=- ------=-=- ---=-=---- ---------= 
Source: Lake County 1987-88 budget; 
Planning Information Corporation, January 1988. 



surface soils are very thin or thin and medium textured. 
subsoils are moderately thick and moderately fine textured. 
These soils often contain large vesicular basalt boulders from 
1 to 3 feet long. 

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

Typically, Landtype 34A* occurs on gently sloping 
tablelands and plateaus on slopes from o to 15 percent. 
unit occurs primarily on lower elevations but includes 
units are higher elevations. 

lava 
They 
some 

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, 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 average great 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 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. O; 20 to 36 inches 
thick. 

3.4.2.13 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 land
forms, slope range, and position in the landscape. It is 
similar to units 34A* and 34C* with the exception of slope 
range. Unit 37B differs by vegetative type and temperature 
regime. Landtype 34B* is found on south slopes and has a 
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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 averages 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 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. 

3.4.2.11 Mapping Unit 34B/R.O. 

Mapping Unit 34B/R.O. 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 
3 7B differs by vegetative type. This unit has 10 to 2 o 
percent rock outcrops, on slopes breaks, and spur ridges. 

Landtype 34B has moderately deep to deep, stony residual 
and colluvial reddish brown soils with ponderosa pine timber 
types. Surface soils are very 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, and bedrock outcrops occupy 10 to 
20 percent of this unit. 
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This landtype ranges in elevation above 4,500 feet and 
supports scattered juniper, ponderosa pine and big sage, low 
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 averages greater than 35 
percent in the textural control section. 

Range of Profile Characteristics of Soil 31A 

Litter: Patch areas with fine needle mat, 1/2" thick. 

Surface layers: Dark brown or dark grayish brown loam or clay 
loam; weak, fine granular structure; 10 to 50 
percent coarse fragments by volume; soft; 
slightly 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 or silty clay; moderate, fine to medium 
subangular blocky structure with occasional 
moderate, coarse prismatic structure; 35 to 50 
percent coarse fragments volume; very hard; 
very plastic; hard, and massive; pH ranges 
from 5.0 to 7.0; 9 to 29 inches thick. 

3.4.2.9 Mapping Unit 34A 

Mapping Unit 34A consists dominantly of Landtype 34A and 
minor amounts of Landtypes 28, 30A, 34B, and 35. Landtype 34A 
is similar to Landtype 34B with the exception of slope range 
and position in the landscape. It is different from unit 35 
in vegetative type. 

Landtype 34A has moderately deep to deep, stony and 
residual reddish brown soils with ponderosa pine timber types. 
Surface soils are very thin or thin and medium textured. 
Subsoils are moderately thick and moderately fine textured. 
These soils often contain large vesicular basalt boulders from 
1 to 3 feet long. 

Bedrock is gray, hard basalt or interbedded, soft, 
reddish brown tuff. They are massive to highly fractured and 
competent. Depth to bedrock ranges from 2 5 to 4 8 inches. 
Some areas are deeper than 48 inches to bedrock. 

Typically, Landtype 34A occurs on gently sloping lava 
tablelands and plateaus on slopes from Oto 15 percent. The 
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Range of Profile Characteristics of Soil 18* 

Litter: Leaves and stems; Oto 0.5 inches. 

surface layers: Dark brown silt loam, clay loam, or silty clay 
loam; moderate to strong, medium granular and 
subangular blocky structure; friable; plastic; 
pH ranges from 5. 5 to 6. 5; 10 to 15 inches 
thick. 

Subsoil layers: Yellowish brown clay or silty clay becoming 
strongly mottled or gleyed in the lower part; 
moderate, medium subangular blocky structure 
becoming very coarse prismatic with depth; o 
to 35 percent gravel; firm; plastic; pH ranges 
from 6.0 to 7.8; over 30 inches thick. 

The one unit of 18* mapped on this project occurs along a 
narrow drainageway east of Crone Hill in between two hydric 
soil units. 

(25-39) Residual and Colluvial Soils from Basalt, 
Andesite, and Interbedded Tuffs 

3.4.2.7 Mapping Unit 30A 

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

Landtype 30A has shallow to moderately deep, stony 
residual soils 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 patches 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 
45 inches. 

Typically, Landtype 30A occurs on gently 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. 

This landtype ranges in elevation above 4,500 feet and 
supports scattered juniper, ponderosa pine and big sage, low 
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3.4.2.3 Mapping Unit 6 - Rugged rocky landforms at higher 
elevations 

This mapping unit consists of steep, rocky, and stony 
slopes and ridges at higher elevations with stringers and 
patches of white fir, lodgepole pine, and whi tebark pine. 
Trees are generally sparse, and manzanita and snowbrush may be 
present. Soils are shallow, stony, and loamy. Bedrock 
outcrops are common and consist of basalt, andesite, rhyolite, 
and breccia. Talus areas and outcrops dominate the unit. 
Vegetation includes sagebrush, shrubby penstemon, ocean spray, 
pin cherry, pine mat, and mahogany. Slopes range up to 80 
percent, and elevations range above 6,000 feet. 

(13-24) Deep, Transported Soils of Alluvial 
or Lacustrine Origin 

3.4.2.5 Mapping Unit 16* 

Mapping Unit 16* consists dominantly of Landtype 16* and 
minor amounts of land types 16, 17, and 25. Landtype 16* is 
similar to Landtype 25 with the exception of internal drainage 
and plant community types. It is similar to unit 18 with the 
exception of elevation and position in the landscape. It is 
similar to 16 except that it has variable textural classes. 

Mapping Unit 16, in the SRI report is classified as fine 
textured. Mapping Unit 16* includes fine-loamy, fine-silty 
and loamy-skeletal textural family classes in a complex of 
soils not separable at the order 2 level of mapping. 

Landtype 16* has deep to extremely deep soils derived 
from alluvial and colluvial deposits on upland basins. 
Surface soils are thin and medium to moderately fine textured. 
Subsoils are thick to very thick and moderately fine to fine 
textured. Lower part of subsoil is mottled, gleyed, and may 
have a hardpan and sand or gravel lenses locally. 

Bedrock is interbedded soft, reddish brown or brown tuff 
and hard, gray basalt or andesite. Depth to consolidated 
bedrock ranges from 60 to over 144 inches. 

Typically, 
upland basins. 

Landtype 16* occurs on broad, gently sloping 
Slopes are less than 5 percent. 

This landtype ranges in elevations above 5,300 feet 
supports semi-moist or moist meadow vegetation consisting of 
sedges, meadow foxtail, Kentucky bluegrass, rushes, tufted 
hairgrass, and big sage (along the boundaries of the unit). 
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Spot symbols represent land features important to land 
management which are too small to delineate at the scale used 
for this inventory. A representative of the symbol used in 
this survey is shown below. 

Rock outcrop V 

3.4.2 Mapping Unit Descriptions 

This section describes each mapping unit. Acreages of 
each mapping unit are listed in Table 3.4-1. Total acreage is 
7480. 

The first paragraph states the primary landtype and the 
most common landtype inclusions found within the mapping unit. 
The second paragraph gives a brief generalized description of 
the primary soil. The third paragraph briefly describes the 
bedrock occurring in the land type. The fourth paragraph 
describes the landform and slope. The fifth paragraph 
describes the elevation and vegetation type. The sixth 
paragraph describes the drainage class and permeability rates. 
And the seventh paragraph describes the range of profile 
characteristics which have been established for the dominant 
soil. Reference should be made to the glossary (Section 3.5) 
for definitions of terms used in these descriptions and to 
Appendix 3.C on soil and landtype characteristics. 

(1-12) Miscellaneous Mapping Units 

3.4.2.1 Mapping Unit 3 - Rock outcrops and talus 

This mapping unit consists of steep, rocky lands which 
are made up mostly of basalt, rhyolite and breccia outcrops 
and talus. This unit contains little or no soil or 
vegetation. It also includes a few areas involving landfills 
and areas disturbed by mining and tailings. 

3.4.2.2 Mapping Unit 4 - Steep lands with shallow soils and 
rock outcrops 

This mapping unit consists of lands dominated by out
crops, talus, steep slopes, shallow soils, and sparse vegeta
tion. Soils are gravelly, stony, and loamy. Vegetation is 
big sage, low sage, rabbitbrush, mahogany, bitterbrush, and 
juniper. Bedrock consists of breccia, tuff, or basalt. Slope 
range up to 80 percent. 

3.4.2.3 Mapping Unit 4A - Gently sloping lands with shallow 
soils and rock outcrops 

This mapping unit is the same as mapping unit 4 except it 
is found on slopes of 0-15%. 
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3. 3 METHODS 

The soils study consisted of compilation of SRI data 
accompanied by on-site investigations including several weeks 
of field work. The SRI report includes geologic, topographic 
and soils information and interpretations. The scale of soil 
mapping is one inch per mile (1:63,360), and provides a good, 
general level of detail. 

Data was collected for mapping by digging pits with a 
backhoe or by hand shovel, and then recording soils 
observations. Data was collected at over 200 sites. Soil and 
map unit boundaries were observed by on-the-ground transects 
throughout most of the project area. Various base maps were 
used during the mapping, and the final base map is a 
topographic base (Figure 3.3-1). 

SRI author David Wenzel aided in the recognizing of 
parent material and soils on the project site, and provided 
input on the type of data needed and desired. 

Lab data was collected on samples of 60 soil horizons in 
the study area taken at the observation points labeled in 
Figure 3.3-1. Soil particle size analysis (Appendix 3.A) and 
chemistry (Appendix 3.B) was run on each sample. 

Report format is structured to follow the SRI standards 
with Soil Conservation Service (SCS) mapping techniques being .t 
incorporated for Order II level soil mapping. This should 
provide for better understanding of this report. 
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Vegetation in most of the project area is comprised of 
species characteristic of the Ponderosa Pine Zone, or dry 
forest environment. Typical species include ponderosa pine, -
white fir, juniper, mountain mahogany, bitterbrush, big 
sagebrush, manzanita, Oregon grape, and fescue. Vegetation in 
the Quartz Valley area is comprised of a wet meadow community. 
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Table 11.4-10 
Mobile Home Parks 

Lakeview Area, Oregon 

# of # of 
# of 

Name of Mobile Home Park Spaces 
Spaces 

Occupied 
Spaces 
Vacant 

Western Vil la 
Rental Subdivision 

Town & Country 

Mi le-Hi Tra i !er Park 

P i ne Ho 11 OWS 

Siebert 

Caswe 11 

Richardsons 

Reed 

Barrett 

47 
13 

15 

21 

24 

18 

14 

6 

4 

4 

41 
8 

14 

18 

23 

12 

4 

4 

4 

6 
5 

1 

2 

0 

0 

Year 
Built Contact 

1972 Milda Wilke 
1972 Milda Wilke 

1980 Dr. Berry 

1970 Shirley Byle 

1975 Mary Steward 

1985 Duane Siebert 

1975 Mrs. Caswell 

1975 Mrs. Richardson 

Patty Clerrons 

Patty Clerrons 
-~--=---== =---------= ====-===== =-=----=-=- =-=----==•-=--=•=--

Total 166 136 30 

Source: Planning Information Corporation, January 1988. 



SUMMARY 

A soil survey was performed in the Quartz Mountain Gold 
Project study area to determine study area soil 
characteristics which will affect reclamation planning. 
Existing soil survey information was supplemented by on-site 
investigations involving observation and description of soil 
characteristics in shallow pits. Soil chemistry and physical 
characteristics were determined in the laboratory. 

Soils mapping units were classified to the Order II level 
using Soil Conservation survey standards, and their 
distribution within the study area was mapped. The mapping 
units defined here fall into four catagories based on the 
lithology of the underlying rock units and the geomorphic 
landforms associated with each rock type. 

Deep transported soils 
alluvial valleys are very 
clayey loam, and support 
conifers. 

that formed in upland basins or in 
deep, are composed of silty or 

meadow communities and scattered 

Soils formed on basalt lava and tuff tablelands and 
plateaus are composed of silty loam or clay loam, are 
moderately deep to shallow, and are stony, with up to 70 
percent gravels, stones, and cobbles. Rock outcrops and 
boulders are common. 

Residual and colluvial soils formed on rhyolite flow 
domes are composed of sandy loam. They are deep to moderately 
deep, and are stony, with as much as 80 percent gravels, 
stones, and cobbles. They typically support mixed vegetative 
communities. 

Soils formed on gently rolling tablelands of pyroclastic 
rocks and vesicular basalts are moderately deep to deep and 
are composed of loam or sandy loam. Up to 60 percent of the 
soil profile may be gravels and cobbles. These soils 
typically support ponderosa pine and shrub-steppe communities. 

The relative stability of the soil mapping units in terms 
of mass movement such as landslides or slope failure is high. 
Most soils are very stable or stable, with occasional 
rotational slumps observed. Slightly less stable soils occur 
on the steeper slopes of basalt lava landforms. Potential 
surface erosion by sheet erosion or rill and gully erosion is 
primarily a function of the steepness of the slope on which 
the soils occur. Soils on slopes of 15 percent or greater 
slope will experience moderate to considerable soil loss, 
whereas soils on slopes less than 15 percent will experience 
minor soil loss. 
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western juniper. Modern fire 
modified the composition of 
abundance of the fire-sensitive 
fire-resistant ponderosa pine. 

control practices have also 
the forest, increasing the 

white fir relative to the more 

The Pothole Allotment is and has been the only grazing 
allotment in the area, and about 15 percent of the entire 
allotment is in the study area. Sheep were the primary 
livestock from 1908 to 1962, and the allotment was then 
converted to cattle use. The USFS assessed forage production 
and current utilization by range type in 1980, and found that 
vegetation condition was fair to good. It was noted that many 
stream bottoms and meadows were heavily used or overused, and 
were degraded. 

X 





4.0 VEGETATION 

4.1 INTRODUCTION 

4.1.1 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. Vegetation studies 
are described in this Vegetation 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) . 

Vegetation baseline studies were conducted to obtain 
information in four general categories: ( 1) plant community 
types, ( 2) wetlands, ( 3) forest and range resources, and ( 4) 
threatened, endangered, or sensitive plant species and 
habitats. 

4.1.2 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. This area occurs within the Basin and Range 
physiographic province described in Franklin and Dyrness 
(1973). 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. 

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. Vegetation reflects this 
climate and consists primarily of species characteristic of 
the Ponderosa Pine Vegetation Zone (Franklin and Dyrness 
1973). 
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Table 11.4-3 
Labor Force, Employment, Unemployment 1980-1986 

Lake County, Oregon 

1980 1981 1982 1983 1984 1985 

Labor Force 3600 3680 3540 3650 4210 4040 

Employment 3210 3260 3080 3220 3760 3600 

Unemployment 390 420 460 430 450 440 
Unemployment Rate 10.8 11.4 13.0 11.8 10.7 10.9 

-------- -------- -------- -------- -------- --------
Source: State of Oregon Employment Division; 

Planning Information Corporation, January 1988. 

1986 

4190 

3760 

430 
10.3 

--------

·-...../ 



4.3 PLANT COMMUNITY TYPES 

4.3.1 Methods 

Plant community mapping, field observations, and a 
literature review were conducted to provide site-specific 
information about the vegetation of the Quartz Mountain 
Project study area in terms of community structure and species 
composition, extent of plant communities, vegetation 
condition, and successional stage. Literature consulted is 
summarized in Section 4.2. 

Identifying plant communities on the study area was 
simplified by two existing documents: (1) plant communities 
on the Fremont National Forest had been named and described by 
Hopkins (1979), and (2) forest communities in the study area 
had been mapped using Hopkins' plant community types (USFS 
1985). Copies of each of these documents were obtained. 
Aerial photographs of the study area were also obtained. 
These were color stereo pairs at a scale of 1:24,000. 

Aerial photointerpretation of the study area vegetation 
was conducted using techniques described in Avery (1968) and 
Kuchler (1967). This information was used in conjunction with 
the USFS maps to prepare a draft vegetation map of the study 
area. Then the draft map was ground truthed in order to check 
the accuracy of the map units and boundaries. Any areas about 
which there was a question were also investigated. Particular 
attention was paid to shrub-steppe and meadow communities. 
They had not been assigned community type designations on the 
USFS map which was confined to forest community types. 
Finally, all field observations of the vegetation task leader, 
the reclamation task leader, and the soils task leader were 
used to assign community types to the shrub-steppe sites and 
to verify the accuracy of forest community type designations 
on the draft map. This refined draft was used to prepare the 
final vegetation map at a scale of l" = 1,000 1

• 

4.3.2 Results 

Plant communities present on the Quartz Mountain Gold 
Project study area are described below. Descriptions include 
information from field surveys as well as data included in 
Hopkins (1979) which are applicable to the study area. 

There are nine forested communities and seven non
forested communities that occur in large enough areas to be 
mapped. Several additional communities are present but too 
small to map accurately. Figure 4.3-1 and Plate 4-1 show the 
vegetation map of the study area. Table 4. 3-1 gives total 
acreages for each of the mapped community types. Each 
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TABLE 4.3-1 

ACREAGES OF EACH COMMUNITY TYPE 
IN THE QUARTZ MOUNTIAN GOLD PROJECT STUDY AREA 

Map Unit Community Name 

Forest Types 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Lodgepole pine/strawberry-fescue 

Ponderosa pine-juniper/mountain 
mahogany-bitterbrush-big sagebrush/ 
fescue 

Ponderosa pine/bitterbrush
manzanita/fescue 

Ponderosa pine/wooly wyethia 

Ponderosa pine-quaking aspen/ 
bluegrass 

White fir-ponderosa pine/ 
snowberry/starwort 
White fire-ponderosa pine/ 
manzanita/oregongrape 

White fir-ponderosa pine-sugar 
pine/manzanita 

White fir-ponderosa pine
incense cedar/serviceberry 

Total Forest Types 
Non-forest Types 

10 
11 

Juniper/low sagebrush/fescue 
Low sagebrush/onespike oatgrass 
and low sagebrush/ 
fescue-squirreltail 

12 Big sagebrush/bunchgrass 

13 Dry meadow 

14 Hairgrass-sedge-moist meadow 
15 Sedge-wet meadow 

16 Disturbed 
Total Non-forest Types 

TOTAL STUDY AREA 
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Acres 

39 

352 

451 

1964 

33 

1577 

144 

2230 

6790 

198 

139 

27 

301 

---12. 
690 

7480 

Percent 
of Total 

0.5 

4.7 

6.0 

26.3 

0.4 

21.1 

1. 9 

29.8 

90.7 

2.7 

1. 9 

0.4 

4.0 

0.3 
9.3 

100.0 
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mountain mahogany (Cercocarpus ledifolius) and antelope 
bitterbrush (Purshia tridentata). Commonly occurring 
herbaceous species include Idaho fescue, bottlebrush 
squirrel tail, western needlegrass ( Stipa occidental is) , and 
western yarrow (Achillea millefolium lanulosa). Gray 
rabbitbrush (Chrysothamnus nauseosus) often is present on 
disturbed sites. 

4.3.2.3 Ponderosa Pine/Bitterbrush-Manzanita/Fescue Community 

There are three stands of this ponderosa pine community 
on the study area. Two occupy south-facing slopes on Quartz 
Valley Mountain and Quartz Mountain. The third is on the 
flats adjacent to Highway 45 along the southwestern boundary 
of the study area. 

Ponderosa pine is the major tree species, with some 
western juniper regeneration in the understory. Scattered 
white fir (Abies concolor) occurs in some areas within this 
community. In other areas of the Fremont, bi tterbrush and 
greenleaf manzanita (Arctostaphylos patula) are usually co
dominant. On the study area, however, manzanita is the 
dominant understory shrub with little bitterbrush present. 
Squawcarpet (Ceanothus prostratus), snowbrush (Ceanothus 
velutinus), and mountain mahogany are common associates, and 
gray rabbi tbrush also occurs frequently. Dominant grasses 
include bottlebrush squirreltail, Idaho fescue, and Wheeler's 
bluegrass. Other common herbaceous species are strawberry, 
yarrow, and Ross' sedge. 

4.3.2.4 Ponderosa Pine/Wooly Wyethia Community 

This open ponderosa pine community is one of the dominant 
communities on the study area (Table 4.3-1). It occurs 
throughout the study area, usually on flats or gentle slopes, 
but occasionally on steeper slopes. 

Ponderosa pine dominates the tree layer in this 
community, but western juniper is usually present also. There 
may be scattered white fir or incense cedar (Calocedrus 
decurrens) as well. The shrub layer varies considerably from 
site to site, and may include serviceberry (Amelanchier 
alnifolia), squawcarpet, manzanita, snowbrush, basin big 
sagebrush, bitterbrush and creeping Oregongrape (Berberis 
repens). Wooly wyethia (Wyethia mollis) is the dominant 
species in the herbaceous layer. Other common forbs include 
yarrow, white hawkweed (Hieracium albiflorum), longstalk 
clover (Trifolium longipes), heartleaf arnica (Arnica 
cordifolia), and strawberry. Major grasses and sedges include 
squirreltail, Wheeler's bluegrass, Ross' sedge, and long
stolon sedge (Carex pensylvanica). 
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squirreltail, and long-stolon sedge. Commonly occurring forbs 
are tuber starwort, heartleaf arnica, and strawberry. 

Canopy closure varies considerably within this community, 
affecting the composition and density of understory species. 
In more open stands, the understory is well developed and 
diverse. In very dense stands, understory species are sparse 
and scattered or eliminated al together. This relationship 
between canopy and understory is discussed further in Section 
4 . 3 . 3 . 2 . 

4.3.2.7 White Fir-Ponderosa Pine/Manzanita-Oregongrape 
Community 

This mixed conifer community occurs throughout the study 
area. It is usually mapped in conjunction with the white fir
ponderosa pine/snowberry/starwort community as discussed in 
Section 4.3.2.6 above. In two stands in the northwestern part 
of the study area, field observations showed that this 
community was the predominant plant association in the stands 
and the sites were mapped accordingly. 

In this community ponderosa pine and white fir share 
dominance, al though pine is usually more abundant on lower 
slopes and fir more abundant on higher slopes. Lodgepole pine 
often occurs at scattered sites in a stand. Manzanita and 
Oregongrape dominate the shrub layer. Other common shrub 
species include snowbrush, squawcarpet, and snowberry. 
Grasses and sedges such as Wheeler's bluegrass, squirreltail, 
needlegrass (Stipa), Ross' sedge and long-stolon sedge are the 
major herbaceous understory species. A wide variety of forbs 
may be present in this community type. The most co:nmonly 
occurring ones are strawberry, heartleaf arnica, and western 
hawkweed (Hieracium albertinum). 

4.3.2.8 White Fir-Ponderosa Pine-Sugar Pine/Manzanita 
Community 

On the study area, this mixed conifer community occurs on 
upper north and northwest slopes on all three major peaks: 
Quartz Mountain, Quartz Butte, and Angel Peak. 

White fir is the dominant tree species in this community, 
with ponderosa pine and sugar pine ( Pi nus lambertiana) as 
subdominants. Incense cedar also is present but at lower 
densities than the three major species. Shrub composition is 
an indicator of stand disturbance history. More recently 
disturbed stands are dominated by manzanita, while more stable 
stands support shrub communities of Oregongrape, creeping 
snowberry, and prince's pine (Chimaphila umbellata) (Hopkins 
1979). Herbaceous species commonly include Wheeler's 
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4.3.2.11 Low Sagebrush/Bluegrass-Onespike Oatgrass and 
Low Sagebrush/Fescue-Sguirreltail Communities 

These two low sagebrush/bunchgrass communities are very 
similar in appearance and species composition, the primary 
difference being the dominance of either onespike oatgrass 
(Danthonia unispicata) or Idaho fescue. The field surveys 
required to separate these two communities was beyond the 
scope of this study, so they are mapped as one unit. However, 
both communities are described below. 

Both these communities occur on very rocky sites. They 
are both dominated by low sagebrush and bunchgrasses. Major 
grasses common to both are Sandberg's bluegrass and 
squirreltail. Disturbance such as burning or overgrazing 
causes an increase in f orbs such as biscui troot, pussytoes, 
sandwort (Arenaria congesta), and cheatgrass. 

'The low sagebrush/fescue-squirrel tail community occurs on 
more xeric (dry) sites. The dominant grass is Idaho fescue, 
with bluebunch wheatgrass and western needlegrass also present 
in addition to squirreltail and Sandberg's bluegrass. 

The low sagebrush/bluegrass-oatgrass community occupies 
more mesic (moist) sites than the fescue community. The 
dominant grasses are Sandberg's bluegrass, onespike oatgrass, 
and squirreltail. This community often occurs in more mesic 
microsites in the larger low sagebrush/fescue community 
(Hopkins 1979). This type of distribution is apparent in the 
large shrub-steppe area between Crone Hill and Quartz Meadow. 
The juniper/low sagebrush/fescue community is also part of the 
mosaic on this site. 

4.3.2.12 Big Sagebrush/Bunchgrass Community 

As with the low sagebrush communities described above, 
this shrub-steppe community also occurs as a transitional 
community between the valley bottom meadows and upland forests 
on the study area. There are a few small stands at the upper 
end of the Angel Creek drainage and the small tributary 
drainage between Crone Hill and Quartz Butte. Some stands are 
also present along edges of the eastern half of Quartz Meadow. 
This community occupies sites that are much less rocky than 
the low sagebrush communities. 

Basin big sagebrush is the dominant shrub, with 
occasional bi tterbrush and mountain mahogany as associates. 
Juniper may be scattered over a site. Bunchgrasses such as 
Idaho fescue, bluebunch wheatgrass, Sandberg's bluegrass, and 
squirrel tail dominate the understory. Other common species 
are Ross' sedge, yarrow, and spreading phlox (Phlox diffusa). 
Gray rabbitbrush, green rabbitbrush (Chrysothamnus 
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amounts of pullup muhley and wetland forbs may occur on the 
edges of these communities. A few willows (Salix) are present 
in Angel Creek meadow. 

Vegetation in this community is not as desirable to 
livestock, so damage from overgrazing is not as frequent a 
problem as it is in the moist meadow community. 

4.3.2.16 Disturbed Sites 

These disturbed areas are remnants of old mercury mining 
activities. The sites are primarily rocky cuts and tailings 
material which are being invaded by the species in the 
adjacent communities. More detailed history of mining on the 
study area is presented in Section 10.0 Archaeology and 
Cultural Resources (SRK 1988a). 

4.3.2.17 Other Plant Communities 

Several other types of plant cornrnuni ties occur in the 
study area, but in sites too small to map accurately. These 
are for the most part associated with wetter sites. A general 
term for these communities is "riparian," meaning on the banks 
of a stream or other water body. In the project study area, 
this includes streams, ponds, springs, and seeps. The wetland 
meadows described in Sections 4.3.2.14 and 4.3.2.15 are also 
considered riparian communities since they are associated with 
streams. 

Herbaceous riparian communities are found along stream 
channels in the study area. These communities develop in both 
the forested and non-forested areas. They support of 
diversity of sedges (Carex, Eleocharis), rushes (Juncus), and 
hydrophytic grasses as well as a wide variety of hydrophytic 
forbs such as primrose monkey (Mimu1us primuloides), buttercup 
(Ranunculus), American bistort (Polygonum bistortoides), 
speedwell (Veronica peregrina), and white bogorchid (Habenaria 
dilitata). Willow thickets may also occur in these 
communities. 

There are also small aspen groves and wet lodgepole pine 
stands on the study area. These are usually found associated 
with stream channels or springs. For example, small aspen 
groves are located at Quartz Mountain Spring, at the west end 
of Quartz Creek Meadow, and at the south end of the small 
meadow east of Crone Hill. Some of the wet lodgepole pine 
stands are located in the drainage bottom east of Crone hill, 
the southern end of Angel Creek drainage, and in the tributary 
drainage east of Angel Camp. 

QMGP-CHP04-FNL 4 - 13 F I N A L 





vegetation colonization of a disturbed area to the 
establishment of climax vegetation (Raven et al. 1976). In a 
given habitat type, successional patterns tend to repeat 
themselves following disturbance. For instance, in a recently 
logged area an initial weedy stage (dominated by invading 
annual herbs) gives way to a shrubby stage in which seedling 
trees are common. As the trees increase in size, the 
character of the shrub and herb components changes. Some 
species disappear and others become established. Each of 
these transitional communities is called a seral stage or 
seral community. ~hen the trees achieve such a size that the 
understory is shaded, the only tree species that can reproduce 
are those which are shade-tolerant. These are the climax tree 
species. Whenever a disturbance such as fire or logging 
occurs, the level of succession is set back to a previous 
seral stage, but in general the pattern will repeat. The end 
result of succession is the climax community. 

When a community is subject to repeated disturbance, the 
successional patterns are sometimes modified. Hall ( 197 O) 
states that species composition of a seral community that is 
grazed by cattle will differ from the same com~unity grazed by 
sheep, which will be different from one gr,1zed by elk, and 
still different if grazed by deer. Logging and grazing are 
the two major disturbance factors in the project study area. 
These are discussed in more detail in Sections 4. 6 and 4. 7. 
Alien plant species often invade disturbed areas ar,j 
frequently replace the native species which cannot compete 
successfully with the aliens, thus altering the natural 
successional patterns (Franklin and Dyrness 1973). In shrub
steppe and steppe communities, native perennials are replaced 
most frequently by cheatgrass or Kentucky bluegrass (Franklin 
and Dyrness 1973). Gray rabbitbrush, a native shrub, often 
replaces the more palatable (to wildlife) antelope 
bitterbrush. 

Successional patterns in ponderosa pine forests have been 
summarized by Franklin and Dyrness ( 197 3) . Where it is the 
climax tree species, ponderosa pine usually occurs in small 
patches of even aged stands. It is thought that this may be 
due to heavy seed establishment after fire. Fire has been 
very important in influencing community structure and species 
composition. Seral ponderosa pine stands are sometimes 
maintained where otherwise Douglas-fir (Pseudotsuga 
menziesii), white fir, or other less fire-resistant climax 
tree species would dominate. Fire has also been reported to 
have increased grass cover at the expense of shrub understory 
cover. On the other hand, grazing reportedly favors shrub 
understory cover. Logg ir.g does not appear to favor alien 
species in ponderosa pine fores ts. Studies have shown that 
within about 14 years after logging, the understory returns to 
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ponderosa pine-incense cedar/serviceberry with ponderosa 
pine/wooly wyethia communities occupying the open areas. 

On the study area, lodgepole pine seems to occur at the 
more moist end of the species' ecologic range, on cold, wet, 
poorly drained sites. It appears that it can survive on these 
extreme sites, but is outcompeted by ponderosa pine on more 
favorable sites. Lodgepole pine communities have very limited 
distribution on the project study area. The largest community 
is located south of Drews Creek on the flats adjacent to the 
stream. There are small pockets of lodgepole pine, often 
associated with ponderosa pine, scattered over the rest of the 
study area. Most of these sites are at least seasonally wet. 
For example, lodgepole pine is present in the forest stands 
along the edges of Quartz Creek Meadow and Angel Creek Meadow. 
They occur in association with aspen in the drainage bottom 
between Crone Hill and Quartz Butte, and in the Angel Creek 
drainage north of Quartz Creek Meadow. A narrow stringer of 
wet lodgepole pine follows the creek bottom wetlands created 
by a series of old beaver dams along the tributary of Angel 
Creek east of Angel Camp. 

Shrub-steppe communities are found in areas too dry to 
support forest vegetation. The term "shrub-steppe" is applied 
to a variety of sagebrush/grass communities in the arid west 
(Daubenmire 1968, Kuchler 1975). Scattered shrubs grow above 
an herbaceous layer in which grasses dominate and forbs are 
poorly represented. Basin big sagebrush communities occUVi' 
less rocky sites with deeper soils while low sagebrush 
communities occur on very rocky sites called scablands or scab 
flats (Franklin and Dyrness 1973, USFS 1987a). These 
communities occupy five percent of the study area. 

There has been a long history of grazing in these shrub
steppe communities. He-3.vy grazing use tends to modify the 
species composition of these communities, decreasing grasses 
such as Idaho fescue and bluebunch wheatgrass, while 
increasing Sandberg' s bluegrass, s:.:ay rabbi tbrush, and forbs 
(Franklin and Dyrness 1973, Hopkins 1979). They are currently 
grazed by cattle in the summer months. Grazing use and 
effects are discussed in more detail in Section 4. 7, Range 
Resources. 

The grass-sedge meadows of the study area are classified 
as wetland communities. These are discussed in Section 4. 4, 
Wetlands. 

4.3.3.3 Vegetation/Soil Interactions 

In many areas in southern Oregon, there are soil 
conditions which produce plant communities different from the 
common vegetation of the area. Serpentine, calcareous, or 
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4.4 WETLANDS 

4.4.1 Methods 

USFWS has been systematically mapping all the wetlands of 
the United States using the classification system described in 
Cowardin et al. (1979). The USFWS National Wetlands Inventory 
maps of the project study area (USFWS 1986) were obtained and 
a draft wetlands map was prepared. During vegetation map 
ground truthing and all other vegetation task field visits, 
observations of all wetland sites were recorded. These 
observations were compiled with those of the soils task 
leader, reclamation task leader, aquatic biology task leader, 
and surface water task leader, and augmented by aerial 
photointerpretation to refine and finalize the wetlands map. 

4.4.2 Results and Discussion 

A map of the wetlands of the project study area is given 
in Figure 4. 4-1. These wetlands are comprised largely of 
moist or wet meadows, which occupy slightly more than four 
percent of the study area. The remaining wetlands are along 
stream channels, seeps, springs, and small ponds. These 
communities are described in Section 4.3.2. 

Wetlands have many names and occur in a wide variety of 
settings. Common ones in Oregon are marshes, swamps, bogs, 
sloughs, wet meadows and bottomlands. Historically wetlands 
were considered waste areas which were valuable only after 
draining and developing the land for farming, housing, or 
industry. rtecent increased understanding of environmental 
interactions has revealed that wetlands are ex~remely 
important parts of the ecosystem. Some functions they provide 
include t, sh and/or wildlif1 habitat, fo.,d chain proc.c.ction, 
water purification, storm and floodwater storage, sediment 
trapping, groundwater discharge and recharge, and shoreline 
protection (~itsch and Gosselink 1986, Weinmann et al. 1984). 
Many wetlands (e.g. Malheur Wildlife Refuge) have been set 
aside as sanctuaries for fish and wildlife. Wetlands also 
have aesthetic and recreational value for people. 

In order to protect wetlands, federal, state, and in some 
areas local legislation has been enacted to preserve these 
values and functions. At the federal level, the U.S. Corps of 
Engineers (USCOE) has jurisdiction over filling of wetlands 
through the Clean Water Act. The Environmental Protection 
Agency (EPA) is responsible for reviewing all USCOE permitting 
decisions regarding wetlands. The USFS also is providing 
management guidelines to protect wetlands and other riparian 
areas (USFS 1987b) . At the state level, Oregon Division of 
State Lands (DSL) has jurisdiction over Oregon's removal-fill 
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permit program in wetlands. DSL coordinates its regulatory 
role with that of the USCOE regarding wetlands in the state. 

Although wetland communities occupy a very limited part 
of the project study area, they are exceptionally important 
sites. They play an important role in water quality and 
quantity. Since they are moist or wet areas in a generally 
dry environment, they support some of the most lush and 
diverse communities in the area. As a result they are 
excellent habitat for a wide variety of birds and animals, as 
well as the preferred grazing areas for livestock. 

Changes in structure and composition in the wetlands as a 
result of grazing is apparent in the study area. Species 
composition, particularly invasion of falsehellebore, indicate 
poor condition (Hopkins 1979, Kovalchik 1987) . Changes in 
community composition may be influenced by factors other than 
actually grazing of the vegetation. Trampling results in soil 
compaction. Erosion potential increases with soil disturbance 
and vegetation removal. Subsequent erosion of the stream 
channel may result in lowering of the water table, and 
dewatering of the meadow community, which would reduce the 
wetland plant community on the site. 

The new Proposed Land and Resource Plan (USFS 1987b) for 
the Fremont National Forest includes techniques for 
significantly improving conditions of wetland and other 
riparian areas in order to decrease erosion and protect water 
quality, stream flow, and fish and wildlife habitat. 
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The plant species which were searched for during field 
surveys are given in Table 4. 5-1. Seven of these taxa are 
listed as candidate species under review by the USFWS (USFS 
1986a). The remaining 11 are listed as sensitive species by 
the ONHDB (USFS 1986a, Soper 1984). 

Only one plant species from the list of sensitive species 
was located during field searches. This was mountain lady I s 
slipper (Cypripedium montanum). USFS asked that the sighting 
be reported directly to ONHDB (M. Morrison, pers. comm., 27 
Aug 1988). ONHDB was notified of the sighting; however, they 
are no longer tracking this species. There seems to be enough 
information regarding its distribution to remove it from their 
list of sensitive species (S. Vrilakis, pers. comm., 24 Sep 
1988). They requested that the sighting information be sent 
to ONHDB for their files as part of their "watch list." 
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4.6 FOREST RESOURCES 

4.6.1 Methods 

The USFS routinely examines national forest stands early 
in the process that leads to a timber sale. During the 1987 
field season, silviculture crews on the Bly Ranger District 
conducted stand exams in Compartments 1301 and 1317 (USFS 
1988), portions of which fall within the project area (Figure 
4.6-1). 

Information compiled from these stand exam data and other 
literature, combined with information gathered through 
discussions with USFS foresters (Larry Besemann, pers. comm., 
10 March 1988; John Nesbitt, pers. comm., 12 February 1988; 
and Diane Strohm, pers. comm., 10 December 1987, and 2 
February and 28 March 1988), were used to prepare this summary 
of forest resources on the project study area. 

4.6.2 Results and Discussion 

4.6.2.1 Historical Use 

In 1928, the Ewauna Box Company purchased the Booth-Kelly 
Quartz Mountain tract of timber from the Oregon Land and 
Livestock Company. They began building a railroad east to the 
tract from Bly in 1929. By the 1931 logging season, the 
company was shipping 20 to 24 railroad cars of logs per day 
from the tract to its mill in Klamath Falls. Production 
peaked in 1936, but the Ewauna logging camp closed at the end 
of that season. The company logged these lands for eight 
years (Tonsfeldt 1987). 

Logging by Ewauna Box Co. removed th~ largest, best 
quality ponderosa pine, leaving scattered, less favored 
species, mostly white fir and younger ponder _,_:;a pine. This 
practice, known as "high grading, 11 and tr. e effective control 
of forest fire led to the present species composition and 
uneven-aged stand structure. The present stands commonly 
include incense cedar and occasionally western juniper. Sugar 
pine occupies the higher elevations while lodgepole pine is 
confined to a few stands between Angel and Drews Creeks. 

By 1944, the federal government had acquired title to 
these lands as a part of the Fremont National Forest under the 
General Exchange Act (42 Stat. 465 as amended) from the 
Weyerhaeuser Company through its agent, the Bly Land Company 
(USFS 1986b). These lands were exchanged for national forest 
timber land elsewhere (Howard Querin, personal communication, 
12 February 1988). 
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4.6.2.2 Existing stand Conditions 

The 1987 stand exam (USFS 1988) on the project study area 
reflects the influence of the railroad logging of the 1930's. 
The number of trees range from 27 to 3094 trees per acre 
(Table 4.6-la), though in 70 percent of the stands the number 
remain below 1000 trees per acre. sawtimber size trees (~9.0 
inches dbh) range from 14 to 166 trees per acre, with 64 
percent of the stands supporting less than 100 sawtimber size 
trees per acre (Table 4.6-lb). Ten percent of the stands have 
no trees 25 inches dbh and larger (Table 4.6-lc); 42 percent 
of the stands have at least five of this size but no more than 
16 per acre. Nearly 50 percent of the stands have less than 
50 percent crown closure (Table 4.6-ld). 

The diameter on over 55 percent of the stands averages 
less than 7 inches dbh (Table 4.6-2a) though nearly 65 percent 
support a basal area greater than 125 square feet (Table 4.6-
2b). None exceed 245 square feet basal area. The basal area 
per tree averages less than 0.30 square feet per tree (Table 
4.6-2c). 

Sixty percent of the stands are less than 120 years old 
at dbh with 12 percent less than 80 years old (Table 4.6-3). 
The youngest stand averages 61 years; the oldest, 207 years. 
However the oldest trees range from 116 years to 397 years 
with 45 percent of the oldest trees averaging more than 240 
years. 

Stand volumes range from 1. 08 mcf (:::::2. 25 mbf) (thousand 
cubic feet and thousand board feet) to 5.63 mcf (:::::27.14 mbf) 
per acre (Table 4.6-4). Only 23 percent of the stands average 
more than 3.5 mcf (:::::12.8 mbf) per acre. 

Periodic annual increment (PAI) ranges from 18 cubic feet 
(:::::65 board feet) per acre per year to nearly 100 cubic feet 
(:::::360 board feet) with 55 percent of the stands growing z 
less than 60 cubic feet (less than ~220 board feet) per acre 
per year (Table 4.6-4d). 

Eighty five percent of the forest land within the project 
area falls within four plant communities (Figure 4.3-1): 
ponderosa pine/wooly wyethia, white fir-ponderosa 
pine/manzanita-Oregon grape, white fir-ponderosa pine/ 
snowberry/starwort, and white fir-ponderosa pine-incense 
cedar/serviceberry. Hopkins (1979) rates these mixed conifer 
stands as moderately to highly productive for ponderosa pine 
with the site index ranging from 78 to 80. The stand exam 
site indices for ponderosa pine range from 81 to 111 with 65 
percent of the samples exceeding site index 90 (USFS 1988). 
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TABLE 4.6-2 

SUMMARY OF 1987 STAND EXAM DATA ON TREE DIAMETER 

a. Average stand diameter (inches dbh) 

Average dbh <5.0 5.0- 7.0- 9.0- 11.0- 13.0- 15.0- >16.9 
6.9 8.9 10.9 12.9 14.9 16.9 

Stands (n) 15 18 15 6 3 0 0 1 
Stands (%) 25.9 31. 0 25.9 10.0 5.2 0.0 0.0 1. 7 

Maximum stand dbh 18.1 
Minimum Stand dbh 3.1 

b. Average stand basal area (BA) (square feet) 

Average BA <50.0 50.0- 75.0- 100- 125- 150- 175- >199.9 
74.9 99.9 124.9 149.9 174.9 199.9 . 

Stands (n) 1 4 5 12 15 9 6 6 
Stands (%) 1. 7 6.9 8.6 20.7 25.9 15.5 10.3 10.3 

Maximum stand BA 243.2 
Minimum stand BA 48.0 

c. Average stand basal area per tree (BA/T) (square feet) 

Ave. BA/T <.10 .10- .30- .50- .70- .90- 1.10- >1. 29 
.29 .49 .69 .89 1.09 1. 29 

stands ( n) 8 29 11 6 2 0 1 1 
Stands ( % ) 13.8 50.0 19.0 10.3 3. 4 0.0 1. 7 1. 7 

Maximum stand BA/T 1.778 Sq. Ft. 
Minimum stand BA/T 0.054 Sq. Ft. 

SOURCE: USFS 1988. 
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TABLE 4.6-4 

SUMMARY OF STAND VOLUME AND GROWTH FROM THE 1987 STAND EXAM 

a. Average stand live volume (thousands of board feet, mbf) 

Volume, mbf <5.0 5.0- 10.0- 15.0- 20.0- >24.9 
9.9 14.9 19.9 24.9 

Stands (n) 2 25 19 4 3 1 

Stands ( % ) 8.8 43.9 33.3 7.0 5.3 1. 8 

Maximum stand volume, mbf 27.14 
Minimum stand volume, mbf 2.25 

b. Average stand live volume (thousands of cubic feet, mcf) 

Volume, mcf <1.5 1.5- 2.5- 3.5- 4.5- >5.4 
2.4 3.4 4.4 5.4 

Stands (n) 2 19 23 9 3 1 
Stands (%) 3.5 33.3 40.4 15.3 5.3 1.8 

Maximum stand volume, mcf 5.63 
Minimum stand volume, mcf 1.08 

c. Average stand volume, standing dead, (mcf) 

Volume, mcf <0.1 0.1- 0.3- 0.5- <0.69 
0.29 0.49 0.69 

Stands (n) 31 22 3 0 1 
Stands ( % ) 54.4 33.6 5.3 0.0 1. 8 

Maximum stand volume, mcf 0.83 
Minimum stand volume, mcf 0.00 ( 2 6) 

d. Average stand PAI (cubic feet per acre per year) 

Avg. PAI <20 20- 30- 40- 50- 60- 70- >79.9 
29.9 39.9 49.9 59.9 69.9 79.9 

Stands ( n) 1 4 6 9 12 11 6 9 
Stands (%) 1. 7 6.9 10.3 15.5 20.7 19.0 10.3 15.5 

Maximum stand PAI 98.8 
Minimum stand PAI 18.1 

SOURCE: USFS 1988. 
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TABLE 4.6-5 

SUMMARY OF DAMAGE TO LIVE TREES 

a. Damage by insects 

Percent of stand affected <20 20-39 40-59 60-79 >79 

Stands (n) 22 8 15 8 4 
Stands (%) 38.9 14.0 26.3 14.0 7.0 

Maximum percent of stand affected 96.4 
Minimum percent of stand affected o.o (5) 

b. Damage by diseases 

Percent of stand affected <10 10-19 20-29 30-39 >39 

Stands (n) 40 12 3 1 1 
Stands (%) 70.2 21.1 5.3 1.8 1.8 

Maximum percent of stand affected 40.0 
Minimum percent of stand affected 0.0 (18) 

c. Damage by physical factors (*) 

Percent of stand affected , 2 ') 20-39 40-59 60-79 >79 

Stands (n) 1 9 25 18 4 
Stands ( % ) 1. 8 15.8 43.9 31.6 7.0 

Maximum percent of stand affected lJO.O 
Minimum percent of stand affected 8.9 

* Broken or missing top, dead top, forks, crooks, and sweep, wind, snow, 
ice, and lightning damage, logging and fire damage, etc. 

SOURCE: USFS 1988, USFS 1985, USFS n.d. 
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4.7 RANGE RESOURCES 

4.7.1 Methods 

Information on the range resources of the project study 
area were obtained from USFS literature (USFS 1980), and from 
discussions with Forest Service personnel. In addition to 
providing information for development of a baseline 
description, it will also provide input for reclamation 
planning, and for impact assessment. 

4.7.2 Results and Discussion 

There is one grazing allotment, the Pothole Allotment, in 
the Quartz Mountain Project study area. The study area and 
its relationship to this allotment is shown in Figure 4.7-1. 
The study area comprises approximately 7,400 acres (15 
percent) of the Pothole Allotment. 

The Pothole Allotment covers a total of 48,700 acres. 
Approximately 17,000 acres (38 percent) of the total allstment 
is classed as unusable for grazing, leaving 31,700 acres of 
usable grazing land (Curtis, pers. comm., 24 Feb 1988). The 
following discussion is based on data and information 
regarding the entire allotment. 

4.7.2.1 Historic Use 

The present Pothole Allotment is comprised of three old 
allotments, the Deer Creek, Pothole, and Drews Creek 
Allotments, plus 15,000 acres of private land waived to the 
Forest Service for grazing use (T- 'PS 1980). Grazing records 
indicate that some of these are were grazed as early as 
1908. Early use was dominated by :::;heep although there was 
some cattle stocking as well. Conversion to cattle throughout 
the allotment occurred in 1962 (USFS 1980). The histo-:::-y of 
grazing animals on the Pothole Allotment is shown in Tables 
4.7-1 and 4.7-2. 

The Leehmann family has been the only permittee on this 
allotment since the first permit was issued to Walter Leehmann 
Sr. in 1927. Walter Leehmann Jr. purchased his father's land 
and became the permittee in 1962. Leehmann and Sons, Inc., is 
currently the Pothole Allotment permittee (M. Morrison, pers. 
comm., 19 Oct 1987). 

4.7.2.2 Recent Use 

In the 1980 environmental assessment of the Pothole 
Allotment (USFS 1980), forage production and current 
utilization by suitable range type was given as follows: 
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TABLE 4.7-1 

HISTORY OF CATTLE GRAZING ON 
THE PRESENT POTHOLE ALLOTMENT 

FREMONT NATIONAL FOREST 

Year Season Total AM's/season 

1985-87 7/1 - 9/30 2160 

1981-84 7/1 - 9/30 No record of actual use. 
Pennitted use= 2160 

1980 7/1 - 9/30 2071 

1978 7/1 - 9/30 2160 

1977 7/1 - 9/30 2180 

1976 7/1 - 9/30 1859 

1975 7/1 - 9/30 2076 

1974 7/1 - 9/30 2170 

1973 7/1 - 9/30 2186 

1972 7/1 - 9/30 2056 

1971 7/1 - 9/30 2375 

1970 7/1 - 9/30 2399 

1969 7 /1 - 9/30 1912 

1968 7/1 - 9/30 2040 

1967 7/1 - 9/30 1546 

1964-66 7/1 - 9/30 No record of actual use. 
Pennitted use= 1098. 

1963 7/1 - 9/30 1098 

1962 6/21 - 9/30 865 

AM= Animal Months 

SOURCES: Curtis, pers. comm. (6 Nov. 1987); USFS (1980). 

QMGP-CHP04-FNL 4 - 37 F I N A L 





Range Type 

meadow 
juniper/sagebrush 
juniper/bunchgrass 
mixed conifer/grass 

Acres/AUM 

2 
11 

5 
14 

Percent Utilization 

55 
10 
15 
20 

Vegetation condition was classed as fair to good overall 
with no apparent increasing or decreasing trend. However, the 
assessment also noted that many stream bottoms and meadow 
areas showed evidence of heavy use or over use, with 
concomitant degradation of these areas. These riparian areas 
have high forage productivity, good water availability, 
thermal cover and shade. These characteristics cause grazing 
animals to concentrate in these areas. The high forage 
productivity in these sites has the potential for generating 
10 to 15 times as much forage as forested areas of the same 
size (USFS 1987a) . However, heavy grazing pressure over a 
period of years may degrade a riparian community, causing 
reductions in forage, water quality, stream flow, and fish and 
wildlife habitat. 

There has been little change in vegetation condition and 
grazing use since the 1980 environmental assessment. There 
have been efforts in recent years, however, to modify range 
management on the Forest to improve range conditions (Curtis, 
pers. comm., 6 Nov 1987). 

The 1987 USFS term permit for the allotment allows 411 
cattle (cow-calf operation) per month plus a private land 
permit for 309 cattle per month for a total of 720 cattle per 
month. The three-month grazing season, from 1 July to 30 
September, results in grazing use of 2160 animal months (AM) 
(M. Morrison, pers. corn~., 19 Oct 1987). 

4.7.2.3 Weeds 

There are seven plant species that occur in the Fremont 
National Forest which have been designated as noxious weeds 
(USFS 1987a): 

Canada thistle 
Water hemlock 
Mediterranean sage 
Medusahead wild rye 
Dalmatian toad flax 
Musk thistle 
Scotch thistle 

Cirsiurn arvense 
Cicuta douglasii 
Salvia aethiopsis 
Elymus caput-medusae 
Linaria dalmatica 
Carduus nutans 
Onopordum acanthium 

Occasional weedy species occur in scattered sites on the 
project study area, but none of these species occur in large 
numbers. 
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CROOK - A physical defect where a log or a tree trunk 
contains a sharp bend away from a straight cylinder sufficient 
to reduce log or tree volume. 

DBH: DIAMETER AT BREAST HEIGHT - the diameter of a tree 
measured at 4 ft 6 in from the ground. 

DENSITY - the number of individuals per unit area. 

EDAPHIC - Pertaining to the soil. 

ENDANGERED - a species in danger of extinction throughout 
all or a significant portion of its range. 

FORAGE all browse and nonwoody plants that are 
available to livestock or wildlife. 

FORB - herbs other than graminoids. 

FORK - A physical defect where the top of the tree died 
and two or more lateral branches below the point of death take 
on the character of a main stem. These new trunks may be 
similar or dissimilar in size and vigor. This defect reduces 
log or tree volume scale. 

FUNGUS - organisms such as mushrooms, molds, and mildews 
that lack chlorophyll and reproduce by spores. 

GRAMINOID - grasses and grass-like plants such as sedges 
and rushes. 

GRAZING CAPACITY - the maximum stocking rate possible 
without causing loss of vegetation, soil damage, or damage to 
related resources. 

GROUND COVER - Organic and inorganic materials which 
protect the soil surface. They include live vegetation, both 
woody and herbaceous, litter and/or debris, duff, and rock or 
rock fragments. The live vegetation constitutes those plants 
whose aerial parts lie close to or creep along the ground. 

GROUND TRUTH - verification of aerial photointerpretation 
by observers on the ground. 

HABITAT TYPE a repeatedly occurring or 
occurring plant community characterized by a 
combination of dominant plant species. 

potentially 
particular 

HABITAT - the natural environment of a plant or animal. 

HERB - a vascular plant that does not develop woody 
tissue. 
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PLANT COMMUNITY - an assemblage of plants characterized 
or dominated by certain species. 

POLES - Trees 5.0 to 8.9 inches dbh. 

REGENERATION - reproduction; for example, seedling trees 
on the forest floor. 

RIPARIAN - of, pertaining to, or situated on the banks of 
a river; by common usage extended to include any stream, 
regardless of size. 

SALINE - Salty. 

SEEDLINGS AND SAPLINGS - Trees less than 5.0 inches dbh. 

SERAL - descriptive of a plant community which is in a 
developmental, transitory stage in ecologic succession. 

SERPENTINE - Soils derived from parent material having 
high levels of iron and magnesium. 

SHELTERWOOD HARVEST - The removal of the old stand in a 
series of treatments extending over a relatively short portion 
of the rotation. The partial shelter of mature trees protects 
the newly established even-aged reproduction. 

SHRUB-STEPPE 
vegetation. 

arid or semiarid shrub-and-grassland 

SILVICULTURAL TREATMENT - One of a planned sequence of 
treatments for controlling the species compositic·1 and 
structure of the stand from its establishment through final 
harvest. Treatments include planting seedlings, pre
commercial and commercial thinning, and intermediate and final 
harvests. 

SITZ INDEX - An indicator of site quality based on tree 
growth patterns and environmental factors and refers to the 
height of dominant and codominant trees in even-aged stands at 
some index age (e.g. , 50 years for ponderosa pine on the 
Fremont National Forest). 

SMALL OR YOUNG SAWTIMBER - Trees 9.0 to 14.9 inches dbh. 

SPECIES - a group of similar individuals having a common 
origin and a continuous breeding system. 

SPECIES DIVERSITY the number of different species 
occurring in some location or under some condition. 
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RECREATION OPPORTUNITY SPECTRUM CLASSES 

Semi Primitive Non Motorized 

High probability of experiencing solitude, closeness 
to nature, tranquility, self reliance, challenge, 
and risk. 

Natural appearing environment. 

Low interaction between users. 

Some evidence of other users. 

Minimum of subtle, on-site controls. 

Access and travel is nonmotorized on trails, some 
primitive roads or cross country. 

Vegetative alterations: sanitation salvage to very 
small units in size and number, widely dispersed and 
not obvious. 

Semi Primitive Motorized 

Moderate opportunity for solitude, tranquility, and 
closeness to nature. High degree of self-reliance, 
challenge, and risk in using motorized equipment. 

Predominantly natural appearing environment. 

Low concentration of users but often evidence of 
other users on trails. 

Minimum site controls and restrictions present but 
subtle. 

Vegetative alterations very small in size and number 
widely dispersed and not obvious. 

Roaded Natural 

Opportunity to affiliate with other users in 
developed sites but with some chance for privacy. 
Self-reliance on outdoor skills of only moderate 
importance. Little challenge and risk. 

Mostly natural-appearing environment as viewed from 
sensitive roads and trails. 

Interaction between users at camp sites is of 
moderate importance. 



WEED (WEEDY) 
disturbed habitats 
cultivated plants. 

an unwanted plant, often adapted to 
or in competition with crops or other 

WETLAND - an area dominated by hydrophytic vegetation and 
hydric soils, and having saturated soils for at least part of 
the growing season. 

WITCHES' BROOM a dense proliferation of branches in 
response to fungal infection or parasites. 

XERIC 
conditions 
conditions. 

refers to 
rather than 

QMGP-CHP04-FNL 

a habitat characterized by dry 
mesic (moderate) or hydric (wet) 
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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 ?arks Planning 
Process," which analyzed past and present parks planning in 
Denver and proposed a model requiring that opportunities for 
public input to parks planning decisions be keyed to certain 
threshholds of project cost, size, environmental impact, and 
potential for controversy. 
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4.11 LIST OF PRINCIPAL PREPARERS 

4.11.1 M. Loverna Wilson 

Ms. Wilson's expertise includes a broad background in 
vegetation sampling techniques and data interpretation. She 
is also a plant taxonomist and is familiar with the plant 
communities of much of the northwestern United States. Her 
particular area of expertise is quantitative vegetation 
analysis. She obtained her M. S. in Botany at Oregon State 
University, specializing in Plant Ecology. 

Ms. Wilson's experience includes vegetation studies in 
Oregon, Washington, California, Idaho, Montana, Colorado, and 
Wyoming. She has managed qualitative and quantitative studies 
involving plant community analysis, habitat typing, vegetation 
mapping, productivity studies, and wetlands and riparian 
boundary determinations. Her experience includes vegetation 
baseline studies, monitoring programs, impact assessments, 
wetlands assessments, and mitigation design for hydroelectric 
projects; pipelines; industrial, commercial and residential 
developments; and surface and underground mines. She has also 
conducted searches for threatened and endangered plant species 
in Oregon, Washington, and Idaho. 

Ms. Wilson was Vegetation Task Leader on this project. 
She was responsible for vegetation mapping, community 
descriptions, wetlands mapping, and sensitive species surveys. 
She prepared the baseline report sections on plant 
communities, wetlands, grazing resources, and threatened, 
endangered and sensitive species. 

4.11.2 Richard H. Wheeler 

Mr. Wheeler is a forest hydrologist with expertise in 
wildland water quality and in analyzing the effects of forest 
practices on forest water resources, wetlands, and riparian 
areas. 

Wheeler received his BS in 1953 in forest management from 
the University of Maine in Orono. In 1969, he earned his 
Masters in forest hydrology and watershed management from 
Colorado State University. His research subject was the 
preliminary evaluation of the Anaconda (Montana) Industrial 
Watershed for the USDA-Forest Service, Deerlodge National 
Forest, and the Anaconda Company. 

Wheeler's experience includes a career with the USDA
Forest Service which began in South Carolina and concluded in 
Oregon. He served primarily as a consultant in forest 
hydrology, forest water quality, and watershed management to 
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APPENDIX 4.A 

Quartz Mountain Gold Project study area 
community names and corresponding USFS ecoclass 

codes (Hopkins 1979). 





APPENDIX 4.B 

Common and scientific names of 
vascular plants observed within the 

Quartz Mountain Gold Project 
study area. 
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Table 12-1-6. Fishing license sales, Klamath and Lake counties. 

1981 
License % of 
Sales Oregon Est. Est. Est. Est. Est. Est. 

per 1000 Licenses Licenses Licenses Licenses Licenses Licenses licenses 
Population in 1981 1981 1982 1983 1984 1985 1986 

OREGON 211.81 100.0% 893,896 877,668 821,741 816,047 857,059 915,418 
Combination licenses 61.89 100.0% 188,725 189,315 183,042 185,278 183,6G2 189,035 
All anglers 149.93 100.0% 705,171 688,353 633,699 630,769 673,397 726,383 
Resident angler 110.81 100.0% 324,078 288,822 283,352 285,518 293,762 303,303 

Nonresident angler 0.42 100. 0% 10,571 10,258 11,108 11,525 12,789 13,700 

10-day angler 0.21 100.0% 34,531 13,186 14,068 13,722 13,G68 14,011 

KLN1A TH COUNTY 324.14 3aft% 30,392 29,841 27,939 27,746 29, l•lO 31,124 
Combination licenses 129.21 NA NA NA NA NA NA NA 
All anglers 194.93 Iii\ NA NA NA NA NA NA 

Resident angler 114.17 2.9% 9,398 8,376 8,217 8,280 8,519 8,796 

Nonresident angler 0.85 4.6% 486 472 511 530 588 630 

lO-d,1y a11g ler 0.59 6.4% 2,210 844 900 878 875 897 

LAKE COUIITY 322.34 0 ,,~ . '. 3,576 3,511 3,287 3,264 3,423 3,662 

Ccmbinat ion l iccnses 178.84 0. 37; 1,510 1,515 1,504 1,482 1, 4G9 1. 512 

Al 1 anglers 143.50 NA NA !IA NA NA NA NA 

Resident angler 109.40 0. 31, 972 366 850 857 &ll 910 

Nonrcsi~ent angler 2.52 1. 7,, 180 174 189 196 217 233 

10-d,~, angler 0.40 0.5% 173 GG 70 69 68 70 

Source: !CJ81 through 1986 Oregon fishinJ and combination hunting/fishing license sales and 1981 licenses per 1000 population 

1,cr·cent of state sales for cJch cou;ity provided by Oregon Department of Fish and Wildlife. 

Notes: Totuls for Oregon and countirs ,ire the sum of combinution hunting/fishing licenses and all angler licenses. 
SpcciJl tJgs are not included in angler totals. All state figures are as reported; county figures were estimated by 
nultiplying the county shore of cacti license type in 1981 by the actual state figures for that license type in other years. 
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Idaho fescue Festuca idahoensis 
Kentucky bluegrass Poa pratensis 
Long-stolon sedge Carex pensylvanica 
Mountain brome Bromus marginatus 
Nebraska sedge Carex nebraskensis 
Needlegrass Stipa 
Northern meadow barley Hordeum brachyantherum 
Onespike oatgrass Danthonia unispicata 
Orchardgrass Dactyl is glomerata 
Prairie junegrass Koeleria cristata 
Pullup rnuhly Muhlenbergia fi liformis 
Ross' sedge Carex rossii 
Rush Juncus 
Sandberg's bluegrass Poa sandbergii 
Sedge Carex 
Srnallwing sedge Carex microptera 
Spikerush Eleocharis 
Thurber's needlegrass Stipa thurberiana 
Timothy Phleum pratense 
Tufted hairgrass Deschampsia caespitosa 
Water sedge Carex aquatilis 
Western needlegrass Stipa occidental is 
Wheeler's bluegrass Poa nervosa 

FORBS 

American bistort Polygonum bistortoides 
American vetch Vicia americana 
Arrowleaf balsamroot Balsamorhiza sagittata 
Ballhead sandwort Arenaria congesta 
Bluebells Mertensia 
Broad leaf strawberry Fragaria virginiana platypetala 
Brodiaea Brodiaea 
Buckwheat Eriogonum 
Bull thistle Cirsium vulgare 
Buttercup Ranunculus 
Calif. falsehellebore Veratrum californicum 
Clover Trifolium 
Columbia monkshood Aconitum colurnbiam.nn 
Comnon dandelion Taraxacum off icinale 
Coral root Corallorhiza 
Cow parsnip Heracleum lanatum 
Dalmatian toadflax Linaria dalmatica 
Davidson penstemon Penstemon davidsonii 
Dea th caITBS Zigadenus 
Dogbane Apocymm1 
Dwarf mistletoe Arceuthobium arre r i ca num 
Dwarf mistletoe Arceuthobiurn campylopodum f. abietinurn 
Qwarf mistletoe Arceuthobiurn campylopodurn f. campylopodurn 
Elk thistle Cirsiuin foliosurn 
Evening primrose Oenothera 
Fernleaf biscuitroot Lomatiurn dissecturn 
Flannel mullein Verbascum thapsus 
Gland cinquefoil Potentilla glandulosa 

Goldenrod Sol idago 





APPENDIX 4.C 

Scientific and common names of 
vascular plants observed within the 

Quartz Mountain Gold Project 
study area. 



Table 123-4. Hunting license sales, Klamath and Lake counties. 

1981 
License % of 
Sales Oregon Est. Est. Est. Est. Est. 

Per 1000 Licenses Licenses Licenses Licenses Licenses Licenses Licenses 
Population in 1981 1981 1982 1983 1984 1985 1986 

OREGON: All hunters* 136.79 100.0% 1,390,974 1,403,531 1,345,990 1,311,268 1,296,021 1,201,971 

Cooibination* 61.89 100.0% 188,725 191,315 188,042 185,278 183,662 189,035 

Hunter licenses 74.89 100.0% 1,202,249 1,212,216 1,157,948 1,125,990 1,112,359 1,012,936 

Nonresident hunter 0.05 100.0% 18,330 18,331 18,838 17,778 18,801 21,157 

KLAMATH COUNTY: All hunters* 271.48 4.5% 62,594 63,159 60,570 59,007 58,321 54,039 

Canbination* 129.21 4.4% 8,304 8,418 8,274 8,152 8,081 8,318 

Hunter licenses** 142.26 NA NA IIA NA NA NA NA 

Nonresident hunter 0.41 17. oi, 3,116 3,116 3,202 3,022 3,196 3,597 

LAKE COUNTY: All hunters* 382.90 0.8% 11,128 11,228 10,768 10,490 10,368 9,616 

Cooibinat ion• 178.84 0.8% 1,510 1,531 1,504 1,482 1,%9 1,512 

Hunter licenses 15.40 0.8% 9,618 9,698 9,264 9,008 8,899 8,103 

Nonresident hunter 1.59 8.5% 1,558 1,558 1,601 1,511 1,598 1,798 

Source: 1981 thrcugh 1986 Oregon fishing and combination hunting/fishing license sales and 1981 license per 1000 population and 
percen~ of state sales for each county provided by Oregon Department of Fish and Wildlife. 

tlotes: •Ccmbination hunting/fishing licenses arc not allocated to the appropriate share of hunters and fishennen in this 
table, since the percentage of combination licenses for each county is based on the unallocated total. Percentages 
Percentages arc for resident combin.:it ior:, not including bow. 

••J9tll percentages not .available in sJmc fonn.1t. 
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Carex 
Carex 
Carex 
Carex 
Dactylis 
Danthonia 
Deschampsia 
Eleocharis 
Elymus 
Festuca 
Hordeum 
Juncus 
Juncus 
Koeleria 
Muhlenbergia 
Phleum 
Poa 
Poa 
Poa 
Sitanion 
Stipa 
Stipa 
Stipa 

FORBS 

Achillea 
Aconitum 
Allium 
Allium 
Anaphalis 
Antennar~a 
Antennana 
Antennaria 
Apocynum 
Arabis 
Arceuthobium 
Arceutho'::lium 
Arceuthobium 
Arenaria 
Amica 
Balsamorhiza 
Brodiaea 
Calochortus 
Castilleja 
Cirsium 
Cirsiwn 
Corallorhiza 
Cynoglossurn 
Cypripediurn 
Delphinium 
Dodecatheon 
Epilobium 
Equisetum 
Eriogonum 

nebraskensis 
pensylvanica 
rossii 
rostrata 
glornerata 
unispicata 
caespitosa 

cinereus 
idahoensis 
brachyantherum 

balticus 
cristata 
filiforrnis 
pratense 
nervosa 
pratensis 
sandbergii 
hystrix 

occidental is 
thurberiana 

rnillefoliurn 
columbianum 

acuminatum 
margaritacea 

geyeri 
microphylla 

holboellii 
arrericanurn 
carnpylopodum 
campylopodurn 
congesta 
cordifolia 
sagittata 

niacrocarpus 

foliosum 
vulgare 

montanum 

lanulosa 

f. abietinum 
f. campylopodum 

Nebraska sedge 
Long-stolon sedge 
Ross's sedge 
Beaked sedge 
Orchardgrass 
Onespike oatgrass 
Tufted hairgrass 
Spikerush 
Giant wildrye 
Idaho fescue 
Northern meadow barley 
Rush 
Baltic rush 
Prairie junegrass 
Pullup muhly 
Timothy 
Wheeler's bluegrass 
Kentucky bluegrass 
Sandberg's bluegrass 
Bottlebrush squirreltail 
Needlegrass 
Western needlegrass 
Thurber's needlegrass 

Western yarrow 
Columbia monkshood 
Onion 
Tapertip onion 
Pearly everlasting 
Pussytoes 
Pinewoods pussytoes 
Rosy pussytoes 
Dogbane 
Holboell rockcress 
Dwarf mistletoe 
Dwarf mistletoe 
Dwarf mistletoe 
Ballhead sandwort 
Heartleaf arnica 
Arrowleaf balsamroot 
Brodiaea 
Sagebrush mariposa 
Paintbrush 
Elk thistle 
Bull thistle 
Coral root 
Hound's tongue 
Mountai~ lady's slipper 
Larkspur 
Shooting star 
Willow-herb 
Horsetail 
Buckwheat 
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FOREWORD 

This report was prepared by Lynn Sharp, Environmental 
Consultant and Steffen Robertson and Kirsten (COLORADO) Inc. 
( 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 

P. L. Sharp Wildlife Task Leader SRK 
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SUMMARY 

The wildlife of the Quartz Mountain Gold Study area are 
typical of managed forest in eastern Oregon. Wildlife species 
composition and distribution vary with habitat, which is a 
function of vegetative community, elevation, proximity to 
water, etc. The dominant habitat types are ponderosa pine, 
mixed conifer and white fir forest habitats. Wetland meadow 
and riparian vegetation habitats are found in valley bottoms 
and along streams. Shrub-steppe vegetation communities 
support big sage and low sage habitats, and are found between 
the forest and wetland habitats. 

Fifty-six species of birds were observed in the study 
area, including the following: one game bird species, one 
waterfowl species, four water-associated bird species, four 
birds of prey species, and forty-six species of other non-game 
birds, including primary excavators, broad-leafed tree users, 
and other common bird species. 

Twenty-seven mammal species or groups were observed in 
the study area. Big game animals observed were primarily mule 
deer, although black bear, mountain lion, and elk were 
observed or reported. Small game species such as western gray 
squirrel and snowshoe hare and other furbearers were observed 
but hunting and trapping activities for these mammals is very 
low. A variety of other mammals were observed as well. 

Four reptiles were observed in the study area, and are 
common throughout the Fremont National Forest. Only two 
amphibian species were observed, as habitat for amphibian 
species is limited due to the degradation of wetland areas and 
ponds by overgrazing. 

Field observations noterl. the presence of seven Fremont 
National Forest management indL.::ator species or groups. Of 
these, two species, the mule deer and northern flicker are 
common residents; other indicator species are uncommon or rare 
residents, and include downy, black-headed, white-headed, and 
pileated woodpeckers, yellow-bellied and Williamson's 
sapsuckers, northern goshawk, and the marten. The greater 
sandhill crane is a USFS unique species and a USFW sensitive 
species and is an uncommon resident. The broad-leaved tree 
using bird group is classified as USFS unique group, and they 
are common summer residents in the area. 

viii 





5.0 WILDLIFE 

5.1 INTRODUCTION 

This section of the baseline report describes studies of 
the existing wildlife and wildlife habitat of the Quartz 
Mountain Gold Project study area shown in Figure 1.1-1. 

5.1.l Objectives 

The objectives of the wildlife studies were to gather 
data sufficient to characterize existing wildlife use of the 
study area. The wildlife studies were designed to provide a 
baseline against which potential impacts of the project could 
be assessed, and to assist in development of possible 
mitigation measures. The surveys were designed to provide 
information on existing wildlife species composition, seasonal 
occurrence, and distribution in relation to habitat in the 
study area. The studies were also designed to determine 
whether any species classified as threatened or endangered by 
the U.S. Fish and Wildlife Service (USFWS), or any other 
special-status species, such as key and management indicator 
species identified by the U.S. Department of Agriculture 
Forest Service (USFS), were present in the study area. 

5.1.2 Study Area 

The Quartz Mountain Gold Project study area is 
transitional between great basin and mountain geography and 
includes a diversity of forests, shrublands, grasslands, 
streams, springs, cliffs, and rock outcrops in mountainous, 
relatively dry, higher-elevation terrain in the Fremont 
National Forest. Edges between different forest and non
forest areas are common and enhance wildlife habitat 
diversity. The study area supports a moderately di verse 
wildlife community typical of rranaged forests in eastern 
Oregon. The study area is within the Basin and Range 
Physiographic Province described by Franklin and Dyrness 
(1973). The area has been and is being altered by activities 
such as logging, grazing, road-building, and mining 
exploration. 
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5.2.2 Forests 

coniferous forest communities in the study area vary in 
age and density; snag abundance, size and age; and species 
composition. Major habitat types or components distinguished 
by the Fremont National Forest and represented in the study 
area include Mature Mixed Conifer, which is often used by 113 
wildlife (mammal, bird, amphibian, and reptile) species; and 
Mature Ponderosa Pine and Mature Lodgepole Pine types, each of 
which is often used by 108 wildlife species (USFS 1987a). The 
Mature Mixed Conifer type is the most common in the study 
area. 

There are open, forest areas dominated by ponderosa pine 
at lower elevations. These open forests intergrade into 
shrubland and grassland areas at lower elevations and along 
meadows. Shrub and herbaceous vegetation density is highest 
in these open forests, but much of the shrub cover is 
sagebrush which is not particularly valuable to most wildlife 
species. Scattered large ponderosa pines and incense cedars 
with broken, dead, or split tops, left when the area was 
logged in the 1930s, can be found in these more open stands. 
These large trees enhance the quality of habitat in the area 
for snag-using wildlife species. The open forests intergrade 
into more closed forest at higher elevations. Firs and other 
pine species are also present in higher elevation areas. 
Understory cover by herbaceous and shrubby plants is sparse 
and provides little food for most wildlife species. On and 
around the tops of Quartz Mountain, Quartz Butte, and Angel 
Peak, large snags are much more common than in the lower 
elevation, open forests. These snags represent the Dead Trees 
(standing and/or down) major habitat type or component 
recognized by the Fremont National Forest, and are often used 
by 131 wildlife species (USFS 1987a). 

A few small patches of the Mixed Conifer/Aspen forest 
habitat type, which is often t:.sed by 139 wildlife species 
(USFS 1987a), are found in the st~dy area. Grazing practices 
appear to have greatly 1 imi ted the distribution of aspen in 
the study area. Those areas of aspen that do exist were 
examined during 19-21 October 1987, just after cattle were 
removed from the study area. Younger trees were extensively 
trampled and damaged, and the herbaceous vegetation was grazed 
to a height of one or two inches, or even less in areas 
adjacent to water sources. 

A few sites on the study area support Mature Wet/Moist 
Lodgepole Pine habitat, which is often used by 125 wildlife 
species (USFS 1987a). The largest of these is along a 
tributary of Angel Creek, just east of the Angel Camp area. 
This small valley formerly supported beaver, and a series of 
flat terraces with lodgepole pine and a wet meadow understory 
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With the exception of Drews Creek, which shows only 
moderate degradation due to grazing, these wetland areas are 
all severely degraded by overgrazing and support few shrubs 
and trees which would enhance wildlife habitat diversity. In 
all of these areas, excessive grazing by cattle has eliminated 
the lush, dense stands of grasses, sedges, rushes, willows, 
red-oisier dogwood, aspen, and other plants which would 
otherwise exist in the area. Such lush stands of riparian and 
wetland vegetation greatly increase food and cover available 
to wildlife. Good-quality Wet Meadows/Moist Meadows habitat 
is often used by 113 wildlife species, Perennial 
Stream/Riparian often used by 156 species, Intermittent 
Stream/Riparian often used by 217 species, and 
Seeps/Springs/Riparian often used by 132 species (USFS 1987a). 
Far fewer species actually use the degraded wetland habitats 
in the study area. 

5.2.5 Streams and Ponds 

Streams in the study area are all within the Quartz Creek 
drainage. Quartz Creek is a permanent stream below the 
confluence with Drews Creek, which is also permanent. The 
lower part of Angel Creek is also permanent. The remainder of 
the drainages in the study area are intermittent. They were 
dry during the summer and fall of 1987. Drews Creek is the 
least degraded by livestock use. It is a clear, cold stream 
with a pool-riffle regime, which provides habitat suitable for 
mountain stream-dwellers such as trout and the American 
dipper. 

Several natural springs and man-made ponds exist within 
the study area. Ttey include springs at the bases of Quartz 
Mountain, Angel Peak, and at the headwaters (Buckhorn Springs) 
of Angel Creek. Breeding habitat tor amphibians is available 
in the study area in these ma,-rnado ponds, a few sprin0~, and 
in a series of low rock-f il L dams along Angel Spring and 
Quartz Creek which trap water in small pools. Man-made ponds, 
which probably are developed from natural springs, exist at 
scattered locations throughout the study area. 

5.2.6 Cliffs, Rock Outcrops, and Talus 

Cliffs, rock outcrops, and a few small talus slopes can 
be found scattered throughout the study area. These sites, 
which are often used by 70 wildlife species, fall within the 
Cliffs/Caves/Talus habitat recognized by the Fremont National 
Forest (USFS 1987a). The tallest cliffs are probably no 
higher than 60 feet, and thus are not particularly suitable 
for use as nesting habitat by the larger raptors, such as 
eagles and falcons. These cliffs, outcrops and talus slopes 
do provide habitat for a diversity of other wildlife species, 
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5.3 REPTILES AND AMPHIBIANS 

5.3.l Methods 

5.3.1.1 Information Review 

A meeting was held with a representative of the USFS-Bly 
Ranger District to discuss any special concerns regarding the 
reptiles and amphibians of the study area. Subsequent 
meetings and telephone conversations were held with USFS-Bly 
Ranger District and Fremont National Forest Supervisor's 
Office wildlife biologists to gather reports and maps 
pertinent to reptiles and amphibians and their habitat in the 
study area. The species known to occur in the Fremont 
National Forest were derived from Silovsky ( 1982) , and the 
habitat requirements of those species were reviewed in 
Silovsky ( 1982) and Nussbaum et al. ( 1983) before the field 
studies were conducted. 

5.3.1.2 Field Studies 

All observations of reptiles and amphibians were recorded 
during field surveys and other activities in July, August, and 
October visits in 1987. Observations by the Fisheries Task 
Leader were also recorded. Areas of habitat likely to support 
reptiles, such as rock outcrops and areas where cover in the 
form of dead and downed wood, were intensively searched. 
Wetland areas, such as small tributaries of Drews Creek, were 
-~t~- ·ively searched for amphibians by turning over all stones 
· :ral 10-ft stretches of stream. Small springs, ponds, 

_.-.poundments along other streams were also searched for 
___ ,,pnibians. 

5.3.2 Reptiles 

The common names, scientific names, relative abundance 
and seasonal occurrence of the four reptile species observed 
to date in the study area are given in Appendix 5-A, a 
Checklist of Wildlife. The western fence lizard, sagebrush 
lizard, western skink, and garter snake sp. were found in the 
study area. The garter snakes could not be identified to 
species as none were captured. These garter snakes could be 
either the western terrestrial garter snake (Thamnopsis 
elegans) or the common garter snake (Thamnopsis sirtalis), 
based on habitat and range information in Nussbaum et al. 
(1983). Both species are classed as very common in the 
Fremont National Forest by Silovsky ( 1982) . The snakes, a 
number of juveniles, were observed by the Fisheries Task 
Leader in the wet meadow at the south end of Angel Creek. 
Western fence lizards were observed wherever downed wood was 
common. Sagebrush lizards were found in areas dominated by 

QMGP-CHP05-FNL 5 - 8 F I N A L 





5.4 BIRDS 

5.4.1 Methods 

5.4.1.1 Information Review 

A meeting was held with a representative of the USFS-Bly 
Ranger District, which included discussion of any concerns 
related to birds in the study area. Subsequent meetings and 
telephone conversations were held with USFS-Bly Ranger 
District and Fremont National Forest supervisor's Office 
wildlife biologists to gather reports and maps pertinent to 
bird habitat in the study area. Information on bird habitat 
conditions in the study area was requested from the Oregon 
Department of Fish and Wildlife (ODFW)-Lakeview District 
wildlife biologist by telephone and in subsequent meetings. 
The USFWS-Klamath Basin National Wildlife Refuges was 
contacted by telephone and copies of their 1987-1988 Klamath 
basin area waterfowl survey data were requested in order to 
obtain general information on the phenology and numbers of 
waterfowl migrating through and wintering in the area. 
Information on status, abundance, and habitat relationships of 
the 228 species of birds known to occur in the Fremont 
National Forest is presented in Silovsky (1982). 

5.4.1.2 Field Studies 

Field studies of birds included standardized surveys at 
15 sites along roads in the study area, ground transects of 
areas less accessible or inaccessible by roads, and ground 
surveys of specific habitats or areas of concern. The 
standardized survey sites are shown in Figure 1. 2-1. These 
sites were approximately one-half mile apart to avoid 
detecting the same bird at two sites. The sites were markeJ 
with flagging. Surveys were conducted on days ~,ith no or 
light wind and ~o precipitatio~, as high winds and 
precipitation greatly inhibit bird vocal activity. After a 
one-minute waiting period, all birds seen or heard for a 
period of 8 minutes were recorded. This survey technique 
contains elements of the method used by the North American 
Breeding Bird Survey, sponsored by the USFWS, Migratory Bird 
and Habitat Research Laboratory (USFWS 1979), and the 
variable-circular plot survey technique introduced by Reynolds 
et al. (1980). The technique was chosen because it can cover 
large areas quickly and provide fairly accurate information on 
relative abundance (DeSante 1986). 

During the early 
between one-half hour 
sunrise, the time of 
conducted during July 
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July survey, observations were made 
before sunrise and three hours after 
peak activity. Only one survey was 
owing to an unexpected snowfall. Two 
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Spot Surveys - Total 77 Observations 
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SUMMARY 

Affected environment for recreation includes both the 
resources which might be directly affected by project 
components and those which might be indirectly affected by the 
inmigrant project population. While most of the recreation 
resources directly affected would be in the project study 
area, concerns also have been expressed for the effects on 
downstream recreation and winter sports trails in the 
neighboring areas. Since most of the inmigrant population is 
expected to reside in Bly and Lakeview, the area of concern 
for indirect impacts extends out from those population 
centers. 

Recreation occurs both on developed sites such as 
campgrounds, picnic areas, and marinas, and in dispersed 
settings such as forests and rangelands. Examples of 
dispersed recreation activities include hunting, fishing, and 
hiking. 

Recreation resources in the area of concern for direct 
project impacts include 1) the recently constructed cross
country skiing and snowmobile trails and the proposed winter 
sports parking area on U.S. 140, to be constructed in summe~ 
1988; 2) the Ewauna Camp site which was mentioned in the 
Fremont National Forest Management Plan DEIS as a potential 
campground site; 3) Drews Creek, less for its own value as a 
fishing resource than as a tributary of Drews Reservoir; and 
4) dispersed undeveloped roadside camping sites, which receive 
considerable use during hunting season. 

The area of potential indirect impacts is generally not 
at capacity, although certain areas receive heavy use. 
According to the Oregon State outdoor Recreation Plan, Klamath 
County's needs exceed supply for community outdoor recreation 
facilities such as ball fields, tennis and all purpose courts, 
and parks. In Lake County, needs exceed supply for these 
facilities, and also for trails and campsites. Demand for 
semiprimitive nonmotorized recreation in the Fremont National 
Forest is expected to exceed supply by 2015; all other 
Recreation Opportunity Spectrum {ROS) classes are projected to 
meet demand through at least 2030. About 50 percent of deer 
hunters visiting the Forest are not Lake or Klamath County 
residents. The Fremont National Forest Management Plan DEIS 
indicates that demand for deer and elk hunting in the Forest 
already exceeds supply. Certain fishing areas are heavily 
used. Blue Lake, in Gearheart Mountain Hilderness, has been 
degraded due to excessive use. 
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the study area are too small to support anything but very 
infrequent use by waterfowl. 

Regional waterfowl populations are very large, however, 
and thousands of birds fly over the vicinity during spring and 
fall migration. Flocks of snow, white-fronted, and Canada 
geese were seen migrating southward over or near the study 
area during October 1987. Hundreds of thousands of coots, 
ducks and geese fly over or winter in the Klamath Lake 
vicinity. Appendix B includes the fall-winter 1987-1988 data 
gathered by the USFWS in the Klamath Falls-Tule Lake vicinity. 
Ducks and geese were frequently observed at Drews Reservoir, 
which is approximately 12 miles from the study area. 
Waterfowl nesting activity is high at Goose Lake, Summer Lake, 
Ebert Lake, and Clear Lake, all of which are within a radius 
of 40 miles of the study area. 

5.4.4 Other Water-Associated Birds 

Only three water-associated bird species were observed in 
the study area, owing to a scarcity of suitable habitat. 
Shorebirds are classed by the USFS (1987a) as a unique group 
requiring special management. A small flock of unidentified 
gulls were seen flying high over the study area in July 1987. 
A single belted kingfisher was seen at a spring developed into 
a stock watering pond at the headwaters of Angel Creek in 
October. The lack of other observations indicates that this 
bird may have been a migrant. American dippers were regularly 
observed in Drews Creek. Shorebirds were never observed in 
the study area. Habitat suitable for spotted sandpipers may 
exist along Drews Creek or lower Quartz Creek. Spotted 
sandpipers tend to migrate south in midsummer and may have 
left the study area by mid-July. Greater sandhill cranes have 
been observed in spring by local residents and USFS personnel 
in the meadows along lower Quartz Creek. Additional 
information on sandhill cra:-,es is presented below in Se .:tion 
5. 6. 3. Sr;ring surveys w i. 11 cover these areas of habitat and 
it is pos. ~ble that additional species may be detected. 

5.4.5 Birds of Prey 

Red-tailed hawks and turkey vultures are common in the 
study area. Single observations were made of a goshawk and 
unidentified eagle. These are the only the only predatory 
bird (raptor) species observed in the study area to date. A 
number of other raptors, including a variety of owls and 
smaller hawks, probably occur. Scheduled spring surveys could 
detect additional species. 

Several raptors are classed as Management Indicator 
Species or Unique Species by the USFS (1987a). The goshawk 
(Accioiter gentilis) is classed by the USFS as a Management 
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During the fall, the most common species (disregarding 
the single flock of 70 snow geese that flew over the site) 
were the mountain chickadee and golden-crowned kinglet, each 
of which comprised over 10 percent of all observations; 
Cassin's finch, dark-eyed junco, American Robin, and western 
bluebird, comprising between 5 and 10 percent each. The red
tailed hawk, Stellers jay, nuthatches, and a diversity of 
woodpeckers were consistently seen in lower numbers during the 
summer and fall. 

During the winter, the mountain chickadee and golden
crowned kinglet comprised over 30 percent of all 51 bird 
observations. Woodpeckers and nuthatches, including fairly 
recent pileated woodpecker signs, and observations of hairy 
and downy woodpeckers and red-breasted and white-breasted 
nuthatches, were also fairly common. 

Woodpeckers and nuthatches were most common in those 
parts of the study area supporting mature timber where snags 
were commonly found. They were least common in the lower
elevation, more open stands where few snags were present. All 
primary excavators (birds that excavate their own nesting 
cavities rather than using cavities excavated by others) are 
classified as a Management Indicator Group by the Fremont 
National Forest, and represent dead trees. The members of 
this group that have been observed in the study area to date 
include all of the woodpecker, sapsucker, chickadee and 
nuthatch species observed plus the northern flicker (Thomas 
1979). 

In addition, four species of woodpecker are classed as 
Management Indicator Species ~y the Fremont National Forest. 
The three-toed woodpecker r_ ~- icoides tridactylus) represents 
overmature/mature lodgepole pine habitats and has not been 
observed on the study area to date, although it may occur in 
suitable lodgepole pine stands. The yellow-bellied sapsucker 
represents aspen and deciduous riparian ecosystems, and was 
observed in the study area during the summer surveys. The 
pileated woodpecker represents overmature/mature mixed conifer 
forest habitats (USFS 1987a), and recent signs of this 
woodpecker were observed in the study area. 

Unique species recognized by the Fremont National Forest 
include Broad-leaved tree users. Species in this category 
which have been observed in the study area include (but are 
not limited to) the orange-crowned warbler, willow flycatcher, 
warbling vireo, ruffed grouse, common nighthawk, common 
flicker, violet-green swallow, house wren, Nashville warbler, 
lazuli bunting, pine siskin, and solitary vireo. The purple 
martin (Progne subis) is also classified as a Unique Species 
in the Fremont National Forest (USFS 1987a) but has not been 
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5.5 MAMMALS 

5.5.1 Methods 

5.5.1.1 Information Review 

A meeting was held with a representative of the USFS-Bly 
Ranger District to discuss any mammal related concerns 
regarding the study area. Subsequent meetings and telephone 
conversations were held with USFS-Bly Ranger District and 
Fremont National Forest Supervisor's Office wildlife 
biologists to gather reports and maps pertinent to mammal 
occurrence in the study area. Information on mammals in the 
study area was requested from the Oregon Department of Fish 
and Wildlife (ODFW), Lakeview District wildlife biologist by 
telephone and in meetings. The Oregon Department of 
Transportation (ODOT), Lakeview office was contacted by 
telephone for information on road-killed deer during 1987. 
The ODOT Klamath Falls Regional Office was contacted by 
telephone and provided the same information for 1985 and 1986. 
Information on status, abundance, and habitat relationships of 
the 68 species of mammals known to occur in the Fremont 
National Forest is presented in Silovsky (1982). 

5.5.1.2 Field Studies 

All observations of mammals or their recognizable signs 
(e.g. , tracks, droppings, marking posts, beaver dams) were 
recorded during all field activities, including standardized 
bird surveys. A few notable observations by Quartz Mountain 
Gold Project staff, USFS personnel, and other Task Leaders 
were also recorded. 

5.5.1.3 p.1ta Analysis 

The common and scientific names, relative abundance and 
seasonal occurrence of all mammals known to occur in the study 
area are included in Appendix 5.A. The field observations of 
mammals are presented in detail in Appendix 5.D, and 
summarized in Figures 5.5-1 and 5.5-2. 

5.5.2 Big Game 

The mule deer, elk, cougar and black bear are the big 
game species known to occur on the study area. There is a 
small herd of pronghorn (Antelocapra americana) which is 
regularly seen in the Drews Reservoir area, 12 miles to the 
east, which may occasionally venture as far west as the study 
area. 
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5.5.2.1 Mule Deer 

The mule deer is the most numerous and sought-after big 
game species in the study area as well as throughout the 
Fremont National Forest. Herd management objectives have been 
developed by ODFW through a supply and demand analysis of the 
number of deer and hunting trends. Mule deer appear to be 
fairly common on the study area, based on regular observations 
of deer and their signs during the summer and fall, but 
resident populations are not high. Mule deer and their signs 
were observed throughout the study area, but appeared to be 
more common during the summer at higher elevation areas and in 
the vicinity of Drews Creek. 

The study area is not identified by the USFS or ODFW as 
an important mule deer fawning area. A single doe and fawn 
were observed several times by drilling crews during the 
summer of 1987 in the vicinity of Angel Peak. 

Forage and cover quantity and quality varies within the 
study area. The wet meadows along Quartz Creek, Angel Creek, 
and Drews Creek provide the most abundant and probably most 
nutritious herbaceous forage preferred in spring and early 
summer. The Quartz Creek and Angel Creek meadows are heavily 
grazed by cattle and provide lower quality and quantity forage 
than the Drews Creek meadows which are less heavily grazed. 
Shrubby forage plants, such as bitterbrush, curlleaf mountain 
mahogany, cherry, and snowbrush ceanothus, which are more 
important to mule deer during late summer, autumn, and early 
spring, are patchy in distribution within the study area, 
tending to be more common at higher elevations and away from 
water sources and the influence of cattle grazing. 

rnhe study area is not primary mule deer winter range 
according to the Fremont National Forest Mule Deer Herd Range 
Map (USDA 1982). Mule deer are nearly absent from the study 
area during the winter. A small g~oup of mule deer spent part 
of the winter of 1987-1988 on tte southwest slope of Quartz 
Mountain, west of the study area (Rodgers, pers. comm. , 11 
February 1988) . Deer tracks were not observed in the study 
area during the February 1988 surveys, and only one set of 
deer tracks had been observed during a December 1986 visit to 
the study area. The study area is located in the east sub
unit of the Interstate big game management unit (Unit No. 75) 
designated by ODFW. Many of the deer in the East Interstate 
Subunit migrate between winter range in northern California 
and summer range in southeastern Oregon. The summer range of 
this herd includes the study area. A historic deer migration 
occurs in spring and fall through the Quartz Mountain area. 
One migration route follows Gearhart-Coleman Rim along the 
west side of Drews Valley and into California; another is 
along the east side of Drews Valley through Drews Gap (Conn, 
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A local resident, Beverly Stone, reported that elk did 
occur regularly in the study area before the exploratory 
drilling activity began (Stone pers. comm. 21 October 1987, 3 
December 1987, and 10 February 1988). Ms. Stone also reported 
that small bands of elk range widely throughout the vicinity, 
but appear to prefer areas where roads are closed by snow 
conditions in winter. This is in general agreement with the 
published literature, particularly regarding elk use of areas 
in relation to distance from, and type of road, such as that 
reported in Perry and overly ( 1977) and adapted by Thomas 
(1979). 

The study area has not been identified by the USFS or 
ODFW as an important elk calving area. A single cow elk and 
calf were seen in the vicinity of Angel Peak by drilling crews 
in the summer of 1987. 

Forage for elk in the study area is most abundant in the 
wet meadows along Quartz Creek, Angel Creek, and Drews Creek. 
Elk are grazers and thus compete more directly with cattle for 
food. As described in the previous section on mule deer, the 
quality and quantity of herbaceous vegetation preferred by elk 
is best along Drews Creek, where the grazing pressure by 
cattle is lowest. 

Hiding cover and thermal cover are most frequently found 
at higher elevations in the study area, such as on Quartz 
Mountain, Quartz Butte, and Angel Peak. In years with little 
snowfall, the south-facing slopes of these mountains could 
provide potential winter range for elk, al though the best 
forage would be in the wet meadows at low elevations. 

5.5.2.3 Pronghorn 

Pronghorn are unlikely to be found in the study aren. 
Little suitable habitat is present. Occasionally the herd 
that inhabits the vicinity of the D~ews Creek Reservoir 12 mi 
to the east may range as far west as the study area, as was 
once observed by Larry Conn (pers. comm., 12 February 1988) 
approximately 20 years ago. This herd of pronghorn is rather 
unique in that it does regularly utilize forested habitats, 
which is unusual for the species. 

5.5.2.4 Mountain Lion and Black Bear 

These two species of large carnivore are included in the 
big game category because they are considered trophies by many 
hunters, and 1 icenses are required to hunt them in Oregon. 
Both species have been observed in the study area. A spotted 
mountain lion kitten was observed by USFS personnel near Angel 
Peak in the summer of 1987, and mountain lion tracks were 
observed on four occasions in the study area during the 
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5.6 THREATENED, ENDANGERED, RARE OR SENSITIVE SPECIES 

This 
Threatened 
Sensitive; 
Management 
section. 

section of the report deals with Federally 
or Endangered; State Threatened, Endangered or 

or USFS Region 6 Sensitive Species. Fremont Forest 
Indicator Species were discussed in the previous 

5.6.1 Methods 

5.6.1.1 Information Review 

A letter was sent to the USFWS-Oregon Endangered Species 
Coordinator soliciting information on whether any threatened 
or endangered species were known to occur in the study area. 
USFS-Bly Ranger District and Fremont National Forest 
Supervisor's Office personnel, and the District ODFW biologist 
were contacted about whether threatened, endangered, rare or 
sensitive species were known to occur on the study area. 
Publications by and for the USFS were reviewed, including 
Isaacs and Silovsky (1981), Silovsky (1982), Bryan and Forsman 
(1987), Oregon Natural Heritage Data Base (1987) and USFS 
(1987a,b,c,d). 

5.6.1.2 Field Studies 

Field studies were designed to provide thorough seasonal 
and spatial coverage to maximize the opportunity of detecting 
any rare, sensitive, threatened, or endangered species that 
could occur on the study area. Field methods have already 
been described in detail in previous sectio;-s. 

5.6.2 Repti1°s_ '1d Amphihi_an 2 

One reptile, the western pond turtle (Clemmys marmorata), 
is classified as a USFS Region 6 Sensitive Species. This 
turtle has not been observed on the study area. Sprin1 
surveys, which are the optimal time to detect this turtle, 
have not been conducted. The western pond turtle inhabits 
marshes, sloughs, moderately deep ponds, and slow-moving 
sections of streams and rivers with basking sites, such as 
logs, mats of vegetation, rocks, or accessible banks (Nussbaum 
et al. 1983). Suitable habitat is therefore very limited and 
it is unlikely that this turtle occurs on the study area. 
Nussbaum et al. ( 1983) show no records of this species in 
either Lake or Klamath County. 
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Field activities scheduled for spring 1988 will include 
surveys for greater sandhill crane nesting activity. 

The purple martin (Progne subis) is also classified as a 
Unique Species in the Fremont National Forest (USFS 1987a) and 
a sensitive species by the USFWS (Oregon Natural Heritage Data 
Base 1987). The purple martin has not been observed in the 
study area, probably owing to a lack of suitable nesting (tree 
cavities or nest houses) and feeding habitat (usually lakes, 
marshes or ponds with abundant insect populations). 

5.6.4 Mammals 

One bat species, the Townsend's big-eared bat (Plecotus 
townsendii), is classed as a USFS Region 6 Sensitive Species, 
and may occur on the study area. The Townsend's big-eared bat 
utilizes dry meadow, moist meadow, other grassland, sagebrush
bitterbrush, western juniper, and ponderosa pine communities 
for feeding and breeding. This bat also feeds near cliffs, 
rimrocks, and talus, and breeds in caves (Thomas 1979). Some 
of these habitat elements are present in the study area and 
this species could theoretically occur al though it has not 
been recorded to date. 
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TABLE 5.7-1 

SUMMARY OF INFORMATION ON FREMONT NATIONAL FOREST MANAGEMENT INDICATOR 
SPECIES OF THE QUARTZ MOUNTAIN STUDY AREA 

Common Name 

Mule Deer 

Bald Eagle 

Northern three
toed woodpecker 

Yellow-bellied 
sapsucker 

Williamson's 
sapsucker 

Downy 
woodpecker 

Relative Abundance 

Common resident 

Not identified 

Not 
observed 

Uncommon summer 
resident 

Uncommon summer 
resident 

Uncommon 
resident 

Comments on Breeding Status, 
Distribution and Habitat Preference 

Doe and fawn observed. Distributed 
throughout study area, appears more 
common at higher elevations with shrubs 
and wet meadows along Drews Creek where 
disturbance by cattle is low. Major 
migration routes are east and west of 
study area, minor migration route is along 
Drews Creek at east border of study area. 

Could rarely occur. One unidentified 
eagle observed high overhead. Wintering 
and breeding birds could occasionally 
visit study area. Good quality nesting and 
foraging habitat lacking in study area. 

Could rarely occur. Mature forests at 
higher elevations could provide habitat. 

Suspected to breed on or near study area. 
Observed once in a patch of large 
curlleaf mountain mahogany in shrub-scrub. 
Prefers aspens and other deciduous trees. 

Suspected to breed on or near study area. 
Observed once each in aspens and coniferous 
forest. 

suspected to breed. Observed in ponderosa 
pine and mixed conifer stands. More common 
in more mature, higher elevation areas. 
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Observed once in a patch of large 
curlleaf mountain mahogany in shrub-scrub. 
Prefers aspens and other deciduous trees. 

Suspected to breed on or near study area. 
Observed once each in aspens and coniferous 
forest. 

suspected to breed. Observed in ponderosa 
pine and mixed conifer stands. More common 
in more mature, higher elevation areas. 





5.8 GLOSSARY 

HIDING COVER - Hiding cover is defined as vegetation 
capable of hiding 90 percent of a standing adult deer or elk 
from the view of a human at a distance equal to or less than 
200 ft (Thomas 1979). The height and density of vegetation 
needed to cover deer may be less than that required for elk. 

MANAGEMENT INDICATOR SPECIES - A species selected because 
its welfare is presumed to be an indicator of the welfare of 
other species in the habitat. A species whose condition can 
be used to assess the impacts of management actions on a 
particular area. Managing for these species usually requires 
significant allocations of land or resources (USFS 1987a). 

RAPTOR - Predatory birds such as hawks, eagles, falcons, 
vultures, and owls. 

SENSITIVE SPECIES - Plant or animal species which are 
susceptible or vulnerable to activity impacts or habitat 
alterations. Those species that have appeared in the Federal 
Register as proposed for classification or are under 
consideration for official listing as endangered or threatened 
species, that are on an official State list, or that are 
recognized by the Regional Forester as needing special 
management to prevent placement on Federal or State lists 
(USFS 1987a). 

SHOREBIRD - Wading or swimming birds such as gulls, 
terns, sandpipers, plovers, avocets, killdeer, and stilts. 

':':1ERMAL COVER - Generally, forest cover that provides a 
cooler microclimate in summer, a warmer microclimate or 
shelte£ ~rom wind and exposure to ccld n;ght skies (reducing 
heat loss to the sky) in winter. Summer thermal cover can be 
coniferous or deciduous, and winter thermal cover is 
coniferous. 

UNIQUE SPECIES - This category includes species which are 
rare in nature or in the Forest, scientifically unique, on 
special lists such as the U.S. Fish and Wildlife Service 
sensitive species list, protected by law or regulation, 
aesthetically important, and/or are particularly vulnerable to 
reductions in habitat quality and/or quantity. A species is 
selected because its welfare is presumed to be an indicator of 
the welfare of other species in the habitat, and/or its 
condition can be used to assess the impacts of management 
actions on a particular area. Managing for these species most 
often entails applying mitigating and coordinating measures or 
minor allocations of land (USFS 1987a). 
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5.9 PUBLIC AND AGENCY CONTACTS 

Anne Archie 
Forest Wildlife Biologist 
Fremont National Forest 
Headquarters 

Lakeview, OR 

T.J. Bonnarens 
Highway Maintenance 
Supervisor 

Oregon Department of 
Transportation 

Lakeview, OR 

Larry Conn 
District Wildlife Biologist 
Oregon Department of Fish and 
Wildlife 

Lakeview, OR 

Steve George 
Wildlife Biologist 
Oregon Department of Fish and 
Wildlife 

Portland, OR 

James Hainline 
Wildlife Biologist 
U.S. Fish and Wildlife 
Service 

Kla~ath Basin National 
Wildlife Refuges 

Tulelake, CA 

Fred Higginbottom 
Wildlife Biologist 
Fremont National Forest 
Bly and Lakeview Ranger 
Districts 

Lakeview, OR 

Diana Hwang 
Endangered Species 
Coordinator 

U.S. Fish and Wildlife 
Service 

Ecological Services Group 
Portland, OR 
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Mary Long 
Secretary 
Oregon Department of 

Transportation 
Klamath District Office 
Klamath Falls, OR 

Ken Rodgers 
Assistant Ranger 
Fremont National Forest 
Bly Ranger District 
Bly, OR 

Steve Segovia 
Wildlife Biologist (former) 
Fremont National Forest 
Bly Ranger District 
Bly, OR 

Eugene Silovsky 
Wildlife Biologist (former) 
Fremont National Forest 
Headquarters 
Lakeview, OR 

Beverly Stone 
Local Resident 
Quartz Mountain, OR 
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TABLE 11.4-41 

LAKE COUNTY, OREGON LAND OWNERSHIP 

Land Status 

Public Ownership 
Federal 
State 
Local 

Private Ownership 
Less than 40 Acres 
40+ Acres 
Timber Industry 

TOTAL County 

SOURCE: Steiger 1979b. 

QMGP-CHPll-FNL 

Acres 

4,075,538 
3,696,604 

231,540 
148,394 

1,224,251 
100,695 
863,866 
259,690 

5,299,789 

11 - 104 

Percents 

77.0 
69.8 
4.4 
2.8 

23.1 
1. 9 

16.3 
4.9 

...... / 

FINAL ._,. 
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5.11 LIST OF PRINCIPAL PREPARERS 

5.11.1 Peggy Lynn Sharp 

Ms. Sharp is a wildlife ecologist and environmental 
planner. Her particular areas of interest include wildlife 
habitat classification, wildlife survey techniques, waterfowl 
ecology, wildlife impact assessment, and mitigation planning. 

In 1968, Ms. Sharp received a B.A. in Biology from Knox 
College in Galesburg, Illinois. She conducted independent 
research on red-winged blackbird nesting habitat and cowbird 
parasitism, and choline metabolism in Drosophila melanogaster. 

Ms. Sharp received a M.S. in Zoology from the University 
of Alberta, Edmonton, Alberta, Canada in 1973. She studied 
the social and reproductive behavior, territoriality and home 
range of a marked population of free-living pikas {Ochotona 
princeps) in the Kananaskis Valley in the Canadian Rocky 
Mountains. 

Ms. Sharp has designed, managed, and conducted a variety 
of wildlife studies in northwestern Canada, and the midwest 
and northwest in the U.S. These include a comprehensive study 
of the birds of Waterton Lakes National Park in Alberta, 
Canada, culminating in management recommendations to enhance 
rare, threatened, and endangered species habitat; surveys of 
breeding, moulting, and migrating waterfowl in the Yukon, 
Northwest Territories, and Alberta; and plot census studies of 
breeding birds in the Northwest Territories. Ms. Sharp 
redesigned wildlife monitoring programs for two surface coal 
mines in Wyoming, trained mine personnel in their 
implementation, and prepared wildlife monitoring manuals. In 
Woshington and Oregon, Ms. .s·,arp has des i.gned and cc:nducteJ 
studies of the effects of controlled underburning on nonga~e 
wildlife in Mt. Hood National Forest, small mammal populations 
on rangeland near Burns, Oregon; and conducted a baseline 
wildlife inventory, impact assessment, and wildlife and 
wetland mitigation plans for a proposed major destination 
resort on the Oregon coast. This mitigation program is the 
subject of a signed agreement between the Oregon Department of 
Fish and Wildlife and the developer. 
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Counseling 

Health 

Home Delivered Meals 

Home Care 

Personal Care 

Chore 

Case Management 

Senior Service's offices are located in the Post Office 
in Lakeview. Meals and activities are provided at the 
Lakeview Community Center. The Association has a staff of 12 
people. 

The following Table 11. 4-40 is a list of the agency's 
fiscal year 1988 and 1989 service objectives. 

The agency's fiscal year 1988 and 1989 budget is 
$113,361. 

11.4.4.6.6 Crises Intervention Center 

The crises Intervention Center provides the following 
services: 

Battered Women Counseling 

Child Abuse Counseling 

Rape Counseling 

Shelter Services 

The center has offices in the basement of the Lakeview 
community Center. The center provides shelter locally for 
victims of family violence and provides for long term shelter 
elsewhere. 

The center has one paid director and eight volunteers. 
Over the last six months 77 clients used the center's various 
services. Funding for center activities is obtained from a 
combination of federal and state sources and private donations 
(Piercy, pers. comm., 2 February 1988). 
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Relative abundance 

Common - Always detected during surveys ( in appropriate season) , can be seen on 
nearly all visits to preferred habitat, numbers vary. 

Uncommon - Usually detected during surveys but not likely to be seen during a single 
visit to preferrerl habitat. 

Rare - Not always detected during surveys and unlikely to be seen during a single 
visit to preferred habitat. 

Seasonal occurrence 

Resident - Permanent, year-round resident. 

Summer - Spring-summer-fall resident, migrates south in winter. 

Winter - Winter visitor 

Migrant - Migrates through the area, not seen during the breeding season. 

** - Breeds in the area based on observations of young and/or nests. 
* - Suspected to breed in the area based on observations of agitated 

adults. 

Status 

MIS - Fremont National Forest Management Indicator Species 
FS - U.S. Fish and Wildlife Service sensitive bird species 





APPENDIX 5.B 

WATERFOWL SURVEY DATA GATHERED 
BY THE U.S. FISH AND WILDLIFE SERVICE 

IN THE KLAMATH FALLS-TULELAKE VICINITY 















Table 11.4-38 
Lakeview School District #7 

Revenue and Expenditure Analysis 

General Fund Expenditures (1987 $000'8) 

Actua 1 % Tot Actua 1 % Tot Actua 1 % Tot Actua 1 % 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 ..................................................................................... ·········- ....... 

Instruct1on 2,025.7 58.4% 2,032.0 
Support 1 ng Svcs 1,391.2 45. 7% 1,610.4 
Interagency 52.3 I. 7% 70.8 
Debt Serv 1ce 0.0 0.0% 0.0 

Tota 1 Expend1tures 3,469.2 113.9% 3,713.2 

Source: Lakev1ew School 01str1ct 17 Budget; 
Plann1ng Informat 1on Corporat 1on, January 1987 

54.7% 2,062.6 
47 .4% 1,421.8 
2. 1% 30.9 
0.0% 4.2 

109.3% 3,519.5 

58.6% 2,042.6 58.4% 2,188.6 57 .6% 2,070.3 61.1% 
42.6% 1,408.4 41.8% 1,549.1 40.8% 1,476.2 43.6% 
0.9% 49. 2 1.5% 59.0 1.6% 52.4 1.5% 
o. !% 0.0 0.0% 2.0 o. 1% 1.2 0.0% 

105.6% 3,500.1 103.9% 3,798.7 100.0% 3,600.1 106.2% 
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Table 50-l. Continued. 

Species 

Coyote 
Fox sp. 
Black bear 
Raccoon 
Marten or Fisher 
- - - - - - - -

Striped skunk 
Ermine 
Long-tailed weasel 
Badger 
Mountain lion 

Elk 
Mule deer 
Yellow-bellied marmot 
Northern fl,J1ng squirrel 
Golden-mantled grnd. sq. 
- - - - - - - - - - -

8,~lding's ground squirrel 
Yellow-pine chipmunk 
LP.ast chipmunk 
Chipmunk sp. 
Douglas' squirrel 

Squirrel sp. 
Pocket gopher 
B,?aver 
Bushy-tailed woodrat 

Deer mouse 
Vole sp. 
Mouse sp. 
Porcupine 
Snowshoe hare 

II. 

10-19 10-20 
NE prt. NE □tr 
stdy ar Sec 25 

Euwan spring 
Camp 

2 
2 

3 

6 
2 

leachpd 

I 

( 

10-20 10-20 
Ang Ck Crone 
meadow HS to 
tribut Olz Ck 
ary E flat 

2 

10 

1 
10 3 
2 

- - - - - - - - - - - - -
2 
6 3 

10 
3 

10 
I 

3 

10-20 
Otz Ck 

at 
Hiwy 

20 

10-21 
Stand 

ard 
Sur 
vey 

5 

4 
12 

10-21 
Drews 

Crk 

Obs's. 
blJ 

Others 
during 
Study 

3 
I 

Total 
Obs. 

I 

. I 

I 

% of 
Total 

Obs. 

4.56 
1.24 

.41 

.41 

.41 

.83 

.83 
1.24 

.83 

.41 

1.24 
12.45 

.41 

.41 
5.39 

3.73 
.41 
.41 

17.43 
16.60 

6.22 
12.45 

.41 
1.66 

.41 

.41 
5.39 

.83 
2.49 

------------------------------------------------------------------------------------------------------------
Total mammals observed 26 5 51 10 2 21 7 241 100.00 

( 



APPENDIX 5.E 

LETTER FROM THE U.S. FISH AND WILDLIFE SERVICE 
REGARDING THREATENED AND ENDANGERED SPECIES 

IN THE QUARTZ MOUNTAIN STUDY AREA 





TECHNICAL REPORT NO. 6 

AQUATIC BIOLOGY 

Prepared for 

THE QUARTZ MOUNTAIN GOLD PROJECT 

GALACTIC SERVICES, INC. 

USDA FOREST SERVICE 
FREMONT NATIONAL FOREST 

Prepared by 

FISHMAN ENVIRONMENTAL SERVICES 
P.O. Box 19023 

Portland, Oregon 97219 

and 

STEFFEN ROBERTSON AND KIRSTEN (COLORADO) INC. 
1755 East Plumb Lane Suite 230 

Reno, Nevada 89502 

Revised December 1988 



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 

P.A. Fishman Aquatic Biology Task Leader SRK 
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6.4.3 Drews Creek 

6.4.3.1 Stream Surve s 

Drews Creek drains much of the eastern and southern 
perimeters of the Quartz Mountain Project study area. Surface 
flows were considerably greater than the other streams 
surveyed during the 1987 field season. stream surveys began at 
the upstream biological sampling station (DR-1, elevation 5500 
ft) and included representative stream sections downstream to 
the Highway 140 crossing (elevation 5040 ft). Station DR-2.4 
is within the Quartz Mountain Gold Project study area; other 
stations are upstream and downstream of the study area. The 
upstream station (DR-1) can be characterized as a series of 
riffles with fairly low to medium gradient (1.5-3.5 percent) 
interspersed with sections of run and an occasional pool 
(Table 6.4-4). Substrate in this reach was primarily boulder 
or bedrock with pockets of gravel in the low gradient riffles. 
Most pools contained deposits of sand and/or mud. Stream width 
varied from three to ten feet while depth was generally less 
than one foot except in the pools. Below the DR-1 study reach, 
an additional stream section approximately three-fourths of a 
mile in length was surveyed to determine the riffle/run/pool 
ratio, percent shade, and gradient. This section (Section B) 
was somewhat steeper and contained less pool habitat. Several 
large log jams affect the flow patterns, but most likely would 
not create impassable barriers to fish movement. The data are 
also presented in Table 6.4-4. 

Forest Service Road 017 fords Drews Creek at station DR-
2. Below this crossing, the stream becomes mostly low gradient 
riffles and runs with open streamside vegetation including 
grasses and open pine woods. Cattle damage in the form of bank 
erosion and siltation is moderate in this reach. A fairly 
wide, wet meadow opens up below this point and the stream 
becomes a series of multiple channels formed by numerous 
beaver dams. Several locations are marked by impassable dams 
and their corresponding pools. The main channel, where 
recognizable, can be characterized as a meandering series of 
pool-riffle combinations with steep cut banks. The creek is 
generally four to eight feet wide and the depth generally less 
than one foot deep (pools behind beaver dams are wider and 
deeper). Little overhead cover is present in the meadow; 
however, several six inch redband trout were observed in the 
pools. Stream survey data for Drews Creek in the vicinity of 
station DR-2.4 (Table 6.4-5) shows the riffle/pool ratio and 
the overall low gradient conditions. 

Below station DR-2. 4, as Drews Creek flows out of the 
meadow area, the valley becomes narrower and stream habitat is 
again dominated by riffle-run combinations. Beavers also use 
this reach but to a lesser extent. Streamside vegetation 
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TABLE 6.4-5 

STREAM SURVEY DATA FROM DREWS CREEK, STATION DR-2.4 
AUGUST 26, 1987 

Habitat Type Length Average Average Gradient 
(ft) Depth (ft) Width (ft) (%) 

pool 63.0 6.0 0.5 
riffle 24.9 6.0 
pool 17.1 0.8 6.0 
riffle 24.9 6.0 

pool 17.1 8.0 
riffle 22.0 5.0 
pool 40.0 1.0 4.0 
riffle 18.0 
pool 34.1 

riffle 38.1 5.0 1.0 
pool 49.9 1.3 5.0 

Total length: 349.1 

riffle:pool ratio= 1.0 1. 7 
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6.6 GLOSSARY 

BEDROCK - stream substrate consisting of solid rock. 

BENTHIC - pertaining to organisms that live on the bottom 
of lakes or streams. 

BIOACCUMULATION - pertains to the accumulation of organic 
or inorganic chemicals and compounds in living tissue. 

BOULDER - stream substrate of rock fragments greater than 
nine inches and less than 24 inches in diameter. 

COBBLE - stream substrate of rock fragments from two to 
nine inches in diameter. 

CASCADE - a short, steep drop in stream bed elevation 
often marked by boulders and agitated white water. 

CONFLUENCE - the point where two streams or rivers join 

DIATOM - a type of single celled algae which may be free
floating in water or attached to substrates in lakes and 
streams. 

DIVERSITY - a measure of the number of different taxa 

EVENNESS - a diversity measure 

GRAVEL - stream substrate of rock fragments from o. 2 
inches to two inches in diameter. 

INSTAR - stage in the development of aquatic insects. 

INTERMITTENT STREAM - stream that flows only in response 
to precipitation or snow melt, little or not continued supply 
from spring. 

LARGE BOULDERS - stream substrate 24 inches or more in 
diameter. 

PERIPHYTON - attached algae on natural substrates 

POOL - a small and relatively deep body of quiet water in 
a stream or river 

RIFFLE - a shallow rapids in an open stream where the 
surface is broken into waves by submerged obstructions. 

RIPARIAN - pertaining to vegetation along banks of a 
stream. 
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6.7 PUBLIC AND AGENCY CONTACTS 

John Almy 
Hydrologist 
U.S. Forest Service, Fremont NF 
Lakeview, OR 

Gary Anderson 
Biologist 
Oregon Department of Fish & Wildlife 
Lakeview, OR 

Ann Archie 
Biologist 
U.S. Forest Service, Fremont NF 
Lakeview, OR 

Larry Cooper 
U.S. Forest Service, Fremont NF 
Lakeview, OR 

Tom DeForest 
Drews Valley Ranch 
Lakeview, OR 

Jim Griggs 
Oregon Department of Fish & U.S. 
Wildlife 
Portland, OR 

Ken Rogers 
U.S. Forest Service 
Bly Ranger District 
Bly, OR 
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6.9 LIST OF PRINCIPAL PREPARERS 

6.9.l Paul A. Fishman 

Paul Fishman, owner of Fishman Environmental Services 
(FES), has conducted numerous freshwater ecology studies over 
the past 20+ years. Recent and on-going studies include 
surveys of Columbia Basin anadromous fish hatcheries, stream 
flow studies, wetland assessments and impact mitigation. As a 
senior ecologist on the Quartz Hill Molybdenum Project in SE 
Alaska, Mr. Fishman was responsible for marine and estuarine 
fish studies for the baseline and monitoring phases of the 
project for U.S. Borax and Chemical Corp. 

6.9.2 Steven R. Johnson 

Steve Johnson has 12 years experience as a fisheries 
biologist conducting impact assessment and mitigative planning 
for water related projects. His experience with mining 
industries projects includes conducting aquatic biology 
studies for the Mt. Tolman Copper and Molybdenum Mine in 
Washington and an oil shale development project in western 
Colorado. 

6.9.3 N. Stan Geier 

Stan Geiger, director of Scientific Resources Inc. (SRI), 
is an aquatic plant ecologist with 15 years experience in 
aquatic resource analysis, aquatic macrophyte ecology and 
algal taxonomy and ecology. Mr. Geiger's experience with algal 
taxonomy and ecology include published and presented papers on 
the plankt -::nic algae of crater Lake, Oregon and the post
eruption phytoplankton in Spirit Lake, Washington. 

6.9.4 Robert Wisseman 

Bob Wisseman, an aquatic ecologist, provided invertebrate 
taxonomic identification and data analysis for the Quartz 
Mountain Gold Project. Mr. Wisseman has over 10 years 
experience in design and implementation of aquatic research 
projects throughout the United States. His experience with 
mining projects includes an invertebrate baseline study for 
Sunbeam mines in Stanley, Idaho and seasonal moni taring of 
streams in the vicinity of Asarco mines in western Montana. 
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5. 8 GLOSSARY 

HIDING COVER - Hiding cover is defined as vegetation 
capable of hiding 90 percent of a standing adult deer or elk 
from the view of a human at a distance equal to or less than 
200 ft (Thomas 1979). The height and density of vegetation 
needed to cover deer may be less than that required for elk. 

MANAGEMENT INDICATOR SPECIES - A species selected because 
its welfare is presumed to be an indicator of the welfare of 
other species in the habitat. A species whose condition can 
be used to assess the impacts of management actions on a 
particular area. Managing for these species usually requires 
significant allocations of land or resources (USFS 1987a). 

RAPTOR - Predatory birds such as hawks, eagles, falcons, 
vultures, and owls. 

SENSITIVE SPECIES - Plant or animal species which are 
susceptible or vulnerable to activity impacts or habitat 
alterations. Those species that have appeared in the Federal 
Register as proposed for classification or are under 
consideration for official listing as endangered or threatened 
species, that are on an official state list, or that are 
recognized by the Regional Forester as needing special 
management to prevent placement on Federal or State lists 
(USFS 1987a). 

SHOREBIRD - Wading or swimming birds such as gulls, 
terns, sandpipers, plovers, avocets, killdeer, and stilts. 

r:-:rnRMAL COVER - Generally, forest cover that provides a 
cooler microclimate in summer, a warmer microclimate or 
shelte~ ~rom wind and exposure to CGld n~ght skies (reducing 
heat loss to the sky) in winter. Summer thermal cover can be 
coniferous or deciduous, and winter thermal cover is 
coniferous. 

UNIQUE SPECIES - This category includes species which are 
rare in nature or in the Forest, scientifically unique, on 
special lists such as the U.S. Fish and Wildlife Service 
sensitive species list, protected by law or regulation, 
aesthetically important, and/or are particularly vulnerable to 
reductions in habitat quality and/or quantity. A species is 
selected because its welfare is presumed to be an indicator of 
the welfare of other species in the habitat, and/or its 
condition can be used to assess the impacts of management 
actions on a particular area. Managing for these species most 
often entails applying mitigating and coordinating measures or 
minor allocations of land (USFS 1987a). 
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5.9 PUBLIC AND AGENCY CONTACTS 

Anne Archie 
Forest Wildlife Biologist 
Fremont National Forest 
Headquarters 

Lakeview, OR 

T.J. Bonnarens 
Highway Maintenance 
Supervisor 

Oregon Department of 
Transportation 

Lakeview, OR 

Larry Conn 
District Wildlife Biologist 
Oregon Department of Fish and 
Wildlife 

Lakeview, OR 

Steve George 
Wildlife Biologist 
Oregon Department of Fish and 
Wildlife 

Portland, OR 

James Hainline 
Wildlife Biologist 
U.S. Fish and Wildlife 
Service 

Kla~ath Basin National 
Wildlife Refuges 

Tulelake, CA 

Fred Higginbottom 
Wildlife Biologist 
Fremont National Forest 
Bly and Lakeview Ranger 
Districts 

Lakeview, OR 

Diana Hwang 
Endangered Species 
Coordinator 

U.S. Fish and Wildlife 
Service 

Ecological Services Group 
Portland, OR 
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Mary Long 
Secretary 
Oregon Department of 
Transportation 

Klamath District Office 
Klamath Falls, OR 

Ken Rodgers 
Assistant Ranger 
Fremont National Forest 
Bly Ranger District 
Bly, OR 

Steve Segovia 
Wildlife Biologist (former) 
Fremont National Forest 
Bly Ranger District 
Bly, OR 

Eugene Silovsky 
Wildlife Biologist (former) 
Fremont National Forest 
Headquarters 
Lakeview, OR 

Beverly Stone 
Local Resident 
Quartz Mountain, OR 
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5.11 LIST OF PRINCIPAL PREPARERS 

s.11.1 Peggy Lynn Sharp 

Ms. Sharp is a wildlife ecologist and environmental 
planner. Her particular areas of interest include wildlife 
habitat classification, wildlife survey techniques, waterfowl 
ecology, wildlife impact assessment, and mitigation planning. 

In 1968, Ms. Sharp received a B.A. in Biology from Knox 
College in Galesburg, Illinois. She conducted independent 
research on red-winged blackbird nesting habitat and cowbird 
parasitism, and choline metabolism in Drosophila melanogaster. 

Ms. Sharp received a M.S. in Zoology from the University 
of Alberta, Edmonton, Alberta, Canada in 1973. She studied 
the social and reproductive behavior, territoriality and home 
range of a marked population of free-living pikas (Ochotona 
princeps) in the Kananaskis Valley in the Canadian Rocky 
Mountains. 

Ms. Sharp has designed, managed, and conducted a variety 
of wildlife studies in northwestern Canada, and the midwest 
and northwest in the U.S. These include a comprehensive study 
of the birds of Waterton Lakes National Park in Alberta, 
Canada, culminating in management recommendations to enhance 
rare, threatened, and endangered species habitat; surveys of 
breeding, moulting, and migrating waterfowl in the Yukon, 
Northwest Territories, and Alberta; and plot census studies of 
breeding birds in the Northwest Territories. Ms. Sharp 
redesigned wildlife monitoring programs for two surface coal 
mines in Wyoming, trained mine personnel in their 
implementation, and prepared wildlife monitoring manuals. In 
W?.shington and Oregon, Ms. s·1.arp has des i_gnsd and ccnducteJ. 
studies of the effects of controlled underburning on nonga~e 
wildlife in Mt. Hood National Forest, small mammal popula~ions 
on rangeland near Burns, Oregon; and conducted a baseline 
wildlife inventory, impact assessment, and wildlife and 
wetland mitigation plans for a proposed major destination 
resort on the Oregon coast. This mitigation program is the 
subject of a signed agreement between the Oregon Department of 
Fish and Wildlife and the developer. 
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APPENDIX 5.A 

CHECKLIST OF WILDLIFE SPECIES OBSERVED WITHIN 
THE QUARTZ MOUNTAIN STUDY AREA DURING 1986-1988 
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Common - Always detected during surveys ( in appropriate season) , can be seen on 
nearly all visits to preferred habitat, numbers vary. 

uncommon - Usually detected during surveys but not likely to be seen during a single 
visit to preferreri habitat. 

Rare - Not always detected during surveys and unlikely to be seen during a single 
visit to preferred habitat. ' 

$i¥i--i•l1hiM•i44ilii=i,t-m 

Resident - Permanent, year-round resident. 

summer - Spring-summer-fall resident, migrates south in winter. 

winter - Winter visitor 

Migrant - Migrates through the area, not seen during the breeding season. 

** - Breeds in the area based on observations of young and/or nests. 
* - suspected to breed in the area based on observations of agitated 

adults. 

status 

MIS - Fremont National Forest Management Indicator Species 
FS - U.S. Fish and Wildlife Service sensitive bird species 
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Table 50-1. Continued. 

Species 

Coyote 
Fox sp. 
Black bear 
Raccoon 
Hart.en or Fisher 
- - - - - - - -

Striped skunk 
Ermine 
Long-tailed weasel 
Badger 
Mountain lion 

Elk 
Mule deer 
Yellow-bellied marmot. 
Northern f 1 'Jing squirrel 
GoldE>n-mantled grnd. sq. 

[Jelding's ground squirrel 
Yellow-pine chipmunk 
Least chipmunk 
Chipmunk sp. 
Douglas' squirrE>l 

Squirrel sp. 
Pocket gopher 
81?aver 
Bushy-tailed woodrat 

Deer mouse 
Vole sp. 
House sp. 
Porcupine 
Snowshoe hare 

e. 

10-19 10-20 
NE prt. NE Otr 
stdy ar Sec 25 

Euwan spring 
Camp 

2 
2 

3 

6 
2 

loachpd 

l 

10-20 
Ang Ck 
11E>adow 
tribut. 
ary E 

2 

10 

10 
2 

( 

10-20 10-20 
Crone Otz Ck 

HS t.o at 
01:.z Ck Hiwy 
flat 20 

l 
3 

- - - - - - - - - - - - - - - - -
2 
6 3 

10 
3 

10 
1 

3 

10-21 
Stand 
ard 
Sur 
vey 

5 

4 
12 

10-21 
Drews 

Crk 

Obs's. 
by 

DthE>rs 
during 
Study 

3 
1 

Total 
Obs. 

11 
3 
l 
1 
l 

2 
2 
3 
2 

3 
30 

1 
1 

13 

9 
1 
1 

42 
40 

1 
1 

13 
2 
6 

% of 
Tot.al 

Obs. 

4.56 
1.24 

.41 

.41 

.41 
- - - - -

.83 

.83 
1.24 

.83 

.41 

----------------------------------------------------------------------------- -----------------------
Total mammals observed 26 5 51 10 2 21 7 241 100.00 
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TABLE 6.4-3 

SPECIES AND SIZE RANGES OF FISH COLLECTED 
BY ELECTROFISHING IN QUARTZ CREEK 

DURING 1987 AND 1988 

DATE STATION SPECIES NUMBER LENGTH RANGE WATER 
OF FISH INCHES(rnm) TEMP. 

0 

F ( ° C) 

10 NOV 87 Meadow trout 3 7.2-10.0 44.6 
(183-255) (7. 0) 

dace 15 1.3-3.4 
(34-85) 

07 APR 88 QC-5 trout 2 3.2-3.7 41.9 ....__, 
(81-95) ( 5. 5) 

dace 1 2.5 
(63) 

07 APR 88 BA-3 trout 1 4.9 46.4 
QM-1 (124) ( 8. 0) 

dace 6 1. 6-4 .1 
(40-104) 

08 APR 88 QC-4 dace 20 .87-3.7 42.8 
measured (22-95) ( C. 0} 

100s 
collected 
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6.4.3 Drews Creek 

6.4.3.1 Stream surve s 

Drews Creek drains much of the eastern and southern 
perimeters of the Quartz Mountain Project study area. surface 
flows were considerably greater than the other streams 
surveyed during the 1987 field season. Stream surveys began at 
the upstream biological sampling station (DR-1, elevation 5500 
ft) and included representative stream sections downstream to 
the Highway 140 crossing (elevation 5040 ft). Station DR-2.4 
is within the Quartz Mountain Gold Project study area; other 
stations are upstream and downstream of the study area. The 
upstream station (DR-1) can be characterized as a series of 
riffles with fairly low to medium gradient (1.5-3.5 percent) 
interspersed with sections of run and an occasional pool 
(Table 6.4-4). Substrate in this reach was primarily boulder 
or bedrock with pockets of gravel in the low gradient riffles. 
Most pools contained deposits of sand and/or mud. Stream width 
varied from three to ten feet while depth was generally less 
than one foot except in the pools. Below the DR-1 study reach, 
an additional stream section approximately three-fourths of a 
mile in length was surveyed to determine the riffle/run/pool 
ratio, percent shade, and gradient. This section (Section B) 
was somewhat steeper and contained less pool habitat. Several 
large log jams affect the flow patterns, but most likely would 
not create impassable barriers to fish movement. The data are 
also presented in Table 6.4-4. 

Forest Service Road 017 fords Drews Creek at station DR-
2. Below this crossing, the stream becomes mostly low gradient 
riffles and runs with open streamside vegetation including 
grasses and open pine woods. cattle damage in the form of bank 
erosion and siltation is moderate in this reach. A fairly 
wide, wet meadow opens up below this point and the stream 
becomes a series of multiple channels formed by numerous 
beaver darns. several locations are marked by impassable dams 
and their corresponding pools. The main channel, where 
recognizable, can be characterized as a meandering series of 
pool-riffle combinations with steep cut banks. The creek is 
generally four to eight feet wide and the depth generally less 
than one foot deep (pools behind beaver dams are wider and 
deeper). Little overhead cover is present in the meadow; 
however, several six inch redband trout were observed in the 
pools. Stream survey data for Drews Creek in the vicinity of 
station DR-2. 4 (Table 6. 4-5) shows the riffle/pool ratio and 
the overall low gradient conditions. 

Below station DR-2. 4, as Drews Creek flows out of the 
meadow area, the valley becomes narrower and stream habitat is 
again dominated by riffle-run combinations. Beavers also use 
this reach but to a lesser extent. Streamside vegetation 
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TABLE 6.4-5 

STREAM SURVEY DATA FROM DREWS CREEK, STATION DR-2.4 
AUGUST 26, 1987 

Habitat Type Length Average Average Gradient 
( ft) Depth (ft) Width (ft) (%) 

pool 63.0 6.0 0.5 
riffle 24.9 6.0 
pool 17.1 0.8 6.0 
riffle 24.9 6.0 

pool 17.1 8.0 
riffle 22.0 5.0 
pool 40.0 1.0 4.0 
riffle 18.0 
pool 34.1 

riffle 38.1 5.0 1.0 
pool 49.9 1.3 5.0 

Total length: 349.1 

riffle:pool ratio= 1.0 1. 7 
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(ODFW undated). Studies of redband trout have shown that few 
fish survive past three years, the age of first spawning. 

The ODFW has no particular management strategy for 
redband trout, primarily because it is not heavily fished. 
Some hatchery work was conducted in an attempt to develop a 
brood stock of this species; this work was not successful, and 
has been discontinued (Griggs, pers. comm. 1987). 

Redband trout were observed in moderate numbers in the 
lower section of Quartz Creek, and a few were collected in the 
meadow section along highway 140. The typical distribution of 
redband trout in this stream is not evident from observations 
made during the low water conditions of 1987. The lower 
section of the stream definitely provides good habitat for 
redband trout. The presence of large, mature fish in the 
meadow along the highway indicates that fish are possibly 
distributed into the middle and perhaps upper parts of the 
drainage, if water is available. The carrying capacity of 
Quartz Creek for redband trout, particularly in the study 
area, appears to be marginal. 

Redband trout were observed or collected in most sections 
of Drews Creek. Collected fish were in at least 2 or 3 age 
groups, judging from size distribution. Comparison with length 
at age data for other southeastern Oregon drainages (Kunkel 
1976) suggests that most fish collected in Drews Creek were 
age I to III, with one fish perhaps age V. 

In summary, redband trout are present in all three 
drainages within the study area. Redband trout are widely 
distributed in Drews Creek, where they appear to be 
successfully reproducing. Redband trout were fairly abundant 
in lower Quartz Creek. The presence of mature individuals in 
the Quartz Creek meadow (along Highway 140) suggests that the 
species could be more widely distributed in the upper sections 
of that stream during more normal water conditions than 
experienced during 1987. Whether or not this species spawns in 
the upper part of Quartz Creek cannot be answered with the 
present data base. 

The observation of redband trout in a small pool in the 
middle section of Angel Creek indicates that this species 
could be more widely distributed in that stream during a more 
normal water year. In a sense, the pool in Angel Creek, like 
the pools in the Quartz Creek meadow, might serve as refuges 
for trout and other fish during periods of extreme low water; 
these fish can then re-populate other sections of the streams 
when water levels return to normal. 

Fish survey records for Drews Reservoir were examined 
from the files of ODFW in Lakeview, OR (Anderson, pers. comm., 
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6.6 GLOSSARY 

BEDROCK - stream substrate consisting of solid rock. 

BENTHIC - pertaining to organisms that live on the bottom 
of lakes or streams. 

BIOACCUMULATION - pertains to the accumulation of organic 
or inorganic chemicals and compounds in living tissue. 

BOULDER - stream substrate of rock fragments greater than 
nine inches and less than 24 inches in diameter. 

COBBLE - stream substrate of rock fragments from two to 
nine inches in diameter. 

CASCADE - a short, steep drop in stream bed elevation 
often marked by boulders and agitated white water. 

CONFLUENCE - the point where two streams or rivers join 

DIATOM - a type of single celled algae which may be free
floating in water or attached to substrates in lakes and 
streams. 

DIVERSITY - a measure of the number of different taxa 

EVENNESS - a diversity measure 

GRAVEL - stream substrate of rock fragments from 0. 2 
inches to two inches in diameter. 

INSTAR - stage in the development of aquatic insects. 

INTERMITTENT STREAM - stream that flows only in response 
to precipitation or snow melt, little or not continued supply 
from spring. 

LARGE BOULDERS - stream substrate 24 inches or more in 
diameter. 

PERIPHYTON - attached algae on natural substrates 

POOL - a small and relatively deep body of quiet water in 
a stream or river 

RIFFLE - a shallow rapids in an open stream where the 
surface is broken into waves by submerged obstructions. 

RIPARIAN - pertaining to vegetation along banks of a 
stream. 
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6.7 PUBLIC AND AGENCY CONTACTS 

John Almy 
Hydrologist 
U.S. Forest Service, Fremont NF 
Lakeview, OR 

Gary Anderson 
Biologist 
Oregon Department of Fish & Wildlife 
Lakeview, OR 

Ann Archie 
Biologist 
U.S. Forest Service, Fremont NF 
Lakeview, OR 

Larry Cooper 
U.S. Forest Service, Fremont NF 
Lakeview, OR 

Tom DeForest 
Drews Valley Ranch 
Lakeview, OR 

Jim Griggs 
Oregon Department of Fish & U.S. 
Wildlife 
Portland, OR 

Ken Rogers 
U.S. Forest Service 
Bly Ranger District 
Bly, OR 
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RUN - a section of relatively smooth flowing water. 

SAND - coarse-grained mineral sediments with diameters 
less than two mm and greater than 0.062mm. 

THALWEG - The middle or chief navigable channel of a 
waterway. 

WETLANDS - lands transitional to terrestrial and aquatic 
systems where the water table is at or near the surface. 
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26 August 1987). Species recorded as present in the reservoir 
include: trout, bridgelip sucker, roach, brown bullhead, white 
crappie, black crappie, yellow perch, bluegill, largemouth __,,, 
bass, pumpkinseed, lamprey and dace. Channel catfish were 
planted in the reservoir during 1979. Most of these species 
would not be expected to migrate into Drews Creek. 

Redband trout is listed, in the Fremont National Forest 
Draft Management Plan, as a native species that would suffer 
population reductions as a result of changes in habitat 
related to timber and/or range management and human 
disturbance (USFS 1987). Drews Creek is identified in the 
Forest Plan as 1 of 25 streams on the Fremont National Forest 
that produce 85 percent or more of all stream-based fishing. 
Lower Drews Creek is described as having POOR fish habitat 
condition due to low flow, siltation and temperature problems. 
The potential for improvement is listed as VERY LOW due to the 
Drews Reservoir situation. Survey priority is VERY LOW. Upper 
Drews Creek is described as having FAIR/POOR fish habitat 
conditions, due to shade and bank stability factors. The 
potential for improvement is listed as MODERATE at local 
sites. Survey priority has been assigned "R" for 
rehabilitation survey (USFS 1987). 
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TABLE 6. 4-4 

STREAM SURVEY DATA FROM DREWS CREEK STATIONS DRl 
OCTOBER 2, 1987 

Unit Habitat Type Length Average Average Gradient 
(ft) Depth (ft) Width (ft) (%) 

STATION DR-1 SECTION Al 
1 riffle 70.5 0.5 4.0 2.0 

pool 15.7 1.0 3.0 1. 5 
run, w/boulder 25.9 0.7 5.0 2.5 
riffle 33.8 0.4 4.0 2.5 

2 run 26.2 0.5 4.0 1.5 
riffle 6.6 0.4 4.0 nd 
run, w/boulders 13.8 0.4 4.0 nd 
riffle, log jam 13.5 0.3 3.0 nd 
run 22.0 0.5 5.0 nd 

riffle 18.2 0.4 5.0 3.5 
run 11.5 0.6 4.0 nd 
riffle 19.0 0.3 5.0 nd 
run 9.8 0.5 5.0 nd 
pools/cascades 41. 0 0.7 8.5 nd 
------ ------

Total length = 328.1 

Section A riffle:run:pool ratio= 2.9:2.0:1.0 

UNIT LENGTH 
(ft) 

STATION DR-1 SECTION B1 
1 127.1 
2 45.7 

3 
4 
5 
6 

113.4 
180.1 
275.2 
346.6 

Total length= 1088.1 

RIFFLE:RUN:POOL 
RATIO (%) 

63.3:30.2:6.5 
55.8:32.8:2.7 

log jam 9.5 
60.5:26.6:12.9 
59.4:34.5:6.1 
57.8:35.6:6.6 
47.5:48.8:3.7 

PERCENT 
SHADE 

25 - 30 
15 - 25 

70 - 90 
30 - 50 

50 
50 

GRADIENT 
(%) 

2.5 - 3.5 
II 

II 

Section B riffle:run:pool ratio= 9.0:5.4:1.0; log jam= 1.6 

1 Section A is a 100 m (328.l ft) section from station DR-1 
downstream; Section Bis from the downstream end of Section 
A to station DR-2. 

nd = no data 
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6.3 METHODS 

6.3.1 Stream Surve s 

Quartz, Angel, and Drews Creeks are the major tributaries 
draining the Quartz Mountain Gold Project study area. Stream 
surveys were conducted to characterize the physical properties 
of each of these drainages. Techniques used to characterize 
these stream reaches varied due to the unusually low flow 
levels resulting from low rainfall conditions during summer 
and fall 1987. Quartz Creek was surveyed on 28 August 1987 
near the Oregon State Highway 140 crossing. The survey was 
limited to visual assessment of physical parameters augmented 
by occasional streambed measurements. The dry stream channel 
above the Highway 140 meadow was also walked to assess the 
gradient and channel configuration. An additional segment of 
Quartz Creek extending from Highway 14 O downstream to its 
confluence with Drews Creek was assessed visually during a 9 
November 1987 survey. Upper Quartz Creek from the headwaters 
down to the meteorology station at the western end of Quartz 
meadow was visually assessed during April 1988. Continued low 
water conditions precluded more intensive stream evaluation of 
this area. 

Angel Creek was dry through most of the upper meadow area 
(stations AC-1 through AC-4, Figure 1. 2-1) during surveys. 
This section was assessed visually and data recorded on Oregon 
Department of Fish and Wildlife (ODFW) physical and biological --1' 
stream survey forms. Physical parameters assessed on this 
survey included stream width, depth, temperature, gravel and 
pool data, shade, and cover. Presence of fish species was 
recorded in addition to any factors limiting their use of the 
stream. Similar survey data were collected in the hillside 
spring reach of Angel Creek (AC-5) as well as the lower meadow 
station (AC-6) near Quartz Creek. Angel Springs (AS}, at the 
lower end of a tributary to Angel Creek entering the upper 
meadow from the east, was assessed visually from its source to 
its confluence with Angel Creek during the October field 
visit. 

Four stream segments of Drews Creek were surveyed using 
the ODFW survey criteria described for Angel Creek (stations 
DR-1 through DR-3; Figure 1.2-1) during surveys. In addition, 
several 328.1 ft (100 m) segments along two of the Drews Creek 
biological sampling stations (DR-1 and DR-2.4) were surveyed 
to characterize the stream gradient and the riffle/run/pool 
ratio. 
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Table 50-1. Summary of 1986-1987 Hammal Observations in the Ouartz Hountain Study Area. 

Species 

Coyote 
Fox sp. 
Black bear 
Raccoon 
Marten or Fisher 

St:r i ped skunk 
Er·mine 
Long-tailed weasel 
Badger 
Mountain lion 

Elk 
Mule deer 
Y1?l low-bel 1 ied marmot 
Morthern flying squirrel 
Golden-mantled grnd. sq. 

81?lding's ground squirrel 
Y1?l low-pine chipmunk 
L1?as t chipmunk 

12-8 12-9 7-15 
Crone same Otz 

ti. N plus Mtn 
no W side to 

nmbrs Ang Pk top 

4 

Chipmunk sp. 6 
Douglas' squirrel l 3 

Squirrel sp. 
Pocket gopher 
Bt~aver 
Bushy-tailed woodrat 

□,~er rnouse 
Vole sp. 
House sp. 
Porcupine 
Snowshoe hare 

2 
1 

2 

7-15 
Crone 

mea 
dow 

N 

2 

Number of Observations 

7-15 
Drews 

Crk 

3 
oldsign 

2 
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St.and 
ard 
Sur 
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12 
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Ang Pk snowed t.o Sland 
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camp Ang Ck nmbrs vey 
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APPENDIX A 

RELATIVE PERCENT ABUNDANCE OF 
ATTACHED ALGAE IN SAMPLES FROM DREWS CREEK 



( ( ( 

RELATIVE PERCE~! ABUNDANCE 01 ATT.CH[O ALGAE ON HAIURAL SU~STRATES, DRE~, guARII ANO ANGEL CREHS, LAt:E COUNTY, OREGON 1901-1988 

- --· ----- ---- --------·----------------------------------------------------------------------------
DIVISION• SPECIES AUIHORI 11 OP. CL OP. Ck. OR. CK. OR. (K. OR. Cl .• DR. Ck. OR. Cr.. DR. CK. OR. CK. OR. CK. AN6[L CK. OR, CK. OR. er. OR. C~. QTI. CK. 811. CK. 

OR]. 4 A OR7. 4 B OP2.4 C DIil. 4 A OR2. 4 B ORJ A DRl B ORJ C DRl A OR.I ~ ORI A Olll B ORI C A A 
2618/81 lb/8/81 lb/8/RI b/4/88 b/4/88 ;t\0/81 3/10/81 l/10/81 8/4/08 8/4/88 10/10/87 2/10/81 2/10/81 2/10181 1/4/BI l/4/18 

-- ---. - --- - -- --- --- -- . ---- -------- ------- --- --- -- - - - -- ---- -- ---- ------ -- -- -. -- ------ ----- --- --- --- ---- - - --- ------- ---- -------. -- --------------- -- ------ ---- -- -- ---- -- --
"IIOSIRA VARIANS C. A. AG. o. 952 0.000 0.000 o.oon o.ono 0.000 0,000 0.900 0.000 0.000 o.ono 0,000 0.000 0.000 0,000 0.900 
"lRIDION CIACUHRE A6eROH. O.OQO 0.000 0.000 0.000 0. 9SO 0.000 0.000 o.noo O. 9lb !.?BO 0.000 0.000 0.000 0.000 0.000 0.000 
NAVICULA AAV[NSIS HUS!. 0.000 0.000 0.000 0.000 o.ono 0.000 0.000 0.000 O.O•lO 0.000 O.OllO 0.000 0.000 0,000 0. 971 0.000 
NA'll[ULA (RIPTOCHHALA KU[TI. 0.000 4.8'.,4 2. 1'•5 0.000 1.%1 l.922 5.000 11.m 12.9b) 0.000 0,o,)0 0.000 0.000 0.9B0 0.000 0.llO'I 
HAVl[lll.A CRYPIOCHHALA V. VEN. It,! RA~H. 11.1,1 I. 942 5. !6J I. 980 0,000 ll.lbS 4.0•)0 9.804 tr .111 7.nl 0.000 1.m l.174 J.922 0,000 0.000 
NA'IICULA "INl~A 6RUN. O.•)'H) O. lll 0.01)0 O, l90 o.o,,o 0.0(\1) 0.000 0.000 o.oon 0.000 o.ono 0.000 0.000 0.000 0.000 0.000 
HAVl[Ul.A RADIOSA l:IJ£ Tl. I. 905 o. 971 J.158 0.001) 0,000 0.000 o.coo 0.000 0.000 0.000 o. 000 0.000 0.000 0.000 O.MO 0.000 
NA'/ll~LA SP. II 2. 0~1 O.OO•l 0.000 0,000 11, lb5 0.000 1.000 0.000 1.852 2. ~70 o.wo 0.000 0,000 0.000 o.ono 0,000 

NAVJ(IU SP. 12 I. '10~ 0.000 0.000 0.000 0,000 0.000 r.ooo 0.000 2.118 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
NAVICULA SP. ll BORY o. 952 0.000 0.000 o.oon 0.000 0,000 0.000 5.882 0.72b 0,000 o.ono 0.000 0,000 0.000 0.000 0.000 

H~VICULA SP. 14 0.000 0.0(;0 0.000 0.000 0.000 o. 980 0,000 0,000 0.000 0.000 0.000 0.000 o.m 0.000 0.000 0,000 

C NI I ISCHIA ACICULARIS M. S"ITH o.ono 0,1)00 o.ono 0.000 0.000 0.000 0,000 0.000 0.000 o. 9'0 0.000 0,000 0.000 0.000 0.000 0.000 

C NITISCHIA ACUIA HAN TISCH 0.000 0.000 0,000 0.000 0,000 0.000 0.000 0.000 o.n, 0,000 0.000 0.000 0.000 0.000 0.000 0.000 

HT! /S(HIA DTSSIPATA (KUfll. I 6RUN. o. ono 0.00,1 0. 000 o. 970 0. 900 o. noo 0,000 o.noo 5. l5b 0,000 0.000 0.000 0.000 0,000 0,000 0.000 

Mll/~(HIA llllA SOIUMHN 0.000 O,MO 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 990 0,000 0.000 0.000 0.000 0,000 0.000 

NTT ISCHIA FRUSTl~U" KUUI. 0.000 o. 001, 0.000 0.000 l.84l o.oon 0.0,10 0.000 11.111 4.9~0 0.000 0.000 0.000 0.000 0.000 0.000 

NITl~CHIA 6PACTLTS 0.000 0.000 0.000 0.000 41.157 0.000 0,000 0.000 2. 718 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NIT T~fHTA llNfARIS M. S"TIH o.nno 0.000 o.nno 0.000 T.9bl o.noo 0,000 1.%1 0. 72b 0. 0 70 0.000 0.000 0.000 0.0~0 0.000 0.000 

NT! !SCHIA PALE ACEA GRUN. 0.000 0.000 0,000 0.000 2.941 o.ono 0.000 0.000 0. 92b 2. 970 0.000 0.000 0.000 0.000 8.118 0. ?bl 

NII IC.rHIA REC TA 0.0•)0 0,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. ?70 0,000 0.000 0.000 0.000 0.000 0.000 

HIT 15CHTA SP. II HASSALL ,. :i2' ll.592 b. 31b I. 9~0 I. 7~1 11, 7bS 4.000 10.184 o. 000 0.000 0.000 11.421 lb.9B1 10,781 0. 971 0,000 

MIi TICHIA SP. I? HASSAl I. I. 111~ 0.000 l.05J I, 980 0.000 0.000 0.0<)0 0.000 0.000 0.000 0.000 o.m 0.000 0.000 o.ono o.noo 
Hll!S(HTA SP. ll HANIISCH 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0,980 0.000 0.000 0. 000 0. 7bl 0,000 0.000 0.000 0.000 

PINNUIARIA 90REALIS EHR. 0.000 0.000 0.000 0.000 0.000 o. 980 0.000 0.000 0.000 0,000 o.ono 0.000 0.000 0.000 O.OIIO 0.000 

R1«wosrHENIA CURVATA llUfll.J 6R. :1.R,1P. 2.857 0.000 0.000 S.941 0. 980 0.000 2,000 0.980 0,000 0.000 0.000 0.000 0.000 0. 980 o. 000 0.000 

R~O'ALOOTA 6l8LA l[~R. ! 0. "l,lll. 0.000 O.OM 0.000 0. 990 0.000 0.0~0 0,000 0.000 0.000 o. ~90 0.000 0.000 0.000 0.000 0.000 0.000 

s I ~UR~~[I s ~N([ rs [HR. 0.t)l1') 0.000 O.Ol)O 0.000 0.000 o.noo 0.000 0.000 0.000 0. 790 O.O•JO 0.000 o.coo 0.000 0.000 0.090 

S'IRIRHLA O~ATA kllf IT. 0.11()1) 0.000 O.O<JO 0.000 O.MO 0.000 0,01\1') 0.000 1.R52 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

SINEOPA RU"r[HS kUf.TI. 0.000 o. 971 0.000 0.000 0,000 0.000 0,000 0,000 0.000 0.000 0.0•10 0.000 0.000 0.000 0,000 0.000 

SYNEORA ULNA INI TIS(HI [HP. 0.000 o.oon 0. 000 0.000 1.%1 0.001) o. 000 0.000 2. 778 ~. ';ljO 0.000 0.000 0.000 0.000 J.881 1.846 

smDRA ULNA v. OlYRHYNCHUS lrDP. I HUS. 2.857 b.7% l.05l 0.000 0.000 5.082 l,000 Ubl 0.000 0.000 0.000 1.m 8,191 J.922 0.000 0.000 

SY~l~AA ULNA V. RM[SI llllRIB. I HIJ57. I. 90~ l.913 o.ono 0.000 0.000 2.911 o.ono 1.%1 0.1)1\0 4. ,~o 0,000 0,000 0,9H 0.98<1 0. 000 0.000 

TRIPON[M SP. 0.000 0.000 O.O•lO 0.000 0,000 0.000 0,000 0.000 0.000 0.000 0,000 0.000 0,000 0.000 0.971 0.000 

UHIMHT. OIAIO" 0.000 0.000 0.000 0.000 0.000 0.000 0,0<)0 0.000 o.ono 0,000 0.000 0.000 1.887 l.9bl 2. 913 0. 962 

ANqSfROO[S"US SP. 0. 000 o.noo 0. 000 0.000 0.000 0.000 2,01)0 0.000 0.000 0.000 0.0<)0 0.000 0.000 0.980 0,(11)0 0,000 

PRON[HfO CHLOROIHYT£ 0.000 0.000 0.0110 0. ,90 o.ono n.oon 0.0•)0 0.000 O.OM 0.000 0,000 0.000 0,000 0.000 0.000 0.000 

OfOU!;PNIU" SP. l!Nr 0. 95] 0.000 0.0110 0.000 0.000 0.000 0.000 0.000 0, 9lb 0.000 o. 000 0.000 0,000 0.000 0.000 0.000 

SCE~H[S"IIS AiMTUS ICIIOO. I 6. "· S"I TH 0.000 0.971 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.(IOO 0.000 0.000 0.000 0.000 0.000 0,000 

STl~fOClOHIU"·lllf SP. 0,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 O.MO i.,n 
l[TPAfORO~ SP. o.o~o 0.000 0.000 o. 000 0.000 0. 980 0.0,10 n.ooo o.ono 0.000 0,0<JO 0.000 0.000 0.000 0.000 0.000 

IY6HEM sr. AG,1ROH 0,000 0,000 0.000 0.000 0,000 0,000 0.000 0.000 0.000 0. 790 100.000 0.000 0.000 0.000 0.000 0,000 

- - ----- --- ---- - --- ---- - -- -- -------- ------ -- - ---. --- -- ---- ------ -- --- -- ----. - --- --- ----- -. -- -------- ---- ---- ---- --- --- -------- -- -- ---- ---- ---- ------------------ -- --- -
RELATIVE PERCENT A!UM[•AN([ 100 100 100 100 IOO TOO 100 100 TOO IM 100 100 100 100 100 100 

TOIAL TAIA ORSER'IIO I~ COUNTS 28 17 10 21 19 17 19 22 2B 29 I 18 lO 18 IS II 

------ ---------- ------------------ ----------- ----- ---------- ------------------------- -------------------------- -- ----------------------------------------------------------

OR. CJ(. - Or•Y• C'r••k 1. J,4, 1: A, I. C • r•pllc•t•• 
QTZ. CJ(. - OUllrtz Cr••k J6/I • J4 AuquAt. 

1 C "'[hry<!ophyttlj tindudt~ duto,~,i B6 : BluP·GrPr.rl ,'1gaP; 6: Gretn Algat; OAHS: 2bi8/Bi O 2b Au9u,l 1901; SA"rLE5 COLLECTED 19S7-PB 
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Year 

Ave. 
High 
Low 

TABLE 7.4-3 

RUNOFF FACTORS TO DERIVE QUARTZ CREEK HYDROGRAPHY 
AT QUARTZ CR. AT SH 140 NR. QUARTZ MOUNTAIN 

(7700 AC., 12.03 SQ. MI.) 

Basin 
Runoff Annual Per Acre Annual Yield 
Factor Precip. 

(in/in) (in.) (in.) (ft.) af/yr cfs/yr 

0.15 20 3.0 .25 1900 2.6 
0.25 35 8.8 0.73 5600 7.8 
0.10 12 1.2 0.10 800 1.1 

csm 

0.22 
0.65 
0.09 

QMGP-CHP07-FNL 7 - 11 F I N A L 







Water start 
Year Date 

1982 11/11 
1983 11/17 
1984 11/15 
1985 11/2 
1986 11/10 
1987 12/30 
1988 12/8 

Av. 11/21 
Median 11/15 

TABLE 7.4-6 

SNOW ACCUMULATION AND DEPLETION 
QUARTZ MOUNTAIN, SNOTEL 

Snow Pack 

Max. Max. Meltout Persistence 
SWEa Date Date (days) 

13.5 44/8 4/25 165 
17.1 3/23b 5/12 176 
11.5 3/19 4/20 158 
10.1 3/15 4/16 163 
6.0 1/17 3/26 136 
6.5 3/22 4/5 96 

10.8 3/14 4/16 149 
10.8 3/21 4/19 161 

a SWE = snow water equivalent, inches 

Snowmelt 
Rate 

(in./dy.) 

1. 93 
0.66 
0.31 
0.32 
0.09 
0.46 

0.63 
0.39 

b 17.1 in. remained unchanged for 24 days. Snowmelt commenced 
on 4/15. 
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Return 
period 
(years) 

25 
50 

100 

QMGP-CHP07-FNL 

TABLE 7. 4-9 

ESTIMATED PEAK DISCHARGE 
FOR THREE SMALL WATERSHEDS 
USING ADAMS et al. {1986) 

Peak Discharge (cubic feet per second) 

Quartz Cr. 
at SH 140 Angel Cr. North Fork 

300 170 55 
370 215 70 
450 275 90 
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TABLE 7.5-1 

WATER QUALITY MONITORING PARAMETERS 

Field Parameters 

Discharge (gpm or cfs) 
Air Temperature (°C) 
Water Temperature (°C) 
Field pH (pH units) 
Field Conductivity ( mhos/cm) 

Laborator Parameters (in mg/1 Unless Otherwise Noted) 

Alkalinity 
Arsenic 
Cadmium 

Antimony 
Barium 
Chloride 

Chromium 
Copper 

Conductivity (Laboratory) ( mhos/cm) 
Total Cyanide 

Fluoride 
Iron 
Manganese 
Nitrate-Nitrogen 
pH (Laboratory) (pH Units) 
Settleable Solids 
Sodium 
Sulfate 
Zinc 
Gross Beta (pCi/1) 

Hardness 
Lead 
Mercury 
Non-Filterable residue 
Selenium 
Silver 
Total Solids 
Turbidity (NTU) 
Gross Alpha (pCi/1) 

NOTES: Field parameters will accompany all sampling. 
Laboratory parameters will be evaluated twice yearly in 
May and August/September. 
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The species selected for analysis on this project may be 
found in OAR 340-41-922 and 925. Those species selected but 
not included in the OAR represent additional species essential 
to characterizing the quality of the surface waters and 
interpreting many of the standards. Many of the species 
included in the standards but not selected for analysis are 
organic chemical compounds not applicable to heap leaching. 

Microbiological indicator species and their concentrations 
also comprise a portion of the standards; however, they apply 
specifically to drinking water. The presence of domestic 
cattle over the entire project area renders all surface water 
unfit for human consumption without treatment. As the mining 
operations will not alter this condition, there will be no 
need to monitor microbiological indicators. 

The dissolved oxygen content of the flowing water only 
occasionally falls below saturation. When it does, the 
turbulent flow of the stream quickly restores dissolved oxygen 
levels. 

7.6.3 Field Determinations 

Measurements taken and physical species analyzed in the 
field at the time laboratory samples are collected are 
described in Appendix 7.G and include: 

(1) Streamflow or spring discharge, 

(2) Water and air temperature, 
(3) Current water stage and peak stage, if appropriate, 
(4) Field conductivity and pH. 

Other environmental descriptors which facilitate 
interpretation of the laboratory date include: 

(1) Weather conditions, 
(2) Site conditions, 
(3) Problems encountered and their resolution. 

7.6.4 Laborator Determinations 

Each site collection requires four sample containers: 
1-500ml Cubitainer 
1-lL glass bottle (acidified with HNO3) 
1-lL glass bottle (buffered with NaOH) 
1-2L glass bottle 

A gummed label on each sample bottle identifies the 
collector's name, the site name, the sample number, the date 
and time of the sample, and any other pertinent information. 
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APPENDIX 7.A 

STREAM AND SPRING DISCHARGE 
AND FLOW DATA FROM THE QUARTZ MOUNTAIN PROJECT 
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TABLE 7.E-2 

YATER QUALITY DATA FOR QUARTZ MOUNTAIN SPRING (QM) 
QUARTZ MOUNTAIN PROJECT 

Species \Date 870902 871005 871112 871209 880111 880210 880310 880408 880510 880615 880712 880812 
\Time 1030 1200 1520 1010 1050 1120 1020 1100 0830 0830 1050 0620 

Alkalinity, Total 39.6 38.1 37.3 39.4 37.8 38.4 36.2 39.4 36.1 37.7 39.8 40.8 
Bicarbonate 39.6 38.1 37.3 39.4 37.8 38.4 36.2 39.4 36.1 37.7 39.6 40.8 

Carbonate 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Antimony <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Arsenic <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 
Bariun <O. 1 <O. 1 0.06 0.06 0.05 0.06 0.05 0.08 <0.05 <0.05 <0.05 0.05 
Cadmiun <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Chloride 2.70 2.00 2. 10 2.00 2.04 2.00 1. 74 1.76 2.29 2.16 2.87 3.59 
Chromiun <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
conductivity Cunhos/cm) 64.0 60.0 62.0 64.0 72.0 65.0 68.3 66.8 64.9 65.8 65.5 65.8 
Copper <O. 1 <0.1 <0.1 <O. 1 <0.1 <O. 1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 
Cyanide, Total <0.004 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Fluoride 0.30 0.07 <0.05 0.18 <0.05 0.06 <0.05 0.06 <0.05 0.05 0.05 0.05 
Hardness, Total 23.4 22.7 26.8 21.0 24.5 24. 1 24.0 28.8 30.0 24.6 26.4 21.9 
Iron 0.25 0.17 0. 12 0.11 <0.1 0.50 0.30 <0.10 0.40 0.22 0.16 0.10 
Lead <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Manganese <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Mercury <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.044 0.001 <0.001 <0.001 0.085 
Nitrate (mg N03-N/L) 0. 16 <O. 1 0.23 0.16 0.16 0.15 0. 15 0.14 0.15 0.14 0.16 0.06 
Non-Filterable Residue 0.6 0.5 0.3 <O. 1 1.0 0.5 0.2 0.2 0.2 1.8 <0.2 0.2 
pH (Units) 6.5 6.6 6.5 6.6 6.6 6.6 6.6 6.9 6.6 6.8 6.8 6.9 
Seleniun <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Settleable Solids (ml/L) <O. 1 <O. 1 <0.1 <0.1 <0.1 <O. 1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 
Silver <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Sodiun 3.6 3.3 13.8 1.8 5.5 7.2 10.2 12.8 12.4 8.0 5.8 5.8 
Sol ids, Total 104 .0 104.0 110.0 104.0 91.0 96.0 103.0 106.0 103.0 110.0 104.0 104.0 
Sulfate 0.21 <O. 1 1.00 <O. 1 <0.1 <O. 1 <0.1 <0.10 <0.10 <O. 10 <0.10 <0.10 
Temperature (C) 11.0 10.5 11.0 11.0 6.9 10.5 8.7 8.8 11.0 11.0 11.5 
Turbidity (FTU) 3.20 2.60 3.10 3.40 3.00 2.80 3.50 3.25 6.90 4.80 4.60 3.80 
Zinc <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 
Gross Alpha (pCi/L) <1 <1 <1 <5 0.33 0.20 0.00 0.00 0.00 0.00 0.00 
Gross Beta (pCi/L) <1 1.80 <1 <5 4.82 0.77 0.00 6.58 0.00 2.80 8.77 

All data in mg/L unless otherwise noted 



I ( ( 

TABLE 7.E-4 

~ATER QUALITY DATA FOR SECONDARY STREAM STATIONS 

Species Sta. ID\ AN NT--- B R1--- DR2 DR4 NF QU2 QU4 
Date\ 870903 880510 870902 880510 870902 880510 870902 880509 870902 870902 880510 880510 870902 
Time\ 1445 1000 1440 0855 1635 1520 1330 0935 1420 1000 1210 1545 1010 

Alkalinity, Total 92. 1 44.9 75.1 36.1 65.3 54.2 61.7 54.2 63.8 66.9 28.4 39.2 74.6 
Bicarbonate 82.9 44.9 75.1 36.1 65.3 54.2 53.5 54.2 33.0 66.9 28.4 39.2 74.6 
Carbonate 9.2 0.0 0.0 0.0 0.0 o.o 8.2 0.0 30.8 0.0 0.0 0.0 0.0 

Antimony <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Arsenic 0.006 <0.005 0.040 0.008 <0.005 <0.005 0.006 <0.005 0.007 <0.005 <0.005 <0.005 <0.005 
Baril.ffl <O. 1 <0.05 <O. 1 <0.05 <0.1 <0.05 <O. 1 <0.05 <O. 10 <0.10 0.06 <0.05 <0.10 
Caanil.ffl <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Chloride 1.90 1.03 2.10 1.55 2.70 1.23 1.50 1.28 1 .90 2.10 1.61 1.29 2.30 
Chromil.ffl <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
conductivity (lffllos/cm) 137.0 71.4 101.0 66.1 97.0 88.3 84.0 89.0 86.0 96.0 49.8 66.9 101.0 
copper <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <O. 10 <0.10 <O. 10 <0.10 <0.10 
Cyanide, Total <0.004 <0.005 <0.004 <0.005 <0.004 <0.005 <0.004 <0.005 <0.004 <0.004 <0.005 <0.005 <0.004 
Fluoride 0.16 <0.05 <0.05 <0.05 0.08 <0.05 0.13 0.05 <0.05 0.08 <0.05 <0.05 <0.05 
Hardness, Total 76.5 41.2 55.3 34.0 57.4 48.4 54.0 49.2 56.5 57.0 26.8 36.0 56. 1 
Iron 0.15 0.65 0.54 3. 14 4.17 0.82 0.74 0.44 0.63 1 .83 0.94 1.00 2.07 
Lead <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Manganese <0.01 <0.01 0.03 <0.01 0.22 0.02 0.02 <0.01 0.02 0.17 <0.01 <0.01 0.20 
Mercury <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Nitrate (mg N03-N/L) <O. 10 <0.10 <0. 10 0. 15 0.73 <0.10 <0.10 <O. 10 <O. 10 0.42 0. 10 <0.10 0.52 
Non-Filterable Residue 1.5 3.0 2.3 6.7 20.0 8.0 1.4 2.4 1.7 17.0 6.5 5.0 22.2 
pH (Uni ts) 8.4 7.7 7.8 7.5 8.1 8.0 8.4 7.8 9.0 7.9 7.6 7.6 8.0 
Selenil.ffl <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Settleable Solids (ml/L) <O. 1 0.10 <O. 10 0. 10 0.20 0.10 <0.10 0.10 <0.10 <0.10 0.10 <0.10 <0.10 
Si Iver <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Sodium 4.5 10. 1 3.7 10.7 4.4 11.8 2.3 9.6 2.3 3.8 8.2 10.1 4.6 
Sol ids, Total 144.0 99.0 162.0 163.0 148.0 95.0 111. 0 86.0 110.0 124.0 120.0 102.0 141.0 

Sul fate 0.34 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <O. 10 <0.10 <0.10 <0.10 <0.10 1.03 
Temperature CC) 17 .5 11.0 15.5 9.0 20.5 20.0 18.0 6.5 18.5 12.5 12.0 15.0 13.5 
Turbidity (FTU) 0.72 9.0 3.4 35.5 20.0 6.9 1 .6 2.4 1.4 16.5 19.0 10.0 21.0 

Zinc <O. 10 <0.10 <O .10 <O. 10 <O. 10 <O. 10 <0.10 <0.10 <O. 10 <0.10 <0.10 <O. 10 <0.10 

Gross Alpha CpCi/L) 0.00 1.08 0.00 0.00 0.35 0.00 

Gross Beta (pCi/L) 2.96 12.31 0.00 0.00 1.89 5.54 

AN: Angel Creek near Powerline DR1: Drews Creek near Angel Peak NF: North Fork Quartz Creek 
ANT: Tributary to Angel Creek DR2: Drews Creek near Hunter's Cabin CU2: Quartz Creek above Butcher Creek 
BU: Butcher Flat Creek at Quartz Creek DR4: Drews Creek above Quartz Creek 0U4: Quartz Creek above Drews Creek 

All data in mg/l unless otherwise noted 
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TABLE 7.E-8 

MAXIMUM RECORDED 24-HOUR PRECIPITATION AT QUARTZ MOUNTAIN SNOTEL, 1981-1987 

MONTH JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

YEAR I (INCHES) 

981 0.7 2.9a 1.8 
982 1.0 0.7 2.0 0.6 0.4 0.3 0.6 0.2 0.4 0.7 0.4 1.0 
983 0.4 1.0 1. 7 0.3 0.5 0.7 0.6 0.7 0.2 0.2 1.2 0.9 

1984 0.3 0.4 0.7 0.7 0.5 0.6 0.1 1.3 0.1 0.8 0.9 0.5 
1985 0.2 1.0 0.7 0.3 0.4 0.3 0.5 o.o 1.1 0.6 0.9 0.7 
1986 0.8 1.5 1. 6 0.3 0.8 0.5 0.2 0.0 0.6 0.4 0.4 0.3(2) 
1987 0.6 0.6 0.4(2) 0.2 0.7 0.5 0.9 0.3 0.1 0.1 0.4(2) 1.0 
1988 1.0 0.1 0.4 1.0 0.7 0.5 0.0 0.1 0.3 

a 11/16, part of an 8-day storm period producing 5.1 inches precipitation 



TABLE 7.E-10 

PRECIPITATION PER DAY OF PRECIPITATION 
FOR QUARTZ MOUNTAIN SNOTEL 

1982-1988a 

Year Total Total Precip./ 
Precip. Days Day 
(in.) (in.) 

1982 30.8 96 0.32 
1983 35.8 115 0.31 
1984 29.6 100 0.31 -- 1985 17.3 57 0.30 
1986 23.6 77 0.31 
1987 20.8 78 0.27 
1988a 13.7 52 0.26 

Average 26.3 87 0.30 

a Through 9/30, end of WY 1988; data 
not included in average. 



SPECIES 

TABLE 7.E-12 

DETECTION LIMITS OF LABORATORY EQUIPMENT 
AT KLAMATH ENVIRONMENTAL SERVICES 

LIMIT SPECIES 

Alkalinitya,b 2 0. Manganese 
Antimony 0.005 Mercury 
Arsenic 0.005 Nitrate (mg NO3-N/L) 
Barium 0.1 NFR 
Cadmium 0.005 pH (Units) 
Chloride 0.1 Selenium 
Chromium 0.005 Settleable Solids (ml/L) 
Conductivity (umhos/cm) C Silver 
Copper 0.1 Sodium 
Cyanide, Total 0.004 Solids, Total 
Fluoride 0.05 Turbidity (FTU) 
Hardness 0.1 Zinc 
Iron 0.05 Radionucleides (pCi/L) 
Lead 0.005 

LIMIT 

0.01 
0.01 
0.1 
0.1 

d 
0.005 
0.1 
0.005 
0.1 
0.1 

e 
0.1 
1.0 

a All limits in milligrams per liter (mg/L) unless otherwise 
noted. 

b As mg/L CaCO3 

c No detection limit. No decimal values. 

d No detection limit. Data recorded to nearest tenth of a 
unit. 

e No detection limit. Data recorded to nearest tenth of a 
FTU or to two significant figures. 
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testing procedures. may be considered as scientifically valid 

data for the pu;:poses of (C). If toxicity occurs. the Depart~ent 

shall evaluate and implement measures necessary to raduce 

toxicity on a case-by-case basis. 

• Rule References by Basin: 

KtJW:h 
WE2'i.ll. 1 

Basin 

North Coast 
Mid Coast 
Umpqua 
South Coast 
Rogue 
Willamette 
Sandy 
Hood 
Deschutes 
John Day 
Umatilla 
Walla Walla 
Grande Ronde 
Powder 
Malheur River 
Owyhee 
Malheur Lake 
Goose and Sumll!.er Lakes 
Klsmath 

Toxic Substances 

340-41-205 (p) 
340-41-245 (p) 
340-41-285 (p) 
340-41-325 (p) 
340-41-365 (p) 
340-41-445 (p) 
340-41-485 (p) 
340-41-525 {p) 
340-41-565 (p) 
340-41-60 5 {p) 
340-41-n45 Cp) 
340-41-685 (p) 
340-41-725 (p) 
340-41-765 (p) 
340-41-805 (p) 
340-41-845 (p) 
340-41-885 (p) 
340-41-925 {p) 
340-41-96.S(p) 

._,/ 



Note: Bracketed [ l 
Underlined 

material is deleted. 
i::.a terial is nw. 
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li'DW. RI1LB LAM,tJAGE FOR Tone StmSTANCES STANDARDS 

The Current Pestici(!es and Other Organic Toxic Substances rult? to be 

delete~. Rule references for each basin appear as a footnote(*) at the 

end of the final rule. 

OAP. 340-41-*_(2)(p) 

["Festic:ides and other organic toxic substances shell not exceed thoi;e 

criteria contair.ed in the 1976 edition of the EPA publication "Quality 

Criteria for Water". These criteria shall apply unless supporting data 

shows conclusively that beneficial uses will not be adversely affected by 

exceeding a criterion by a specific amount or that a more stringent 

criterion is warranted to protect beneficial uaoa."] 

Final toxic substances standards to be adopted as rule OAR 

340-41-* (2)(p). Specific rule reference for each basin are included as a 

footnote(*) a~ the end of the final rule. 

OAR 340-41-_*(2) (p) Toxic Substances 

(A) Toxic substances shall not be introduced above na~ural background 

levels in the waters of the state in amounts, conce~t=ations, er 



OREGO!'I AOMl~ISTR,\Tl\'E Rl:LER 

Cll.\l'IFI{ ,:\~O. DI\ISIO'.'; -H - lJEP\RT\11-::--;r OF l·.'.'.\IIHl'-\IF'.'T.\I. <)l' .. \I.ITY 

c1 More ,1r1ngcnt \sa:,1.: 1rc::11:rn.:nt ::nd control rt·quirc• 
s may he: 1mpo,c:J whert· ~pcc1::il contl1110ns ma} 
re. 
:?) Industrial wa5tes: 

(l~ Aitcr ma:1.imum ;:-r:icuc:ibk .nplant control. a mini
mum of;srcondary tre:itmcnt or equ1,alcnt control (reduc• 
tion of su'spendcd solids and organic matcnal 1.1,here present 
in significapt quantiues. cffccti\e d1sinfcc11on where bo.c
terial organisms ofpub!ic iicalth s1gn1ticancc arc prese:1t, and 
control of toxi'c,or other deleterious suostanccs). 

(p) Specific\ industrial waste t~eatrnent requirements 
shall be determined on an 1nJ1v1Jual basis in accord:ince 
with the prov1s1ons pf t~1~ pl;m. o.pplicibk ktkr:il require• 
ments. and the follo1v,ng: 

(Al The uses which an: or mav likeh be made of 1:1c 
\ , . 

receiving stream: \ 
( Bl The si1.e 3.nJ r.:1~c1re cf 110 .... ot' 1he rcce1v.ng st:::::m: 
IC) The quan111~ and q1J~:,1:, ,;iwas,c:~ to be tr~·:i:ed: ;;nd 
I Dl The presence or abse·nce ui •)tr,er sources uf ;::,o!l u-

tion on the sarr::: watershed. \ 
(cl Where 1:1dus:r1al. comme~c1;1!. or :ii;ncultural 

e!l1uents contain s1gndican, quantwes Jl potcnually toxic 
elements. tre:J.tment requirements sh:;JI be Jeti;:rmined uuiiz-
ing appropn.1t:: bio;1ssa~s \ 

(d) industrial cou:1ng \,aters contJ1·mng ~igmticant heat 
!o::ds shall be subJecteC: tc 0ffstrcJm ccoi:'ng or hell reco,cry 
;:,rior to d1sdi.1rge 10 public waters. \ 

!el Pcs111ve rrot~ct:cn sh.:ill be pro\ ided to pre,ent 
bypassing of raw or inadequ"1cl: :reatc:d indus\r:ial wastes to 
any public "-lters. , 

(f) Facillt•-:s shall be ;:,rov1ded to prevent an~ cont:iin 
spills of po1eni1al:y t;.;~1c or hazardous materi3.l~. and a 
positive prograrr. :·or lCnt:i1rr.1ent and clt:anup of such spiils 
should they occur shall be developed and maintained. \ 

\ 

'\ 
Sl~l. Auth.: ORS Ch ,A8 
lfo1.: DE<.) ,:s I,!.,·!':-::- ·7 

Goose and Summer Lakes Basin 

Beneficial Water l'ses to be Prorected 
340-·H-9:?:? Water quality rn the Goose and Sun:r:1er 

Lakes B.::s1n iSc:e Figures l and 19) sh:ill be managed to 
protect the recognized !:)..:ncfi,~;al uses JS indicated in T:ijie 
18. 

S101 •. \ulh.: ORS ('h ~~:, 

Hi,1.: DEQ I :s ( .!.. ,·1 i -: l 

\\'ater Qua lit~ ~landard~ --.;'ll to he E.xceeded (Tobe . .\dopted 
Pursuant to OH.S 468.,35 ;ind Enforce:.bl.- Pursuant to ORS 
~68.i20. 46S.991J. and 4r,8.99:?) 

340--ll-915 t I l :---;,Jl\-ithst.:::,Cin~ th:: .,.a:er qual,t) ~tan• 
dards contained b~low. ti":e h1ghes: and best pr:.iC'\icJ.bh: 
trc>atment a:,d, ,;r c,ir.m:ii •Jf ·.,:istes. :Jlt:,·,ues. :ind t1c-., s 5hail 
1n c,-:ry ,:is~ be prov•(kd so ;is :o m:.11nt;,;1n d1ssoivcd o:w.yg<:'l 
ar.d O\erall "ater q~·:1ii1: :it '.he h1!!,l-,est pos,1bk k,ds and 
water ter.ipaa:ur::s . ..:ol:form bau~nal ..:oncentr:lllor.s. d1s
<;c,Jvcd c~c, ,:li ,u'1qanres. to,1..: mat~nah. rad10:i..:t1vit\. 
\urb1d1t1.:\ ,..·,,i<;r. ,id"'· .111d •:llh·r ;Lkt<:r:,ius fo, \l'r, Jl tiit.: 
10 .... ..:sl po,s1 --'~ a:'-e,~. 

f :i :-,.,, •.,j-:,s ,.~JII he J:·•~~.\ffc'ti ,\;,d '.10 JCII\ !111:S ,\- 1:I 

•"'t: 1,,.,1ncl;\..:, ... ,~:.:1 _"lti..::· .1h,rc ,r ir. 1..·-2:nt1nJtt(Jn ... ;t:. 

,-,.hi.:r ·.,J~t~' r ::1..·:., ;:,:..:t; ·-~1:: :J~"'~ .·< 1 L11.::;"l )1.\h~ :'01:y .. ,1:1~ 

~landJr,i 111 thrfvate:<; uf thl' ,,,wse anJ \umn:cr l..Jkt.:s 
UJ.~rn. 

(a) l'l1\\1llv..:d 11.,yg1:n ( DO i: 
(A) . .\II basin waters oct·pt Goose Lake: DO ccrn,·cntr:i

tions sh:ill no• h..: less th.in 75 per~rnt of ~:itural!on at the 
seasonal low. or k'ss ihan 95 percent ofsatural!on 1n ,pawn-
111g art·a, uurin11. spa\, ning. 1ncub;it1on. h;i1d1ing, and fry 
stage~ oh;;lmomd tishcs. 

(B) (i,)us,: L;ik..:. DO ccn•:.:nt 0 :illons sha:I not be kss. 
tlun 7 milligrams pc.:r liter. 

lb) Tc·rnpt'rJturc: 
(Al G,io~c L:ikc.:: DJd\ Ft:r::;:: tem~'..:r:itures ',/1JII nm 

,:, . .:c,·d 711' F. 0r the dail\' rr.::::11 arr.ori.:;n air ~c:q:crJti;rc. 
v-h1i.:ih.'\l·r ,,, grtJt..:: 

(8) \ii other -.,at~r,: .',,J 111,Jsurabi..: 1ncr,_.!sc.:s <ilall tic 
allowed <•ut,1dc' ot' th..: ass1gn1:d mt'l.tng zone. JS m..:asured 
rcla11"e to a :-ontro! :'L•:nt 1mrned1a:r::i:.- upstream from a 
d1\cl1:1,;c ,,111:11 ~1n:J111 :,•:,1rer:iturc~ Jrt: "~' F. ,·r grL·:itc.:r: nr 
'.71orc than() 5 r. 1nrre:.:,-~ Ju: to"' s1ngk-sourc:e discharg1: 
whc.:r. r.:t·c1\'Jng wale~ tlmpcratures arc 67.5' F. or less; or 
more :han 2" F 1m-rr::2~c duc to :::I! so..:rces :om'.Jined '""·hc:1 
stream tcmper.:tures Jrc: 66· F. or less. i::r.ce;Jt for spec: !ic:i!ly 
limned ..:urat1on ;i,:i\·1t1~·~ which ma~ be Jllthonzed b~ DEQ 
umkr ,:.ll·il t'1Jnd1t:,Jns .:s DEQ ar.J the f}:p:mmrnt or Fish 
.:ind Wi!Jhtc may prcscr.t-e and which are ne-.:::,s.::ry to 
accommoJJ,: i<:g111rn1te uscs or act1\ :tics wh,re tem
peratures :n e.,ccss ct' this standard 3.re unavo:dabie and all 
pracu,·:ii rrt·vent:ve techniques 1-.J,·e been :ipphcJ to m1n1· 
miz.: :,:m;:ierz,turc ns.:s. The Dm:ctor s".ail hold :i public 
he:wn~ ·.,h,:n a r,·uuest !-or an .:.,ccption Ill thi: 1cm;1cra1ur~ 
standard !:,r a ;:,l:i'lneJ activity or dis;;h:J.rge wdl 1n all 
probJo:lity :idvcr~d:.- affect the bcnef!;;tal uses. 

1cl T ... ~trdit~ 1Jackson Turbrc:tty L'nm. JTU): ;-..;o more 
than :1 IO ;,crcr::nt c1Jmulat1ve increase rn natural stream 
turt-,di1ies shall he :illowed. :i.s m~·:isured re!at1ve to a control 
po1r.1 imml.'d1:11ely upstre:im of the turb1d1ty c.:.usrng actt v11y 
H:'Jwe\'er. !im1ted dur:llion :ictivit: ·~ necessary to :iddrcss an 
emergency ,1r 1,1 JccommoJ::.te essentral Jredg,ns, •~onst~uc• 
t1on or o•.lier ie~!limate activities Jnd which cause the st:i.n• 

Jud 10 t•t· :,c.:~a·.:d ma, be :iutbonzed ;:iroviJed ail ;,rJctic.:i
!'llc turb1J1t:, l°L nl,<JI tectrn1quc:s h::.ve !x:n :i:,plr~d ::;n,: one of 
the tollow1ng h:.is bet:n <.2r:intc:d: 

i .\ l En{crgcncy :i~:1\'itres: . .\;:iprov:-1 coorcl:r.:i:ed by 
DE<) .,.1th the Dcp::rtmer,t of Fisr. and \Vi(,jlifr under 
cor.d1t10n~ the:, ma:, pn:scribe to accommcda:e response to 
emergences or :o rrote-:t puhl1c health ar.d \\elf::ire. 

(Bl Dro::J.:?::r.!!. Cor.siruc11on or other Lei:1t1rr.a:.e .Act1v1-
t1~s: P.:rm1t o-r c:~rt1!ic:i1,on au.honzcd u.,der terms of Sec
c1on ~-Ji ,Jr 4(,.! i P1:rr.-.1ts :ir,d L:..:ens,·s. FcC:·:r::11 v. .:.t :r Po:tu• 
t1or; Con1rc! .\c:l or O-\R J.!1-gs.t!.li''; -:t ,q.11<·::rov:il Jnd 
fill ?crni,:,. D1,·1,1..::, 'Jl°Sute wndsi. Wit~ l!rn:t.:.• 1-:-:s :ind 
ccnJilwns g.ovcrn:r.g liH.: act1·-11:, set turth r:i th~ :,er:n1t or 
ccr:1ti;.:Jtc 

1J) ;:iH 1H:-droi;1.:n k'1 C0ni:en1r;i.1:cnl· 
1.\1 GL,,,~,· l.::kc: pH -.aiL:es s~J,I :1ot fa:i c:.1·.s1de tr,,: 

r::1:-cge ot' ·.s 10 '-.5. 
1 Rl -,I: o:ht:r ~;i,1C1 "Jte~s· ;:H . :::u..:s 5'1a'.: :iot fa:I 

,-_ut·--l,1i.. d>: ~-J:\i.!•.: ni' .. '.1 :0 () iJ. 
1 ~ 1 n, i:.:in1;m~ oi' t::c col1:1.H rn !_!rou;:i .,. l:erc: :is,0c:ited 

.., ,:,, ::.:,i ,,Jur,.:~, \IP'.'-. "r ~-1:.21' 2.k-i, \'.F ~s1:1l; a r~rresc:1-
• .. I : \ l. r ~ !1 ;l; ·..: .. ' \. •,,; ; ':7 p !,, ..... ' -\ '~' ~ :-:-": r: .l ~ _, ! .:. '~• 1 I .~!_' ~ '.; I L: ' .. : : ". r :":"". 

~ \. .... ' 







TABLE 7.E-9 

MONTHLY PRECIPITATION SINCE 1982 AT LAKEVIEW 2NNW AND QUARTZ MOUNTAIN SNOTEL 

MONTH JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR 

Lakeview 2NNW 
1982 0.78 1.47 1.78 0.52 1.01 1. 22 0.94 0.22 0.80 1.71 2.24 2.27 14.96 
1983 1.00 2.12 2.76 1.88 1. 82 0.49 0.34 1.19 0.56 0.93 2.94 4.08 20.11 
1984 0.20 1.31 1.19 1.16 0.82 1. 42 0.77 1.05 0.45 1.98 2.65 0.62 13.62 
1985 0.37 1.22 1. 90 0.36 0.91 0.13 0.28 o.oo 1.99 0.23 4.12 0.10 11.61 
1986 1.07 4.71 2.08 0.51 2.80 0.43 0.08 T 2.73 0.61 0.81 0.90 16.73 
1987 2.04 1.28 2.30 1. 54 1. 69 2.37 1.18 0.10 o.oo 0.00 0.83 2.51 15.84 
1988 1.74 0.24 0.37 3.38 0.93 0.54 0.08 0.18 T 

AVG 0.91 2.02 1.77 1. 34 1.43 0.94 0.52 0.43 1.09 0.91 2.26 1.59 15.41 
MAX 2.04 4.71 2.76 3.38 2.80 1. 42 0.94 1.19 2.73 1.98 4.12 4.08 20.11 
MIN 0.20 1.22 0.37 0.36 0.82 0.13 0.08 o.oo o.oo 0.00 0.81 0.10 11.63 
AVG (73) 1.76 1.52 1. 34 1.11 1. 37 1.11 0.33 0.34 0.61 1.13 1. 66 1.85 14.98a 
AVG (25) 2.09 1.65 1.46 1.16 1.38 1. 24 0.33 0.61 0.59 1.36 2.21 2.22 16.30b 

a 1913-1986 
b 1961-1985 

MONTH JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR 

Quartz Mountain SNOTEL 
1982 4.7 2.3 3.8 3.6 0.6 2.0 1.4 0.5 0.5 2.9 2.9 5.6 30.8 
1983 2.5 5.7 5.7 1.8 1.3 1.5 1.2 1.4 0.3 0.4 5.1 8.9 35.8 
1984 0.5 2.7 3.5 2.7 2.2 2.6 0.1 1.3 0.1 3.2 5.5 2.0 26.4 
1985 0.4 2.2 3.5 1.0 0.8 0.7 0.5 0.0 3.0 1.1 3.0 1.1 17.3 
1986 2.6 6.2 3.3 1. 5 2.3 1.5 0.2 o.o 3.2 0.6 1.1 1.1 23.6 
1987 3.5 2.1 2.7 0.3 1.3 2.2 2.7 0.6 0.2 0.1 1. 3 3.8 20.8 
1988 4.7 0.1 1. 6 4.0 1.5 1.0 o.o 0.1 0.7 

AVG(7) 2.7 3.0 3.4 1. 8 1.4 1.6 0.9 0.6 1.1 1.4 3.2 3.8 25.8 
MAX 4.7 6.2 5.7 4.0 2.3 2.6 1.4 1.4 3.2 3.2 5.5 8.9 35.8 
MIN 0.4 0.1 1. 6 0.3 0.6 0.7 o.o 0.0(2) 0.1 0.1 1.1 1. 1 (2) 17.3 
AVG ( 25) 2.9 2.4 2.4 1. 7 1.7 1.7 0.5 0.7 0.9 1.9 3.3 3.8 23.9c 

C 1961-1985 

-( ( ( 
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TABLE 7.E-5 

WATER QUALITY DATA FOR SECONDARY SPRING STATIONS 

Species Sta. ID\ 
Date\ 
Time\ 

Alkalinity, Total 
Bicarbonate 
carbonate 

Antimony 
Arsenic 
Barium 
Cadmium 
Chloride 
Chromium 
Conductivity (umhos/cm) 
Copper 
Cyanide, Total 
Fluoride 
Hardness, Total 
Iron 
Lead 
Manganese 
Mercury 
Nitrate (mg N03-N/L) 
Non-Filterable Residue 
pH (Units) 
Selenium 
settleable Solids (ml/L) 
Silver 
Sodium 
Solids, Total 
sulfate 
Temperature (C) 
Turbidity (FTU) 
Zinc 
Gross Alpha (pCi/L) 
Gross Beta (pCi/L) 

BH: 
EW: 
RRl: 
RR2: 

Buckhorn Spring 
Ewauna Spring 
Railroad Spring 1 
Railroad Spring 2 

---BH 
871112 880509 

1600 1145 

89.5 
89.5 
0.0 

<0.005 
<0.005 

<0.05 
<0.005 

1. 20 
<0.005 

128.0 
<0.10 

<0.001 
<0.05 

87.7 
0.16 

<0.005 
<0.01 

<0.001 
0.12 

0.3 
6.6 

<0.005 
<0.10 

<0.005 
11.3 

126.0 
3.50 
10.0 
0.80 

<0.10 

57.3 
57.3 
0.0 

<0.005 
<0.005 

<0.05 
<0.005 

1.31 
0.005 
96.5 

<0.10 
<0.005 

<0.05 
58.0 
1.49 

<0.005 
<0.01 

<0.001 
0.11 
0.4 
6.6 

<0.005 
<0.10 

<0.005 
8.1 

121. 0 
<0.10 

9.0 
15.50 
<0.10 

0.00 
0.00 

( 

EW 
880509 

1215 

37.2 
37.2 
0.0 

<0.005 
<0.005 

0.07 
<0.005 

1. 73 
<0.005 

66.8 
<0.10 

<0.005 
<0.05 

40.8 
6.61 

0.006 
<0.01 

<0.001 
0.24 
11. 0 

6.3 
<0.005 

0.10 
<0.005 

12.3 
166.0 
<0.10 

7.5 
38.50 
<0.01 

0.00 
0.00 

RRl----
870903 880510 

1345 1405 

31.4 
31.4 
o.o 

<0.005 
<0.005 

<0.10 
<0.005 

1. 90 
<0.005 

50.0 
<0.10 

<0.004 
0.08 
25.5 
0.13 

<0.005 
<0.01 

<0.001 
<0.10 

10.0 
6.5 

<0.005 
0.10 

<0.005 
2.7 

90.0 
0.48 

2.00 
<0.10 

28.4 
28.4 
o.o 

<0.005 
<0.005 

0.05 
<0.005 

1.55 
<0.005 

50.2 
<0.10 

<0.005 
<0.05 
26.0 
0.22 

<0.005 
<0.01 

<0.001 
<0.10 

1.0 
6.7 

<0.005 
<0.10 

<0.005 
9.4 

84.0 
<0.10 
12.0 
5.90 

<0.10 
0.00 
3.30 

RR2 
870903 

1410 

34.5 
34.5 
o.o 

<0.005 
<0.005 

<0.10 
<0.005 

1.90 
<0.005 

51.0 
<0.10 

<0.004 
0.08 
23.0 
o. 25 

<0.005 
<0.01 

<0.001 
0.68 
12. 0 
7.9 

<0.005 
0.10 

<0.005 
2.6 

91.0 
0.34 
13.5 
2.90 

<0.10 

I 



TABLE 7.E-3 

ijATER QUALITY DATA FOR QUARTZ CREEK AT SH 140 NEAR QUARTZ MOJNTAIN (QU1) 

Species \Date 870902 871005 871112 871209 880111 880210 880310 880408 880511 880615 880712 880812 
\Time 1535 1115 1330 1115 1215 1210 1045 1125 0810 0950 1140 ORY 

Alkalinity, Total 108.0 114.0 81.1 68.3 89.3 72.6 35.2 44.7 49.0 62.8 99.8 
Bicarbonate 8.2 85.4 81.1 68.3 89.3 72.6 35.2 44.7 49.0 62.8 99.8 
Carbonate 99.8 29.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Antimony 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Arsenic <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Bariun 0.10 <0.05 0.11 0.08 0.07 <0.05 0.07 0.05 <0.05 0.07 <0.05 
Cadmiun <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Chloride 2.70 2.40 2. 10 1.70 1.91 1.47 2.05 1.49 1.45 1.32 2. 
Chromiun <0.005 <0.005 <0.005 0.100 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
conductivity (unhos/cm) 151.0 156.0 120.0 101.0 147.0 115.0 65.6 71.1 79.4 96.0 146.0 
copper <0.1 <0.1 <O. 1 <O. 1 <0.1 <O. 1 <0.1 <0.10 <0.10 <0.10 <0.10 
Cyanide, Total <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Fluoride 0.13 0.13 0.11 0. 17 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.07 
Hardness, Total 87.1 75.8 69.4 49.2 69.4 59.5 32. 1 43.7 43.6 49.5 78.0 
Iron 0.99 0.65 0.53 2.46 0.46 1.80 2.80 1.40 0.24 0.56 0.34 
Lead <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Manganese 0.04 0.04 0.01 <0.01 0.02 0.06 0.03 0.01 <0.01 0.01 0.01 
Mercury <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Nitrate (mg N03-N/L) <0.1 0.14 <O. 1 0.21 <O. 1 0.16 0.03 0.12 0.11 <0.10 <0.10 
Non-Filterable Residue 5.5 18.6 3.0 4.3 4.3 15.6 10.0 3.7 7.0 4.0 6.0 
pH (Uni ts) 8.4 9.6 7.7 7.4 7.4 7.3 7.0 7.4 7.3 7.3 8.1 
Seleniun <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Settleable Solids (ml/L) <0.1 <0.1 <0.1 <0.1 <0.1 0.10 0. 10 <0.10 0.10 <0.10 <0.10 
Silver <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Sodiun 5.8 9.0 17.5 4.0 7.0 7.7 6.1 10.5 9.8 8.0 10.7 
Sol ids, Total 174.0 184.0 145.0 181.0 1n.o 160.0 171.0 124.0 113.0 124.0 161.0 
Sul fate <0.1 <0.1 2.70 <O. 1 <0.1 <0.1 <0.1 <0.10 0.30 <0.10 <0.10 
T cmpcrature ( C) 20.5 10.0 10.5 4.5 0.0 2.0 0.0 4.0 10.0 18.0 20.0 
Turbidity (FTU) 6.60 14.00 7.00 36.00 16.00 17.50 35.50 18.00 8. 10 6.30 4.60 
Zinc <0.1 <O. 1 0. 10 <0.1 <0.1 <O. 1 <0.1 <0.10 <O. 10 <0.10 <0.10 
Gross Alpha (pCi/L) <1 <1 <1 <5 0.16 0.08 0.36 1.43 2.72 0.40 
Gross Beta (pCi/L) <1 <1 <1 <5 3. 15 1.62 0.00 4.50 16.88 0.00 

All data in mg/L unless otherwise noted 

( ( ( 



TABL.E 7.E-1 

YATER QUALITY DATA FOR DREWS CREEK ABOVE SH 140 (DR3) 
QUARTZ MOUNTAIN GOLD PROJECT 

species \Date 870902 871005 871112 871209 880111 880210 880310 880408 880511 880615 880712 880812 
\Time 1515 1015 1050 1210 1315 1300 1130 1210 0850 1050 1225 0645 

Alkalinity, Total 63.3 64.6 54.2 51.5 52.6 49.3 50. 1 50.5 47.5 59.6 65.1 68.8 
Bicarbonate 29.6 64.6 54.2 51.5 52.6 49.3 50.1 50.5 47.5 59.6 65.1 68.8 

carbonate 33.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Antimony 0.009 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Arsenic <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 0.007 0.015 
Bariun <O. 1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Cadmiun <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Chloride 2.00 1.10 1.50 1.40 1.08 1.14 1.48 1.29 1.26 1.35 2.07 2.87 
Chromium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
conductivity (urhos/cm) 85.0 86.0 82.0 77.0 88.0 77.0 86.0 78.6 81.8 92.2 96.6 99. 1 
copper <0.1 <O. 1 <0.1 <O. 1 <0.1 <O. 1 <O. 1 <0.10 <O. 10 <0.10 <0.10 <0.10 
cyanide, Total <0.004 <0.004 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Fluoride 0.13 0.20 0.09 0.15 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 <0.05 
Hardness, Total 57.0 56.8 51.1 45.4 46.9 45.8 50.9 47.3 48.8 50.3 61.2 57.7 
Iron 0.42 0.13 0.29 0.51 0.20 0.90 1.80 1.40 0.44 0.68 o.n 0.52 
Lead <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Manganese 0.02 0.02 <0.1 <O. 1 <0.1 0.02 0.06 0.03 0.02 0.02 0.07 0.04 
Mercury <O .001 <0.001 <O .001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 
Nitrate (mg N03-N/L) <O. 1 <0.1 <0.1 <O. 1 <0.1 <O. 1 <O. 1 <O. 1 <O. 10 <0.10 <0.10 <0.10 
Non-Filterable Residue 1.2 0.6 1.0 3.8 2.0 4.2 12.0 10.3 6.3 5.5 3.6 5.5 
pH (U~i ts) 9.0 8.0 7.8 7.7 7.7 7.6 7.8 7.9 7.8 7.8 8.2 7.8 
selenium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
settleable Solids (ml/L) <0.1 <O. 1 <0.1 0. 1 <O. 1 <O. 1 0.2 0.2 0.1 <0.10 <0.10 0.1 
Silver <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Sodium 2.5 3.4 11.6 2.7 3.2 4.0 5.8 8.6 8.2 5.3 6.3 6.8 
Sol ids, Total 103.0 105.0 85.0 98.0 90.0 89.0 117 .0 100.0 88.0 97.0 106.0 111.0 
sulfate <0.1 <O. 1 0.80 <O. 1 <O. 1 <O. 1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 
rempcrature CC) 9.0 8.0 4.0 0.0 2.5 0.0 2.1 7.5 17.0 19.5 
Turbidity (FTU) 1.40 0.95 1 .40 4.40 3.80 4.30 9.80 6.65 5.30 3.70 1.50 2.00 
Zinc <O. 1 <O. 1 <0.1 <0.1 <O. 1 <O. 1 <0.1 <O. 1 <0.10 <0.10 <0.10 <0.10 
Gross Alpha (pCi/L) <1 <1 <1 <5 5.68 0. 14 0.00 1.25 0.55 1.13 0.00 
Gross Beta (pCi/L) <1 <1 <1 <5 7.40 3.61 0.00 0.00 0.00 0.00 0.00 

All data in mg/l unless otherwise noted 

( ( ( 









TABLE 7.B-3 

MONTHLY PRECIPITATION SINCE 1982 AT FOUR STATIONS 

~ONTH : JAN FEB IIAR APR NAY JUN JUL AUG SEP OCT NOV DEC YR. --
--------- ; ---------------------------------------------------------------------- ---------
YfAt' 

A. Kl,l!!ath rails 

1982 0.99 2.35 1.84 0.65 0.25 1. 54 O.ES 0.63 0.4') 1.34 l.71 3. 15 15.49 
l':83 1.07 2.50 2.78 1.44 0.56 0.36 o. 51 0.73 0.52 0,78 3.66 5.81 20, 72 
i994 0.23 1.51 1.25 I.IO 0.51 0.74 0.40 I. 56 0.50 I. 94 3.69 1.30 14.7~ 
1'365 0. 14 1.20 0.95 0.29 0.39 0.68 0.95 0.09 2.36 0.87 1.61 0.74 10.26 
!986 !.87 4.66 I. 48 0.18 0.89 o. F.9 0.11 0.00 2.45 0.50 0,94 0.62 14.39 

AVG 0.86 2.44 1.66 0.73 : . 52 0.80 0.52 0.60 I. 25 1.09 2.32 2.32 15.12 
MAX 1.87 ◄ .66 2.7B 1.44 0.89 I. 54 0.95 1.56 2.45 1.94 3.69 5.B1 20.72 
NIN o. 14 1.20 0.95 0.18 0.25 0.36 o. 11 0.00 0.40 0.50 0.94 0.6: 10.:s 

B. Lakeview 

1382 0.79 1.47 1. 78 0.52 1.01 I. 22 0.94 0.22 0.80 I. 71 2.24 2.27 14.% 
1983 i. 00 2. 12 2,76 1.88 1.82 0.49 0,34 I. 19 0.56 0,93 2.94 4.08 20.11 
1984 0.20 !. 31 1.19 1.16 0,82 I. 42 0,77 I.OS 0.45 1.98 2.65 O.ti2 13.62 
1385 0.37 1.22 I. 90 0.36 0.91 0. 13 0.28 0.00 1.93 0,23 4.12 0.10 11. 61 
1986 1.07 4.71 2.0B 0.51 2.80 0.43 0.08 T 2.73 0.61 0.81 0.90 16,73 

AVG 0. 68 2. 17 1.94 0.89 I. 47 o. 74 0.48 0.49 1.31 1.09 2.55 1.59 15.41 
MAX 1.07 4. 71 2.76 1.88 2.80 I. 42 0.94 1.19 2.73 I. 98 4. 12 4.08 20.11 
NIN 0.20 I. 22 I. 19 0.36 0.82 o. 13 0.08 o.oo 0.45 0,23 0,81 O. !O 11. 63 

c. Quartz ~ountain SNOTEL 

1382 4.7 2.3 3.8 3.6 0.6 2.0 I. 4 0.5 0.5 2.9 2.9 5.6 30.8 
1 '383 .... ~· 

'.,,J 5.7 5.7 1.8 I. 3 1.5 I.: 1.4 0.3 0.4 5. I 9.9 35.8 
1384 0.5 2. 7 3.5 2. 7 2.2 2.6 0.1 1.3 o. 1 ,, , 

.), 4 5.5 :.o 26.4 
!S85 0.4 "" L, i. 3.5 1.0 0.8 0.7 0.5 0.0 3. 0 1.1 3.0 1.1 17.3 
1986 2.6 t. 2 3.3 1.5 ' ,, •• J 1.5 0.2 0.0 3.2 O.f, I.I I.I 23.6 
I '387 3.5 2. I 2.7 0.3 1. 3 2.2 2.7 0.6 0.2 0. I I. 3 3.8 20.8 

AVG 2.4 3.5 3.R I.B I. 4 t. a 1.0 0.6 0.7 1. 4 3.2 3.8 26.8 
Y:AX 4.7 6.2 5.7 3.6 ,, " "'.) 2.6 1.4 1.4 3.2 3.2 5.5 8.9 35.B 
~lN 0.4 2.2 3.3 1.0 0.6 0.7 0.1 0.0(2) 0.1 O. I 1.1 I.I 17.3 

D. R,Jund Grove 

1982 2.27 3.93 2.L6 1.83 0.51 I. 95 1. 14 0.23 0.89 2.49 2.99 3.24 24.21 
1983 1. 68 3.71 4.00 1.41 0.55 I. 4& 0.93 2.08 0.50 1.33 3.97 s. 18 26.80 

1994 0.27 1. 12 2.34 2. ~., 1. 16 I. 82 0.32 2.10 0.20 2.42 3.83 1.20 19.33 

1~85 0.40 0.90 I. 92 0.80 0.95 0.70 0.14 " 2.36 0.09 1. 17 0.70 

1986 2. 14 4.30 2.31 0.87 1.76 o.so " " 2.40 o. 74 1.09 0.66 

2.80 2.65 1.49 0.99 1.29 0.63 1.47 1.27 1.58 2.61 2.:0 20.33 
AVG 1.35 

4.00 2. :,S 1.76 1.95 1.14 2.10 2.40 2.49 3.97 S.18 26.80 
~~J 2.27 3.9~ 

0.74 1.09 0.66 19.:3 
l'IIN 0.27 0.90 1. 92 0.80 0.51 0.50 o. 14 0.23 0,21) 



























TABLE 7.4-8 

PRECIPITATION DATA FOR STORMS OF SELECTED 
RETURN PERIODS AFTER MILLER et al. (1973) 

Return Storm Yield (inches) 
Period 
(years) 1-hour 6-hours 24-hours 

2 0.36 0.8 1. 6 
5 1.0 2.0 

10 1.1 2.2 
25 1. 3 2.6 
50 1.5 2.8 

100 1.04 1. 7 3.0 
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TABLE 7.4-1 

DETERMINATION OF QUARTZ MOUNTAIN 
SNOTEL PRECIPITATION 

FOR THE LONG-TERM AVERAGE AND FOR A 
MINIMUM AND A MAXIMUM YEAR 

1982 - 1986 Average Percent Minimum 
Average Annual Change Precip. 
Annual Period of (15.04/ Period of 

station Precip. Record 

Klamath 
Falls 15.12 12.98 

Lakeview 15.41 14.98 

Round 
Grove 23.45 17.16 

3-Station 
Average 17.99 15.04 

SNOTEL 26.78 22.5a 

a 26.78 x 0.84 = 22.5 predicted 

b 22.50 x 0.57 = 12.8 predicted 

c 22.50 x 1.58 = 35.6 predicted 

17.99) Record 

6.80 

8.89 

10.09 

0.84 8.59 

12.9b 

.\ 

Percent 
Change 
(8.59/ 
15.04) 

0.57 

Maximum Percent 
Precip. Change 
Period of (23. 81/ 
Record 15.04) 

20.87 

23.75 

26.80 

23.81 1.58 

35.Jc 

I 



















CLIENT GALA TIC RESOURCES INC. BOREHOLE No 

~ STEFFEN ROBERTSON & KIRSTEN 

\ ~ Consultln, Enclneers 

PROJECT QUARTZ MOUNTAIN MW- 2 

SHEET 
PROJECT No. __ -'1...:.1=8.;;..0..;;.8 ___ _ 

DATE DRILLED 11/4/87 

DRILLER ROGER CHANCELLOR 

1 OF 2 

INSPECTOR 

D.G • 

... L_o_c_A_T_I_O_N _____ a_u_A_R_T_Z_M_O_U_N_T_A_IN...:.._o_R_E_G_O_N _____________________ --i._./ 

COORDINATES SURFACE ELEVATION 

DEPTH 
(FEET) 

-25 

-50 

._ 100 

-125 

-150 

.... f 7 5 

- 200 

( 80) 

180) 

DESCRIPTION 

TOPSOIL, SIL TY, FRACTURED BASALT 

HARD, DARK GREY TO BLACK, VESICULAR, FRACTURED BASALT 

HARD, RED & BLACK, HIGHLY FRACTURED, INTERFLOW BASALT 

NU I ES: 

1. BORING WAS DRILLED WITH AIR ROTARY METHOD 
AND a• JlJ HAMMER BIT. 

2. WATER CIRCULATED FROM 10 FT. TO 423 FT. TO 
ENHANCE REMOVAL OF CUTTINGS. 

3. WATER FIRST ENCOUNTERED AT 80 FT. 

4. see MW-2 FOR COMPLETION DETAILS. 

DISCHARGE 
(GPM) 

'80) 

( 100) 
1.5 

( 180) 

-

-

-

-

-

-

-



STEFFEN ROBERTSON & KIRSTEN c LI r NT GALA TIC SERVICl:_~ __ HiC.__ w E: LL No -

PROJECT QUARTZ MOUNTAIN MW-1 

Con•ultlng Engln••'• PROJECT No. _ _.1..;.1..cc.6-"-0-=-6.,_,.Q<....:7'----___ 

DATE 1/2/88 

WELL LOCATION 
N240,193.287 E1,917,087.291 

MONITORING WELL DETAILS 

6" f;6 PROTECTIVE-------- _ 
CASING -----

DRY GRANULAR 
BENTONITE 

FLUSH JOINTED 
PVC CASING 
SCH. 80 

BENTONITE PELLETS 

No. 8-12 SILICA SAND 

0.020• SLOTTED 
PVC SCREEN 

2• x 6• ENDCAP -

BENTONITE SLURRY 

NOTES: 

+--------TOP OF PVC 

DEPTH 434. 
t,,<,,-+r~..-:.1 -;::o=E=p=r,....,.H---===;__ __ 

BY 

B.BASSE 

1. NOT DRAWN TO SCALE 

2. SEE BORING LOG -,. MW- 1 
FOR DETAILED ROCK DESCRIPTION 

~~u.:.~ =s-=o...,5 ·::.-e-----.a 
'• 

6
• f1 .,\ OE~TH BOTTOM OF BORING 

3. ALL ELEVATIONS APPROXIMATE 

4. 270'-350' CONTINUOUS SCREEN 

5. 1so·-210· AND 350·-390•;10· 
OF BLANK & 20· SCREEN 
ALTERNATING 



STEFFEN ROBERTSON & KIRSTEN 

~ Con,ultlnr Enrlnem 

CLIENT GALATIC RESOURCES INC. BOREHOLE No 
MW-1 

PROJECT QUARTZ MOUNTAIN 

PROJECT No. ___ 1_1_8_0_8 ___ _ 

DATE DRILLED 12/22/87 

DRILLER ROGER CHANCELLOR 

LOCATION QUARTZ MOUNTAIN, OREGON 

SHEET 

1 OF 2 

INSPECTOR 

D.G. 

COORDINATES SURFACE ELEVATION 

DEPTH 
(FEET) 

-so 

'-100 

-150 

,_ 200 

-250 

'- 300 

,-350 

'-400 

(80) 

( 185) 

'2 30) 

'2 4 5) 

DESCRIPTION 

HIGHLY AL TE RED, WHITE/PINK, HARD RHYOLITE 

HARD, ANGULAR, HIGHLY MINERALIZED RHYOLITE 
INCREASING HARDNESS WITH DEPTH 

LIGHT GREY, HA RD, HIGHLY MINERALIZED RHYOLITE 

LAYERED CLAY AND GREY AL TE RED FLOW MATERIAL 

GREY, HARD, ANGULAR, MINERALIZED RHYOLITE 

NOTES: 

1. BORING WAS DRILLED WITH AIR ROTARY METHOD 
AND 8" fi!J HAMMER BIT. 

2. WATER CIRCULATED FROM 5 FT. TO 802 FT. TO 
ENHANCE REMOVAL OF CUTTINGS. 

3. WATER FIRST ENCOUNTERED AT 222 FT. 

4. SEE MW-1 FOR COMPLETION DETAILS. 

DISCHARGE 
(GPM) 

1(222) 
0.5 

{llg) 25 

~) 30 

(302) 
50 

55 

58 

-

-

-

-

-

-

-

-...../ 

----



















Quartz Creek stream channel in the southwestern portion of the 
site. Artesian conditions (groundwater elevations above 
ground surface) have been identified near Angel Camp and along ____,, 
portions of Drews creek. 

8.5.2 Results of Water Level Monitorin 

using the average water level elevations computed in 
Table 8. 5-1, a groundwater contour map has been constructed 
(Figure 8.5-1). Based on this map, the following 
characteristics of the groundwater flow system were 
investigated: 

o Direction of regional groundwater flow; 

o Influence of topographic relief and structural features 
on local directions of groundwater flow; 

o Relationship between the groundwater flow system and 
surface water; and 

o Quantification of groundwater flux rates. 

The interpretations presented herein were corroborated, 
when appropriate, with groundwater chemistry data (Section 
8.7.3), and hydraulic test data previously presented (Section 
8. 4. 5) • The combination of this data has resulted in a 
coherent interpretation of the groundwater regime, and its 
relation to surface water. --::' 

8.5.2.1 Direction of Groundwater Flow 

Groundwater in the bedrock aquifer is for the most part 
unconfined, with both regional and local topographic features 
responsible for the direction of flow. As a result, the water 
level surface for the groundwater system tends to be a subdued 
reflection of the overlying topography. Groundwater flow 
directions are expected to be perpendicular to the contours 
shown on Figure 8. 5-1, in the direction of decreasing water 
levels. As shown, groundwater flow directions are roughly to 
the slope of topography. 

Recharge in and around the project area occurs as infiltration 
of precipitation and snowmelt. Recharge areas are identified 
in Figure 8.5-1 by divergent groundwater flow, which is 
generally observed below topographic highs. Both the regional 
and local recharge areas are displayed. On the regional 
scale, groundwater flow through the site is from northeast to 
southwest. Groundwater recharge occurs north of the site, 
along topographic highs which extend as far as the Coleman Rim 
(Figure 8. 5-2) . On a local scale, recharge likewise occurs 
below topographic highs. The groundwater contours shown on 
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TABLE 8.4-1 

RESULTS OF MONITOR WELL HYDRAULIC TESTS 

a. Falling Head Tests 

TEST AVERAGE 
MONITOR RISER RISER DATA INTERVAL HYDRAULIC 

WELL TYPE AREA SLOPE TRANS LENGTH COND. 
A tl0 T B K COMMENTS 

(ft2 ) (min) (gpd/ft) (ft) (cm/s) 

MW-2 1 0.022 6.62 82 83 4.6E-05 
MW-6 1 0.022 0.74 731 65 5.3E-04 
MW-7 2 0.074 453 4 147 1.3E-06 
MW-9 4 0.196 3950 1 238 2.4E-07 
MW-10 4 0.196 0.834 5839 112 2.5E-03 
MW-11 2 0.074 5000 0.4 235 7.4E-08 Upper-bound 

values of T and K 
MW-12 1 
MW-13 1 
MW-14 1 
MW-15 2 
MW-17 3 
MW-18 1 

RISER TYPE: 1 = 
2 = 
3 = 
4 = 

0.022 1. 27 426 67 3.0E-04 
0.022 3.19 170 72 l.lE-04 
0.022 4.54 119 63 8.9E-05 
0.074 1990 1 316 l.4E-07 
0.573 4.55 3124 62 2.4E-03 
0.022 1.12 483 65 3.5E-04 

2 inch PVC Well Casing 
Completion Interval (includes screen and sand pack) 
Well Casing Extension (five gallon bucket) 
Open Hole (6 inch diam) 

b. Constant Head Tests 

TEST AVERAGE 
MONITOR TEST FLOW BUILDUP/ INTERVAL HYDRAULIC 

WELL TYPE RATE DRAWDOWN TRANS LENGTH COND. 
Q 5W T B K COMMENTS 

(gpm) (ft) (gpd/ft) (ft) (cm/s) 

MW-3 I 71.1 37.3 2745 67 l.9E-03 
MW-5 w 8.1 21.4 545 85 3.0E-04 Air-lift 
MW-16 w 2.7 12.0 318 86 1.7E-04 

TEST TYPE: w = Withdrawal 
I = Injection 
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until the top of the slurry was about 20 feet below ground 
surface. The upper 20 feet of the borehole was then sealed 
with dry granular bentonite as directed by the Oregon 
Department of Water Resources. In cases where the borehole 
water level was less than 10 feet above the pellet seal and no 
perched water was present, the annulus was sealed by pouring 
dry granular bentonite down the annulus. The granular 
bentonite seal extended from the pellet seal to ground 
surface. 

Variances to the general completion procedure occurred in 
the following wells: 

o In MW-1, "squeezing" clays caused a major borehole 
constriction at 440 feet BGS, which would not allow 
passage of the 2 inch PVC screen/casing. After drilling 
through the constriction, another unsuccessful attempt 
was made to reset the casing. The lower portion of the 
hole (434 to 605 feet) was then sealed with a bentonite 
slurry, above which was placed a 12 foot bentonite pellet 
seal. Above the pellet seal, the monitor well was 
completed in the usual manner. 

o After placement of screen/casing in MW-7, a borehole 
restriction occurred at an unknown depth due to squeezing 
clays. During subsequent placement of the sand pack, the 
restriction caused a bridge which resulted in the sand 
pack being extended well above the water table. Since 
the borehole annulus was dry above the sand pack, a 
bentonite pellet seal was unnecessary and granular 
bentonite was added to ground surface. 

o In MW-11, a borehole constriction from squeezing clay 
created a bridge in the sand pack which resulted in an 
open annulus from 497 feet BGS (bottom of hole) to 256 
feet. After placing some additional sand, a second 
bridge created an open annulus from about 231 to 185 
feet. The bentonite pellet seal was placed at this depth 
and the remainder of the hole (above the water table) was 
completed with granular bentonite. 

o In MW-12, sand was added above the first bentonite pellet 
seal to raise the backfill materials above the water 
table. This completion option was chosen to preclude the 
pumping of a deep bentonite slurry. A second bentonite 
pellet seal was then placed to provide a positive seal 
below any perched water that might have been present at 
shallower depths. The remainder of the hole was 
completed with dry granular bentonite. 

o In MW-13, the bentonite pellet seal bridged, resulting in 
an open annulus from 270 to 380 feet. To provide the 

, 
--../ 
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8.3 DRILLING PROGRAM 

sixteen boreholes were drilled and completed as 
monitoring wells during the period, October 1987 to mid 
January 1988. The locations of the wells are shown on Figure 
1.2-1. The rationale for the well locations was to: 

1. Provide site-wide coverage of the groundwater system 
which could be impacted by future mining operations; 

2. Cover both topographic lows and highs (stream 
channels, surface water divides) so that groundwater 
levels could be correlated with topography; 

3 • To monitor specific locations near future 
facilities (e.g., heap leach pads and open 
where operations could potentially impact 
groundwater system; and 

mine 
pit) 
the 

4. Identify target areas for groundwater resource 
development. 

Constraints on well locations included site access (wells 
were located to the extent possible on existing roads), and 
avoidance of locations where wells would interfere with the 
operation of future mine facilities. 

During drilling, cuttings from the circulation return --' 
were sampled and described to provide a geologic log for each 
borehole. In addition, water production rates were measured 
on a continual basis to identify depth to the water table and 
zones of greatest water production potential. This 
information was used to select the completion interval for 
each monitor well. 

8.3.1 Method of Drillin 

All wells were drilled by Roger Chancellor Well Drilling 
of Klamath Falls, Oregon. The driller is a licenced water 
well driller in the State of Oregon. The drilling program 
commenced on October 12, 1987 and was substantially completed 
by December 20, 1987. The last borehole (MW-1) was left as an 
open hole for straddle packer permeability testing. After 
this testing was accomplished, the borehole was completed as 
the final monitoring well on January 13, 1988. Drilling was 
performed using a standard air rotary drill rig equipped with 
a 6-inch diameter hammer bit. A tricone bit was utilized when 
clayey materials were encountered at depths greater than 300 
ft. 
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8.1.3 Baseline Investi ation 

To meet the specified objectives of the groundwater .__/ 
characterization program, a field investigation was undertaken 
beginning in October 1987. The field investigation consisted 
of: 

1. Drilling and completion of 16 on-site monitoring 
wells; 

2. Permeability testing of the first 15 completed 
monitor wells; 

3. straddle packer testing of an open borehole 
(subsequently completed into the 16th monitor well); 

4. Aquifer pump testing of the site's existing water 
supply well; 

5. Water level measurements on a periodic basis; 

6. Quarterly groundwater sampling of 15 monitor wells, 
beginning in December, 1987; 

7. Chemical analysis of groundwater samples, including 
general parameters, major cations/anions, 
tracers/metals, and radionuclides. 

The baseline groundwater characterization is ongoing, 
particularly with regard to water level and water quality 
monitoring. The data will be used to assess temporal 
fluctuations of water levels and/or water quality, and will 
also allow for statistical analysis of water quality data. 
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APPENDIX 7.G 

SAMPLING PROCEDURES 



G.2 SAMPLING TECHNIQUES 

Standard sampling procedures are used when collecting a 
water sample at any site. For many water quality sampling 
programs the sampling procedures are undocumented, especially 
samples collected that are sent to a laboratory for analysis 
of an array of chemical, physical, biological, 
bacteriological, and radiological species. The standard 
sampling procedures or techniques used during this study are 
documented here, and are as follows: 

1. Complete the label attached to the sample container; 

2. Rinse off the sample container at the sample site with 
water to be sampled before removing its cap; 

3 • Select 
site. 
sample; 

a collection site representative of the entire 
In some cases, this may require a composite 

4. Be consistent. In flowing waters at a specific site, 
collect the sample always from a pool or always from a 
riffle. Do not sample a riffle one time and a pool the 
next. If more than one site is located along the stream, 
select the same type of collection point from site to 
site; 

5. Keep fingers away from the rim of the container; 

6. When collecting, point the mouth of the container 
upstream with the mouth slightly higher than the bottom 
so that the water flowing past or into the container does 
not back in to it or flow across one's hand before 
entering; 

7. Avoid stirring up bottom sediments. If unavoidable, wait 
several minutes to allow the site to stabilize before 
making the collection. If it will not stabilize, select 
a new collection site upstream of the old, not 
downstream; 

8. Fill the container to its shoulder. Do not overfill; 

9. Store and ship samples in an iced cooler to maintain 
sample temperature at 1o·c (50°F) or less from collection 
to receipt of the sample at the laboratory; 

10. Establish a chain of custody record for each sample (see 
7 . 5. 4 . 4 . 2 ( 3) ) ; and 
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G.2.2 Other Sampling Techniques 

These techniques may prove suitable as the project moves 
into an operational phase or if grab sampling proves 
inadvisable due to flow or other site restrictions. All are 
particularly adapted for those physical water quality species 
of suspended and saltation sediment, turbidity, color, etc., 
and may be poorly suited for some chemical, biological, 
bacteriological, and radiological species. 

1. 

2 • 

3 • 

Pumping Sampler. A pumping sampler samples from a fixed 
point in the stream profile at a fixed rate, usually once 
every 24 hours. In some cases, the sampler may be 
activated at a predetermined depth of water which 
initiates either the start of sampling or changes the 
sampling frequency from the normal once-a-day rate to 
two to four or more sample collections per day. Using 
such a sampler substantially increases the number of 
samples and restricts the types of species selected for 
analysis. Operation in cold weather often leads to ice 
in lines and samples unless one employs special 
techniques to maintain the samples and lines at above 
freezing temperatures. Another problem involves the 
residual of the previous samples remaining in the lines 
even after the sampler goes through its flushing cycle. 

Depth-integrated Sampling. This method samples almost the 
full depth of the stream to within a few inches of the 
channel bottom. Ideally, the sample container is lowered 
to the channel bottom and raised back to the surface at a 
constant rate, or equal transit rate (ETR), so that the 
container completes filling just as it breaks the 
surface. This usually involves sampling only one 
vertical in a well-mixed turbulent stream and is 
particularly well adapted to collecting suspended 
sediment samples. 

Equal Width Increment Sampling. In cases where one 
vertical proves inadequate to represent the entire cross
section, employ equal width increment sampling ( EWI) . 
Divide the channel into several, usually ten or more, 
increments of equal width. At the increment of maximum 
discharge, establish the ETR. Sample all other 
increments at the same ETR. In many cases, one must 
sample two or more increments to fill one container. 
Label each container separately then split the contents 
of all containers such that the sample going to the 
laboratory proportionally represents each increment 
according to its incremental discharge. 

4 



Manual or in other appropriate manuals of the USDI
Geological Survey, USDA-Soil Conservation Service. 

Measure springflow by timing the discharge necessary to 
fill a graduated bucket. Only two springs present little 
difficulty-Quartz Mountain and Buckhorn springs, each of 
which discharges through an overflow pipe. All others 
will require some modification of the site to permit 
sampling. In some cases, such as the intermittent 
Ewauna, Angel, and Quartz Valley Springs, measuring flow 
will be impossible without major modification of the 
site. 

3. Record stream stage to the nearest hundredths of a foot 
from the staff gauge at the site. If during the measure
ment of streamf low stage changes rapidly, not due to 
fluctuations caused by flow turbulence, record the time 
the water sample was collected and the time flow 
measurements began and ended as well as the stage at 
those times. Compute the average for the measurement 
period. Only stream sites have staff gauges. 

Crest stage measures the instantaneous peak stage that 
occurred between the current and the previous service 
trip to the site. Record the crest stage to the nearest 
hundredths of a foot at the base of the cork ring 
adhering to the inner wall of the plastic tube. Then 
remove the cap or plug and wash the cork down to the 
current water level. Only streams have crest gauges. 

4. Utilize an analog or a digital pH meter, measuring to not 
less than 0.1 unit. Calorimetric methods are unreliable 
and inexact, providing only a gross approximation. 
Choose a meter which compensates for the temperature of 
the liquid being tested. Calibrate frequently, 
especially at the beginning of a sampling day. Replace 
calibration buffers at least semi-annually. Collect and 
measure the sample in a thoroughly rinsed, wide-mouth, 
polypropylene jar or bottle. 

5. Meters to measure electrical conductivity (EC) come in 
both analog and digital models. Choose a meter whose 
error does not exceed 3 % , most are about 1%, and that 
compensates for the temperature of the liquid being 
sampled. Frequently calibrate against standard solutions 
of 50-80 umhos/cm and 180-220 umhos/cm, the expected 
range of EC in project surface waters, replacing the 
standards at least semi-annually. Collect the sample in 
a thoroughly rinsed, wide-mouth, polyproplyene bottle or 
jar. 
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• Purpose of sampling (e.g., characterization, 
assessment, surveillance); 

• Date and time sample(s) collected; 
• Distribution of sample(s) (e.g., name of 

laboratory, shipper); 
• Sample ID numbers; 
• Number and volume of sample(s) including 

preservative, if any; 
• Field measurements (e.g., air and water temp., 

EC, pH, discharge); 
• Field observations (e.g., weather, site 

conditions); 
• References (e.g., maps, photographs) ; 
• Signature(s) of collector(s); and 
• Remarks/Comments. 

While there is no hard and fast rule as to what 
information must be entered in the log book, a good 
rule of thumb is to record sufficient information so 
that anyone can reconstruct sampling at any given 
site without having to rely on memory, presumption 
or guesswork. 

Chain of Custod Record. This document accompanies 
each sample from the time of collection until its 
receipt by the laboratory performing the analysis. 
Each person who has custody must certify to that 
fact when receiving or relinquishing the sample(s). 
If the data from the sample(s) become evidence in 
court litigation, one cannot overemphasize this 
record's importance. 

At a minimum, the record must include the following 
information: 

• Sample number; 
• Signature (s) of collector(s); 
• Date and tirre of collection; 
• Collection site name and ID number; 
• Type of source; 
• Signature(s) of person(s) involved in the 

chain of custody; and 
• Inclusive dates of possession. 

Figure 7. G. 2 illustrates the records used in this 
project. The laboratory retains the original with a 
copy sent to the principal investigator with 
ultimate retention in the project master file. 
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faults have been mapped along ephemeral stream valleys 
adjacent to Crone Hill. 

Quartz Mountain Spring, west of Crone Hill (Figure 8.2-
1), is a perennial spring which provides a water supply for 
several residents in the settlement of Quartz Mountain. This 
spring could represent groundwater discharge from the aquifer 
system or may result from local discharge of perched 
groundwater originating on Quartz Butte. A goal of the 
groundwater site characterization was to determine the source 
of this spring and to what extent its quantity and quality 
might be affected by mining operations. 
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TABLE 8.3-1 

MONITOR WELL COMPLETION DATA 

PVC GROUND 
MONITOR COORDINATES 1 CASING SURFACE BORING SCREEN SCREEN 

WELL NORTHING EASTING ELEV. 2 ELEV. DEPTH BOTTOM TOP 
NO. (ft) (ft) (ft.MSL) (ft.MSL) (ft.BGS) (ft.BGS) (ft.BGS) 

MW-1 240193 1917087 5552.0 5549 605 380 160 
MW-2 244113 1922847 5665.1 5662 410 410 350 
MW-3 242069 1928120 5522.6 5520 202 199 149 
MW-4 Not drilled 
MW-5 239055 1929531 5462.0 5459 162 162 92 
MW-6 239474 1926991 5659.6 5657 409 409 359 
MW-7 237993 1917533 5377.8 5375 500 500 200 
MW-8 Not drilled 
MW-9 241600 1915912 5839.6 5837 602 555 355 

MW-10 240740 1919690 5479.3 5477 162 162 112 
MW-11 241273 1921496 5773.5 5770 497 496 266 
MW-12 245653 1919307 5687.0 5684 382 382 332 
MW-13 246369 1927431 5812.3 5809 485 485 435 
MW-14 243772 1931535 5964.9 5962 303 303 253 
MW-15 239626 1935192 6121.0 6118 605 605 305 
MW-16 239667 1939876 5740.7 5738 141 141 91 
MW-17 231207 1932848 5399.2 5396 102 102 52 
MW-18 232413 1925244 5306.1 5303 202 202 152 

MSL = mean sea level 

BGS = below ground surface 

1 Site coordinate system; surveyed by Richard c. Skinner, Junction City, 
Oregon. 

2 Top of PVC casing used as measuring point (MP) for water level 
measurements. 
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best seal possible and prevent downward migration of 
perched water, a long bentonite pellet seal was placed 

·,__. above the open annulus from 270 to 180 feet. 

o Artesian conditions were present in monitor wells MW-16 
and MW-17. To control artesian flows in these holes, a 
seal consisting of Portland neat cement with 5 percent 
bentonite was trimmed above the bentonite pellet seal to 
within 5 feet of ground surface. The upper 5 feet of 
these holes were then sealed using a thick cement slurry 
poured from ground surface. 

The use of bentonite for borehole sealing differs from 
the more traditionally used cement grout. The bentonite 
sealing strategy was chosen to avoid potential grout 
contamination of groundwater within the well. Elevated pH, 
resulting from the grout, could adversely affect the 
representativeness of water samples obtained from the well. 
Artesian wells sealed with cement grout (MW-16, MW-17) are not 
expected to experience grout contamination problems since the 
potential for vertical flow in these wells is upward (from the 
test interval towards the seal). 
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5. A volume of water was introduced into the borehole. 
This was generally accomplished by rapidly pouring 
10 to 20 gallons of water into the PVC casing using 
a bucket and funnel; 

6. The initial water level rise and subsequent recovery 
was monitored based on transducer pressures; and 

7. The test was terminated when 80 percent or more 
recovery was achieved (moderate to high 
permeability) or when the recovery trend was clearly 
defined (low permeability). 

static water levels were measured to ±0.02 feet using a 
Sol inst electric water level probe or to ±0. 1 feet using a 
large depth-capacity Powers electric probe. Resolution of 
recovery data was enhanced by use of a Druck 0-100 psi 
pressure transducer and a Terra 8 datalogger which allowed for 
accurate and rapid transducer pressure readings. After a test 
was completed, pressure readings stored by the datalogger were 
down-loaded to a portable computer and stored in a Lotus 1-2-3 
spreadsheet file for subsequent data reduction and graphics 
generation. 

8.4.1.2 Field Procedure for Constant Head rn·ection Test at 
MW-3 

A falling head test at MW-3 was attempted, but was 
unsuccessful because the high transmissivity resulted in a 
recovery response which was too rapid to provide for an 
accurate analysis. As an alternative, a constant head 
injection test was performed according to the following 
procedure: 

1. A pressure transducer was lowered into the borehole 
to a depth below the water level; 

2. Water levels were monitored with the transducer for 
a period of time to verify that static conditions 
prevailed; 

3. Water was injected into the well casing, imposing an 
approximately constant head buildup in the well; 

4. Flow during the test was continuously monitored 
until the injection flow rate stabilized; and 

5. After testing, the monitor well was air-lifted for 
an extended period to remove water from the 
formation which had been introduced during the test. 
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conductivity existing within the feature(s) contributing to 
the observed flow. 

8 • 4 • 1. 6 Results 

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

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

8.4.2 Packer Testin at MW-1 

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

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

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

Constant head injection tests were performed as follows: 

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

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

3. 

4. 

5. 

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

Water level in the 
monitored using an 
conditions prevailed; 

riser pipe (drill rod) was 
electric probe until static 

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

by comparing 
readings with 
the electric 

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

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

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

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

RESULTS OF PACKER TESTS AT MW-1 

CONSTANT HEAD PACKER TESTS IN MW-1 

AVERAGE 
TEST TOP BOTTOM FLOW INTERVAL HYDRAULIC 

NO. INTERVAL INTERVAL RATE BUILDUP TRANS LENGTH COND. 
Q SW T B K 

(ft BGS) (ft BGS) (gpm) (ft) (gpd/ft) (ft) (cm/s) 

1 152.6 212.6 0.293 106.0 4 60.0 3.lE-06 
2 212.6 272.6 63 107.5 844 60.0 6.6E-04 
3 272.6 332.6 66 18.5 5137 60.0 4.0E-03 
4 332.6 392.6 3.85 105.5 53 60.0 4.lE-05 
5 386.9 603.0 0.601 156.7 6 216.1 1.2E-06 

TOTAL BOREHOLE: 6043 450.4 6.JE-04 
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than rhyolite. For observations in basalt (Table 8.4-3b), the 
majority of discharge increases took place in vesicular and 
undifferentiated rock zones. 

8.4.5 Inter retation of H draulic Testin Results 

Based on results of the hydraulic testing program, the 
following general conclusions are reached: 

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

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

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

The following conclusions apply to the Crone Hill area: 

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

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

o Rhyolitic intrusive rocks below the central portion of 
Crone Hill are expected to have relatively low 
permeability. 

QMGP-CHP08-FNL 8 - 30 F I N A L 



( ( I 

TABLE 8. 5-1 

WATER LEVEL DATA FRCJol ONSITE MONITOR \JELLS 

JAN-88 MAR-29-88 MAY-31-88 
MONITOR COORDINATES MEASURING AVERAGE 

WELL POINT WATER WATER WATER WATER WATER WATER WATER 
NO. NORTHING EASTING ELEV.Ca) DEPTH ELEV. DEPTH ELEV. DEPTH ELEV. ELEV. 

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

MW-1 240193 1917087 5522.0 152.6 5369 150.1 5372 5371 
MW-2 244113 1922847 5665.1 350.3 5315 5315 
MW-3 242069 1928120 5522.6 71.5 5451 (a) 120.0 5403 119.6 5403 5403 
MW-5 239055 1929531 5462.0 21.8 5440 70.2 5392 (a) 19.9 5442 5441 
MW-6 239474 1926991 5659.6 279.7 5380 280.0 5380 280.3 5379 5380 
MW-7 237993 1917533 5377 .8 339.7 5038 5038 
MW-9 241600 1915912 5839.6 344.9 5495 325.6 5514 293.7 5546 5518 
MW-10 240740 1919690 5479.3 50.5 5429 50.4 5429 50.1 5429 5429 
MW-11 241273 1921496 5773.5 202.9 5571 206.8 5567 203.0 5571 5569 
MW-12 245653 1919307 5687.0 317.5 5370 317.8 5369 308.0 5379 5373 
MW-13 246369 1927431 5812.3 314.8 5498 5498 
MW-14 2437n 1931535 5964.9 241.0 5n4 241. 7 5n3 242.0 sn3 5n3 
MW-15 239626 1935192 6121.0 304.3 5817 337.5 5784 (a) 304.6 5816 5817 
MW-16 239667 1939876 5740.7 -12 5753 5753 
MW-17 231207 1932848 5399.2 1.1 5398 5398 
MW-18 232413 1925244 5306. 1 150.0 5156 150.0 5156 149.6 5157 5156 

MSL = mean sea level 

BHP= below measuring point 

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









Table 8.6-1 
Discharges Measured at Quartz Mountain Spring 

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

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

(24 HR) (S!C/lOG) (SEC/5.7G) (SEC/5.7G) 

10/23/87 1638 4050 24 25.0 142 2.4 

10/24/87 0916 29160 25.9 24 25.0 

10/24/87 1612 39660 25.2 24 25.0 

10/25/87 1004 68775 27.3 23 26.1 

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

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

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

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

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

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

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

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

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

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

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

11/18/87 1638 638580 10.7 58 10.3 

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

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

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

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

11/24/87 1628 731020 10.7 57 10.5 60 5.7 80 4.3 10.0 

11/30/87 1425 822790 10.8 55 10.9 

12/01/87 1620 839600 10.8 55 10.9 55 6.2 81 4. 2 10.4 

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

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

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

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

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

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

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

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

12/17/87 1127 1090200 11. 0 55 10.9 59 5.8 82 4. 2 10.0 

12/18/87 1536 1108810 11. 0 54 11.1 59 5.8 82 4. 2 10.0 

12/21/87 1636 1157300 11. l 53 11.3 58 5.9 87 3.9 9.8 

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

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

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

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

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

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

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

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

y Demand on upper cistern in system during aea ■urement 



TABLE 8.7-1 

INSTALLATION DEPTHS FOR GROUNDWATER SAMPLERS 

APPROXIMATE LENGTH OF 
DEPTH TO DEPTH TO TOP SAMPLE 

MONITOR WATER1 OF SAMPLER CHAMBER NOTES 

MW-1 152 3 210 10 
MW-2 283 2 350 10 
MW-3 69 70 50 
MW-5 19 120 50 
MW-6 277 330 10 
MW-7 377 400 10 
MW-9 342 400 10 
MW-10 48 100 10 
MW-11 200 290 10 
MW-12 315 350 10 
MW-13 316 2 Not installed 

due to casing 
obstruction. 

MW-14 242 300 10 
MW-15 302 350 10 
MW-16 (-) 15 N/A N/A Artesian; no 

sampler 
required. 

MW-17 (-) 1 50 10 
MW-18 147 200 10 

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

LIST OF ANALYTICAL PARAMETERS 

General 
temperature 
conductivity 
pH 
TDS 

Ma'or Cations 
sodium 
potassium 
calcium 
magnesium 

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

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

zinc 
total cyanide 
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8.9 PUBLIC AND AGENCY CONTACTS 

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

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

Dick Nimrod 
Tom Paul 
Oregon Department of Water Resources 
Albany, Oregon 
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8.11 LIST OF PRINCIPAL PREPARERS 

a.11.1 Fred Marinelli 

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

8.11.2 Joel Sie el 

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

QMGP-CHP0S-FNL 8 - 57 F I N A L 









~STEFFEN ROBERTSON & KIRSTEN 

\ ~ Consultlnc Enclneers 

CLIENT GALATIC RESOURCES INC. SOAErlOLt: No 

PROJECT QUARTZ MOUNTAIN MW- 2 

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

DATE DRILLED 11/4/87 

DRILLER ROGER CHANCELLOR 

LOCATION QUARTZ UOUNTAIN, OREGON 

COORDINATES SURFACE ELEVATION 

DEPTH 
(FEET) 

-225 

'-250 

..-275 

..... 300 

'--3 2 5 

r-350 

DESCRIPTION 

HARD, DARK GREY, ANGULAR BASALT, SOME QUARTZITE 

(2 4 8) 

( 2581 SOFT AL TEAED BASALT WITH CLAY MATRIX 

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

(3 85) 

SHEET 

2 OF 2 

INSPECTOR 

D.G. 

DISCHARGE 
(GPM) 

-

-

-

-

-

-

-375 -

-400 

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

BOTTOM OF BORING AT 423 

(SEE NOTES ON SHEET 1) 

:u.,Q_ 4.5 

(400) 5.5 

(423) 
5 .5 

-



14.2.4 Noise Re ulations of the State of Ore on 

Division 35 of Chapter 340, Oregon Administrative Rules 
(amended April 1983), contain the noise control roqul:11:.1ons 
for that state. Three portions of section 340-350035 ::ire of 
particular importance to the Quartz Mountain project. Section 
B. concerns new sources located on previously unused sites. 
Subsection (i) states: "No person owning or controlling a new 
industrial or commercial noise source located on a previously 
unused industrial or con~ercial site shall cause or permit the 
operation of that noise source if the Daise levels generated 
or indirectly caused by that noise source increases the 
ambient statistical noise levels L 10 or L50, by more than 10 
dBA in any one hour, or exceed the levels specified in Table 8 
(Appendix 14 .A), as measured at an appropriate neasurement 
point, as specified in subsection (3) (b) o:f t.nis rule. 
Section (3) (b) defines the measuring point as being that point 
on the noise sensitive property which is farther from the 
noise source n (A) 25 feet (7. 6 t1eters) tm:ard the noise source 
from that point on the noise sensitive building ;--,earest the 
noise source, or (B) that point on the noise sensitive 
property line nearest the noise source." 

The Oregon Noise Control Regulations for Industry and 
Commerce, in section .'340-15-035 (1) (B) (ii) state: "The a:soient 
statistical noise level of a new industrial or comnercial 
noise source on a previously unused industrial or commercial 
site shall include all noises generated or indirectly caused 
by or attributable to that source, including all of its 
related activities." Subsection (1) (d), in discussing impulse 
sounds states: "Notwithstanding the noise rules in Tables 7 
through 9 (Appendix 14-A), no person owning or controlling an 
industrial or commercial noise source shall cause or permit 
the operation of that noise source if an impulsive sound is 
emitted in air by that source which exceeds the sound pressure 
levels specified below, as measured at an appropriate 
neasurenent point" (as specified al:::o';e). Fer blas-::i:1g, ::r.e 
naximum impulse sound is defined as 93 dBC, slow response, 
between the hours of 7 am and 10 pm and 93 dBC, slow response, 
between the hours of 10 pm and 7 am. All other impulse sounds 
are restricted to 100 dB, peak response, between the hours of 
7 am and 10 pm and 80 dB, peak response, between the hours of 
10 pm and 7 am. 

The Oregon noise control regulations also include 
requirements pertaining to octave bands and audible discrete 
tones. These regulations are primarily directed tc~ard higter 
freque:1cy noises such as sa~~ills, e~c. 

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

GUIDE FOR TEXTURAL CLASSIFICATION IN SOIL FAMILIES 



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

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

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

Possibly the district 
construct distribution lines. 
and maintenance services. 

may contract with others to 
The town would provide billing 

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

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

11.4.4.2.9 Lakeview Fiscal Anal sis 

General Fund Revenues GFRs 

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

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

current and previous year local property tax has 
accounted for an average of 54 percent of total revenues since 
1984-85. The second largest revenue source has been 
carryovers from previous budgets, averaging 18 percent of 
total revenues. Nonlocal revenues from state and federal 
sources have averaged less than 5 percent of total revenues. 
The heavy reliance on property tax revenues reflects the 
state's constitutional mandate for decentralized, locally 
controlled revenue sources. Per capita GFRs have averages 
$279 over the three year period. 
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Mapping 
Unit No. 

3,4,4A,6 

16* 

18* 

30A 

31A 

34A 

34B 

34B/R.O. 

34C 

34A* 

34B* 

TABLE 3.D-1 

TAXONOMY OF MODAL SOILS (ESTIMATED) 1 

Classification 

no classification estimated; misc. mapping units 

Cumulic Cryaquolls 

fine-loamy over clayey, mixed, Aguie Cryoboralfs 

fine, mixed, frigid Typic Argixerolls 

clayey-skeletal, mixed, frigid Typic Argixerolls 

loamy-skeletal, mixed, frigid Typic Argixerolls 

loamy-skeletal, mixed, frigid Typic Argixerolls 

loamy-skeletal, mixed, frigid Typic Argixerolls 

loamy-skeletal, mixed, frigid Typic Argixerolls 

loamy-skeletal, mixed, mesic Typic Argixerolls 

loamy-skeletal, mixed, mesic Typic Argixerolls 

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

37A loamy-skeletal, mixed, frigid Typic Argixerolls 

37B loamy-skeletal, mixed, frigid Typic Argixerolls 

37B/R.O. loamy-skeletal, mixed, frigid Typic Argixerolls 

37C loamy-skeletal, mixed, frigid Typic Argixerolls 

40A sandy-skeletal, mixed, mesic Typic Xerorthents 

40B sandy-skeletal, mixed, mesic Typic Xerorthents 

40C sandy-skeletal, mixed, mesic Typic Xerorthents 

41A sandy-skeletal, mixed, frigid Typic Xerorthents 

41B sandy-skeletal, mixed, frigid Typic Xerorthents 

41C sandy-skeletal, mixed, frigid Typic Xerorthents 

64A coarse-loamy, mixed, frigid Entic Haploxerolls 



Table 11.4-24 
Town of Lakeview, Oregon Fiscal Analysis 

General Fund Revenues 

1987 Dollars 

% Total % Total % Total % Total Average % Total 
Category 84-85 Revenues 85-86 Revenues 86-87 Revenues 87-88 Revenues 84/85-87 /88 Revenues ................... -········· .................................................. ---······- .......... ·········· ........ 
Property Tax 314,871 46. 7% 386,505 47 .9% 385,270 51.1% 395,910 46.3% 370,639 48.0% 
Prev 1ous Levied Tax 44,073 6.5% 42,230 5.2% 41,561 5.5% 62,500 7 .3% 47,591 6.2% 

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

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

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

Total Revenues 673,815 100.0% 806,143 100.0% 754,440 100.0% 855,390 100.0% 772,447 100.0% .............................. -···--···· .................... ·······-·· .................................................. 
Source: City of Lakeview 1987-88 budget; 
Planning lnformat Ion Corporat Ion, January 1988. 
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Table 11.4-27 
Town of Lakeview, Oregon Fiscal Analysis 

General Fund Expenditures 

1987 Dollars 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Total 507,547 100.0% 586,209 100.0% 754,440 100.0% 855,390 100.0% 675,896 100.0% ..................................................................... ···----··· .............................. --········ 
So~rce: C1ty of Lakev1eo' 1987-68 budget; 
Planning Information Corporation, January 1988. 



' TABLE 3.B-1 

SOIL CHEMICAL ANALYSIS - FIRST SERIES LAB DATA 

Observ. Soil Depth p K Ca Mg NA ss N~ OM SAR 
Point# S81Jl)le # (In.) pH ppm ppm meq/100g meq/100g meq/100g mohms/cm ppn X 

1 1 00-10 6.2 4 222 10.9 3.70 0.09 0.20 0.6 2.44 0.033310 
1 2 10-20 5.5 4 179 14.2 7.80 0.16 0. 15 0.3 1. 11 0.048241 
2 3 15-30 5.0 14 195 19.4 12.00 0.27 0.15 0.2 0_90 0.068141 
3 4 00-24 6.4 2 308 8.3 1.20 0.09 0.15 0.3 3.66 0.041294 
4 5 00-12 6.5 9 402 9.1 1.30 0.07 0.15 1.4 5.14 0.030697 
5 6 00-20 6.5 8 371 9.6 1.00 0.08 0.15 0.4 5.19 0.034749 
5 7 15-60 5.2 8 137 9.9 6.00 0.34 0. 15 0.2 0.32 0.120525 
6 8 00-24 6.7 3 296 7.6 0.62 0.08 0.15 0.5 2.65 0.039461 
7 9 00-12 5.9 2 242 6.7 3.60 0.10 0.15 0.4 2.44 0.044065 
7 10 12-40 4.8 9 230 19.7 12.00 0.29 0.15 0.1 1.80 0.0n842 
8 11 00-13 5.7 2 140 7.7 3.10 0.09 o. 15 1.3 2.92 0.038729 
9 12 00-13 6.2 4 195 10.0 3.80 0.08 0. 15 0.5 3.82 0.030455 

10 13 00-15 6.3 2 215 7.8 2.80 0.12 0.15 0.5 2.23 0.052124 
11 14 00-10 6.5 13 386 9.8 1.10 0.07 0. 15 0.7 3.18 0.029984 
12 15 00-14 6.5 10 355 9.9 3.10 0.11 0.15 0.3 2.70 0.043145 
12 16 14-32 6.6 4 324 8.1 3.50 0.18 o. 15 0.3 0.11 0.074740 
12 17 32-45 6. 1 2 468 38.0 17.00 0.53 0.15 0.2 0.05 0.101067 
13 18 00-08 6.5 7 300 12.9 6.10 0.19 0.15 0.3 2.49 0.061644 
13 19 08-36 5.5 2 250 27.4 16.00 0.49 0.20 0.1 0.80 0.105188 
14 20 00-23 6.5 11 374 11.5 4.00 0.13 0.15 0.3 1.43 0.046697 
14 21 23-32 6.7 8 316 15.9 6.70 0.21 0. 15 0.2 0.48 0.062471 

15 22 09-18 5.9 3 218 12. 1 4.90 0.13 0. 15 0.3 1.43 0.044529 
16 23 00-10 6.0 4 199 11.6 4.00 0.12 0.15 1.1 4.61 0.042966 

17 24 00-15 6.2 4 187 8.5 3.00 0.09 0.15 0.4 1.96 0.037532 

18 25 00-12 6.5 3 335 9.2 1.90 0.08 0.15 0.3 3. 71 0.033958 

19 26 00-18 6.3 8 231 8.7 1.20 0.07 0. 15 0.4 2.81 0.031462 

19 27 18-34 6.6 6 246 7.5 2.00 0.11 0. 15 0.2 0.64 0.050471 

20 28 00-12 6.1 2 269 9.0 3.20 0.14 0. 15 0.2 2.92 0.056684 

20 29 12-36 6.2 2 316 13.0 6.30 0.20 0.15 0.2 1.54 0.064382 

21 30 00-15 6.6 43 975 10.0 2.50 0.09 0.20 0.2 2.28 0.036000 

21 31 15-34 7.0 12 858 9.3 3.60 0. 11 0.15 0.2 0.69 0.043312 

22 32 00-10 6.7 35 523 13.0 3.70 0.09 0. 15 0.3 2.49 0.031145 

22 33 10-45 6.7 11 218 16.7 8.20 0.21 0. 15 0.3 0.95 0.059516 

23 34 00·08 6.7 35 456 11. 7 2.30 0.09 0. 15 0.2 1.96 0.034016 

23 35 08-30 7.0 12 425 17.9 4.80 0.15 0. 15 0.2 1.96 0.044523 

.. \ 





FOREWORD 

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

Project Staff 

M.L. Wilson 
R.H. Wheeler 

K.A. Menard 

Project Responsibility 

Vege~ation/Range Task Leader 
Surface Water/Forestry 

Task Leader 
Graphics 

ii 

Organization 

SRK 
SRK 

SRK 



Enrollment 

Table 11.4-30 shows district enrollment trends since 
1980-81. Figure 10.4-6 presents the same information in 
graphic form. current district fall enrollment stands at 966, 
including 434 elementary, 205 middle and 327 high school 
students. Since the 1980-81 school year, district enrollment 
has shown a steady decline from a peak of 1,079 students in 
1980-81 to a low of 943 in 1985-86. The declining trend 
appears to have been reversed with small growth in enrollment 
shown in both 1986-87 (955 students) and the current year. 
current fall enrollment is 10. 5 percent lower than that in 
1980-81 (Oregon Department of Education 1987). 

Enrollment comparisons among grade levels is difficult 
because the district restructured elementary and middle school 
grades (sixth grade was moved from elementary to middle 
school) in the 1985-86 school year. However combining 
elementary and middle school enrollments shows trends similar 
to those noted for the district as a whole: enrollments 
declined from 715 in 1980-81 to a low of 623 in 1985-86, 
increased to 643 in 1986-87, but declined again to 639 in the 
current year. High school enrollment declined from 3 64 in 
1980-81 to a low of 296 in 1984-85, then increased to 320 in 
1985-86 and to 327 in the current year. 

Staff 

In the current school year, district staffing totals 
109.6 full time equivalent employees as categorized in Table 
11. 4-31. 

The following tables illustrate staffing trends at the 
school level since the 1985-86 school year, when elementary 
and middle school reorganization took place. Table 11. 4-32 
shows full time equivalent staff levels in aggregated 
categories. Table 11.4-33 illustrates student to staff levels 
over the same time period. The tables do not include staff 
not assigned to a specific school, such as district 
administrators, bus drivers, and maintenance staff. 

Staffing levels have remained nearly constant over the 
past three years, increasing slightly from 91.1 in 1985-86 to 
94 in the current year. Elementary staffing increased from 
35.3 to 36.7 FTE, middle school decreased from 23.8 to 23.7 
and high school staffing increased from 32 to 36. 6. Total 
staff at the schools increased from 91.1 to 94 since 1985-86. 
District-wide student/teacher ratios have remained constant at 
16.8 students per teacher since 1985-86, however within each 
school, these ratios have shown more fluctuation: elementary 
student/teacher ratios increased from 18.4 in 1985-86 to 20.6 
in 1986-87, then decreased to 18.7 in the current year. 
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TABLE 3.A-1 

PARTICLE SIZE ANALYSIS - FIRST SERIES LAB DATA 

Observ. Soil Depth Textural 
Point# Sample # (In.) %Sand %Silt %Clay Class 

1 QMG 1 00-10 51.1 26.4 22.5 SANDY CLAY LOAM 
1 QMG 2 10-20 56.1 17.9 25.7 SANDY CLAY LOAM 
2 QMG 3 15-30 26.1 26.9 47.0 CLAY 
3 QMG 4 00-24 11. 7 35.5 19.8 LOAM 
4 QMG 5 00-12 49.3 38.7 12.0 LOAM 
5 QMG 6 00-20 50.3 30.4 11. 4 LOAM 
5 QMG 7 15-60 9.1 27.5 63.3 CLAY 
6 QMG 8 00-24 62.6 28.2 9.2 SANDY LOAM 
7 QMG 9 00-12 11.2 28.0 30.8 CLAY LOAM 
7 QMG 10 12-40 12.9 11. 6 75.5 CLAY 
8 QMG 11 00-13 41. 3 25.6 33.l CLAY LOAM 
9 QMG 12 00-13 37.0 36.1 26.9 LOAM/ CLAY LOAM 

10 QMG 13 00-15 35.5 36.1 28.1 CLAY LOAM 
11 QMG 14 00-10 12.2 40.1 17.7 LOAM 
12 QMG 15 00-14 41.7 31.5 23.7 LOAM --
12 QMG 16 14-32 43.0 26.7 29.5 CLAY LOAM J 

12 QMG 17 32-45 25.7 39.5 34.8 CLAY LOAM 
13 QMG 18 00-08 30.7 30.4 30.9 CLAY LOAM 
13 QMG 19 08-36 13.2 25.2 61. 7 CLAY 
14 QMG 20 00-23 35.3 38.0 26.7 LOAM/ CLAY LOAM 
14 QMG 21 23-32 40.0 25.5 33.7 CLAY LOAM 
15 QMG 22 09-18 31. 0 22.5 46.6 CLAY 
16 QMG 23 00-10 36.4 30.7 32.9 CLAY LOAM 
17 QMG 24 00-15 42.1 32.9 25.0 LOAM 
18 QMG 25 00-12 38.5 35.2 26.4 LOAM/ CLAY LOAM 
19 QMG 26 00-18 44.6 31. 3 24.1 LOAM 
19 QMG 27 18-34 44.6 32.0 23.4 LOAM 
20 QMG 28 00-12 44.7 28.7 26.5 LOAM 
20 QMG 29 12-36 35.8 22.8 41. 5 LOAM 
21 QMG 30 00-15 47.3 33.0 19.7 LOAM 
21 QMG 31 15-34 38.7 23.2 38.1 CLAY LOAM 
22 QMG 32 00-10 32.1 39.6 28.4 CLAY LOAM 
22 QMG 33 10-45 28.5 35.9 35.6 CLAY LOAM 
23 QMG 34 00-08 40.5 37.8 21. 7 LOAM 
23 QMG 35 08-30 50.9 24.5 24.6 SANDY CLAY LOAM 





3.10 LIST OF PRINCIPAL PREPARERS 

3.10.1 Dennis M. Holloran 

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

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

Mr. Holloran was Soils Task Leader on this project. 
He was responsible for soils mapping, and topsoil assessment 
and analysis. Topsoil information was obtained to assist 
Reclamation Task Leader in developing the reclamation plan. 
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TABLE 11. 4-32 

LAKEVIEW SCHOOL DISTRICT #7, OREGON 
FULL TIME EQUIVALENT STAFFING 

1985-86 THROUGH 1987-88 SCHOOL YEAR 

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

Fremont Ha Elementar 
Administrators 1 1 1 

Teachers 23.1 21. 5 23.2 
Support 5.7 5.8 6.5 

Non-professional 5.5 4.5 6 
Total 35.3 32.8 36.7 

Dal Middle 
Administrators 1 1 1 

Teachers 13.4 13.2 12.6 
Support 5 4 3.6 

Non-professional 4.4 3. 5 3. 5 
Total 23.8 21. 7 20.7 

Lakeview Hi h School 
Administrators 1 2 2 

Teachers 19.6 21. 6 21. 6 
Support 4.1 5 4.5 

Non-professional 7.3 7.5 8.5 
Total 32 36.1 36.6 

Total Staffin 
Administrators 3 4 4 

Teachers 56.1 56.3 57.4 
Support 14.8 14.8 14.6 

Non-professional 17.2 15.5 18 
Total 91.1 90.6 94 
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3.8 PUBLIC AND AGENCY CONTACTS 

Ken Rodgers 
District Ranger 
USFS, Bly Ranger District 
Bly, OR 

Dave Wenzel 
Soil Scientist 
USFS, Supervisor's Office 
Lakeview, OR 
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factors of parent material, climate ( including moisture and 
temperature effects), macro-and micro-organisms, and topo
graphy, all acting over a period of time and producing a -
product--soil--that differs from the material from which it is 
derived in many physical, chemical, biological, and 
morphological properties and characteristics. 

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

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

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

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

STONE 
diameter. 

A rock fragment greater than 10 inches in 

STONY - Used to modify textural classes and identifies 
that the volume of greater than 10 inch in diameter rock 
fragments in the soil ranges from 35 to 50 percent; very stony 
ranges from 50 to 80 percent; and extremely stony exceeds 80 
percent. 

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

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

SURFACE LAYERS - The portion of a soil extending from the 
duff layer down to a layer that differs significantly in soil 
characteristics. 
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LAVA FLOW - A solidified mass of rock formed when a 
stream of viscous, molten lava from a volcano or fissure has 
cooled and congealed. 

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

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

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

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

OBSIDIAN - A massive, glassy, noncrystalline rock. 

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

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

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

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

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

PUDDLING AND PUDDLED The act of destroying soil 
structure by manipulating a soil when it is in a wet and 
plastic condition. Puddling reduces porosity and permeability 
and increases bulk density. 
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result of the influence of the activities of man, or, in 
some cases, of other animals or natural catastrophes that 
expose mineral soil surfaces. For example - wild fire. 

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

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

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

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

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

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

ERUPTIVE CENTER 
activity around a vent 
landforms. 

An area of 
resulting in 

concentrated volcanic 
cone or dome-shaped 

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

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

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

FAULT ESCARPMENT - The steep slope along the face of a 
fault system. 
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one-year levy proposals s~t . a tax base ~or. the current 
school year only with no provision for continuing the base 
into the future. 

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

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

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

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

The second authorization allows certain counties to make 
voluntary contributions to their county school funds from 
their road funds. The law (ORS 294.060 [4] and [6]) permits 
any county in eastern Oregon with a 1980 census population of 
between 6,500 and 9,000 to transfer funds in excess of $2 
million in the road fund to the County School Fund if the 
county commissioners decide that the excess is not needed for 
roads. Lake County is one of 5 counties qualifying for this 
type of contribution. 

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

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

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

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

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

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

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

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

COBBLE - a rock fragment between 3 and 10 inches in 
diameter. 

COLLUVIUM Soil material or rock fragments moved 
downslope by gravitational force in the form of soil creep, 
slides, and local wash. 

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

COMPLEX - An association in which two or three mapping 
units or miscellaneous units are so intricately mixed that it 
is not practical to show them separately at the scale of 
mapping used. 
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TABLE 11. 4-33 

LAKEVIEW SCHOOL DISTRICT #7, OREGON 
STUDENTS PER FULL TIME EQUIVALENT STAFF 

1985-86 THROUGH 1987-88 SCHOOL YEAR 

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

FremontLHay Elementary 
Administrators 424 442 434 

Teachers 18.4 20.6 18.7 
Support 74.4 76.2 66.8 

Non-professional 77.1 98.2 72.3 
Total 12.0 13.5 11. 8 

Daly Middle School 
Administrators 199 201 205 

Teachers 14.9 15.2 16.3 
Support 39.8 50.3 56.9 

Non-professional 45.2 57.4 58.6 ,___./ 

Total 8.4 9.3 9.9 

Lakeview High School 

Administrators 320 156 164 
Teachers 16.3 14.4 15.1 

Support 78.0 62.4 72.7 
Non-professional 43.8 41.6 38.5 

Total 10.0 8.6 8.9 

Total Staffing 

Administrators 314.3 238.8 241. 5 
Teachers 16.8 17.0 16.8 

Support 63.7 64.5 66.2 
Non-professional 54.8 61. 6 53.7 

Total 10.4 10.5 10.3 
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3.6 SOIL CHARACTERISTICS AFFECTING RECLAMATION 

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

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

LAKEVIEW SCHOOL DISTRICT #7, OREGON 
CURRENT STAFF BY CATEGORY 

category 

Administrators 
Principals 

Library/Media 
Elementary Teachers 
Secondary Teachers 

Other Teachers 
Guidance and Counseling 

Instructional Aides 
Other Aides 

Office/Clerical 
Nonprofessional 

Total 

Staffing (FTE) 

4.5 
4.0 
2.0 

29.5 
17.8 
11.2 
2.0 
6.5 
4.5 
6.5 

21.1 

109.6 

SOURCE: Oregon Department of Education 
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Relationship Between Low Grade Gold 
Disseminations and High Grade Veins 

In the Quartz Mountain District, Oregon 

V. F. Hollister and D! S. Jennings 

Abstract 
,· 

631 P03 

Epithermal hot spring related gold and mercury mineralization occurs spatially associated with 
rhyolite dome complexes in the Quartz Mountain district, Lake Co., Oregon. Drilling of over 800 
holes from 1983 to 1991. mostly by Quartz Mountain Gold Corp., has developed a mineral 
inventory of at least 100,000,000 tons averaging 0.0255 ounces gold per ton in two near-surface, 
disseminated gold orcbodies, Quartz Butte and Crone Hill. Extensive gold disseminations are 
underlain by and include rare, higher-grade veins that could be feeders for the near-surface, quasi
horizontal, pervasively mineralized gold dissemination. The veins contain about 2,000,000 tons 
averaging 0.29 ounces gold per ton. Approximately 750,000 tons of this underlie Quartz Butte 
and the remainder is included in Crone Hill low grade dissemination. With a mineral inventory of 
about 3,000,000 ounces, Quartz Mountain is curre11,tly ·the largest known gold deposit in Oregon. 

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

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

Quartz Mountain is located in the northern part of the Basin and Range Province of south-central 

Oregon (Fig. 1). It occurs in a 15 mile long belt of rhyolite domes and dome complexes that are 

part of a Tertiary bimodal volcanic terrane. The district includes the Crone Hill and Quartz Butte 

disseminated gold dep0sits and their genetically related superjacent mercury occurrences. Both 
deposits are associated with high silica endogenous rhyolite domes. The district has numerous, 

exogenous, less siliceous rhyolitic domes, as well, most of which are not mineralized (Sawlin et 

al, 1991). Figure 1 shows 5 endogenous and numerous exogenous domes outcropping with the N 

70 degree W trending district. The district lies within and is a small part of the N 50 degree W 

trending McLoughlin fracture zone (McLeod et al, 1975). McKee et al (1983) and McLeod et al 

(1975) have provided K-Ar ages from the domes that cluster around 7.0 Ma. The dome intrusive

extrusive complexes occur within, penetrate and overlie at least a 300-metcr thickness of 13 Ma 

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

flows and flow breccias. Volcaniclastics r~ks .occur haphazardly in this sequence. The domes are 

locally overlapped by thin, high-alumina, olivine tholeiite flows that may be penecontemporaneous 

with some domes, Similar basalts occur in the area ranging in age from Miocene to Quaternary. 

The regional geological relations are reviewed by Hart ~t al, 1984 and Sawlin et al, 1991. 

Disseminated Gold and Mercury Mineralization 

The two disseminated gold deposits, Crone Hill and Quartz Butte (Fig. 1), and their associated, 

relatively small endogenous rhyolite domes were erupted penecontemporaneously with high 

alumina basalt. Both deposits have very large, exposed, gold•bearing, kaolinitic and argillic 

alteration zones that surround the domes. A third exposed, similar alteration zone occurring 

around the Angel Peak dome has gold disseminations on its north and west sides (Fig. 1). The 

Angel Peak occurrences are insufficiently quantified to be included in a mineral inventory at this 

time and additional exploration is warranted. 

Silberman et al (1979) cite K-Ar dating studies on igneous rocks at Steamboat Springs, Nevada, 

and elsewhere to substantiate long lived hydrothermal systems. Their data indicate hydrothermal 
activity in hot spring systems has persisted for two or more million years in some districts. A 

parallel is suggested for Quartz Mountain. Hydrothermal adularia from Crone Hill has yielded a 

5.5 Ma K•Ar age (Quartz Mountain Gold Corp. Private Report, 1988, Figures 2 and 3). When 

combined with K-Ar ages for nearby domes, igneous and hydrothermal activity could span at least 

two million years. The repeated deposition of basalt flows with rhyolite domes over a large area 
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for this time period is compatible with a large source magma chamber for these igneous rock and 
their gold ores. The spatial relationship between endogenous domes and disseminated gold ore is 
consistent with a genetic linking of the two. 

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

Mercury Deposits: Most mercury production has come from Crone Hill, Angel Peak and Quartz 
Butte. All mercury occurrences are characterized by acid:•leached alteration suites comprised of 
opal, chalcedony, quartz, kaolin and alunite. Sulfur is locally and erratic.ally present. The protolith 
for all merclll)' deposits is rhyolite and hot spring siliceous sinter. 

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

Thick talus, in excess of lS feet, composed mostly o~ opaline and chalcedonic silica is found in 
trenches around Crone Hill. Little such t.alus occurs below the other mercury deposits. Restoring 
the talus opalite back to its presumed, original mercury mine site on Crone Hill could have raised 
the hill's elevation as much as 100 feet at the time of mineralization. Significant mercury 
mineralization at Crone Hill could therefore have had a pre-erosion vertical extent of 120 feet but 
significant mercury mineralization at Quartz Butte may have had a pre-erosion vertical extent of 
only 60 feet. 

Disseminated Gold Deposits: Disseminated gold occurs at both Crone Hill (Fig. 4) and Quartz 
Butte (Fig. 5 and 6), with most ores at Crone Hill appearing near the present topographic surface. 
The Crone Hill dome is largely brecciated but brecciation is only weakly developed in the other 
mineralized domes. Most disseminated gold ores at Quartz Butte do not outcrop. At Crone Hill, 
the top of gold disseminations grading above .008 ounces per ton is within 30 feet of the base of 
past mercury mining. Perhaps 100 feet separate the base of the mercury mine excavations at 
Quartz Butte and the top of .008 ounce gold disseminations. Drilling of 800 holes to 1991 had 
found a minimum of 100,000,000 tons averaging .0255 ounce gold per ton in the Crone Hill and 
Quart2. Butte disseminated deposits. 

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

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

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

High Grade Veins on Quartz Butte 

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

Figures 5 and 6 show one of many interpretative vein configurations that may be derived from 
these inlercepts. Other vein configurations are clearly possible. The interpretation in these figures 
is favored by the authors for the non•outcropping veins inferred from the drill intercepts, projected 
to the surface. The three veins shown are the largest. Other smaller, less certainly defined veins 
were also indicated, but these were omitted from the Figures because their positions and 

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