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FISH CREEI( DRAINAGE I}I'[O SCOFIELD RESERVOIR

r'{EASIIRED FLoWS ON 8/27 /87 eLOl6/87

trtsH cP,rex-
l1{ 7

8/27 /87
Flow

Station #Station Name

Fish Cr st USGS Gage
French Creek
Fish Creek Above French Creek
Fish Cr 1 mi. below confl.

w/GooseberrY Cr.
Goosebemy Cr above Confl -

w/Fish Cr.
Gooseberry Cr. below Confl.

w/Silver Cr.
Silver Cr. Above Confl-

w/GooseberrY Cr-
Gooseberry Cr. above Confl-

w/Silver Cr.
It{i1l Cr. above Confl - rith

GooseberrY Gr-
Goosebery Cr. above Confl-

w/Mill Cr.
Gooseberry Cr at the Pipe1ine
Gooseberry Cr above Eccles

highway Sn-254
Gooseberry Cr below GoosebemY

Reserrroir
Gooseberry Cr. above

GooseberrY Reservoir
Gooseberry Cr' below Ecc1es

highnay SR-254
Fish Cr a.bove confl.

w/GooseberrY Cr
Fish Cr 1 ni. above Confl.

t+/GoosebemY Cr
Fish Cr 1 L/2 ni.. above

conf. w/Gooseberry Cr
Fish Cr 2 ni. above

conf. w/GooseberrY Cr
Fish 0r ? L/? ni. above

conf. w/GooseberrY Cr
Fish Cr above 0onfl*

w/t'ctt Canyon
Canyon above Confl. w/Fish
Creek

Fish Cr above Confl. w/Straight
Fork

Straight Fork above Confl.
w/Fish Cr.

rc/6/87
Flow
(cfs)

15.1
0.1
6.6
9.5

7.t

7.6

2.4

5.9

0.1

9.3

8.7
0.7

3.4

3.4

1.8

3.1

1.4

1.3

1.1

q-8

1,,4

0.4

0.5

0.1

team

13

15
16A

L7

18

KH
MTI

l.tP

t*p

uH

MTI

MH

Ir[H

MTI

MTI

lfiI
KII

KII

KII

KIi

HP

l{P

NP

t{P

I{P

NP

NP

NP

I{P

2
4
5
6

I
9

10

11

L2

19

20

2L

22

23

24

25

26

27

28

5.8
0.8
4.9

10. 6

11.7

11 .0

2.9

18.7

2.0

9.2

12.8
0.85

6.9

3.4

1.2

7.8

4.2

1.9

3.9

3*2

1.4

0.48

1.3

a.27
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Water Resources Data
Utah

Water Year 1990
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JllG .JUtt atH,Jf tEPt
t {.50 5.!0 r.to !.00 r.00 1t.00 t1.00 .. 40.00 ttt.00 a7.00 17.00 9.40
2 {.80 5,50 C.60 a.OO !.00 l!.00 !!.00 aE.00 5t6.00 60.00 1t.00 9.80
! 4.50 5.e0 7.70 A.O0 !.00 l5.oo !5.00 96.00 51f.00 a1.00 lt.o0 1r.00
{ {.20 6.30 t.E0 !.00 r.oo t1.00 t4.00 112.00 Et?.00 17.00 la.0l 9.40
5 4.50 5.r0 6.c0 r.oo !.oo l!.00 !2.00 97.00 {t1.00 tt.00 tt.00 9.E0
6 5.40 6.!0 7.AO !.OO !.00 1t.00 !0.00 t7.00 t!t.00 t1.00 lt.oo 9.t0
7 n.0o 6.20 ,,70 8.00 !.00 13.00 29.00 75.00 {20.00 . {t.00 13.00 11.00
8 6.20 5.90 6.60 o.0o !.00 tr.00 a?'00 ?0.00 ';'ttlioo. i. t6.00. 1t.00 12.00
9 6.70 0.60 ?.60 8.00 !.00 1r.00 t9.00ir ?1.00 '. {01.00, a{.Co te.00 11.00

ro ,.7o a.rg r.o0 a.00 r.00 t!.00 io.oo , ro.Oe.:: $!.09;1 ..rt.00 t9.00 10.00
u r.80 5.r0 !.oo !.00 !.00 l!.00 +1.00 tg!.o! . !t6.00'.i: 40.00 '.. 11.00 11.00
tr {.00 5.t0 !.00 c.o0 r.00 l!.00 t!.00 lt{.00 '!11.00 . Itc.00 lt.0e 1s.00
tt {.e0 5.rO 8.OO 8.00 8.00 l!.0O t8.OO ?tC.00 ttt.00',:}-*!l?.00 '1t.00 12.00
l4 0.80 5.40 a.oo 8.00 !.00 l!.00. 09.00 l!0.00 '2!t.00 :t5.00 16.0t 11.00
t5 4.80 {.rO r.O0 r.00 C.oO 1r.00 !2.00 t?8.00 .'l?ai-00 10.00 1i.00 11.00
ia o,5o 5.00 c.oo c.00 r.oo 1r.00 6r.00, t15.00 t68.00: " ,11.00: j 11.00 11.00
t7 {.50 s.eo c.oo 6.00 !.00 1r.00 t9.00 !7t.00. r all.00 t0.00 11.00 11.00
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2t 6.?0 7.OO !.00 r.0o t0.00 t8.00 {9.00 trl.00 150.00.);. a{.00 11.00 12.00
22 6.00 ?.!0 r.oo 4,00 10.00 21.00 {1.00. 595.00 ll+.00 i 81.00 9.40 1e.00
2t 5.70 7.60 !.00 a.oo 10.00 2!.0! C0.00 6?0.00 , . 180.00 r' 23.00 11.00 11.00
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29 4,60 7.90 3.OO !.00 ?5.00 97.00 610.00 tl.00r' :'1t.00 t1.00 9'f0
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!t 5.60 f .00 !.00 t3.00 . 609.00 , ...ii::_",. 1,.1t.00 . t0.!0
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llAx tl'00 a'60 r'60 r'oo t0'00 !!'00 lll'00 6tt'00 ttt'00 

"'i: 
67'0C"i1' tt'90 l{'00

lttN +.20 t.CO 6.60 !.OO a.00 1t.00 !7.00 ?0.00-:j 71.00 : tt;00 ' r '' l't0 ' 9'00
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I 9.00 9.40 6.60 {.00 2:70 4.60 . 7.t0 t31.19 
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!16.00 ii.'', ',+9.o0 13.00 7.80

2 E.60 l0.oo a.so !.40 e.6o o.ao :,, 7.6q 102.00:. lqlrgg;i. ...!!.00 l!.00 7.80
i a.co 9.40 8.!o !.90 '2.'7o -+i90... t.50: 107.00 -i.2t9rc0l;:t; 63..00 15.00 7.40
4 7.50 IO.OO l.!0 {.00 -. a.tc 't"o".t' 7.69 130;00'ri.l!aa.00 ';,1: {8.00 t3.00 7.00
5 6.00 9.90 l.to a.20 . r.o0 i.t0 ,1' . 7.9ir: la6.O0;i.',.:!l.00 ,tsj {0.00 t2.00 t.20
5 6.?0 e.6O !.00 {.oO t.r0 t.60:' . r.Cq lt9.0q;;. rlf.'00 ril'r; !t.00 ll.o0 

''e0i s.to r.60 7.ro !.!o ::!.t0': i.c.io.,:;:: t.to i!7.c0;9t0tieq:"!tt 17.00 . 1t.00 7.t0
! 5.20 e.6o 7.00 -'-- ,,-ii.io .t7.i16"':.ii 1e.eo tstrtoil:r l'oi.00:Ii,.!!.00 j:, !!.99 . ?,?9
i i.zo to.oo 6.ao !.oo ,. !.50 ': t.to u.00 u! j00; ij.,ltallo :1\!:ilt.00 i 12.00 7.60

l0 5.?o ro.0o 6.to !.to 3.ro t.le i 10.00 100.00"',130.00';' !9i99 ".!!,!9 9.lg
ii r,zo 9.90 6.Eo !.?o r.go t.r0 ' r.00 t0.00 r": l{2a00,: i- tt.00 lli00 4.20
rr 5,?0 t.ao 6.{0 i.io i.oi z.ic' ' 7.00' stjooi:1ir it5i00 j.1j:?,!e.00 tt:00 7'50
it i.co e.?0 6.e0 s.ro 4.00 .Tjad rl a.00.. t00.00:;,:lilgliq0i:i ;{ 15.00 11.00 . t.60
ia 5.40 r.50 6.00 3.30 O.2O .l.re e.r0 ItL00:i:'lr!i00 ""14.00 l+.00 7.to
t5 5.40 e.{0 5.oo r.eo t.lo ?.o0 . l2.oo te7:bo::i; rli. o0 .'.,. !1.00 t3.00 7.50
io 5.70 ro.oo t.9o i.ro {.{o 7.39. 1i5.0g. e74.00.."- t06io0 '.1'tr.iro 1t.00 ?.50
l7 c.oo 9.70 3.60 !.ro {.60 f .2o. !0.00- 117.00;,.'-100.00 i u.00 tt.00 7.50
ia 5.zo 9.60 t,5o t.ro t.5o ?.00 tt.00 t!0.00 ' 9t.00 !!.00 1t.00 l,to
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iaii 5.a0 r.5o c.to e.6o 2.70 {.60 7.00 !?.00 ''5t;00, :'t{.00 cilo 6.t0
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Table 10.--Discharge and specific conductance of water
at seepage study sites--Continued

Stream Site No,
(see p1. 1)

Discharge
(f t3l s)

Speeific
conductance

(umho/ cm
ar 25oC)

Da te

Mud Creek

Green Canyon

Mud Creek

Winter Quarters
Canyon

Soldier Creek

Unnamed

.- '-:
Soldier Creek

Mud Creek basin--Continued

27 t0-11-79
9- 5-80

28 10-11-79
9- 5-80

30 10-1L-79
9- 5-80

31 10-12-79
9- 5-80

32 10- I 2-79
9- 5-80

33 10-L2-79
9- s-80

34 10-1 2-79
9 5-80

3s 10- 12-79

9- 5-80

tr'lhiskey

Eccles

Canyon

Canyon

0.53
.25
.93

L.7
1.0
2.1
2.5
4,L

.02
0
2.4
4.7
?.7
4.6

.30

.51

_20
.57
.20
.61
.19
.27
.01
.04
.43

.02

.03

.01
,04
.02
.03
.02
.05
.07

::
320
495
475
490
495
510
o::

500
500
475
580

600

590
580
540
480
s30
510
530
435
500

So l-dier Creek

38

39

:40

42

drainage basin

10-10-79
9- 4-80

10-1 0-79
9- 4-80

I 0-10-79
." 9- 4-80
t0-10-79
9- 5-80

I 0-r0-79

880
910
800
870
830
72g'rsiiii-
700

jri.; :,6101i;-''..
830

4r

9- 5--80 . s2' 800Pine C,anyon

Unnamed

Pine Canyon

I 0- 10-79
9- 4-80

10- 10-7I
9- 4-80

t0-10-79
9- 4-80

I 0- l0-7 9
9- 4-80

1 0-r1-80

43

44

4s

46

27
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,/ DATA SHEET
o 

nor"*$Ir*l: ooz p*rcB RrvER

SIIBI{AIERS,BED: rrOB I{I}trER qUARIERS CAH:|OH

SITE: AT TIIE I{ATIOHAL FOREST BOUI|DARY
sE Ll4, IIE Ll4, SECTrolf 2, T13S, R6E, ST,B&II

n e ll-,n ,'nu Q a f-o,n T'A , r, *t r +

27trq ,4e-7s: tt- 7{ t,i>
lL ]rl-ryt.-.li rt -"t ;..ri\

t

f I,I5I
00050 IEt A={.$
$0060 let [=?,J?
00100 let 0=I0,$rA",B
00tI0 pritt 'f,l=? fl='ie
00?00 let f,.?5,Ir*^.I{
00?10 prilt 'f,F = 3 0=';$
00J00 let- e=680rf,", /06rE^ (-t, Jl
00310 print o*F 

= I0 d=.iO
00+00 let e:I0I00rA..&7?rf^ i-t.sJl
00+10 prilt 'f;I = ?5 e =.i0
00500 let f,=i{?$0rtl..6It*f^i-I.C;i
0S5I0 print "f,I = 50 g =";0
00it]0 let f;=$4i$$0*fi".6i1*f^ {-J.Sfli
$0&I0 print "*I' I00 4 =';fl
0II!0 end

f

r fut{

'tI=? fl= 35. fii[?
#I"3 9=7+.i?&$
fI = JL1 *= Ir"1$.$4i

ii = ii il = i*i.$!5
,ti=5t] *=r'*i,5i5
fI=lfif; #=z'3?,&II

4,.t, Lf c Ft
fS$ ;i iiii+
t

IIAIE: ld /z- / ll

AtIItloR: /#N+tt{

!- .-.1 t l{.t, r,.r -i ,+ G- Z I

fi=
f = 1.

DATA StsEET



DATA SIIEET

I{ATERSHED: OO2 PRIGE RIVER

SIIBI{ATERSHED: 408 I{II-ITER QUARTERS CAI{YON

SITE: AT IIIE I.IATIO}IAL FOREST BOUIIDARY
sE Ll4, NE rl4, SECTTON 2, T13S, R6E, S1LB&H

DATE:

AUfiIOR:

De/!r..-.)c fra' i."-^ cArFaQI crolS 5r'f')^ lalt^'

R = EJ
A: J- 137 Fl 

L 
TnL(rrt!^t?/ f-"-' 'J+tt?rrr 2

tr r.af ft'/r f,''uv-r.l

5 = 6. dzti F+JF+ Jht'Gttstcy' r* /'1a !-')t'/

t4 = L
t/ t)

tL/f : !0 f -)- laotr,-t} {-'* €t*f A ' l X':tt!rt-e!''+*-

n-- O.!tAttgl f't*' R*tC/?atf z'L f Jat- I

I

* LISI
00100 let f,=3.31?

00JI0 iet H=,I80{8i
00I?0 l;t 5=.0i19

00130 let lP=Iil
00I{0 !et f;=fi/lF
0SI5+ grint 'f,=';*
00Ie0 tet Y=?/3'

00170 let V=f^YrS^,5rI.{S/t{
00180 prit +r'$:' ;f IrFIf-!5C'
00190 rol $=firV

t0t0$ priut'0--'10;'CfS'
S03lS ssd

* f;uti
i tllifi= . .ii;?
tf= .5i{${.8 fll$ff
€= i,!!$i{ IFS

t iu t-l

+

Irft'.r I tlr_:rri i v

I l-r.e .l
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Fatershed OZ Price River SubwaEershed #408 Winter Quarters Canyon

cRoss sEcTIoN DATA FOR WIMER QUARTERS C,Alfrt0ii

DISTA}ICE WATER DEPTII INCREI{EI{TAL AREA

1

2
3
4
5
6
7
I
I
10
11
LZ

0
.230001
.3
.45
.480001
.230001
0
0
0
0
0
0

0
7 . 5 0005E-02
.3 I 1001
.626001
1. t1
t.5 45
1.591
1.591
1.591
1.591
1.591
1.591

HEAl,t DEPTH = .305961

HANNINGS $f = .180487
}IETTED PERII{ETER = 5.44614

Watershed 02 Price River
Subwatershed f408 WLnter Quarters Canyon
Site: At T'he National Forest Boundary

sE Ll4 , NE Ll4 , Sec.Z , T. 13 S. , R. 6

Data collected : I I LLl86
Run date: 9/15/86 Checked:mJw 9lLSl86
Iteu#l
"R4CROSS2. 2"

E. , SI,B&M.



Watet'shed 02 Price River Subwatershed #40S l{inter Quarters Canyon

o
disr. {Egr5F'1"0. (rt,) (rt.)

ET.EVATION - AREA(so. ft. ) l"lEAI{ DEPTH TOP h?IDThl

0 2t.88? 1 .7 6467 12.4
. 1 20. 662 L.7 A7 6 12. L

.z 19.476 1.6505 11.9

.3 18.306 1.5791 11.6

.4 17.1586 1.51946 11.3

.5 16.0286 1.41846 11.3

.6 14.9082 1.34308 11.1

.7 13. 801 1 .25463 11

.8 12.701 1.15463 11

.9 11.62 1.07592 10.8
1 10.5456 .985567 10.7
1.1 9.494 .903235 10.5
L.2 8.434 .903235 10.5
1.3 7.39579 .718035 10.3
1.4 6.37579 .631264 10. 1
1.5 5.37398 .542825 9.90003
1.6 4.39118 .448078 9.80003
t.7 3.42898 .360944 9.50003
1.8 2.52811 .312111 8.10003
1.9 1.85598 .343699 5.40002
2 1.34438 .280079 4.80001
2,.1 .885182 .205856 4.30001
z.z .495986 .159995 3.10001
2.3 .254189 .L2.LO42 2.L
2.40001 6.97915E-02 4.361968-02 1.6

(fr.)
I'IAXiiTI4 DEPTii

2.49
2.39
2.29
2. 1g
2.09
1. 99
1. 89
1.79
1. 69
1.59
1. 49
1. 39
L.29
1. 19
1.09
.989998
. gggggT

.789997

.689997

.589996

.489996

.389996.

. 2gggg5

. 189995
8.999448-02

I{atershed 02. Price River
Subwatershed #408 l{inter Quarters Canyon
SLte: At The Natioual Forest Boundary

sE ]..f4, lIE 1/4r Sec.2, T. 13 S., R. 6 8., Sr.B&M.
Data collected: 9lLLtSl
Run date: 9/15/86 Checked:mjw 9lL5l86
Iten#4
"R4CROSSz.2"



t yiliiftlxlil';"n'on October 1992

WINTER OUARTER CANYON SEEP & SPRING SURVEY
FALL 1991, SPRING 19gZ and FALL 1992

LAB REsuLTs, SPRING and FALL suRVEy l ggz



WINTER QUARTEH CANYON SEEP AND SPHING SURVEY
ocToBER 9-11, 1991

SPHING/SEEP PH COND. FLOW RATE TEMP. USE/NEMAHKS
NUMB m c

8.47 132 0.25 3 wildlife
8.01 116 0.5 4 wildlife

a a seep a
a a seep a
a a seep a tufa deposits

7.95 122 0.5 6 tufa deposits
7.98 123 0.5 3 wild life/stock waterins

a a seep a
7.89 114 0.5 6

a a seep a stream bed
M€ififfiil illi:inlii a a seep a fractured sandstone

a a seep a
7.89 122 0.25 6 gleyeloped 1,5" pipe

a a seep a wildlife
8.46 123 o.12 I wildlife
8.18 123 0.12 I

a a seep a
7.91 120 0.5 4 wildlife

a a seep a
a a seep a
a a seep a

8.54 123 o.12 7 wildlife
a a seep a
a a seep a

7.9s 123 1 4 wildlife
a a seep a

8.23 123 1 4
a a seep a fractured sandstone

8.04 169 1 7 wildlife
9.22 220 0.5 6 wild life/tufa deposits
7,81 211 2 6 wild life/tufa deposits
7.82 219 1 7 wild I ife/tufa deposits
8.22 203 0.5 7
8.00 198 0.5 7 wild I ife/stock waterin g

a a seep 7 wildlife
7.84 185 1.5 5 wildlife

a a seep a
a a seep a

8.29 175 1.5 7 developed stock watering
a a seep a
a a seep a

8.1 I 128 1 3
!.=' gi:iiii:iii:iiiiiiirf 7.93 124 1 4

ttr:iiir.iiiii!:i:iil a. a seep 3
7.83 115 1 4

lfl 
';i'2*'Siitiiiii;i!i:i;iill

a a 0.5 3



WINTER QUARTER CANYON SEEP AND SPRING SURVEY
continued

SPHING/SEEP PH COND. FLOW RATE TEMP. USE/HEMARKS
NUMBER (unitsl (u c

7.76 116 5 3 wildlife
7.90 119 1.5 4 wildlife

a a seep 3
a a seep 3

7.80 116 1 6 wildlife
7.71 120 1.5 6 wildlife
7.89 113 3 4 wildlife

a a seep a
a a seep a
a a seep a

7.71 116 1 6
a a seep a
a a seep a

7.66 125 1 4 wildlife
a a seep a
a a seep a
a a seep a

7.44 126 1.5 5
7.91 123 2 5 no marking

a a seep a
a a seep a
a a seep 6 wildlife

9.27 121 0.5 4 wildlife
8.25 137 1 1 wildlife
7.66 116 0.5 1 wildlife

a a seep 2
7.57 113 3 4 wildlife

a a seep 2
a a seep 3

9.03 118 1 2 wildlife
8.21 122 1 2 wildlife
8.07 111 5 2 wildlife

:e+,s..'.'.'i:f Eiiiiilii:iiii:f a a seep 4
a a seep 3

7.71 111 1.5 2 wildlife
a a seep 2
a a seep 5 wildlife/sandstone
a a seep 6 wildlife/sandstone

8.47 138 1 6 wildlife/sandstone
7.33 137 1 4 wildlife
8.16 139 2 3 wildlife
8.32 138 4 5 wildlife/sandstone

a a seep 6
7.gg 138 2 3 wildlife
8.17 134 1 6 wildlife



SPRING/SEEP
NUMBEH

WINTER QUARTEH CANYON SEEP AND SPRING SURVEY
continued

pH COND. FLOW RATE TEMP. USE/HEMARKS
units umhos/cm m c
7.58 140 1 4 wildlife

a a seep 6
7.20 140 2 3 develop ed/stock waterin s

a a seep 4
a a seep 4

7.91 137 1 6 wildlife
6.37 137 0.5 6 wildlife

a a seep 1

7.95 138 5 3 deleloped in past
a a seep 7

8.01 140 1 2 wildlife
a a seep I
a a seep 4
b b 1.5 2 wildlife

7.93 2?.8 5 2 wildlife
b b 5 3 wildlife/spring in beaver dam
a a seep 3

7.84 206 3 1 wildlife
a a seep 3

8.35 200 2 1 wildlife
7.74 190 2 1 wildlife

a a seep 1

8.00 184 2 1 wildlife
7,97 251 2 2 wildlife
8.13 159 1 2 wildlife
8.02 152 1 2 wildlife

a a seep 3
a a seep 3
a a seep 3
a a seep 3
a a seep 4
a a seep 4
a a seep 2
a a seep 3

8.35 136 1 3 wildlife
8.06 110 1.5 3 wildlife

a a seep 'a
8.05 112 1 4
7.98 115 1 4
7.96 113 2,5 4 wildlife

Glii#"s'H;i:iiiii:Xii;iinil
:lirr#riilfilffir:ft-

9.12 120 0.5 4
H,:#+,*iiiiii:'iiii'iiii:,il 7.95 111 0.5 4 wildlife

a a seep a
I:i:iii:i::i:l::l:i:i:l 7.96 115 1.5 3 wildlife

ilr;i4;+rfl :OXiii:ii:i;:i;iil 7.95 115 1 3 wildlife



WINTER QUARTER CANYON SEEP AND SPRING SURVEY
continued

SPRING/SEEP pH COND. FLOW RATE TEMP, USE/REMARKS
NUMBER funitsl fumhos/cml fooml felunits) (umhos/cm c

a a seep 3
7.98 112 0.75 4 wildlife
8.00 117 1 3 wildlife
8.50 142 1 6 wildlife

8.314 177 1 4
8.20 134 3 6 wildlife
8.30 131 0.25 6

a a seep a
a a seep a

8.50 127 2 6
8.26 150 1 3
8.08 150 0.5 4
8.37 154 5 3
8.56 110 0.5 4
8.12 143 1 4
8.34 176 0.5 4
8.46 258 seep a
8.6s 480 1 4
7.98 221 seep a
8.1 1 293 2 3

a a seep a
a a seep a

7.86 143 <o.5 6 wildlife
8.02 130 <0.5 6 wildlife

a a seep a
7.52 139 <0.5 5 wildlife
7.69 140 <0.5 6 wildlife

a a seep a
a a seep a
a a seep a
a a seep 6

7.59 137 <0.5 5 wildlife

a a seep 3
8.37 136 0.5 6 wildlife
7.74 133 0.5 5 wildlife
7.64 132 0.5 5 wildlife

a a seep a
a a 0.5 5
a a seep a

8.04 177 <0.5 2 wildlife/sandstone
7.87 182 2 4 wildlife/sandstone
8.47 157 <0.5 5 wildlife/sandstone
7.56 178 <0.5 5 wildlife/sandstone



SPHING/SEEP

WINTER QUARTER CANYON SEEP AND SPRING SUHVEY
continued

pH COND. FLOW RATE TEMP. USE/REMAHKS

insufficient water to sample
unable to collect sample

(a)
(b)

NUMBER units) (umhos/cm c
a a seep a wildlife

8.08 175 <0.5 5 wildlife/sandslone
a a seep a
a a seep a

8.52 160 <0.5 6 wildlife/sandstone
a a seep a

8.20 155 <0.5 5 wildlife/sandstone
a a 0.5 4 wildlife/clay
a a seep a

8.27 139 seep 4



WINTER OUARTER CANYON SEEP AND SPRING SURVEY
JUNE 30. JULY 1, 1992

SEEP/SPRING
NUMBER

pH
(units)

COND.
(umhos/cml

FLOW
RATE
(gpm)

TEMP. (cl USE/REMARKS

wo 1-1 a a seep a wildlife
wo 1-2 a a seep a wildlife
wo 1-3 dry

wo 1-4 8.27 344 0.5 I
wo 1-5 8.34 346 < 0.5 I tufa deposits

wo 1-6 8.20 332 0.5 I tufa deposits

wo 1-7 LO 431 < 0.5 I wildlife/stock
wo 1-g a a seep a

wo 1-9 dry

wo 1-10 7.59 132 < 0.5 I stream bed

wo 1-104 7.50 148 < 0.5 10

wo 1-108 a a seep a

wo 1-1 1 7.44 148 2 6 fractured sandstone

wo 1-12 dry

wo 1-13 7,47 311 0.7 5 I developed 1.5" pipe

w0 1-14 dry

wo 1-15 dry

wo 1-16 dry

wo 1-17 dry

wo 1-18 dry

wo 1-19 dry

wo 1-20 dry

wo 1-21 8.31 286 0.5 6

wo 1-22 dry

gtlt92



WINTER OUARTER CANYON SEEP AND SPRTNG SURVEY
JUNE 30. JULY 1, 1992

SEEP/SPRING
NUMBER

pH
(unitsl

COND.
(umhos/cml

FLOW
RATE (gpm)

TEMP.
(c)

USE/REMARKS

wo 1-23 dry

wo 1-24 dry

wo 1-25 7.73 267 .75 6 wildlife

wo 1-26 a a seep a

wo 1-264 a a seep a

wo 1-27 dry

wo 1-28 7.87 199 1 6 frac. sandstone

wo 1-29 7.42 472 < 0.5 7 wildlife

wo 1-30 7,68 553 < 0.5 10 wildlife

wo 1-31 a a seep 6 wildlife

wo 1-314 7.67 379 < 0.5 6

wo 1-318 7.65 383 < 0.5 7

\A/O 1-32 8.1 1 535 < 0.5 I wildlife

wo 1-33 8.08 550 < 0.5 I
wo 1-34 dry

wo 1-35 7.84 407 < 0.5 10 wildlife

wo 1-36 7.57 392 1.5 7 wildlife

wo 1-36A 7.83 423 < 0.5 I
wo 1-37 dry

wo 1-38 7.5 6 431 < o.5 7

wo 1-38A 7.9 5 415 < 0.5 10 wildlife

wo 1-39 4.57 305 < 0.5 7

wo 1-40 dry

wo 1-41 dry

9t1t92



WINTER OUARTER CANYON SEEP AND SPRING SURVEY
JUNE 30. JULY 1, 1992

SEEP/SPFING
NUMBER

pH
(unitsl

COND.
(umhos/cml

FLOW
RATE
(gpml

TEMP. (cI USE/REMARKS

wo 2-1 8.35 296 1 a wildlife
wo 2-2 a a seep a wildlife
wo 2-3 a a seep a

wo 2-4 7.73 381 0.5 7

wo 2-5 7.9 5 381 2 6

wo 2-6 7,65 357 3 7 wildlife

wo 2-68 7.69 387 2 7

wo 2-7 7.61 388 1.5 6 wildlife
wo 2-8 dry

wo 2-9 a a seep a

wo 2-10 7.9 5 354 0.75 6 wildlife
wo 2-11 7.77 384 2 6 wildlife

wo 2-12 dry

wo 2-13 a a seep a

wo 2-14 a a seep a

wo 2-15 a a seep I
wo 2-16 7.47 334 2 I
wo 2-17 a a seep a

wo 2-18 8.07 283 < 0.5 10

wo 2-19 7.5 6 419 < 0.5 6 wildlife

wo 2-2a dry

wo 2-21 dry

wo 2-22 dry

3 9tlt92



WINTER OUARTER CANYON SEEP AND SPRING SURVEY
JUNE 30. JULY 1, 1992

SEEP/SPRING
NUMBER

pH
(unitsl

COND.
(umhos/cm)

FLOW
RATE
tgpml

TEMP. (cl USE/REMARKS

wo 2-23 dry

wo 2-24 dry

wo 2-25 dry

wo 2-26 dry

wo 3-1 7.29 122 0.75 15 wildlife
wo 3-2 7.64 274 0.5 15 wildlife
wo 3-3 7.49 422 seep 8 wildlife
wo 3-3A 7.gg 278 seep 7 wildf ife

wo 3-4 7.87 354 < 0.05 6 wildlife
wo 3-5 a a seep a

wo 3-6 7.5 3 407 0.75 7 wildlife
wo 3-7 7.93 355 seep 4

wo 3-8 dry

wo 3-9 7.75 338 1.25 6 wildlife
wo 3-10 8.21 327 < 0.5 6 wildlife
wo 3-11 8.1 4 344 3 2 wildlife
wo 3-1 1A 7 .71 384 1 6 wildlife
wo 3-1 2 a a seep 6

wo 3-13 dry

wo 3-14 7.54 289 2 5

wo 3-1 58 8.06 321 0.5 I wildlife/sandstone

wQ 3-16 8,1 2 276 0.5 7 wildlife/sandstone
wo 3-17 8.22 270 0.5 I wildlife/sandstone
wo 3-18 7.63 305 < 0.5 6 wildlife

4 9t1t92



WINTER OUARTER CANYON SEEP AND SPHING SURVEY
JUNE 30 - JULY 1, 1992

SEEP/SPRING
NUMBER

pH
(unitsl

COND.
(umhos/cml

FLOW
RATE
(gpm)

TEMP. (c) USE/REMARKS

vtfo 3-19 7.84 250 o.5 6 wildlife

wo 3-20 7.5 5 542 2 6 wildlife/sandstone

wo 3-21 a a seep I
wo 3-22 7.5I 257 0.5 6

wo 3-23 a a seep I wildlife

wo 3-25 6.97 142 seep I
wo 3-26 7.46 206 1 6 developed/stock

wo 3-27 7.67 214 < 0.5 7

wo 3-28 7.1 g 153 < 0.5 6

wo 3-29 7.49 218 < 0.5 6 wildlife

wo 3-30 6.8I 44 < o.5 6 wildlife

wo 3-31 7.92 292 < o.5 7

wo 3-314 7.83 493 0.5 4

wo 3-318 7.8 5 105 2 4

wo 3-31C 8.04 187 1 4

wo 3-32 7.43 254 < 0.5 6 developed in past

wo 3-32A a a seep 7

wo 3-33 dry

wo 3-34 a a seep I
wo 3-35 7.91 427 2 6

wo 3-35A 8.08 280 < 0.5 6

wo 3-36 8.05 327 1.5 I
wo 3-37 b b 2 6 wildlife

wo 3-38 8.03 287 3.7 5 11 wildlife

9t1t92



WINTER OUARTER CANYON SEEP AND SPRING SURVEY
JUNE 30 - JULY 1, 1992

SEEP/SPRING
NUMBER

pH
(unitsl

COND.
(umhos/cm)

FLOW
RATE
(gpml

TEMP. (cl USE/REMARKS

wo 3-39 7.6 5 378 0.5 5 wildlife

wo 3-40 dry

wo 3-41 7.60 402 2 4 wildlife

wo 3-42 7.64 397 < 0.5 15

wo 3-43 7.76 367 1.25 7 wildlife

wo 3-44 7.57 367 3.75 5 wildlife

wo 3-45 7.9 5 389 2 5

wo 3-46 8.04 357 3.7 5 7 wildlife

wo 3-47 8,03 353 3.7 5 4 wildlife

wo 3-48 I.O7 269 < 0.5 5 wildlife

wo 3-49 7.87 300 1 4 wildlife

wo 3-50 a a seep 7

wo 3-51 8.1 1 352 1 I wildlife

wo 3-52 a a seep 5

wo 3-53 a a seep 4

wo 3-54 7.8 3 384 seep 13 wildlife

wo 3-55 dry

wo 3-554 7.97 153 seep 7

wo 3-56 a a seep 13

wo 3-56A a a seep I
wo 3-57 a a seep 5 wildlife

wo 3-58 7.99 94.6 1 7 wildlife

wo 3-58A 7.97 153 < 0.5 7

wo 4-1 7.76 242 2 6

9t1t92



WINTER OUARTEH CANYON SEEP AND SPRING SURVEY
JUNE 30. JULY 1, 1992

SEEP/SPRING
NUMBER

pH
(units!

COND.
(umhos/cm)

FLOW
RATE
(gpml

TEMP. (c) USE/REMARKS

wo 4-2 a a seep a

wo 4-3 a a seep a

wo 4-4 7.89 314 0.75 I
wo 4-5 7.49 336 < 0.5 I
wo 4-6 dry

wo 4-64 7.92 309 < 0.5 6 wildlife
wo 4-7 7.91 305 0.5 6 wildlife
wo 4-g a a seep 6 wildlife
wo 4-9 8.3 370 3.75 5 wildlife
wo 4-10 7.O8 378 3.75 4 wildlife

wo 4-11 a a seep 6

wo 4-12 7,76 347 1.25 6 wildlife
wo 4-13 7.57 325 seep 4 wildlife
wo 4-144 dry

wo 4-148 8.22 433 6 7

trVO 4-15 dry

wo 4-1 6 dry

wo 4-17 7.72 288 < 0.5 6

wo 4-18 7.80 345 < 0.5 6

wo 4-18A L20 287 0.5 6

wo 4-19A dry

wo 4-198 7,69 375 1 5 wildlife/sandstone

wo 4-20 7.86 382 1 5 wildlife/sandstone

wo 4-21 8.33 327 3.75 7 wildlife

7 9t1t92



WINTER OUAHTER CANYON SEEP AND SPRING SURVEY
JUNE 30 . JULY 1, 1 992

SEEP/SPRING
NUMBER

pH
(units)

COND.
(umhos/cml

FLOW
RATE
(gpm)

TEMP. (cl USE/REMARKS

wo 4-22 a a seep 5 wildlife

wo 4-23 7.84 250 1.25 7 wildlife

wo 4-24 7.56 423 o.5 10 wildlife

wo 4-25 a a seep 6

wo 4-25A 8.09 234 < 0.5 6 wildlife

wo 4-26 a a seep 6

wo 4-27 8.12 287 7 4

wo 4-28 dry

wo 5-1 8.1 3 316 < 0.5 I
wo 5-2 dry

wo 5-3 a a seep 5 wildlife

wo 5-4 7.89 125 < 0.5 I
wo 5-5 a a seep 4

wo 5-6 7.60 140 < 0.5 7

wo 5-7 7.63 142 < 0.5 5

wo 5-8A 7.1 I 265 < 0.5 5

wo 5-88 7.66 200 0.75 5

wo 5-8c a a seep a

wo 5-9 dry

wo 5-9A a a seep 6

wo 5-10 dry

wo 5-10A a a seep 5

wo 5-1 1 7.3 6 412 seep 5 wildlife

wo 5-1 1A a a seep 6 wildlife

I 911t92



WINTER OUARTER CANYON SEEP AND SPRING SURVEY
JUNE 30. JULY 1, 1992

SEEP/SPRING
NUMBER

pH
(unitsl

COND.
(umhos/cml

FLOW
RATE
(gpml

TEMP. (c} USE/REMARKS

wo 5-12 7.39 447 seep 5

wo 5-12A a a seep 4 wildlife

wo 5-14 8.32 782 1.25 6 wildlife

wo 5-15 a a seep a wildlife

8A 9t1t92



WINTER OUARTER CANYON SEEP AND SPRING SURVEY
JUNE 30 . JULY 1, 1992

SEEP/SPRING
NUMBER

pH
(unitsl

COND.
(umhos/cm)

FLOW
RATE
(gpml

TEMP. (c} USE/REMARKS

wo 5-158 7.8 6 167 < 0.5 7

wo 5-16 7.21 120 < 0.5 5 wildlife/sandstone

wo 5-17 a a seep 4 wildlife

wo 5-18 a a seep I wildlife/sandstone

wo 5-19 7.99 244 seep I
wo 5-1gA 7.44 181 seep 6 wildlife

wo 5-20A 7.70 348 < 0.5 5 wildlife

wo 5-208 7.53 336 5 4 wildlife

wo 5-21 8.23 235 < 0.5 10 wildlife

wo 5-22 dry

wo 5-23 8.22 376 7 g wildlife

vvo 5-24 dry

wo 5-24A 8.22 318 < 0.5 7

wo 5-25 8.1 3 414 < 0.5 6 wildlife

wo 5-26 dry

wo 5-27 7.36 419 < 0.5 5 wildlife/sandstone

wo 5-28 7.9 5 400 seep 6 wildlife

wo 5-29 7.53 417 seep 6

wo 5-30 a a seep 7

wo 5-304 7.45 324 seep 7

wo 5-308 8.02 349 < 0.5 4

wo s-31 dry

wo 5-32 a a seep 6 wildlife

wo 5-33 7.97 402 < 0.5 4 wildlife

9t1t92



WINTER OUARTER CANYON SEEP AND SPRING SURVEY
JUNE 30. JULY 1, 1992

SEEP/SPRING
NUMBER

pH
(unitsl

COND.
(umhos/cm)

FLOW
RATE
(gpml

TEMP. (c} USE/REMARKS

wo 6-1A 7,98 162 0.5 I wildlife

wo 6-18 8.1 I 308 seep 4 wildlife

wo 6-1c a a seep I
wo 6-1E 7.87 135 seep 4

wo 6-1F 7.75 156 seep 4 wildlife

a insufficient water to samole
b unable to collect sample

a
10 9t1t92



CHEMTEGH
ANALWICAL LABORATORY

61OO S. STRATLER
MURRAY, UTAH 84107
FHONE: (801) 262-7299

FAX: (801) 262-7378

DATE: 8- t7 -92

TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047

SAMPLE ID: Lab #U079403

DATE SUBMITTED t 7 -OO -gz

UC- 228, Samp l e #5-23
Samp I ed 6-30-92

qE-RT Ur r CATE OF ANALYS r $

PARAITIETER

TDS, mB/ 1

Hardnes s as CaCOj, mg/ I

B i carbonat e as HCOJ, mg/ I

Carbonat e as CO3 r mg/ |

Hydrox ide as OH, ng/ |
Chloride as Cl, mg/l
Fluoride as F, mg/l
Nitrate as NOI-N, mg/l
Nitrite as NOI-Nt mg/l
Ammon i a as NH,-N r mB/ I

Sulfide as S, mg/l
Sulfate as SOlr mg/l
Phosphorus as P, nE/ L

Aluminum as Al (T ) , nE/ L

Arsenic as As (T), nE/l
Barium &s Ba (T), ng/l
Boron as B (T), ng/l
Calcium as Ca (T), nE/L
Cadmium as Cd (T), mg/l
Chromium as Cr (T), nE/l

DETECTED

267

252

251

0

0

5.5
0.16
0.70
<.005
0.47
<.5
16

0.029
<.1
<.05

0.015
<.05
92

<.01
<.01

Hende r s on



GHEMTEGH
ANALYTICAL LABORATORY

6TOO S. STRATLEB
MUHRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801l.262-7378

DATE: 8 -17 _92

TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Mi dva 1 e , Ut ah 84047

SAMPLE ID: Lab #U0794O3

DATE SUBMITTEDT 7-06-92

UC- 228, Samp I e #5 -23
Sampled 6-3A-92

cERT_r_F r-CATE OF ANALYS I S

P_AR$ItlETER

Copper as Cu tT), rng/l
Lead as Pb (T), mg/l
Magnesium as Mg (T)' mg/l
Manganese as Mn (T) r mg/l
Mercury as Hg (T), mg/l
Molybdenum as Mo (T)' ng/L
Ni cke I as Ni (T) ' ng/ L

Potassium as K (T), nE/L

Selenium as Se (T), nE/I
Sodium as Na (T) ' mg/ I ,

Zinc as Zn (T) , mg/ I

Iron &s Fe (T), mg/l
Iron as Fe (Diss), mE/L

DETECTED

<,01
<.02
9.5
<,01
<,0005
< .01
<.01

0.8
<.01
3.3
<.01
0.11
<.01

Rex Henderson



GHEMTEGH
AN A LYT I C AL I.A,B O RAT O RY

61OO S. STRATLER
MUFIRAY, UTAH 84107
PHONE: {801)262-7299

FAX: {801J262-7378

EarthFax Engineering
7 324 So, 1 300 E. STE 1 00
M idva I e ' Ut ah 84047

DATE: 8 -t7 -92

pETECJEq

251

230

244

0

0

3.1
0.14
0. s3

<.005
<.2
<,5
28

0.013
<.1
<.05
0.026
0.06
82

< .01
<.01

SAMPLE

DATE SUBMITTED : 7 -06 -92

CERTI FI CATE OF AI,IALYS I S

PARAIT,IETER

TDS, mB/ I

Hardness as CaCOy mE/l

tab #U079404 UC-228' Sample #5-20b
Samp I ed 6-3 O-92

Chloride as

Fluoride as

Nitrate as

Nitrite as

Ammon i a as

Sulfide as

Sulfate &s

Pho s pho rus
Aluminum as

Arsen i c &s

Bicarbonate as HCO1, mE/l

Carbonat e as COj r nE/ |

Hydrox i de &s OH, nE/ I

Cl, mg/l
F' mg/l

NO3-N, mB/ I

NOX-N , mE/ L

NHI-N, mB/ I

S, n.E/ l
So4, mE/ L

as P, mg/ l
Al (T), mg/l

As (T), ms/l
Barium as Ba (T), n.r/l
Boron as B (T), ng/l
Calcium as Ca (T)' mE/I

Cadmium a.s Cd (T) ' nE/ |

Chromium as Cr (T) ' mg/l



GHEMTEGH
ANALWICAL I*ABORATORY

61OO S. STHATLER
MURHAY, UTAH 84107
PHONE: (801)262-7299

FAX: (801l.262-7378

DATEr 8-t7-92

TO: EarthFax Engineering
7324 So. 1300 E. STE 100
Midvale, Utah 84047

SAMPLE ID I Lab #U0 7 9404

DATE SUBMITTEDT 7-06*92

UC-228, Sample #5-20b
Sampled 6-30-92

qERTI F ICATE.,O[' ]|NALYS I S

PARAMETER

Copper as Cu (T), ne/l
Lead &s Pb (T), nE/I
Magnes ium as Mg ( T ) , mg/ I

Manganese as Mn (T), mg/l
Mercury as Hg (T), nE/I
Molybdenum as Mo (T), mE/L

Nickel as Ni (T), ms/l
Potassium as K (T), mr/l
Selenium as Se (T), mg/l
Sodium as Na (T), mg/l
Zinc as Zn (T), mg/l
Iron as Fe (T), mg/l
Iron as Fe (Diss), mg/l

D.EJ'ECTED

0.010
<.02

10,0
<.01
<.0005
< .01
<. 01

0.9
<.01

2.3
<. 01

0.06
.(.01

--T ,,,, 
==..( Rex Henderson



H GHEMTEGH
Oflf -I 

II 
ANALYTICALLABORATORY

61 OO S. STRATLER
MURRAY, UTAH 841 07
PHONE: (801) 262-7299

FAX: (801]t 262-7378

DATE: l0-26-92

TO: EarthFax Engineer ing
7324 So. 1300 E. STE 100
Midvale, Utah 84047

SAMPLE ID: Lab #U082498 Skyl ine-Winter Quarters, 5-118, 10-08-92

DATE SUBM ITTED: 1 O-O 9_92

CEBT.IF I CATE oF ANALYS_IjS

PARAMETER

TDS, mE/l
Hardnes s as CaCo, n mg/ 1

Bicarbonate as HCOI, mE/l

Carbonat e as CO3 r mE/ I

Chloride as C1, nE/I
Fluoride as F, mg/I
Ammonia as NHI*N, mE/I
Nitrate as NOI-N, mB/l
Nitrite as NOI-N, mg/I
Phosphorous as P, mg/l
Sulfate as SO4r ng/I
Sulfide as s, nE/I
Aluminum as At (T), mg/l
Arsenic as As (T), ng/L
Barium as Ba (T), mg/l
Boron as B (T), ng/l
Calcium as Ca (T), mg/l
Cadmiurn as Cd (T), nE/l
Chromium as Cr (T), mg/l
Copper as Cu (T), ng/l
Lead as Pb (T), nglL

DETECJED

169

161

182

0

1.4
<.1
<.2
0.30
0.006
0.015
to ,,2
<.5
0.11
<.01
0.045
0. 18

67.0
<.01
<.01
<.01
0.011

Efu{ Rex Hende rson



H GHEMTEGH
| 

1 

r--J 
ANALrTT:AL LABoRAToRy

61 OO S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

DATE: 1 0-26-92

EarthFax Engineering
73?4 So. 1300 E. STE 100
Midvale, Utah 84047

Lab #u082498 skyline-winter euarterso 5-118, 10-09-92

DATE SUBMITTED: 1O-09-92

S AMPLE

PAR_AUETER

Magnesium

Manganes e

CERT I F.I CATE OF ANALYS I S

as Mg (T), mg/l
as Mn (T), mg/l

DETECTED

3.3
0.025
<.0005
<.01

0.045
0.5
<.005

1.1
0.029
<.01

Mercury as He (T), mg/I
Ivlo I ybdenum as Mo (T ) , mg/ I
Nickel as Ni (T), mg/1

Potassium as K (T), mg/l
$elenium as Se (T), nE/l
Sodium as Na (T), mg/l
T,inc as Zn (T ) o mg/ I
Iron as Fe (Diss), mg/I

Henclerson



GHEMTEGH
ANALYTICAL LABORATORY

61OO S. STRATLER
MURRAY, UTAH 84107
PHONE: (801)262-7299

FAX: (801)262-7378

DATE: 1 0-2 E-gz

T'O: EarthFax Engirreering
7324 So. 1300 E. STE 100
Midr,'ale, Utah 84047

SAMPLE ID: Lab #U082499 Skyl ine-Winter euarters, S-208, l0_0 B- gz

DATE SUBMITTED: 10-09-92

CERTIFICATE OF ANALYSIS

PARAMETER

TDS , ntg/ I

Hardness as CaCO,t m&/L

Bicarbonate as HCOJ, mg,/l
Carbonate as CO3r nE/l
Chloride as Cl, nE/I
Fluoride as F, nE/I
Ammon i a as NHJ-N r mg/ I

Nitrate as NOJ-N, mg/l
Nitrite as NO2-N, mg/l
Phosphorous as p, mg/ I

Sulfate as SO4r mg/l
Sulfide as S, mg/1

Aluminum as Al (f), mg/l
Arsenic as As (T), mg/l
Barium Ers Ba (T), ffiElL
Boron as B (T), mg/l
Calcium as Ca (T), rng,/1

Cadmium as Cd (T), me/l
Chromium as Cr (T), mg/l
Copper as Cu (T), mg/l
I-ead as Pb (T), nglI

DETEC-TED

228

225

248

0

3.0
0. 14

<.2
0.33
0.006
<.01

19"9
<.5
<.1
<.01
0.020
0.18
80.5
<.01
<.01
<.01
<.01

( Rex Henderson
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ANALrTT:AL LABoRAToRy

61OO S. STFATLER
MURRAY, UTAH 84107
PHONE: {801)262-7299

FAX: (801) 262-7378

DATE: 1 0-26-92
'fo : Enr t hl?ax Eng i neer ing

7324 So. 1300 E. STI 100
Midvale, Utah 8404?

SAMPLE ID: Lab #U082499 Skyline-Winter Quarters, 5-208, 10-0S-gz

DATE SUBIvIITTED: 10-09-92 I

CERT I l.rl CATE OF ANAI,YS I S

PARAMETER

Magnesium as Mg (T), nE/I
Manganese as Mn (T), mg/l
Mercury a-s Hg (T), nrg/I
iUolybdenunr as Mo (T), mg/l
Nickel as Ni (T), mg/l
Potassium as K (T), me/l
Selenium as Se (T), nE/I
$oclium as Na (T), nE/I
Zinc as Zn (T), nE/l
Iron as Fe (Diss), mg/I

DET-ECTEQ

10. B

<.01
<.0005
<.01
<.01

L,4
<.005

2.3
0.012
<.01

Hende r s on



GHEMTEGH
ANALYTICAL LABORATORY

61OO S. STRATLEH
MUFIRAY, UTAH 84107
PHONE: (801)262-7299

FAX: (801) 262-7378

DATE: 1 0-26-92

'fO: EarttrFax Engineering
7 324 So. 1 300 E. STE 1 00
Ir{ i rlva I e , Ut ah 8404 7

SAIUPLE ID: Lab #U082500 tikyline-Winter Quarters, 3-29, 10-08-gZ

DATE SUBIU I TTED I 1O-O 9-92

cER.I_r F r CATE _OF ANALYS L$

PARAMEJER

TDS , mE/ 1

Hardness as CaCOy mg./l

B i carbonat e as HCCIJ, mg/ I

Carbonat e as CO3 r n,E/ I

Chloride as Cl, mg/l
Fluoride as F, nE/L
Arnmon i a as NHJ-N, mg/ I

N i t rat e as NO,-N, n.g/ I

Nitrite as NO?-N, mg/1

Flrosphorous as P, mg/ L

Sulfate as SO4r nE/1
Sulfide as S, rng/L

Aluminum as Al (T) , m5l L

Arsenic as As (T), mE/I
Barium as Ba (T), mg/l
Boron as B (T), nE/L

Calcium as Ca (t), mg/I
Cadmium as Cd (T), rtrr/l
Chromium as Cr (T), mg/l
Copper as Cu (T), mE/I
Lead as Pb (T), mg/l

DETECTED

147

136

l4B
0

3,2
<.L
<.2
0. gg

0.006
<.01

6.?
<.5
<.J.

<.01
0.036
0. 14

37,0
<.01
<.01
<.01
<.01

{ Rex Henderson
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'!-r ANAL.TzAL LAB,RAT,RY
61OO S. STRATLER

MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

DATE: L 0-26-92

TO: EarthFax Engi.neering
7324 S0. 1300 E. STE 100
Midvale, Utah 84047

SAMPLE ID: Lab #U082500 Skyl ine-lf inter Quarters, 3-2g , 10-08-92

DATE SUBM I TTED I I 0-0 9-92

C*E3TIFICATE .OF AIALYS I S

P_ARAMETER

Magnesium as Mg (T), me/l
Manganese as Mn (T), mg/1

Mercury as Hg (T), mg/l
Molybdenum as h{o (T)n mg/l
Nickel as Ni (T), me/I
Potass ium as K (t) , mg/1

Selenium as Se (T), mE/l
Sodium as Na (T), ng/I
Ztnc as Zn (T) , mg/l
Iron as Fe (Diss), nrg/L

DETECTED

ro .2
<.01
< . 000 5

<.01
0,042
0.4
<.005

1.4
0.035
<.01

Hende r s on



\ffinter Ouarters Canyon
Data Adequacy

October 1992

UNITED STATES OF AMERICA
FOREST SERVICE WATER RIGHTS

WUC-NO'S



l, ,'l

w.u.c. No. to4t

SOURCE:

TYPE OF FIGHT: Dilisence

I
NAME: United States of America

Forest Service

Andrew Dairy Greek

MAP: 28

FLOW:

PH IOR ITY: 1860

POINT OF DIVERSION: Stock wstor dlr.ctly on stream trom point wher€ stream entors SW%NWIa Sec. 25, T12s.
FGE, SLBM to polnt whorc rtream leaves NE/.NE% Sec. 24, Tf25, B6E, SLBM.

PERIOD OF USE: July 1 to September 30

PURPOSE, EXTENT& PLACE OF USE: Stockwaterlng: t,I56 sheep and goiu- Gran$r Rldga Attotment

CLAf MS USED FOR PURPOSE DESCRIBED: 1037. 1038, 1(xt9, t(Xo, 10/.1. 10/.2,1043, 1068
Divcrlon sny Gtch or all claims; tolal yearly diversion under all claims msntloned 1.16 ac.efeet.

w,u.c. No. f o40

SOUFCE:

NAME: United Statcs of Amerlca
Forest Service

East Fork Dalry Creek

MAP: 28

F LOW:

PR lOF,lTY: 1860TYPE OF RIGHT: Dilisence

POINT OF DIVERSION: Slock water dlrectly on rtmam from polnt of stresm's lssuancg NE%SW% Ssc. 25, T12S,
R6E, SLBM to polnt wlrsre slream cnter3 private proporty S1l,%SEl( Sec. 24, T125. FGE.
SLBM.

a

PEHIOD OF USE: July I to September 30

PURPOSE, EXTENT & PLACE OF USE: Stockwatering: 1,156 sheep and goats - Granger Ridge Allotment

CLAIMS USED FOR PUHPOSE DESCFIBED: 1037, 1038, 1039, lBl0, 1041, 1M2, 1043, 1058 '

Diversion any each orall claims; total yearly diversion under all claims mentioneij 1.16 acre-feet.

, , ,fw.r,.tfr?tffi NAME: united states of Amcrica
,:..r. .r"-.i " " I ForestService

SOURCE: Wife Creek

TYFE OF RIGHT: Dilisence

.

LOW:
i

PR IOB ITY: I860

POINTOF OIVERSIONI Stock vvatrr dltlctly on rtrorm f.om polnt of rtream'3 lguancc SW%NE% Sec. 28. Tl2S,
ROE, SLBM to polnt ot !troam'. confluencc wlth Prlcc Rlver NE!6SE% Sec, 13. Tl25. R6E,
SLBM.

PERIOD OF USE3 July 1 to SepGmbrr 30.

PURPOSE, EXTENT&,PLACE OF USE: Stockwstcrlnq: 1,156 shccp and Ooar'. Fronch Creck Allotm3nt

CLAIMS USED FOR PURPOSE DESCRIEED: 1044, r045, tfi6, t(X7, t(X8, 1049, tOst, tO57
Dlverslon eny :ach or all clalms; total yearly diversion under all claims mcntloned l.16 acrs.fest.

,l

I
I

r63



I
NAME: United States of America

Fotest Service

MAP:.

F LOW:

2B

SOURCE: Wife Creek

TYFE OF RIGHT: Dlllgutce

POINT OF DIVEFSIONI Stock water
FI6E, SLBM

PERIOD OF USE:

Plt lOtl ITY: I tl0o

directly on stream from point of stream's issuancs $W%NE% Sec. 26, Tl?S,
to point where stream conflues with Flsh Creek NE%SEt/r Sec. 13, Tf 2$, RBE,

SLBM.

July I to September 30

puRposE, EXTENT & PLACE OF USE: Stockwatering: 1,156 slreep and goats'Granger Ridge Allotment

cLAIMSUSED FOR pURpOSE DESCHTBED: 1037, 1038, 1039, l(}l0, 1041, 1042, ,|043. 1058

Dlversion any each or all claims; total yearly diversion under all claims mentioned 1-16 acrefeet.

w,u.c. No, l04g NAME: United States of Arnerica
Forest Seruice

MAP:

F LOW:

PR IOH ITY:

28

.015 cfs

t860

SOURCE SPring

TYPE OF RIGHT: Diligence

pOINT OF DIVERSION: Stock water directly on spring located in SW%SWI. Sec, 2?, T125, R6E, SLBM'

PERIOD OF USE: July 1 to September 30

puHposE, Exl'ENT& pLACEOF USE: Srockwatcrlng: 1,156 slruup arrd goats' Frcnch creek Allotment

CLAIMS USED FOH pUHPOSE DESCRIBED: 1044, 1045, 1046, 1047, 1048, 1049, 1051,1057

Divrrr.siol trry anc6 or alt claims; total yearfy diversion under all claims mentioned 1.16 acre'feet.

w.u c. No. | 115

SOURCE:

TYPE OF RIGHT:

NAME: United States of America
Forest Service

Gooseberry Creek

Diligence

MAP: 27

I

F LOW:

PR IOR ITY: | 860

pOINT OF DIVERSION: Srock warer directly on Btream from point where stream enters NE%SW% Sec. 31, Tt2S.

ROE. SLBM to polnt whcre ttretn lowes SE%SEI( Sec' 30, T12S. RBE' SLBM'

PERIOD OF USE: July 1 to October l0

puRposE, EXTENT & PLACE OF USE: Stockwaterlng: 727 sheep and goats. Manslon Allotmant

CLAIf\IS USED FOR PURPOSE DESCRIBED: 11I5, 1I I7
Dlverrion any ua$h or all claims; total yearly diversion under all claims mentioned 1.45 acre'feet.

'

:i
'ii
1r: t

t64
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w.u.c, No. 1116

SOUHCE I

w.u.c. No. lll4

SOUflCE:

NAME: United States of America
. Forest Service

Gooseberry Creek

lvtAP:

. F LOW:

27

TYPE OF RIGHT: Diligence PR IOH ITY: 1860

. POINT OF DIVEBSIONI Stock water dlrcctly on strssm lrom point where slretm entsB NE!6Sllr% $c. 31, T12S,

R6E, SLBM to polnt whero rtream leavec SE!/rSEyr Sec. 30, Tl25, R6E, SL8M'

PEflIOD OF USE: July t lo Octobcr to

PURPOSE, EXTENT & PLACE OF USE: Srockwaterlng: 269 sheep and goats . Eost Gooseborry Allotment

CLAIMS USEO FOR PURPOSE DESCRIBED: 1111. 1112, 1114. 1116, 1118' 1119, 1120,1121,1122
Dlvarslon any cadr or all claimsi tot.l yearty dlverrlon under all claims m€nlioned 0.5i1 aclc'toet

NAME: United States of America
Forest Seruice

Tributary to Mill Crcek

MAP:

FLOW:

27

TYPE OF RIGHT: Dlllsence PRIORITY: 1860

POINTOF DIVERSION: Stock water dlreclly on rtream fiom polnt where stream ente.t SWy.NW% Sec.33, T12S,

RGE, SLBM to polnt of Etraam's conlluence wi r Milt Creek In NW%NWl/r Sec.33, Tl2S.
R6E, SLBM.

PERIOD OF USEs July I to september l0

PUBPOSE. EXTENT & PLACE OF USE: Srockwatsring: 269 sheep and goa$. E$t Goocsbsrry Allotmsnt

CLAIMS USED FOR PURPOSE DEscFlgED: rlrl. rr12, rtt4, 1118. 11t8. lll9' 1120, lt2l. t122
Dlylrrlon lny olch or dl clalmrl total yosrly dlv.rslon undst dl clslms mentloncd 0.64 acr6.le0t.

ffi NAME: United States of America
Forest Service

French Creek

MAP:

SOURCE: FLOW:

PR lO R ITY: 1860TYPE OF RIGHTI Diligence

POINT OF DIVERSION: Slock water diroctly on stream lrom Irolnt of stream's issuance In SW%SE% Sec.33. Tt25,
R6E. SLBM ro point of stream's confluence with Price Fiver In SE/rNE% S€c. 14. Tl25.

. noe. slelvr.

PERIOD OF USE: July I to Scptcmbor 30

PURPOSE. EXTENT & PLACE OF USE: Srockwrterlng: 1,166 shecp and gorr. Frcnch Crcok Allolmcnt

CLAIMS USEO FOR PURPOSE DESCRIBED: 1044. 1045, 1046, 1o47. 1o{8' 1049' tosl' 1057
Dlvsrslon 8ny sach or all claims; total ycarly divorslon undcr oll cloimr mentioncd 1.l6 lcro'l€ct.



r. 1 | :t

MAP:

FLOW:

PR IOR ITY:

w.u,c. NO. 1050

SOURCE:

TYPE OF HIGHT;

POINT OF DIVERSION:

PERIOD OF USE:

I

NAfuIE: UniterJ States of America
Forest Scrvice

French Creek

Diligencu

28

t860

t.,::* I':fl *-:ll.:::i::ii f,rom p.oirrt of srream,s issuance In gW/rsE!/r Sec. s3, Trzs,
lsE, sLtlM to Foi't or strcam's co'ilucrrce witrr price Riiver in SE%NE% Sm. 14, TIZS,116E, SLtsf\4.

July I to Scptrrrnber 30

PuHPosE' EXTENT & PLACE oF UsE: stockrvulcl'itrg: 1,000 sfrccp arrcl goats. Buan Bidge Allorment
cLAlMs usED FoR PuHposE DESCRTBED: 1080, 1083, ros4, r0s6. il0g, il f gDiversion any each or all claims; total yearly divarsion undcr all claims mcntioned 1,0 acre,feet.

rwrr:cfiffisw NAME: United States of America
Forcst Scrvicrr

Epring

Diligance

SOU RCE:

TYPE OF HIGHT:

MAP:

F LOW:

PF IOR ITY:

28

.015 cfs

1860

f P0INT oF DlvEHSfoN: stock wuter tlirectly on spring locared in NE%Nwrr sec. 94, Tlas, R6E, SLBM.

PERIOD OF USE: Jtrly I tu Sr:ptcrnbcr J0

PuHPosE, EXTENT & pLAcE oF usE: srockwatering: l,ls6 sheep and

cLAll\4s usED FoR PuRposE DEscR|BED: 1044. 1048. 1046, r047, 1048,Divefsion alty eaclt or af l clainrs; total yenrly rliversion under all claims mentioned

goats . French Creek Allotment

1049, 1051,1057
1.16 acre-feet.

w.u.c. No, 1047 i

SOURCE: Tributary to Frurrclr Creck

NAME: Urrited States of America
. Forest Service

DiligenceTYPE OF RIGHT:

POINT OF DIVEFSION:

PERIOD OF USE:

MAP:

F LOW:

PR f OR lTYr

28

1860

stock wnter rlilectry on strcam rrom point of stream's rssuance in NEl/rNW% sec. 34. Tf ?s,lltili, sLuM lrr;toittl ol slruiiln'scorrlluurrcuwith Frarrcfr crack hr NEITNEI/r$cc.22, T12s,H6E, SLIJM.

July 1 to Suptember 30

PuRPosE' EXTENT & PLACE oF usE: Stockwatering: l,l50 sheep and goats - Freneh Creek Allotment
CLAIMS USED FOR PUnPOSE DESCFIuED: 1044, 1045. 1046, 1042. t048. 1049, 10s1, l0E7Divcrsiott nlty uitclt or ulf cfitilns; lot:rl ycnr'ly tfivursir:rr undrr all claims me'tiorrcd f.l6 acre.feet.



i. , '..

srqFftrtrElf,

':.S*#si"nuart
SOUffCE:

NAME: United States of America
Forest Service

Tributary to French Creek

MAP: 28

TYPE OF HIGHT: Dif igence

F LOW:

PH IOR ITY: 1860

POINT OF DIVEBSION: Stock wstcr dir€ctly on stro.m from point whcre stream onlers NWI'.NW,V. Soc. 34, Tl25,
B6E, SLBM io polnt whsrs stream conflues with French Cteek in SW%SW% See.22, T12S,

R6E, SLBM.

PEBIOD OF USE: July I to September 30

PUFPOSE, EXTENT & PLACE OF USE: Stockwatering: l,1SE slreep and goats - French Creek Allotment

CLAIMS USED FOR PUFPOSE DESCHIBED: 1044, 1045, 1046, 1047, 1048, 1049, 1051, 1057

Diversion any each or all claims; total yearly diversion under all claims mentioned 1.16 acre'feet'

w.u.c. No. 3638

SOUHCE:

NAME: D. Euray Allred

Spring

MAP:

F LOW:

28d

.011 cfs

TYPE OF RIGHTI Diligence PF IOR lTYr | 860

pOINT OF DIVER$IONI Stock water dlrectly on rprlng located In NW%NEIr Sec,35, Tl2S, FBE, SLBfvl.

PERIOD OF USE: May 1 to November 30

PUHPOSE, EXTENT & PLACE OF USE: Stockwatering: 3,000 sheep

CLAIMS USED FOR PUHPOSE DESCHIBED: 3631,3632,3633,3634, 3635, 3636, 3638

Diversion any each or all claims; total yearly diversion under all claims mentioned 9.0 acre'feet.

w.u.c. No. 363 |

SOU RCE:

NAME: D. Euray Allred

Woods Canyon Creek

MAP:

FLOW:

PR IOR ITY:TYPE OF RIGHT: Dilisence 1860

POINTOF DIVERSION3 Stock water dhectly on slr.sm from polnt wheia stresm rntert SlIlf%NEVr S.c.35, Tl25.
RGE. SLBM to polnt whare stream tesv$ SE%NW% Sec. 31. Tt25' R7E, SLBM.

PERIOD OF USEr May 1 to November 30

PUFPOSE. EXTENT.& PLACE OF USE: Stockwalcring: 3,(XE sheep

CLAIMS USED FOR PUBPoSE DESCFIBED: 3631, 3632, 3633, 3634, 3635, 3636, 3638
Divcrrlon any erch or rll clalms: total yearly dlvoFlon undgr all clalms mentioned 0.0 acre.feet.

167



w.u.c. No. 103t

$OUFCE:

TYPE OF RIGHT: Ditigenca

SOURGET

/\

NAME: Unlted Stator of Amerlca
Forert Saruice

Trlbutary to Wlnter Ouartorr Ganyon Creek

a)

MAP:

FLOW:

PB IORITY: 1860

FOINT OF DlVEBSlolrl: Stock wrt ditrarlv on rtrllm lrom polnt of ttr.om'r brurncr In NEt6NWt6 Scc. 3. Tl3S,' BOE, SLBM, to polnt of rtrcrm'r conflucnc. wilh Wintlr Ouartcn Crnyon ln NW!6SE% Scc,. 2, T13s, R6E. SLBM.

PERIOD OF USE: Juty l ro srp!.mblr 30

PuRPosE,.ExrEllr & PLACE oF uSE: srockwrtcrlngl r rE6 fiecp rrd goarr . Grangrr Rldg! Altormlnt

CLAIMS USED FOR ruRPOSE DESCRTBED! tO3?, 1038, 1030, tO4O, to4i, 1042, i043, tOSoDlrardon any .|ah o? dl cldmr; totd y.|'ly dfuarllon und.r ait drlmr mrnfloncd 1.16 rcr..t..t

'.:t . " NAMET Unlted Stoter of Amerlca
Forert $ervice

Spring

MAP:

' FLOW:

28

.015 cfr

TYPE OF RIGHT: Dilisence PRI OH ITY: 1860

FOINT oF DlvEBsloltl: srock w.r.r dlncrly on rpdng loc .d In Nw!6Nw!6 sac. 3. T13s, R6E, SLBM.

PERIODOF USE: July l ro S.pbmbrr 30

PuRPoSE, ExrEllr & PLACE oF USE: stockwrtrrlng: 9g6 *eep and gort! . wlnrc? ousrr.r, AlroimGnt

CLAfMg USEO FOB PUBPOSE DESGRTBED: 1O2O,1025,1030, t03r. 1032, 1033, 1034. 1035. lOgODlv.?tlon my ..ch or dl ddms; robt ycrrly dlrcnlon undsr ril dalmr man onrd 1.00 acrc_fsst,

w.u.c. No. l03g NAME: United Stater of America
Forest $eryice

MAP:

$OURCE: Woods Canyon Creek

TYPE OF HIGHT: Dilisnnce

FLOW:

PRIORITY: .1860
?olNT oF DlVERSloN: Srock w.t ? dhlctly on ttrlrm trom polnt ot tircrm,r llrurnca ln NW1(NWK s.c. 3, Tl3S,

R6E. SLBM to polnt wh.r. !r.!rm t.ryrt SE%NWtr Scc. 38. Tl2S, R6E. SLBM.

PERIOD OF USEr July I to S!pr.nb.,30

PURPoSE. ExrEJut i precr or use, stookwlcsrn$ r rE6 rharp rnd gortr - Gnngcr Rrdg! Alotmlnr
CLAfMS U3ED FOR PURPOSE DESCRTEED: 1037, tog8, 1039, 1040. 1(141,1042.1043, rOSoDlv|'rloo rny.rdr or rll drimr; total ycarly dlvcr:lon undgr ail clolmr menrlonad l.t6 rcr..trst,_

419



fiv,
:l

..

MAP:
w.u.c. No. 1112

SOURCEI

NAIt/lE: Unlted Stater of Amerlca

. Forert Service

Mill Greek

TYPE oF'FlGHTr Dills'ncg

FLOW:

PRIOR ITY: 1860

poll{T oF DlvEBsloN3 siod( n stor dhcctly oo lrrcrm trom polnt ot rirrsm'! l3:uancc In NE%NW!6 llot 3l scc' 4'

T13!l,R6E.SLBMtopolntwhcr"tt"ut-i"itttPllYrt!ptopcttvlnsExNE%s'c'29'
TT2S, R6E. SLBM.

?EBIOD OF UBE: JulY t ro Octobr 10

punposE, ExTEt{T & pLAGE oF usE: srockwrrulng€ 269 thscp .nd !ott! ' Elrt Gootlbcrry Allohlni

OLAIMS USED FOR PURPOSE DESCRIBED: S!! fttsr Utort.Chim 1119' pase 421

Dlrrnlon lny !!ch or dl arlmr; ro-u-licrrti olvcnlon unaer rll chlmr mcntioncd '54 ocn'toot'

SOUBCE:

NAMEI United Stater of Ametica
Forert $eruice

Mill Greek

MAP: 27

, FLOW:

PHIORITY: 1860

FolNr oF DlvEBsloN! stoct wetrr dlrocdy on nrm from polnt of :trcam'r ltrurnc. locrtrd In Lot 3' 8'c' 4'

T13s. FOE, SLBM. io Polnt wht' rtlrrm hrYrt SE!4NElt ScG' 29' Tl2S' ROE' 8LBM'

TYPE OF RIGHTI Dlllgonce

PERIOD OF USEI July I to September 30

pu*posE, E*TENT & pLAcE oF uSEl stockwaterlngr 1000 rheep and goatr'Bean Ridge Allotment

I

cLA|Ms USED FoR PuBPosE DEscR|BEDI 1053, 1054, 1056, 1109, 1113, i1050,

Diverrlon any each or all claimr; total v*rrrv diverrion under alt claims mentioned 1'00 acre'feEt'

MAPr

FLOW:

27
w.u.c. NO. 1119

$OURCE:

NAME: Unlted Statef of Amerlca
Forert $erulcs

Tributary to GooseberrY Creek

TYPE oF RIGHTT Dilis'ncs PRIORITY: 1860

polNT oF DlvERsloN: stodc wrtrr dlrlctly on _rrrorm 
lrom polnr ot ilrurm't l3lurncc ln NW!4NEI6 src' 6. T13s'

R6E,SLBM.topo|nto|rthrm.rcon|tuliciw|lhGoot.b!]]YGnrk|nNWl6SEl{Src.8,
T13S, B6E, SLBM.

PERIOD OF USE3 : JulY 1 to Octoblt tO

PuBPosE. EXTENT & PLACE oF USE: stockwrt.dn$ 269 thosp .nd goitr . E!|r Goo$b''ly A||otmcnt

cLAfMS USED FoR PUBPOSE DESGRIBED: 1112'1114'1116' 11ls' 1119' 11'20' 1121' 1122

Dlyrnlon rny .|ch or rtt ctrtml; rotltis ly dir.'3lon undct tll clalm3 msntloned '64 |clc'f'!t'
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\\l

w.u.c. NO. l126

$OUFCE:

NAME: United States of America

Forest $ervics

Spring

MAP:

FLOW:

37

.015 cfr

I

PRIORITY: 1860

TYPE OF RIGHTI Diligence

porNT OF DrvEFS|oN: Stock wrtsr diracrty on rprrng rocatsd rn swrrsET' Sec' ?' T13S' R6E' $LBM'

PEFIOD OF U$E: JutY 1 to October 5

pu'posE. E*TENT & pLAcE oF usEl stockwrterlng: 314 rhetp and goetr'Brookr canYon Allotment

.LAIMS usED FOR PUFPOSE DESCFIBED:' 1123', 1124', 112r' 1126' 1127 
'. 

1143

Diverrion any each or a* craims; t;;;;;rr! uir.rrioi-unur, .ir ,l.irt mentioned '31 acre'fest'

Tflrolty' , ir_^--^r Anarrnr MAP: 38

n.u.6hidl'rorzffi NAME: 
Hll::liJ,'Jil,"t 

America
.l

SOURCE' Tributary to Winter Ouarterr Ganyon Cleek FLOIT:

TJPE OF RIGHT: Dlligonca 
I PRIORITY: 1860

porNr oF DrvEBsloN: ,"TJ:#?:!lxffi:;l.,""Tli'.,#,::T;,:H'fiif,ilffi;8"jffI&ll,f 
*-'ll

sErsE% S;8' 3' T13S' R6E' SLBM'

PERIOD OF USE: . JulY 1 to S!Pt!r$|' 30

PURPoSE.EXTENT&PLACEoFUsE:stockw|t.]ln!:996rhg.prndio|t|.Wnt|'qut.nAllotm.nt

cLAIMS USED FOR PURPOSE DESCRIAED3 1028' 1029' r03O 1031' 1032' 1033' fO34' 1035' 1030

Dlrrrrlon 'rv 'dr 
o"rr trtrn|'; tl=o"ril:i;;ttttffi;;;;-'it Jiltt ttntionsd l'00 lclr'ft'L

aota"t'6r'

Util.u.Gitdltrorzffi
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l
.'.:

l'- f
dgr.t ; NAME: United States of America

Forest Service

Trihutary to Winter Ouarters Canyon Greek

Diligence

MAP:

:

FLOTIV:

PR IORITY: 1860
Ii.,, TYPE OF RIGHTI

ii ' ?olt{T oF DlvEBSlON: Stock_watcr dirrclly on rrrcam from point ot rtrcrm,3 l3tt||]Er ln swxsEx s.c. 10. T13s
RGE, SLBM, to point of ltteam'l confluence with Winter, Ouarterr Ganyon Creek in
$El/rSEY. Sec. 3, Tl35, R6E, SLBM.

July I to September 30

It[t: runrosE. EXTENT & PLACE oF USE: stockwaterlng: 996 rheep and goa6 - Winrer ouarrerr Allormsnt
,i l':.,,

ii] 91lt1ls 
U$ED FoF PUBlgsE DESGRIBEDI 1028, 102e, 1030, tost, 1032, 10st, tos4, toss, 1036

i,,., Dltcrtlon rnyoach or all clalmr;tqtal yearly diversion under ril 
"luirn, 

mentioned 1.00 acre-foet.

i:a'

W.U.C. NO. 3070 NAME: John Marakir Estare MAp: gg
(1/Z interestl

$OURCE; Eccler Canyon Creek FLOW:

TYPE OF Rf GHT! Ditisence pRlORf Ty: f g60
;jj

ti 
?Oilf OF DIVERS'ON: $rock rirare:^dlr_","j!, on rrrsim fr:, p.Jg-$gt 

ttrcam .nlrrr SWlaSEr S.o 13, Tt3S.ilht F6E, SLBM to point where stream leaves NE%NE% Sec. zl,Tlg5, F6E, $LBM.$i"r
lrrii;.;

i.',,', FfRtOD OF U$E: January I to December 3l

ii ruFPOSE, EXTENT & PLACE OF USE: $tockwatering: 4,000 sheep. 10 horses
rt.i

ii glAtTS USED FOR PURIpSE DESCRIBED: See Water User'r Gtaim 4G3, pase 4tE
lilfi Dlrrrrion sny each or all claimr; total yearly diversion under alt claims mentioned Az,6g acre.feet.
i,.il:

aaaltrtaa..aarraaa

w.u.c. No. 30tl

l.r'
.1 r .i.'

iouRcer

TYPE OF BIGHT:

NAMET Nick Maraklr
l1/2 interertl

Eccler Canyon Creek

MAPr

FLOWr

PRIOR ITY: 1860Diligence

lfolffi OF DlVEBsloN: 
_srock 

rvlr.t dl.scrly on rtr.rm trom polnr wh.r. rtr..m rnr.?r SWl{sEli Sro t3,Tl3S,t;1,,, R6E, SLBM, to point whero stresm loav.r NE%llE!( Sec. 24. Tl3S, g6E, SLBM.

: PERIOD OF USE: January I to December 3l

ruBPosE, EXTENT a PLACE oF u$El stockwatering: 4,000 sheep, lo horrer

;llOt*t U$ED FOB PUBPOSE DESCRIBEDT See Water Urer't Ctaim 4G3, pase 415
I lll nlrlon rny each or alf claimr; total yearly diversion under all claimr mentioned 22.6g acre-feet.t,

"lttt""ttr'ttrr'a.aa.arrar.aatararaaaararr,
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IN TEB DI$TRICT COURT OF TEE
IN A}ID FOR CARBON

L..rj

JUDICIAL DISTR,ICT,

lflP z 27

rN THE I"IATTER OF'
l.tATER, BOTH SURFACE

AND OF THE DRAINAGE
GREEN RIVERS TO THE

STATE OF UTAE

THE GENERAL DETERMINATION OF RIGHTS TO THE USE OF

AND UNDERGROUND, I.IITHIN THE DRAINAGE AREA OF THE PRICE RIVER
AREA OF THE GREEN RIVER FROM THE CONFLUENCE OF THE PRICE AND

CONFLUENCE OF THE GREEN AND COLORADO RIVERS EXCLIIDING THE

IOt!! Ur! thl3 forn to a.B.rt your vrtGr rlghts ln the panatlng Judfcta! rdjqltlcatlon. lhc
EtatG EnslDGcr hr3 nlde a hyalrogrlphlc lurvay ol thl! rr.tr vhlch lnclUda-a ltour x!t.r
rl,ahtr rrial uaca. your rrc.l,tt of thlr forn conrtltutaa notlc. to you thtt tha lurvty_has
brin conolctcd and thrt youf tfatrr Ura!.r Chln fa ilue vlthln 90 d!y! !lt.r you r€cl.v.
thlr forin. undlr Utah lar, unlcer you th.ly conPl.t. tnd !tl? thl-. fgrn' y9Y! u.t.l

DRAINAGE AREA OF THE SAN RAFAEL RIVER IN [J1[AH.

illfitJ-ciri"oi-bl -rccodiriea'.ana -iou 
- 
iuy not uL a4i to r!!.!t thrn fuLth.r-:----rl-}1-tllirrghtt cannot be recognl'zeo anq you may noE

forrn wlth the Clerh of the Dlatrlet Courtr tt Utah r tnd a coPy with the
84116.Stata Englneer, tt 1636 tftet tlorth Tenplc r Sal

STATEI{EHT OF Tf,ATER USMIS CI.AI}I

CoDE and SERI'AL !IU!{BER 9l !E}*(78D

OTIHER THPONilATIOH: Name:
Street

l.
--..

-2.

3.

{.

5.

ffi24 25th
City 3 ogden state s uT zip etfu
PRIORITY OP RIGHTI 1860 Interest Claimedl L

OUAITTITT OF WATffi: cfs and/or acre feet

RIGET E1TIDETICBD BY:

SOURCE: Plpellne Pond DRAINAGEI Pr{ ce R'l wer 

-

Carbon

@er)
.'stock$ater fron a oond locetad {n r-rrr #"r "c' 'tr T. 13 Srr Rr 5 Brt 8BE}l

Diverting Works (name ) I

The water is rediverted from

0.1

PoltlT(sl oF DrvEBqI0H! co[IlfTr:
th reference to U. S. Government

6. porltrt_s.l 9r srQllrEnsron:
at a point +

7. STORAGE: Water is to be stored in': *;-
ac. ft@

Res. from
dCE€S r F-eTEE'E

all or
of Dam feet.

Capacity --a--. 
t". Et' I rnlrnriatrrtv

f eet. The area tntt"aited by the rese;ffincludesto

;;r;-;fEh-;i 
-the 

f otlowins lega1 subdivisions:

IttrTBR USERI S CIAII'T
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r;\,

IH TEE DISTRICT
IH l}ID F|OR

couRT OF TEE SEVENT.H JITDICIAL DISIR'ICT'
cARBoN @srATE oF IITAE

THEGENERALDETERMINATIoNoFRIGHTSTo THE USE'OF
IN THE I.{ATTER OF
l.tATER, BOTII SURFACE

AND OF THti DRAINAGE

GREEN RIVERS TO THE

AND UNDERGROUND, WITHIN THE DRAINAGE AREA OF

AREA OF THE GREEN RIVER FROH THE CONFLUENCE

CONFTUENCE OF THE GREEN A}ID COLORADO RIVERS

THE PRICE RIVER
OF THE PRICE AND

EXCLUDING THE

DRAINACE AREA OF THE SAN RAFAET RIVER IN IITAH.

lpt!: g1..,:*? rflT ::o:'"..'f,"#H,$fi: ',t"gl:', 
tJr'litE"1",t$', li""tii:lli!i'tti"-d*.ii!I|ttlt Ura Cn1l lor[ Ee ..rsrrs tr,sr "ee' '-'"-- -& -[trfi- iria-, -shtch tn-clui!.-r your ratcr

:*ti-ir!,t'.:::- h""*.d?.l.IJJ'"?'!fiIjiJ'"J"jJdir;i:i i;t-i.. tiv-",'-i'ii-i-ii..'n!v:r,!:::!;ii.Tfle"iil".*"vff.'"?"3.fJf-'iF E{i'i"ai"'i-'.J{'{ g*t"i: $ {?'""i"1i1i,;'"tltli:rlahtr |rnal uret. Iour r.ccr'pE c'r clt" '*" -T-f-;-;;; ;fa-hin iO ?ayt rfter you recieveiiiii--cotiirrtca- lna tmt vouf tfater urcr'r .claltrrirr r'r*- nnder otrh lii, iiiiil"-v"n trircrv- corplcte and flle !h*-f3:I' v:Y{^t:l?:;:H:d;id:E- l.a'-ttti1] youi- watcr uacr'r..Claln lr du. Ylthln eo davr rrEcr veu rE.'r.'vE
thlr forn. un.ter ut.h lil; 6iA"-;;n -t$'lt :te4'-t: -1*-In-i-:hl'?,-[i:Y: v;.'i.'*i:thlr fonn. Under uEan lrt, unrEr' teu L'x'E.', ;i5-1; aiilrl- tt arn furthcr. - llle - thlsi-ii[tJ-cinnot !-. Tcco-gtltt.{,111,ryo-l:.g.tt1t Dt Dbrn, . trrrh? i'a-'ii-c'"pr.-r1*,-lrtiiiiii-irih'[H &err tr- tne Dlgtrlbt courtr !t , Utatr i dnd a coPY wlth the
IOTM WIEN EN
stttGEnElneer;tt1636iiigl-Noitt'Til;i;lsitffi84l16.

STATBI,IEIT OF TTATER USENI S CIAII{

CODE and SERIIL HItl{BEn er 4361 (336) llAP I 38

1- gnwn rHFO.nUrrIoH:
Addrees I TffTttr

_r

Hame:
Street

o
2.

3.

CltY I Jtr- e ! 8+&nl

PRIoFITI oF RIGETI

QU4I{TIT[. or II*TER:

Interest Clalmedt G

RIGET ETTIDECED BT:

SOIIRCET Trtb, of l,tlnter Qtrs . CanYoR '
DRtrItAGE : Prl eq.. R{ }rp r ., ., -. . . .,

Carbon

Government@r)

t3 s.
sec. uJ r 3 S., R. 6 E.,

(name) rDiverting Works

The water is rediverted from

1860

cf s and,/or acre feet
0 .015

f.

5.

6. P(}IHT( $ l Or, REIITYERSIOH t
-: _-.F

at a Pornt

7. SE, Water is
- to - CaPacltY

of Dam IeeE.
part otAEEn of the

to be stored in ,.:,: ! Res* from
ac, ft. , I EcE€s r

Eh-inundated uy 
-{e 

. 
reieffi-incrudes

+

Height
all or

iollowing legal subdivisions:

IIATER USTRI S CI.AI}T



8. Irllnr, PrRt@, PSRDOEE +|D lTFq!! or osBt
C!a1:"g used f or lturPoBe de3crlDeo :
sTocKwATERrNGs Fron 6/r to r0/3r Aninal ullta @
DoMEsrrc ! rrorn ] to 

- 
No. Faniries 

- 

PerEonE
MttNrcrpAt,! From 

- 
to 

- 
Municiparlty 

-

MTNTNG: rrom-ll- to 
- 

Dietrict 

-

";;;; $ffi*3lil:
D^u-r DI trr* Narna

OIHER: Fron 

- 

to 

- 

DeacriPtlon ot uae

IRRIGATION: tal Acres
A;r; ffiry-ncfu sss ar

subdivisions of land by 40-acre tract'

9- PIJ|CE OF ttsBr If other
ffi of land by

than aE described
4 0-acre tract:

in area irrigated, in legal

10. ForNr(sl 9F RFrn4L{:
water returned

Amount of water congumed
The water will be

_ Amount of
rffiEd to the natural

stream at a PoinE(ET-EEscribed aa follows:

rl. EXPIAilAIIORT OR O[@ FAGIE:

A1L WaEer User Clalrns for at-l--q

Allotment

Lz. thsr:mflms*snedxirEfiafumt*ndfr* rhersxrfrdndinaot
-- -,siittiiino(iiifiiirl;i:riur=t:rinm:mochglslcrpcslF*x

or
* * t .J-t,

SuUscribed and. s$rorn to bef ore me this I uy da

Residing at: t.flllardr Box,,El-der gounlyr U,.tah

Commission exPirea : l2-.11-88 -.,

STATE OP UTAA ss.
COUIt':llf OF Weber

trhc underllgnad -lrtoarl- on oa-th- J^h"f-,1?-11.tAT-."-* certlf,loa thlr watGr ure5.f r. c|1fp-:f !I:I
i-l'. tx "; i ; i## frifrii fr -& -;J - 

thJ-du I y - a uthor I z e d

--r L-*o-rr r.lra narrlrnlr .tF-tft* claLm' that hg Slgnina-iin"*;-til contenta of the clalmr he algne
iiirl"itlrli; ia true to-t[c-il;[-oi hlr knowledse

Ti t le I Ran tl n I I lt .-_!1411- Ageq!------! 
tn-+maG**

oresEe r
/'-'

(

of\

SANDRA S. CARLSON
r- Gommlrslon ErPlreo I-

ooc. 11,18S8

ftffiq

NotarY



a
a
a
1l

a
a

.l
t
I
a.u\

r()
a.c).l-
a

fQ

a\o.o
I
a t.
I lr'll. tin.=
a
a lr.ct ..{-:88
a, rF

Itr[
a.ro
.Fl
aa
r€
a
rQ
rO
rErO
a'-
f+tErll
.E
arUlrE
fl-
fo
t-
rU
a
a-
a-
.F
I
.L
f0
rtl
rE
.t
a
rC.os: E1: b

g- .

$ lrr, €r a{-
|\l .'-
Ft.c -rf .= L

*r O

R:S E
i*t ror r{-r\t.vl o
R:g F

alH

t .J
I ta

tt t* 'tl
rr.8 E[i rOdI r- OIrF
ft:: u
i6r=

iH :,9 -o
l.iH:3 blP:'o .
lF r" E

lil;g H

itr lH Fio.I o

lH iU E
I fl- 

-lut tv, tl
l- :l b
i( rr
ld: E

EI
{-lI'
u
q

Et
tr
Eatl
E
o

it
rtlt
T'
Er
C

L
o+
F
!!
8+tn

ar
z,o
lrl
IY
lll

o
Eo
E
=
o.

:.
o-

a-
30

EI
t

td\oE
I

ul
in
F
o\
uo
UI
.+r

=tn.F
=v,
c

aa

F
Eo
E
o-

I.a

6cott

4
!r
tr
etlo

t
L
0)
E{-toouLE('$
lrtE6z

aa
F

(\|E
RA
Inb
r. lrlgF
}F

I
('r
:
L
CL
Jr,

oT'
.n
.F
(, o
=coo.>roE
il'rotldfi

Lrr dlo
Cl r'
F lrl(J
.. E,F=20

U'

t\lo
or

a
{-
8

t|.
fJo
|Yt

t

Etr
.9
{-,c

.,9
q
E';

'(,
;
L
ll,
T'ct
g
o
o
L
7

E
3
Lo
o

E
IJ+
It
E

,-A

U

=o
b

t
Eu6+oc

Ofl
E
{-Cort
=c
uloob(r>
u
lrl C}

I
I
a
I
I
I
I
a
I
a.Orln
.g\.O't
rQ
rF
I

.O

.J\

.Q
a
I r.
r[l
.ln
ril
I
.lL
rQ
I
rClrO
rE
ruJ
.O-
I
a
a
I
a
a
a
a
a
a
I
I
a
a

Fr$lr
or
lf
o\.\r{..
N.o.
l.
ch.

il

{'.g1 .
-.:
o.{..rn . lrl

ifi :5lln.le rJ
i .rtl
iOr.Oi * r{-
l-,.:8
in.>
irt.Jl.'l+
iB:E
l9 i;iE.>ls :'=
i11r.Er
lo :-
lH :8
l8 :*
lH is
I a-

ls :fr
lt* :-<
I o .-
IH :U
i= :P. U, .U,
| lE .lI - rt
| { rl
ldi

Eil
dfrl
i"llEpl
{ltn *lrnul t

-t4 |Frl
q-l

(t\ 'lchlUI
0)u Iuror I(/'I
€l ol+o- 

lJb
GJ

c
c
oc
Or-oFT
EO
Por-{-

oc
Or-

o
FO
Efi
Por-*
Ett
o
L+
tl
Go

I
L'
0t
L
E
(tl
s
L
o{-o
F
J4
U
o.t-
ul

.l

z.o
tn
Eul

o
lJ-o

E
o
o.

I
:E
CD:

d1

0)u
E
0tttr

=(]
It
FE(9
E
|J.o
UJ
o-
F

lfl
f-(It

EI
E
o-

g

!oo
L(J
E
o+(tr
E
Fg
:t-
o
Jd

b
t!
E
0,E
U
T
14
a+
lr,(J
E
=otn

|n
r.
(f

F

E
s
o
o

D

I
E
n

UI
!t
o

a
n
t

=
td
E
z

;rr
I

14
cn

al(}
=-

tl-o
JlL

troa

Fz

0t

3
b
UI

+o
0t
L
o
tr-

a
tn

t

=
frJ
E
z

.l+r
!Dl
frl

tv
bo
(\t
lf

I

9
u,c
o
+
E

E

ul
E
;
U

=o
L
oftc
a
C
3
Ul
L
I

;
3
L
|l
o

o
{-o{-

o
E.;
U

a
a
I
I
I
a
a
I
I
a
.O
fn
r orrror
arOrl-
a

rO

.o'
t
a r.
. [&l
I tfl
rJ
a
rh-
rQ
a
rQ
rO
tE
IH
a
I
a
I
I
I
t
e
I
a
a
I
I
a
I
a
a

a
a
a
a
a

\O' .
t.l .o ro
I r'-
- rG
o\ .=
co r-s(\|.u
o rq

I:E
oh r>
NIJ

a.r r+o'Ehl rO
lt l-"
ld r>
l(J r'-
l(/t.:
lbJ rEr
l O rlrj
l.
lH :8
lO.NllL.
l5 :6l&.:zl.-I E .E
I O .trl
l* :f
I o .-
lH :6| = .pI .l-
I rn rul
lE rrh
1- rt
i{r+rtd:

=a.F

EbE{-rOEJU
o

ulr
L0rc+o
L
OE
=OEfF
LU|(tL+oc
-cl

=
.,t

rl
=lcol

"l* I-Jl
hjl/l Irol
E .l

trj I*(O I@EI
rfr I

FdlJIql- 
|
I

U .l
tDgr I

TI u
-fr (l)

-r/lut
-+r€
UJzE
CJ

,c
'tr
. OC
' |lr-.o
; |9e
i Eo
r flo

Eo
o
L+
vt

;
o

:
+u.0t
L
TI
cn
E.T

0)+o
I
.j'

8ECl-
0, vl
ctr

=;.ooG
.r E,
F l^l
:tr(D (]
E L
ll.Oo
urzFA
FTL

-g
0t
[}
L(J
E
o+gl
c
Ec
=-
o
Jd
b
IL

-ctf ttt
lEriU {-
uill()().!

UJu1.. EF=,2, O
i- U,
t
J

tnl-
0(}

ao
E
.L

ou

L
o
rn

{-o
o
L
o
|!

I

14
I

3
UJ5
q.z

't{
Itl(n

: ra''(}

E1
tul

a

{-
rlt
o
Ift
Lu
E

11
-f

a

E
0t
C
o
+c
o
E
fi
E

s
u

E
L
oEc
:t
c
.9
o
L
rl)

t,

3
Lo
tN)

(l

t.F

vl
E
o
U

+;tgb
O- Eu

Lr
LgE
o
BEo(9!n
{-o

UTordo

a.
a
a
a
a
t
a
I
a
I
.O

.O
I
rQ
.F
a

rO
rlrrO
I
I rr
r[l.UI.=
I
rLLrO
IrOrQ
rfi,
:H
a
I
a
a
a
)
I

i
(\r({'
lr

ch.
o.

l.
o\rra
ror

ll I
lo\ 'I ar
lrf r
l-'
lF a
i- rt,l
I t r{-

lq :5
lN I
lr t.Y,

i=:8lI :[
lq :9
l.J

le li
iS:sI Ul .'-

iH:e
I rul
llrj.
I 3ft .flo'nllL.

iH iE
l5 :ffi
I tl fl:
I r{,io.EI ul .!4
IE :B'I .F
i rr) rt-l
iE r*
l- r|lt
l{'*
ld I

flrlJTra.ft IlrJ I

E'il\Ol.ol Itnt
in .l
-l/l I
Frn I#i+l rl
uor I0rl(/ru I0rl
u\ul I

{-\o IoJb
trJ

C

E
oc
Or-

o
OCL

E"LOt-#

E
o
L+
UI

c
o

3
+ut'
L
E
t:tlc.I
0,+o
I
-clu)o:{-tvr1..-z-oIi;

ofi
- lrjc>
'-o
c l!
LO
)F
rl Z.

L6
o-

:E
5w
lrJ
\(t
E

U1
in
F
j
U
o

U,

IF
I

{
j
+,l

rl
'l.,
it
't

ouc
@
Et

o
f.'
.I.(9

CE

tr-o
lrJ
o-

u.|
F(rt

aa

F
dI
E
TL

=

=

Jo
oL(J
c
o{-
cD
E

+
E
=t
rF
o
T
b
TL

c
0)E(,
{-
il
ur(J
E
=()
U'

lfi
F(n

>
F
o
5
ou

l
,-

I}
rt

;
qt

o
L

a
n
I
:}

|r,
q.

=

Iin(I\
aa
(J

=-

ql
IJ.;
L
{}
ut
+o
tu
L
o
tr.

a
rn

I

=
BI
L

=

It

=oJ
|!

r{.oo

t-z.

El
o-



E. f i a

H f\ i; F iigsi* Fi ii_
*E iit E ii**E ii: $ iiiE iis H ." i..os i:5 s fr i.x
tr FIjg FiiiiE#Firs .$ fl iiF

$ifqi r fg.f*/ # rg F f Hi i + h F r .Hi

$ifflr f$ifff i fF Hiii ;H rlisi fF $irisi ;F Ef:ig i ;
F f tli i iF i*iii g

F tr;i*i f$ s;:i:l E

F iiq i* { F ". 
F*/$i i$ nni .q$ i/5f iFn FlEif ;F il+it

flf Flr# f Ff Ilfr 'lH $i;ii sFI rigig E

'is*i#ii ;sis$lrp ;:l, ir:H :g*iE*ipis rg==gi:i;EFFH;e.lFis 
E

.lr s $i$i$ $ ; F 
s 

r g if ig F ;*-siiiH;ffrfif;l:i#;;
sEFi;i$;fr iFsFr igi$f ;

a

FE
CDdidsr
tIJ
\otr

Hfl
,!F

E i:Ei;E F Ii\ E d: iiIE Fj E lisEl.\F t;eE iieE!.-E iis
f iio
f iigB.rF: iiFF: i;gg I -:r .(E

E o 4l iHF # di ;
E 5 or .! '
Ftf'Hi i
fl Lr .r)- .l :
E E ,i fll :
E r. F trI :

HEH*l i
H 8i :
f, +i ;s si iE s -'l :tr P.:i ;lE ... o! :'E F Si :
E E 8! :E 3sf :
f, ilsi :I ::i :

F Fi isfr si ;sf fl is iI $l-ig i

'5 
$g*fg; H -iuiu; $

sf-iF'rEFS o Yi*:= c F

: r tritrig ; H

f f #f$iF

Eol+Ug'3
;,qLiP

LE8
E E:di irF .!. o sdi i'
FFf :$i i
E lt i? u;l :

E I : s5 l :
f, ; s =Fl :

HEHr'i i
f, tt' f;gi ;
f, ^-l :F nxi iE =i'ii .

E $.:Hi ;E A-'Ei :
F .':+l :fl F R;i ;tr il 'of 'H d Eoi :H trEei iH F i i"
t fii;.:
I E i r=I ;tiEI t | :Fr E lxi.i
i . .| !tt.J .; F init g

3 .E:iE:3 I; I iiff:; s

s $ r lfr;I fi: $ I iffiFi;
g E E iF'g I= # -ff iffig ;
+ H- isi# I
s b- F i;iH: i

..i ^r.I E lf :.s o i

H fl F i5i* € I



Winter Ouarters Canyon
Data Adequacy

October 1992

SURFACE \MATER RIGHTS
1 992



P99qqreDour.= .= .= .= .= .= .= .- .=bLLTEsEs ssEEES-$_ts.€^tu_otgtuiEts833 33===
+{+{+s{l(ltl{-sldCQ1 aqtAOEg).€E8E segFEvrvr.ttwwv)vr{rQ

ootlccc'- 'c '=(l)st0)+, +,rE ct rEEts 3
-vgrl/o('tP(tI gE evt cn O b

oooooo(\ (\'l (rt (\ $l (.t{
f{ (til $,1 (rl (\ $lqqqqqg

oo
aFlr:eq

tl
ll
tl
al
ll
la iiii!iiiiiii

*"t
E HE fr ,5.3

= H :H : FE
#g o bti E .gE
.E b g+{ ee e EE

=*J= - rflE8fl rS 55
EEigEEE$?EE $ ;;
E EE*o,-frfrEEEE E EEE
HE *H H H H5:Eggf gEu; Pseesec g E c c c C -ci -i-r F d F : or fi ?i .-- - L L'-- E i s 5 F g F E 

= 
5 

= 
F e C .'e F F,r F F\LLLf,5ff,=

E F.s g g g g g g g g j j j j j -.iF FE \ r r e e r u I - 
='E;,H,H e F E E t,fr #,B I,fr E .B,B .H g F g g g g e

: : E f; : : 
= 

H H H H H H H E g H ::::::
E E ; * E S .E,g,E,!,P,E,E,E,E,E,P q f; f; fi fi ErrsEsge49494$$g4gFF$fiFfi
l.cl (n O) F fA $ c.l aA f? FO |.ff rf (D t.(} (O(Y, sr, fir q !F T tt fl) q, O ; .', ; q! F cD |* F F Fg g H q qr \ o? ci o ct d F ij F? o, st ol or o, o,sn c? ;i lf + t s F F + F fti iD fi) (A m (Yt .tt
FFFFFF,fO!-t-Fs) (rl lrJ o, (') or o) o) gt o, ot o) o) o, ol iri oi b, s) ol) sl or sr

o
{t
v,o
9qri5

.r,

o

B0
tL

gE
bst-, .=

#s

zo
z{(J
o
E
lJlFE

=ct
ECC+l!E'
E=
lllOFl-st>z
lru<{
Fd5{
cl)g

o
z.r
F

=ouf
F
(J
o
J



-9,t) 9 tl q _9 -q o o I o (' () o (r o (J,- .;+)qs-u'=4tyu-y-F.E-Ffrfr E E q E E E E E E E E E E E EEEEEqEEEEEEEEEEEE99ooogee69OEdod66ooooooo6d6ddddddd

iiiiiiiilitiiiiii
ooooooo(\ f{ (\t c-l F{ f{ C{fr{ f{ c{ N c{ f{ c.lqgqqqsq

.n v, 6 v, u, n n u, Q Ut q a rn vI v, tt, u,PP.ggggggFFFFFFFFF'= '= -= -E -= .= -E .E -= .= .= .= .= .= .= .= .scL cL,g. q q o,_+ + g. E d. E E E E d.6.u, cn v, .J7 (n v, .n cn v, v, tn |4r- tn 6 vI- 6 q-

EEEEEEEEEEEEEEEEEseetrDqglq'E E E E E E E E 
= 

E E E E E E E E.F .E .= .g .g .5 .E F g E te tu (E E E E 6 E a (E rs (u tE 
'E= E E-E-L E's r= r- E E E c E E E e = e = = E E EcL o- o- trL o. cL o. _c c _c tr c c _- _E _- = = = = = E = cv) v, tn (n ut o u) f f D f 3 5 

= 5 5 5 5 5 5 5 5 5 5

F @ O Or F! I: A (? to h co o r\ g (') (o $t c} rf o rf (o FF F € F € € s F F gt t1- F il !p r:- F r* 6 69 F 19 F (o €or ol s) or s) s) or o o q q b b a q q o 6 0 0 0 0 0 0r? (a n, rD t'r (a fil + + + + + + + + + + + rt \r tf r tf +
Fl|-F'FrFF,Ff-FrF(t) or or dr o) or or gr g) g) o) o, s) ol ,o, or b, b, o) g) cr, ctt gt ol

deddddrjddededddddSSE cS - - E E E E E EE-E E E

frEfrHfrfrilfrUEEBEE8E8u, o .ui jn .vt q .O .O .n n 6 6 6 6 6 v, ai i i i i i i F F F =+ F + + + F F E F Ii E E F [i
-clorDorclolflfip1flEfiEdd{r1poqt(l)crcE E E E i H H E E.5,H,E.E E E E E E E EE E f; Eooooc
JJJJ

-i ^i q -i d E ^" E E E E E E E E E b E b b b b b bo o o o o o o E 6 E E -6 E E E E E E cr,E -o rr rl rlE E g E q H H fr E EE EEE-EEE EEEE gEEq){I'octo

E E E E E E E .g .g .E .E .E .E E E E € .E g E E .H E E

qt
IJ

o
v,

o
(uoo
9o
d5

o
(J

3s
l!

q)
c
3o

g€
bs
tr .=g8

zo
={o
q
E
IIJ
FE{
=d

T!E+ lrJ

EE
I=
FJOFL-gt>z
r'r llln(J
1laEO5{Og

o
z
-
ts
B
o
utl-
()
o
J



CD EDC,C'c 'g
o {tt
PP.EnrB=.ED
E"E€E
E 6 = fr

cDsotrDtttrDCDcccccctr
LLTL.LLUgloo(I)qrq)o{{.P+rP{Jl;)(l(Jrr-$-(oGtttrclaE(E

E-fr i B ts.E B ts ts = =9 I q ld J 
= 

r .y -y -s JFFF9Eg(JOE(JE-1.:3000009g9jjEL.-.p+-,OOOtttnE1414 111g5g5

ooooooo
i i i i3; i i; i i I i |- F"-rb t, i i i+q i iq i i ! i IEEEEE i

g
q,('
C'
tro
g
(tr
(J
9no
o
IJul
0

-d
F

(u
.9
(l'
tn
v,
ot
olt
{
rn

=

ou
gt
{,

UJ
v,
{)
(E

tn
|E
vt
IEou

ccE E coot'ioF E.E +{ F e(5S 5 .Eu G

EqTgif E EESSFEE g 3
a,thv, EEE? Fd E F b
q trD OLJ rJ rr L sd E E tr =H= tE EE F: E iE g g g g EiE Hgt
3g:55 E Ei€ n-.s 66n6v,-,t'v,- rESE
P P errtsi";F:E:EEEEEEEEE EL E E o b , == 

o E E E E E E E E E E E E
E E E i i E T E i E d E E E E E E E E E gs ssEF F EzF sF s s ss s5 55 55

o()
CF
gt

IJJ
(n
q)

G
th
(o

n
(g
o
U

octoccc-,;;
rD(l)0)Qvrv)'E'='Eeqeeoqr(l)q,
9.9.9.-q-tr-e.eoOOobbgssiiilrr r 'E

fi fi fi I # -fr I #,fr * # = .s = -s -u E r E,H
H H f E $ E E $ E,H E q_ 1E E f q E E E

# # # E e e s e I t E s_ ggf gs gs'E
H E EssssssEsEEEEEEEE
E E E 3 3 3 3 3 S,i 3 g g g g S g g g g

ry]o(?f\|(oolol5le I !q (o (f, A (? oa fi, (o (o (\t (y flrE tr 6 E ct 6 i5 co ij F o? l: q, c') F r-) R S tf g I+ tft +,F roto; +; -t-f +S+U ++U;tr
FFFf(Ar'TFFFFF::=Pg) ot or or ot o) o, cI, q, g) c'r or (') o, o) o) o) or or o} LlJ iu gr

o
{l'no3o
E5

n
(J

3
-9lt

rl'(,

oo

og
Eo

gE
br+. .=

#s

=o
z{(J
th
E
IJ
FE{
=-o

EE+ur
EE
E=!soFl-gt
>2
l{BE{tratro
={O6

o
z
t
E

=a
UJ
F{
C'o
J



TCDCDCDEDID(DIDCDtDctrcccccccc
EL.LLLLLLb'oooo'o(l)(l)o(l)o,+t,P.H+J.|J.|J,t-r{J(E(E$$$Nnt$(Errrr4\tE}}tsts= EEE tsE.8.#.H=.= ]n

h.glzJl4.gldJtlCJEqt(l)o,J!a()(J(J(J(J(J(J(J()lr=ggo&--ooooooooo.gxLL!iF-FFLVOOJJa tn @ v, u, v, u, tn u) 6 : o o 6 U,

ocDtrc
{u Q,
(Eto3=
l1 -v(t ctoo
(n Jn

lttllttarttalttllltlatta

oo
!roi:;oo ! ig
ttril

o
tFll-lioi1.1

ttltllItttlltrrttltrlrtlttltlltlattl

tl
tl
ll
ll
1l
]J

gcc E tootDluFF -v, rr-g fiFF.AiEEOu E 6 \ =;-. d 6 i g
EDg.g...J EF F..,. g EE .5

a, or c, o) E E - 6r 0J q 6{ 5,5,5.5,5 88.95,5.3 g .SEssBr
c E c c H h a 6 c c 

= 
r 

= 
E -='= -= -'a6 6 6 6 fl P (/)*E 6 6 sf Hi E'E E'E;FFFF .SgE-Bf EE; Fi2v,* n'.n E

t5 (5 $ (5 1 Z F { I ,5 ES 2F ; E E E :8a.4.4 9gi9 vrvro.n E::EEEE€ € € € i e fr.e fi € € € E E S E E E =uo o o o'='E :'= 6 tf (f .i E o :C E _c c .=r.U LU LE l.u F F = F lI lE r.I lE !4 Z F = = = 
g

d EEggd f;=-:
q u, F ., ", ., ", -, ",E E E E o.s .s j .E .g .E .E .g .S .U .g .o o 6 tr tr e tl.E.I fi.r.E i i E E'E E.E.EE E EE.Eq) qt th {t o E 6 (l) {) {t) tu d b = F F i- ctn tn E # g cn vt v, ut u, tn ut r,n v, vt : rii Ei rE 6

,! E -g -g E f f E ff f E E s E,i n € d # ff
fi # E E E # # # # # # # s # # # H H H #f = = = u f :f :) :) :) :) = D f f :) tg tg tl 

=

E r\ O r O O) O (O co F Ol r\ (o c} (\ {q.l q{ D |:.,A A C:,1 t e{ q,l f{ fr} t f\ O F F Fo oa qH oo roooo ro ro (o o() c'o(v) (? 
H F F F F (? tO - + + if jY)

F?rF(AF(?(vtfir(fr(frF(vl
ol ('r dr g) uJ o) o, ol o) o) or ot o) (':r or o) g) o) g, ol

ot
L'

=o
tn

o
tt)
vIo
9qri5

u,
()

Eo
rL

(t'
tr
3o

gE
E.sgs

zo
z
o
Cn
Eul
FE
f_o

f0E+uIgE
E=pro
F1-
+{L>z
F{HE{*d
={chg

o

=Eb
B
o
ul
F{
OI



OEDcc
LL{t} o
+t ,Ft(o(!
ts3

sP tE s P.ggggFggsb Fssps..= .= c g 
= 

t -tr .= .= .= .= .= .= .= .css 6{ s ssssssEsEd EEEEE.€ € o E E -6 rr E -{E -ro -io iE Js -<o -$ -ar =. tg tg ru tu rsE E; i.fr E 3 ; ts B B 3 3 F FB F E -b ts; #;;
E E E E E EE E t t t-,rt f ttt EEr g l.s s
E E E E E sE E E.E E E E E E e p * FE E E g Ev, tn O o O S tn O e v, 6 6 6 ih Ft 6 6 i 

= v, u, o v, u,

AgAAAAoo $trrt$f ({({
r Q q O o O O O 6 O O <ri e-,i f.,i r.i c-ii $t r\'l $l r\t q{ q{ dl c-l ; ; c.i e.i e.i f.i c.iiqqqqqqqqHHqqciqq

tttit1t1tlr1

o(}oo,r!FFO
tFleFqqieqH

Fs .gES S -' iq €t) O uu
cEoa'trSEEr-ga +g e EEtn :E E g g{uE.E.gdd
E-P""E rr

tn ;{g;gss;;s;H s s,eF FELiCLCLCtn?cn-n,hr$E.FES *i EE*E .FEqEEEEEETE ! FF! EEE E E E o t E E e9l9'E eqlq} ;:E EDE EDcDE -p E E E 3 € E € E F F F E .F .F .F .= .= G . E E Ec v r F - E .e - E _E E E E S,nE rE rE I I g *E S rE .oE

LLLL!5d555FE5Ervrvtut

EF=EFEBs E r

EEEEqE 5 NE E ? E E E E TEE j EqEE HE:= E E:.HE .i!EE+r*/>-*

$ E sE q:E Ff i=3}; F::gEE ;# EEEEEi; ; 6; i E E 5 E E :. F E E E d3. * f T E e E i
e g E eg i; eg e ss FcF; EFF$FFE E

(o

i I H IIiil HrIH r$ 3H** :H3$33ig, o) rlr s) dl cD o) uj or or g) or oi dl oi iD oi cr)

o
o
tho
9or
e5

u,

li
3e
u-

g€
bsfr .=gd

zo
={(J
o
!c
ul
F
!E{
=_o

EE+ rrJ

EE
TF
lrl oFl-
SL>=

'tUE<1r. aFO5{O6
o
1-
ts
B
o
tJl
F{(t
o
J



ED E trD cD cD o o ED cD (t tI q o ED gD E0 EDee=cccccccccccccc
-E -g L L. L- L L L L. L t- L b L L L \.o ar or qr o, (I) o o o o o o 0) (l) (l) {lt o
5)F{-, {;, .P.|J,u{J'|JtP'lr'Htttr,+,(tr(E(tr(E(E(ItN$(E(!(EGGI$O$.(!

= = B B } } } B ts E B E } = E = }
t4 .y, .g Jd J lZ -5/, r4 J J J J .g L lJ g !
o()(J(Jo()uo(J(Jo(J()(J(J()()oooooooooooooooaoPP+;.#PPEVf€EVEel€vrvr(ntn(nvrvrurvrurourcnotnnv,

Nc\|(l$TNOC)OOO(\$lFlf{f{lfrrrrK}frrFtftr-
({(\({({f{FM-|I|rIioqqqqq i i iq ! i iqq ! iq

t
EcEqEoU

OOOO-

E EE.E.F B(J(J(J()
lzEfiH HHH€ EF

sED,5EEgEg'i;gc c c d g -5 ^5 5: P;6 g
'='=or-ddddb'=oE'trcL cL s e F E.g F E E F(aoi SE(r) tr7

E E iS E E'F E E.E S E: E E
ED E E cD rrtn--H Y F .',*F F F c E E: EC (u (g 

= C ol X *" . -s . = tu t fl E'E E E'E'eEE€€ t€€€ E E.E g c6 = f, v) u, F 5 c0 F E F F F !o = !4 (9 D

-r
(g
c
o,g

FEEtro{Do{lt(I)0r{uo
=-u_(J(J(Jo(J()(Jtsd'LA 1 'E E E'E E E'E'T F ;Lrvt#cr=Lr(lJoluollro{lt(uHioEtr

tu-.vrqlvrtJla@urcn,RroFEd E E I E E E E t, v' *, t 6 : E t s,- qj;IHdgHEEHHHgP jo€ vi

EEsE E;;;;;;;; EE. EEs
=t.l6trfir=r=====rr

tO@1\$ll}F(\l'FCO
OOt$l ,FcDfD(fla0(frfQ00tO(ll(?++lf
co o) ll O € C} O O O O O O (o (? s) (? F F(Y)(?Cfr{(r}rFFrFrfc{++rf
fD(r)({l(A(?!-i-r-Fi-(cr(rl{YlFg) gt ('r ol gl ct, g) o) g) g) gt o, gt o, gt ot cD ot

o()
fo
tn

o
(u
(n
o3o
E5

U'
(J

3o
ll.

€)

Bo

{t
32
br+, .=g8

zo
={o
o
Eul
FE{
=o

EE+ lrJgE
lE
FJOFl-
EL>z
F{EE{
Hd5{thg

o
z
-F
=o
lJl
F{(J
o
J



CD CDcc
LL(l'qt
HH
=3s s e s q p s s s s s s q 9l P q e El Ft t p'='='='= .= .= .= -= .= .= .='= -= 

= 
t -= -='= .= o o .=

E g sg ss E s s E E E EE s E E H EEEEs s s s $ s s s g 5 5 g g g t g g g 5 H 4 g
+( s l{ .y, l4 -y -Y J .y, .u .v J J 14 fi -y s .ll -s {r, tu J
.E .E .E E E E 9 9 E E E 9 .9 F,; g g g F E E Eil, tn U, v, fi Vi tJ7 tn tn v, tn cn tn h rrt 6 Vr h 6 6 6 6

ooo
t== t=iqqie

oo
i= !tiii=iq ii!i!e

ooFrO!lrl
FFilii
ooiirl

'l
iiir!l

tltllltlTItl

fr

s .gE:E-EE E au#gfls'i PPEF+e.t.3'Fddd o {EE6 5 E E d ; ; ; --q $ g : e_ 
E { ! g E 

-$ 
E ; ; i ;EEoorp(nBB.iSSS,5gAal

Es€$;ig g H FEEEEEE; EfEE E Eg Es j € E rt 3 E E 6 s E F F E E,fi 5 tr 5 E 5 5 E 5

TE

€
e E {| El o o o o q) qt {D c} {lJ o} dr dt at dl 

st

.9.g.s.s.s.e.e.a.s.e.s.e.E.g.E E E E o,ro
t t t t r r r = r r r r 5'F'F 'i 3€

r,H .H .H,H .H .B fi ,s .H,H,H,f; s .fi ,* g .F .fi $ g g $ H.= 'rr +J aJ *

7 s s E s u E E E E il E $ g g E: g g g:; g;g,g I E,E,e e e g E E E,E,E,E e ; E u.,L u- E e ggs{{{sddu)u, a.!rt,ttTct cn(ntnovrtn = n## ggD Ee:r=:tfff,==:rff:)=55

-qqO()O!p€Fttrrrtl€gq?!.r{!'ooooAA$$ErS$=+++ +€f? O O F? O F O () O 6 O g O or O O O ol Ol O c{.sFi+Fr-!-FFf0l-;-(vfr,r-fi1
F i- F F !- F F iF Fg' o) or g) or g) o) cD ot ol o) g) ctl o) or g) gr ot qr ol ot cll olt gt

o
(1'
rf,o
CL ar

Eg

a
o

3o
IL

(u
(t
fo
tn

qt

3o

gE
E.egfi

=o

={
C'
cn
E
IJ
FE
f
d

EE+ IJI
;FYZ
I=
FroFl-g;>z
r'r IIJ
r-i ()

Fd
={chg

o
z
E
F

=cl
ul
F{oo
J



oc
L

E
g

g.sg.qg.s.sE.g
=FLLEEEg-=E E E E g g g fr gsssssss-is
t*q,ttEEE.FEooooc.F#l..Fr+
wthtfiu)vttn@=v,

sc
0)
(!
ts
-v(J
o
n

eocDtrcc
LbE(u(uo
,FP+,(o(ErEE}E
J-y.Yorj()ooo
'H ,t)ntnu,

!rlttattrrtartlttl

ttlllltttrtl

o()
rl$lj)
lrieq

oooo()oorr'!!!!iii;Nc.INNNF-I
5 i ! i i I | ! ictrc.le.rftrc{(t|re i i i i ! ! ! t qqqqqq

#tt .5.g g E gE
Et .vr uu E.Egg.d .g g =.= P E vt c

srz.\z?: otr E;EEEg;g8rrcj s!*E;:siHfr FTggFE' 
s p s s p ss s E n E:{ F a rhm*E E*4? U (J fr U

F 
= = 

E .H 

= = 
E .g FF.,,EF*EFF F E F 5 E E E g

E

H*;;; g g j j j j j -,*; H g E E E H Eq gh E E E E .fi .E -g E E E E E e E .E -E .E -q,e 0? e .e b@ E E E b (n u, E b E E E E E S 6 6 fi v, v, ch u,li =. t i 5 n u 5 5 g s s c g g v; E n E u 6 E 3
E E E E Eei E E E E E E E EEE$EEEfi EE
s E fi fi fi s4 fi fi $# $$ # fi$$ ss 44$.F$

(D (t) qr o o fil Ft F F e = ry (') {\ a $ + o} o co ro h t ({t \t \t ro rf' F rtl rr} tr gl <i id b O ; ; + 15, $ \i + st tr{O o) ot o) ol F F o) s) O ot o, 6 O E(? sD 0A sO F (vl 0D (Y) (f, (Yt (r oD (v' F F ; + ({ tf
tl-FFFFFFf-Ft-FFF

o) ol ot ot ctt g) of o) o' o, o) o, rrl o, cl) gl dr it, or cD ol olt ol) ot

0
tu
6o
3qr
E5

q
()

Bo
tr

g€
bs.P .=g8

zo
={(,
v,
G
UJ
FE

=-o
L:E
+ lJl
;;F
=z
E=
9roFl-s;>z
H,uE{
Hd5{
Og

o
z
E
ts

=o
UJ
F
(J
oJ



.g
q
q,

Eoo

o
'=
o
ag

B
J()
o
tn

(tr occ
oc,
ru(€tsB
l1ltoIJFao.=

*lLvrurgoosE'85clo).Ytrtrt;oo.vOOtJ)

oocc
LLoo,t u)(€(6Ets

gl4
(J(too+rPqvt

trD
C,

Q)

(tr

ts
l4(t
o
v,

ooooqoooooaooif I ! ! ;Filil iI irt= i== r=ieq ! ! qqciq iq iqqe lee iq

EE(o$q) 0)

:i€3E E E33g E ggg gF,,g
3-3-3-E e !I-roro E t*u..Frd *dlo.C*E
H H H? : EEEE EE.5EEE EEEl,EEEEEE E EEEEgEgEEEFFFEF
= 5 5 ii o 5 5 r i vt 5;5 5 5.i5 5 f 5

fifrH$tr ft
E€ c{ de|f.,ol/'6

+. jE-38 E
EdE€E-.arE ;6;6 Ps* g E

E =-v .5 bE t.E +r € € 4 * * f; * * q * f; { *6 E E ;s ;s E # .T.T ci E E E E E d E E € E
B .s' .s' E 5 E E .el' .e E .d E E i i i i c, E E : E-VEE'F TG !E ." ;d *€ EE E E €€ €$ E € g € €E #E s s #EsE E g tr# FF Es s F FFEEF

OlOlo|\Fc{F{ld'(o|J)o)O++(oF\!-l!?FF=lF-t*trrtF
ry c'? or o) oq 1q to !o ro 6 bo io io c.i io{ + sD rD trr ro fir ct 6 oa <', r', (r} + (y)

rF F ,F t- F For or ol or g, rt) o) ol o) o) ol cr) n qr g,

EO+

q,

crtf{]Crt$+co I\ fn+++F
g) o) o) or

{l,(t
fov,

o
0'
v,o
3qr
Eg

Q
()

3
e
tt

c)

3o

g5
br.P .=gd

zo
z{(t
QE
UI
FE{
=_d

E!E+uJ;;F!JZ
l=!roFbst>z
.tu
<E*d5{
tlt g

a
2
E
3
6
UJ
F{(J
o
J



CDc
o
(g

3
#EDv?o.=
+avrg
.t|l0.=
Eru -ytrub96 ctt

,o.gEE(rooLruaJcl€E E E.E.=..8 E g.E5
EEgHEEE.!+OJEEEEEEEEE.fi

ooooo
i===t==iiiqee iqe i!

oooo
rr@FFl
i!EO,r-liiqqqqi

o
!ol

t
obgstnl{trD'cDEcDTDEEd E E d g.q g F g F 3 g F E'= o o "l .E E E e d'E'E'E F o. cr tr,aoEgtt.n.,/,u.'vt
?'E'E'e??EL'EEEE;;;oHvtv,rn'EggEeEEEEEEEUE S E $ E E E FE BE E E E F E E€
-E.EE.E E E E E t E.E E E E E E E-55trtrtr=5=5rour-

dddddddOO9OOOrioQUtqqQ.ntovrurvr(/.r|/lvr;;o{to

d cr d d d iI; fl #eee eee He E E
tuoloooogqrtt
EEEoEEFTFdT;+

s f f f E f f f -# f afi e ,,; F; hE E E E si E E E t E E ; E E Gri E Ei E
iEE=i.EEEFEo E rq E e 1' E ; .E ; ci E E E E ci E ci#eee#eEEE€E'g€€ EE EEs g .H g s .F .H I E,H t s E E E t E 

=

gf 0O C.,l (rl e{ f\t i+ fA .F N () COqtt$1.1"oor\(o++N,rrtv,
Hryu)ooo."rtorttotool<ito
+$(Yt$)rrrcDt!HrD(Yr(?('r(?(Yl(i)fa
it-FFFfQi-FF-
trJ qr o, o) (', o, dr uJ o) o) ol gl o, g) ctl gt

cD o,+e{
o$l(Y) +
o)(Il

{,(}

=oqt

o
o
v1
o
3or
d5

v,
C'

B0
u-

cl

3o

gE
E.eG'(o
EU

zo
z{o
o
E
l!
FE{
=o

fE+t!
s5
E=luoFl-
SL>z
r, r llJ
r.i C,ig
lt aFEI5<Os

o

=IF
3
o
tr|F{
C'oJ



CD

'=
c)
+J
G
E

ED IIco'=o
alt FtF(n
tft

-ofiH6.9
CN:

oo,Fo
oO ttl

g-so(u(1,o
ELUEDU
F?

bo'tro
curc(o(EuEu
f,trvtEt=.tto;!o0=o85ts

ro {u
F
.H
rL0)c)co ro
€d.e h.Ed'8fi
Eci Eo6
bLEEP.==.=
ut

tJt Fl too)$to\ior+
f{sD(V
F
ol ol o)

o
(1'
g,
o3o
ds

Q
()

3o
IL

{1,llorz
(uF
+, .=J!€5(J

zo
={u
o
G
IJ
FE{
=-d

;E+ulgE
I=
.uJ ot:F
SF>=
rt. lJlri c,
<gpd
={(o6

o
=-
ts
3
o
IIJ
F{uoJ



O('EDCDgggE
LLLLor(l)(l){l)
+., .FJ {., {.'clGfit$BtsB=
Jl4Jldo('(Jooooott tt +r .rtoooo

O(J
utnq, qt

EEooao

(D
c
q)

€
3

OED(DOEDED..Ycccccg()
LLELLLlJooru(l)(l,oFFPPFPV'nt(E(E(u(Ertt

=BB}BB E E E 6
Jd I4.Y J II II E.E E EEEEE-$E$tororo5566dE.g.P.g.g.PYU5,IFYLbEb(n@fivrtnvrE::=

ooooooooooooooo
r I F F 0D CO O tv) | | r (\ $t (\l $l,t- r

!- I I F to Fl + ! i ! e*l $l r{ <tl i- F F Io i i ooo({o(o{ i i i ooooooo iraarlll. l

Jldl4lll4Jl4'if+.tuq'{Dtl}q}tuota:t(l)qr{l)(uoroJo)t|/TYLL.bLLLL

r:.\ ucrtJ()(J(J(J
P;; Pggs E e E E E e ggFggPPP'= o o'='='tr ct {D ot b b b E'E'='E'='E'='='=a>n e tr v, v, u, d E d (o (o $ (u vt v, O V, tn @ v, ut
_GtrE====f=fE ci u EEEd d d dd d d E E E E E E E E
c tn.n c = tr L L L L L L L V.= E E E E E EHEE b F EggEEEEE o o .o a a a E Ec x x c,c tr c c c =c c sc c c c c c tr c
5 E;5 5 5 F F F 

= = 
F F'E fi 5 5 5 5 5 5

€=r €SE e ef; F .".s€s I 8& I E
g # j jEE E rtr r trJE

g gE g s :; ## q;E;E q;E iqtqI : g ; : ; --. f fi i f; "1 'H g g s .a E E fi sEE-ri.o,!. .c ee I to'= to HE_gEEE HEEF::uj=+

srloo)cr) c'l rtt $t { + \f tO t$ r- (o (\t
@coFt(o(oc{ro€(o€o*tf+tc\t$t+\frf\t(\l+
FFFFFFo) or or gt ol ol or o) o) ol ol or

cOF@6+OtOOlF(fr(fi(vl(v)()o(o(ooo)(odlooo
(Yl (Yl rD (Y) fi) (f, (a fY)

FIFFFFFgrolo)C'}6}dlolo)ctr

0
{l)
tho3o
E5

v,
('

Bo
l!

g€
E.E
g3

zo
z{
C'
o
!E
UJ
FE{
=_o

-E+ul
-g:=

I=
FJOt- l-
EL>z
r, r llliioE{1raFcl5{Qs

o
2,

ts

=o
ut
F{(J
o
J



UTAH DIVISION OF I.JATER RIGHTS
LIATER RIGIIT POINT OF DIVERSION PLOT CREATED TUE, JUH 16, 199U, 10:/rl A1'l

PLOT SHotls LOCATION 0F 10 PoIl,lTS 0F DIVERSI0N

PLOT OF ALL QUARTER(S) ttl SECTIOI'| 1 TOi'IHSHIP 15S RAl,lGE 6E SL BASE AHD I'IERIDIAH

PLOT SCALE IS APPROI(IIIATELY 1 INCH = 1000 FEET

NORTH
** * * * * * * **** **** * * ** *** * * * * ** ************t**** ** * * * * * *** * t*** ***************************
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UTAH DIVISION OF I.IATER RIGHTS
T.IATER RIGHT POI}IT OF DTVERSIOITI PLOT CREATED TUE, JUH 16, 199?, 10:41 A1.I

PLOT SHOIIS LOCATION OF 10 POINTS OF DIVERSIOH

PLOT OF ALL OUARTER(S} III SECTIOI.I 1 TOT.IIISHIP 15S RANGE 6E SL BASE AI.ID I,IERIDIAI'I

PLOT SCALE IS APPROXII'IATELY 1 INCH = 1000 FEET
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UTAH DIVISION OF IJATER RIGHTS
|\II.'PLAT POINT OF DIVERSION LOCATIOI,I PROGRAM

,J";;,; UAPTSUPR
NPEEUGTE
NPRRRIJPDCHAR RIGHT

QUA}ITITY SOURCE DESCRIPTI0N or IIELL INFO POIHT 0F

CFS AHD/OR AC. FT D IAi.IETER DEPTH YEAR LOG }IORTH EAST

D IVERSIOH DESCRIPTIO}I
CHR SEC TLJTI RHG B&I'I

0 91 3635

0 91 3635

6 91 43r

.0000 .00 Unnamed Stream
LIATER USE(S) : STOCKIIATERII'lG

Attred, D. EuraY

I 91 5655 .0000 '00 Llinter Quarters Creek
SIATER USE(S);
Atlred, D.EuraY

e 91 3633 .0000 ,00 Llinter Quarters Creek
tiATER USE(s) z

Al lred, D.Euray

3 E1934 .0000 20.00 Underground lJater tlell s 2000 rt
. IJATER USE(S}: OTHER

UC0, Incorporated 1580 Lincoln Suite 550

4 E1934 .0000 20.00 underground tlater tJel I s 2e00
IJATER USE(S): OTHER

Uco, lncorporated 1580 Lincoln Suite 530

5 91 463 .0110 .00 Unnamed SPring
IjATER USE ( S) : STOCKLIATER I HG

Eureka Energy 215 l{arket Street

474 .0110 .00 Unnamed SPring
IJATER USE(S):
l4arakis, Nick

.0000 ,00 Unnamed
I.IATER USE(S):
Marakis, John

.0000 .00 Unnamed
hIATER USE(S}:
l'larakis, Nick

xxx
PRIORITY DATE: 00/00/1860

Fountain Green UT 84652

xxx
PRIORITY DATE: 00/00/1860

Fountain Green UT 84632'

XXX
PRIoRITY DATE: 00/00/1860

Fountain Green UI 8465e

xxx
PRIoRITY DATE: 00/00/1860

Fountain Green UT 84632

2500 NE 1 13S 6E SL X X

PRI0RITY DATE: 0617911981
Denver UT 80203

LJ 700NE 1 15$ 6ESL X X

PRIORI TY DATE : O6I?911981
Denver UT 80205

xxx
PRIORITY DATE: 00/00/1902

San Francisco CA 94106

xxx
PRIORITY DATE : 00/00/1902

Price UT

xxx
PRIORITY DATE: 00/00/1860

Price UT 84501

xxx
PRIoRITY DATE : 00/00/1860

Price UT 84501

.0000
IJATER USE(S) : STOCKLIATERING

Allred, D. Euray

.00 Unnamed Stream

591I
691 471

165 E. 100 S.

Stream

165 East 1st South

Stream

166 East lst South

J<-Lt rl35 KioE
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UTAH DIVISIOiI OF LIATER RIGHTS

tfATER RIGHT PolilT 0F DIVERSIoN PLOT CREATED TUE' JUH 16, 1992, l0:4? Altl

PLOT SHOIIS LOCATIOH OF 4 POINTS OF DTVERSIOH

PLOT OF ALL OUARTER(S) III SECTIOH 2 TOIJNSHIP 13S RAHGE 6E SL BASE AHD }'IERIDIAH

PLOT SCALE IS APPR0XIIIATELY I IIICH = 1000 FEET

t'lORTH
***********t***** ********************t**************************************************
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UTAH DIVISION OF LIATER RIGHTS
TII.JPLAT POINT OF DIVERSION LOCATIOIiI PROGRAI'I

;J-;,; DIVERSIOH DESCRIPTION
CHR SEC TT.JN RNG B&I.I

UAPTSUPR
NPEEUGTE
}IPRRRLIPDCHAR RIGHT

OUANT I TY

AIID/ORCFS

SOURCE DESCRIPTIO}I Or I'JELL INFO POIHT OF

AC- FT DIAIIETER DEPTH YEAR LOG IIORTH EAST

0 91 1029

1 91 1037

.0000
IIATER USE(S) ; ST0CKIIATERIIIG
USA Forest Service

.0000

.00 Trib to I'linter Suarters Canyon

.00 Bob's

324-e5th Street

Canyon Creek

PRIORITY DATE:
Ogden

PRTORITY DATEI
0gden

PRIORITY DATE:
0gden

PRIORITY DATE:
Ogden

X

00/00/1860
ur 84401

x
00/00/1860

uT 84401

x
00/00/1860

uT 84401

x
00/00/1860

uT 84401

I,ATER USE(S) : ST0CKI'IATERII'lG

USA Forest Service 324-25th Street

? 91 1053 .0000 .00 tJinter Suarters Canyon Creek
I.,ATER USE(S) : ST0CKIJATERItIG
USA Forest Service 524-25th Street

5 9t 1034 .0000 .00 Trib, to Llinter Quarters Canyo
UIATER USE(S) : STOCKI'IATERIIIG
USA Forest Service 3e4-25th Street

5e.z flSS E-LE



UTAH DIVISIOH OF IIATER RIGHTS
IIATER RIGHT POIHT 0F DMRSI0N PLOT CREATEO TUE.OCT 15, 1991, 3:3f Pl{

PLOT SHOTJS LOCATION OF 8 POT}ITS OF DIVERSIO}I

PLOT OF ALL OUARTER(S) IH SECTIOH 3 TOIJ}ISHTP lTS RAIIGE 6E St BASE TIID HERTDTAII

PLOT SCALE ls APPROXIIiIATELY 1 IHCH = 1000 FEET

i
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NIJPLAT

I

UTAH DIVISIOH OF IIATER RIGHTS
POINT OF DTVERSIO}I LOCATIOil PROGRAII

r,ilml
ulPlsuPtqr rTlrY scuncE DEscnlPtloll or gELL t[to Potxl oF DrvElstd DEscRtpttot x pE Euc r Ects lllD/m Ac-fT DtlllETER . DEPTII YEAi LOG roR t Elsr crn sEc rtft rllc 8lI rpRxRypD

0 91 1036 .0150
HATER USE(S) : STOCKTJATERING

USA Forest Service

0 91 1038 .0000
IIATER UsE(s) : ST0CKI.IATERltlc
USA Forest Service

.00 Unnamed Spring

3?4-2tth Street

. .00 l,loods Canyon Creek

3e4-25th Street

,00 Trib. to Uinter Quarters Canyo

544-25th Street

.00 Trib. to l,linter ouarters Canyo

3U4-25rh Street

.00 Unnamed Spring

324-25th Street

.00 Trib. of ltinter 0uartere Cyn.

3?4 ?5th Street

.00 Trib to llinter 0uartere Canyon

3e4-e5th $treet

.00 Trib to tJinter Quarters Canyon

324-e5th Street

L,ATER USE(S) : STOCK}JATERluc
USA Forest Service

3 91 1035 .0150
IJATER USE(S) : ST0CKIIATERING
USA torest Service

4 91 4361 .0000
I.,ATER USE(S} : STOCKI{ATERING
USA Forest Service

1 91 1037

2 91 1034

9l '1031

91 1054

.0000
ITATER USE(S): ST0CKIJATERIiIG
USA Forest Service

.0000

.0000
l.rAIER USE(S) I STOCKIIATERI llc
USA Forest Service

.0000
I.IATER USE(S): STOCK}IATERTNG

USA Forest Service

xxx
PRI0RITY DATE: 00/00/1860

Ogden UI 84401

xxx
PRtoRtTY DATE: 00/00/1860

ogden UT 84401

xxx
PRIORIIY DATEI 00/00/1860

0sden UT 84101

xxx
PRIORITT DATE: 00/00/1860

Osden UT 84101

xxx
PRIORITI DATEr 00/00/1860

osden uI 84401

xxx
PRI0RITY DATEI 00/00/1860

ogden UT 84401

xxx
PRIORITY DATE; 00/00/1860

ogden UT 84401

xxx
PRIORITY DATEr 00/00/1860

Ogden UT 84401



UTAH DTVISIOII OF I.IATER RIGHTS

HATER RIGHT PotilT 0F DMRSIoN PLoT CREATED TUE, JUN 16, 199e, 10:42 AH

PLOT SHOI.IS LOCATION OF 8 POINTS OF DIVERSIOH

PLOT.OF ALL OUARTER(S) I}I SECTION 3 TCruHSHIP 15S RA}I6E 6E SL BASE AiID I'IERIDIAII

PLOT SCALE IS APPROXII'IATELY 1 IIICH = 1000 FEET

NORTH
******************************************************t****ff*************************** **
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*** ***********************f***ir****** * **************************************************



UTAH DIVISION OF I.'ATER RIGHTS

NITPLAT POIIIT OF DIVERSION LOCATION PROGRAIi|

.-.
I urPTslJPt

rriurrtr ot llttly gt RcE D€SCRtpIt(n or SELL II;O POlllT oF DlvERslOl DEscRIPtloll ]l P E E U G I E

cnm nrcrr cFs AID/m lc-Fl DrAxEr$ DEPTII YER tG lloRl| EASI CllR SEC rtatl nIG Bal IPRIRUPD

0 91 1056 .0150 .00 Tone Spring xxx
PRI0RITY DATE: 00/00/1860

Ogden UT 84401

0 91 1038 .0000 .00 ttoods Canyon Creek

iIATER USE(S) : ST0CKI.IATERtllc
USA Forest Service

I.,ATER USE(S}: STOCKIIATER I NG

USA Forest Service

1 91 1037 .0000
l.lATER USE(S) : ST0CKI'IATERltlc
USA Forest Service

2 91 1034 .0000
IIATER USE(S) : STOCKIIATERING

USA Forest Service

91 1035 .0150
ttATER USE(S) : ST0CK!'fATERING

USA Forest Service

4 91 4361 ,0000
I,IATER USE(S): STOCKI'IATER I NG

USA Forest Service

4 91 1031 .0000
I.IATER USE(S} : STOCKI.IATERI TIG

USA Forest Service

u'*'
.0000

TJATER USE(S}: STOCKI'IATER I NG

USA Forest Service

3e4-e5th Street

324-U5th Street

.00 Bob's Canyon Creek

324-Z5th Street

.00 Trib. to tlinter Suarters Canyo

324-25th Street

.00 Rock Spring

.00 Trib.

524-e5th street

of Uinter Quarters CYn.

' 32t+ 25th Street

to tlinter Suarters CanYon

5e4'25th Street

.00 Trib

.00 Trib to Llinter Quarters Canyon

524-25th Street

PRI0RITY DATE; 00/00/1860
09den UT 84401

xx
PRIORITY DATE: 00/00/1860

0sden UT 84401

xx
pRIoRITY DATE: 00/00/1860

Ogden UT 84401

xxx
PRI0RITY DATE: 00/00/1860

Ogden UT 84401

x
PRI0RITY DATE: 00/00/1860

osden UT 84401

x
PRI0RITY DATE: 00/00/1860

09den UT 84401

x
PRIORtTY DATE; 00/00/1860

0gden UT 84401

x

{.



tr

UTAH DIVISIO}I OF I'IATER RIGHTS

LTATER RIGHT p0tNT 0F DMRSION pL0T CREATED TUE,OCT 15, 1991, 3:51
PLOT SHOIdS LOCATION OF 6 POIIITS OF DIVERSIOH

PLOT OF ALL OUARTER(S} I}'t SECTIOH 4 TOT.INSHIP I3S RANGE 6E SL BASE A}ID I,IERIDIAII

PLOT SCALE IS APPROXIUATELY 1 INCH = 1OOO FEET

NORTH
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UTAH DTVISION OF I'JATER RIGHTS
I'II.'PLAT POI}IT OF DIVERSIO}I LOCATIO}I PROGRAiI

,J-;; UAPTSUPR
TIPEEUGTE
HPRRRT.'PDCHAR RIGHT cFs

AUAilTITY
Al'lD/0R AC- FT

SOURCE DESCRIPTION
DIAMETER DEPTH

or l.lELL IilFO POIllT 0F
YEAR LOG IIORTH EAST

D IVERSIO}I DESCRIPTIOH
CllR SEC Ttlll Rlilc B&1'l

0 91 11tZ

1 9t 1033

e 91 1115

? 91 4323

?93

393

.0000
}IATER USE(S) r
USA Forest Service

.0000
iTATER USE(S) : STOCKIilATERIIIG
USA Forest Service

.0000
TJATER USE(S) : STOCKI'IATERI llc
USA Forest Service

.0000
TJATER USE(S) : ST0CKi'IATERING
USA Forest Service

.0000
ITATER USE(S) r ST0CKI'IATERING
USA Forest Service

.0000
LIATER USE(S) : ST0CKIIATERING
USA Forest Service

,00 l,litI Creek

324-25th Street

.00 tlinter Quarters Canyon Creek

.00 trlill Creek

524-25th Street

324-25th Street

.10 Pipetine Pond

3?4 Z5th Street

,00 Kitchen Fork of Huntington Cre

324 25th $treet

.00 l(itchen Fork of HUntington Cre

5e4 e5th Street

PRIORITY DATE:
Ogden

PRIORITY DATE:
0gden

PRIORITY DATE:
0gden

PRIORITY DATE:
Odgen

PRIORITY DATE:
0gden

PRIORITY DATE:
Ogden

x
00/00/1860

uT 84401

x
00/00/1860

uT 84401

x
00/00/1860

uT 84401

X
00/00/1860

uT 84401

xx
00/00/,|875

uT 84401

xx
00t00t1875

ur 84401

xx

s!Lt{ T-t3'5 At'{



UTAI{ DIVISTOII OF I.IATER RTGHTS

IIATER RIGHT POIilT 0F DMRSIOIiI PLOT CREATED tl()}l, AUG 51, 199?, 2:22 Pl'l

FroT sHorJs LocATtoll 0F 8 POIITT$ OF DIVERSIO}T

PLOT OF ALL OUARTER(S) ITI SECTIOTI 5 IOTITISHIP 13S RA}IGE 6E SL BASE AIID }IERIDIA}I

PLOT scALE Is APPROXIiIATELY I I]ICH = 1000 FEET

}IORTH
*****************************it***!t**!t****t**********************************************
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UTAH DIVISIO}I OF IJATER RIGHTS

lltlPLAT PoIllT 0F DIVERSIoII LoCATloll PRoGRAH

--.------------_ ApTSUPR
Fmrfr q|lllrly saltlct DEsctlPlrfl or tlEL! tlto Porll ol DlvEtslfl DEscrlPllox ll P E E u G r E

;il|r ;rcii crs r|D/c Ac-rr oifierrr DEpril yEll LG ItnI[ EAsr cxl sEc IUI nIG Blrl xPRtluPD

0 fl !97l .oao .oo sprlu r x x
g TEt lrs€(s): DttotltY D TEs 00/00/1850

UTPetcmfi, Lloml L.

I 91 3985 .ozzo .oo sFlns r x x

lulEl USE(s)! pRrfitTY DATE: 00/00/1860
UIPaterson, LisEl L-

2 91 tCl4 .ozzo 'OO spriE x x x

rnirr uiiisl: PRt(RtrY DITE: Ooloollrrl
i"iir"*,-ri.tr L. ur

z 91 ,cR .ozzo .m spr|* r x r
u tER usE(s): PtrmlIY D lEs m/00/1860

ijiirst, -ri-ct !. ur

3 9t 39?5 .O?flO .00 sPrins x x x

urrER rrsE(s): - PRlmlW DAIEI 0Ol0{J.l1W
UTP.t.r3ql' Lloml L.

4 91 wr6 .ozzo .oo sprirr x x x

u tER UsE(s): PRImIIY DATE3 OOIOOII8,0

i.tercqt, 
'f.ionet L. uT

s 91 3q/n .0zzo .oo sFins x '( x

tllEt USE(S): PtloRtrY D IE: 00/00/1860

ilili"ir'rii-t L. w

5 91 3978 .OZZO .OO sPrl4 x x x

at -"- rafier uiiiii: - PllfltrY D tE! @/00/1860

I i.i."r-, -r'i-.l L. ur

-

SorgrtSsRLf



UTAH DIVISIO}I OF IIATER RIGHTS

TJATER RIGHT P0lllT oF DMRSIOII PLOT CREATED l'l0ll, AUG 31, 1992,
PIOT SHOTIS LOCATIOTI OF 85 POI}ITS OF DIVERSIO}I

PLOT OF ALL OUARTER(S) I}I SECTIOTI 8 TOI.'IISHIP I5S RAHGE 6E

PLOT SCALE Is APPROXII,IATELY I IIICH = 1000 FEET

lloRTll
**************i!rtl***t*********tt****************************t****!t*i******tltlt*atl***tat**

2:25 Pl{

SL BISE A}ID I,IERIDIA}I
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UTAH DIVISION OF TJATER RTGHTS

IITIPLAT POI}IT OF DIVERSIOII LOCATTO}I PROGRAI.I

-il;,; SOTJRCE DESCRIPTIOII OT }IELL

AC.FT DIAI,IETER DEPTH YEAR

I}IFO POI}IT OF

LOG IIORTH EAST

DIVERSIO}I DESCRIPTTOII
cllR sEc Ttill RllG B&l'l

UAPTSUPR
}IPEEUGTE
}IPRRRI.'PDCIIAR R I GHT

AUAilTI TY

A}ID/OR

0 91 3980 .0e20
IJATER USE(S):
Peterson, Lionel

1 el 3979 .0220
IIATER USE(S) I
Peterson, Lionel

e 91 3e82 .0?20
T.IATER USE(S) I
Peterson, Lionel

5 91 3981 .0220
I,ATER USE(S):
Peterson, Lionel

4 91 5983 .02e0
IIATER USE(S):
Peterson, Lionel

s 91 40ZJ .0000

.00 Spring

.00 Spring

.00 Spring

.00 Spring

,00 Spring

8.W 12 Unnamed

Inc.

8.84 le Unnamed

Inc.

8.84 12 Unnamed

Inc,

8.84 12 Unnamed

Inc.

8.84 12 Unnaned

Inc.

8.84 12 Unnamed

Inc.

8,84 1e Unnarned

I nc.

8.84 12 Unnamed

Inc.

8.84 12 Unnamed

Inc.

8.84 12 Unnamed

Inc.

8.84 12 Unnamed

Inc.

L.

L.

L.

L.

t.

PRI0RITY DATE: 00/00/1860
UT

PRIORITY DATE r 00/00/1860
UT

PRIORITY DATE: 00/00/1860
UT

PRI0RITY DATE: 00/00/1860
UT

PRIORITY DATE: 00/00/1860
UT

lt 1040 n 915 lrE 17 13s 6E SL X X

PRIoRITY DATE: 00/00/1860
south sal.t Lake city uT 84101

il 1040 r,t 915 ilE 17 13S 6E SL X X

PRIORITY DATE: 00/00/1860
South Salt Lake CitY UT 84101

H 1040 rl 915 HE 17 13S 5E SL x x
PRIORITY DATE: 00/00/1860

South Sa[t Lake City UT 84101

N 1040 t, 915 ltE 17 13S 6E SL X X

PRIoRITY DATE: 00/00/,|860
South Satt Lake City UT 84,|0,|

[ 1040 rJ 915 ]rE 17 13S 6E SL X X

PRIoRtTY DATE: 00/00/1860
South Satt Lake City UT 84101

lt 1040 Ll 915 lrE 17 13S 6E SL X X

PRI0RITY DATE: 00/00/1860
$outh sstt Lake city uT 84101

lt 1040 r,r 915 ltE 17 15S 6E SL X X

PRIoRITY DATEr 00/00/1860
South Sal.t Lake City UT 84101

lt 1040 r,r 9,|5 HE 17 13S 6E SL X X

PRIoRITY DATE: 00100/1860
South salt Lake city uT 84101

ll 1040 t, 915 lrE 17 13S 6E SL X X

PRtoRITY DATE: 00/00/1860
South Salt Lake City UT 84101

lt 1040 t, 915 trE 17 13s 6E SL X X

PRtoRITY DATE: 00/00/1860
south salt Lake city uT 84101

il 1040 r., 915 HE 17 15s 6E SL X X

PRI0RITY DATEr 00/00/1860
South Salt Lake CitY UT 84101

xx

xx

xx

xx

xx

il
591

5 91 4075

4067

5 91 4070

5 91 4077

5 91 4069

5 91 4079

5 91 4076

5 91 4072

5 91 4080

TJATER USE(S) : Dfl{ESTIC
Gooseberry Enterprises

.0000
I,ATER UsE(S): DCI4ESTIC

Goosebemy Enterprises

.0000
IIATER UsE(S) : DoilESTIC
Gooseberry Enterpri ses

.0000
IIATER USE(S) I DO,IESTIC

Gooseberry Enterprises

l,fATER USE(S): DSIESTIC
Gooseberry Enterprises

.0000
tfATER USE(S) I Dfl,IESTIC
Gooseberry Enterpri ses

,0000
ITATER USE(S) : DO|-IESTI C

Gooseberry Enterprise

.0000
TJATER USE(S) : DOIIIESTIC
Gooseberry Enterprises

.0000
IIATER USE(S) ; DOI|ESTlC
Gooseberry Enterpr i ses

.0000
I'IATER USE(S) : DOI'IESTIC
Gooseberry Enterpr i ses

.0000
IJATER USE(S): DO,IESTIC

Gooseberry Enterpr i ses

Springs

2878 East 3365

Springs

2878 East 3365

Springs

2878 East 5365

Springs

2878 Eat 3365

Springs

2878 East 3365

Springs

2878 East 3565

Springs

2878 East 3565

Springs

2878 East 5365

Springs

2878 East 5365

Spr i ngs

2878 East 5565

Springs

2878 East 5565

5 t, T,3s P- bt



UTAH DIVISIOII OF TIATER RTGHTS

IIT.'PLAT POI}IT OF DIVERSIOH LOCATTOH PROGRAI,I

cFs
OUA}ITTTY Sfl,RCE DESCRIPTIO$I or TIELL ITIFO POIIIT OF DIVERSIO}I DESCRIPTIO}I
AIID/OR AC.FT DTAIIETER DEPTH YEAR IOG }IORTH EAST C}IR SEC TIJTI R}IG B&.II

UAPTSUPR
}IPEEUGTE
}IPRRRIJPD

5 91 4064

5 91 4071

5 91 4068

59.|

591

591

591

.0000
I.'ATER USE(S}: DCT{ESTIC
Gooseberry Enterprise

.0000
I.IATER USE(S} : DO{ESTIC
Gooseberry Enterpri ses

.0000
},ATER USE(S) : DOIIESTIC
Gooseberry Enterpri ses Inc.

8.& 12 Unnamed Springs

915 HE 17 13S 6E SL X X

PRIORITY DATE: 00/00/1860
Satt Lake City UT 84101

915 [E 17 13S 6E SL X X
PRIORITY OATE: 00/00/1860

satt Lake city uT 84101

915 ltE 17 l3s 6E sL x x
PRIORITY DATEr 00/00/1860

Salt Lake City UT 84101

915 uE 1T 13s 6E sL x x
PRI0RITY DATE: 00/00/1850

$alt Lake City UT 84101

915 NE 17 15S 6E SL X X

PRI0RITY DATE: 00/00/1850
Sal,t Lake City UT 84101

915 ilE 17 13S 6E SL X X

PRIoRITY DATE: 00/00/1860
Sa[t Lake City UT 84101

915 uE 17 13s 6E sL x x
PRI0RITY DATE: 00/00/1860

Satt Lake City UT 84101

915 lrE 17 13s 6E sL x x
PRI0RITY DATE: 00/00/1860

Satt Lake City UT 84109

915 llE 17 13s 6E sL x x
PRI0RITY DATE: 00/00/1860

salt take city uT 84101

1520 SE I 15S 6E SL X x
PRIORITY DATE: 00/00/1860

Satt Lake City UT 84101

1520 sE I l3s 6E sL x x
PRIoRITY DATE: 00/00/1860

Salt Lake City UT 84101

1520 SE I 13S 6E SL X X

PRI0RITY DATE: 00/00/1860
salt Lake city uT 84101

1520 sE I 13S 6E SL X X

PRIoRtTY DATE: 00/00/1860
SaLt Lake City UT 84101

1520 sE I 13S 6E SL X X

PRI0RITY DATEr 00/00/1860
Sa[t Lake City UT 84101

1520 sE I 15S 6E SL X X

PRI0RITY DATE: 00/00/1860
Sa[t Lake City UT 84101

1520 sE I 15s 6E sr x x
PRtoRITY DATE: 00/00/1860

Sa[t Lake City UT 84101

2878 East 3365 South

?878 East 5365 South

8.84 12 Ururamed Springs ll 1040 ll

Inc.l,l 2878 Esst 3365 South

8.84 12 Unnamed Springs tl 1040 u

Inc, 2878 East 3565 South

8.84 12 Unnaned Springs

4074 .0000
[.,ATER USE(S} : Dfl,IESTIC
Gooseberry Enterpri ses

4066 .0000
IIATER USE(S): DO,IESTIC
Gooseberry Enterprises

4081 .0000
UATER USE(S): DOIIESTIC
Gooseberry Enterpri ses

4082 .0000
IIATER USE(S) : DO{ESTIC
Gooseberry Enterpri ses

8.84 12 Unnamed Springs

?878 East 3365 South

1? Unnamed Springs tl 1040 !,|

2878 East 3365 South

l2 Umanred Springs ll 1040 ll

2878 Esst 5565 South

12 Umaned Sprinss ll 1040 tl

. 2878 Esst 3365 South

1? Unnarned Springs lI 1040 l.l

2878 East 3365 South

12 Unnamed Springs ll 790 tf

2878 East 3365 South

12 Umamd Springs ll 790 tt

2878 East 3365 South

12 Unnamed Springs ll 790 tl

2878 East 3365 South

12 Unnanred Springs tl 790 U

2878 Eat 5365 South

12 Unnamed Springs ll 790 tl

2878 East 3365 South

12 Unnamed Springs ll 790 tl

2878 East 3365 South

12 Unnamed Springs ll 790 tl

2878 East 5565 South

H 1040 tl

!t 1040 rf

lr 1040 rJ

5 91 4065 .0000
I.IATER USE(S} : DO,IESTIC
Gooseberry Enterprise

91 4083 .0000
ttATER USE(S) : DO{ESTIC
Gooseberry Enterprises

91 4015 .0000
IIATER USE(S): DOI|ESTlC
Goosebery Enterprises

91 4075 .0000
LIATER USE(S): DSIESTIC
Gooseberry Enterpri ses

91 4067 .0000
L,ATER USE(S) : DII,IESTIC
Gooseberry EnterPri ses

9t 4078 .0000
UATER USE(S)I DOI4ESTIC
Gooseberry Enterprises

91 4070 .0000
TJATER UsE(s) : D0{ESTIC
Gooseberry Enterpri ses

91 4077 .0000
IJATER UsE(s): Dfl{ESTIC
Gooseberry Enterprises

91 4059 ,0000
I,ATER USE(S): DCilIESTIG
Gooseberry Enterprise

Inc.

Inc.

8.84

Inc.

8.84

Inc.

8.84

Inc,

8.84

lnc,

8.84

lnc.

8.84

Inc.

8.84

lnc.

8.84

Inc.

8.84

lnc.

8.84

Inc.

8.84

Inc.

s( T?S LbL



UTAH DIVISIOII OF }'ATER RIGHTS
IITIPLAT POI}IT OF DTVERSIOOI TOCATIOI PNOGRAH

,,t-;;; UAPT$UPR
}IPEEUGTE
HPRRRIdPDCHAR RTGHT

AUA}ITITY
CFS A}ID/OR

SCTJRCE DESCRIPTIO}I
AC.FT DII}IETER DEPTH

or UELL IllFO POlllT OF

YEAR LOG }IORTH EAST

D I VERSIO}I DESCR I PT IOII
cilR sEc Tult RHc B&.tl

6 91 4079

6 91 4076

6 91 +072

6 91 4080

6 91 4064

6 91 4071

6 91 4068

6 91 4074

6 91 4066

691 4081

6 91 4082

6 91 4065

6 91 4083

7 91 4015

7 91 4075

7 91 4067

.0000
TJATER UsE(s): DC|{ESTIC
Gooseberry Enterprises

.0000
I.JATER USE(S} : DOIIESTIC
Gooseberry Enterpri ses

.0000
i,fATER USE(S) : DOIESTIC
Gooseberry Enterprises

.0000
I'IATER USE(S) : DOiiESTIC
Gooseberry Enterprises

.0000
ITATER USE(S): DOIIESTIC
Gooseberry Enterprise

.0000
IJATER USE(S) : DO{ESTIC
Goosebemy Enterprises

,0000
ITATER USE(S) : Dfl'IEST I C

Gooseberry Enterpri ses

.0000
IIATER USE(S}: DOi{ESTIC
Gooseberry Enterprises

.0000
IIATER USE(S): DCf,IESTIC
Gooseberry Enterpr i ses

.0000
T.,ATER USE(S} : DO}IESTI C

Gooseberry Enterprises

.0000
IIATER USE(S) : D0{ESTIC
Gooseberry Enterprises

.0000
tfATER USE(S); Dfl,IESTIC
Gooseberry Enterprise

,0000
iIATER USE(S): Do{ESTIC
Gooseberry Enterprises

.0000
ITATER USE(S): Dfl{ESTtC
Gooseberry Enterprises

.0000
I,ATER USE(S) : DO}IESTIG
Gooseberry Enterpri ses

.0000
LTATER USE(S) : DIIIESTIC
Gooseberry Enterpri ses

8.84 12 Unnamed Springs

Inc, 2878 East

8.84 12 Unnamed Springs

Inc. 2878 East

8,84 12 Unnarned Springs

lr 790

3565 South

lr 7?0

3365 South

790

790

w0

790

790

790

Inc.

8.84 1? Urrumed

Inc.

8.84 12 Unnanpd

lnc. [ ]

8.84 te Umamed

Inc,

8.84 12 Unnamed

Inc.

8.84 t2 Unnamed springs

?878 Eest 3365 South

Springs ll

2878 East 5565 Sonth

Springs ll

2878 East 5565 South

Springs ll

2878 East 3365 South

,Springs lt

2878 East 3365 South

n1520sE I l3S 6ESL X X
PRIoRITY DATE: 00/00/1860

Satt Lake City ur 84101

H 1520 SE I 13S 6E SL X
PRIoRITY DATE: 00/00/1860

satt Lake city uT 84101

rl 1520 sE I 13s 6E sL x
PRIoRITY DATE: 00/00/1860

satt Lske city uT 84101

Ir 1520 sE I 13s 6E sL x
PRI0RITY DATE: 00/00/1860

s8[t Lake city uT 84101

t, 1520 sE I t3s 6E sL x
PRIoRITY DATE: 00/00/1860

Salt Lake Gity uT 84101

n1520sE I 13s 6EsL x l
PRIORITY DATE: 00/00/1860

Sal,t Lake City UT 84101

H1520SE I 13S 6ESL X l
PRI0RITY DATE: 00/00/1860

Salt lake City UT 84101

ll 1520 sE I 13s 6E sL x I
PRIoRITY DATE: 00/00/1860

Salt Lake City UT 84101

rJ 15e0 sE I 15S 6E SL X l
PRIORITY DATEr 00/00/1860

Satt Loke City UT 84101

r, 1520 sE I 13s 6E sL x r
PRIORITY DATE: OO/OO/1860

Sal,t Lake City UT 84101

u1520SE I 13S 6ESL X I
PRIoRITY DATE; 00/00/1860

salt Lske city uT 84101

H15U0SE I 13S 6ESL X r
PRTORITY DATE: 00/00/1860

Satt Lake City UT 84109

lf 1520 sE I 13s 6E SL X X

PRIoRITY DATE; 00/00/1860
Ssl,t Lake City UT 84101

U 755 SE 8 15'S 6E SL X X

PRIoRITY DATE: 00/00/1860
Satt Lake City UT 84101

l,755 sE I 13S 6ESL X X

PRIoRITY DATE: 00/00/1860
Satt Lake City UT 84101

H 755 SE I 15S 6ESL X X

PRIORITY DATE: 00/00/1860
salt Lake city uT 84101

Inc. 2878 East 3365

8.84 1? UnnamEd Springs

Inc. 2878 East 3565

8.84 12 Unnamed Springs

South

South

South

South

South

South

South

South

South

790

790

790

790

[ 425

lr 4?5

Inc.

8.84 12 UnnamEd

Inc.

8.U 12 Unnamed

Inc,

8.84 12 Umamed

I nc.

8.84 12

?878 East 5365

Springs

2878 East 3365

Springs

2878 East 3565

Springs

2878 East 5365

790

Unnamed $prings

lnc. 2878 East 5365

8.84 12 Unnamed Springs

Inc. 2878 East 5565

8,84 12 Unnamed Springs

Inc. 2878 East 5565

4?5

5tr f t3s RUE



UTAH DIVISIO}I OF TIATER RIGHTS
HT.IPLAT POI}IT OF DIVERSIOII LOCATIOII PROGRAH

;J-;; UAPTSUPR
IIPEEUGTE
}IPRRRT.IPDCHAR RIGHT cFs

SCTJRCE DESCRIPTIO}I
AC. FT D IAIIETER DEPTH

Or IJELL IIIFO POIIIT OF

YEAR LOG }IORTH EAST

D TVERSIOII DESCR I PT IOTI

C}IR SEC TTJ}I R}IG B&II
OUA}ITITY

AIID/OR

791I
791

7 9t 4078 .0000 8.84
UATER USE(S) : DO'IESTIC
Gooseberry EnterPrises Inc.

7 91 4070 .0000 8.84
TJATER UsE(s): DO{ESTIC
Gooseberry EnterPrises Inc.

7 91 4gn .0000 8.84
[.,ATER USE(S} : D$IESTTC
Gooseberry Enterprises Inc'

7 91 4069 .0000 8.84
I.,ATER USE(S}: DflIE$TIC
Gooseberry Enterprise Inc.

7 e1 4079 .0000 8.84
I,ATER USE(S): DdIESTIG
Gooseberry Enterprises Inc.

7 91 4076 .0000 8.84
ttATER USE(S): DS{ESTIG
Gooseberry Enterprises I nc'

7 91 4077 .0000 8.84
I.,ATER USE(S)I DCI,IESTIG

Goosebery Enterprises Inc.

4080 .0000 8.84
LTATER U$E(S}I DOT.IESTIC

Gooseberry Enterprises Inc.

4064 .0000 8.84
ITATER USE(S): D0fiESTtC
Gooseberry Enterprise lnc, [ )

91 4071 .0000 8.84
}IATER USE(S): DSIESTIC
Gooseberry Enterprises lnc.

91 4068 .0000 8.84
IIATER USE(S): DSIESTIC
Goosebery Enterprises [nc.

7 91 4974 .0000 8.84
IJATER USE(S) : DCI,IESTIC
Gooseberry Enterprises Inc.

7 91 4066 .0000 8.84
IJATER USE(S} I DO}IESTTC

Gooseberry EnterPrfses Inc'

T 91 4081 .0000 8.84
IIATER USE(S}: DO.IESTIC

Gooseberry Enterprises lnc.

7 91 108? .0000 8.84
IJATER USE(S) : DOIIESTIC
Gooseberry EnterPrises Inc-

7 91 4055 ,0000 8.84
I.,ATER UsE(S) : DS{ESTIc
Gooseberry Enterprise Inc.

12 Umamed Springs tf 425 ll

?878 Eat 5565 sottth

r/55 sE I 15s 6EsL X X

PRI0RITY DATE r 00/00/1860
Satt Lake City UT 84101

755 sE I 13s 6E sL x x
PRIffiITY DATEI 00/00/1850

Satt Lake City UT 84101

755 SE I 15S 6E SL X X
PRI0RITY DATE: 00/00/1860

Sstt Lake City UT 84101

T5' SE I 15S 6ESL X X

PRIORITY DATE: 00/00/1860
Satt Lake City uT s4101

4?5 U 755 SE I 13S 6E SL X

PRIoRITY DATE: 00/00/1860
satt Lake city UT 84101

475 t{ 75' sE I 13s 6E SL X

PRI0RITY DATE: 00/00/1860
Satt Lake City uT 84101

I+?5 lJ 755 SE I 15S 6E SL X

PRI0RITY DATE: 00/00/1860
SElt Lake City UT 84101

755 sE I 13s 6E sL X

PRI0RITY DATE: 00/00/1860
s6tt Lake city uT 84101

755 SE 8 15S 6E SL X

PRIORITY DATE: 00/00/1860
Satt Lake City uT 84101

755 SE 8 13S 6E SL X

PRIORITY DATE: 00/00/1860
satt take city uT 84101

755 sE I 13s 6E sL X

PRIoRITY DATE: 00/00/1850
Sal,t Lake City uT 8410,|

755 sE I 13S 6E SL x
PRIORITY OATE: 00/00/1860

Satt Lake City UT 84101

12' rJ 755 SE I 13S 6E SL X X

PRIORITY DATE: 00/00/1860
Satt Lake City UT 84101

12 Umamed Springs il

2878 East 3565 South

12 Urnamed Springs ll

2878 East 3565 South

1? Urnamed Springs H

2878 East 3365 South

12 Unnamed Springs ll

2878 East 3365 South

12 Unnanred Springs ll

2878 East 3365 South

1Z Unnamed Springs t{

2878 East 3365 South

12 Unnamed Springs t{

2878 East 5365 south

12 Unnemed Springs tl

2878 East 3365 South

12 Unnanred Springs ll

?878 East 3365 South

12 Unnamed Springs ll

2878 East 3365 South

12 Unnamed Springs ll

2878 East 3365 South

12 Unnanred Springs ll

?878 East 5565 South

12 Unnanred Springs H

2878 East 3365 South

12 Unnamed Springs lt

2878 East 3365 South

12 Unnamed Springs il

755sE I 13S 6E SL x X

PRI0RITY DATE: 00/00/1860
satt Lake city uT 84101

755SE813S6ESLXX
PRIoRITY DATE: 00/00/,|860

salt Lake city uT 84101

755 SE I l3S 6ESL X X

PRIORITY DATE: 00/00/1860
satt Lake city uT 84109

425 rJ

4?5 rJ

425 rl

425 rl

425 tl

425 t'

1?5 rl

tr.25 u

4?5 r'

t+25 U

475 Ll

2878 East 3365 south

5 { Tt35 \LI"L



UTAII DTVISIOI OF TTATER RIGHTS

}II.'PLAT POI}IT OF DII/ERSIOII LOCATIOII PROGRA}I

,J-;,; UAPTSUPR
TIPEEUGTE
}IPRRRUPDCHAR RIGHT

OI,'AIITITY
cFs lilD/oR

Sfl'RCE DESCRIPTIOII
AC-FT DIAHETER DEPTH

or IIELL I}IFO POI}IT OF

YEAR LOG IIORTH EAST
D IVERSTOII DESCRI PT I OII

cltR sEc Tut{ R}tG B&,1

7 9t 4083

I 91 4073

I 91 4075

I 91 4067

I 91 4078

I 91 4070

8 91 40n

I 91 4069

I 91 4079

8 91 4076

I 91 4072

I 91 4080

I 91 4064

I 91 4071

I 91 4068

I 91 4074

.0000
I'IATER USE(S} : Dfl{ESTIC
Gooseberry EnterPri ses

.0000
ITATER USE($): DOf{ESTIC

Gooseberry Enterpri ses

.0000
IIATER UsE(S): DOIIESTIC
Gooseberry EnterPrises

.0000
iIATER USE(S): D$IESTlC
Gooseberry Enterpri ses

.0000
tfATER USE(S) : Dd'IESTIC
Gooseberry Enterpri ses

.0000
T ATER UsE(s) : DSIEST I C

Gooseberry Enterpri ses

.0000
IIATER USE(S): DO{ESTIC
Gooseberry Enterpri ses

.0000
IIATER USE(S) : Dfl{ESTIC
Gooseberry Enterprise

.0000

2878 Eat 3365 South

12 Unnarned Springs ll

2878 East 3365 South

12 Umamed $prings ll

2878 East 3365 South

12 Urrnamed Springs ll

2878 East 3365 South

12 Umanred Springs ll

2878 East 3365 South

12 Unnamed Springs ]l

2878 East 3365 South

12 Urrramed Springs ll

?878 East 3565 South

12 Unnamed Springs lil

2878 East 3365 South

12 Unnamed Springs ll

2878 East 3365 South

1? Unnamed Springs ll

2878 East 5365 south

12 Unnamed Springs ll

2878 East 5365 South

12 Unnaned Springs ll

2878 East 3355 South

lnc,

8.84

Inc,

8.84

Inc.

8.84

I nc,

8,84

8.84 le Unnamed $prings

Inc. 2878 East 5565 $outh

8.84 12 Unnamed Springs lI

Inc. 2878 East 3365 South

8,84 12 Unnamed Springs ll

Inc. 2878 East 3365 South

8.84 12 Unnaned Springs lf

Inc. 2878 East 3365 south

8.84 12 Unnaned Springs ll

4?5 lt T5' sE I 13S 6E SL X

PRIORITY DATE: 00/00/1860
salt Lake city UT 84101

320 H 322 SE I 13S 6E SL X

PRIORITY DATE: 00/00/1860
satt Lake city uT 84101

5e0 H 322 SE I 13S 6E SL X

PRI0RITY DATE: 00/00/1860
Salt Lake City UT 84101

320 U 322 SE I 13s 6E sL X

PRIoRITY DATE: 00/00/1860
Satt Lake City uT 84101

3e0 H 3?2 SE I 15S 6E SL X

PRI0RITY DATE: 00/00/1860
satt Lake city uT 8/'101

3?0 tt 3zz sE I 13s 6E SL X

PRIoRITY DATE: 00/00/1860
Satt Lake City UT 84101

320 H 5.Z? SE I 13S 6E SL X

PRIoRITY DATE: 00/00/1860
Satt Lake City UT 84101

320 ll 32? sE I 13S 6E SL X

PRIoRtTY DATE: 00/00/1860
satt Lake city uT 84101

320 H 322 SE I 15S 6E sL X

PRI0RITY DATE: 00/00/1860
satt rake city uT 84,|0,|

320 t, 3?? SE I 13S 6E sL X

PRIoRITY DATE: 00/00/1860
Satt Lake City UT 84101

320 tt 3?Z sE I 13S 6E SL X

PRI0RITY DATEr 00/00/1860
Satt Lake City UT 84101

320 t, 3?? sE I 13S 6E SL X

PRIORTTY DATE: OO/OO/1860
salt Lake city uT 84101

3e0 H 322 SE I 13S 6E SL X, PRIoRITY DATE: 00/00/1860
SE[t Lake City UT 84101

320 Lr 322 SE I 13S 6E SL X

PRIoRITY DATE: 00/00/1860
salt Lake city uT 84101

320 r.t 322 sE I l3S 6E SL X

PRIoRITY DATE: 00/00/1860
satt Lake City UT 84101

320 H 3?? SE I 13S 6E SL X

PRIORITY DATE: OO/OO/1860
Satt Lake City UT 84101

I,ATER USE(S): Dfl'IESTIC
Gooseberry Enterprises lnc,

.0000 8.84
IIATER USE(S)I D0IIESTIC
Gooseberry Enterprises Inc.

.0000 8.84
IIATER USE(S): DO,IESTIC

Gooseberry Enterprises Inc,

,0000 8.84
UATER USE(slr D0HESTIC
Gooseberry Enterprises Inc.

.0000 8.84
I,ATER USE(S) : D0|{ESTIC
Gooseberry Enterprise Inc, t)

.0000 8.84
TJATER USE(S) : DotESTIC
Gooseberry Enterprises Inc.

.0000 8.84
T.IATER USE(S) : DSIE$TIC
Goosebemy Enterprises lnc'

.0000 8.84
IIATER USE(S): D0tlESTIC
Gooseberry Enterprises Inc.

58 T t?;5 kbf



UTAH DIVISIO}I OF TIATER RIGHTS

}ITJPLAT POI}IT OF DIVERSIOTI LOCATIOTI PROGRAII

I
I,IAP L'ATER OT UELL

YEAR

UAPTSUPR
}IPEEUGTE
IIPRRRIIPDCHAR RIGHT cFs

S(T'RCE DESCRIPTIO}I
AC- FT DIru'lETEn DEPTH

IIIFO POI}IT OF

LOG IIORTII EA$T
DTVERSTO}I DESCRI PTIOH

CIIR SEC THII RIG BSI
AUAilTITY

AND/OR

I 91 4085 .0000
ITATER UsE(S): D0Ii|ESTIC

GooseberrY EnterPrises

91 4066 .0000
T.IATER USE(S) : DflIESTIC
Gooseberry EnterPri ses

91 4081 .0000
IIATER USE(S} : DSIESTIC
GooseberrY EnterPrises

91 4082 .0000
TJATER UsE(S): DflfESTIC
Goosebery Enterprises

91 4065 .0000

8.84 le Umanred SPrings ll 5e0 U

Irc. 2878 East 3565 Sottth

8.84 12 Unnarned Sprirgs ll 320 tf

Inc. 2878 East 3565 South

8.84 12 Umanred SPrings 520 tl

Inc. ?8?E East 5365 sottth

8.84 12 Ururarned Springs ll 520 tf

32? SE I 13S 6ESL X X

PRIORITY DATE: 00/00/1860
Sa[t Lake City UT 8410,|

3?'2 SE I 13S 6ESL x x
PRIORITY DATE: 00/00/1860

Satt Lake CitY UT 84101

3?Z SE I 15S 6ESL X X

PRIORtTY DATE: 00/00/1860
salt Lake city UT 84101

322 SE I 13S 6ESL X x
PRI0RITY DATE: 00/00/1860

Satt Lake City UT 84109

32? SE I 13s 6E SL X X

PRI0RtTY DATE: 00/00/1860
satt Lake city uT 84101

IIATER USE(S) : DOI{ESTIC

Gooseberry EnterPrise lnc. 2878 East 3365 South

Unnamed Springs

2878 East 3565 South

8.84 12

I nc.

5e0 H

9VT E9 Pbe



r+

UTAH DIVISIOII OF I.IATER RIGHTS
IIATER RIGHT P0INT 0F DlVERsloH PLOT CREATED TUE,OCT 15, 1991, 5:32 Ptl

PLOT SHOIJS LOCATION OF

PLOT OF ALL OUARTER(S) IN SECTIOII 9

8 POII'ITS OF DIVERSION

TOLJHSHIP 15S RANGE 6E SL BASE AHD MERIDIAN

PIOT SCALE IS APPR0XI!,IATELY I INCH = 1000 FEET

NORTH

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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t
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t
'!t

*
*
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f
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*
*
*
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*
*



urA[ Dtvtstol 0F II TER RtGltTs
ltPur PolltT 0F DtvERslol L(r TIol PRoGn^ll

--.-..-----------
r u^PtsuPe

TAFUATER q'ATTITY S(r'Rct DESCiIPTTOT OT IIELL IIIFO POIXI OF DTVERSIOI DESCRIPTIOII II P E E U G I E

c[n NtcflI crs ADlfi AC-FT DTAIETER 0EPTH YEtt loc llotlll EsT cl{R sEc TUI RllG Slll IPItRtJPD
0 93 3 .0000 ,00 Kitchen Fork of Huntington Cre

I.IATER USE(S}: STOCKIIATERING
USA Forest Service 324 Zsth Street

0 95 3 .0000 .00 Kitchen Fork of Huntington Cre
LIATER USE(S) : STOCKIIATERING
USA Forest Service 324 25th Street Ogden

xxx
PRIoRITY DATE: 00/00/1875

ogden UT 84401

xxx
PRIORITY DATE: 00/00/1875

uT 84401

xxx
PRIoRITY DATE: 00/00/1875

0gden UT 84401

xxx
PRI0RITY DATEr 00/00/1875

Osden UT 84401

xxx
PRIORITY DATE: 00/00/1902

Fountain Green UT 84632

xxx
PRIORITY DATEr 00/00/1875

Salt Lake City UT 84101

xxx
PRIORITY DATE: 00/00/1875

UT

xxx
PRI0RITY DATE: 00/00/1875

UT

0 93 2 .0000 ,00 Kitchen Fork of Huntington Cre
' LIATER USE(S); STOCKWATERIHG

- USA Forest Service 324 25th Street

0 93 | ,0000 .00 Kitchen Fork of Huntington Cre
I{ATER USE(S) : ST0CKIIATERING
USA Forest Service 3e4 esth Street

I 93 ?3? ,0110 .00 Brooks Canyon Divide Spring Nu

LIATER USE(S) : STOCKITATERII.IG

Crowther, 0smorrd arrd ldena J.

? 93 433 .0110 .00 Unnamed Spring
$IATER UsE(S) : STOCKI'IATERING

Atten, Ltoyd J.

2 93 454 .0000 .00 Kitchen Fork of Huntington Cre
L,ATER USE(S) : STOCKI'IATERIHG

Btood, David B.

434 .0000 .00 Kitchen Fork of Huntington Cre
ITATER USE(S) I ST0CKI'IATERIl.lc
Etood, David B.

2878 East 3365 South

393o



UTAH DIVISION OF I.IATER RIGHTS

RIGHT POI}IT OF DTVERSION PLOT CREATED TUE, OCT 15, 1991, 5133
PLOT SHOIIS LOCATIOhI OF 6 POIHTS OF DIVERSIOH

ALL OUARTER(S) IH SECTIOI{ 10 TOII}ISHTP 13S RANGE 6E SL BASE AHD I.IERIDIA}I

PLOT SCALE IS APPROXII4ATELY 1 I}ICH = 1OOO FEET

l'l0RTH
***************************************************f ****

Ptl
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UTAH DIVISION OF I.IATER RIG1ITS

NI{PLAT POIHT OF DIVERSION LOCATION PROGRAI'I

^-------------
- 

urDrsu9n
Ftntf* ot 4tTtTy sORcE DEscRlPTroI or tfiL! tlFo Pottlr oF DrvERslox DEscRlPTtOll ll P E E U G I E

ciAR trcHT cts llD,roR AC-FI DI^IETER DEp t YEAR LOC ltotfll Etsl clll sEc tull l]lc B&li tl P t R R I P 0

0 91 4361 .0000 .OO trib. of glnter ouarters G1'n' x x x

TJ TER USE(S): STOC;TTATERIXG PRtmtrY DIIE: 00l00l1||tr,O

iiil";;i#r;i;;'-"- -- 324 25th su€st osdrn ur s640t

0 91 1(R2 .OOO0 .00 lrib to Uintcr Ou'rters Cdrym x X X

UA1ER UsE(Srr STOC11I| TERIttc PRTORITY DAIE! OOIOOII8tr/J

Us For$t Senvicc 324'25th strcct oEden ur 84401

1 93 5 .0110 .00 lorth ilrntlngton spring x x x

IIATER USE(S)3 STocxtlllERtltc PntoRITY DAIE! OOIOOI18E

USA For€t Service 324 25th Stneet Ogden uI 84401

1 9! 5 .0000 .OO lorth fork ltqrtlngton Crsek I x x
g TER UsE(sr: sTocxtl TEilllG PRtql DAlEr OOlO0llS75

tsA Forcst service -!24 25th Strect ogden ur 84401

2 91 1ff,1 .0000 .00 Trlb to glnt€r ouartcr3 canyon x x x

tl IEi U5E(S)! sTCX[rArERtltG PRtmI DATET 00/00/1860

USA Forcst Servlce !24'25th Strcet Ogden Ur 84401

3 Ct tOO6 40.0000 I0OOO.00 lribs.of ilorth tork of ilunting X 380 E 2010 
-Slf--10-- 

l3s 6E sL X x

V TER UsE(sr! tRRrc TtOt - PRlottrY DATE: 09106,11941

tiSr gu..ai i,f ncctarsiion 125 South Stat. Strcct Sstt Lrke Clty UT 84tll



UTAH DIVISION OF I.IATER RIGHTS

I',ATER RIGHT POINT 0F DMRSION PLOT CREATED TUE, OCT ,|5, 1991, 3:33 Pt4

PLOT SHOttS L0CATIOH 0F e POlltTS 0F DMRSIOI.I

PLOT OF ALL AUARTER(S} III SECTTON 1,l TOIJNSHIP 13S RA}IGE 6E SL BASE AIID I'IERIDIAH

PL0T SCALE IS APPROXII-'IATELY 1 INCH = 1000 FEET
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UTAH DIVISIOH OF I,TATER RI6HTS
l'lt,PLAT P0ll,lT 0F DIVERSI0II LOCATI0N PROGRAI,|

,#-;;; UAPTSUPR
HPEEUGTE
NPRRR}'PDCHAR RIGHT

AUAilTITY
CFS AHD/OR AC.FT

SOURCE DESCRIPTIO}I
DIAMETER DEPTH

or iIELL ltlF0 POIl.lT 0F
YEAR LOG NORTH EAST

D IVERSIO}I DESCRIPTION
CNR SEC TtlN RNG B&l'l

0 91 463 .01 10
TJATER USE(S) : STOCK}JATERING

Eureka Energy

I 91 1030 .0000
I'JATER USE(S) : STOCKWATERING

USA Forest Service

215 l'larket Street

to LJinter Suarters Canyon

524-25th Street

.00 Unnamed Spring

.00 Trib

xxx
PRI0RITY DATE: 00/00/190e

San Francisco CA 94106

xxx
PRI0RITY DATE; 00/00/1860

ogden UT 84401

5tt TBspbE



UTAH DTVISIO}I OF IIATER RIGHTS

H TER RIGHT POtllT OF DMRSIOII PLOT CREATED HOll, AUG 31, 199?, 2:?7
PLOT SHOI.IS LOCATIOII OF

pLoT 0F ALL OTARTER(S) lr SeCrlur tz

7 POI}ITS OF DIVERSIO}I

RAIIGE 6E SL BASE A}ID }IERTDIAII

Pl'l

TOTJHSHTP 13S

I

PL0T scALE IS APPROI(IHATELY I lllCll = 1000 FEET

TTORTH
*******i***************************************************!t***************rr**************
**
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*t
**
****
**
**
r0*
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**
**
**
*,t*

I****
**-^*
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*
*

-****
****
****
****
**
**
****
**
**
*?1 *
.-LJ **
**
**
**
*******:r***************f ************************************************************il:l:ltt



UTAII DMSIoll 0F IIATER RIGHTS

HI'PLAT POIHT OF DIVERSIO}I LOCATIOII PROGRAI.I

T.IATER

RI GHT cFs
OUAiITITY S(URCE DESCRTPTIO}I
AITD/OR AC- FT DIAIIETER DEPTH

Or }IELL I}IFO POI}IT OF

YEAR tOG }IORTH ETST
DIVERSTOII DESCRI PT IOH

CHR SEC TI.IH R}IG B&,I,I

UAPTSUPR
IIPEEUGTE
TIPRRRI.IPD

E1934 .0000
IIATER usE(s): 0THER
UcO, Incorporated

91 471 .0000
T.JATER USE(S}:
llarakis, John

91 431 .0000
TJATER USE(S}:
l,larakis, llick

91 476 .0000
I,IATER USE(S):
l,larakis, John

91 436 .0000
IJATER USE(S):
l,larakis, llick

91 432 .0110
IIATER USE(S):
llarakis, l'lick

91 47? .0110
IIATER USE(S):
l,larakis, John

20.00 Urderground Uater Uet[ s 1300 tJ 2200 ]lE 1? 15S 6E SL X
PRI0RITY DATE: 06I?911981

1580 tincoln Suite 550 Denver UT 80203

.00 Umamed Stream X X

PRIORITY DATE: 00/00/1860
165 East lst South Price UT 84501

.00 Umamed Stream X X

PRI0RITY DATE: 00/00/1860
166 East lst South Price UT 84501

.00 Unnanred Stream X X

PRIoRITY DATE: 00/00/1860
165 East lst South Price UT 84501

.00 Unnamed Stream X X

PRIORITY DATEr 00/00/1860
165 East lst South Price UT 84501

.00 Unnamed Spring AA,AA,,^,A x x
PRIoRITY DATEr 00/00/1860

165 East lst South Price UT 84501

.00 Unnanred Spring X X

PRIoRITY DATE: 00/00/1860
165 East lst South Price UT 84501

gq2 Fl3S Rt"t



UTAH DIVISIOiI OF TIATER RIGHTS
UATER RTGHT POIllT 0F DMRSIOII PLOT CREATED ll$l, AUc 31, 1992, 2121 PH

PLOT SHOTJS LOCATTOII OF 15 POI}ITS OF DIVERSIOI

PLOT OF ALL QUARTER(S) III SECTTO}I 15 TOIJXSHIP 13S RA}IGE 6E SL BASE AHD IIERIDIAII

P[oT scALE IS APPR0XIIIATELY 1 lllCll : 1000 FEET

}IORTH
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*
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UTAH DTVISION OF }IATER RTGHTS

},II.IPLAT POI}IT OF DIVERSIOII LOCATIO}I PROGRAII

. UAPISUPR
iF7 grrrr craxrtry sllRcE DESCRtpTTd or gELL trFo POIlr OF DtVEtSrOl DESCnIPIIOX XPEEUsTE
orAn Rtcrr cts tp/c lc'FT oileiri DEPlll YERLtr m EsT cxl sEc Tll[ Rxc Btll TPRRRUP0

o 91 4:B .0110 -m umrEd sFlll x x x

U rER UsE(s)! PRrfitTY D rE: OOIOOII9OZ

ltrakts, f,ict 675 Ertt ttt South Prlcr w 84501

O 91 473 .0110 .@ ltnred Sprlnt r x x

ytrER usE(s): '- ---- - totllY D TE; 001m/1902

I!rakl3, John t65 Elrt lrt Soutb Prlc' uT 84501

I 91 4345 .Ol5O .OO Unlr.d sprlne x x x

t[IEl tsE(S): STOCTH TETIIG PltdtIY DAIE! 0/00/1860

tSA For$t servic. !24 25th str!'t Olden uT 84401

2E1111.0000!0.oolHerifqldlLtr.t|.ltI900El7ll0tt,lllls6EsLxx
It TEt USE(str OTIEI -- - PRlfltTY DATE: O6llYEn
ioarirt siriee Emrty co., co$t'l td|.r, tln' crtqr|ly Pl'r" lluttm 7m46

5 E1560 .0000 118.00 8 500 ' 1000 r 850 E 1600 St',l 13 lls 6E sl l(

U r USE(S)! 1t1tIG PRIflITY DIIE3 Oll19l19f9

CoastEl Ststrs Erurgy corporv tllr 8rlctteay Plrza Hqrston lx fnw

4 Etl!6 .0000 3O.OO 8 100 ' !00 r m0 E 1500 stl 13 l3s 6E sL X

PttotlrY D TEs 6113119V
I'IATER USE(S): OTHER rnrv'
coastal states Energy Eo., coastal To*er, iline GreenHsy ptara, Huston TX 77046

5 91 1025 .0000 .00 Trib to Eccles CanYon Creek

691o
691

I{ATER USE(S): STOCKI,ATERI}IG

U$A Forest Service

1028 .0000
iIATER USE(S) : STOCKIJATERIIIG

USA Forest Service

324-25th Street

.00 Ecctes CanYon Creek

324-25th Street

,00 Eccles CanYon Creek

160 East lst South

,00 Ecctes CanYon Creek

789 East 8th llorth

1981

CosstaI Touer, ]tine

I 500 - 1000

lline GreennaY Plaza

PRIORI TY

09den

PRIORITY
Ogden

PRTORITY
0gden

PRIORITY
Price

stf 13 15S
PRIORITY DATE:

Houston

sE 13 15S
PRIORITY DATE:

Houston

DATE: 00/00/1860
uT 81401

xx
DATE: 00/00/1860

ur 84401

DATE:00/00/1860
uT 84401

xx
DATE:00/00/1860

uT 84501

6E SL X

0rt28t1981
TX 77046

6ESL X

07t1et1979
TX 77046

1027 .0000 .00 Eccles CanYon Creek
TJATER USE(S) : STOCKIIATERIIIG

USA Forest Service 3Z4'25th $treet

7 91 3070 .0000
IJATER USE(S}:
l,{arakis, John

T 9t 3071 .0000
UATER USE($}:
l,larakis, llick

x
PRIORITY DATE: 00/00/1860

Price UT 84501

xx

x

x

E1906 .0000 ,|18-00

IJATER USE(S): OTHER

Coastat states EnergY CmPanY

E1560 ,0000 118'00
TJATER UsE(S): l{Il{1l{G
Coastsl States EnergY CotnPanY

il 350 E 4500

GreenraY Ptaza

lt 175 r.r 575

SIZ TIsSELE



UTAH DIVISION OF TIATER RIGHTS
UATER RtGilT POIITT OF DMRSIOH pLoT CREATED HOil, AUG 31r 1W?,

PLOT SHOi,IS LOCATTOH OF

PLOT OF ALL q'ARTER(S} I}I SECTIOII 14

PLOT SCALE IS APPROXIIIATELY

7 PotltTs 0F DlvERstoll

TOiJTISHIP 13S RAIIGE 6E

I IIICH = 1000 FEET

?:21 Pll

SL BASE A}ID I{ERIDTA}I

}IORTH
*
*
*
*
*
lt

*
t
*
*
*
*
*
f
*
*
*
*
*
t
*
*
*
*
*
*
*
*
*
*
*
*
*
t
*
*
*
*
rl
*



UTAH DIVISION OF I.JATER RTGHTS

HHPLAT POIIIT OF DMRSIOIiI LOCATIOII PROGRAI,I

J
CHAR

},ATER

R IGHT cFs
OUA}ITITY
AlrD/oR AC-FT

SCURCE DESCRIPTIO}I or I.IELL I}IFO POIIIT OF

DIA}IETER DEPTH YEAR LOG }IORTH EAST

DIVERSIOII DESCRIPTIOII
cHR SEC TiJ[ RHG BSrl

UAPTSUPR
}IPEEUGTE
TIPRRRI,'PD

0 91 1030

I 91 1029

z 95 1540

3 el 1026

4 9t 10?8

491

593

.0000
TJATER USE(S): STOCKT|ATERIHG

USA Forest Service

.0000
I.TATER USE(S): STOCKLIATERI}IG

USA Forest Service

.01 10
I.,ATEE USE(S) I ST(EKIJATERI}IG
USA Forest service

.0000
IIATER USE(S} : STOCKI,TATERIIIG

USA Forest $ervice

.0000

.00 Trib to llinter Quarters Canyon

.00 Trib

.00 liloss

.00 Trib

.00

.00

,00

344-e5th Street

to llinter Quarters Canyon

524-25th Street

Pond Spring

324 25th Street

to Ecctes Canyon Greek

324-25th street

PRIORTTY DATE:
Ogden

PRIOf,tTY DATE:
Ogden

PRIORTTY DATEI
0gden

PRIORITY DATE:
0gden

PRIORITY DATEI
Ogden

PRIORITY DATE:
Ogden

PRIORTTY DATE;
09den

xx
00/00/1860

ur 84401

xx
00/00/1860

uT 84401

xx
00/00/1875

ur 84401

xx
00/00/1860

uT 84401

xx
00/00/1860

uT 84401

xx
00/00/1860

uT 84401

xx
00/00/1875

uT 84401

1027 .0000
I.,ATER USE(S}: STOCKIJATERI}IG
USA Forest Service

1539 .01 10

IIATER USE(S) : STOCKTJATERI llG
USA Forest Service

Ecctes Canyon Creek

324-25th Street

Ecctes Canyon Creek

5e4-25th Street

Eccles Spring

324 25th Street
I,ATER USE(S): STOCKUATERING

USA Forest Service

sHT\SS RLE



UTAH DIVISIOII OF T'ATER RIGHTS
IIATER RIGHT POT}IT OF DIVERSIOH PLOT CREATED IIOIiI, AUG 51, 1998,

PLOT SHOTJS LOCATIOII OF 7 POI}ITS OF DIVERSIO}I

PLOT OF ALL q'ARTER(S) I}I SECTTOTI 15 TOJITSHIP 15S RAIIGE 6E

PLOT SCALE IS APPROXII'IATELY 1 I}ICH = 1OOO FEET

NORTH

2:21 Pl{

SL BASE A}ID I4ERIDTA}I

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

io
*
*
*

*
*
*
rt

*
*
*
*
*
*
*
*
*
*

5I+

*
*
*
*
*
*
*
*
*
*
*
*
*
t
*
'*
*
i
*
*
*
*
*
*
*
*
!t

*
i
*
*
*
*
*
*
*
*
t
*
*

**********************************************************trt****************************



UTA}I DIVISIO}I OF I.IATER RIGHTS
II}TPIAT POIIIT OF DIVERSIOI.I LOCATIO}'I PROGRAI,I

;;,Q^;,;
UAPTSUPR
IIPEEUGTE
IIPRRRLIPDCHAR RIGHT

AUAHTITY
AIIDIORcFs

SCIJRCE DESCRIPTIOII
AC- FT DIAI{ETER DEPTII

TTFO POI}IT OF

LOG }IORTH EAST

D IVERSIO}I DESCRI PTIO}I
cilR sEc TtrH RltG Btil

Or }IELL
YEAR

0 93 1541 .0110 .00
i.,ATER USE(S) : STOCTHATERI}IG
USA Forest Servfce

1 fi 36n .0000 .00
I.IATER USE(S}:
U.S. Forest Servfce

?93 .0000 .00
IIATER USE(S) : STOCKIIATERtIIG
USA Forest Service

3 95 1006 40.0000 10000.00
T.IATER USE(S}: IRRIMTIO}I
USA Bureau of Rectsnation

4 91 4070 .0000 8.84
I.IATER USE(S}: DOIIESTIC
Gooseberry Enterprises lnc.

5 91 407? .0000 8.84
IJATER USE(S}: DSIESTIC
Gooseberry Enterprises Inc.

5 91 4074 .0000 8,84
I.IATER USE(S}; D$IESTIC
Gooseberry Enterprises Inc.

Eccles ||[r ps66l spring

324 25th Street

Kitchen Spring

]lorth Fork Hmtington Creek

324 25th street

Tribe,of llorth Fork of Hunting ll

1?5 South state Street

1? Unnamed Springs H

Z87S East 5365 South

1? Unnanred Springs ll

2878 East 3565 South

12 Unnamed Springs ll

2878 East 3565 South

xx
PRI0RITY DATEr 0010011875

Ogden UT 84401

xx
UT

2550 E 400

890 E 8860

890 E 8680

890 E 8680

x
DATE: 00/00/1875

ur 84401

13s 6E SL X x
DATE: 0910611941

Lake City uT 84111

15S 6ESL X X
DATE: 00/00/1860

Lake City UT 84101

13s 6ESL X X

DATE: 00/00/1860
Lake City UT 84101

15s 6EsL X X

DATE: 00/00/1860
Lske City UT 84101

xx
PRIORITY

Ogden

sH 15
PRIORITY

Sal t

s4 17
PRIORITY

Salt

s4 ',17

PRIORITY
Satt

s4 1T
PRIORTTY

$aI t

{r,t1r135{lnr'



I UTAH DIVISIO}I OF }IATER RIGHTS

IfATER RIGttT PoIHT OF DIvERStotl PLoT CREATED tloll, AUG 37, 1992, 2:19 Pl{

PLOT SHOI{S LOCATIOII OF IB POIilTS OF DIVERSIOI{

PLOT OF ALL OUARTER(S) TH SECTIO}I 16 TOT.IIISHIP 13S RA}IGE 6E SL BASE AIID IIERIDTA}I

PLOT SCATE IS APPR0XII.IATELY 1 lllCH = 1000 FEET

}IORTH
**t'*********it******!r****t****!t*it*!t*********!t****tr**********************t******trt***i***
**
*
*
*
*
*
*
*
*
*
*
*
*
*
t
*
*
*
*.^-.
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--
r-
*
*
*
*
*
*
*
t
*
*
*
*
*
t
*
*
*
*

*
*
*
!t

*
*
*
t
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*
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*
*
*
*
*
*
*
*
*
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*
*
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*
!t
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*
*
*
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*
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UTAH DIVISIOII OF IJATER RIGHTS

}IIIPLAT POI}IT OF DIVERSTO}I LOCATIOII PROGRAH

I.}ATER

RIGHT

OUA}ITITY
AilD/ORcFs

' Sfl.|RCE DESCRIPTION
AC.FT DIAI,IETER DEPTH

or HELL I]IFO
YEAR LOG }IORTH

D I VERSTO}T DESCR I PT IOII
cllR sEc Tl,ll RllG B&l,l

POTHT OF
EAST

UAPTSUPR
IiIPEEUGTE
HPRRRI.IPD

.0110
UATER USE(S) : STOCKTJATERI}IG

Crouther Investment CotPanY

2 Ea556 .0000 .00 Unnamed
I.IATER USE(S) ; DOI'IESTIC
CouteY, StanleY A. or llarie lJ.

.00 Unnamed

0 93 435

1 93 432

5 e5 ?79

4 93 449

I 93 345

9 93 365

9 e5 344

I 93 543

A 95 333

A 93 331

.01 10
ITATER USE(S) : STOGKUATERIIIG

Cronther Investment CmPanY

.00 Unnaned Spring

.00 Brooke Canyon Divide Spring llu

Spring X 3810 tl

P.o. Box 173

Spring

165 E

Spring

c/o Russet t O. BroHn, P.0. Box

c/o Russet t 0. BroHn, P. 0. Box

c/o Russett O. BroHn, P. o' Box

c/o Russett 0. Broun, P.0. Box

Spring

c/o Russett O. Broun, P.0, Box

c/o Russet t 0. BroHn, P.0. Box

PRIORITY DATE:

PRIORITY DATE:

10 s4 16 15S
PRIffiITY DATE:

Huntington

PRTORITY DATE:

PRIORITY DATE:

xx
00/oo/1875

UT

xx
00/00/1875

UT

6ESL X X

06117t1987
uT 84528

xx
oo/oo/1875

UT

xx
00/00/1875

UT

.01 10
ITATER USE(S) : DO{ESTIC STOGHATERI}IG
Cronther Investment CoflPanY

.00 Unnanred $pring.01 10
TJATER USE(S): DO4ESTIC ST0CKI'TATERIIIG

CroHther Investment CofiFanY

5 91 1006 40.0000 10000.00 Tribe,of tlorth Fork of Hmting ll
}IATER USE(S}: TRRIGATIO}T
USA Bureau of Rectamation 125 South State Street

6 93 9 .0000 .00 Kitchen Fork of lluntington Cre
IIATER USE(S) : STOCKI{ATERITIG

USA Forest Service 524 e5th Street'

7 E2537 ,0000 .00 Unnamed SPring S

l LTATER usE(s): DCI{ESTIC

f Dingman, Roy P.o. Box 599

-I 93 4 .0000 '00 Kitchen Fork of Hrhtington Cre
IJATER USE(S} : STOCKT.IATERIITG

CroHther Investrnent CanPanY

893 .0000 .00 Kitchen Fork of Huntington Cre
}TATER USE(S}; STOCKTJATERIHG

Crouther lnvestment CotPanY

.00 Unnamed

2750 L' 1640 SE 16 13S 6E SL X

PRIoRITY DATEr 0910611941
Satt Lake City UT

x

84111

xx
84401

.0400
ttATER USE(S) : STOCKLIATERIHG

Christensen, Richard S.

.0200 .00 Spring
IJATER USE(S) : STOCKTIATERTHG

l,larriott, Dougles G.

.0200 .00'spring
I.IATER USE(S) : STOCKI'IATERI}IG
Shunray, R, Phi t

.0200 ,00 Spring
tI TER USE(S): STOCKTIATERIIIG

Stone, David J.

.0e00 .00 Unnaned
LTATER USE(S): STOCI$fATERIHG
Christensen, Richard S.

.0e00 .00 SPring
IIATER USE(Sll STOCKIfATERIHG

Stone, David J,

PRTORITY DATE:
0gden

1580 u4 16 13S
PRIORITY DATE:

Fai rvieH

PRIORITY DATE:

PRIORITY DATE:

PRIORITY DATE;
711 Provo

PRIORTTY DATE:
711 Provo

PRIORITY DATE:
711 Provo

PRIORITY DATE:
711 Provo

PRIORITY DATE:
711 Provo

PRIORITY DATE:

711 Provo

00/00/1875
UT

6ESL X X
g6t?3t1987

uT 84629

xx
00/00/1902

UT

xx
00/00/1902

UT

xx
00/00/1880

uT 84601

xx
00/00/1880

uT 84601

xx
00/00/1880

uT 84601

xx
00/00/1880

uT 84601

xx
00/00/1880

uT 84601

xx
00/00/1880

uT 84601

.-+,-t{t,Tn9 R.Lt-



UTAH DIVISIO}I OF UATER RIGHTS
HIFLAT POIHT OF DIVERSIOII LOCATIOII PROGRAI,I

;^il^;,; UAPTSUPR
HPEEUGTE
}IPRRRIJPDCHAR RIGHT cFs

AUAilTITY
AIID/OR AC-FT

SCTJRCE DESCRIPTTO}I
DIA}IETER DEPTII

or IIELL ItlF0
YEAR LOG }IORTH

D I VERSIO}I DESCNI PT I OII

CTIR SEC TIIII R}IG B&I,I

POI}IT OF

EAST

A 93 332

Sfiwuay, R. Phit

A 93 334 .0?00

.0200
I.IATER USE(S}! STOCKT,ATERING

IIATER USE(S) ! STOCKIIATERIiIG
l,larriott, Dougles G.

c/o Russett O. Brorn, P. 0. Box 711

c/o Russel[ 0. BroHn, P.0, Box 711

x
PRIoRITY DATE: 00/00/1880

Provo, UT 84601

x
PRIORITY DATE: 00/00/1880

Provo UT 84601

.00 Spring

.00 Spring

rt ,- lb '- ':, i" l. ...



UTAH DIVISIOII OF LIATER RIGHTS
HATER RIcllT POlllT 0F DIvERsIOll PLOT CREATED ltOlt, AUc 51. 1992, 2:18 pll

pLoT sHor,fs LocATtoH 0F 109 pomTs 0F DlvERsrotl

PLOT OF ALL AUARTER(S) TH SECTIO}I 17 TO}T}ISHTP I3S NAilGE 6E SL BASE AIID I.IERIDIAII

PLOT SGALE IS APPROXII,IATELY 1 IIICH = 1000 FEET

TIORTH
****************************t*******************tr***************0***************t*******

*
*
*
*
*
*
*
*
*
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rl
*
*
*
*
*
*
*
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*
*
*
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'!t
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*
*
*
*
*
*
*
*
*
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UTAII DTVISIOII OF I{ATER RIGHTS
}II.JPLAT POI}IT OF DIVERSIOI.I LOCATIOI.I PROGRAI'I

o
lilAP ttATER
CHAR RIGHT

AUA}ITTTY
CFS A}ID/OR AC.FT

SCTJRCE DESCRIPTIO}I
DIAI,IETER DEPTH

OT TIELL INFO POIilT OF

YEAR LOG }IORTII EAST

DIVERSTOII DESCRIPTIO}I
cHR SEC Tltlt Rl,tG B&l,l

UAPTSUPR
l'IPEEUGTE
NPRRRIIPD

0 91 4015

0 91 4075

0 91 4067

0 91 4078

0 91 4070

0 9t 4077

0 91 4069

.0000
IIATER USE(S}: DO,IESTIC
Goosebery Enterprises

.0000
IIATER USE(S}: DO{ESTIC
Gooseberry Enterpri ses

.0000
IJATER USE(S): DOIIESTIC
Gooseberry Enterprises

.0000
LIATER USE(S) : D0f{ESTIC
Gooseberry Enterpri ses

,0000.
I,ATER USE(S) : D0I,IESTIC
Gooseberry Enterpri ses

.0000
I.,ATER USE(S) : DOI.IESTIC
Gooseberry Enterpri ses

.0000

8,84 12 Unnamed Springs S

Irc. 2878 East 5565 South

8.84 12 Unnamed Springs s

Inc, 2878 East 3365 South

8,84 le Unnamed Springs S

Inc. 2878 East 3565 South

8.84 12 Unnamed Springs S

Inc. 2878 Eat 3365 South

8.84 le Unnamed Springs S

lnc. 2878 East 5565 South

8.84 1? Unnamed Springs S

Inc. 2878 East 3365 South

8.84 12 Unnanred Springs

55 H 1370 HE 1T 13S 6E SL
PRtORITY DATE: 00/00/1860

salt Lake city UT

xx
84101

l.fATER USE(S): D0IIESTIC' Gooseberry Enterprise Inc' 2878 East 3565 South

^4.9,| 4079 .0000 8.84 12 Unnamed Springs s

- 
L,ATER usE(s): Dc{ESTIC

U Gooseberry Enterprises Inc. 2878 East 3365 South

0 91 4076 .0000 8.84 12 Unnamed Sprinss S

tfATER USE(S) : DCI{ESTIC
Gooseberry Enterprises Inc. 2878 East 3565 South

91 4072 .0000 8,84 12 Unnamed Springs S

TJATER USE(S): DC|{E$TIC
Goosebemy Enterprises lnc. 2878 East 3365 South

91 4080 .0000 8.84 12 Unnaned springs S

tfATER USE(S): DSIESTIC
Gooseberry Enterprises Inc. 2878 East 3365 south

91 4064 .0000 8.84 12 Unnaned Springs S

UATER USE(S): D0{EST[C
Gooseberry Enterprise Inc.l) t 2878 East 3565 South

4071 .0000 8.84 12 Unnaned Springs S

TJATER USE(S) : DO'IESTIC
Gooseberry Enterprises Inc, 2878 East 3365 South

4068 .0000 8.84 12 Unnamed Springs ' 
S

IIATER USE(S) I DO,IEETIC

Gooseberry Enterprises Inc, 2878 East 3365 South

4074 .0000 8.84 1? Unnamed Springs s
ttATER USE(S): DOiIESTIC
Gooseberry Enterprises lnc. 2878 East 3365 South

4066 ,0000 8.84 le Unnamed Springs s
HATER USE(S): DOIIESTIC
Gooseberry Enterprises Inc. ?878 East 3365 South

55 t' 1370 ltE 17 13S 6E SL X X

PRIoRITY DATE: 00/00/1860
satt Lake city uT 84101

55 t' 1370 ltE 17 13s 6E sL X X

PRtoRtTY DATE: 00/00/1860
Sal.t Lake Cf ty UT 84101

55 r' 1570 lrE 17 13S 6E SL X X

PRI0RITY DATE: 00/00/1860
salt Lake city UT 84101

55 lf 1370 uE 17 13s 6E SL X X

PRIORITY DATE: 00/00/1860
Satt Lake City UT 84101

55 H 1370 NE 17 13S 6E SL X X

PRI0RITY DATE: 00/00/1860
Satt Lake City UT 84101

55 rJ 1570 ilE 17 13S 6E SL X X

PRIoRITY DATE: 00/00/1850
satt Lake city uT 84101

55 tJ 1370 IJE 17 13S 6E SL X

PRIORITY DATE: 00/00/1860
salt Lake city uT 84101

55 U 1370 ltE 17 13S 6E SL
PRIORITY DATE: 00/00/1860

x

Sa[t Lake City UT 84101

55 rf 1370 lrE 17 13S 6E SL x
PRIoRITY DATE: 00/00/1860

salt Lake city ur 84101

55 u 1370 HE 17 l3S 6E SL X

PRIoRITY DATE: 00/00/1860
satt Lake city uT 84101

55 r.' 1370 }tE 17 13s 6E sL x
PRIoRITY DATE: 00/00/1860

satt Lake city uT 84101

55 U 1370 uE 17 13s 6E sL X

PRIORITY DATE: 00/00/1860
Satt Lake City UT 84101

55 n 1370 HE 17 l3s 6E SL X

PRtoRITY DATEr 00/00/1860
Salt Lake City UT 84101

55 tf 1370 t'tE 17 13s 6E sL X

PRI0RITY DATE: 00/00/1860
salt Lake city uT 84101

55 H 1370 irE 17 13S 6E sL x
PRI0RITY DATE: 00/00/1860

salt Lake city uT 84101

91

9l

91

0

o
91

i.r t-7 rti 5 Fhf



UTAH DIVISION OF IIATER RIGHTS
IILIPLAT POI}IT OF DIVERSIOII LOCATIOII PROGRAII

;^t^;;; UAPTSUPR
IIPEEUGTE
}IPRRRI.IPDCHAR RIGHT

OUA}ITITY
A}ID/ORcFs

SOTJRCE DESCRIPTIO}I Or I.IELL

AC. FT D I AI.IETER DEPTH YEAR

IIIFO POI}IT OF DIVERSIO}I DESCRIPTIO}I
LOG IIORTH EAST C}IR SEC T}'II RHG B&}I

0 91 4081 .0000
TIATER USE(S)I DO{ESTIC
Gooseberry Enterprises lnc.

91 4082 .0000
TJATER UsE(S) I DCI{ESTIC
Gooseberry Enterprises Inc.

91 406s .0000
I.IATER USE(S): DO{ESTIC
Gooseberry Enterprise Inc.

91 4085 .0000
IIATER USE(S): DSIESTIC
Gooseberry Enterprises lnc.

8.U 1? Umamed Springs

2878 East 3365 South

8.84 12 Unnanred Springs

?878 East 3355 South

8.84 12 Unnaned Springs

2878 East 3365 South

8.84 12 Unnanred Springs

2878 East 3365 south

.00 Cabin Holtotr Creek, Brooks Cre

P.O. Box 267

8.84 le Unnamed Springs

2878 East 3365 South

8.84 12 Unnanred Springs 
t

2878 East 5565 South

8.84 1? Unnanred Springs

2878 East 3365 South

8.84 12 Unnamed Springs

55 u 1370 uE 17 13s 6E sL x
PRt0*tTY DATE : 00/00/1860

saLt LskG city uT 84101

55 lJ 1570 lrE 17 tss 6E SL X

PRIORITY DATE: 00/00/1860
salt Lake city uT 84101

91 130 30.0000
I,ATER USE(S): IRRtGATI0tI OTHER

Sanpete tlater Conservancy District

a9737 30.0000 .00 Brooks Creek & Cabin Hotlou Cr
ttATER USE(S): tRRtGATI0I'l
Sanpete Llater Conservaney District 171 l,lorth l{ain

1370 lrE 17 l5S 6E SL X

PRIoRITY DATE: 00/00/1860
Satt Lake City uT 84109

1370 lrE 17 15s 6E SL X

PRIoRITY DATE: 00/00/1860
Satt Lake City uT 84101

2700 ilt, 17 13s 6E sL x
PRIoRITY DATE: 01/16/1941

l,lt. P leesant ur 84647

2700 NrJ l7 l5s 5E sL x
PRIoRITY DATE: 01110119TT

Ephraim UT 846e7

70 rJ4 17 13s 6E sL x
PRI0RITY DATE; 00/00/1860

Satt Lake City UT 84101

70 H4 17 13S 6E SL X

PRI0RITY DATE: 00/00/1860
salt Lake city ur 84101

lt4 17 13S 6E SL X

PRIoRITY DATE: 00/00/1860
Sal.t Lake City ur 84101

70u41713s68S1'x
PRI0RITY DATE: 00/00/1860

sslt Lake city uT 84101

70 H4 17 15S 6E SL X

PRIORITY DATE: 00/00/1860
salt Lake city uT 84101

70 rl4 17 t5s 6E sL x
PRtoRtTY DATE: 00/00/1860

satt rake city uT 84101

70 rJ4 t7 13s 6E SL X

PRIoRITY DATE: 00/00/1860
Satt Lake City uT 84101

Ir4 17 13S 6E SL X

PRI0RITY DATEr 00/00/1860
SElt Lake City uT 84101

f,r4 17 13s 6E sL X
PRIoRITY DATEr 00/00/1860

Salt Lake City ur 84101

r,4 17 13S 6E SL X

PRIORITY DATE: 00/00/1860

55 rJ

55 rl

s 500E

s 500E

185 E

185 E

185 E

185 E

185 E

185 E

185 E

,|85 
E

185 E

185 E

91 4073 .0000
TJATER USE(S) I DO.IESTIC

Gooseberry Enterprises lnc.

Too-

291

??1

z9r

e91

?91

291

,0000
TIATER USE(S) I DO.IESTIC
Gooseberry.Enterprises Inc.

a 91 4067 .0000
LfATER USE(S): DO4ESTIC

Goosebemy Enterprises Inc.

4078 .0000
LIATER USE(S): DO4ESTIC
Goosebemy Enterprises Inc.

4070 .0000 8.84
I.IATER USE(S)I DO,IESTIC

Gooseberry Enterprises lnc,

4077 .0000 8.84
ITATER USE(S); DCI4ESTIC
Gooseberry Enterprises Inc.

4069 .0000 8.84
I.IATER USE(S) : DO.IE$TIC
Goosebemy Enterprise Inc.

4A79 .0000 8.84
I'IATER USE(S) : DOI,IESTIC
Gooseberry Enterpri ses Inc.

4076 ,0000 8.84
L|ATER UsE(s) : DO,IESTIC
Gooseberry Enterprises Inc.

407? .0000 8.84
LIATER UsE(S) : Dtf{ESTIC
Gooseberry Enterprises Inc,

2878 Eat 3365 South

12 Unnamed Springs

?878 East 5365 South

12 Unnamed Springs

2878 East 3365 South

1? Unnanred Springs

?878 East 3365 South

12 Unnaned Springs

2878 East 3365 South

12 Unnamed Springs

2878 East 5565 south

12 Unnamed Springs

70

70

70

291

I 2878 East 5565 South

70

Salt Lake City ur 84101



UTAH DIVISTO}I OF T'ATER RIGHTS
}IIJPLAT POI}IT OF DIVERSIO}I LOCATIO}I PROGRAI{

-t^;; UAPTSUPR
T{PEEUGTE
HPRRRI.IPDCHAR .RIGHT CFS

SCURCE DESCRIPTIOII or UELL IllFO
AC. FT DIAI'IETER DEPTH YEAR LOG

POI}IT OF DIVERSIO}I DE$CRIPTIO}I
ltoRTH EAST CilR SEC Ttfi RilG B&tl

OUA}ITITY
A}ID/OR

2 91 4068

? 91 4074

2 91 4080 ,0000 8,84 12 Unnamed Springs
I|ATER USE(S): DOIESTIC
Gooseberry Enterprises Inc. 2878 Esst 3365 South

2 91 4064 .0000 8.84 12 Urrramed Springs H

IJATER usE(sl: Dfl{ESTIC
Gooseberry Enterprise Inc.[) 2878 East 3365 South

Z 9'! 4071 .0000 8.84 12 Unnamed Springs il
IJATER USE(S) : DSIESTIC
Gooseberry Enterprises Inc. ?878 East 5365 South

70 lt4 17 l5s 6E sL x x
PRIORITY DATE: 00/00/1860

Sal,t Lake City UT 84101

70 rf4 17 13s 6E sL x x
PRIORITY DATE: 00/00/1S60 '

Satt Lake City UT 84101

70H417 13S 6ESL X X

PRIORITY DATE : 00/00/1860
Satt Lake City UT 84101

70H417 l3S 6ESL X X

PRI0RITY DATE: 00100/1860
Sa[t Lake City UT 84101

70 L'4 17 15S 6E SL X X

PRI0R!TY DATEr 00/00/1860
sal,t Lake city uT 84101

70 rJ4 17 13s 6E sL x x
PRI0RITY DATE: 00/00/1860

salt Lake city uT 84101

70 rJ4 17 13s 6E sL x x
PRI0RITY DATE: 00/00/1850

Satt Lake Gity UT 84,|0,|

70H417 l3S 6ESL X X

PRIoRITY DATE: 00/00/1860
Satt Lake City UT 84101

70v417 13S 6ESL X X

PRI0RITY DATE: 00/00/1860
Satt Lake City UT 84109

70 t,4 17 13S 6E SL X X

PRI0RITY DATEr 00/00/1860
salt Lake city uT 84101

.0000
IIATER USE(S): DCIIESTIC
Gooseberry Enterprises Inc.

8.84 12 Unnamed Springs

2878 East 3365 South

8.84 12 Unnamed Springs

2878 East 3365 South

8.84 12 Unnamed Springs s

Inc. 2878 East 5565 South

8.84 tZ Unnamd Springs S

I nc. 2878 Eat 3365 South

8.84 12 Unnamed Sprfngs

Inc. 2878 East 3565 South

8.84 12 Unnamed Springs

lt 185 E

185 E

185 E

185 E

185 E

t85 E

185 E

,|85 
E

185 E

.0000
l.rATER USE(S): DO|{ESTIC
Gooseberry Enterprises Inc. 2878 East 3355 South

2 91 4066 .0000 8,84 12 Unnamd Springs ll
I.IATER USE(S}: DOIiIESTIC
Gooseberry Enterprises Inc. 2878 East 3565 South

a 91 4081 ,0000 8.84 12 Unnarned Springs ll
UATER USE(S}: DO,IESTIC
Gooseberry Enterprises lrr. 2878 East 3365 South

91 4082 .0000 8.84 12 Unnanred Springs
LIATER USE(S): D0llESTlC
Gooseberry Enterprises Inc.

2 91 4065 .0000 8.84 12 Unnanred Springs
IIATER USE(S): DO,IESTIC
Gooseberry Enterprise Inc. 2878 East 3355 South

91 4083 .0000 8.84 12 Umamed Springs
IJATER USE(S) : DOIiIESTIC
Gooseberry Enterprises Inc, 2878 East 5365 South

91 4073 .0000 8.84 1? Unnamed Springs S

I.IATER USE(S): Dfl{ESTIC
Gooseberry Enterprises Inc. 2878 East 3565 South

91 4075 .0000 8.84 1? Unnamed Sprinss S

IIATER USE(S) : DO4ESTIC

Gooseberry Enterprises Inc. 2878 East 5565 South

185 E

30 E 1435 r,t4 17 13s 6E sL x x
PRI0RITY DATE: 00/00/1860

Salt Lake City UT 84101

50 E 1435 u4 17 13s 6E sL x x
PRIoRITY DATE: 00/00/1860

satt Lake city uT 84101

30 E 1435 U4 17 13S 6E SL X X

PRIORITY DATE: 00/00/1860
salt Lake city uT 84101

30 E 1435 t'4 17 13S 6E SL X X

PRIORITY DATE: 00/00/1860
Satt Lake City UT 84101

30 E 1435 tl4 17 l3s 6E sL x x
PRIORITY DATE: 00/00/1860

Salt Lake City UT 84101

30 E 1435 !r4 17 15s 6E SL X X

PRI0RITY DATEr 00/00/1860
sstt Lake city uT 84101

91 4067 .0000
ttATER USE(S): D[|{ESTtC
Gooseberry Enterpr i ses

3 91 4078
IIATER UsE(s): DO{ESTIC
Gooseberry Enterpri ses

3 91 4070 .0000
TJATER UsE(s): D0IIESTIC
Gooseberry EnterPri ses

3 91 4077 ,0000
UATER USE(S) : DOTIESTIC

Gooseberry Enterpri ses Inc. 2878 East 3365 South



UTAH DIVISIO}I OF IIATER RIGHTS
}'II.'PLAT POT}IT OF DIVERSIOII LOCATIOH PROGRAII

-il^;,; SflJRCE DESCRIPTIOII
AC- FT DTAIIETER DEPTH

tltFo PoIilT 0F
LOG ilORTH EAST

D I VERSIOII DESCR T PT TO}I

cilR sEc llill RllG BtJl

UAPTSUPR
}I P.E E U G T E

}IPRRRt''PDCHAR RIGHT
OUAHTITY

A}ID/ORcFs
or IJELL

YEAR

5 91 4069

3 91 4079

3 91 4076

3 91 +07?

3 91 4080

3 91 4064

3 91 4071

to**
3 91 4074

5 91 4066

5 91 4081

.0000 8.84 12 Urnamed Sprlrgs
},ATER USE(S} I DOI{ESTIC

Gooseberry Enterprise Inc,

.0000 8.84 12 Umamed
}IATER USE(S} : DOI{ESTIC
Gooseberry Enterpriees Inc.

.0000 8.84 12 Unnamed
I'IATER USE(S) : Dfl{ESTIC
Gooseberry Enterprises Inc.

.0000 8'84 12 Umamed
IIATER UsE(S) : DO{ESTIC
Gooseb€rry Enterprises lnc.

,0000 8,84 12 Unnamed
},ATER USE(S) : DOIIESTIC

Gooseberry Enterprises Inc,

.0000 8.84 12 Unnaned
tfATER USE(S) : DOiIESTIC
Gooseberry Enterprise Inc. [ )

.0000 8.84 12 Umamed
}TATER USE(S): DOI,IESTIC

Gooseberry Enterprises Inc.

2878 East 3565 South

Sprirgs S

2878 East 5365 Sottth

Springs S

2878 East 3565 South

Springs S

?878 East 5365 South

Springs S

?878 East 3365 South

Springs S

2878 East 3565 South

Springs S

2878 East 5565 South

8.& 12 Unnamed Springs S

Inc. ?878 East 5355 South

8.84 le Umamed Springs S

Inc. 2878 East 3365 South

8.84 12 Umamed Springs S

Inc. 2878 East 5555 South

- 8.84 12 Unnamed Springs S

Inc. 2878 East 3365 South

8.84 12 Unnamed Springs S

Inc. 2878 East 3365 south

8.84 12 Unnaned Springs S

Inc, 2878 East 3365 South

8.84 12 Unnamed Springs s

Inc. 2878 East 5365 South

8.84 12 Unnaned Springs S

30 E 1435 lf4 17 15S 6E SL X X

PRIORTTY DATE: 00/00/1860
satt Lake city ur 84101

30 E 1435 r,r4 17 13S 6E SL X x
Pnl0f, ITY DATE: 00/00/1860

satt Lake city uT 84101

30 E 1435 H4 17 15S 6E SL X

PRIORITY DATE; 00/00/1860
Sa[t Lake City UT 84101

30 E 1435 rl4 17 15$ 6E SL X X

PRIoRITY DATE: 00/00/1860
salt Lske city UT 84101

30 E 1455 H4 17 13s 6E SL X X

PRIORITY DATE: 00/00/1860
satt Lake city ur 84101

30 E 1435 Lr4 17 13S 6E sL X t(
PRIoRITY DATE: 00/00/1850

Salt Lake City UT 84101

30 E 1435 U4 17 15S 6E SL X X

PRI0RITY DATE: 00/00/1860
Satt Lake City UT 84101

30 E 1435 t'4 17 13S 6E SL X X

PRIORITY DATE: 00/00/1860
satt take city uT 84101

50 E 1435 H4 17 13S 6E SL x x
PRIoRtTY DATE: 00/00/1860

Satt Lake City UT 84101

30 E 1435 rJ4 17 15S 6E SL X X

PRIoRtTY DATE: 00/00/1860
satt Lake City UT 84101

50 E 1435 H4 17 13S 6E SL X X

PRI0RITY DATE: 00/00/1860
Sel,t Lake City UT 84101

50 E 1435 H4 17 13S 6E SL X X

PRIoRITY DATE: 00/00/1860
salt lake city uT 84101

30 E 1435 H4 17 13S 6E SL X X

PRIORITY DATEI OO/OO/1860
salt Lake city UT 84109

30 E 1435 Ll4 17 l3S 6E SL X X

PRIORITY DATE: 00/00/1860
Sal.t Lake City UT 84101

105 rl 440 E4 17 15S 6E SL X X

PRIoRITY DATE: 00/00/1860
salt Lake city uT 84101

105 r, 440 E4 17 13S 6E SL X X

PRI0RITY DATE: 00/00/1860
Sal.t Lake City UT 84101

.0000
T,ATER USE(S}: DO{ESTIC
Gooseberry Enterprises

.0000
TJATER USE(SIr DO{ESTIC
Gooseberry Enterprf ses

.0000
IfATER USE(S) : DO,IESTIC
Gooseberry Enterprises

.0000
ITATER UsE(s) I DO|{ESTIC

Goosebemy Enterprises

3 91 4082 .0000
LTATER USE(S) I DO'IESTIC

Gooseberry Enterpri ses

5 91 4065 .0000
T.IATER USE(S) : DOTIESTIC

Gooseberry Enterprise tnc. 2878 East 3365 South

3 91 4083 .0000 8.84 12 Unnaned Sprines s

491

LIATER USE(S): DOIESTIC
Gooseberry Enterprises

4073 .0000
ttATER USE(S) : Dfl,fESTIC
Gooseberry Enterprises

4A75 .0000
UATER USE(S) : DOi{ESTIC

Gooseberry EnterPri ses

491

o Inc. 2878 East 3365 South

j,rr- | ? 1t7a P.l"f=



UTAH DIVISIO}I OF LIATER RIGHTS
IIUPLAT POI}IT OF DIVERSTOI LOCATIO}I PROGRAI,I

CHAR

T.IATER

RIGHT cFs
OUAITTITY
AITD/OR AC.FT

SflJRCE DESCRIPTIOII
DIA}IETER DEPTH

Or IJELL ITIFO POIIIT OF
YEAR LOG }IORTH EAST

D IVERSIO}I DESCR I PT IOII
clrR sEc THlt Rltc B&f{

UAPTSUPR
}IPEEUGTE
}IPRRRI.'PD

4 9l 4067 ,0000 8.84 1? Unnanred Springs s
IIATER USE(S) : DOI,IESTIC
Gooseberry Enterprises lnc. ?878 East 5565 South

4 91 4078 ,0000 8.84 12 Umenred

105 t 440 E4 17 13s 6E sL x
PRIORITY DATE: OO/OO/1860

Sal,t Lake City UT B4t0t

105 rJ 440 E4 17 13S 6E S! X
PRIORITY DATE: 00/00/1860

Satt Lake City uT 84101

Sprfngs

2878 Eat 3365 South

12 Unnaned Springs S

2878 East 3555 south

12 UnnamEd Springs S

2878 East 3365 South

12 UnnaflFd Springs S

2878 East 3365 South

8.84 12 Unnaned Springs

?878 East 5365 South

TIATER USE(S) : DSIESTIC
Gooseberry Enterprises Inc,

4 91 4070 .0000 8.84
IJATER USE(S): DOIIESTIC
Gooseberry Enterprises Inc.

4 91 40Tf .0000 8.84
ITATER USE(S] : DO{ESTIC
Gooseberry Enterprises Inc.

4 9t 4069 .0000 g.g4
IIATER USE(S): DO,IESTIC
Gooseberry Enterpri se I nc.

4 91 4079 .0000
LIATER USE(S): DC|,IESTIC
Gooseberry Enterprises Inc.

105 H 440 E4 17 13S 6E SL
PRI0RITY DATE: 00/00/t8d0

Salt Lake City UT

105 t, 440 E4 17 13s 6E SL
PRIORITy DATE: 00/00/1860

Sal.t Lake City UT

x

84101

x

84101

4 il 4A76

4 _91 4072

U
4 91 4080

I',ATER USE(S)I DO4ESTIC
Gooseberry Enterprises lnc.

.0000 8.84 12 Unnaned Springs
IIATER UsE(s): DOfiESTIC
Gooseberry Enterprises Inc, ?878 East 3165 South

.0000 8.84

105 r, 440 E4 17 15S 6E SL X
PRIORITY DATE: 00/00/1860

Salt Lake City UT 84101

105 L, 440 E4 17 13s 6E sL r(
PRI0RITy DATE: 00/00/1860

Sa[t Lake City ur 84101

105 r., 440 EI+ 17 l3S 6E S! X
PRI0RITY DATE: 00/00/1850

Salt Lake City UT 84101

105 H 440 E4 17 13S 6E SL X
PRIoRITY DATE: 00/00/1960

Sa[t Lake City UT 84101

105 rJ 440 E4 1T t3S 6E SL X
PRIoRITY DATE: 00/00/1860

Salt Lake City uT 84101

105 rl 440 E4 1T 13s 6E sL x x
PRIoRtTY DATE: 00/00/1860

satt LEke city uT 84101

105 L' 410 E4 17 15S 6E SL X X
PRIORITY DATE: 00/00/1860

Satt Lake City uT 84101

105 rJ 440 E4 17 15S 6E SL X x
PRIoRITY DATE: 00/00/1860

sal.t Lake city uT 94101

105 t, 440 E4 17 13s 6E sL x x
PRIoRITY DATE: 00/00/1860

Satt Lake City UT g4t0t

105 r, 440 E4 17 13s 6E sL x x
PRI0RITY DATE: 00/00/lBdO

$att Lake City UT B4t0t

105 rJ 440 E4 17 13s 6E sL x x. PRtoRITy DATE: 00/00/1860
$att Lake City UT B4l0l

105 rJ 440 E4 17 15S 6E SL X X
PR|ORITY DATE: 00/00/1860

$att Lake city uT 84101

12 Unnamed Springs

2878 East 3355

12 Unnaned Springs

2878 East 3365

12 Unnanred Springs

2878 East 3365

1? Unnarned Springs

2878 East 3365

8.84 12 Ururamd Springs

2878 East 3365

Unnamed Springs

2878 East 3365

8.84 le Unnamed Springs

2878 East 3365

Springs

2878 East 3365

.0000 8.84
IJATER USE(S}; DSIESTTC
Gooseberry Enterprises lnc.

4 91 4064 .0000 8.84
IIATER USE(S): DSIESTIC
Gooseberry Enterprise Inc. [ ]

4 91 4071 .0000 8.84
IIATER USE(S)I DOI{ESTIC
Gooseberry Enterprises Inc.

4 91 4068 .0000
I.IATER USE(S) : DO}IESTIC
Gooseberry Enterprises Inc.

4 9t 4074 .0000 8.84 1?
IIATER USE(S): DO,IESTIC
Gooseberry Enterprises Inc.

South

South

s

South

s

South

s

South

s

South

s

South

s

South

s

South

4 91 4066 ,0000 8.84 12 Unnamed Springs
tfATER UsE(S) : DO|,IESTIC
Gooseberry Enterprises [nc. ZBTB,East 3365

+ 9t 4081 .0000
ITATER USE(S): DO,|ESTIC

r Goosebemy Enterprises Inc.

4 91 4082 .0000 8.84 le Unnamed
ITATER USE(S): D0}IESTIC
Gooseberry Enterprises lnc.

t't"



UTAH DMSIOII OF Ir TER RIGHTS
}II.'PLAT POIIIT OF DIVERSIOII LOCATIOII PROGRAI,I

;^t-;; UAPTSUPR
}I P.E E U G T E

}IPR.RRI.'PDCHAR RI6HT
AUA}ITITY

CFS AIID/ffi AC-FT
SCURCE DESCRTPTIOII
DIAI,IETER DEPIII

Or TIELL I}IFO POIilT OF

YEAR LOG TIORTH EAST

D I VERSI OTI DESCRI PT I O}I

cltR sEc THil Rltc B&tl

4 el 4065

4 9t 4085

5 91 4067

5 9t 4078

5 91 4077

5 91 4069

U
5 9t 4079

5 91 4076

5 91 4080

5 91 4064

5 9t 4071

5 91 4068

5 91 4066

5 91 4081

.0000
ITATER USE(S} ! DflIESTIC
Gooseberry Enterprlse

12 Umanred $prings

?87E East 5365 Sonth

12 Urnamed Springs S

2878 East 3365 South

12 Umamed Springs

?878 East 5565 South

12 Unnamed Springs ll 890 E

8.84

Inc.

8.84

105 u 440 E4 17 15S 6E sL X X
PRIORITY DATE: 00/00/1860

Satt Lake City UT E4109

105 rJ 449 E4 17 l5S 6E sL X
PRI0*lTY DATE: 00/00/1860

Satt Lake City uT 84101

890 E

S,ATER USE(S} I DOIiIESTIC
Gooseberry Enterprises Inc,

5 91 4073 .0000 8.84
TATER USE(S): D0{ESTIG
Gooseberry Enterprises Inc.

91 4075 .0000 8,84
l'fATER USE(S)l D[f,lESTIC
Gooseberry Enterprises Inc.

.0000
T.IATER USE(S} : DO{ESTIC
Gooseberry Enterprises Inc.

.0000

8.84 12 Unnariled

8,84 1e Unnamed

8.84 12 Unnamed

2878 East 5365 South

Springs ll

2878 East 5565 South

Springs ll

2878 Eat 3365 South

2878 East 3365 South

Springs tl

?878 East 3355 South

860 s4 17 13s 6E sL
PRtoRITY DATEr 00/00/1860

Sal.t Lake City UT

860 S4 17 13S 6E sL
PRI0RITY DATE: 00/00/1850

sett Lake city uT

860 s4 17 13s 6E sL
PRIORITY DATE: 00/00/1860

Salt Lake City UT

860 s4 17 13s 6E sL
PRI0RITY DATE: 00/00/1860

salt Lake City UT

860 54 17 13S 6E SL
PRIORITY DATE: 00/00/1860

Satt Lske City UT

x

84101

x

8410.|

x

84101

x

84101

x

8410,l

890 E

890 E

860 s4 17 15s 6E sL x
PRtoRITY DATE: 00/00/1860

Salt Lake City UT 84101

860 s4 17 t5s 6E sL x
PRI0RITY DATE: 00/00/1860

Sal,t Lake City UT 84101

860 s4 17 13s 6E sr x
PRIoRITY DATE: 00/00/1860

satt Lake city uT 84101

I,ATER USE(S): DOI{E$TIC
Gooseberry Enterprises Inc.

.0000 8.84
ttATER USE(S) : DOf,IESTIC
Gooseberry Enterprises Inc.

.0000 8.84
LIATER USE(S): DO{ESTIC
Gooseberry Enterprise lnc.

.0000 8.84
TATER USE(S): DOIESTIC
Gooseberry Enterprises Inc.

.0000
l.lATER USE(S) r DSIESTIC
Gooseberry Enterprises Inc,

.0000

12 Unnamed Springs

2878 East 3365 South

12 Unnamed Springs tl

2878 East 5565 South

12 Unnamed Springs ll

2878 East 3365 South

8.84 12 Unnamed Springs

H 890E

890 E

890 E

it 890 E

890 E

890 E

lr 890 E

890 E

890 E

890 E

I|ATER USE(S); DOiESTIC
Gooseberry Enterprises Inc.

.0000 8.84
IJATER UsE(s): DOIESTIC
Gooseberry Enterprise Inc, [ ]

.0000 8.84
TATER USE(S): DSIESTIC
Gooseberry Enterprises Inc.

.0000
ttATER USE(S): DO,IESTIC
Gooseberry Enterprises Inc.

.0000 8.84
UATER USE(S) : DOI4ESTIC
Gooseberry Enterprises lnc.

.0000 8.84
TJATER USE(S)r D0flESTIC
Gooseberry Enterprises Inc.

1? Unnamed Springs H

2878 East 3365 South

12 Unnamed Springs

8.84 12 Unnamed

2878 East 3365 South

Springs

2878 East 3365 South

12 Unnamed Springs

2878 East 3365 South

1? Unnamed Springs

2878 East 3365 South

860 S4 17 13S 6E SL X

PRI0RITY DATEr 00/00/1860
salt L6ke city uT 84101

860 s4 l7 15S 6E sL X
PRIORITY DATE: 00/00/1860

Sal.t Lake City UT 84101

860 s4 17 tss 6E sL x
PRIoRITY DATE: 00/00/1860

salt Lake City uT 84101

860 s4 17 t3s 6E sL x
PRI0RITY DATEr 00/00/1860

Satt Lake City uT 84101

860 s4 17 t3s 6E sL x x
PRIORITY DATE: 00/00/1850

Sal,t Lake City UT 84101

860 54 17 13S 6E SL X X

PRIORITY DATE: 00/00/1860
Satt Lake City UT 84101

5+c t7 fr3.E P-t"tr



UTAH DIVISIO}I OF IIATER RIGHTS

}ITIPLAT POI}IT OF DIVERSIOII LOCATIO}I PROGRAI'I

-"-----.------ uA P T SU P R

*/uren c,nr sUnCE DESCTIPIIOI or IELL IIFO POrxT ff 0rltrstdl DEscrlPtlfl IIPEEUGtE
c[AR Rtcflt cFs IID/O| lc-H oirrrrrr DEpIil YEll LS ICIII FSI Cm $! nfl c Slll IPllR9tD

5 9f 608:t .0000 8.84 t2 Umrtd SFI|! I !e0 E W * 17 l3s 6E 5L x X

u tEt UsE(s): DoGsrtc. PRlfftrY DATE: 00/00/1860

e*uiu"i"v intl.p"f"." rtt- 2flE Elsi :965 south sltt L'kr cltv ur 84101

5 9f 4055 .omo !.80 12 ufld sPrltrer r 8e0 E 860 st 17 138 6E sL x x

g rm USE(B): DdtESTrc PntCtTY DIIE! @l@ll8!I|
Goos€bcrr'Enterpf|sctnc.28?8Erst!:t4isouthSlltL|kecityUTS4t|19

t 91 408!t .tltm 8.8{ 12 ttnr:d SFlrr' I 8gO E 6 * 17 t3s 6€ sL x x

u TEt lr6E(sr: DcEsTrc PttctlY DAIE: 00/00/1860

oJ&"-"v-im.rp"f ".j lrr. Z8t! E..t :tlltt sq|th srlt Lrt clty ul 8al0l

6 93 430 .0222 .00 UmamEd SPring xxx
PRtoRITY DATE: 00/00/1880

Provo UT 84601c/o Russel,I' O' Broun, P.0. Box 711

Box 711

tfATER USE(S) ! STOCKIIATERIIIG

Ctayson, Eti

6 93 429 .0222 .00 Sprins
i,ATER USE(S) : STOCKTIATERIllc

Evans. Don

6 95 404 .OZ?? '00 Unnarned

[.,ATER USE(S) ! STOCK}TATERTl.IG

Broun, Russetl o-

6 93 451 .92?2 00 SPring
tfATER USE(S) : STOCKT'IATERIIIG

Thorstenson, Ctark T'

6 93 411 ,022? '00 Spring
I tnTER usE(slr sTocKtlATERIllG

It Hunt, l'l' Dover

7 95 380 ,0?2? '00 SPrins
T.,ATER USE(S) : STT}CKTJATERI}IG

Hunt, l'l' Dover

7 93 591 .02?? .00 Unnamed

iIATER USE(s): SToCKIfATERIIIG

Clayson, Eti

7 95 379 .0ZZe .00 Unnamed

}|ATER USE(S) : STOCKIIATERIIIG

Brown, RussetI O.

T 93 4OZ .OZ?2 .00 SPring
tt TER USE(S): STOCKIIATERIIIG

Thorstenson, Clark T'

7 93 381 .0?22 .00 SPring
tilATER USE(S) : STOCKIIATERIl'lc

Evans, Don

c/o Russett 0.

Spring

P. o. Box 711

c/o Russett 0'

Broun, P.0,

Brorn, P.0.

c/o Russett 0. Brorn, P'0.

c/o Russett 0' Broun, P-0.

Spring

c/o Russel t o. Broun, P.0.

Spring

P.O. Box 7,|1

c./o' Russet t O. Broun, P.O,

c/o Russett 0. Broun, P.O'

Box 711

Box 711

Box 711

Box 711

Box 711

Box 711

PRTORITY DATEI
Provo

PRIORITY DATE:
Provo

PRIORITY DATE:
Provo

PRIORITY DATE:
Provo

PRIORITY DATE:
Provo

PRIORITY DATE:
Provo

PRIORTTY DATE:
Provo

PRTORTTY DATE:
Provo

PRIORTTY DATE:
Provo

00/00/1880
uT 84601

xx
00/00/1880

uT 84601

xx
00/oo/r880

uT 84601

xx
00/00/1880

uT 84601

xx
00/00/1880

uT 84601

xx
00/00/1880

uT 84601

xx
00/00/,|880

uT 84601

xx
00/oo/1880

uT 84601

xx
00/00/1880

uT 84601

5e' ll r t3 s Pht-



TIATER

PLOT

UTAH DIVISIOTI OF UATER RIGIITS
RIGHT POII|T OF DMRSIOII PLOT CREATED llotl, AUG 51. 199e,

PLOT SHOTJS LOCATION OF 4 POIIITS OF DIVERSTOII

ALL OUARTER(S) TII SECTIO}I 25 TOiJTISHIP 12S RAXGE 6E

PLOT scALE lS APPROXIIIATELY I tilCH = 1000 FEET

IIORTH
******************t********************t*************************t********tl*t***********
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2:23 PH

SL BASE A}ID IIERIDIA}I
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UTAH DIVTSTOII OF !'ATER RIGHTS
}II,TPLAT, POIHT OF DIVERSIOII LOCATIOII PROGRAI,I

J;,,;
CHAR RIGHT

OUA}ITITY
cFs AllD/on

Sfl'RCE DESCRIPTIO}T
AC. FT DIAT{ETER DEPTH

Or IJELL TIIFO POI}IT OF

YEAR LOG }IORTII EAST
DTVERSIo}T DESCRTPTTO}I

clrR sEc TrJil Rirc B&l

UAPTSUPR
IIPEEUGTE
IIPRRRLIPD

0 91 1039 .0150
I.,ATER USE(S) : STOCKIIATERTilG
USA Forest Service

.00 Ledge Spring

3e4 25th Street

.00 Andren Dairy Creek

324 25th Street

.10 Andrer Dairy Pond

324 25th Street

.00 Eest Fork Dafry Creek

324 25th Street

PRIORITY DATE:
0gden

PRIORITY DATE:
0gden

PRIORITY DATE:
Ogden

PRIORITY DATE:
ogden

x
00/00/1860

uT 84401

x
00/00/1860

uT 84401

x
00/00/1860

uT 84401

x
00/00/1860

ur 84401

xx

091

191

2 91 1040

1041 .0000
}IATER USE(S) : STOCKTIATERIIIG

USA forest Service

4320 .0000
I'IATER USE(S): STOCKIIATERItIG
USA Forest Service

.0000
TIATER USE(S) : STOCKIJATERIHG

USA Forest Service

5ec z 4 T t7'i ph[



UTAH DIVISIO}I, OF TIATER RTGHTS

I{ATER RIct{T POI}IT 0F DMRSTO}I PLOT CREATED l0lt, AUc 51, 199e, ?:?9 pH

PLOT SHOL'S LOCATIO}I OF 2 POIIITS OF DIVERSIOH

PLOT OF ALL OUARTER(S) T}I SECTIOI EO ToI'IISHIP 12S RATIGE 6E SL BASE A}ID HERIDIAIT

PLOT SCALE tS APPROXII,IATELY 1 lllCH = 1000 FEET

}IORTH
*
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rt
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i
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I
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!t

*
*
*
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f
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rt

t
*
*
*
*
*
*
*
*
*
*
t
*



UTAH DIVISIOII OF I,IATER RIGHTS
IIHPLAT P0Il,lT 0F DlVERSlOll LOCATl0ll PRoGRAl,l

UAPTSUPR
}IPEEUGTE
}IPRRRT..|PDCHAR

tfATER
RIGHT cFs

OUAIITTTY
ATID/OR AC-FT

SOIJRCE DESCRTPTIO}I
DIAI{ETER DEPTI{

or I'IELL lllFo PoItfT 0F
YEAR LOG IIORTH EAST

DIVERSIOT,I DESCR TPT IOH
cltR sEc TUil Rilc B&tl

0 91 1109

0 91 1108

}JATEN USE(S} : STOCKIJATERIHG
USA Forest Service

.0000

Goosebemy Creek

324 25th Street

Gooseberry Creek

324 25th street

.0000 ,00

.00

xx
PRIoRITY DATE: 00/00/1860

Ogden UT 84401

xx
PRI0RITY DATE: 00/00/1860

ogden UT 84401
}IATER USE($): STOCKIIATERI}IG
USA Forest Service

Jec zt)TtZ5 RGE



UTAH DIVISION OF IJATER RIGHTS

I|ATER RIGHT POIXT OF DMRSIO}I PLOT CREITED H0ll, AUG 31, 199e, 2227
PLOT SHOIJS LOCATIOT{ OF 4 POI}ITS OF DTVERSTO}I

PLOT OF ALL AUARTER(S} III SECTTOII 21 TOIT}ISI{IP lES RA}ICE 6E SL BASE ATID HERTDIA}I

PLOT SCALE IS APPROXIHATELY T IHCH = 1OOO FEET

Pr{
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*
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*
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UTAH DIVISIO}I OF TIATER RIGHTS
IITIPLAT POITIT OF DTVERSIOil IOCATIO}I PROGRA}I

CHAR

I.'ATER

RIGHT

OUAiITTTY
CFS A}ID/OR AC. FT

SOTIRCE DESCRIPTIOI{
DIAIIETER DEPTH

Or IIELL I}IFO POI}IT OF

YEAR LOG IIORTH EAST

DIVERSIO}T DESCRTPTIO}I
cllR sEc rHlt RHG B&tl

UAPTSUPR
}IPEEUGTE
HPRRRI.'PD

0 91 1108 .0000
I.IATER USE(S): STOCKIIATERI}TG

USA Forest Service

Goosebery Creek

324 e5th street

Sitver Creek

524 25th Street

Bean Ridge Creek

3e4 a5th Street

Bush Spring

3e4 e5th Street

091

191

291

1107 .0000

1054

IIATER USE(S): $TOCKiIATERIIIG
USA Foreet $ervice

PRIORITY DATE:
Ogden

PRIORITY DATE:
0gden

PRIORITY DATE:
Ogden

PRIORITY DATEI
0gden

xx
00/00/1860

ur 84401

xx
00/00/1860

uT 84401

xx
00/00/1860

uT 84401

xx
00/00/1860

uT 84401

.0000
I.IATER USE(S) : STOCKIJATERIIIG
USA Forest Service

.00

.00

.00

.001053 .0110
I.IATER USE(S): STOCKLIATERIITG

USA Forest Servfce

tu-zt Ttzs R[ t



UTAH DIVTSIO}I OF IIATER RIGHTS

LATER RIGHT POIIIT OF DMRSIOII PLoT CREATED Hollf AUG 31, 1992,
PLOT SH0tfS tOcATI0tl oF 2 PotllT$ 0F DtvERsIo]l

PLOT OF ALL OUARTER(S) III SECTIOH A2 TO}'}ISHIP lZS RA}IGE 6E

PLoT SCALE lS APPROXIIIATELY I lllcH = 1000 FEET

IIORTH
**!r***********t*******lr****************************************t************************ ** ** ** **
*0i *t**
****
**
**** **
**
**
** *t ** **_ *

-*-*
rt **
** **
**
** ****
** **
** **
**
**
*l*-r*
*
** **
**
f***************************************************************************************

2:28 Pll

SL SASE A}ID I.IENIDIA}I



UTAH DIVTSIOI{ OF I.'ATER RTGHTS

}II.'PLAT POTIIT OF DTVERSIOII LOCATIOII PROGRAH

t;;;; UAPTSUPR
}'IPEEUGTE
}IPRRRI.IPDEHAR RIGHT

OUA}ITITY
CIS A}ID/OR AC-FT

SCTJRCE DESCRIPTIO}I
DIAI.IETER DEPTH

or L,ELL lllto
YEAR LOG IIORTH

DIVERSIOil DESCRIPTIOII
cltR sEc THH RllG B&tl

PotlrT 0F
EAST

0 91 1047 .0000 .00 Trihttary to French Creek
I.,ATER USE(S) I STOCKIJATERI}IG
USA Forest Service 324 25th Street

1 91 1048 .0000 ,00 Trihltary to French creek
LTATER USE(S) : ST0CKI,IATERIIIG
USA Forest Service 324 25th Street

PRIORITY
Ogden

PRIORITY
0gden

x
DATE:00/00/1860

uT 84401

x
DATE:00/00/1860

uT 84401

sec$s aQ= W



UTAH DIVISIOII OF TJATER RIGHTS

iIATER RIGHT POIIIT OF DMRSIOT{ PLOT GREiTED llotl, AUG 51, 1992, 2:28 Pl,t

PLOT SHOIdS LOCATIOI{ OF 1 POI}ITS OF DIVERSIOII

PLOT OF ALL OUARTER(S) I}I SECTIO}I E5 TOTJ}ISIIIP 12S RAIIGE 6E SL BASE A}ID }IERTDTAII

PLOT SCALE TS APPROXII'{ATELY 1 I}ICH = 1OOO FEET

}IORTH
***************t***********rltt*t**********************t***!t*tt***tt***t*!t*****************
t
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UTAH DIVISIOI'I OF TIATER RIGHTS
l,lllPLAT POIIIT OF DMRSIOIII LOCATIOI'I PROGRA]'|

UAPISU'R
i'urrr qffitrr clRcE DEscttprrd or SELL trto Poti|l 0r DtvEtslfl DEsmtPrl(t| xPE€uGrE
cim rtcn cis rdr/d lc-Fr Dt ErEl DEprr tEtLoG rctlt Elsr crt sEc rlfl 116 lgl xPttRuPDclllt RlGllT cl5 

^firrlrt ^G'rl 
urxrErEf,

0 91 1051 .0000 .00 Anderson Creek xxx
PRIORITY DATE: 00/00/1860

Osden UT 844013e4 25th street
UATER USE(S) I ST0CKUATERIHG
USA Forest Service

'.1v,* l. :[ t]":, f- fi'f



UTAH DIVISIO}I OF UATER RIGHTS

IIATER RIGHT P0lt{T OF DMRSIO}I PLOT CREATED HOll, AUG 31. 1992' 2:?8 Pl{

PLOT SHOI'S LOCATIOil OF 5 POI}ITS OF DIVERSTO}'|

OF ALL OUARTER(S) IX SECTIOII 24 T$IIS}ITP I2S RATIGE 5E SL BASE AIiID I'IERIDIA}I

PL0T SCALE IS APPROXIIIATELY 1 lilCll = 1000 FEET

IIORTH
*********************************** *
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UTAII DTVISIO}I OF I''ATER RIGHTS

}IIIPLAT POI}IT OF DIVERSIO}I LOCATION PROGRAITI

---. - - - - - - - - - - - - --r------ uAPrsuPR
r)Furrer c, ItlTY sorE DEscrltrtg ot -!!!t. !!ro..--..ttlxT.ot DtvE{srd.DEsmlPrlox^ 

",l| I 3: : g g I:
CHAR RIGHT crs -Ii6,6i' rc_n orler:r'- orpin yEtr LG rcflt Erst crt sEc TUx RxG Errl xPtlt9PDclllt tlcllT cF5 lp/q 

^s-.r 
ur.trEi """'-"'.'.'-':"':."

I 91 1042 .0000 .00 East Fork
IIATER USE(S) 3 STOCKIfATERIltc

xxx
PRtoRtTY DATE: 00/00/1860

osden UT 84401

xxx
PRIORITY DATE: 00/00/1860

Ogden UT 84401
USA Forest Service

1 91 1042 .0000 .00 East Fork DairY Creek
i.IATER USE(S} ; STOCKTJATERITIG

USA Forest Service 524 25th Street

0 91 1041 .0000 .00 Arrdreg Dairy Creek

IIATER USE(S} I STOCKIJATERII,|G

USA Forest Service 324 e5th Street

Dairy Creek

524 25th street

Z 91 3915 .0110 .00 Unnanred SPring
IIATER USE(s): SToCKIIATERIIIG

A[[red, D. EuraY

3 91 1040 .0000 .00 East Fork Dairy Creek

IIATER USE(S) : ST0CKIIATERIIIG

USA Forest Service 3e4 25th Street

xx
PRIoRITY DATE: 00/00/1860

Ogden UT 84401

xx
PRI0RITY DATE: 00/00/1860

Fountain Green UT 84632

x
PRIoRITY DATE: 00/00/1860

0gden UT 84401

f.i:,c- !L\ *{ t}5 Rkf



UTAH DIVTSION OF }'ATER RIGHTS

UATER RIGHT FOIltlT 0F DIVERSIOil PL0T CREATED TUE, OCT 15, 1991, 3:19
PLOT SH0US LOCATI0N 0F 4 PoIllTS 0F DMRsIol'l

PL0T 0F ALL aUARTER(S) Ill sEcTIOt'l 26 ToIINSHIP 12S .r RAI'IGE 6E SL BASE AND I4ERIDIAH

.PLOT SCALE IS APPROXIUATELY 1 INCH = 1OOO FEET

l,l0RTH
****************************************************************************************
*t
****
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**
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**
**
**

i*
**
**
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*0*
**
**
**
**
**
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.-*x-
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*1?*
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**
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*tf
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**
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**
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**
*r*
****************************************************************************************

Pil



UTAH DIVISION OF I.'ATER RIGHTS

NI,IPLAT POl1llT 0F DIVERSIOH LOCATION PR0GRAI'|

I.IAP

CHAR

IJATER

RIGHT

OUANT I TY

cFs AND/oR AC-FT
SOURCE DESCRIPTION
D IA}.IETER DEPTH

Or I.IELL INFO
YEAR LOG HORTH

POINT OF DTVERSION DESCRIPTIO}I
EAST CHR SEC TIJH RNG B&I'I

UAPTSUPR
NPEEUGTE
}IPRRRLIPD

0. 91 1044 .0000
I.IATER USE(S} : STOCKIJATERI IIG'USA 

F6rest Service

0 91 1043 .0000
HATER UsE(S): ST0CKI'IATERING

USA Forest Service

I 91 5917 .0110
IIATER USE(S) : DOI'{EST I C

A[[red, D. Euray

e 91 3916 .0110
IIATER USE(S) : DOMESTIC

A[[red, D. EuraY

.00 Llife Creek

324 25th street

.00 t,ife Creek

524 25th street

.00 Unnamed Spring
STOCKLIATERI NG

.00 Unnamed spring
STOCKI.IATERI HG

PRI0RITY DATE: 00/00/1860
0gden UT

PRI0RITY DATE: 00/00/1860
0gden UT

PRIORITY DATE: 00/00/1860
Fountain Green UT

PRIORITY DATE; 00/00/1860
Fountain Green UT

xxx
84401

xxx
84401

xxx
84632

x xl', x

8463?

tcc DLP TIJS LAC
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*
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T

UTAH DIVISION OF LIATER RIGHTS

RIGHT POtilT OF DIVERSIOTI pLoT CREATED TUE, OCT 15, 1991, 3:?0
PLOT SHOLIS LOCATION OF 1 POTNTS OF DIVERSION

OF ALL QUARTER(S) tH SECTI0H 27 T0ttllSHIP 12S RANGE 6E sL BASE At'lD I|'IERIDIAH

PLOT SCALE Is APPROXII4ATELY I IHCH = 1000 FEET

Pl,l

}IORTH
r**************************************************************
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*
*
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*
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UTAH DIVISIOII OF L'ATER RIGHTS

NI.IPLAT POIiIT OF DIVERSION LOCATIOI.I PROGRAI.I

UAPTSUP
UAIER Ot,/{xTrTy SdTRCE DESCRIPTTOI or ttELL lllto Poltll OF DIVERSIOX DESCRtPrlol ]l P E E U C T E

cFs -liolm Ac-fr DtfltETER DEpTil YEAN Ltm ilfim EAst cl{R sEc ttlll rilc 8&l I P R R R tl t DcllAR ltcHl cFs AID/m AC-tr 9ll[ElEl( uEl,rn fEAn rsl| nt't|n

0 91 1046 ,0150 .00 Horn Spring r(xx
PRIORITY DATE: 00/00/1860

0gden UT 84401
IIATER USE(S) : STOCKLIATERING

USA Forest Service 324 25th Street

--i,:;:- i)-l T lffi R+6



UTAH DIVISIOH OF }IATER RIGHTS

LJATER RIGHT P0IHT OF DMRSION PLOT CREATED TUE,OCT 15, 1991, 3:29
PLOT SHOI.'S LOCATIOII OF O POI]'ITS OF DIVERSIOH

Pl.l

PLOT OF TIE OUARTER(S) IN SECTTON 28 TOI'NSHIP IZS

PLOT SCALE IS APPR0XI]4ATELY 1 lllCH =

NORTH

RAt'lGE 6E

5OO FEET

SL BASE AND I,IERIDIATI

****************************************************************************************** **
** ** ** **
*,*

f* ** **** **
* ** ** ** *f ** *
:_*

*
*

-** ** ** ** ** ** ** ***
* *
f ** ** ** **. ** ** ** **
****************************************************************************************



UTAH DIVISTOII OF I.IATER RIGHTS
UATER RIGHT POIllT 0F DMRSIOH PLOT CREATED ll0ll, AUc 31, 1992, 2227 PA

PLOT SHOJS LOCATIO}I OF 8 POITITS OF DTVERSIOII

PLOT OF ALL OUARTER(S) I}I SECTTO}I 29 TOII}ISHIP I2S RA}IGE 6E SL BASE AND I,IERIDIAH

PL0T SCALE IS APPROXII,IATELY I I}ICH = 1000 FEET

}IORTH
rt
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UTAH DTVISIOII OF I.'ATER RIGHT$

}II.'PLAT POTIIT OF DIVERSION LOCATIOII PROGRAI'I

'-""--"-'-- uAprsuPn
xtu rER al,^Iltty l(rncE DEscttprtd or UEL! rxFo portt oi DllrERstox DEscrlPlld IpEEuGrE
cnfi iieii cfs AxD/c rc-fr orrrr:r DEPTil YEt Ld xfflll E3t cxl sEc It RIG 3trl tPttluPD

o 91 3919 .0ooo .00 xllt cr.Gk r x x

14rEt UsE(Sr: sr6ru tEttIG Ptlant D tE! 0f.l0/l'l18!/J

icili:ron, 
-r.iqlcr L. uI

0 91 r9{9 .moo .00 lltt cmck x x x

rnrg US€(S): Slgg61qTEttxc mlfilrY DITE: OOlOOllEll)
urPltcls4l, Llolrl L.

0 91 3950 .ooo0 .00 Goooqbcrty Crcet I x x

tAIEt usE(s): ' Ptt*lTl DAIE: 0[/0lJll8,o
i.ili:-. -r.i-.r L. ur

O 91 3950 .OOOO 'OO Gooseb.rry crtrk x r x

II TER UsE(s): mtfilTY DAIE: OOIOOII86/J

iitirson,'t iomt L. ur

I 91 1113 .(,ooo .00 lltl, cn€et x x x

n tER USE(5)! sTOCKt lEntXc PIIoRITY D IE: m/00/1860

US tor6t Srrvlce 324-6th Strrct OSden uT 84401

1 91 1112 .0000 .00 litt Cr..t x x X

U TER usE(s): PllfilIY D TE: @l0i).l186o' uii-ioregi iervfce 324'25th strect osden ur 84401

xxx2 91 $1 'o@ 'n' Goorcbtrry cr..k pRtcrry DArE: ootoorr,-TAIER USE(S):
iiierrm, 

'r.iarct L. uT

3 9l f951 .m00 .00 Gooseb.rry Crrck I X X

-, 
uITER US€(S): ' Pnl(xtIY DAIE: 00/00/t850

I iiii""*. -rio.lcl L. ur

-

tlll- ,:)(-l TH'r PUg



UTAH DIVISION OF T'ATER RIGHTS

ITATER RTGHT P0lllT 0F DMRSt0ll PL0T CREATED ltOll, AUG 11, 1992, 2;29 Pl'l

PLoT SHotlS LoCATIo}| 0F 5 PoItlTS 0F DlVERStoll

PLOT OF ALL OUARTER(S) I}I SECTIOII 32 TOTJ}ISHIP 12S RATIGE 6E SL BASE A}ID HERIDTAH

PLOT SCALE tS APPR0XII'IATELY I IIICH = 1000 FEET

IIORTH
***************************************tl***********************************t************
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t
*



UTAH DIVISIOTI OF TTATER RTGHTS

TII.'PLAT POI}IT OF DIVERSIOII LOCATTOII PROGRAI.I

o
TIAP

CHAR

}JATER

RIGHT

OUAIITITY
AHD/fficFs

SCT'RCE DESCRIPTIOII
AC. FT DIAI{ETER DEPTH

Or TIELL IIIFO POI}IT OF

YEAR LOG IIORTH EAST

DIVERSIOII DESCRI PT IO}T

cllR sEc THlt RltG B&tl

UAPTSUPR
NPEEUGTE
}IPRRRI.IPD

91 5e60 .0220
T.IATER USE(S} I
Peterson, Lionel L.

91 3961 .0220
I.IATER USE(S} I
Peterson, Lionet L.

9t 396e .02e0
I.IATER USE(S}:
Peterson, Lionet L.

91 3963 .0240
TJATER USE(S):
Peterson, Lionet L.

91 3967 .0220
UATER USE(S):
Peterson, Lionel L.

91 3968 .0220
LIATER USE(S):
Peterson, Lionel L.

.00 Spring

.00 Spring

.00 Spring

.00 Spring

.00 Spring

.00 Sprins

PRI0RI TY DATE: 00/00/1860
UT

PRI0RITY DATE: 00/00/1860
UT

PRIORITY DATE: 00/00/1860
UT

PRIORITY DATE: 00/00/1860
UT

PRIoRITY DATE: 00/00/1860
UT

PRIORITY DATE: 00/00/1860
UT

xx

xxx

xx

3,i- ?fr -rlffi Rtrtr



{

UTAH DIVISIOI.I OF I.'ATER RIGHTS

ilATER RIGHT P0IilT 0F DMRStolt PL0T CREATED TUE,oCT 15, 1991. 3:28
PLOT SHOI.IS LOCATION OF 5 POIiITS OF DIVERSIOH

pLoT oF ALL OUARTER(S) Itt SECTIoH 33 T0LfilSHIP 12S RAIIGE 6E SL BASE AHD l-lERlDIAtl

PLOT SCALE TS APPROXIIiIATELY 1 TNCH = 1OOO FEET

IIORTH
****************************************r***********************************************

!t*
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*0*
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**
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**
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**
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**
****t*****************ir**************t****************************t*********************

PH



UTAH DIVISIOH OF I,IATER RIGHTS
iI$IPLAT P0Il'lT 0F DMRSI0N L0CATIOH PROcRAl'l

;J-;,; UAPTSUPR
NPEEUGTE
}IPRRRIJPDCHAR RIGHT

OUAITITITY

CFS AND/OR AC.FT
SOURCE DESCRIPTION or I.IELL
DIAMETER DEPTH YEAR

Il'lFO P0Il'lT 0F
LOG NORTH EAST

D IVERSIOH DESCRIPT IO}I
clrR sEc Tt,il RllG B&['l

0 91 1114

I 91 1114

2 91 1049

2 91 1050

.0000
I,ATER USE(S) : STOCKWATERI NG

USA Forest Service

.0000
WATER USE(S}: STOCKI.IATERING

USA Forest Service

.0000
WATER USE(S) : STOCKI'IATERIiIG
USA Forest Service

.0000

.00 Tributary to l,li[[ Creek

324 25th Street

.00 Tributary to lli t t Creek

324 25th Street

.00 French Creek

324 25th Street

.00 French Creek

3e4 25th Street

.00 UnnAmed Spring

324 ?5th Street

xxx
PRIORITY DATE: 00/00/1860

osden UT 84401

xx
PRIORITY DATEI OO/OO/1860

Ogden UT 84401

xx
PRIORITY DATE: 00/00/1860

0gden UT 84401

xx
PRI0RITY DATE: 00/00/1860

Ogden UT 84401

xx
PRIORITY DATEr 00/00/1860

Osden UT 84401

ttATER USE(S) : STOCKIIATERII'lG
USA Forest Service

5 91 4348 .0150
L,ATER USE(S} : STOCKIIATERING
USA Forest Service

i1L bz TIJI, tiOr:



fl

o
UTAH DIVISION OF }IATER RIGHTS

LTATER RIGHT P0INT OF DMRSIOH PLOT CREATED TUE,OCT 15' 1991, 3:22 Pl,l

PLOT SHOI'IS LOCATIOII OF 4 POIHTS OF DIVERSIOII

PLOT OF ALL OUARTER(S} IH SECTION 34 TOT.IIISHIP lES RANGE 6E SL BASE AHD MERIDIAH

PLOT SCALE Is APPROXII,IATELY I IIICH = 1000 FEET

I.IORTH
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*



UTAH DIVTSIOII OF WATER RIGHTS

llttPLAT P0ltlT OF DMRSI0I'| LOCATIOII PROGRAI'|

,,t;;,;
UAPTSUPR
NPEEUGTE

AUANT I TY SOI-JRCE DESCRIPTIO}I OT I.IELL INFO POINT OF DIVERSIO}I DESCRIPTION

CHAR RIGHT CFS AIID/M AC.FT DIAIIETER DEPTII YEM L(xi IONTH EAST CXT SEC It'tI T}IG BTII II P R R R T' 
' 

OcllAR RIGHT Cts Alru/ql A!'rl

0 91 1045 .0150 .00 Antter SPrins
L,ATER USE(S) : STOCKLIATERI}IG

USA Forest Service 324 25th StreEt

0 91 1047 .0000 .00 Tributary to French Creek

ttATER USE(S) I STOCKIIATERING

USA Forest Service 324 e5th Street

gl 1048 .0000 .00 Tributary to trench creek
IIATER USE(S) : STOCKI'JATERING

USA Forest Service 324 25th Street

91 43??, .0000 -10 t'loods Canvon Pond

IIATER USE(S) : STOCKIJATERING

. USA Forest Service 324 25th Street

xxx
PRIORITY DATE: 00/00/1860

ogden UT 84401

xxx
PRIORITY DATE: 00/00/1860

osden UT 84401

PRI0RtTY DATE: 00/00/1860
ogden UT 84401

xx
PRI0RITY DATE; 00/00/1860

ogden UT 84401



("

UTAH DIVISION OF IIATER RIGHTS

TJATER RTGHT POIttT 0F DIVERSION PLOT CREATED TUE, OCT 15, 1991, 5:25
PL0T SH0tlS L0CATION 0F 4 P0IllTS 0F DMRSI0I'|

PLOT OF ALL AUARTER(S) I}I SECTION 35 TOI.'}'ISHIP lZS RATIGE 6E SL BASE AND I.TERIDIAII

PLOT SCALE IS APPROXII,IATELY 1 Il.lCH = 1000 FEET

}IORTH
****************************************************************************************

Pl,l
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****************************************************************************************



UTAH DIVISIOH OF LIATER RIGHTS
TILJPLAT POIHT OF DIVERSIO}I LOCATIOII PROGRAM

I
I'IAP T.'ATER

UAPTSUPR
HPEEUGTE
iIPRRRI.'PDCHAR RIGHT

AUANTITY
cFs AilD/oR AC-FT

SOI,IRCE DESCRIPT ION

DIAMETER DEPTH

Or I.IELL I}IFO POIHT OF

YEAR LOG }IORTH EAST

D IVERSIOil DESCRtPTIOt'l
CllR SEG TllN RllG B&l'l

0 91 3638

I 91 3651

? 91 1038

3 91 3918

.01 10
ttATER USE(S) : STOCKLTATERING

Atlred, D, Euray

.0000

,00 Unnamed Spring

.00 tloods Canyon Creek

l.loods Canyon Creek

324-25th

Unnamed Spring

.00

.p0

IIATER USE(S) r STOCKTJATERING

Atlred, D. Euray

.0000

xx
PRI0RITY DATE: 00/00/1860

Fountain Green UT 8463U

xx
PRIORITY DATE: 00/00/,|860

Fountain Green UT 84632

xx
PRIoRITY DATE: 00/00/1860

0gden UT 84401

xx
PRIORITY DATEr 00/00/1860

Fountain Green UT 84632

I.JATER USE(S} : STOCKT'IATERIHG

USA Forest Service

.dr ro

Street

I.,ATER USE(S) : STOCKTJATERING

A[[red, D. Euray
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UTAII DIVTSIO}I OF TIATER RTGHTS

i{ATER RIGHT POI}IT 0F DMRSIO}f PL0T CREATED l,O}1, AUG 31, 1992, ?:?5 Pl{
PLOT SHOIIS LOCATIOII OF U FOI}ITS OF DIVERSIO}I

PLOT OF ALL AUARTEN(S} I}I SECTIO}I 56 TOTI}ISHIP I2S RA}IGE 6E SL BASE A}ID I'IERIDIA}I

PL0T SCALE IS APPR0XII,IATELY I IIICH = 1000 FEET

ltoRTtl
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!t
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*



!

UTAH DIVISIO}I OF TJATER RIGHTS

HIIPLAT POIltT 0F DMRSIOII L0CATIOI'I PROGRAI'|

.00 Ururemed SpringI 91 5919 .0110
I.IATER USE(S) I STOCKIJATERIIIG

Atlred, D. EuraY

PRIORITY DATE: 00/00/1860
Fountain Green UT 8463e

xxx
PRI0RITY DATE : 00/00/1860

Fountain Green UT 8463e



UTAH DIVISIOTI OF TIATER RIGHTS
T|ATER RIGHT PoIHT OF DMRSTOH PLOT CREATED Hoil, AUc 31, 1992,

PLOT SHOITS LOCATTO}I OF 16 POIIITS OF DTVERSIOII

PLOT OF ALL OUARTER(S} IH SECTIOH 6 TCIJ}ISHIP 13S RA}IGE 7E

PLOT SCALE IS APPROXII,IATELY 1 IllCtl = 1000 FEET

ltoRTll

2126 Pl,l

SL BASE AIID HERIDIAII

rt
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rf
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rt
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*
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******* ****************************************************************i********ffi******



UTAH DIVISIO}.I OF TJATER RIGHTS

IIIIPLAT POI}IT OF DIVERSIO}I LOCATIOI.I PROGRAI{

,J-;,; UAPTSUPR
TIPEEUGTE
}IPRRR['PDCHAR RTGHT cFs

SOURCE DESCRIPTIO}I

AC.FT DIAI,IETER DEPTH

or ttELL IIIFO P0tllT 0F
YEAR LOG }IORTH EAST

DIVERSIOTI DESCRIPTTOII
cllR sEc Tllll RllG B&tl

AUANTITY
A}ID/OR

0 9t 3010 .e130 .00 llinter Ouarters Creek
SIATER USE(S}: IRRIGATIO}I
Jensen, Fred and Shelia

lr '780 u 60 E4 6 13S 7E SL
PRIoRITY DATE : 00/00/1874

UT

xx

780H 60E4 6 13S 7E SL X X

PRIORITY DATEr 00/00/1874 ,

$cofield UT

700 H 1400 E4 6 15S 7E SL X X

PRIoRITY DATE: 00/00/1874
Scofietd UT

700 lr 1400 E4 6 13s 7E sL X X

PRI0RITY DATE: OOlOOllSZ/+

. 
Price uT 84501

xxx
PRI0RITY DATE: 00/00/1860

San Francisco CA 94106

xxx
PRIORITY DATE: 00/00/1860

Price UT 94106

xxx
PRIORITY DATE: 00/00/1860

San Frsncisco CA 94106

xxx
PRIoRITY DATE: 00/00/1860

Price UT 94106

2100 E 2500 lilJ 6 13s 7E SL X X

PRIffi ITY DATE z O6l?911981
Denver UT 80e03

1000 ltt,t 6 15s 7E sL x x
PR I0RI TY DATE : O6l?91 1981

Denver UT 80203

2100 E

470 E 1280 r,'4 6 13S 7E SL X X

PRI0RITY DATE: 00/00/1860
Scofietd UT

470 E 1e80 lr4 6 15S 7E SL X X

PRI(nITY DATE: 00/00/1860
Price UT 84501

xxx
PRIoRITY DATE: 00/00/1S60

San Francisco CA 94106

xxx

0 91 3009

| 91 3007

1 91 485

? 91 462

?. 91 4?3

3 91 46?

3 91 423

U
4 E1954

5 E1934

6 91 ?144

'6 91 e145

791464

7 91 425

8 91 455

I 91 481

.0680 .00 llinter Ouarters Creek ll
TIATER USE(S}: IRRIGfiTIO}I
Simonsen, Etrie H. & Bertha

.6300 .00 tlinter ouarters Creek il
TJATER USE(S} I TRRTGATIOil

Simonsen, El,rie ll. & Bertha

.4450 .00 llinter 0uarters Creek ll
IIATER USE(S} : IRRIGATIOII STOCKIJATERIIIG

Radakovich, Robert 340 llorth 6th East

.0000
LIATER USE(S}:
Eureka Energy comPany

.0000
I.JATER USE(S}:
l-larakis, Hick

.0000
I{ATER USE(S}:
Eureka Energy CotPanY

.0000
I.'ATER USE(S}:
l,larakis, l'lick

,0000
LIATER USE(S): OTHER

UCO, lncorporated

.0000
LIATER USE(S}: OTHER

UCO, Incorporated

.0?u 0
UATER USE(S}: DO.IESTIC

Sfmonsen, Etrie & Bertha

.00 tlinter Ouarters Creek

215 l{arket Street

.00 tlinter Quarters Creek

165 E. 100 S.

.00 tJinter ouarters Creek

215 l{arket Street

.00 tJinter Quarters Creek

165 E. 100 S.

20.00 Underground tJater lletl

1580 Lincotn

20.00 Underground llater tlett

1580 Lincotn

.00 Simonsen Spring

s

Suite 530

s

Suite 530

tl

.0220 .00 Simonsen SPring
I,ATER USE(S) : DCI.IESTIC
Radakovich, Robert 540 tlorth 6th East

.0ae0 .00 Unnamed SPring
T.'ATER USE(S):
Eureka Energy cotrpany 215 llarket Street

.02e0 .00 Unnanred SPring
T.IATER USE(S):
ilarskis, llick 165 E' 100 s.

.0110 .00 Unnanred SPring
I.,ATER USE(S}: STOCKTIATERIIIG

Radakovich, Robert 340 ]lorth 6th East

.0110 .00 Unnamd SPring
TIATER USE(S}: STOCKIJATERI}IG
Radakovich, Robert 340 llorth 6th East

PRIONITY DATE:
Price

PRIONITY DATE:
Price

PRIORITY DATE:
Price

00/00/1860
UT

x
00/00/1860

ur 84501

x
00/00/1860

uT 84501

t, . I \12\"-, 'J aF
\ l(J./ r-'\ lll



UTAII DIVISIO}I OF TTATER RIGHTS
UATER RIGHT PoIltT 0F DMRSIOIf PLOT CREATED ilOll, AUG 31, 1992,

PLOT SHorfS L0CATI0}| 0F

PLOT OF ALL OUARTER(S} I}I SECTIO}I 7

6 POI}ITS OF DIVERSIOTI

.2227 PA

SL BASE AHD IIERIDTA}ITCIJ]|SHtP 15S

1

PLOT SCALE IS APPROXIHATELY 1 IIICH = 1000

IIORTH

RAIIGE 7E

FEET
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UTAH DTVISIOIiI OF TJATER RTGHTS

}IT'PLAT POII.IT OF DIVERSIOTI LOCATIOII PROGRAI'I

_^__------.----

- 

urDlst Pl
O7*ttt qrytry SdnCE DEsCRtPTtfl or IIELL tttO P0tl|l Ot DrVERslfl DEsCltPrl0|| XPEEUGI€
iilir iiiii c:s rrolq lc-FT oirteirr DEp t yEAt 16 rfi t ElsT ott sEc ll trc Bsl 1l P R I I u P D

"'---":'--"""
O 91 ?69 '0110 .00 Unndrd SPrlng I x x

UrTER t SE(S'! stcxn ftttIG PtlottTY D tE: m.lo,'ll&50

SiFscn, tl.!. I 03tt! PrlG' uT 84501

o 91 4S2 .otm .(F Itmlr.d strc{ x x x

U TER USE(S): SI(rTY TEIIIG lotllY D TE! OOlm.ll8[,J

tad*ovioh, Rob.rt :l4O Xorth 5th Eltt Pricr uI 84501

O 91 48a .o(xF .00 utl|:d str.u I x x

tl IEt lrsE(S): STOG1Ta TERIIG mtmrlY DATE3 OOlOOll86ll

tldskovldr, tohart :t{0 lorth 6th Etst Prlce ul 84501

1 91 1E .Oll0 .00 ItniEd SPrlns x x x
g TER usE(E)! 

-* -- -.-_ -- PRtfitrY D TE: oolootl|i,o
llarltl!, ,tohn 166 Etrt 1't sqfth Prlcs uI 84501

I 91 635 .0110 .OO umaEd sFl]|r x x x

inrEt usE(sr3 ml'nrlY 0 rE: 0J,100'1186r)

il.rsklr, xick 166 Gltt tst South Prlcr ur 86501

2 91 1118 ..tX!00 .00 Grccn c€nltn strcar r x x

tntEn USE(S)! sT(XrslEtIIG PttfllIY D IE: OOIOOII8.,O

. Ilcohldcr, r- e r"oi 1026 Erst lEt South s!]t Lckc Cltv ur 8410t
' iiiiii",ll.v itithis I sersle ut

*,-trr:- --? T/15 Plr
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UTAH DIVISIO}I OF TIATER RIGHTS
ttATER RIGHT POIlfT 0F DlVERstOll PL0T EREATED lloH, AUG 31. 1992, ?t22 Pl4

PLoT SHoUS LoCATtolt 0F 4 POIHTS OF DTVERSIO}I

PLOT OF ALL OI'ARTER(S} III SECTIOIT 18 TOTJ}ISHTP 13S RAIIGE 7E SL BASE AHD IIERIDIAII

PLOT SCALE lS APPROXIIIATELY I lllCH = 1000 FEET

}IORTH
*
*
*
*
*
*
*
*
*
*
*
*
*
t
f
*
f
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*



UI H Dtvtstox 0t g TER ttclTs
xgpt At pomt of DtvERst(x tociAttol ptatcn^r|

-^-----------
I UAPISUPI*lF*taa qJ rlrrY glncE DEscttPTr or IGLL ttFo potu ot DtvEtstox DEscrtprtox xpEEucr€cll^l Rlcllt cFs lxD/c lG-tT DtllclEr DEPII tEt LG tnr{ Esl cxt sEc rux tlc sn rpnnrgpD

-- - -- - - - - -'- "':"0 91 1148 .0000 .00 Green Canyon Stream
LJATER USE(S) : $TOGKTJATERIIIG
Hicotaides. Tom & Leon
Daraban, l{ary Stathis & Bessie

| 91 474 ,0110 .00 Unnamed
UATER USE(S):
l,larakis, John

I 91 434 .0110 .00 Umanred
I'ATER USE(S}:
l.larakis, llick

2 E1560 ,0000 118.00
IIATER UsE(S) I llllllllG
Co8stal, States Energy Copany

1026 East lst South

$pring

,165 East lst South

Spring

165 Esst lst South

500 - 1000 ]t 460 rJ

]line Greenuay Plaza

PRIORITY DATE : 00/00/1860
Salt Lake City UT

UT

PRTORITY DATE:
Price

PRIORITY DATE:
Price

1725 sH 17 15S
PRIORITY DATE:

Houston

00/00/1902
UT

00/00/1902
UT

7E SL
07t19t1979

TX

xxx
84101

xxx
84501

xxx
84501

xx
77046

i? /d).",1 /,S T/f.j]'



UTAH DIVISIO}I OF IIATER RIGHTS

tfATER RIGHT POIHT 0F DMRSIO0I PL0T CREATED HQtl, AUG 31, 199?, 2229
PLOT SHOLIS LOCATIOII OF ?5 POI}ITS OF DIVERSTOII

PLOT OF ALL OUARTER(S) III SECTIO]I 19 TOJ}ISHIP I2S RA}IGE 7T SL BASE AIID I'IERIDTAII

PLOT SCALE tS APPROXII,IATELY 1 IilCH = 1000 FEET

},IORTH
********f******r*******i***************************f*******************it****************
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UTAII DIVISIO}I OF TIATER RIGHTS

}IIIPLAT POI}IT OT DIVERSIO}I LffiATIO}T PROGRAI{

UAPTSUPR
IIPEEUGTE-t^;,; SCTRCE DESCRIPTIOI{ or IIELL ItlFO POlltT 0F DMRSIOII DESCRIPTIo}IAUAilTITY

CHAR RIGHT cfs -iiofc rc-Fr DttrtEIEr DEPlll YEn Lc IfirI Er$ clR sEc Tllx tlc sgl ll P t t I tl P Dclltt ttclll cfs ltiurlL ^[;.l 
errErEr

0 91 3969 .0ee0 .00 Urnamed Spring xxx
},ATER USE(S) I DIT{ESTTC STOCKI.,ATERI}IG

Fassel in, CsroI irre

0 91 5970 '0220 .00 Unnarned SPring
IJATER USE(S) I DSIESTIC STOCKT.IATERIIIG

FasseIin, Carotine

1 91 3875 .0000 .00 stream
IJATER USE(S) : ST0CKI'IATERIIIG

Frandsen, G. Pete

I 91 3577 .0110 '00 Unnamed

IIATER USE(S}:
Frardsen, Pete

PRI0RITY DATE: 00/00/1860
UT

PRI0RITY DATE: 00/00/1860
UT

xx

xx
00/00/1860

uT 84074

xx
00/00/1860

uT 84074

xx
00/00/1860

uT uo74

xx
00/oo/1860

uT 84074

xx
00/00/1850

uT 84074

xx
00/00/1860

uT 84501

xx
00/00/1860

uT 84074

xx
00/00/1860

uT 84074

xx
00/00/1860

ur 84074

7E SL X X

08/14/1980
ur 84117

xx
00/00/1860

uT 84074

xx
00/0CI/1860

uT 84601

7E SL X X

08/14/1980
uT 84117

7E St X X

0rfi]t1e7e
uT 84117

| 91 3637 .0000
T.'ATER USE(S):
Frandsen, Pete

.00 Dairy Creek

?, 91 357? .0110 .00 Unnaned Spring
I.'ATER USE(S} Z

Frandsen, Pete RFD Box 213

2 91 3571 .0110 .00 Unnanred Spring
T.'ATER USE(S):
Frandsen, Pete RFD Box 213

5 91 5044 .0110 .00 Unnamed Spring

I UATER usE(s): _
f Frandsen, pete (c/o Duane Frsrdsen) 321 ttorth 7th East

-4 91 5S75 .0000 -00 Stream
IIATER UsE(S) : STOCKUATERIIIG

FrandsenrG.PeteZ4t'lestlstSouth
.00 Unnanred Spring

RFD 213

.00 Unnanred Spring

' RFD Box 213

4 91 5576 .0110
I.IATER USE(S):
Frandsen, Pete

5 er 3575 .0110
TJATER USE(S}:
Frandsen, Pete

24 tJest lstSruth

Spring

RFD Box 213

PRIORITY DATE:
Tooele

PRIORITY DATE:
Tooete

PRIORITY DATE:
Tooete

PRTORTTY DATE:
TooeIe

PRIORITY DATE:
Tooele

PRIORITY DATE:
Price

PRIORITY DATE:
Tooele

PRIORITY DATE:
Tooete

PRIORITY DATE:

Tooete

1040 H4 19 12S
PRIORITY DATE:

Hot Iaday

PRIORITY DATE:
Tooele

PRIORITY DATE:
Price

1190 r,'4 19 l2S
PRIORITY DATE:

Hot Iaday

900 E4 19 las
PRIORITY DATE:

Hot tadaY

6 91 4??g .0000 25.60 Three SPrings s

I.IATER USE(S)I DSIESTTG

Scofietd l4ountain llom Recreation Assoc. 44?0 Briaruood Circte

7 91 5570 .0110 .00 Unnamed SPring
I'IATER USE(S):
Frandsen, Pete RFD BOX ?13

I 91 3043 ,0110 -00 Unnamed SPring
I'ATER USE(S):
Frardsen, Pete (c/o Duane Frandsen) 521 l'lorth 7th East

9 9t 4e2q .0000 25.60 Three Springs s

TJATER UsE(s) : DO{ESTIC
Scof iel,d trlountain Home Recreation Assoc. 4420 Briarwood Circle

A E1485 .0000 1 '00 6 100 - 500 s

I''ATER USE(S): D0I'IESTIC

Scof iel,d iountain Horne Recreation Assoc. 4420 Briarnood Circte

630 E

755 E

990 r,,

i-,: lc? -T lJr", 'i?"J6



UTAH DIVISIO}I OF TJATER RIGHTS
HIIPLAT POI}IT OF DIVERSTOI.I LOCATIOH PROGRAI,I

t-;,; UAPTSUPR
}IPEEUGTE
}IPRRR[IPDCHAR RIGHT

OUA}ITITY SCTJRCE DESCRIPTIO}I
CFS AHD/OR AC. FT DIAI,IETER DEPTH

or tELL Il,lF0 P0lllT 0F DMRSI0II DESCRIPTIOII
YEAR LOG }IORTH EAST CHR SEC TII}I Rl{G B&I.I

a 91 t8 .0000 Zt.60 thrlc sprlll. 3 1080 E 981, llt t9 12s 7E sL x x
u rER USE(S): utlEstlc PRlfitTY D TE: @111119g|
Scotlstd Ior,|trln IaE llcrlrtlon A!!oc. 4420 Brllrrcod clrcl. 8ot hd.y Uf 84t17

c 91 ts',3 .08d, .00 thD.lrd sprlnr I 1500 I 1520 8E It l2s 7I sL x x
UATER ttsE(st! ltttc rtfl PllotllY DAIE: dJ'l00l'860
Frlndlen, c. P.tc P.o. Box 717 tooete ur 84076

D 91 3042 .0110 .OO lrn|f,cd Sprl|rg! I 14{5 E 990 s4 It lzs ?t sL x x
lnTEt lrsE(sr: DdIESTIC PtlClTY D TEs @10ll'11860
scofleld rhrttrln ltq|E RecrGltldr t|3ocl 4{20 Brl!rcod Clrct. [ol' l'8dEy uI 84117

E 91 y;42 .0t10 ,(F ltmrFd sprlnet I ll05 E 90 s( 19 12s 7t SL X X
|nTEt USE(st: DOfESTIC PRlfflTY DATE: 00/00/1660
scotistd lqf|taln tqr Rccrtrtldr trsocl {{ilo Srlmod clr€l.. llot tad.y t,I 84117

f 91 3t142 .0110 .00 t ml||td sprlngs x 865 E 425 s4 19 t?s ?I sl x x
g rEn USE(S)i ttoC$lc PRlfilTY DAIE: OOIOOI186/J

scotletd lourtaln Hm trcrcrtlon lssocl 4420 8rl&ood clrcle [olt.dsy UT 84117

t 91 2 .0000 12020,d1 Gootrbrrry Creek ll 861! E 4lt0 34 19 12S ?E sL x
g IEt USE(S): IRRIG IIfl DOIESIIC slocKl IEllXG nXtClP L P(lfiR oTllER pllfillY DITE: o, !0llgO6
Pricc llt/er U.tcr lrr8cra Assoclatlqr Prlcc UT 84501

? El?t .0000 6.00 spflns x 850 E 430 s4 19 12S 7t SL X X

U IER USE(S): DdlESttC PtlotllY DAIE: Olll6l9m
scoflGtd lomtrin llqt t.cr..tlon tssocl {420 Erlarflood clrcl3 flot hday UT

.0r 10 .00 Unnamed Spring
IJATER USE(S) : STOCKIIATERIIIG
Attred, D. Euray

.01 10
TIATER USE(S):
Frandsen, G. Pete

.00 Unnamed Spring

P.0, Box 717

c 9t 3632

o
H 91 5574

xx
PRI0RITY DATE: 00/00/1902

Fountain Green UT 84632

xx
PRI0RITY DATE: 00/00/1860

Tooete UT 84074

Ir:: t'? l:fr:= Y-18



UTAH DIVISIOII OF TIATER RIGHTS
TJATER RIGHT POIHT OF DMR$lOll PLOT CREATED l,l$l, AUG 31, 199?, 2125 PH

PLOT SHOIJS LOCATIO}I OF 3 POI}ITS OF DIVERSION

PLOT OF ALL OUARTEN(S) I}I SECTIO}I 50 TOI.IIISHTP 12S RAT'I6E 7T SL BASE ATID I'IERIDIA}I

PLOT SCALE tS APPR0XII{ATELY I lllcH = 1000 FEET

TIORTH
*******!r******************rf ********!r***t**t***************rt*****rl******

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
t
*
*
*
*
!t

*
*
*
*
*
*
*
*
*
*
*
*
*
*



UTAH DIVTSTO}I OF }TATER RTGHTS

HI.'PLAT POIIIT OF DIVERSIO}I LOCATIO}I PROGRAI'I

;^t^;,; OUATITITY SCIJRCE DESCRIPTIOII or IJELL lllF0 POIllT 0F DIVERSIOH DESCRIPTIOII
UAPTSUPR
}IPEEUGTE

CHAR RIGHT CFS AXD/C AC.FT DTTGTET DEPIH YEIR LG M EAST CTT SEC Tt'T TIG 8t,I XPRTTtIPD

0 91 3163 .0110 .00 Unnanred Sprlng
IIATER USE(S):' Frardsen, Pete FRD Box 213

1 91 5641 .0000 .00 Unnamed stream
I.IATER USE(S):
Frandsen, Pete Box 215

Z 91 3&Z ,0110 .00 Unnamed SPring
}JATER USE(S}:
Jones, Bitt B. and Utahna Pace

xxx
PRIORITY DATE : OO/OO/1860

Tooete UT 84074

PRIoRITY DATE: 00/00/1902
Tooete UT

PRIORITY DATEI OO/OO/1902
Palmyra UT

xx
&074

xxx
84660

I
f-rr- '-,b ali1 F--l E



UTAH DIVISIOil OF UATER RIGHTS

UATEn RIGHT POIHT OF 0IVERSIOH PLOT CREATED lil0ll' AUG 31, 1992, 2224
PLOT SH(trIS LOCATIOI'| 0F I POIIITS 0F DMRSIOI.|

PLOT OF ALL OUARTER(S) IH SECTIOil 51 TOI.I}ISI{IP 12S RAIIGE 7E SL BASE AiID HERIDIA}I

PIOT SCALE IS APPROXIHATELY 1 T}ICH = IOOO FEET

}IORTH
*******!t******************************************rt!rt****************f****************** **
*
*
*
t
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
rt
t
!t
*
*
*
rl
*
t
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
.*
*

* ---
r-
*-
:

********t*******************************************************************************



UTAH DIVISIOII OF T'ATER RIGHTS
}IIJPLAT POIIiIT OF DIVERSIOII LOCATION PROGRAI,I

;il;,,;
CHAR RIGHT cFs

OUAHTITY Sd'RCE DESCRIPTIO}I
Al'lD/OR AC'FT DIA|'IETER DEPTH

I}IFO POI}IT OF

IOG IIORTH EAST

D IVERS IO}I DESCR I PT I OTI

CltR SEC Tl'Jll RllG B&l'l

UAPTSUPR
IIPEEUGTE
}TPRRRTIPD

or LIELL

YEAR

0 91 3920 ,0110 .00 Unnaned Spring
I,ATER USE(S) : DOIIESTIC STOCKIIATERIIIG

Attred, D. EuraY

.0000
l.lATER UsE(S): IRRIGATIOiI
Simonsen, Elrie & Bertha Generat Detivery

Unnamed Spring

xx
PRIORTTY DATE: 00/00/1850

Fountain Green UT 8463?

xx
PRI0RITY DATE: 00/00/1902

Palrryra UT 84660

xx
PRIoRITY DATE: 00/00/1860

Fountain Green UT 84632

xx
PRI0RITY DATE: 00/00/1860

Scofield UT

xx
PRI0RITY DATEr 00/00/1860

Fountain Green - UT 8465?

540 u 1610 E4 51 les 7E SL X X

PRIoRITY DATE: 0010011874
Scofield UT

490 rf 1580 E4 31 12S 7E SL X X

PRIORITY DATEr 0910011874
Scofield UT

xx
PRIoRITY DATE: 00/00/1860

Scofield UT

1 9t 3658 .0000
IIATER USE(S) I
Jones, Bitt B. and Utshna

.00 Unnamed Stream

Pace

.00 Lloods Canyon Creek

.00 l,looney lline Spring
STOCKI.IATERI HG

2 91 5651 ,0000
IIATER UsE(S): STOCKIIATERI]lG
A[[red, D, EuraY

3 91 2495 .0000 .00 tfoods Canyon Creek
IJATER USE($}I
Sinonsen, Etrie & Bertha

4 91 3922

5 91 3405

6 91 ?494

.0110 .00 Unnamed Spring
tfATER USE(S): STOCKI,IATERItIG

Altred, D. Euray

.5000 .00 tfoods CanYon Creek
ITATER UsE(S) : IRRIGATI0II STOCKIIATERIIIG

Simonsen, El,rie & Bertha

7.11 Z?88 ,0110 .00
I I.'ATER USE(S}:

- 
simonsen, Etrie & Bertha

3r- 3\ T tr3 Rlr
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LETTERS REGARDING SCHOFIELD RESERVOIR,
DEPARTMENT OF HEALTH AND

THE PLEASANT VALLEY COMMITTEE



THE PLEASANT VALLEY COMMITTEE
"For The Protection of The Scofield W

P.O. Box 1106 - Price, Utah iliAiiTl-u'sil fi.F. r
Ocr u 6 1989

GARTH FRANDSEN
Ghairman

LEAH ANN SCHIRLE

Secretary

637-5444.
i.t"ft | c -

..D -J
i+*,frL !"

i, ot

RE: PYC MEETIIffi PRE-IIIIITER DISCUSSIOH OF ICE FI RVOI R:

THffiER 9, 1989 AT 7:OO PI.I I}I THE CARBON COUHTY COIfi'IISSION CHAI'IBERS

0ctober 25,1989

TO: PLEASANT YALLEY COI,$IITTEE (PYC I

FRff{lFleah Ann Larnb, SEUALG l{ater Qual i ty

The Pleasant-Yalley Cormittee (PYC) ritl meet on Thursday evening,
NovenbeF 9, 1989 at 7:00 pm in tJre Carbon Countf Colission Chambers.

The pvg last tset on llarch 7, 1989 to discuss lssues surrounding the
controyersay of fce fishing at Scofleld Reservoir. The conmittee determined
tjrat three iubconmittees needed to be established to encourage interagency
resolution of the main prublems affecting water quallty at Scofield. These
wor* comli ttees are: fatit I ti es , Enforcement, and Educati on. l-U beauti ful
baby daughter rnas born 23 day after the I ast PYG neeti.tlg and thi s sumrer I
faiied to coordinate the sublormittees to seriously address tftese issues
However, I am confident ttrat we can begin now and nake good Progress.

Al so sl nce the I ast PVC neeti ng, the Pri ce Ri ver tlater Improvement 
:'

District and tJre Diyislon of l{ildlffe Resources developed and conpleted a nex,

water sanpllng progrm at Scofield Reservoir to assess the gffects of
recreational [slrs] Repr"csentatfves fron these agencles trill .prelelt their
rinrtinnc et thp ttoverfiai. mpetfno- Ottrer efforts have been nade at Scofieldfindings at the lloveder neetftr9., $ther efforts
since itre last pyc reeting inctuaing a County sponsored Scofield Clean Up Day

and a County sponsored gnint application for a Clivus l*lulstrum restroom
facilitv for div users- I feel tlre PYC can build on these efforts to piicility fo-r diy users. I feei-the PYC can build on these efforts to_protect
the waGr qual iiy of Scofiel d Reservoi r. Your partici pati on i s greatly
appreciatedl I

The meeting agenda is attached. Please call me at 637-5444 if you have

any suggestions or questtons.

foo I

t

I
t ir r#t'--l

P,,*
i . .+-r_4 

t

t.'l)-'l:'l

tj' li
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llril.n Rlnpnrr

orat
S|rrar httr.I.O- fattt

tr-tln-
tien.Il|r L Llrrr

DEPART}TENT OF HEALT}I
DNrySION OF E}fVIRONMENTAL HEALT}I

lll Hsfr t.ao rft
tO lil rta$
5.r Urr C.r. r.lnrn Srrt!-g6g

Dre lEt15314ttt

Osrobcr

I'iANT|'HSiL N.F.

ocT 101989

NIUTE

i.

k:st

'0'! ,/
IJt tlit -- Ilv

lr
ftt.L* Jr
f. F..Jr*
E ,2.l.--Et
fi. I f +7,.-

cl:11 'i'?Lsh Atrt L:mb. Watcr Qoatrry Direcror t .'. i. I -l-? . I

l*d=ry Urafr Associarioa of Local Govcrnsrears , -: - .-i:l_
P.O. Drescr 1106
Pricc, Uralr 8.C5Ol ;f rrr.5r Lrt.gl rrJvl I

I
,:-'- . !-
!Dcar Leah Ann: i ''
I
I
!t. . -..ulTb prpoce of rhis tcner ir ro colicir any ssppon rvoatil-tl FrrS-8 of lcllpmFqf

owncns to coopcftrtE undcr cxisting pfogranrs to i
rr lrErluil,rrug sr rEl lPr('Frry
strram ftncing .pTF{.. Tlo"

proFcrs *ill enhance the dcvelopmcnr of rivcrine riparian the r$risulture
source of pollurion ro rhc tributies of Scofidd Reservoir.

As yot brow, rntricot cnridnann of ScoIicftl Rcservoir b e crirical problcra cff'caing
bencficial use of tbc rcscrvoir. Frccss phosphons and nitogea tording to rbc rcscrvoir bas
repcaraiiy hcn docusucd h srtdi€ by a idcty of grwetimcnral .g.""d
In rcccnt years considcrablc rcsourtcs havc lcn cxpclded in rn c(fon to idcntify and control
nuricnt pollution wirhin tbe warcrshcd of Scofictd Rcscrvoir. Periodically, complaims are
Af-ryd regarding the dcteriomrion of wacr qraliry ar Scofield ncscrvoir. Annually, rhe
focut is on icc frshing as thc only sourcc as'counrabL for poltution ro the rescrvoir. 1 is a
wcll cstablishcd fact thar nmrbsr cnrichmenr of Scoficlrt itcscrroir is a probtco and therc
cxistr scveral 3orlcet of thcsc nutricnrs. Howevcr. rr irtcnrilbrl in rhe Pir&c I Gcan t-rkc
Study ang other .investigarionr. it is cvidclr thar crnphesir shoutd be dirccrcd toward g1e
corrol of thcsc nurienrs withia thc sarcrshcd to climinatc tbcir movesrcnt to thc rescrvoir.
Nutricnrs uncheckcd in tbc rrarer:hed cnridr rhe rtscrvoir urd eusc cxccssivc ,biological 

.

productiviry, including cxrcnsive blue-green algac btocns whidr thnarcn rhe fishcry and lcad
:: p.t",ti.: *! Pl"..p .rtp9rrtd by rhc U.ah Division of Wildlife Rcsources (UDWR). ncy
lnve vcrified fish l"itt. in 1961. ryn, l9El, f987 and l9EE.

Conrrol of-n:lrienrs from thc watershcd is rtrc focus of a Ctcan LaLe Phase tr grant rcccived

tq:*.9' l9E4 rvirh supplcrncnral grans in succceding yqu:i ro conplcre rhc rirlctl projecrs.
App,roximately 3l perccnt of rhe phosphorus ltinidng nuricnt) loid comcs from rhc Mu<t
L-rce* drainage. Thc Phasc II- srrlambank stabilization orogam was dcsigncd ro rcduce
sedimcnt and nurrient loading u1tr. @ thc ripiian vcgetarrve

TYytiry. 
-The work Plan -k foctscd on placcrnent df srrcanr- riprap,' reveuncnis. urrJ

checkdams. plandng grass and wiltows, and raising the wucr tablc oi pasrurcland nerr rhe
stream by rcsroring inigadon to the area.



d'
Dcspia conuovcrry wirh sonrc prqery osncrr h drc pojeu errr, nndt ht! bcsl
acconrylirhd towanls improving thc irrcgriry of thc streanr .trl tltc wetcr qpaliry h thir
&ainage. Considcrablc effon rrd $rppon has bcln cxtanrled by indivilludr rnd privue
cornpanicr who havc I qFire to improvc thc wrrer quality lrd rccnationd tcriviricr rssociacd
sith Scofield Rcterroii. Howcver, sllirional worl could be nc=ornplishcd providcd tlrc
privare land owncrs wouftl alloe tbsc pnjectr lo movc forvanl Thcre b e hir snount of
moncy lrill availablc in thc gtstt to irnplcmcil fcncing projccs rhar would essure drc
prorcqion of srreanrbank $altilizetion d.ready accomplirtral urd provi& pfor.dion rgainst
ouricnt cnrichnrent associarcd vith tltc orrcnr agrianltural praoiccs. If wc carmot accornplish
this work this year. thesc monics will hevc to be retumed to rhc ftrlcral 8or€mrrrnr. Bccarse
of rhe dcteriorarioo of wacr rydity in Sc!field Rcscrvoir sruplcd witlr thc strong derirc of
rcsitlena in thc area to terorr rcr:rcatiolr slca in thc rcscrvoir arxl agure e high gdirt
drinf,hg w{cr souree, it b nsrt ody untinrly bur unfonrnarc fiar th€sc availablc fahal firncJs

cannor bc utiliz.rl to inplcncnr Fojcst! sttidt ddtcss tbcsc conccos.

Again dre FrpGG of this lcncr ir not only to poht our thir crirical siruarion hrt to rolicit
supprn axl coopcrarioc &om rcrideots b dr rrce ro aondnuc wort, thir fall on the poin-
tt b unfortrmac ftar coo,gearive eforrr frrxled lhlongh gnnr monbr rrd local match
conrributiou arc failing to acconrplLhcd nccdcrl reaorarioru lf rnay be Dccssery to imglcurerrt
ordinanccl if cooperative cfiors fail ro connol nonpoiat sourcc pollution eotering Scdidd
Rescwoir.

t-cr us rcafrirm our deire to fiad wryr to Erilizs cxtting fun& ro irnprove varcr quality
wfuhin Scoficld Rcscrr.oir. If rc can bc of frtnhcr assisrancr h. thir proccss plca.rc co ast
our officr. Wc also c*tcnd our ryprcciaion to you and to all agcncier ard irnlividuals sho
have conribured pocitivdy to thc cofiplcrion of ali projcras tbr thc improvcnrcnr oi watcr
quality for thir criical watcr E:iource.

Sinccrely,
t7
HlI*

Don A. Ostler, P.E., Dirccror
Burau of 'Water Pollutiun Conuol

HLI:pb

cc: Menrbers, Pleasant Valley Commince
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SCHOFIELD RESERVOIR
PHASE 1

314 CLEAN LAKES STUDY
1980-1982

UTAH DEPT. OF HEALTH



:/ntnu;,

Rl.chard L. tEnton
ProJect 0fflcer

tlvron I. Cox
Hater O,rafftY Spectalist

LaVere B. lrtsrrttt r Pfi. D.
Brigfnm Yomg LhtversltY

i

I'TAFI DEPARTTENT OF HEALTH

Jancs O. l€sut, M.D.r E'P'H'

OW$ITTN OF ET-{V$ENGHTAL FEAI-TH-- Grretf, L. All€nar CIlrectm

BTJREAU OF I{ATER PflIITION CONTRU-

Calvtn K. g.rdreeks, Director

SCtrIELD RESERVOIR

PTIASE I
3I4 CLEAN I.AKES STI..DY

1980 - 1982

1983

5vun-trlJh
{3'

Trre prepration o f the report .was made possibre thru-rgfr a Grant

(hb. ffi8254-Ol) to t;re utah mpartrnent of feiftn from t;re Lhlted States

Rrvirorunental Protection Agency.



point Source pollution Discharges in the Scofield Reservoir Drainaqe BaFin

There are five coal mines holding six I-FDES permits. in the Pleasant

valley creek subbasin. o"tattr cuicernlng fft" permits are- glvT ln
Table l-I0. 

'vi1quaffy atl of tfre permlts have identical requirements as

glven ln Table 1-Il.

Table l-10. Polnt source inventory.

Ham IfDES # Recetvlrg llatsr

Blazon CcxnFnY
hb. I Mtre

Coastal States
Skyltne I'ilne

Flrst l{estern CoaI Co-
Aletha # I t'llne

tE0, Inc . (l'ltne)
scoileld t.llne (uoadrut)

Valley CarP of tltdt
Belllna#landZl.ltrps

UT 002:t647

t r{81540

[tr-omt876

urr-offitg5l
ttTS25990

LT{{PZ}85

Pleasant VaIleY Creek

ftcles C""4

Scofleld Reservolr

Hlnter Slarters Creek
l.tlllers Creek

ttrrld<ey Creek to Eccles
Cred(

2177

19
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Table I-11. NFDES effluent requirenrents for Pleasant VaIIey Mines '

Effiffirrrr., plsc'AiRGE LIl,lIrArIgN l.l$'t{ToRrls FE*JIRB''EFnS

^Ht -"I#qrmh.- T::Hffi'TS'
lyr gtr - *o N/A rvA tbn*rty l,reasured gg!

Totar $spen6"d soltds 25 mg/r 7i nglL 70 mg/r l'nnthly Grab

Total lron t-yA iVA 2'0 mg/I c'f t'{onthly Grab

TotaI

011 and tfease sfrelr rnt exeeed r0 mg/r ild sfrarl be nrsrltored nnnthry by a

gnab sanPle.

The p* sr,a+l not, qp_,r,"=-"^ g1.f* iHH* "#te ilf#*=Hltfl* 
e'0

S:^H**|LXXt !f;*tt*6"" Hffit,i# trtce per monu' ov sau sampre'

There shal.r be no dtscfrarge of ruoatrrq soltG or vrslbre foarn ln

ttran trace aru-nts'

Tfrereshallbenodlschargeofsanttnrylastes.

see scfredule of c'9trI111:;ih.r1ffi 
=ffiilb"rn."ffqtT;" 

*A*ru
ffi #?: '' tf:lrFdr'*fffi3H#li.i',: rtn*"qrtril[1fr
lrr:#"lili*^l'il'ffi"l"s'td-."ffi*f:.?;""1*trf lr1,Tlr."o'to

otlrer

Iocatlon(s): At eny

tlrjff "lt*%J:*rff "HTffiili*rtt"o 
po'u*[ io part rrr' A'r'

See Part Ir C.I'c'

rhls llmrtarlon shall .be deterrnlnedi[i"^^"t:*:* H: o[n" 
JTt#]Sttt#T$'l#T+fiq"ffift]i _tk[t" separate davs rn

il"r'#%rr\fu;fo-t r or tr'iee' (5) sanpres).

rr any rro* ar*vsrs r*?:*tjf-r*::?l' #:jl*: ::,'HH"ild,,nf;s iH!!,:f,-ilililiJ.ffi.i::in":m:1ru:r*'il: iffit*ili: -*'Htf;yllhitil*' J:"ffi .ff flyt-ffiiili6nii"'"ig; ffirT"1Tfi',ll
H" rt"Hr*:l$ttl**it:il:il{jffi",{iiil 

-'a*r'rm rlmitation ror

Totat lron of-i*n tzl mtlll-grarm per liter'

dl For the lntermlttent disdrargesr
rePorted.

the duratlon of tl're dlscfrarge shall be

e!
bl

el The total amomt qf Tota1 Dlssolved

outfall='ft ifmrcd to ste ton (z'mo

zL77

Sollds (TDS) discfrarged from aII
pounds) PeE daY of TDS'

20



SECTION 2

BASIN HYDROLffiY AFID WqTER SJALITY

Field l$trk

Fierd work for this strdy involved monitoring . 
yatgr quality and

neasuring frowrates at =Lrect"i r*o_di-stations in tne basin' sarples

were cotrected by utah Di;i;i; or 
-ErrvGormental r-Ealth persoirrel over a

two year pertorf 
- begi.r,i;; E - 

t*trto""- 1980, dnd analyzed at the uLarl

state r.Ealth Labratory.- Thirtlen stream sampring sitq! wffe chosen'

Stx of ttese statlons *""" *sGUtlsfreO-Jn mdoi streans flowing directly

into ttre reservolr; srx-ierJ-reatJ-"rong tfrq upper reaches of Preasant

valtey cree[-arrJlts trlb,.rtarle-s; .rd "* itatron ras set up on the Price

Rrver irr*6iatery o*t str"* fr'mr 
-scori"r-d 

Dam (see Figure 2-r) ' rhe

sanpll,ng srtes Here or*lt-J" "i$r 
u,-" ouiectivqs of acquiitng informatim

to lsorate sigtficant sources oF 
-poirutant=' and monlt'oring their

rmvetm,t thru'rgh the reseirmit'

lbtecmlnatign of Florr?teg I

Estimates of tptcal monthry and arrruar florrates were needed to

deftne basrn tryfiorogr *o 
"omnfue 

'pollut*t 
r.oadingg .for nutrients ard

other cmstltrr'ts. nr;""-litirn"fJ*o" derivd 9y. -corlplling the

rimtted study frorrat"'--Inro"t*itn "no 
- other avail'anb hydrologic

recsrds, detireattrg sr.fibaslns, "rJ' 
gppry^ing. ,hydrorogic 

princtpres to

estinate n tpff fmn- eact subbasln as described belou'

Three u.s. Eorogbar s.rvey (.EGS) gagrg stslio's rrovided rongterm

-_drc f+rr srtnr Fllver- Flsh dreac, and Gooseberry credcr - -dflow 
'-"**ds foi iifce Rlver, ffsh

-, and GooseberrY ct-"tr,.1
If;lr.ffiT tilfr .Iit:' r]'*'; fis*;iT-^*t#T--"*nt*'""Tql"il#*ll
Ftliliilt'"r'{tfl Ieff T"t"J"!"ilItoi-Eno6ffi-^c-*-*'',]11,0-1u.J="T*":f
E^.,r'.ar.{rrcrrral thaltJr Dersornel meaSufed Streams at satpl{g. Sltes sevefal
ft ?["'ff*E"tT,i'pJll=ri."i=ffi ry""+-;t"**:t'.tf t+lg*'*,T.',"^"."":]
ilH="mtT;ffi 1lfr?;-;'ii"iry**in^-"oot.^io*-^P"-***"oiltf*'.r'Ilffi frg,L%Ji didy"",hffi'd:tscs bfit-Jtairon records, irrisatron

-.'.rf r crtafiflfAtiOn andHIH*#fffr ''H'""'i*'*;Sb;r*-:"-F-_i{"-T","*--fl ltr"fli$*:?l
XIF'ot ffi?#'il'l!.*-r'!n "i;;-Fl*: r^'. f: .1ff" -1fi"H*1",Ti:l
Eil*rll"t[l-i;.=-"ffJi' yelu" Es. fF"o as the best estirnate or rlow

leaving tne re$ivoir (451065 ac fUyr)'

Sofleld bastn ras then divided into tfrirteen sr.rbbasins as shoun in

Fl sure 2-2. 
- o.* tuno"-ti1 J +-^!gl^iTl, 1", -.'|"*nln:H: JJ="tTi#'"1":?llf t"'i*i-i;"Til"#T#;'ii"s?tdp:i]19^nt:t'[-t:n"Fu'"1ffi il?:il"or

lil:lTil"l*;."fi:'=J;"-?FfJJt-="E6i-=inilas-determiredbvpraniretrv'
The next step involved distributing fft-" 1n*"I^I*=-1t^1o-T, TT*,i"Ttlg

its'l'*H;J.T"t^o"l""ii;;--:Fi'h9:"E5-*.t*:-*?i."r*##trf""ff g;T""?l
hji.f"'J.rfiil3!"r"iJrflTiffi Gd;;dil c"*k rro' trre total rrow reasured

^olimatcd hv multinlvino
ilo,'??:f BJ"'-":'";H;r;;'""'c;il-l-;;"*f y:':""_::35iy*o"v.S:l:lt|{il3
;:l 

= 
SiJl tF':t"h" ## ?ffi ;;ffi ; v 

" 
fi; 

- 
Ift io 

- 
o I " Y::' ? i i.-i I ^" ::f ' I+? :i..aF ,,aar* f n pcf ehl i eh

ffi"=iffi ?i; "'d;';ii irllrl'--i ?i*iGt method was used to estabrish
- .cr-. ^ -r^*a ..nI lented hv the Divisim

Fi""t=""t"i JJt1[, "d;#- iiEli"t"J uJin[Tio* oJt" collected bv the Divisisr

of Envirorrnental Health draing the sampling period'
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I Saru'pUag Stru.s

Sc'le , Uti."

Flgure 2'?. Strean sarpl,ilng statlons and desfgnated subbasins In gre
Scofield Bas{n.



Dry valley Creek and u1{e5. Canyon Creek are located alcng the driernorthern and eastern edge of ttre stuOy basinl- Both streams maintain ary irrs4t I ragJrl I g

*::-^I:t ^.ti:tr-. _",o1:ti1t,. _flow vegr-rrynd. witrr- 
- tn"- Iileption or a'vFe-rJrf Lrt tl

::9f"::*.t_u^19*1 dging spr.ine rurp-o ff. Envirormental t-balth personnelrHr FrrrJtr|aIlEl

T*:-f*to"r:r^.^?f .,.bgi*j'rf__*li"f,. ryrc iseo -[o .-co,npute 
yearlyflowrates. lJoods Creek was imatedusing an area-

fE-riiateF--foi-fi5-wiaGs--foi- arpling stations were

e correla w or average

!i:{?,"ry:^ TI-:SEI o"F*f b+fi-twsr'qn;:--'R;;ilfis Ti;*l#l;for all ttre statlons are given in iaure z-i-"frT-il
The Utah Fhter Research laboratmy (Clyder €t al., lggl) hasestlmated that gnc'rndwater enters tfre rc;anrorr'frriou$ anwrar depositsin Pleasant valley !ft,." basl.nts targest and *oit prodr-ctrve eqrir.ni "t arate of 14.7 acre-feet qer yetlr. lr*s varuJ-is te-gliglble. corpared toamual sr-rface lnflow- 

-.SeeqgOe losses frcu tfre reservoir are urtcmwn butthrught to be gmll. fnerdfoie- gnrunOwatef Ftow ms ass,-rneO negi,tgtbleln the hydrologtc budget. wvg

rn a tYpF"r^yql -the flve ftdtr streanrs dtscfiarge 4grrL7 acre-feetof water ihto sdorrlra Reservori. orrect n"*rpttatton sr.rppries arladdltional 2'888- acre-feet to the reservoir giiilg;6t"1 amual inflowof 52r7't5 scre-feEt. Fp1-*ttaFfy 517"8 aE-re-rEei Lvaporate fmm tfiereservoir surface and 4614TI ?c fUyt ire released into the prtce River.The overarl water budget ls glven tn Table zJ:'

t€ter Q.ralltv ln.ttre Streams

lhter quallty concentratlurs for tfre varl.or.rs constttr.rents ueredeveloped ffffi data collected on stdecns i"-ud ratersrreo over a two yearpertod begtmtng ln Septenber I9gO.

.Sampling points hai been cfiosen earller as the key points lnmrnitoring- and identifytng the pollutant loadings in tfre subbaslns. Asunm€Iry o-f- w.aler eI{]rty in ttre basln streamJ ii given r; Table z-:,.. Acqnpret'e ll'sttng of the-ryter qglrty data is-avaiGori Jpon reqr-est fmmthe state Divlslon of Errvlrorneirtat tnalth.
A review of the water qralitV data indlcates t6at the waters Erregenerally of good qualtty. 6sed 6nt'Iow-weign^[eo averages and excludingthe Price River t+e see i lor Total Dissolveo- sorid; Tnts), ranging fmmabout 200 mg/l to f00 Pg/Ii qoderate artaunity- 

""ngirig 
frcrn about150 mg/r to -Eo mg/l; and too'eraiJ n-arornF; ffigiig -rr.oil-about 

reo mg/l
.tP .290 mg/lr ..Totqt fuspended sottds (TDs) u"ru"= are oecasionally quitehi$'. especially .outtg spring iunoff 

- 
of n"lui srfirer rainstorns. Totatphosphorus eoncentratlons are -cuite [rs-, ia"blng frcrn 0.07 mg/l to 0.34mg/l' Nitrogen species are moberat"tt: io* ;iu't 

_ 
T-otat xSeroiilr- Nit";g*n(TKN) below^- t:0 

- qg/r, anmnia- 
-tnrdt - uho*- 0.0d mg/rr drrd nitrate(N$) below 0.60 mg,/I.

?q
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Table 24. Annual water budget for Scofield Reservoir.

INFLOI{

Trlbutarles:

$rore];lne Hsfl

tubtotal

Prectpltatlon:

Total Inff.r:

UJTFLOTI

Deletlo#

Dlsdtarge:

Evaporatlon:

Total Ortf,lr:

Flsh Creek
Pleasant VaIIeY Creek
Pmdtorn Cred<
lbods CanYon Creek
Dry Vafby Cred<
l,llller Creek

(16.l tn/yr)a

Prlce F[lver

(24.5 tn/yn)c

Ac Ft.

54''487
81441
21851
Iro4t

941
554

I.(m
t+9 rf.Ll

2,888

-
w2

lr4ll
45,066

5,728

-
g'glz

a

b

Ihter Resouces 1978

Recent addtttonal outflow. tbed ln Pleasant Valley for lffl9atton
and nlnlng.

Thls appoxlmate valrre was estlmated by-studl persomel
and shblld mt be used es data values slrte detatled
lnvestlgatlons Here not mde on thts ccnponent.

2I78
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Elenthos

preasant varley creek and Fish creek are the maior..trtbutaries and

uere serected for rimited bentfros siuoie=. s-tream Senthos ln Preasant

varrey cred(;no nsr, crEEr<-inoiciti;F-t"* of -gmd 
wate: quaritv' Taxa

tndlcative of good **i"i- luaury, iucrr as d*,**"?gte1a (mayfli::l 
'

precoptera (stbnefttes f- "io 
-lii.triitdre-- daoorsFlies) , E*e !9rr

'epresented 
r; bentrros slrprlr. qt9-irlliiitv in ootn streams ls simlrar

but *re mean ntrnber po'l[u*. meter-rs-*ucn greater ln Pleasant varley

creek probabre fue to greiter 
. 
aryunls of o"gaite matter. Although both

svsterns tranport r?rge ffir;;q 1*iI. drcrng_-runoff, tley apparentry are

nbt too derrtrrentar to [{e- ffiutr" nrola-- itre taxohornti tdenttftcation'
mean nunrcrs and statrstich-.li"ri"r;;i Aata ts lrpluded in Appendix B'

tgadlnq Rates

Ifater oualtty esrcentratlons. were plrgtted as shown ln Figure 2-i '
rtrese prots'g've a ruer 

-io-Jure 
inapJ or ne *sves and yearry variatlons

emruntered in the nearry t*g v"qr" of 
-oat" 

colrected- 
-A 

smoothed trend

cL*ve was tlnn ftt by ,ye to . 
glv" tna best estlrnate of the iltyplcarr

year. BJrves fm total-i*rmoprr6rr", ;utoseghorus, lrnrganic nltrogen'

rotal Kjerdarrt. nttrog"n'"f,0-totar *;h*dil sofros wdre thus deveroped'

porlutant roadlngs were then carc'rahd by 
. 
nu.rrHpryrng tfre . 

me€ilr

rnnthly flwrates by ttre r|ean s.,"lrty 
-q"li taken 

- 
fmm the trend

cL*ves. Thts appoacfr *"J uied to'snpolir out u,e data and thus moderate

atyptear oali viirs. lriltnrv.r*orr,gr uere.sumed for the vear for eadt

stattm and eacfr of til cmitrtuenit t-o-grve'-a-rrurat porrutant roadlrg

rates. Ttrese ar€ ,ui:inor.JJ- in -Tabres- c-r throuf\ c-6 glven in

ApF.dl* c,--nrs" ,"ru"i;r"" .also useo r.q ffre assessnrent of nonpoint

toadtngs ,nf*t''fre Oiicussed 1n tfie rext sectLon'

Ftrealn Flshertes

The forrorrrg rnformatton Hes supprted by tfre ut"h Dlvlslon of

f{lldltfe Resoutrces.

F+sf, . 
cTqek. Fish pop.rraH.ons rrnrude rarrrbw and cutu'rroat trout - The

srream nabttat .uppo"l= 
-I*teir"nt - 

spaunTg r r€€rlrE r. . and residerny

reoulrernnts for troutl 
- u*f a-arrf re-iervori'trout run 

'this 
stream eadt

Ipitrtg during the spawnlng phase'

pondtown cree_k. Ftsh pog,latlgn? lrclude ralrfiow and cutthroat ttottt'
ffitat rupp[i[=-gooa tr*f-Jp*rni1u and rear5.ng requirements'
The streart
but onry fatr require,ile-nts for r"siaincy. -rnls stream ii also used in

tfre spring for sFwnrng-'bi"arit trout frorn scoftetd Fleservoil'

T
33-
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Drv valley Creek. Fish poFrlations are limited to the confluerce area 3t ,

-

tfre reservo no' mav 
-irtlude ralrfiow and cutthroat trotrt. hb other 

:
!^J 

--:-t.. 
l-.' l

J"[" 
-ii avariiufe on n-anitit quatity. Foplrlatlons are limtted mainly by .

ml.nfinlm flow.

liltller carryon Creek. Flsh pop.rlatlon ls mainly ftngerltng cuttlrroat-culvert irniy. The habltat requfuements aFe suitabletrout uP to
for trout riarrrq urmu*r the 

- 
end of June. popuratlms are limtterl

malnly bY mlnlrum flor-

t{oods canym cTeek. Flsh pog.rlatLons are- malniy cutttrroat and ralnbow

i r u[t11=e' u're stream for spwrrtng ln hl$ densltles
ouarng sprlrg mlgratim from the reservolr.

Eceles Cteek. The ftsh populatlon - ls crrtthroal.tsn!: ..^T"^^.h*l!3tffi "" "-=p"*r'q-Enc- 
re.+lns eTF $q lreas^11t^^Y+:v-,Sl*;F;'iilfi*;h-Iz-rffi; l#cui rn tlrts -smarr stream.' Recent_ d_et'rtuentel

l-Et Ll|.lJb vvr

inpdG-t=iiEu* "t". "qftt"{ t1ai91d.S9*:,9tr* and cer minins}
h;il;-*"dmty reO'irceO trurt potrrlatisrs ln the creek.

2178

pleasant valley cEk. Ftsh pop.rlatlms ere ntafqfl cyttf,rq3! lrout' IIF
t"O nurirOdrs. Stream habttdt ls malnly- gePed to

rdrittg ano- resiOercy "r.F,fl"rents. 
The stieam cantal'ns natural trcut

poFrratlons atug rltfr. siFi'rg spawiers qlgF?tlng frsn tjre reseryol'r' '

saneral otvers-lm-s on ffrJ-Jree-t<, 
'along *t!h -Itvestod< oYer[Frztng ln the

;ffGn i6e, have prtven detrtinentat to tfre trart'
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.-. Chemical and Physical Characteristics of Water and
O Sediment in Scofield Reservoit Carbon County, Utah

Waddell, Darby, and TheobaldBy

Abstract

Evaluations based on the nutrient content of the inflow,
outflow, water in storage, and the dissolved-oxygen deple-
tion during the summer indicate that the trophic state of
Scofield Reservoir is borderline between mesotrophic and
eutrophic and may become highty eutrophic unless correc-
tive measures are taken to limit nutrient inflow.

Sediment deposition in Scofield Reservoir during
1943-79 is estimated to be 3,000 acre-feet, and has decreased
the original stbrage capacity of the reservoir by 4 percent.
The sediment contains some coal, and age dating of those
sediments (based on the radioisotope lead-210) indicates
that most of the coal was deposited prior to about 1950.

Scofield Reservoir is dimictic. with turnovers occur-
ring in the spring and autumn. Water in the reservoir circu-
lates completely to the bottom during turnovers' The
concentration of dissolved oxygen decreases with depth
except during parts of the turnover periods. Below an alti-
tude of about 7,590 feet, where 20 percent of the water is
stored, the concentration of dissolved oxygen was less than
2 milligrams per liter during most of the year. During the
summer stratification period, the depletion of dissolved
oxygen in the deeper layers is coincident with supersaturat-
ed conditions in the shallow layers; this is attributed to plant
photosynthesis and bacterial respiration in the reservoir.

During October 1, 197$-August31, 1980, the discharge'
weighted average concentrations of dissolved solids was

195 milligrams per liter in the combined inflow from Fish,

Pondtown, and Mud Creeks, and was 175 milligrams per liter
in the outf low (and to the Price River). The smaller concen-
tration in the outflow was due primarily to precipitation of
calcium carbonate in the reservoir-about 80 percent of the
decrease can be accounted for through loss as calcium
carbonate.

The estimated discharge-weighted average concentra-
tion of total nitrogen (dissolved plus suspended) in the
combined inflow of Fish, Pondtown, and Mud Creeks was

1.1 milligrams per liter as nitrogen. The load of total nitro-

gen contributed by each stream was about proportional to
the quantity of water contributed by the respective stream.

For the combined inflow of Fish, Pondtown, and Mud
Creeks, the discharge-weighted average concentration of
total phosphorus was 0.06 milligram per liter as phosphorus.

Percentages of the total phosphorus load contributed by

Mud and Pondtown Creeks were significantly larger than
their percentages of the total inflow. During October 1,

1979-August 3'1,'1980, Fish Creek contributed 72 percent of
the inf lowing water but only 60 percent of the total phospho-

rus load, Mud Creek contributed 16 percent of the total
inflow but 24 percent of the total phosphorus load, and

Pondtown Creek contributed 6 percent of the total inflow
and 16 percent of the load of total phosphorus.

Eccles Canyon is a major contributor of nutrients to
Mud Creek, and most of the nutrient load occurs in the form
of suspended organic material. Duringthe snowmelt period,

concentrations of total nitrogen and phosphorus were as

much as 21 and 4.3 milligrams per liter at the gaging station
in Eccles Canyon. The unusually large concentrations of
nitrogen and phosphorus probably have resulted from flush-
ing of residual debris from the canyon-about 27.3 acres of
forested land were cleared during 1979 for fire protection
around new mine portals and for road rights-of-way.

The concentrations of trace metals in the sediments

near the inflow of Mud Creek are not greatly different from
those in the middle of the reservoir, which suggests that
sediments related to coal mining either have not affected
the trace-metal concentrations in the sediments or; partic-
ularly for the fine-grained sediments, have been uniformly
distributed over the reservoir bottom. The concentration of
total extractable mercury in the sediments ranged from 0'08

to 0.20 part per million near the inflow of Mud Creek and

from 0.08 to 0.46 part per million at a site near the middle
of the reservoir. Virtually all the mercury is silica bound,
which is the least soluble fraction. The maximum concen-
tration of mercury in the nondetrital and easily soluble
fraction was 0.02 part per million at both sites.

Abstract



INTRODUCTION

Location and Physical Characteristics
of Reservoir

scofield Dam is located on the Price River down-

stream from the confluence of Fish and Mud Creeks; it is

about 5 miles north of the town of Scofield and 22 miles

norrhwest of Price city in east-central utah (fig. l). The

dam is formed by earth and rockfill, and is rock faced;

it is 800 feet downstream from an older dam, which was

in use from May 1926 to November 8, 1945. The present

dam impounds water for pubtic supply and irrigation in

the Pricl city area 20 to 30 miles southeast of the dam; it
also provides for flood protection and recreation. The

present reservoir inundates the downstream channels of
-Firh, 

Mud, and Pondtown creeks-the principal sourc-

es of reservoir inflow-and all the storage is released to

the Price River. The pool altitude at maximum storage is

7,6t7.sfeetrand the usable storage capacity between the

altitudes of.7 ,617 .5 and ?,586.0 feet is 63,400 acre-feet.

The pool altitude of dead storage is 7,586,0 feet, and the

quantity of water in dead storage is 6,000 acre-feet. The

d*rp*ripart of the reservoir at maximum pool altitude is

4'7 feet.

Purpose and Obiectives of StudY

Underground coal mining has expanded in the

Mud creek drainage during the past few years and is

expected to begin in the Pondtown creek drainage dur
ing the next few years. The expanded mining activities

may affect the quality of water entering and leaving

Scofield Reservoir, as well as that stored in the reservoir.

The effects may include (1) increased fluvial sediment

resulting from clearing of forest land, and (2) water-

quality deterioration caused by increased consumptive

ur* oi water, mine drainage, and local contamination

from inadequate sewage-treatment facilities'
ttreU.S.GeologicalSuroey,incooperationwith

the u.s. Bureau of Land Management, conducted a

study from September 19?9 to August 1980 to assess the

chemical and physical characteristics of water and sedi-

ment in Scofilld R*r*oir. The primary objectives of

the study were to determine (1) if anaerobic conditions

occurred seasonally in the reservoir, (2) the quantity and

source of nutrienf loading, (3) the concentration and

rThe National Geodetic vertical Datum of 1929 (NGVD of 1929)

is a geodetic datum derived from a general adjustment of the first-

ordei level nets of the United States and Canada. It was formerly

called mean sea level. NGVD of 1929 is referred to as sea level in

this report.

distribution of trace metals in the water and sediment,
(4) the quantity of sediment deposition prior to 1979 and

average sediment accumulation rates, (5) accurate bathy-

metric profiles that can be used to assess future rates of
sediment deposition, and (6) the need for additional
study or monitoring, or both.

Methods of Investigation

Water-quatity data were collected during the 1980

water year for inflowing streams, for the reservoir, and

foroutflow from the reservoir (fig.2). The datacollected
during this study are presented either in this report or in

Waddell and others (1982). For inflowing streams, the

data collection was concentrated during periods of high

and low flows so that total loads could be estimated for
selected constituents, including nutrients and major ions.

For the reservoir, chemical and physical data were col-

lected during September and October 19?9 and August

1980, so that the change in storage of major ions and of
nitrogen and phosphorus could be computed for the 1l

month period, October l, 1979, to August 31, 1980'

Collection of chemical and physical dataforwater in the

reservoir included in situ measurements of temperature,

dissolved oxygen, pH, and specific conductance at 18

sites; and chemical analyses to determine concentra-

tions of major inorg'anic ions, trace metals, and nutrients
at 9 sites. Chemical and physical data for bottom sediments,

collected during September and October 1979 and August

1980, included distribution of selected metals in the

silicate, nonsilicate, and nondetrital sediment phases;

bathymetric profiles to determine net sediment deposi-

tion since 1943; and determination of the age of sedi-

ments by use of lead-210. More detailed explanation of
the data collection and analytical methods are given in

subsequent sections of the report, where appropriate to

the subject.
A portabte waterquality instnrment (Martek, Mod-

el IF) was used to make in situ measrlfements of temperahfie,

dissolved oxygen, specifrc conductance, and pH. A fathome

ter was used to make the bathymetric profiles. Core

samples of bottom sediments were bollected in Z'inch-

diameter PVC tubes. The samples were collected by

placing the tubes inweighted collars,whichwere secured

io a cable issuing from a reel mounted on a boat' The

tubing and weighted collar assembly was lowered to

within 5 to 10 feet of the lake bottom and released. The

core samples ranged from 30 to 41 centimeters in length.

,Th" ,tr" 
"f 

the brand names used in this rePort are for identifica-

tion purposes only and does not constitute endorsements by the

U.S. Geological SurveY.

Water and Sediment in Scofield Reservoir' Utah
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the 1938-70 water years indicate that the flow of Fish
Creek averages about 75 percent of the total inflow to
the reservoir. Thus, the percent of inflow contributed by
Fish Creek during the 11 months of the 1980 water year
was approximately the same as the long-term average.

The flow of Fish, Pondtown, and Mud Creeks
fluctuates seasonally and uspally is largestduring snowmelt
runoff . During the 1938-8 I water ysars, 80 percent of the
flow of Fish Creek, at site 52, occurred during April,
May, and June (fig.3), the period of snowmelt runoff.

Total inflow to the reservoir during the 1980 water
year was greater than average. During the 1938-81 water
years, the average flow of Fish Creek (site 52, fig. 2) was
34,200 acre-feet per year. During the 1980 water year, the
flow of Fish Creek was 61J00 acre-feet or about 180
percent of average. Because the percent of inflow con-
tributed by Fish Creek during the 1980 water year was
near that of the long-tenn average, it lvas concluded that
inflow from other streams to Scofield Reservoir during
the 1980 water yeetr (and study period) was about 180
percent of average.

20 I 2 3 4 sMil.fsII
- 

o 1 2 3 4 SKtLoMETtBS

Figure 1. Location of the Scofield Reservoir drainage basin and gaging stations and water-quality sampling sites on streams.
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INFLOW TO RESERVOIR

During the first l1 months of the 1980 water year,
Fish Creek contribted7? percent; Pondtown Creek, 6
percent; and Mud Creek, 16 percent of the inflow to
Scofield Reservoir (table 1). Precipitation on the reserooir,
inflow from other small tributaries (unmeasured), and
ground-water seepage contributed the remaining 6 per-
cent of the inflow. Records of discharge for Fish Creek
upstream from the reservoir (site 52, fig.2) and the Price
River downstream from the reservoir (site S37) during

Inflow to Reservoir 3
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UTAH COUNTY

CARBON COUNTY
M r20

rleo 
| \*t% ir I 'u*ro"

ALTITUDE 7618

n l ''10' Iil',0130"

JI
EXPIANATTON

GAGING STATION AND WATER.
QUALITY SAMPLING SITE ON
STREAM - Data available in Wad-
dell and others (1982, tables 9 and
1 l-13) '

L 90 WATER-QUALITY SAMPLING SITE
I IN RESERVOIR WHERE IN SITU

MEASUREMENTS MADE FOR
TEMPERATURE, pH, SPECIFIC
CONDUCTANCE, AND DISSOLV.
ED OXYGEN - Date available in
Waddell and others (1982. tables-
l8-20)

T 1l s4
l

M55
tr

r t2 sf-

39'39"
45"

M5.M30.
M 65, R 50.

R90

SITE IN RESERVOIR WHERE IN SITU
MEASUREMENTS MADE FOR
TEMPERATURE, pH, SPECIFIC
CONDUCTANCE AND DISSOLV.
ED OXYGEN - Data available in
Waddell and others (1982, table 20)

SITE IN RESERVOIR WHERE CORE
SAMPLES OF BOTTOM SEDI.
MENTS WERE COLLECTED _
(Tables 9- 1 l)

LINES ALONG WHICH BATFIYMET.
RIC PROFILE WAS DETERMINED

- Letters indicate profile shown in
figure 14. Other prolilesare available
in the District o{fice of the U.S.
Geological Survey, Water Resources
Division. in Salt lake City, Utah

A'A

near that of the long-term average, it was concluded that
inflow from other streams to Scofield Reservoir during
the 1980 water year (and study period) was about 180

percent of average.

CHEMICAL CHARACTERISTICS OF RESERVOIR

INFLOW AND OUTFLOW

The chemical characteristics of the inflow and
outflow of Scofield Reservoir were evaluated from Octo'
ber 1, 1979, to August 31, 1980. The chemical character-

r----

I th I Mllr#
O I 2 KIL(]MEIERS

Figure 2, Scofield Reservoir area showing location of water-quality and core sampling sites and bathymetric profiles.

istics included in the evaluationwere (1) dissolved major
ions, (2) dissolved and suspended nitrogen and phosphorus,

and (3) dissolved trace metals.

Dissolved Major lons

For inflow from Fish, Pondtown, and Mud Creeks,
the predominant dissolved ions were calcium and bicar-
bonate (fig. a). Most of the water from these streams is at

or near saturation with resPect to the minerals calcite
and aragonite.

Water and Sediment in Scoffeld Reservoir, Utah
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Figure 3, Monthly distribution of average annual flow at
site 52 on Fish Creek, 1938-81.

The concentration of dissolved solids, which var-
iesdirectly in response to the variation in concentrations
of the predominant dissolved ions, calcium and bicarbonate,
is largest during the late fall and winter when streamflow
is low and is smallest during the snowmelt period in late
spring and early summer when streamflow is high (fig. a).
The largest variation in the concentration of dissolved
solids occurred in Mud and Pondtown Creeks; in Mud
Creek the concentration ranged from about 190 to 390
milligrams per liter, and in Pondtown Creek the concen-
tration ranged from 175 to 345 milligrams per liter. In
Fish Creek, the concentration ranged from only about
180 to 240 milligrams per liter (fig. 4). The discharge-
weighted average concentration of dissolved solids in
the combined inflow of the streams from October 1,

1979, to August 31, 1980, was 195 milligrams per liter.
The discharge-weighted average concentration repre-
sents the concentration that would occur if all the water
were stored and mixed during the indicated period and
there were no chemical changes or loss of water by
evaporation. Fish Creek contributed aboutT5 percentof
the dissolved-solids load, Mud Creek contributed 18
percent, and Pondtown Creek 7 percent (table t).

The predominant ions in the outflow from Scofreld
Reservoir to Price River were calcium and bicarbonate
(fig. a). The concentration of dissolved solids in the
outflow from the reservoir (site S37) was much less
variable than that in the inflow; this is due to mixing in
the reservoir. The minimum concentration of dissolved
solids was about 160 milligrams per liter and occurred
during the fall and the maximum concentration was
about 185 milligrams per liter and occurred during tle
winter and spring (fig. a). The discharge-weighted aver-
age concentration in the outflow from October L,LWg,
to August 31, 1980, was 175 milligrams per liter, which is
about 20 milligrams per liter less than that of the inflow.
The lesser concentration of dissolved solids in the out-

flow is due primarily to the loss of dissolved calcium and
bicarbonate ions resulting from the chemical precipita-
tion of calcium carbonate from water stored in the reservoir.
(See section 

-'Chemical and physical characteristics of
water in the reservoir.")

Dissolved and Suspended Nitrogen and Phosphorus

Maximum or near maximum concentrations and
most of the loads of dissolved and suspended phases of
nitrogen and phosphorusin the waterof inflowingstreams
occurred during snowmelt runoff, April{une 1980 (fig. 5).

Data in table 1 indicate that most of the load of
total nitrogen (dissolved plus suspended) from October
L, 1979, to August 31, 1980, was contributed by Fish
Creek. This occurred because the concentration of nitro-
gen in Fish Creek was about the same as that of the other
streams, but the flow of Fish Creek was much greater
than that of the other streams.

The estimated discharge-weighted average con-
centration of dissolved nitrogen (as N) from October l,
1979, to August 31, 1980, was 0.8 milligrarn per liter for
Fish Creek, l.l milligrams per liter for Pondtown Creek,
and 1.0 milligram per liter for Mud Creek. The weighted
average concentration of dissolved nitrogen in the com'
bined inflow was 0.8 milligram per liter, and the average
concentration of suspended nitrogen was 0.3 milligram
per liter.

The concentration of total phosphorus in Mud and
Pondtown Creeks is larger than that in Fish Creek. However,
the load of total phosphorus contributed by Fish Creek
is much greater than of Mud and Pondtown Creeks
because of its greater flow (table 1).

The discharge-weighted average concentration of
dissolved phosphorus was 0.01 milligram per liter for
Fish Creek, 0.03 milligram per liter for Pondtown and
Mud Creeks, and 0.01 milligram per liter in combined
inflow. Suspended phosphorus is the largest portion of
the load of total phosphorus in the inflowing streams. In
the combined inflow, suspended phosphorus constitutes
nearly 80 percent of the load of total phosphorus. The
weighted average concentration of suspended phospho-
rus in the combined inflow was 0.05 milligram per liter,
which is five times the weighted concentration of dis-
solved phosphorus.

Eccles Canyon, a tributary of Mud Creek, contrib-
uted relatively large concentrations of nitrogen and phos-
phorus to Mud Creek from October l, L979, to August
31, 1980. Most of the nitrogen and phosphorus load
occurred during snowmelt runoff. For example, on May
22, 1980, the concentration of total nitrogen (suspended
plus dissolved) was 21 milligrams per liter (fig. 5) and the
concentration of total phosphorus was 4.3 milligrams
per liter. Most of the nitrogen and phosphorus was in the

-ltater and Sediment in Scofreld Reservoir. Utah
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Figur€ 6. View of upper part oJ Eccles Canyon sho\fling area being cleared for fire protection and road rights-of-way.
(Photograph by leanette E. Dodge, 1979.)

suspended form. The unusually large concentrations of
nitrogen and phosphorus probably resulted from flush-
ing of residual debris that were left in the canyon during
land clearing (fig. 6). According to Allen Owen, Coastal
States Energy Co. (written commun., February 1981),
about 27.3 acres of forested land were cleared in the
canyon during 1979 for fire protection around new mine
portals and for road rights-of-way.

Estimates of the dissolved and suspended quanti-
ties of nitrogen and phosphorus were compiled for site
S29 near the mouth of Eccles Canyon, and are compared
to similar data for site 536 in Mud Creek in table 2.

The data indicate that although Eccles Canyon
contributed only about 20 percent of the water to Mud
Creek, the suspended loads of nitrogen and phosphorus
discharged form Eccles Canyon were seven times great-
er than at site 536 on Mud Creek. The discharge-weighted
average concentrations of suspended nitrogen and phos-
phorus at site S29 in Eccles Canyon were 8.9 and 2.2
milligrams per liter, respectively, whereas at site 536 on
Mud Creek the concentrations were only 0.3 and 0.07
milligram per liter. Thus, much of the suspended materi-

al (including nitrogen and phosphorus) must have set-
tled or been filtered from the water in the reach of Mud
Creek between the inflow of Eccles Canyon and site 536.
This probably is due chiefly to numerous beaver dams as
well as to slower strbam velocities in the meandering
downstream reach of Mud Creek.

At the outflow site for Scofield Reservoir (site S37
on the Price River), the maximum concentration of nitro-
gen occurred during February 1980 (fig. 5), and the
maximum concentration of total phosphorus occurred
during July 1980. From October l,1979, to August 31,
1980, the discharge-weighted average concentration of
dissolved nitrogen was 0.6 milligram per liter; suspended
nitrogen,0.3 milligram per liter; dissolved phosphorus,
0.01 milligram per liter; and suspended phosphorus,0.02
milligram per liter. Comparison of discharge-weighted
average concentrations of total nitrogen and total phos-
phorus in the combined inflow with that of the outflow
indicates that there is only a small change in concentra-
tion of nitrogen, but a significant decrease in the concen-
tration of phosphorusin the outflow. Decreased suspended
phosphorus accounted for most of the decrease of total

Chemical Characteristics of Reservoir lnflow and Outflow
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um and bicarbonate in the reservoir, the chemical com-

position (based on major ions) of the inflow was very

ii*ilut The smaller concentrations of calcium and bicar-

bonate in the reservoir probably result from chemical

precipitation of calcium carbonate.
The combined effect of chemical precipitation,

leaching, inflow, and outflow on dissolved major ions in

the reservoir from October, l, 19?9, to August 31, 1980,

are given in tabte 4 by comparing theoretical loads of
ionslin tons) with measured loads. The theoretical load

represents the load in the reservoir exclusive of chemi-

cal changes. The most significant difference between

the theoretical and measured dissolved-ion load from

October, LgTg,to August 31, 1980' was an apparent loss

of 1,300 tons of calcium and 3,100 tons of bicarbonate
(table 4, column 6). The tonnage of bicarbonate includes

carbonates converted to an equivalent tontrage of bicarbonate.

Most of the loss of calcium and bicarbonate prob-

ably occurred by precipitation as calcium carbonate'

Suctr precipitation in u ie*"ruoir is not unusual. Most of

the streams entering scofield Reservoir as well as water

in the reservoir ari saturated with respect to several

carbonate minerals, including calcite and aragonite' In

the reservoir, changes in the concentration of carbon

dioxide (COz) affect the solubility of calcium carbonate.

The equilibria of calcium, bicarbonate, carbonate'

and free carbon dioxide in water can be represented by

the following equilibria equation:

Ca(HCO:)z cuco,f +Hzo+ co,
Calcium bicarbonate Calcium carbonate Water Carbon dioxide

If the concentration of COz required to keep a

given concentration of CaCOr in solution at equilibrium
with Ca(HCO=), is decreased, CaCOr will precipitate (as

indicated by the vertical arrow in the equilibria equation).

If the concentration of free COz is increased, additional

and outflow on loads (in tons) of dissolved ions in Scofield Reservoir,
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to average composition of Scofield Reservoir during August
1980.

A comparison of the weighted average chemical

compositionbf the major inflowing streams from Octo-

ber 1, 19?9, to August 31, 1980, and the average compo-

sition of the reservoir during August 1980 is shown in

figure ?. Except for the smaller concentrations of calci-

-{-
d>

Table 4. Effect of chemical precipitation,
October 1, 1979-August 31, 1980

Dissolved
ion

(11

€alculated
reservoir

load
Sept.1979

(3)

Outflow
load

(4)
Theoretical

reservoir
load

.Aug.1980
(1+2-3)

(s)
Calculated
reservoir

load
Aug.1980

(6)

Increase (*)
or decrease (-)

in ion load
(s -4)

(2)

lnflow
load

Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Bicarbonate (Hcot

plus Carbonate (CO:)l
Sulfate (SO4)

Chloride (Cl)

2,400
820
210

11,500

6,300
1,100

260
22,200

1,200
320

4,200
1,'100

280
17,100

'1,300

390

4,500
820
190

16,600

3,200
820
210

13,500

-1,300
0

+20

-3,'100

+180
+110

970
300

790
190

890
260

rCarbonate (COi) has been converted
(HCO3).

to an equivalent quantity of bicarbonate (HCOr) and added to the quantity of bicarbonate

Water and'Sediment in Scofield Reservoi4 Utah



CaCO:' will dissolve (Wetzel, 1975, p. 170). A major
reason for loss of COz in reservoirs is photosynthetic
processes (which use COz) of algae and aquatic vegetation,
primarily during the summer months. (See section "Plant
photosynthesis and bacterial respiration.")

By converting the loss of calcium to the equivalent
combining weight of bicarbonate, about 1'000 tons of
calcium or 80 percent of the total loss can be accounted
for by precipitation as CaCOr. This leaves about 300

tons of calcium that cannot be accounted for as loss by
chemical precipitation. However, some of the differ-
ences between the theoretical and measured dissolved
loads are due to the errors associated with measure-
ments of the inflow, outflow, and storage loads as well
as use by the biota. The differences between the theor-
etical and measured dissolved-ion loads for the other
constituents are less than 200 tons and are within mea-

surement error.

The errors associated with computation of the

budget of inflow and outflow of major ions were evaluat-
ed by comparison of independently computed dissolved-

solids loads. The net load of dissolved solids was computed
on the basis of dissolved solids for the inflow, outflow,
and water in storage (table 5). The net decrease for
October 1, 1979, to August 31, 1980, was 2,800 tons. A
similarcomputation was made using the sum of the loads

of major ions listed in table 4 (neglecting silica (SiOJ

and other constituents), and the net decrease from Octo-
ber 1 , 1979, to August 31, 1980, was 2,500 tons' The
agreement benveen the independently computed dissolved-

solids loads seems reasonable considering that the differ-
ence is only 300 tons. It must be noted, however, that the
discharges used in the computations of the loads also

have measurement errors, and the same discharges were

used to make both load computations.

Leaching of minerals from rocks and soils inundat-
ed by the reservoir is not believed to be appreciable for
the following reasons:

1. There was a net loss of dissolved ions computed from
October l, 1979, to August 31, 1980 (table 4, column
6).

2. The predominant minerals in the rocks and soils inun-
dated by the reservoir are limestones and dolomites.
These minerals would not be conducive to leaching
because of limited solubility and the fact that water
entering the reservoir is already near or at saturation
with respect to calcite and aragonite.

3. Most of the readily soluble minerals were dissolved
and "flushed" from the area of inundation during the
early years of inundation and it is not likely that
significant quantities of those minerals would still be

dissolving after 36 years of inundation.

Water; dissolved solids, nitrogen, and phosphorus
for Scofield Reservoin October'1, 19Z9-August 31,

Table 5.
budget
1980

Water (acre-feet)
Storage

August 31, 1980
October 1, 1979

Change in storage
lnflow to reservoir

Streams
Precipitation
Total

Outflow from reservoir
Price River
Evaporation
Total

Unmeasured inflow (rounded) =
(Outflow * change in storage)

- inflow
Dissolved solids (tons)

Storage load, October 1, 1979
lnflow load
Storage load, August 31, 1980
Outflow load
Net load change

Total nitrogen (tons)
Storage load, October 1, 1979
Inflow load
Storage load, August 31, 1980
Outflow load
Net load change

Total phosphorus (tons)
Storage load, October, 1979
Inflow load
Storage load, August 31, 1980
Outflow load
Net load change

55,000
55,000
46,500

+8,500

79,150
2,900

82,050

67,500
8,000

75,500

2,000

'10,500

20,900
12,400
'16,200

-2,800

80
120

68
100

-32
2.2
7.4
3.2
2.7

-3.7

Plant Photosynthesis and Bacterial Respiration

The balance between plant photosynthesis and
bacterial respiration probably is the most important fac-
tor controlling the chemistry of productive lakes and

reservoirs. The following equation expresses the equilib-
rium between the reactants and products involved with
photosynthesis and respiration (Stumm and Baccini, 1978,

p.98):

t06co, + 16NO; + HPO;Z + lzzHrc_+ l8H + l8H*+

(trace elemenrs, 
""-r#g;ilouHzu-.o,,oN,up* 

l38oz tl)
Respiration I Alqirl pr(rt(rplxrima I

The equilibria of the equation may be shifted in either
direction depending upon the availability of the reac-
tants and products, and the energy (light). If conditions
are suitable for producing algae, such as in the shallow,
trophogenic zone of a lake or a reservoir during the
summer, the equation may be shifted to the right. In this

Chemical and Physical Characteristics of Water t3



situation, dissolved oxygen (Oz) is produced together
with the algae. The algae protoplasma contains nitrogen,
phosphorus, and carbon (and other nutrients not includ-
ed in equation l). The water may become supersaturat-
ed by the dissolved oxygen produced in the reaction, and
the environment becomes very oxidizing. Also, carbon
dioxide (COr) is depleted and pH increases (use of hydro-
gen ions). In the oxidizing environment, dissolved inor-
ganic nitrogen will occur primarily in the form of nitrate
(NO.). As the algae die or descend into the deeper zones
where there is less light or energy available for photosynthesis,
bacterial decomposition and respiration become the dominant
processes. In this situation, there is a shift of the equilib-
ria of equation 1 to the left, causing a depletion of
dissolved oxygen but increasing the concentration of
carbon dioxide, nitrogen, and phosphorus. The increased
concentration of COz causes a decrease of the pH. The
environment may become reducing, and if so, inorganic
nitrogen will occur primarily in the form of ammonia
(NHo).

Limnologic Cycle

The limnologic cycle is a series of related events
within the regime of a lake or reservoir that occur during
the year that describe (1) the circulation patterns or lack
of circulation (suatification) patterns inlakes and reserooirs,
and (2) the thermal and chemical processes that are
associated with circulation or lack of circulation in the
reservoir (Bolke and Waddell, 1975).

Circulation of Water

The circulation pattern of Scofield Reservoir is
typical of a high altitude, temporal region lake. The
changes in seasonal circulation are the result of varia-
tions in solar radiation and ambient air temperatures. In
the reservoir, the water will stratify as differences in
density associated with temperature changes occur. At a
certain time duing the spring the lake becomes homothermous
at 3.9o Celsius, the maximum density of water. Winds
easily generate currents that circulate the water, mixing
the oxygen from the surface, the nutrients from the
bottom, and the suspended plankton. This is known as
spring turnover and lasts only a few days. When the
temperature of water becomes greater than 40 Celsius
the density of the water decreases.

The thermal gradient established in lakes or reser-
voirs is sometimes destroyed by wind action, especially
in shallow reservoirs such as Scofield Reservoir where a
nearly uniform temperature prevails throughout the water
body. In the autumn, a cooling of the uppennost water
causes it to become more dense than Sre water imrnedi-
ately below. the denser water displaces the water below

and that too is then cooled, creating convection currents,
which eventually mix the reservoir until it again reaches
a uniform temperature. This is the autumn turnover,
which lasts somewhat longer than the spring turnover.
The reservoir becomes inversely stratified during the
winter months when a layer of ice forms on the surface.
Near-freezing water (near 0o Celsius) close to the ice
layer overlies the warmer (near 3.9o Celsius) but more
dense water. The limnologic cycle is complete when the
ice melts and the upper layers again become warmed.
(See Wetzel, 1975, p. 66-75.)

Thermal and Chemical Stratification

Data collected by the Utah State Department of
Health during 1980-81, and by the U.S. Geological Sur-
vey during 1980, were used to show seasonal trends of
temperature, dissolved oxygen, and dissolved solids near
the outlet of Scofield reservoir (fig. 2, site M5), which is
the deepest part of the reservoir. Although the data were
not collected continuously at site M5 for a given year,
they were sufficient for illustrating seasonal changes as

affected by circulation and stratification.
Variations of dissolved oxygen, temperature, and

dissolved solidswith depth are shown in figure 8. Profiles
A, C, and E'show the variations prior to and following
the spring turnover of 1981; profiles B, D, and.Fshow
them prior to and following the autumn turnover of
1980. Using the same data shown in figure 8, depth-time
trends of temperature and dissolved oxygen were pre-
pared (fig.9) to further illustrate the seasonal variation
and emphasize the turnover periods.

The graphs of temperature for January, February,
and April 1981, are almost identical (fig. 8C). Surface
temperatures immediately below the ice cover ranged
from 1.5o to 2.5o Celsius (:t0.5o Celsius), and deeper in
the reservoir (below an altitude of about 7,600 feet)
temperatures ranged from about 3.5o to 4.5o Celsius.
The maximum density of water occurs at 3.9o Celsius,
which is within the range of temperatures measured in
the water below an altitude of about 7,600 feet. In this
situation, where colder water is overlying wanner water,
thermally the reservoir is considered to be inversely
stratified. This type of stratification is weak because the
difference in density between the warmer and colder
water is very small. Because of the weak stratification,
winds can easily create turbulence and mixing. However,
during the ice-covered period, the water is conducive to
stratification because the ice cover protects the water
from wind, thereby preventing turbulence and mixing.

The graphs for dissolved oxygen and dissolved
solids show that the reservoir was chemically stratified
during January-April (fig. 8A, .E"). The concentration of
dissolved oxygen at the surface (altitude 7 ,6l2feet) ranged
from 6 to 7.5 milligrams per liter and was less than 1.0

l4 Water and Sediment ln Scofreld Reservolr' Utah
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Figure 9. Depth-time diagram of dissolved oxygen and temperature, show-
ing periods of ice cover, thermal stratification, and turnover at site M5,
January-May 1981 and June-September 1980.
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milligram per liter near rhe bottom (below an altitude of
?,580 feet). The vertical profiles of dissolved-solids

^concentrations 
also suggest little or no mixing, as the

]aOients of the profiles ptogressively increase from January

-to 
April. During January, the concentration of dissolved

solids ranged from about 190 milligrams per liter at the
surface to 200 milligrams per liter near the bottom,
whereas in April the concentration ranged from about
190 milligrams per liter at the surface to nearly 230
milligrams per liter near the bottom. The concentration
of dissolved solids in the reservoir at any time of the year
is largely a mixture of base flows and high flows that have
occurred during the prior months. Thus, during periods
of base flow (such asJanuary-March) the inflow contains
larger concentrations of dissolved solids than the reservoir.
Therefore, without mixing of waters in the reservoir,
conditions are conducive to the development of differences
of concentrations of constituents in the reservoir.

During April 2-May 13, 1981, the ice cover on
Scofield Reservoir melted and the water temperatures
increased from zurface to bottom. On May 13, the temperature
was 11o Celsius at the surface and 9.5o Celsius at the
bottom (fig. 8C). The surface water was now wafiner
than the underlying water as opposed to April when the
surface layerwas colder than the underlying water Thus
at some time between April 2 and May 13, the temperature
became uniform from surface to bottom, and in the
absence of the ice cover, the water became susceptible

^r.to mixing and spring turnover occurred (fig. 9).

- 
On May 13, 1981, the absence of the anaerobic

-zone 
and vertical homogeneity of dissolved oxygen and

dissolved solids also indicated that the reservoir had
mixed, The concentration of dissolved oxygen was about
6.5 milligrams per liter from the surface to the bottom
and the concentrations of dissolved solids ranged from
205 milligrams per liter at rhe surface to 200 milligrams
per liter near the bottom.

The changes in tlre thermal andchemical characteristics
also denote the late summer and autumn turnover. The
temperature profile during June 1980, was similar to that
of May 1981, but the water was warrner, with temperatures
ranging from about 15o Celsius at the surface to l0o
Celsius at the bottom (fig. 8D). On July 29, 1980, the
maximum measured water temperatures and thermal
gradient occurred, with temperatures ranging from 21o
Celsius at the surface to 13o Celsius at the bottom.
Also on July 29, the maximum depletion of dissolved
oxygen occured (fig. 8.8) and the concentration of dis-
solved solids reached its maximum gradient (fig. 8F)
since prior to the spring turnover.

On August T7 ,the first indication of mixing occurred
since the spring turnover. The temperature gradient had
almost disappeared, as temperatures ranged from 17o

_ Celsius at the surface to 15o Celsius at the bottom (fig.

lDf Dissolved oxygen had now been reptenished in a
Uone where it was previously depleted. For example, on

July 29, the dissolved-oxygen concentration was near 0
milligram per liter in the bottom 15 feet, whereas on
August Tl ,the dissolved-oxygen concentration was almo'st
0 milligram per liter in the bottom 5 feet. Likewise, the
concentration of dissolved solids showed the effects of
mixing, as the concentrations were homogeneous to a
greater depth on August 27 than on July 29 (fig. 8F).

Comparison of dissolvedoxygen and dissolved+otds
profiles on August?'l andSeptember l8 (fig. 8F) indicate
that additional mixing occurred within this period. On
September 18, oxygen was no longer greatly depleted at
the bottom of the reservoir, as the concentration ranged
from 5.5 milligrams per liter near the bottom ro about 8
milligrams perliter at the surface. Also, the concentration
of dissolved solids was nearly the same- about 185 milligrams
per liter fromsurface to bottom (fig.8.F). The gradientof
water temperatures did not change from August 27 to
September 18, but the temperature cooled about 2 degrees
Celsius from the surface to the bottom during that period.

Scofield Reservoir, although being dimictic with
turnovers in the spring and autumn, did not develop a
well-defined epilimnion and hypolimnion during 1980.
Therrnal stratification in Scofield Reservoir is undoubtedly
affected by the inllow-outflow relationship-a large inflow
of water relative to the volume of water in storage can
alter the thermal gradient. Also, in shallow reservoirs
such as Scofield Reservoir, especially if not protected
from the wind, depth may not be sufficient to maintain a

typical epilimnion and hypolimnion. During the summer
stratification period of 1980, there was only about one
month when an epilimnion could be distinguished.

Dissolved Oxygen

Dissolved oxygen in water is fundamental for the
propagation of aquatic life. It is derived chiefly from air
in contact with water, but is also a blproduct of photosynthesis
by aquatic vegetation. Dissolved oxygen may be depleted
from the water by respiration of vegetation and other
aquatic [ife, including micro-organisms that decompose
organic matter in water, (See section "Plant photosynthesis
and bacterial respiration.") The solubility of dissolved
oxygen is directly proportional to atmospheric pressure
and inversely proportional to water temperature.

Data collected by the U.S. Geologrcal Surveyduring
September and October 1979 and August 1980 were
used to describe the variation of dissolved oxygen with
depth throughout the reservoir. During September and
October t979, the concentration of dissolved oxygen
ranged from less than I to about 10 milligrams per liter
(frg. 10), and the homogeneity of dissolved orygen throughout
the reservoir was a result of mixing during the autumn
turnover. During Augrrst 1980, the concentration of dissolved
oxygen was about I milligrams per liter in the upper few
feet of the reservoir but decreased with depth and became
almost depleted just above the water-sediment interface.
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lower layers was at a maximum, and thermal and chemical
stratification was more developed than during the other
sampling periods (fies.8 and 11).

Dissolved Trace Metals and
Other Minor Elements

During the September-October 1979 and August
1980 sampling periods, the concentration of dissolved
arsenic, chromium, lead, and selenium did not exceed
the maximum contaminant levels set by the U.S.
Environmental Protection Agency, Environmental Studies
Board (19?6, p. 5) for public water systems. Reducing
conditionsin the anaerobic zone, however, vrere conducive
to increased concentrations of iron and manganese. During
August 1980, in the anaerobic zone at site M5, the
concentration of iron was 60 micrograms per liter and
that of manganese was 750 micrograms per liter. At
other sampled sites and depths, however, the concentration
of dissolved iron was less than about 30 micrograms per
liter, and dissolved manganese was less than about 100

micrograms per liter,

Dissolved and Suspended
Nitrogen and Phosphorus

Dissolved and suspended forms of nitrogen and
phosphorus were determined for 23 samples collected
from the reservoir during September and October 1979,
and August 1980. Dissolved and suspended forms of
nitrogen were separated into the inorganic and organic

phases. The inorganic phases included nitrite, nitrate,
and ammonia. Only the dissolved phase of phosphorus
was determined separately from total phosphorus, which
includes both dissolved and suspended or particulate
matter.

Most of the dissolved nitrogen was in the organic
form. The concentration of dissolved organic nitrogen
ranged from 0.38 to 0.81 milligram per liter and averaged
0.55 milligram per liter during 1979 and 1980 (table 6).
The maximum concentration occurred in 1979 at the
l-foot depth zone at site M5. The maximum concentration
of dissolved inorganic nitrogen during September-October
1979 was 0.12 milligram per liter, and during August 1980

the maximum was 0.47 milligram per liter. Most of the
dissolved inorganic nitrogen was in the form of ammonia
(NHn+; and occurred in the deeper part of the reservoir
where anaerobic conditions existed.

Suspended inorganic nitrogen ranged from 0.12 to
1.44 milligrams per liter during September and October
1979 but was less than 0.01 milligram per liter during
August 1980. Most of the suspended inorganic nitrogen
was in the formof ammonia,and the largestconcentration
was at a depth of I foot at size M20. Suspended organic
nitrogen varied from less than 0.01 to 3.62 milligrams per
liter and the largest concentration was at a depth of 1

foot at site M65, which is near the inflow of Mud Creek.
The concentrations of total nitrogen, which includes
both dissolved and suspended forms of organic and inorganic
nitrogen, ranged from 0.53 to 4.00 milligrams per liter
and averaged 1.26 and 0.91 milligrams per liter during
1979 and 1980, respectively.

Dissolved phosphorus, which includes the organic

Table 6. Statistical summary of dissolved and suspended forms of nitrogen and of dissolved and total
phosphorusfor Scofield Reservoir, September-October 19/9 and August 1980

Milligrams per liter

Nitrogen (as N) Phosphorus (as P)

Dissolved Suspended Total Dissolved Total

Inorganic Organic Inorganic Organic

September-October Minimum
1979 Maximum

Averagel

August 1980 Minimum
Maximum
Averagel

0.0r

0.05

::

o.42
.8t
.55

0.38
.63
.55

0.12

'..*

<0.01
<.0t

<0.01
1.37

0.01

,:,

0.00
.01

.01

0.00
.12

0.01
.06
.03

0.03
.r8
.04

0.86
2.10
r.26

0.53
4.00

.91

lAverage concentration for the rescrvoir was determined by drawing lines of equal concentration for a cross section of the reservoir and

then wcighting by the respective inctcments of volume.
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and inorganic phases, ranged from 0.00 to 0.12 and
averaged 0.01 milligram perliterduring 1979. An average

^das not determined for 1980 because of the large range

l. such a relatively small number of samples. Total
lhosphorus, which includes both the dissolved and suspended

forms of organic and inorganic phosphorus, ranged from
0.01 to 0.18 and averaged 0.03 and 0.04 milligram per
liter during 1979 and 1980, respectively (rable 5).

Because of the large ratio of inflow and outflow to
storage, the quality of water discharging from the reservoir
reflects, to a large extent, the seasonal changes that are
occurring in the upper layers of the reservoir. For this
reason, total nitrogen was separated into the dissolved
and suspended forms of organic and inorganic nitrogen
so that changes of nitrogen that are related to changes in
photosynthesis in the reservoir could be distinguished
(fig. 12). Dissolved nitrogen (inorganic plus organic) is
greatest during the winter months when productivity,
and thus the demand fornitrogen, is least. The concentration
of dissolved nitrogen then decreases rapidly during the
summer months as the growth of algae (and aquatic
vegetation) is consuming large quantities of dissolved
nitrogen. The suspended or particulate nitrogen is virtually
nil during the fall,winterand springwhen algae production
is negligible, but increases and reaches a peakduring the
summer when algae production is large-indicating that
mostofthe oqganicnitrqgenprobablyiscontibuted
by the algae.

Vrophic State

Waters that are enriched in nufiients are very srnceptible
to excessive production of algae and aquatic vegetation.
Arapid rate of productivity affects the overall metabolism
in the water, which causes deterioration of the water
quality. As ameansof classifying the state of productivity
of lakes, the concepts of oligotrophy and eutrophy were
introduced by limnologists during the early part of this
century. Oligotrophic lakes contain small amounts of
planktonic algae and eutrophic lakes contain large amounts
of plantonic algae. Recentinvestigators, zuch as Vollenweider
(19?1) and Wetzel (1975), have related the productivity
of lakes to the nutrient quantity in the water.

The most important nutrients in determining the
productivity of lakes generally are regarded to be nitrogen
and phosphorus. Vallentyne (1974) showed that the typical
tissue of algae and aquatic vegetation contains phosphorus,
nitrogen, and carbon in approximately the ratios IP:7I.[:40C
per 500 grams of net wet weight. Typically, phosphorus is
regarded as the limitingnutrient in most lakes and reserooirs.
Therefore, if nitrogen and carbon are present in quantities
near the above ratios (along with certain trace elements),

^l gram of phosphorus can potentially generate 500 grams
^G, ,r.^I algal biomass. Wetzel (1975, p. 640) states: "Oligotrophic

-
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Figure 12. Variation of dissolved and suspended forms of
nitrogen in reservoir outflow (Price River), November'1,
1979-August 31,1980.

lakes often are limited by phosphorus and contain an
excess of nitrogen. As the lakes become more productive,
the primary effecting agent isincreased loadingof phcsphorus."

Attempts by many investigators to relate the various
fractions of phosphorus to metabolism of phosphorus
have been unsuccessful. Wetzel (1975, p. 216) states:
"The most important quantity, in view of the metabolic
characteristics within a lake, is the total phosphorus
content of unfiltered watet which consists of the phosphorus
in suspension in particulate matter, and the phosphorus
in'dissolved' form**l"

The different forms of nitrogen cannot be used to
the same extent by the different group of planm. Vollenweider
(1971,p.27) presented a table that shows the forms of
nitrogen used by different groups of plants (table 7). The
significant aspect of these data is that allgroups of plants
use organic nitrogen, including blue-green algae, which
is the most objectionable form of algae. (It should be
noted that there is some controversy among biologists
whether blue-green blooms are actually algae.) Bacterial
decomposition is required before many plants can use
organic nitrogen; however, in a reservoir or lake there is
usually an excess of active bacteria to cause decomposition.

The trophic state of Scofield Reservoir was evaluated
on the basis of the nutrient content of the inflow, of
water in storage, and of the outflow, and on the basis of
dissolved-orygen depletion during the summer stratifrcation

Tahle 7. Uses of different forms of nitrogen
(f rom Vollenweider, 1 971 )

Organic N N{NH3} NtNOr} N2

Some bacteria and eumycetes,
some species of Euglena

Some bacteria and Eumycetes
Most bacteria, Eumycetes,

algae and higher plants
Some bacteria and

blue-green algae
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period. Most of the evidence indicates that the trophic
state is intermediate between mesotrophic and eutrophic
and that the reservoir may become eutrophic unless
corrective measures are taken to limit nutrient inflow.

The general degree of lake productivity as related
to the concentrations of nitrogen and phosphorus is
shown in table 8. The average concentration of dissolved
organic nitrogen in the reservoir was 0.55 milligram per
liter during 1979 and 1980, and according to table 8 the
lake would be classified as mesotrophic. The average
concentration of total phosphorus was 0.03 and 0.04
milligram per liter during 1979 and 1980, respectively,
and would classify the reservoir as eutrophic. The average
concentration of dissolved inorganic nitrogen was not
computed because of the large variability for such a

small numberof samples. However, the weighted average
concentration of dissolved inorganic nitrogen in the oufflow
from the reservoir from October 1, 1979, to August 31,
1980, was 0.4 milligram per liter, and provides a suitable
estimate of the average concentration in the reservoir.
Therefore, for an average concentration of 0.4 milligram
per liter, table I indicates that from October 1, 19?9, to
August 31, 1980, the lake would have been classified as

mesotrophic.
The concentration and forms of nitrogen and

phosphorus change seasonally in Scofield Reservoir due
to inflow, ouflow, change in equilibria betrveen photosynthesis

and respiration, denitrification, and sedimentation, as

well as other factors. Thus, the average concentrations
that were computed during September-October 1979

and August 1980 and the classification of trophic state
may not represent average conditions existing through
the productive period.

Vollenweider (1971) presented another method to
evaluate the trophic state of a reservoit which is based
on the inflow load of nutrients and the mean depth of the
reservoir. This classification, based on total phosphorus,
is shown in figure 13. According to figure 13, Scofield
Reservoir would be considered borderline between
mesotrophic and eutrophic. Vollenweider (1971, fig. 18)

also prepared an illustration similar to figure 13 that was

Table 8. Ceneral relationship of lake productivity to average
concentrations of epilimnetic nitrogen and phosphorus (modified
from Vollenweider; 1 971 )

Approximate average
(milligrams per liter)

based on total nitrogen. When the concentration of total
nitrogen in the infow to Scofield Reservoir was computed
and compared with this illustration, the plot indicated
that Scofield Reservoir was borderline between mesotrophic
and eutrophic.

Probably the most important aspect orconsideration,
regardless of the productivity classification based on the
nutrients, is the undesirable effects of excessive plant
production on critical waterquality constituents such as

dissolved oxygen. Depletion of dissolved oxygen occurs
in very productive lakes and can directly affect living
organisms, especially fish and benthic invertebrates.

During the summer of 1980, dissolvedarygen depletion
occurred within a few weeks of "spring turnover,o' and
anaerobic conditions existed throughout the summer
stratification period. (See section "Dissolved oxygen.")
Rapid depletion of oxygen and development of anaerobic
conditions ismmmon to very productive lakes andreservoirs.
The extent of damage to the fishery caused by the current
rate of depletion is not known; however, if the depleted
zones continue to expand, the effect on living organisms
would be considerable. Seasonal monitoring of dissolved
oxygen and nutrients at site M5 needs to be continued in
order to determine if the depletion of dissolved oxygen is
increasing. Also nutrients and plant productivity needs
to be monitored in the reseryoir inflow and outflow in
order to detect the possibility of increasing productivity
and eutrophication

CHEMICAL AND PHYSICAL CHARACTERISTICS
OF SEDIMENTS IN THE RESERVOIR

The interactions between the sediments and overyling
water significantly affect the chemical and physical
characteristics of lakes and reservoirs, and the processes
governing those interactions are complex. During 19?9-80,
effortswere made to provide some information pertaining
to the sedimentsthatwould aid planningof more detailed
investigations. The quantity and rate of sediment deposition
were studied by comparison of bathymetric profiles and
by determination of age of sediment cores using radiochemical-
dating techniques (lead-210). The quantity of coal and
trace metals in the sediments and the particle size of the
sediments were determined at selected sites;

Deposition of Sediment

A bathymetric survey was conducted and cores of
bottom sediment were collected from Scofield Reserooir
during 1979-80. The purposes of the survey were to
provide a basis for estimating the total sediment yield
from inflowing streams subsequent to an earlier survey
by the U.S. Bureau of Reclamation ( 1943), and to provide

General degree of
lake productivity

Inorganic Organic
nilrogen nitrogen

Total
phosphorus

Ultra-oligotrophic
Oligo-mesotrophic
Mesotrophic
Eutrophic
Hypereutrophic

<0.20
.20-.40
.30-.65
.50-1.5

>1.5

<0.20
.20-.40
.40-.70
.70-1.2

>1.2

<0.005
.005-.010
.010-.030
.030-.100

>.'100
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more detailed bathymetric measurements at selected
cross sections so that future deposition could be evaluated

more accurately. The cores were sliced into sections,
and the age of the sediment was determined by use of the

radioisotope lead-210. The age of each section was

determined so that estimates of the rate of sediment
deposition could be computed'

Bathymetric Survey

Bathymetric soundings were made for four reservoir
cross sections during September 1979 (fig. 1a). These
cross sections were located using surveyed points around
the shore of the reservoir. Reference posts were established

at these surveyed points on the shore of the lake. Then,
by using a range finder located on the shore of the lake
andthrough radio communication with the boat operator,
one to three intermediate buoys were located within
each cross section.

A recording fathometer, mounted in the boat, was
then used to record depths across each section. The boat
traversed across each section at a constant speed from
a point near the shoreline, and notes were made on

the recorder when an intermediate reference point was

passed. The fathometer recordings were then super-
imposed on a map of the reservoir and l-foot contour
intervals were drawn for altitudes up to7 ,6LZ feet, which
was the average altitude of the water surface during
the period the bathymetric surveys were made. From
this map, altitude-volume relationships were developed
(fig. 15).

The total volume of sediment that was deposited
in Scofield Reservoir from 1943 to 1979 was computed
by comparing the 1979 and 1943 bathymetric surveys,

and was found to be 3,000 acre-feet (wet volume). Using
the ratio of 60 pounds of dry sediment per cubic foot of
wet sediment (as determined from laboratory analyses

of core samples), the dryweightof sedimentwasdetermined
to be 3.9 million tons. For the approximately 113 square

miles of drainage area upstream from the reservoir' this

is equivalent to an average sediment yield of about 960

tons per square mile per year, or about 0.5 acre-foot per
square mile per year. Since 1943, sediment deposition
has decreased the original storage capaclty of the reservoir
about 4 percent.
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Figure 14. Bathymetric profiles, 1979. (See fie. 2 for
location.)

Radiochemical Dating

An estimate of the rate of sediment accumulation
also was made by"determining the age of sediments for
cores collected at sites M30 and M65. The core-sampling
device used isshown in figure 16. The age of the sediments

was determined by use of the radioisotope lead-210-

The radiochemical analyses were performed using
procedures described by LC. Yang (U.S. Geological
Survey, written commun., April S, 1981).

Lead-210 by gamma scan. Ninety grams of the core
sample were placed in a plastic counting vial and the
ganrma radiation was counted for 2 days in a lead-shielded
(lithium) gamma spectrometer. The lead-210 region of
interest at 46,500 electron volts was integrated and the

background was subtracted. The counting efficiency
was determined by spiking a calibrated solution into 90

grams of the s€lme background sediment (deeper sediment)

and counting with the same geometry. The results for
lead-210 in the samples were reported in picocuries per

gram (dry weight).
Lead'Z10 by chemicalseparatron. For this method,

samples were analyzed in duplicate. Standards and blanks

were processed concurTently, to obtain accurate recovery.

Five-gram portions of each core sample were heated in a

muffle furnace at 4000 Celsius for 3 hours to remove
volatile organic compounds. The samples were placed

in teflon beakers for digestion, using nvo digestion methds.
One method uses a mixture of hydrochloric, nitric, and

hydrofluoric acids in a ratio of l:1:4 (by volume). The
other method uses a mixture of hydrochloric acid, nitric
acid, and hydrogen peroxide in aratio of 1:1:4 (by volume).
These digestion methods \trere used alternately until
satisfactory dissolution was obtained. The residue was

completely dried after each digestion.
Afterdissolution, amixture (l:1 ratio) of hydrochloric

and sulfuric acids was added, reduced to 50 milliliters,
and then l0 milliliters of concentrated sulfuric acid was

added to convert the salts to sulfate and remove nitrate
and chloride. This solution was evaporated to a white
fuming residue and then dissolved in 700 milliliters of
de-ionized water. The sample was then analyzed for
tead-210 as a water sample by a standard U'S. Geological
Survey method.

Radium-226. The radium-226 concentration in the

cores was determined separately using l-gram samples.

After total dissolution (aswith lead-210) the solution was

analyzed by the radon de-emanation method. To obtain
the nonsupported lead-210 values, the radium'226
concentrations in picocuries per gram were subtracted
from the lead-210 total values.

Lead-210, which has a half{ife of about 21'4 years,

is an unstable radioactive form of lead found in the

sediment, and decays to the more stable form,lead-206.
The older, deepersediments have alower lead-210 activity
than the surface sediments. By plotting the activity of
lead-210 for different depths of sediment, a curve was

drawn to determine the age of the sediments (fig' 17).

The rate of accumulation for the two (wet) cores ranged

from 0.18 to 0.60 centimeter per year and averaged

about 0.31 centimeter per year.

The standard error ofthe meanof the six measurements

was 0.02 centimeter peryear; and for a 9}percent probability

level, the confidence interval of the sample mean is

0.31f0.04 centimeter per year. Therefore, for the aver4ge

rate of accumulation, there is a 9O-percent probability
that the average for the two samples is somewhere between

0.2? and 0.35 centimeter per year. By converting the

average rate of accumulation of wet sediment to an

average rate of dry sediment and estimating the reservoir
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area in which the sediment was deposited, the average

]ai*ent yield from the drainage basin was estimated as

-.2 
acre-foot per square mile per year. This is 2.5 times

less than the rate of 0.5 acre-foot per square mile per
year computed from the bathymetric surveys. Both esti-
mates, however, are in the same range as the yieldof 0.10
to 0.5 acre-foot per square mile per year that is indicated
on the U.S. Department of Agriculrure (lg73) map for
the drainage area upstream from scofield Reservoir.

The bathymetric surv€yr and radiochemical-dating
techniques both have errors associated with the *o*put"d
sediment yields. The 1943 barhymerric map has a S-foot
contour interval, whereas the 1979 map has a l-foot
contour interval. Future bathymetric suroeys should yield
accurate sedimentation rates provided that the cross
sections (=0.S-foot depth) used in 19?9 are duplicated
with equivalent accuracy. In the radiochemical-dating
technique, cores from only two sites were used and the
samples were sliced into 7.5- to lGcentimeter sections.
Radiochemical dating would provide more satisfactory
results if samples were collected at more sites and the
core were sliced into sections of perhaps I to 5 centimeters.
Samples collected at sites LgO, MS, M30, and M65 (fig. 2)
would provide a much more accurate determination of
sediment accumulation, especially if the homogeneity of
the samples also were determined.

Particle Size

Particle or grain size is one of the most important
factors in determining mechanisms and rates of tiansfer
of solutes between lake or reservoir water and sedimenrc.
Because of the importance of surface reactions in lake
sediments, fine-grained materials have the most potential
for interaction with lake water. surface areas of typical
clay-size sediments are measured in square meters
per gram, whereas sand-size sediments are measured
in terms of square centimeters per gram {Jones and
Bowser, 1978, p. 182).

To determine the quantity of clay-sized sediments
near the inflow areas of Scofield Reservoir, core samples
were collected at sizes M65 and L90 (fig. 2). The cores
were separated into three equal sections and each section
was analyzed for the percent of clay-size particles therein-
that is, particles with a mean diameter of less than 0.004
millimeter. The percent particle size less than 0.004
millimeter diameter for the average depth of the core is
shown in figure 18. At sites L90 unO tut6S, the clay-sized
fraction of the qpper 20 centimeters ranged from about
l6to26percent of the sediment, and below 20 centimeters
the clay-sized fraction ranged from 28 to 33 percent
of the sediment.

Change in storage due to
deposition of sediment
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Figure 16. Sampling apparatus used for collecting cores of
bottom sediments. (Photograph by Jeanette E. Dodge-)

Coal

The distribution of coal was determined in the

cores from sites M30 and M65 (fig. 2). The vertical

distribution of coal in the sediment and the approximate

time of deposition are shown in figure 19. The core from

site M65 near the inflow of Mud Creek had a considerable

quantity of coal, most of which was deposited prior to
about 1950. The core from site M30 near the middle of
the reservoir had much less coal than the core from site

M65; this is because site M30 is farthest from Mud

Creek, the principal source of coal-bearing fluvial sediment.

As at site M65, most of the coal at site M30was deposited

prior to about 1950.

Trace Metals and Other Minor Elements

Thace metals and other minor elements in the sediments

were studied by the foltowing methods:

1. Simulated anaerobic conditions were allowed to develop

in water in contact with sediment cores, and then the

concentration of selected trace elements was determined

for the filtrate.
2. Trace elements were analyzed in the silicate, nonsilicate,

and nondetrital phases of separate sediment cores

using selective leaching techniques.

$imulated Anaerobic Environment

An experiment involving the development of an

anaerobic environment was performed using cores collected

from the reservoir at sites M30, R50, M65, and R90 (fig.

2) during September-October 19?9. The experiment was

performed in an attempt to determine the kinds of metals

and other minor elements occurring during periods of
stratification, and to provide guidelines for additional
sampling of the water and sediments- During September-

October 19?9, when the first water samples were collected,

the reservoir was well mixed and oxygenated; therefore,
the concentration of dissolved metals and other minor
elements in the deep layers was not representative of
concentrations during periods of stratification when anaerobic

or near anaerobic conditions are present.

During sampling, about 6 to 8 inches of waterwere
trapped above the sedimentcores in the 2-inch diameter'

PVC core-sampling tubes. The tubeswerecapped, sealed,

and stored in the laboratory at room temperature
(approximately 25o Celsius) until sufficient time had

elapsed for anaerobic conditions to develop in the columns

of water. Then, in situ measurements of dissolved oxygen

and pH were made. Water was siphoned off, filtered, and

preserved foranalysesof concentration of selected trace

metals or elements and nitrogen.
Chemical analyses of the concentration of nitrate

(NOr,), nitrite (NOr), and ammonia (NFt), as well as that
of major ions were made so that the redox potential (pE)

coutd be calculated (table 9). The redox potential was

computed using the WateQ2 model (Ball, Norstrom, and

Jenne, 1980) and the model computation was based

on the equilibria between ammonia (NI{+) and nitrate

{NOr) for the following reaction:

NOi+ 10H+ *8e'=NHo* +3H2O

It appeared, from consideration of the proximity
of the core-sampling sites to inflowing streams, that pE
varied according to the quantity of organic material

26 Water and Sediment in Scofield Reservoir, Utah
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available (table 9). The smallest values of pE as well as

the largest concentrations of manganese and iron occurred
in the cores collected at sites near the tributary inflow
(sites M65 and R90), whereas the largest values of pE
and smallest concentrations of iron and manganese occurred
at sites more distant from the inflow points (sites R50

and M30). Presumably, there would be more organic
material deposited near the points of inflow to the reservoir,
and the pEdeveloped in a sealed sample from near those
inflow points would be smaller.

The relationship between the concentration of the
trace elements and of pH with pE are shown for each of
the four sediment cores in figure 20. The concentrations
of arsenic, iron,lead, and manganese increased inversely
with pE, whereas zinc increased directly with pE. The
concentration of dissolved metalsin the simulated anaerobic
environment suggests (but does not necessarily confirm)
that the concentration of metals in the sediments are
greater at a given site since the solubilities of the metals
vary according to the redox state of the water.

The concentrations of metals in sediment in Scofield
Reservoir could be a function of the availability of the
metals as well as the redox state of the water. Therefore,
to assess the effects of trace-metal transport to the reservoir,
it was concluded that additional sediment sampling needs

to focus on the quantities and solubility of metals in the
sediments at sites both near the inflow from areas of coal
mining and at various distances from these inflow sites.

Silicate, Nonsilicate, and Nondetrital Phases

Additional sediment cores at sites M30 and M65
were collected from Scofield Reservoir during August
1980. The cores were sliced into sections and analyzed
by the U.S. Geological Survey's laboratory in Denver,
Colorado, for arsenic, cobalt, copper, nickel, mercury,
lead, zinc, manganese, iron, lead-210, coal, and loss on
ignition. Several of the metals are potentially toxic pollutants

and the effect of metal-enriched sediments on benthic
organisms and fish has been noted by several investigators,
including Bryan and Hummerstone (19?3) and Ayling
(1974).

The metals were partitioned into tlre silicate, nonsilicate,

and nondetrital phases using leaching experiments described
by Skei and Paus (1979, p.24h2a1). The U.S. Geological
Survey laboratory performed the chemical analyses of
the sediments using methods that were slightly modified
(methods 1-3) from those presented by Skei and Paus.

These methods are described by Delora Boyle (U.S.

Geological Survey, written commun., April 8, 1981).

Tbtal extractable metals (method f ). A 0.S-gram
portion of dried sediment was transferred to the teflon
beaker used in the decomposition bomb. Five milliliters
of hydrofluoric acid, 3 milliliters of hydrochloric acid,
and 3 milliliters of nitric acid were added to the sample.
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Tablc 9. Values of pH and pE, and concentration ofdissolved oxygen, nitrogen, and dissoh€d metals and elements fmm water

in contact with sediment cores
lsit : Se€ fig[re 2 for locstionl

Temperatu re (degrees Celsius)
pH
pE

Milligrams per liter
Dissolved oxygen
Ammonia (NHo as N)

Nitrite (NOr as N)
Nitrate (NOr as N)

Micrograms per liter
Arsenic (As)

Beryllium (Be)

Cadrnium (Cd)

Chromium (Cr)

Copper (Cu)

lron (Fe)

Lead (Pb)

Manganese (Mn)
Mercury (Hg)
Nickel (Ni)
Selenium (5e)

Zinc (Zn)

25.0
6.84
6.56

.10

.011

.009

.561

24.O
6.55
7.01

.25
.019
.005

3.2

24.O

6.95
6.O2

.12
8.4

.014

.046

24.0
7.13
6.14

.50

.124

.022

.878

1

0
0
0
3

120
5

220
0
5

0
10

4
0
1

0
1

4,000
3

720
0
3

0
10

1

0
4
0
5

60
2

40
0
3

0
20

2

0
1

10
2

30
3

20
0
5

0
10

MANGANESEARSENIC

E

l$T'E
E
z
io
F
E
Fz
uJ()
z
o()

3

E
UJF
=2E
ul
&

1

7.16.5g
or

5.

7.2

7.O

-o. 6'8

d.e

EXPLANATION

SITE-See figure 2 for
location of site

tr M3O

a RSO

o M65

x R9O

6.4
5.9 6.5

Figure 20. Relation of concentration of dissolved trace metals to pE, and of pH to pE for an artificially developed anaerobic
zone, October 1979.

7.1

Chemical and Physical Characteristics of Sediments 29



The bomb was then sealed and placed in an oven at l20o
Celsius for 2 hours. After cooling, the liquid from the

bomb was placed in 50 milliliters of saturated boric acid

solution. Because there was some insoluble material
present, the solution was filtered through a Whatman 40

filter and diluted to 100 milliliters prior to analysis.

Nonsilicate extmctable metab {method 2). A 0'}gram
portion of sample was transferred to a round-bottom
flask equipped with a condenser. After careful addition
of 5 milliliters of concentrated nitric acid and 1.5 grams

of potassium bromide, the resulting mixture was refluxed
for 2 hours. The digested mixture was diluted to about 4O

milliliters, filtered through a Whatman 40 filter, and

diluted to 50 milliliters prior to analysis.
Nondetrital extractable metals (method 3/- One

gram of dried sedimentwas transferred to an Erlenmeyer

flask. One hundred fifty milliliters of 20-percent acetic
acid was added and the flask was shaken for 12 hours at
room temperature. The solutionswere thenfrltered through

a Whatman 40 filter and diluted to 250 milliliters prior to
analysis.

Nondetrital extractable metal is considered to be

easily removable (and probably available to biota).Included

are metals bound in the easily soluble amorphous compounds

of manganese and iron, and metals loosely held in ion-

exchange and sorbed positions or attached to organic
mafier Also included are metalsin waterthat fills intergrantilar

spaces of the sediments. The nonsilicate extractable
metal is considered to include all metals (including the

nondetrital) except those bound in the silicate minerals.

The quantities of metals bound in the silicate and oxide

minerals may be determined as the difference between

the total extractable metals (method 1) and the nonsilicate

extractable metals (method 2). The quantities of metal

held tightly in organic material, in sulfides, or strongly
attached to clays may be determined as the difference
between the nonsilicate extractable metal (method 2)

and the nondetrital extractable metal (method 3). [.oss

on ignition provides an estimate of the quantity of organic

matter.
The results of the analyses (tables l0 and 11) were

plotted in figures 21 and 22 to show the depth variation

Lf tru"" metals for the three leaching tests. In addition,
the differences of concentration between methods 1 and

2 and between 2 and 3 are differentiated by shading to
show the additional meral solubilized by progressively

stronger leaching tests. For example, the light shading

t*pr"ients the quantity of metal bound in the silicate

and oxide minerals (method 1 minus method 2); the

intermediate shading represents the quantity of metal
tightly held in the organic material, in sulfides' or
stiongly adsorbed to clays (method 2 minus method 3);

and the dark shading is the nondetrital or easily soluble

metal. The concentration of metals determined as the

difference between methods 2 and 3 are, hereafter,

referred to as the "sulfide fraction-"
Total extractable arsenic ranged from 0.00 to 0.80

part per million at site M30 and from 0.20 to 0.40 part per

million at site M65. The largest concentration occurred
in the near-surface section at site M30, but there is no

apparent arsenic enrichment near the surface at site

M65. Most of the arsenic at both sites occurred in either
the nondetrital (easily sotuble) or silica-bound (difficult
solubility) fractions.

Total extractable cobalt ranged from 40 to 50 parts

per million at site M30 and from 30 to 50 parts per

million at site M65. The largest concentrations occurred
in the near-surface sections at both sites. Cobalt occurred

in the silica-bound fraction (with a small quantiry occurring

in the nondetrital fraction) at both sites.
Total extractable copper ranged from 15 to 48

parts per million at site M30 and from 10 to 40 parts per

million at site M65. The largest concentration occurred
in the near-surface section at site M30 but in a deeper

section at site M65. Some silica-bound copper occurred
in the near-surface section at site M30, but otherwise
most of the copper occurred in either the nondetrital or
sulfide fraction at both sites.

Total extractable nickel ranged from 50 to 60 parts

per mitlion at site M30 and from 20 to 70 parts per

million at site M65. The largest concentrations occurred
in the near-surface section at site M30, and in a deeper

section at site M65. At both sites most of the nickel
ocburred in the silica.bound fraction and a small quantity
occurred in the nondetrital fraction.

Total extractable mercury ranged from 0.08 to
0.46 part per million at site M30 and from 0.08 to 0.20

part per million at site M65. The largest concentrations
occurred in the deepest section at site M30 and near the

surface at M65. Virtually all of the mercury at both sites

occurred in the silica-bound fraction, which is the least

soluble fraction. The maximum concentrationof mercury

in the nondetrital and easily soluble fraction was 0.02

part per million at both sites.
Total extractable lead ranged from 4O to 60 parts

per million at site M30 and from 20 to 50 parts per

million at site M65. The largest concentrations occurred
in the near-surface sections at both sites. Lead occurred
in the nondetrital, sulfide, and silica-bound fraction at

site M30 but only in the sulfide and silica-bound fraction
at site M65. In the near-surface section at site M30,

.about one-half of the lead occurred in the nondetrital
fraction and about equal quantities occurred in the sulfide
and silica-bound fraction. In the near-surface section at

site M65, approximately equal quantitiesof lead occurred

in the sulfide and silica-bound fractions.
Total extractable zinc ranged from 62 to 116 parts

per million at site M30 and from 42 to 88 parts per

million at site M65. The largest concentrations of total
extractable zinc occurred in the near-surface sections,

TYater and Sediment in Scofield Reservoir, Utah



Table 10. Chemical analyses of sediment cores from site M30, August 1980

lSee figure 2 for location of site. Method: l, total extractable metal; 2, nonsilica extractable metal; 3, nondetrital extractable metall

sediment ignition
(centimetersl (percentl

Nickel Mercury Manganese

0-10

10-20

20-30

30-41

0.9

1.0

.7

.8

116
58
20
96
63
25
64
3B

15

62
34
13

60
40
2s
50
40
25

50
20

1 0.80 50
2-10
3 .25 10
1 .80 40
210
3 .50 10
1 .00 40
2-10
3 .25 10
1 .40 40
210
3 .00 10

4B

28

13
33
31

19
15

20
19

20
17
13

60 0.38
27 .00
25 .O2

60 .08
27
25 .02

50 .20
15 .00
12.s .O2

50 .46
15 .02

12.5 .02

.00
oo_

526
468
493
332
373
343
442
398
435

368
f23
3s8

13,600
13,500

4,200
14,000
14,300
4,025

12,200
8,900
3,625

'11,200

9,900
2,800

Table 11. Chemical analysis of sediment cores from site M65, August 1980
[See figure 2 for location of site. Method: 1, total extractable metal; 2, nonsilica extractable metal; 3, nondetrital extractable metal]

Parts per millionDepth of Loss on
sediment in ignition
centimeters (percent)

Nickel Mercury Manganese

14,200
10,000

2,900
7,660
7,400
"1,700

9,660
7,000
2,325
9,360
5,900
-1,550

374
304
305
162
163

165

252
276
268
272
208
203

s0 20 40
10 28 15

10 19 12.
30 10 20
10175
10 13 12.
30 40 70
10 20 10
10 13 12.
40 15 30
10 17 10
0 13 12.

0.40

.25

.20

1.0

.8

.8

.6

0.20
.00
.00
.16
.00
.02
.18

.00

.00

.08

.00

.o2

50
20

0
20

5

0
40
20
25
20
20
20

88
43

35
42

37

28
56
36
30
42

30
18

.00

.40

.00

j'
.00

0-7.5

7.5-r 5

15-22.5

22.5-30

with generally decreasing concentrations with depth at
both sites.Zinc occurred in the nondetrital, sulfide, and
silica-bound fractions at both sites, and at site M30 the
concentration in all three fractions generally decreased
with depth.

Total extractable manganese ranged from 332 to
526 parts per million at site M30 and from 162 to 374
parts per million at site M65. The largest concentrations
occurred in near-surface sections at both sites, and virtually
all of the manganese was in the nondetrital fraction at
both sites.

Total extractable iron ranged from 11,200 to 14,000
parts per million at site M30 and from 7,600 to 14,200

-arts 
per million at site M65. The largest concentrations

-

occurred in the near-surface section at site M65 and in a
deeper section at site M30. The iron occurs in all three
fractions but most was in the nondetrital and sulfide
fractions at both sites.

The differences between the concentration of trace
metals in the sediments near the inflow of Mud Creek
(site M65) and those in the middle of the reservoir (site

M30) were too small to indicate that sediments related to
coal mining in the Mud Creek drainage have affected
the trace-metal characteristics of the bottom sediments
of the reservoir. Sediments deposited at site M65 clearly
contain more coal than do the sediments deposited at

site M30; however, the concentrations of most of the
trace metals in the near-surface sediments at site M65
were no larger than at site M30.

Chemical and Physical Characteristics of Sediments 3l
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Figurc 21. Vertical profiles of trace metals extracted from sediments by selective leaching methods and loss on ignition
in sediment cores from site M65, 1980. (site M65 is shown in fig. 2).

TOTAL EXTFACTABLE METAL(METHOD 1)

NONSTLTCA EXTRACTABLE METAL (METHOD 2)

NONDETRITAL EXTRACTABLE METAL (METHOD 3}

LOSS ON IGNITION

CONTENT OF METALS IN SULFIDES. HELD TIGHTLY
IN ORGANIC MATERIALOR STRONGLY SORBED
TO CI-AYS - Determined as difference in concen-
trations between methods 2 and 3

3. Monitor sediment concentrations in Eccles Canyon
during both thunderstorm and snowmelt runoff. SufEcient
data need to be collected to compute total sediment
Ioads. The type and quantity of trace metals and other
minor elements associated with the sediments also
need to be determined.

EFFECTS OF THE RESERVOIR ON
THE QUANTITY AND TEMPERATURE OF
WATER IN THE PRICE RIVER

During October 1, 1979-August3l, 1980, theoudlow
from Scofield Reservoir as measured at site S37 on the
Price River (fig. 2) was 675ffi acr+feet (table 5). Approximately
55,000 acre-feet of water was stored in the reservoir on
August 31, 1980, and 46,500 acre-feet on October l,

CONTENT OF METALS IN SULFIDES, HELD
TIGHTLY IN ORGANIC MATER]AL OR STRONG.
LY SORBED TO CI-AYS-Determined as dif-
ference in concentrations between methods 2
and 3

CONTENT OF METALS IN NONDETRITAL MA-
TERIALWHICH INCLUDES METALS BOUND IN
THE EASILY SOLUBLE AMORPHOUS COM.
POUNDS OF MANGANESE AND IHON AND
METALS LOOSELY HELD IN ION.EXCHANGE
AND SORBED POSITIONS OR ATTACHED TO
ORGANIC MATTER-Determined by method 3

t979, representing an increase in storage of 8,500 acre-
feet. Evaporation from and precipitation on the reservoir
was estimated from National Oceanic and Atmospheric
Administration records at Scofield Dam to be about
8,000 and 2,900 acre-fdet, respectively. (See, for example,
National Oceanic and Atmospheric Administration, July
1980.) The quantity of bank storage is undetermined and
is incorporated with the residual quantity of unmeasured
inflow, whichwas calculated tobe 2,000 acrefeet. Neglecting
bank storage, the net depletion to the Price River was
the quantity lost to evaporation (8,000 acre-feet), which
was about 10 percent of the total inflow. This depletion
is more than offset by the regulated more uniform flow
in the river downstream from the reservoir and the flood
protection, recreation, and beneficial use of flows that
would be lost without the reservoir.

Streamflow temperatures were monitored during
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the 1980 water year to determine the reservoir's effect
on the temperature of the Price River. The average

monthly temperatures at site S2 on Fish Creek upstream

from the resewoirand site S37 on the Price Riverdownstream

from the dam are illustrated in figure 23. The water is
released from the dam at an altitude of 7,586 feet, where

its temperature parallels, but is slightly greater than, that
measured in the reservoir at site M5 for that level (fig.9).

The average monthly temperatures of the Price
River ranged from 3.5o Celsius during December to
18.80 Celsius during July, whereas the average monthly
temperature of Fish Creek ranged from 0.0o Celsius

during December to 18.60 Celsius during July. The largest

difference in temperature between those inflow and ouflow
sites occurred between November and January, when

the temperature of the outflow was about 40 Celsius
warmer than that of inflow from Fish Creek.

SUMMARY AND CONCLUSIONS

1. During the first 11 months of the 1980 water
year, Fish Creek contributedT?percent, Pondtown Creek

6 percent, and Mud Creek 16 percent of the inflow to
Scofield Reservoir. Precipitation on the reservoir and

inflow from other small tributaries (unmeasured) and
ground-waterseepage contributed the remaining 6 percent

of the inflow.
2. Based on the records of Fish Creek, inflow to

the reservoir during the 1980 water year was about 80

percent greater than the 1938-81 annual average inflow-
3. During October 1, lg?g-August 31, 1980' the

discharge-weighted average concentration of dissolved
solids in the combined inflow of Fish, Pondtown, and

Mud Creeks was 195 milligrams per liter. The discharge-
weighted average concentration in the outflow for the
same period was 175 milligrams per liter. The predominant

ions in the inflow, the reserooir, and the outflow were

calcium and bicarbonate. Chemical precipitation of calcium
carbonate in the reservoir is believed to have caused

most of the Z$milligram-per-liter decrease of concentration
between the inflow and the outflow.

4. The concentration of total nitrogen and phosphonrs

was large in most inflowing streams during April-June
1980, and most of the total loads of those constituents
were produced during that high-runoff period-

5. During October 1, 1979-August 31, 1980, the
estimated discharge-weighted average concentration of
total nitrogen in the combined inflow of Fish, Pondtown,
and Mud Creeks, was 1.1 milligrams per liter (0-8 dissolved
+ 0.3 suspended). The discharge-weighted average
concentrationof total phosphorus in the combinedinflow
was 0.06 milligram per liter (0.01 dissolved + 0.05 suspended).

6. Unusually large concentrations of nitrogen and
phosphorus occurred in runoff from Eccles Canyon during

Figure 23. Temperature of Fish Creek upstream
from Scofield Reservoir and of Price River down-
stream from Scofield Reservoir, 1980 water year.

May 1980. The large cnncentrations probably are associated

with flushing of residual debris left in the basin during
clearing of the forest land in an underground coal devel-

opment area.
7. During October I, 1979-August 31, 1980, the

discharg+weighted average concentration of total nitrogen

in the outflow from the reservoir was 0.9 milligram per
titer (0.6 dissolved + 0.3 suspended), and that of total
phosphorus was 0.03 milligram per liter (0.01 dissotved

+ 0.02 suspended). The large decrease of concentration
of phosphorus between the combined inflow and the

outflow is due in part to settling of suspended matter or
use through photosynthetic processes in the reservoir
or both.

8. The trophic state of Scofield Reservoir was evaluated

on the bases of the nutrient content of the inflow, of
water in storage, of the outflow, and of dissolved-oxygen
depletion during the summer stratification period- The

data indicate that the reservoir is either mesotrophic or
borderline between mesotrophic and eutrophic, and that
it may become higtrly eutrophic unless corrective measures

are taken to limit nutrient inflow.
9. In order to detect the possibility of increasing

productivity and eutrophication of Scofield Reservoir,
nutrients need to be monitored in Mud Creek and in the
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outflow from the reservoir. Also, seasonal data need to
be collected from the reservoir at a site near the dam.

10. Scofield Reservoir is dimictic with turnovers in
the spring and fall. Direct thermal stratification occurred
during the summer months between the periods of turnover.

Maximum thermal and chemical stratification occurred
in late July just prior to the autumn turnover.

I l. Except during the turnover periods, dissolved
oxygen was considerably depleted below an altitude of
?,590 feet, where about 20 percent of the water is stored.
The brief period during and following the turnover was

the only time when anaerobic conditions did not exist
below an altitude of about 7,580 feet. During the summer
stratification period, which began after the spring turn-
over, the depletion of dissolved oxygen in the deeper
Iayers of water was paralleled by supersaturated concentration
in the shallow layer. The simultaneous occurrence of
depletion and supersaturation occurred as a result of
photosynthetic processes.

12. During September-October 1979 and August
1980, the concentration of dissolved arsenic, lead, and
mercury in Scofield Resewoir did not exceed the ma'ximum
contaminant levels set by the U.S. Environmental Protection
Agency for public-water systems.

13. Bathymetric profiles made at selected reservoir
cross sections during September 1979 can be used to
assess future rates of sediment deposition.

14. Sediment deposition in Scofreld Reservoir during
1943-79 was estimated to be 3,000 acre-feet. The average
annual sediment yield of the reservoir's drainage basin,
as determined from bathymetric surveys and dating with
radioisotopes, ranged from 0.2 to 0.5 acre-foot per
square mile.

15. Most of the coal deposition in the reservoir
occurred prior to about 1950. Since 1943, the deposition
of sediment has decreased the storage capacity of Scofield
Reservoir by about,4 percent.

16. The difference between the concentration of
trace metals in the sediments near the inflow of Mud
Creek and those in the middle of the reservoir was too
small to indicate that sediments related to coal mining
have affected the trac+metal characteristics of the sediments.

The concentration of total extractable mercury in the

sediments near the inflow of Mud Creek ranged from
0.08 to 0.20 part per million, and at a site near the middle
of the reservoir the concentration ranged from 0.08 to
0.46 part per million. However, virtually all of the mercury
is silica bound, which is the least soluble fraction. The
maximum concentration of mercury in the nondetrital
and easily soluble fraction was 0.02 part per million at

both sites.
1?. Fluvial sediment needs to be monitored in Eccles

Canyon to determine the effects of clearing of forested
land for coal development. Both thunderstorm and snowmelt

runoff need to be monitored so that sufficient data are

collected to compute sediment loads.
18. Trace metals in the sediment in the streams

and in Scofield Reservoir need to be studied in greater
detail.
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Table 1. Published stream-gaging records and
Site No.: See figure I firr locarion.

ranges of annual discharge, lgjl-g0 water vears

Dau srrurce: t. ttl-l t -|(1. L'.S. Gc(rkruic,al Sun ev unnual rclx}ns on strerm rncasuremc s iasucd i$.ll.aterSupply papcrs. Surface \f.!rar Suppl}_ ofthc united sr'ttr' colorarlo Ritcr 
-Basin:.2,. 

rxr-ttl. u-i. c".r"gr"J !"r-"r, -nuar rcponr of surfaccw.rcr R.cords of urah: .1. l9('i-7{.

"';i;HffiliU;Xffitm,or 
wet*'Resourccs Dei" i"-. u,"r'.'Ci i. s".t*i -w",., n."oa", +liz'i-il'. iri. c*rogicar sunc-tJ

Sit C*r1
llo. rltiqr'flo.

t$ininnrm rnrrrJ dircftrrll ilrrinrnn rrrruJ dirlrr.c
A.rltrt 'tftily- A.r+fr.t Wrtry: DrL
FrtI ptyr grrq.

50,r 0930s500
50.3 09309600
s0 5 @30s8tr
sr 093t0m
s2 093r0€oo
s4 GBlo550
s?9 0qil06m
s36 ogilo7w
536.5 0Sllm
st7 GBil5fft
917.02 093r17m
s37.04 0g3t2(no
s37.06 0sil2500
537.1 @3r2600
s37.2 0g3t27m
s37.3 o$il2800
s37.4 o(x|t2900
s37.45 og3t:mo
s17.5 0ss13040
ser.56 0s3rgsm
s37.? 09113965
s59 0s3t3$75
s60 0sil3985
s60.2 0$14m
560.4 093t4250
s60.6 093t4280
s6r 09314340
562 0S014374

s63 09314500

Farrurera Drtch negr Farnrr*
FarrvrerY Tunne{ negr Farrycw
Gooscierrv Creet n€f Farrrle*
GooseOerry Creek neer Scofreld
Fisfr Creet abor*c rEE voir. nesr Scofield
Pondtown Geek nry s+6field
Eccla C.nyon ner Scolield
Mud Craek b€low l rintF OuartGrr Canvon, at Scolield
Scotield Rcranrorr ner Scofield
Price River ner Scof ietd
Price Eivcf near Soldrer Summrr
Nonh Fork Whrte River ner Soldier fummit
Vllhire Fiver ner Soldrer Summrr
White Rir/er bet6* Tabbyune Creet, near Soldrr Summrt
Beaver Creet neer Soldrer Sumrnrr
Wiltow Creek nar Castle Gare
Willorrr Cree*. at Castl€ Gatc
Prica RivEr nsar Heiner
Sprir€ Canyqn below Sowbdly Gulch. ar Helpsr
hice Biver n6r HdDe
Coal Crcek ncr HglFrer

Soldier Creet [reloiv mine, near Wellirgton
DuEout Crcctt nenr Sunnyside
Pricc Biver belorv Coal Creek. near WellinEion
Price Fiver betow Mlller Creek. near Wellington
Oesert Seep Wastr near Wellington
Grasy Trarl Creek at Sunnprde
Horse Canyon near Sunnvsrde
Price River at Woodsrde

597
t.740
3.1 50

3.370
?.350

lr I
rI

6.160

FI
r3.760
35.380
3.670
3.000
t,600

262
549

' (rl
r8.34tt

90*":

t5.480
r5,740

6.0t0
5,080

293
?2.670

l 957
r969
r962
1952

'T
tgl

t95;
l 9ri2

ls44
r95?
r98o
r980
r979

l.Z3.l
3.4

t.2.3
1,23.4
l:.3.4
4
,f

4
1.2,3.4

1.2.3.4

?

t.?.3
3.4

2.3.4

43.4
4

1,2,3,4
4

4

4

4

1961 2.410
1971 2.410
r96t to.o70
1977 29.520
1977 rf.ggt
1gfl)
rgil
1979 13,470

{'l
r96t 96.660
1963 39.680
1946 5.670
r{xir 48.020
1977 3t.090
r9?7 5,650
1977 t4,690

rs52
r980
tt:

2253m
253

*,t:

it

,.

tgtil
1979't
1956 208.8Q
1977 t47.mo
1977 27.270
1979 8.2n
t979 3to
1977 247.8m

1952 I

1980 3.4
1980 3,4
t980 4

1980 4

1952 t.2.3,4
Satoarl rsd

,..- Pqid of rerd

Only I year of rtrofd
I Reservorr contenE.

$E Dninap
No. Strrrn rt.ra

lacrtrl

Tabfe 2- water budget for serected basins , 1g71-g0 water
years
Site No.: Sce fi{urL' t fttr location.
Evap.rranspirarion: Compurcd from relationship; cvirp()rran.sriiratitrn is
cqual t() average annual precipiration minu..i avera{c annual srreamtlow.

Quality of Surface Water

Chemical Quality
Slreams

considerable data for defining rhe chemicar qualiry
of rvater have heen coilected on streams in the price
River basin since 1969. Mundorff ( lgz2) described the
inorganic chemistry of the warer in reration to georogy
and the effects of warer use. including irrigarion. waooeil
and orhers (1981) prepared maps sliowing the range of
dissolved solids and inorganic chemical composirion as
relared ro the geology. Lines and plantz { lggl ipresented
a summary of water-quality data for stream sites that
began operarion in rgTB as parr of the u.s.Georogical
survey's coal-hydrology monitoring program. Their data
included inorganic. organic. and biologic constiruenrs.
Ponce and Hawkins { tgTB} studied the mechanics of salr
pickup from overland flow on rhe Mancos Shale.

In this stud)'. emphasis lvas placed on nurrienrs
and inorqanic constituents. includine trace metals and
major ions- The inorganic data were collected primarily

Averrge

rnfi.rd
p.ripitaror

(inchaI

AYr'r{| annud
rtildmflow

Acrr.fat lndrc Evapotrrntpirrtior
linchsl

Fish Creek

Whire Riyer 48.400

S3? 2 Eeaver Creer 16,?00

S37 3 Willow Creer 40.200

tl

5

?

2

32

22

23

r8

36.430

20,r00

2.860

5,900

tt1t'

1f

21'

to

-:
Average l9

tics for the sites given in table J. Most of rhe serected
sites are eithernear rhe base of the Blackharvk Formation
or in an area of active or pianned coar minine {fiq. r t.

Surface Water
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EXPI.ANATlON

HYDROLOGIC DATA SITEANO NUMBER-G preceding
number indicates a ground-water srte: S preceding
number indicates a surface-water site.' C after num-
ber indicates chemical analysis available {Waddell
and others; 1982. table 8 or t 1|

a str SEEPAGE - STU0Y SITE

o^/E:T'E SPRING

o cEE.t WELL

r GT?C GAGING STATION

f{ clrc MINE PoRTAL

ACTIVE COAL MINE

INACTIVE COAL MINE

WATER-OUALITY DTAGRAM (FROM STtFF, r951l

Calcium (Cal 

- -Bicarbonate 
{Hco3l

plus Carbonate {CO3}

Magnasium (Mg! '--Sulfate (SOn|

Sodium {Na} plus \
Potaseium {Kf

Chloride {CI}

ffi
6420?46

MITLIEOUIVAI.EN TS PER LIIEB

Figure 2. {above and facing page} Seep.rge-study sites
,rnrl rluality of ground and surface wator in the Mud
Creek drainage lrasin, 1979-80.

lumpcrature, pH. ilnd dissOlvecl ()xvgen wcre made at
It).sitcs. und chemical unalvses for the major inorganic
ion.s. trilce mctals. and nutrients were made at 9 of the
sitc.s tfig. -ll. The purp()sc of the sampling rvas to dcter '

minc: { l} lf ilnaerohic conditions occurred seusonallv
in the reservoir. {2} sources ilnd quantitv t-rf nutrient
Ioading, rnd {3} concentration and distribution of trace
metals in the reservoir. Only a summary of the results
is included in this report.

The three perennial streilms that florv into Scofield
Reservoir are Fish. Mud. and Pondtown Creeks. The
largest stream is Fish Creek. rvhich durinq the l97l-tl0
rvater vears had an average annual discharge of about
.16.430 acre-feet. During the 1980 water vear. Fish Creek
had a discharge of 61.690 acre-feet. Mud Creek 13.-l?0
acre-feet. and Pondtown Creek 5.3S0 acre-feet. The
drainage of Mud Creek is in an area with a history of
unclerground mining. and recenrlv mining has accele-
ruted. Little mining has occurred in the drainage of
Pondtorvn Creek.

Storage of rvater in Scofield Reservoir began in
l$:6. The usable storase capacitv rvas increased in l9-15

n'hen a rockfill rlam \ril.q constructcd llh('ur F(Il feet
dr)\\'nstrcunt fronr thc rrri*{inal dem. In lt}-15. rhc usahlc
capacit;" of the rescrvoir rvas 65.7ti0 acre-fect. and dead
storage rvas 8.000 acre-feer. Scofield Resen'oir regulares
the florv of the Price River. The resen'oir provides rvater
for irri_sation in the vicinitl'of rhe cirl'of Price. and it
also provides flood conrrol and recreational facilities.

During September-Ociober l9?9. the reservoir
$'ater rvas rvcll mi.xed. Temperature. specific conduc-
tilnce. concentration of dissolved oxvgen. tnd pH rvere
homogeneous verticallv and areillly thrtrughout the
reservoir. Temperature ranged from about l3o to l5o
Celsius. and the concentration of dissolved solids. as

estimated from specific conductance. ranged from about
140 to 180 milligrams per liter and avera*qed about 170

milligrams per liter. The water rvas well orrgenared.
with the concentrations of dissolved oxvgen ran_uing
from about tt to t2 milligrams per liter. The pH ranged
from about tl.6 to 8.9. The homogeneity of the chemical
constituents and physical properties, as '*'ell as the
turbidity and suspension of algae. indicated that the water
in the reservoir was mixing because of autumn turnover.

During August 1980. the reservoir was stratified. A
well mixed laver of water with almost consrant tem-
perature existed above an altitude of about l.5fti feet
above sca levcl. The averagc depth helow the lake surface
of thickncss of this zone wls ahtlut 25 fcet. Such a ?.onc

in a reservoir is defined as the epilimnion rHurchinson.
1957. p. 4271. A poorly mixetl zone. or meralimnion.
occurred in the reservoir at depths below rhc alritude
.of abodt 7.5t15 feet. The average thickness of rhe metal-
imnion was ahout t0 feet. and it wils confincd to rhc
deeper parts of the reservoir. At the lower part of the
metalimnion. helow the altitudc of about -.i77 fecr.
was a zonc of rvuter that was depleted of .iis.srllved
()xvsen (unucrohict. The thickness o[ the enaerohic
zone was about 2 feet.

Stratification in the reservoir also rvas r-'r'idcnt for
specific conductance and pH. Ahove an ultitude of ahout
7.585 feet. the concentration of dissolved solids ti.ls

estimated from specific conductancelranged frr:m alrout
165 to 170 milligrams per liter: below an ultitude of
7.585 feet, the concentration ranged from about 170 to
180 milligrams per liter. The pH ranged from about [i.5
to tt.9 above an altitude of 7.585 feet anrj from about
7.6 to 8.5 below 7.585 feet.

Dissolved and suspended nutrients \rere deter-
mined for 23 samples collected from the reserttrir during
1979 and 1980. Dissolved and suspended nitrocen were
separated into the inorganic and organic pirases. In-
organic nitrogen includes nitrate. nitrite. anci ;lmmonia
converted to an equivalent concentration tlf nitrr.gen as N.

Surface Water
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Table .1. Range of concentrataon of dissolved trace elements for selected streams. October 1. 1g7g-August 11, 1980
Sitc So.: See figure I frrr locatirrn- AII cttncentratitrns in micrograms per liter.

Ste
No.

Strrm Arrsnic Boron CoFper lron t-cad It/tcrcury Selenium Zinc

52 Fish Creek

54 Pondtown Creek

S29 Eccles Canvon

S36 Mud Creek

S37 Price River

S59 Soldier Creek

Maximum
Minimum
Number of
measurements

Maximum
Minimum
Number of
measurements

Maximum
Minimum
Number of
rneasurements

Maximum
Minimum
Nurnber of
rneasurements

Maximum
Minimum
Number of
measurements

Maximum
Minimum
Number of
measurements

<10 t60
<1 10

65

<10 450

<t l0

77

950
<1 10

59

<10 30

<t t0

68

<10 20

<1 <10

65

220
<1 <10

27

<1

<1
30

<5

6

40

6

I

40
<5

g

60

t0

I

30

4

6

280

40

7

<1

<1

7

<1

<1

I

<1

<1

I

13

<l

66

<1

<1

<1

<1

I

<l
<l

6

3
<1

7

I

<1

<1

I

2

<t

I

I
<l

6

3

<1

7

21

<l

7

5

<1

I

28

<1

I

l9
<1

6

3

<t

7

50

(3t

t0

(3)

<0.1

<.1

5

<.1

<.1

6

<.1
<.1

6

<.1
<.t

4

<.1

4.1

4

<.1

<.1

2

2.0

.05

r0
<3

7

440
<3

I

180
<3

I

10

<3

I

20
<3

6

2A

<3

7

(3t

Flecommen4ed maximum ti Fits_
Domestic water supply I

50

Freshwater aquatic life 2

so (31 1.ooo

1 U.S. Environmental Protection Agency, 1976, p.5.
2 U.S. Environmental Protection Agency. 1978. p. 14-245.
3 Li*it is dependent on type of aquatic species as well as other chemical constituents and physical properties of the water.

Most of the dissolved nitrogen was in the organic
form. The maximum concentration of dissolved inorganic
nitrogen during 1979 was 0.12 milligram per liter, and

during 1980 the maximum was 0.47 milligram per lirer
as shown in the table below:

Dissolved nitrogen as N

rmilligrams per liter)

Suspended nitrogen as N

(milligrams per liter)

Inorganic

tnitrate + nitrite + ammoniai

trlinimum

Inorganic

initrate + nitrite + ammoniat

a

Organtc

\larrmunr \linimum \'laxrmunl \linimum \larrmum \linimUm \taximum

Organic

Surface Water 11

1979

19frO

0.0r
.05

0.12
.17

0.42
.38

0,8r
.63

0.12
<.01

1.+{
.01

<0.01
<.01

t.37
3.62
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lKsolo-
EXPLANATION

Oat ALLUVIUM TOUATERNARYI

ETACKHAWK FORMATTON {CFETACEOU S}

srAR potNT SANDSTONE (CRETACEOUSI

CONTACT

FAULT-Dashed where approximately located

ACTIVE COAL MINE

lNACTIVE COAL MINE

HYDROLOGICAL DATA SITE AND NUMBER

Star Point Sandstone alons rhe Plea.sant Vlllcl' fault
zone neitr thc mouth of BtlarrJinr:housc Canvtrn. The
discharge of the spring during Ocrober l9?9 was 180
gallons per minute and during September 1980 it rvas 350
gallons per minute. Between sites Sl6 and Sl9. Mud
Creek gained approximately t80 gallons per minure on
October 13. 1979. and September 5. t980. These gains
represent discharge from the Star Point Sandstone along
the Pleasant Vallev fault.

Downstream from Eccles Canvon. measured gains
and losses in streamflow were inconsistent in 1979 and
t980. The inconsistency mav be due to measurement
errors or to changes of storage in rhe alluvium. Although
the thickness of the alluvial deposits is not known. rhe
areal extent increases downsrream from the mouth of
Eccles Canyon tfig. l5). A 5- to lspercenr error is not
uncommon for measurements made rvith p.vgmy current
meters and for a discharge of 2.000 gallons per minute or
4.5 cubic feet per second. the error could be as much as
200 gatlons per minute or 0.45 cubic feet per second.

The base flow of the stream in Eccles Canyon is
derived principally from South Fork and seepage from
the Star Point Sandstone. The largest and most'consis-
tent increase of flow in Eccles Canyon was in the reach
between the inflow of South Fork and site 526.5, On
October 12. 1979, the gain was 190 gallons per minute.
and on September 5, 1980. it was 230 gallons per minute.
The Star Poinr Sanclstone is exposed in Eccles Canyon
from near site Sl-l to almost the mouth of the canvon. The
potentiometric surface in the Star Point Sandsrone inter-
cepts the floor of Eccles Canyon near the conract with
the underlying Blackhawk Formation (fig. l7). A north-
trending fault. rvhich crosses Eccles Canvon ar rhe junc-
tion rvith Suuth Fork Canvon. may be rhe muior source
area for the sains hetrveen South Frlrk and site S2{r.5.

Whiske v Canvon. rvhich convevs water di-scharged
from the Bclina No. I Mine. ulso contrihutes consicler-
ablc quantities uf inflow to Eccles Canvon: lrur the vol-
ume of mine discharge. as opposed to natural discharge.
was not determined. On September 5. 1980. a gain of
about 130 gullons per minute was measured hetween
Whiskey Canvon and site S28.

Between sites S2lJ und S30. gains of abour 100
gallons per minure were measured on September 5. l9tt0.
Changes on Ocrober 12. 1979- could nor be determined
accurately because of unsteadv flow from Whiskev
Canvon. The increase in flow on Seprember 5. l9tt0. was
caused by seepaue from a large area along the Pleasant
Vallev fault zone tfig. l8l. Within an area about 500 feet
upstream from site S30. the rvater level in a *'ell in the
Star Point Sandstone is within 2 to 3 feet of the land
surface. There is considerable diffuse seepase. and sprinu
G66 t Iron Sprinsr discharged -15 to ii.l gallons pcr minute
on Octoirer I l. 1979. ancl Seotemkrer 5. lgti{}.

*9fl SPRING

'GEEI 
wELL

G69.5

R MINE PORTAL

-ffio- 
APPBOXIMATE POTENTIOMETRIC CONTOUR-Shows

approximate altitude at which weter would have
stood in tightly cased wells completed in the Star
Point Sandstone. Contour interval l OO feer National
Geodetic Venical Datum of 1929

Figure 15. (above and facing pagel Ceology, data-collection
sites ior ground wat€r, and potentiometric surface for the
Star [)olnt Sandstone in the Mud Creek drainage basin, 1980.

trihutrries are indicated by the abrupt rise in the graph
;rt I hc point of inflorv. Seepage gains rlr losses are indicat-
ctl hv thc rise or fall of the graph between measuring
sitcs. Streamflow at all sites in Eccles Canvon and ..rn

]ud Crcek was greater during Septeynber l9tl0 rhan

lrring Octoher 1979. but downstream trends generallv
\vcre similiar.

During periods of lorv flow. water in Mud Creek is
tlcrivcd principallv from Boardinqhouse. Eccles and Winter
{.)rurrters Cunvons. from an abancloned mine. and from
st:ul)lgc lront the Star Point Sandstone and Blackhu*'k
l;rrrntrtir-rn. The lt-l.ss of streamflow between.site.s 55 and
Sli is bciicved to be due to seepage inro abandoned
tunncls of rhe Clear Creek Mine tfig. 2). rvhich underlies
Ilart..; of \1ud Creek between sites 55 and Sti. Betu'een
sitcs .Sli and Sll. holvever. discharge from the mine
cntcred the stream. Discharge from rhe mine rvas li0
u.tlluns per minute on October 12. 1979. and 265 gallons
per minure on September 5. 1980. This conrrasts rrirh
strcam discharges immediatelv upstream from the mine
at site 55 and S8 of about l8 gallons per minute or 0.1}-l
cubic feer per second and t?5 gallons per minute or 0.39
cuhic feer per second. respectivelv.

Directlv downstream from site Sll. inflow from
Bcurdinghouse Canvon also causes an increase of
'.lrr-'xrntlorv. Most of the inflorv from Boardinghouse can-
l,'n is contributed from Brlardinshouse Spring tsite G-0.
ii:r. l5r..,vhich is a larse seepase area issuinq from the
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Thc conccntnltitrns uf sodiuln ltnd sulfatc ions
lvere uscd in cquation -l tr.r estinlilte Qp. The sodiunr and
sulfate ions are extremelv soluhlc. and thcl' are less
likely to precipitate from solution in waters such as those
rrccurring in thc Soldicr Creek area thun are the calcium
ions and carbonate. This is supportcd b1' cvidence of
deposition of calcium carhonate alons Soldier Creek
upstream lrom gaging station S59.

Averuse talues for Qp and Q6 rrerc determined
from trvo independent compututions. using the concen-
triltions of sodium and sulfate ions. As a check. the
computations also were made using the concentration of
dissolved solids. and the values were found to agree
reasonablv rvell with the values computed using sodium
and sulfate.

For the computltions of 0pand 86 to he valid. it
is essential that no overland iltrrv tle included in the
streamflow. The first computation was made using
chemical-quality data from samples collected on May
22. l9tt0. At that time. the streamflow may have inclucled
a small component of overland flow. On June 5. 1980-

there was no snowpack and overland flow was nil. Thus.
computations ug OB and Qp prohahly are most valid
heginning rvith the measurements made in June.

The computecl values of OFancl O6 are shown in
figurc lJ for Coal. Soldicr und Dugout Creeks. As the
hvdrotraphs intliciltc. the grcluntl-rvater cuntribution is
qrertcst cluring thc earlv part of the rcccssion periud.
The streamilorv during the earlv pilrt of thc recession
period consists mostlv of Qp; but by late summer or
early fall. Qp-has receded more than Q6. At Solctier and
Coal Creeks. Q6 sustains the lorv fkrw throuth the fall.

, At Dugout Creek, Op is slightly greater than Q6 cluring
the earlv fall und streamflow has almost ceased.

The estimated proportions of ground rvater aild
surface runoff fnrm Coal. Soldier. and Dugout Creeks
tluring the l9ft0 rvilter vear:ire shorvn in tablc 10. Ground-
wirter discharge from the Flagstaff Limestone contributed
uhout -1.4(X) acre-feet. or 4l percent of the combined
streamflorv o[ Ctlal. Soldier. and Dugout Creeks: discharge
from the Blackhawk and other formations contributed
about 2.20() acre-feet. or 2l percent of the streamflow.

DETECTING EFFECTS OF MINING ON
THE HYDROLOCY

Several methods were used in this study to provide
an understanding of the relationship between ground
and surtace water. Combinations of some of these methods
can be used to determine if hvdrologic changes that
occur during mining are caused bv interbasin diversions
or bv redistribution of florv along streams rvithin a basin.

The drainase basin of }{ud Creek currentlv l l98l I

is the most active minins area in the lVasatch Plateau.

T[rc pr,.''ssihilitl erists rri tlir crtiD! rrtrullr.l rvlrter ir.'nr tlrc
Ilud Creek basin into Huntington Creek b1' means t-rI

u ndergrou nd t unneling a.rsociated *'i t h m i n i ng act i vi ties.

lnterbasin Diversions

If the lorv florv of a streum is aifccted bf inre rhasin
diversir-rn of ground water. this can he determined trv
correlation rvith lorv flou's of streams in adjacenr hasins
n'here geoloql' und clinrilte ure similar. Waddell und
others t l9tt I . fig. l0) correlated the lr-rrv florvs of several
streams in the southern Wasatch Plateau. Thel' ftlund
that rvith 5 vears of continuous-dischar{e record. monthly
florvs during August. September. and October could be
estimated with a standard error of l0 percenr,

The length of the disch&r_$€ r€clrrds at Mud Creek
and Eccles Canl'on are too short to make correlations
betrveen monthl!'flows. The ratios of the monthly flows
of Mud Creek (site 536l to Fish Creck tsite S2l rvere
computed to determine their agreement for 1979 and
1980. The ratios of monthly flows for October ranged
from 0.J9 to 0.45. for August the ratios ranged from 0.19
to 0.34. and for September they ranged from 0.22 to 0.38.
Precipitation and streamflow were much greater during
l9t{0 than during 1979. so the raticrs providc .some in-
dication of how good the correlation is for variable
climatic conclitions.

The volumc o[ rvertcr that rvoultl har,c to hc divertccl
from the Mud Creek basin llefore it could tre detectetl
can be approximatcd by ussumins that the stanclard
error of estimate is similar to that ohtained by Waddell
and others (l9til. p. l3), and by using the average flow
ratio of 0.42 bctrveen Mucl and Fi-sh Creeks for October.
Usin-rr t I l a standard error of 20 pcrcent, (2) an average
fh.rw at Fish Creek at site 52 during Octotrcr of 130
acre-feet. and t]) the ratio rlf florv in \tud Creek to Fish
Creek of 0.42. then the standard crror of estimare o[ the
flow in October in Mutl Creek rvould be {*0.101 t330}
{0.42} = r28 acre-feet (or an avcrase flow of +0.45
cubic foot per second). If the direrted volume were
equal to 0.45 cubic foot per second. it *'ould be detectable
two-thirds of the time by using the correlation hetrveen
the florvs of Mud and Fish Creek.

In the Book Cliffs. it is not likell'that water will be
diverted out of the Price River basin. but diversions mav
occur rvithin subbasins. The lengths of the discharge
records at Coal. Soldier. Dugout. Grassv Trail, and Horse
Canvon Creeks are too short to make correlations betrveen
monthl!' flows. The records at these stations rvere
correlated rvith the lone-term recorci at Willorv Creek
tsite S37.3). The computed ratios indicare that correlation
rvith Willorv Creek mav be poor. probablv due to
thunderstorms in late Ausust and Seprember. rvhich are
generallv localized and of variahle inrensitr'.
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Redistribution of Flow

f,lining actir-iries ma1. affect the distriburion of
Ir* along stream reaches by'direct interception of water

Jom il srream or hv inrerception o[ *sround rvarer that is
percolaring to the stream. In several of rhe potential
coal-de'elopment areas. including the ivrud and soldier
c ree k d rai n aqes. *uagi n g sta t ions are ope rared' downstream
fronr the existing or porcntialcoal-mining areas. In atldition.
seepage-studv sites ertend lrom upstream of the coat-
minins areas to the gages. correlation ratios for flows at
seepage-study sites and at gaging starions mav prove
useful on some streams for detecting changes in the
distrihurion of flow along srream reaches.

Ratios were computed between the gaged flow
and the hase florvs at sites upstream and downsrream
from e.xisting or porenrial coal-mining areas for the Mud
and soldier creek draina-qes. The ratios. which were
computed for seepage studies made in l9T9 and lgg0.
are shown in figures22.23. ancl 24.

The ratios for flows along Mud Creek were fairly
uniform in the upstream reaches but varied considerably
in the downstream reaches (fig.22). The maximum range
in ratios at sites upstream from B'ardinghouse canvon
was l6 percent for as many as four measurements made
during August. scprember. and octoher in lg7g uncl
l9t{0. D.rvnstrcam lronr B'artlinghousc cany.n. th*,

meilsurcnlcnt. the ntarimum rante in retios fc1 ;1;l sircs
rrn \lud creek is decreascd to alr.ur Jt) pcrccnr, con-
sidering that the distriburion of florv arong }tud creek
has been affecred by pasr mining and thar the base florvs
are comprised of inflorv from both the Blackharvk
F.rmation and the star Point sandstone. rhe ratios are
rvithin a small enough range to provide a means of
detecting changes caused b1' furure mining actir.ities.
Future monitoring prohahl'needs to he cont-ined to the
hase-florv period of Seprember and Octoher.

The ratios computed for Eccles Canr.on were
consisrent during 1979 and t9B0 {fig. 2J) dispite the
larse difference in the quantitv of base flow during the 2
vears (fi-q. l6t. The ma.rimum difference was about lJ
percenr of the gaged flow at site s2g. This indicates rhar
the distribution of florv along the srream is nor affected
hv considerahle differences in total grouncl-rvater discharge
to the streams. This is probablv because most o[ the base
florv of Ecclcs canvon during the fail is maintained by
ground water from only one aquifer-the star point
sandstone- changes in the rarios rhat might be caused by
future mining activities woul<l be due to changes in
recharge or discharge to the star point sandstone. Thus.
if tunneling in the Blackhawk Formation in the upper
part of Eccles canyon intercept.s recharge thar would
have percolated to the star P.int sanrJst<lne. it proh-
uhlv would cause the ratio to incrcrse in the upper
part ()f Eccles cunvon and deereasc in thc l()rver parr
of the canv()n.range rvas J2 percenr. By eliminating the August lgtt()
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The rltitrli c()nlputcr.l ftrr Soldicr Creck tfir:. l{t arc
affcctcd lrr thc r oluntc of rr'utcr trcing contritruted h1' thc
Flagstrff Limestone relative to the contributions of
underlf ing formations. Dorvnstream from site S39. the
ratios during August are smaller thun the Scptember
ratios. and the rirtios during Septemher mosth'are smallcr
than the rirtios during October. Dorvnstream from site
Si9. thc hasc llorv is.u nrixture of watcr from the Flugstaff
lnd underlf ing frrrmations. As discussed in the section
trn "Dischargc to strcams." the proportir-ln of water
contributed b1' the Flugstaff at the gagerl site {S59t is

much smaller during the fall than during the sumrner
after snorvmelt. whereas the seasonal change in the vol-
ume of ground rvater contrihuted by the Blackharvk and
other formations is compirratively small. Thus" to de-
creilse the variability of the ratios. measurements need
to be made during late Septemher or in October when
the contribution from the Flagstaff Limestone is small.
The use of ratios based on measurcmcnts made during
Scptember and October would not be effective in de-
tecting changes in the contribution from the Flagstaff.
however. because only a small volume of water is contrib-
uted by the Flagstaff during September and October.

ADDITIONAT STUDIES

l. In ordcr ttl clctcct thc cffccts r,rf intcrhasin divcrsion cf
ground water and redistribution of streamflow. mtlni-
toring needs to include continuous gaging of strcum-

ocT.11,1g7g

SEPT.5. rg80

(See figure2for
site locations
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Figure 23. Ratio of discharge at *telectprj sites to discharqe at
mouth oi Eccles Canvon (site 529) on October 1'1, 1979. and
Septemhrer 5, 1980.
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Figure 24. Ratio of discharge at selected sites to discharge
at mouth of Soldier Creek (site S59) on August 2, '1979,

October 11, 1979, and September .1, 1980.

flow at sites directly downstrearn from coal-mining
areas in conjunction with seepirge studies in the
stream reaches upstream from the gaged .sites. The
seepagc studiss need to be mad$ during Sr:ptcmtrcr
or Octoher. Prior to making seepusc studics. gagc-

height charts necd to he cxaminecl to detcrminc if
strcamflow condititlns huvc hcen affectcd bv rece nt
precipitation. The monthlv flow of Mud Creek needs
to he correlated with that of Fish Creek in ortler
to tlctect possiltlc clfects oI inte rh:lsirr rlivcr.sions.
The major dissolved inorganic ions need to bc moni-
torccl during thc recc.ssion pcriod follorving snorv'
mclt ut Conl. Soldicr. ancl Durlout Creeks. illonthlv
sampling needs to hcqin after the snorvpack is uone
und continue until Scptemhcr ()r Octoher. The duta
obtained neecl to be studicd to determine if grouncl-
water contrihutions from the Flagstaff Limestone
and Blackhawk Formation have chansed as u result
t>[ mininq acrivitics
The natural discharge areas of aquifers upstream and

downstream from mines need to be monitored hy
seepage studies in streams. [n addition. the florv of
major springs needs to be meaiured at least trvice
monthlv beginning rvith the snorvmelt period and con-
tinuing through October so that recession character-
istics can be determined.
The h1'draulic characteristics of the Star Point Sand-

stone and the Blackha*'k Formation need to be clefincd

in Ecctes Canvon bv means of aquifer tests at e.xistinu
u'ells completecl in the Star Point and nerv rveils ttr

he complcteci in the Blackha*'k.
ln order to define the direction of ground-rvater
movement in the Wasatch Plateau. hvdraulic-head
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6.

7.

2.

3.

differc'nces *'irh dcpth nced to lre dererminetl in rhc
recharge and ,Jischarge ilreas of Ecclcs Canr.on as
rvell as in all basins where there is or will be mining.
In the Book Cliffs. hl.draulic-head differences wirh
depth need to be defined near the face of the cliffs
and at sites some disrance into the cliffs: zones in rhe
Flaestaff Limestone. North Horn, and price River
Formations. Castlegate Sandstone. and Blackharvk
Formation need to be included. Additional informa-
tion ahout the direction of ground-rvarer mol.ement
in the Book Cliffs could be obtained by determining
the retJox potential of water using selected phases
of nitrogen. pH. and trace metals. and the concen-
trations of sulfide and sulfate in warer from spring
G89. rvells G84.5 and G58.5. and from mines at sites
G9{J.5 and C99.7.
sediment concentration needs to be monitored in
Eccles Canyon. Data collection needs to include
thunderstorm runoff as rvell ils snowmelt runoff. and
sufficient data need to be collected so that totalsedi-
ment loads can be computed.
In order to dete* the possibiliry of increasing pro-
ductivity of algae and other ptants in scofield Reser-
voir. nutrients need to be monitored in Mud Creek
and in the outflow from the reservoir.

SUMMARY

t. The flow of Fish Creek in the Wasarch plateuu rvas
about 97 percent of the average for the tg7t-tJ0
water years during 1979 and about lT0 percent of
the average during tgu0. Willow Creek in rhe
Book Cliffs was ahout 250 percenr of the average
for the l97l-lt0 warer years during Ig79 and ahout
196 percenr of the l97l-80 average cluring lgtt0.
Estimated annual cvaporranspirarion duiing the
l97l-t{0 water vears in four basins in the Wasatch
Platcau and Book Cliffs ranged from l6 to 2I inches
and averaged l9 inches.

During the 1980 water vear, the concentration of
dissolved solids at the gage on Mud Creek in rhe
Wasatch Plateau ranged from 150 milligrams per
Iiter during hi*eh flow to 390 milligrams per liter
during low flow. and the discharge-weighted aver-
age rvas 216 milligrams per liter. The principal chem-
ical constituents were calcium and bicarbonate
during all flows. Eccles Canyon is a major contribu-
tor of nutrients to Mud Creek. and most of the
nutrient load occurs in the form of suspended organ-
ics. During the snowmelt period. total nitrogen and
phosphorus were as grear as 2l and 4.3 milligrams
per iiter at the gaging station in Eccles Canvon.
During the 1980 rvarer vear. the concentration of
clissolved solids in Soldier Creek ar rhe gaginu sta-
tion in rhe Book Cliffs ransed from 277 miiliqiams
per liter during high florv to 69G milligrams pe-r liter

durinrr lurv flo*'. The principul chcnricul c'nsriru-
ents in the high flo*s follon.ing snorvmeh are calci-
um and bicarbonate. whereas in the low flows thev
are sodium. magnesium. sulfate. and bicarbonate.
streamflorv after snowmert consists principaill, of
ground water from rhe Flagsraff Limestone. where-
as during the late summer and fall the streamflorv
generall-v consisrs of relativelv greater proportions
of rlround rvater from the Blackharvk and othcr
formations. coal and Dugout creeks har.e rvarer-
qualitl' characreristics simitar ro that of soltlier
Creek.

5. During the early tall of lgrg scofietd Reservoir was
almost completely mixed due to the autumn turn-
over. [n August 1980. however. the reservoir was
stratified and an anaerobic zone had de'etoped in
the deeper parr of the reservoir.

6. Most of the deposition of coal in scofiekl Reservoir
occurred prior to about 1950. The concentrations
of trace metals such as iron. manganese. lead, and
zinc are enriched near the surface of the bottom
sediments, but the enrichment is not as pronounced
for the other metals. incruding arsenic and mercury.7. Deposition of sediment in scofierd Reservoir dur-
ing 1943-79. as determined [r.m hathymerric sur-
veys, was computed to be J.0fi) acre-feer. The
average sediment vield of the associatetl drainaqe
basin. as dcte rmine d from barhvmetric sur'e's and
dating rvith radioisoropes. rangecr from 0.2 to ().S
acre-foot per square milc per yeilr.

tJ- Much of the ground-rvater discharge fr.m rhe srar
Point Sandstone and the Mesau*rl* Croup in the
wasatch Plateau rccurs al'ng l'aults. In ttrc. B**k
cliffs, where faulting is less cxrensivc. mosr ,f the
ground-warer discharge is from rhe Flugstarf Lime-
stonc. The Flagstaff has sreat clilfusivitr,. has a
smallsrorage coefficient. and contains rvatcr lvhich
is perched.

9. springs issuing from the star point sandstone in
rhe Mud creek drainage basin rypicail-v hacr reces-
sion indexes grearer rhan J65 days per log cvcle.
springs issuing at the higher artitucres from rhe
colton Formarion ancl the Flagsraff Limestone in
the soldier creek area. have grearer seasonal vari-
ability. rvith recession indexes ranging from f.l to
I l5 da_,*s per log cycle.

10. During 1980. the rotal reported and measured mine
discharge in the study area was 2.900 acre-feer.

ll. In the Book cliffs. recession characreristics of
streamflow may have some use in monitoring pos-
sible changes in recharge ro and discharqe from the
Flagstaff Limesrone. Subsidence coulcl cause a
change in the recharge-discharge relarionships.

12- In most of the wasarch plateau. the concentration
of dissolved solids in ground rvater was less than

-1.
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13.

14.

StH milligrams per litcr. and the principal chcmical
constitucnts were calcium and bicarbonate. In the
Book Cliffs. the concentration of dissolved solids
in water in the Flagstaff Limestone ranged from
250 to 500 milligrams per liter. whereas in water
from the Blackhawk and North Horn Formations.
the concentration ranged from 500 to more than
1.000 milligrams per llter. The principal chemical
constituents in water from the Flagstaff Limestone
were calcium and bicarbonate. but water from the
Blackhawk was of variable chemical composition.
generallv of a mixerl type with no dominant cation
or anion. In areas of the Book Cliffs where the
Mancos Shale is affecting the quality of water in
the Blackhawk Formation. sodium and sulfate ions
generally dominate the chemical composition. Most
ground water in the study area is almost saturated
with respect to calcite.
The top of the saturated zone in the Blackhawk
Formation in the upper part of Eccles Canyon
generally is above the coal zones, and dewatering
will be required in most places during mining.
In Eccles Canyon in the Wasatch Plateau seepage
from the Star Point Sandstone is the major contrib-
utor to base flow. During the fall of l9tt0. gains of as

much as 230 gallons per minute occurred near a
fault zone which crosses Eccles Canyon at the junc-
tion with South Fork Canvon.

15. Prior mining has caused redistribution of florv in
the upper Mud Creek drainage hasin. Water from
Mud Creek that is intercepted by the abandoned
Clear Creek Mine is discharged back to Mud Creek
downstream from the mine.

16. During the 1980 rvilter veilr. the estimated annual
discharge from the major springs and mines issuing
from the Blackharvk Formution and Star Point Sand-
stone in the Mud Creek drainage basin rvas 1.340
acre-feet.

L'7. Estimated tranmissivities in the Soldier Creek area
ranged from 0.07 foot squared per day in the Price
River Formation to 0.003 foot squared per day in a
lower zone of the Castlegate Sandstone.

18. [n both the Mud Creek drainage basin and the
Soldier Creek area. the coal-bearing zones of the
Blackhawk Formation are saturated with rvater.
and in most places dervatering will be required
during mining.
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Table 10.--Discharge and specific conducEance of water
at seepage study sites

Specific conductance: Field mea$urements.

Stream Site No.
(see p1. l)

Date Discharqe
(ft3lsI

Specific
conductance

(pmho / cm
at 25oC)

Mud Creek drainage basin

Mud Creek

Long Canyon

Mud Creek

Finn Canyon

l4ine inflow

Barn Canyon

Mud Creek

Boardinghouse Canyon

Mud Creek

Slaughter House
Canyon

Mud Creek

Broa-ds t"rt:tll ,

I-Iud Creek

EccLes Canyon

Unnamed

Ecc1es Canyon

South Fork Canyon

Eccles Canyon

9

10

10.5

11

13

14

I5

I 0- l2-79
9-05-80

LO-L2-79
9-05-80

10- 12-79
9- '5-80

r 0- 12-79
9- 5-80

I 0- 12-7 9
9- 5-80

LO-I2-79
9- 5-80

10-12-79
9- 5-80

l0- 12-79
9- s-80

10-12-79
9- 5-80

I 0- 12- 79
9- 5-80

10-12-79

0. 11

.45

.05

.34

.01
,03
.04
.39
.02
.04
.29
.59

0
.05
,42
.98
.53

L.2
.02
.01

0

385
400
380

350
400
385
405
s20
540
6s0
690

480
62.0

580
465
495
530
62.0

t- 5-80 .02 530
16 10-12-79 . gg

, i 9- 5-80 ! 2. 0 . ,, 530 ..*i

', -- 9- 5-80' ' .01 -- '-" '*'' '' 550
19 i" 10-12-79 1.4 : :*'i'' 500 "-'r.' 9- 5-80 2.4 520
20 10-11-79 .08 445

9- 5-80 . 12 445
2L 10-11-79 .08 430
. 9- 5-80 (')
22 10-11-79 .04 405

9- 5-80 (t)
23 10-tL-79 .03 500

9- 5-Bo (I)
24 10-t L-79 . t4 390

9- 5-80 .31 470
25 10-tT-79 . tl 375

9- 5-80 .28 395
. 26.5 10-1I-79 .67 465

9- 5-80 1.1 485

26
:,
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u,5 , konuL*L SqLuLy

hPen| F.LL P.ePoBr sz -1 t b



Table 10.--Discharge
at seepage

and specific conductance of water
s tudy sites--Continued

Stream Site No.
(see pl. 1)

Discharge
(t t3l s)

Specific
conductance

(umho/ cm
at 25oC)

Date

I"lud Creek basin--Cont inued

Whiskey Canyon

EccJ-es Canyon

I"lud Creek

Green Canyon

Mud Creek

I^Iinter Quarters
Canyon

Soldier Creek

Unnamed

Soldier Creek

Pine Canyon

Unnamed

Pine Canyon

10-1 1-79
9- s-80

10-1 1-79
9- 5-80

10- 11-79
9- 5-80

1 0- 1 2-79
9- 5-80

t0- 12- 7 9

9- 5-80
r0-12-79
9- 5-80

l0-r2-79
9- 5-80

10- 12-79

::
320
495
475
490
495
510
o::

500
500
475
580

600

880
910
800
870
830. 720..!. i:r...

700
6 L0'' 
830
800
590
580
540
480
530
510
s30
435
500

27 0.53
.25
.93

L.7
1.0
2.1
2.5
4.1

.02
0
2. 4"'
4.7
2.7
4,6

.30

.51

.20

.57

.2Q

.61

.19

.27

.01

.04

.43

.92

.02

.03
,01
,04
.02
.03
.02
,05
.07

28

30

3Z

Soldier

38

39

40

41

45

46

31

33

34

35

+V 
'V 

I J 
'AJ 

l|'Jv

9- 5-80

Creek drainage basin

10-10-79
9- 4-80

10-10-79
9- 4-80

I 0- 10-79' 9- 4-80 ;

' 9- 5-80
42 10*10-79

43
9- 5-80

10-10-79
9- 4-80

I 0- 10-79
9- 4-80

I 0-r0-7 9
9- 4-80

10-10-79
9- 4-80

10-11-80

44

ffi;.:il'#;,o!'f,{-''v
27
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Table 12.--liutrienc analvres of

Slte So: Sec plate l.
Spcelfic conduciance: Fteld rarureenEs.
pH: fleld earureffnts.

Sgreeb Sltc
Ho.

Datc
of

ruple

Speclflc
conduclaace

(Iotror/co
ec 25rC)

pH
(uults)

Dirrolved
rolLdr,
nro of

c0B6!ltu6nE6

Hltrogen,
NoZ + l{O3

(re t{)
Dfrrolvcd

Hltrogen'
nltrate

(ac H)
Total Direolved Totel

Goorcberry Crcck

Flrh Crcck

Pondt*a Crcck

l{ud Crcck

Ecclcr Crnyon -

- .-*
ttud csc*

Prlcc Rlvcr

.00

.00

.01

.00

.oo

.00

.03

.oo

.00

.02

.00

.00

148
95

191

':'
It9
189

':'
246

?t+4'

rlt

190
l?7
200
251
2tr6

159
190
233
at1
346
286
301
262
236
305

265
e10

335
3{O
405
425
330
330
330
330
300

420
420
4r5
550
530
440
320
305
345
425
430

I
It
l3
l6
IE

l9

20

24
26
29

495
520
510
570
620
320
530
6t0
550
620
5E0
590
455
335
340
IA5
500
560

300
3lo
315
315
300
3L:i
290

30
31
3l
3+
35

36

37

7-70-79
7-30-80

7-18-?9
1l- 15-79
12-13-79

2- 21-80
+14-80
5-28-t0
7- 15- t0
8-20-80

l0- 8-t0

7- tE- 79
7-29-80
7- l8-79

I i-15-79
r2-13-79
2- 6-80
4- t4-80
5- 7-80
5- ?7-E0
7-15-t0
8-20-80

7-t7-79
7-30-80
9- 5-80
9- 5-t0
9- 5-80
9- 5-E0
9- 5-80
t-t7-79
7-30-t0
9- 5-E0

7- 1?-?9
7- 29-80
9- 5-80
9- 5-80
7-L7-79

rt-12-79
3- 4-80
4-Il-Eo
5- 8-80
5-22-80
6-t6-E0
7-16-80
8-tE-Eo

9- ,5-E0
9- 5-E0
9- 5-80
3-l7-79

rt- F78
6-14-?9
9-13-19

1l-16-79
le-12-?9
12-14-?9
2- 6-10
3- 4-E0
4-alro
5-28-80
6-26-10
7-16-80
t-It-to

10-16-80

lr-r5-?9
12-l{-79
'2- 

'6-EO4-23-EO
5-t8-80
7-Ut-EO
8-2F80

8.2

8.3

:

t:t

8.1

t:t

8.3
E.l
8.0

8.6
?:

E.l
8.3
8.t
8.5

E.l

8.2

8.4

8.3

158
236
27L
268
2t5
3t2
3Zi
280
180
l6l
209
27L
263

tE0
flrE
2E6
354
357
r71
314
391

T'
142

r-sz
190
E4
?19
33r

r60

o- 19
.00

.11
,03
.17
.22
.32
.46
.05

:00

,r0
.00
.09
.05

.11

.6

.73

.52

.01

.00

.98
l.l

,49
.00
.02
.14
.16
.7t

1.2
1.2

.21

.20

.00

.23

.l:l

.00
,15
.13
.21
.01
,05
.t2
.r{
.ut
.ut
.63
.55
.09
.06
.00
.oo

.lo

.17

.15
-36
.15
.0E
.00

0.00

.03

.19

.28

.32

.46

.05

:oo

.00

]ot
.06
,12
.46
.73
.52
.05
.00

.00

:

,oo

t.0
:

]tt
1.2
1,2

.20
,01

:

.05

.22

.16

.63

.6?

.08

:00

.11

.17

.15

.36

.ut

.09

.oo

Ito
,16
.16

t-t
t,2
.20
.t9
.00

.t5

.12

.26

.00

.04

.12.

.ut

.14

.t3

.60

.66

.08

'0s
.00

.rt
1.2
1,2

.19

.01

.04

t:t

,:u

0.00 0.00

.03 .03

.16 .17

.tl .27

.29 .31

.46 .45
,04 .04

:oo :oo

.00 .00

.04

.lt

.43

.72

.51
,01
.00

.00

.04

.I1

.45

.73

.51

.04

.00

.00

:

:oo

1.1 1.1

295
330
405
415
580
500
530
465
460
530

455
430
550
520
460
560
570
460
315
285
365
465
490

.21

.lt

.52

.55

-07
.00

lE4
166
180
15E

.09 .10

.16 .16

.14-" .14

.32 .32

.14 .14

.o7 .08

.00 ,00

20 -71
OPeN Fre Febtr gz-?tL
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Hater froB selected gt.re|I! sltes

Hllllgrans per llter

NitrogeB,
nltriEe
(ee H)

Dissolved Iotal

Nltrogea,
r'-ool,a

plus organic
(as N)

Dissolved TotaI

Ni crogen,
a-ouie
(es N)

Dlssolved Total

NLtrogen,
organlc
(es N)

Dl.eeolved Totsl

thorphorus,
Phorphonrsr eltbophosphate

(as P) (as P)
Dicsolved Tot8l lEsrolved Toral

0.00 0.00 0.34 0,04 0.04 0.30 0.31
0.030
.oto

.olo
,ooo
.oto
.ooo
-oto
.o10
.o30
.o00

0. 030
.010

.000

.010

.010

.050

.050

.110

.010

o.(n o.oo

]oo
.ot
.oo
.oo
.04
.02
.01

.00

.0I
,01
.03
.00
.01
.00

,00
.02
.01
.03
.00
,01
,00

.31
l.t
.15
.72
.25
.59
.45

.32
1.2
.29
.80
.52
.70
.1.6

.02

.00

.06

.00

.0I

.05

.02

.02

.06

.06

.08

.01
,06
.03

.29
1.1

.09

.7?

.24

.64

.43

.30
1.1

.23

.72

.61

.64

.43

l*
.00
.00
-00
,04
,00
.00

,01

.00

.01

.03

.05

.02

.00

.00

.48

.00

.72

.56

.59

.47
,38

.03.59.34

.00 .00 .00 lot

-01
.01
.oo
.01
.03
.06
.o?
,02

.ol

.36.o2.03.38,30

.5t
.91
.13

1.2
1.0

.95

.5?
,46

.03

. .03
.06
.01
.04
,05
.05

.03

.02

.03

.08

.07

.04

.05
.06

.48

.95

.10
r.1

.93

.91
,52
.40

.030

.ol0

.ozo

.ooo

.o00

.010
-030
.020
-040
.o10

.030

.020

]oto

.020

.010

.000

.210

.150

.200

.050
,040

.030

.27

.00

.03

.01
,01
,00
.00

.01

.01

.ol

.03

.01

.01

.01

.00

.51

.02

.7S

.57

.63

.52

.tA

.04 .30 .56

.00 .ol.21.18.00 .21 .26
-o10
.o10 .040,05

.04 1.8.87.04
2.700

.o10 .010 .01 .0r

:
.07
.03
.07

,03
.03

.04

.00

.07

.01

.01

.03

.03

.ol

.00

.00

.42

.01

.01

.01

.01

.00

'.o2

.01

.02

.01

.00

,27 ,36
.00 .35

r.o 3.2
1.2 r.3
2.2 20
.46 ,64.
.71 ,96
.24 .33

.23

.00
,93 3.1

1.2 1.3
2.2 20
.43
.69 .93
.22 ,30

.olo
- .010

'070.050 1.600
.o30 .400
.oro 4.300

.390
.o20 .040
.oto .020

.0r

.01

.t0 .33

.02 ,05

.04 .15

.01

.03 .o3

.00 .ol

.00

.00
,01
.00
.01
.01
.01
.m
.03
.03
.03
-03
.00

:m

-00
.ol
-00.s
.03
.02
.00

.01

.01

.01

.01

.ol

.00

.01

.01

.00

.03

.00

.01

.01

:oo

.01

.01

.01

.04

.01

.ol

.00

:

.01

lot
.01

.03

:ot
.01

:oo

.01

.01'

.02
-u
;01
.ol
.o0

.15 .33

.18 .50

.37 .62
-60 .20

1.1 L.Z
,43 .52
.90 1.0
.18 .26
-62 .65

1.2 I.2
.27 .54
.tA , ,gl
.50 1.3
.29 .29
.39 .65

.73
1.3
2.0

.81

.7r

.21
'34

.EO _

1;3
2.1
.14

t.l
.90
.5S

,(xl
.00
.00
.01
,11
.06
.03
.01
.00
,0E
.03
.03
.01

:ot

.15

.19

.2E

.?0

.09

.ll

.03

:
.11

]ot
.03

.17

:03
.03
.03
.00

.22
-19
.39
.22
.10
.u
.15

,15
.37
.60
.t7

l.l
,37
.87
.17
.62

1.1
.24
.41
.59

:t6

.58
1.1
1.7

.61

.69

.10

.31

:

1.1

ltt
.23

l.l
.51

1.3
.26
,65

.58
I,l
1.7'
.62

1.0
.79
.43

.o20 .010
.u0

- .020
.o20 .030
,olo .oto
_ .010
-010 .040
-ooo .030
- .05{l
-o20 -230
.o30 .090
- .080
.040 .050
.o10 .020
-o50 .270

.oto . .ol0

.olo .030

.fixr .010

.o10 .030

.oto .030

.o50 .050
-{t00 .030

:
.or

]ot
,oo

.03

.05

.ol
:ot

" .or
.ol
.01
.0r
-04
.o?
,ol
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Table 13 . -Discharge , specif ic conductance, and temperature
of water from selected stTeam sites

Site No.: See plate l.
Time: I"lilitary
Discharge: Instantaneous except for Price River (site 37), which is dailv

mean from october 25, L979, to september Lz, 1980.
Specific conductance: Field measuremenEs.

Stream
Site
No. Date Time

Specific
Dlscharge conductance Iemperature

(f tsls) (Urnholcm (oC)

Fish Creek

Pondtown Creek

Eccles Canyon 29

|Pet Ft e FP PAp-r gz - .t lb
l/. 5 f,eotoG tLAL gtfae-l

LO-25-7 I
6- 4-80
6- 6-80
6- 17-80
6-25-80

5- 18-79
7 -L9-7 9
9- 19-79

L0-24-7 9

10-25-79
5-r3-80
5-14-80
5-20-80
5-20-80
5-22-80
5-28-80
6- 4-80
6- 6-80
6- I I-80
6- 17-80
6-2s-80
7-20-80
7 -29-80

5- r-80
5-12-80
5-14-80
5-1s-80
s-27-80
5-28-80
5- 4-80
6- 4-80
6- 6-80
6-13-80
6-17-80
6-25-80
9-12-80

134s
1200
1010
1700
14 15

L0
549
6s9
765
111

33
1.3
.3

1.3
1.3

32
?6
44
62
99
44
50
55
29
15
9.3
2.9
1.5

46
7.2
7.2
4.9

17
13
23
22
26
32
24
11
1.8

at 25oC

325
3L5
305
325
360

5.5
7.5
6.0

15.5
14,5

6.0
20. 0
I2, 0
8,0

'-:

8.0
10.5
5.5

15.0
15.5
12.5
15.5
15.5

1'
:_-

4.5
7.5
4.5
5.5
4.0
6.5

11. 0
14. 0
8.5

400
380

2235
1320
1440
2220
2235
1300
1415
1025
1930

1235

rilo

L445
L7 40
15 15

1850
1330
1010
I730
0935
1215
154s
17 20
1215

450-:

340
335
325
350
380
405
425
430

-::

325
325
290
240
265
275
295
295
s05

38



Table 13.--Discirarge, specif ic conductance, and temperature
of wat.er from selected stream sites--continued

S t ream
Site
No. Date Time Di scharge

(r 13/ s)

Specific
conducEance

(Umho / cm

at 25oC)

Ternperature
( oc)

Ilud Creek

Price River

36 7 -L8-7 9

I 0-25-7 9
L2-t4-7 9

5- 1-80
6- 4-80
6- 6-80
6- 17-80
6-25-80

5- 18-79
6-27-7 I

10-25-7 9

12-1 4-79
3-25-80
6- 4-80
6- 5-80
6- 6-80
6- 6-80
6- 7-80
6- 8-80
6- 9-80
6- 10-80
6- I 1-80
6- 12-80
6- I 3-80
6- l3-80
6-14-80
6- 15-80
6- 16-80
6- 17-80
6-17-80
6-18-80
6- 19-80
6-20-80
6-21-80
6-22-80
6-23-80
6-24-80
6-2s-80
6-25-80
6-26-80
6-?7 -80
6-28-80
6-29-80
6-30-80

l7 10
0930
1330
0915
0950
t6 10
I 700

1000

---

0950
0840
0840
0900
0820
0820
0915
0825
0820
L22.5
0815
r425
0740
1030
0945
0845
1250
0835
0815
0800
08r5
0810
0735
0840
0820
0845
08 l5
0820
0815
0810
0825

39

22
3.8
2. .8

30
115
135

79
46

2.1
1.3
7.2
6.0

11
645
651
68?
682
694
694
682
682
669
651
639
639
603
574
538
491
491
395
374
279
27t
?57
225
2L5
201
201
L92
r86
185
203
195

325
520
620
410
270
260
290
3?5

400
320
270
3I0
325
295
320
32.4

315
320
320
325
325
325
325
32s
310
32s
325
330
32s
310
330
330
330
330
330
3?.5
330
330
320
330
330
33s
335
330

19. 5

9.5
0.0
6.0
4.0
4.5

L2.,5
l6-0
8.0

t4 .5
10.0
4.0
I+ .4
9.5

r2.0
11. 0
10.5
10. 0
12.A
10.0
L?.-A
12.0
14. 0
14. 0
72. A

11.0
15.0
\2.O
14. O

13. O

14. O

16. O

14. O

t4-0
14-O
15. o
15. O

16-O
12.5
tr5. O

15. o
14. O

17-0
17. O

37
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Detailed Soil Map Units
The map units delineated on the detailed maps at the

back of this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in
this section, along with the maps, can be used to
determine the suitability and potential of a unit for
specific uses. They also can be used to plan the
management needed for those uses. More information
on each map unit is given under "Use and Management
of the Soils."

A map unit delineation on a map represents an area
dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant
soils or miscellaneous areas. Within a taxonomic class
there are precisely defined limits for the properties of the
soils. On the landscape, however, the soils and

lniscellaneous areas are natural phenomena, and they
lrave the characteristic variability of all natural
- phenomena. Thus, the range of some observed

properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single ta:<onomic
class rarely, if ever, can be mapped without including
areas of other taxonomic classes. Consequenily, every
map unit is made up of the soils or miscellaneous areas
for which it is named and some "included" areas that
belong to other taxonomic classes.

Most included soils have properties similar to those of
the dominant soil or soils in the map unit, and thus they
do not affect use and management. These are called
noncontrasting, or similar, inclusions. They may or may
not be mentioned in the map unit description. Other
included soils and miscellaneous areas, however, have
properties and behavior divergent enough to affect use
or to require different management. These are called
contrasting, or dissimilar, inclusions. They generally are
in srnall areas and could not be mapped separately
because of the scale used. Some small areas of strongly
contrasting soils or miscellaneous areas are identified by
a special symbol on the maps. The included areas of
contrasting soils or miscellaneous areas are mentioned
in the map unit descriptions. A few included areas may
not have been observed, and consequently they are not
mentioned in the descriptions, especially where the
pattern was so complex that it was impractical to make
enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of included areas in a map unit in no
way diminishes the usefulness or accuracy of the data.
The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the landscape
into segments that have similar use and management
requirements. The delineation of such landscape
segments on the map provides sufficient information for
the development of resource plans, but if intensive use
of small areas is planned, onsite investigation to
precisely define and locate the soils and miscellaneous
areas is needed.

An identifying symbol precedes the map unit name in
the map unit descriptions. Each description includes
general facts about the unit and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying layers, all the soils ol a
series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underfying layers. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that aftects use or
management. For example, Persayo loam, 3 to I percent
slopes, is one of several phases in the Persayo series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
complexes and associations.

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown separately
on the maps. The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas.
Beje-Trag complex is an example.

An assocrhtion is made up of two or more
geographically associated soils or miscellaneous areas
that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the
survey area, it was not considered practical or necessary
to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or
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Included in this unit are about 10 percent soirs that are
simifar to the Farcon soir but have a very stony surfacelaq3r.ln! are adjacent to Rock outcrop lnO S peicent
soils that are similar to the Falcon soif but are'
moderately deep and are in draws.

The Falcon soir is shafiow and weil drained. rt formed
in residuum derived dominanily from sandstone.
T.VOica!!V, the surface layer is 6rown stony sandy loam
about 5 inches thick. The undertying layei to a iepn ot
12 inches is brown sandy roam. baiosione is aiiloeptn
gf ]2 inches, Depth to sindstone ranges from lOto eO
inches.

Permeability of the Farcon soir is rapid. Avairabre water
capacity is about 1.0 to 1.8 inches. Water srpplying
gqacity is 3 to 5 inches. Effecrive rooting aeiriili isio to
20 inches. The organic matter content otlne'surface
layer is 3 to s perient. Runoff is rapid, ano ne rr"=.ro ot
water erosion is moderate.

.. To"l outcrop consists of areas of exposed sandstone.
rr oomtnanily occurs as ledges near the summits.

This unit is used as rangerand and wirdrife habitat.
The potential plant community on the Farcon soir is 60

percent grasses, 1E percent forbs, and 25 percent
shrubs..Among the important pranis are sairni',riiory",
mountain big sagebrush, bluegrass, and slender
wheatgrass.

Management practices that maintain or improve the
rangefand vegetation include proper grazing us", a*
planned grazing system, ano iroier r-ocatio-n of water
devebpments. Suitable brush management practices
include prescribed- burning and cherfrical spriying. 

--
The suitability of.this unit for rangeland ie"oin[ is verypoor- The main limitations are the irraltow soit oipth and

steepness of sfope.
The Falcon soil is in capability subclass Vlle,

nonirrigated, and in the Mountain Shallow Loam
lltou.npin Br.A page.llyshl lange site. Rock ouicrop is in
capability subclass vilrs. lt is nbt praced in a rangJsite.

3l-Ferron silt loam. This very deep, poorly drained
soil is on alluvial fans and alluvial vauei'tiottomr. ri i, in
the area extending lrop Spring Glen td Weffington. li
formed in alluvium-derived dofiinantly from ;h;i; il;
1gd-stong. sropes are 0 to 3 perceni. slopes ire ioo to
l01lt, long and are concave. The present vegetation
In most areas is mainly_wiregrass, sedges, redtop, and
saltgrass. Efevation is 5,400 to 5,700 tEet. me;;"rag"
annual precipitatiol-is 6 to g inches, the averagi ann'uat
air temperature is Je.tg_So degrees F, and if,""au"iif"
freeze-free period is 115 to 1ab days.

Typically, the qurface is covered with a mat of
undecomposed organic matter 1 inch thick. ThJ surface
Fy"r is light brownish gray sitt roam about g inchei firicrr.
The underlying layer to a 

-depth 
of 60 inches ot ror* is

tight.brownish gray loam and very fine sandy loam.
Mottles are at a depth of 0 to 60 inches.

Included in this unit are about S percent Hunting
and 5 percent Saltair silty clay loarir.

Soil Survey

loam

Permeability of this Ferron soil is moderate. Availabte
water capacity is about 7.S to 10 inches. Effective
rooting depth is.limited by a seasonar high water table
that is at a depth of 1.0 to 2.S feet fromianu"ry to
December. The organic matter content of the surface
layer is 2 to 4 percent. Runoff is slow, and the hazaro ot
water erosion is slight.

This unit is used as rangeland.
The potential plant community on the Fenon soir is g5

percent grasses, 10 percent forbs, and 5 percent shrubs.
Among the important prants are Inrand saitgrass, iirrati
sacaton, sedges, and Baltic rush.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, anO iroiler l-ocatio-n of water
devefopments. The suitabirity of the unit for grazing is
good.

The suitability of this unit for rangeland seeding is
poor. The main rimitations are the reasonaf trigh-witer
t?.Ulg. and salinity. Ptants suitabte for seeding iilctude
alkali sacaton and tall wheatgrass.

This map unit is in capability subclass Vllw,
noninigated, and in the Salt Meadow range site.

32-Frandsen-Gu[ied rand complex. This map unit is
on fan terraces. lt is in the Whitmori park area. lt
formed in alluvium derived dominanily from sandstone
and shale. Slopes are 1 to g percent, eOO to 400 feet
long, and concave to convex. me present vegetation is
m.ainly mountain big sagebrush, gaileta, and yEllowbrush.
Elevation is 7,200 to 2,600 feet. the average annual
precipitation is about 16 to 20 inches, tfre alverigJ-
annual air temperature is 3g to 4E degrees F, arid the
average freeze-free period is 60 to AO days.

. 
This unit is 70 percent Frandsen loam, 1 to g percent

slopes; 15 percent Gullied land; and 15 percent other
soils. The components of this unit are s6 intricately
intermingled that it was not practical to map them'
separately at the scale used.

lncluded in this unit are about S percent Senchert
fqmily soils on ridges, E percent Ftdttulee family soils on
ridges, 3 percent Trag loam in concave areas, and small
areas of Brycan loam.

The Frandsen soil is very deep and well drained.
Typicafly, the surface layei is reildish brown loam about
4 inches thick- The next layer is reddish brown loam and
clay loam about 36 inches thick. Below this to a depth of
60 inches or more is reddlsh brown fine sandy loam.

Permeability of this Frandsen soil is moderite.
Available water capacity is about g to 10 inches. water
s.upplyinq!{Oagity is 11 to 16 inches. Etfective rooting
depth is 60 inches or more. The organic matter content
of tng surface fay_"r is 1 to B perceit. Runoff is medium,
and the hazard of water erosion is moderate.
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soil is in the Mountain Very Steep Stony Loam (Browse)
range site.

28-Doney-Toze families compler. This map unit is
on mountain slopes about 5 miles west of Helper and in
the vicinity of \A/attis. Slopes are 50 to 90 percent.
Elevation is 6,700 to 9,000 feet. The average annual
precipitation is 16 to 20 inches, the average annual air
temperature is 42 to 45 degrees F, and the average
freeze-free period is 70 to 100 days.

This unit is 50 percent Doney family stony loam, 50 to
70 percent slopes; 25 percent Toze family loam, warm,
60 to 90 percent slopes; and 25 percent other soils and
miscellaneous areas. The Doney family soil is in open
areas that are dominantly under grass, and the Toze
family soil is in areas under Douglas-fir. The components
of this unit are so intricately interrningled that it was not
practical to map them separately at the scale used.

Included in this unit are about 10 percent Comodore
very stony fine sandy loam, moist; 10 percent Datino
loam; and 5 percent Rock outcroP.

The Doney family soil is moderately deep and well
drained. lt formed in colluvium derived dominantly from
sandstone and shale. Slopes are 100 to 200 feet long,
are convex, and have northeast aspect. The present
vegetation in most areas is mainly Salina wildrye,
mountain big sagebrush, serviceberry, aster, snowberry,
birchleaf mountainmahogany, and tupine.

Typically, the surface layer is brown stony loam about
4 inches thick. The subsoil is pale brown loam about 11

inches thick. The substratum to a depth of 35 inches is
light gray loam. Weathered shale is at a depth of 20 to
40 inches.

Permeability of the Doney family soil is moderate.
Available water capacity is about 4.5 to 6.0 inches.
Water supplying capacity is 7 to 11 inches. Etfective
rooting depth is 20 to 40 inches. The organic matter
content of the surface layer is 1 to 3 percent. Hunotf is
rapid, and the hazard of water erosion is high.

The Toze family soil is very deep and well drained. lt
tormed in colluvium derived dominantly from sandstone
and shale. Slopes are 300 to 400 feet long, are concave,
and have north aspect. The present vegetation in most
areas is mainly DouglasJir, Salina wildrye, elk sedge,
snowberry, quaking aspen, and golden rod.

Typically, the surface is covered with a mat of duff 2
inches thick. The upper part of the surface layer is dark
grayish brown loam about I inches thick, and the lower
part is dark grayish brown cobbly silt loam and gravelly
silt loam about 22 inches thick. The next layer is pale
brown cobbly silt loam about 13 inches thick. Below this
to a depth of 60 inches or more is pale brown gravelly
very fine sandy loam. A layer of calcium carbonate
accumulation is at a depth of about 31 inches.

Permeability of the Toze family soil is moderate.
Available water capacity is about 6.5 to 10.5 inches.
Water supplying capacity is 9.5 to 16.0 inches. Effective
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rooting depth is 60 inches or rnore. The organic matter
content of the surface layer is 3 to 5 percent. Runoff is
medium, and the hazard of water erosion is high.

This unit is used for woodland, wildlife habitat, and
mining operations.

The potential plant community on the Doney family soil
is 60 percent grasses, 15 percent forbs, and 25 percent
shrubs. Among the important plants are Salina wildrye'
prairie junegrass, bluegrass, and snowberry.

This unit is not grazeable by livestock because of the
steepness of slope and the hazard of erosion.

The potential vegetation on the Toze family soil
includes an overstory of Douglas-fir with a canopy of 75
percent. The understory vegetation is 15 percent
grasses, 10 percent forbs, and 75 percent shrubs.
Among the important plants are sedge, bluegrass,
snowberry, and Utah serviceberry.

The site index for Douglas-fir is 60. Average yield is
about 20,600 board feet per acre of 1O0'year-old trees
15 inches in diameter or more. The limitations for
harvesting wood products are severe because of the
steepness of slope and the hazard of erosion.

This unit is not grazeable by livestock because of the
steepness of slope.

This map unit is in capability subclass Vlle' The Doney
family soil is in the Mountain Very Steep Loam (Saline
Wildrye) range site. The Toze family soil is in the
Mountain Very Steep Loam (Douglas-fir) woodland site.

29-Dumps, mine. This map unit consists o1 piles of
waste material from coal mines. The material is mostly
coal, hard shale, and sandstone fragments- The
fragments are about 0.5 to 7.0 inches in size and are
angular in shape. Most areas of this unit are barren.
Solrre areas hgve a 6- to 8-inch surface layer of mixed
soil material and rock fragments. These areas support
sparse vegetation of snowberry, Salina wildrye'
rabbitbrush, and some annuals.

This map unit is in capability subclass Vllls,
nonirrigated. lt is not placed in a range site.

30-Falcon-Fock outcroP complex, This map unit is
on hillslopes near Scofield Reservoir- Slopes are-30 to
50 percent, 60 to 100 feet long, and convex to plane.

The present vegetation in most areas is mainly mountain
big sagebrush, needleandthread, native bluegrasses, and
lupine. Elevation is 7,620 to 8,000 feet. The average
annual precipitation is 16 to 20 inches, the average
annual air temperature is 37 to 40 degrees F, and the
average freeze-free period is 60 to 80 days,

This unit is 70 percent Falcon stony sandy loam, cool,
I to 50 percent slopes; 15 percent Rock outcrop; and 15
percent other soils. The Falcon soil is on foot slopes and
hillslopes, and the Rock outcrop occurs as ledges near
the summits. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.
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saltbush, pubescent wheatgrass, ladak alfalfa, and small
burnet.

This map unit is in capability subclass Vte,
nonirrigated, and in the Upland Loam (Basin Big
Sagebrush) range site.

26-Doney family, 50 to 70 percent slopee. This
moderately deep, well drained soil is on mountain
slopes. lt is in the vicinity of Bruin Point and Price
Ganyon. lt formed in residuum and colluvium derived
dominantly from siltstone and shale. Slopes are 100 to
300 feet long, are slightly concave, and dominantly have
south and west aspects. The present vegetation is
mainly Salina wildrye, bluebunch wheatgrass, mountain
big sagebrush, snowberry, and lupine. Elevation is B,'100
to 9,500 feet. The average annual precipitation is 16 to
20 inches, the average annual air temperature is 38 to
45 degrees F, and the average freeze-free period is 70
to 100 days.

Typically, the surface layer is brown stony loam about
4 inches thick. The subsoil is pale brown loam 11 inches
thick. The substratum to a depth of 35 inches is light
gray loam over shale. Depth to weathered shate ranges
from 20 to 40 inches.

Included in this unit are about 10 percent Pathead
extremely stony loam on side slopes, S percent Rottulee
family loam in drainageways, and small areas of a
Midfork family soil that has slopes of E0 to 70 percent
and has north and east aspects, Rock outcrop that
occurs as ledges, and Curecanti family soil in the price
Ganyon area.

Permeability of the Doney family soil is moderate.
Available water capacity is about 4.5 to 6.0 inches.
Water supplying capacity is 7 to 11 inches. Effective
rooting depth is 20 to 40 inches. The organic matter
content of the surface layer is 1 to 3 percent. Runoff is
rapid, and the hazard of water erosion is moderate.

This unit is used as wildlife habitat and rangeland.
The potential plant community on the Doney family soil

is 60 percent grasses, 15 percent forbs, and ZS perCent
shrubs. Among the important plants are Salina wildrye,
prairie junegrass, bluegrass, and snowberry

This unit is not grazeable by livestock because of the
steepness of slope and the hazard of erosion.

This map unit is in capability subclass Vlle,
nonirrigated, and in the Mountain Very Steep Loam
(Saline Wildrye) range site.

27-Doney famlly-Podo complex. This map unit is
on mountain slopes near Bruin Point and Beaver Hidge.
Slopes are 40 to 70 percent, 200 to 300 feet long, and
concave. The present vegetation is mainly big
sagebrush, Salina wildrye, senriceberry, and birchleaf
mountainmahogany. Elevation is 8,000 to 9,000 feet. The
average annual precipitation is about 16 to 20 inches,
the average annual air temperature is 38 to 45 degrees
F, and the average freeze-free period is 70 to 100 days.

Soil Survey

This unit is 55 percent Doney family stony loam, 50 to
70 percent slopes; 35 percent Podo very stony loam, 40
to 70 percent slopes; and 10 percent other soils. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are about 5 percent Rock outcrop,
small areas of Midfork family bouldery loam in
drainageways, and 2 percent Senchert loam, 30 to 50
percent sfopes.

The Doney family soil is moderately deep and well
drained. lt formed in residuum derived dominantly from
sandstone and shale. Typically, the surface layer is
brown stony loam about 4 inches thick. The subsoil is
pale brown loam about 11 inches thick. The substratum
is light gray loam over shale at a depth of 35 inches.
Depth to weathered shale ranges from 20 to 40 inches.

Permeability of the Doney farnily soil is moderate.
Available water capacity is about 4.5 to 6.0 inches.
Water supplying capacity is 7 to 11 inches. Effective
rooting depth is 20 to 40 inches. The organic matter
content of the surface layer is 1 to 3 percent. Hunoff is
rapid, and the hazard of water erosion is moderate.

The Podo soil is shallow and well drained. lt formed in
residuum derived dominantly from sandstone and shale.
Typically, the surface layer is grayish brown very stony
loam about 5 inches thick. The underlying material to a
depth of 16 inches is light brownish gray loam over
shale. Depth to bedrock ranges from 10 to 20 inches.

Permeability of the Podo soil is moderately rapid.
Availabb water capacity is about 2 to 3 inches. Water
supplying capacity is 3 to 6 inches. Effective rooting
depth is 10 to 20 inches. The organic matter content of
the surface layer is 1 to 3 percent. Runoff is rapid, and
the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.
The potential plant community on the Doney family soil

is 60 percent grasses, 15 percent forbs, and 25 percent
shrubs. Among the important plants are Salina wildrye,
prairie junegrass, bluegrass, and snowberry

This unit is not grazeable by livestock because of
steepness of slope and the hazard of erosion.

The potential plant community on the Podo soil is 20
percent grasses, 10 percent forbs, and 70 percent
shrubs. Among the important plants are birchleaf
mountainmahogany and serviceberry.

For critical erosion control, small areas can be
mechanically treated and seeded. Plants that may be
suitable for critical area seedings are those native to the
unit and intermediate wheatgrass, orchardgrass, smooth
brome, ladak alfalfa, Lewis flax, small burnet, and yellow
sweetclover.

This unit is not usable by livestock because of the
steepness of slope.

This map unit is in capability subclass Vlle,
noninigated. The Doney family soil is in the Mountain
Very Steep Loam (Saline Wildrye) range site. The Podo
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The potential plant community on the Pathead very
bouldery fine sandy loam is 35 percent grasses, 15
percent forbs, and 50 percent shrubs. Among the
important pfants are curlleaf mountainmahogany, Salina
wildrye, Utah serviceberry, and snowberry.

This soil is not grazeable by livestock because of the
steepness of slope.

The potential plant community on the Pathead
extremely stony loam is 60 percent grasses, 15 percent
forbs, and 25 percent shrubs. Arnong the important
plants are Salina wildrye, prairie junegrass, bluegrass,
and snowberry.

This soil is not grazeabte by livestock because of the
steepness of slope and the hazard of erosion.

This map unit is in capability subclass Vlle,
nonirrigated. The Gurecanti family soil is in the Mountain
Very Steep Loam (Oak) range site. The Pathead very
bouldery fine sandy loam is in the Mountain Very Steep
Stony Loam (Curlleaf Mountainmahogany) range site.
The Pathead extremely stony loam is in the Mountain
Very Steep Loam (Saline Wildrye) range site.

24-Datlno Variant very stony loam, 50 to 80
percent slopes. This very deep, well drained soil is on
mountain slopes. lt is near the upper end of Three
Canyon, Trail Canyon, and Whitmore Canyon. lt formed
in colluvium derived dominantly from sandstone and
shale. Slopes are 300 to 400 teet long and are slightly
convex. The present vegetation is mainly Gambel oak,
serviceberry, and birchleaf mountainmahogany. Elevation
is 6,800 to 8,700 feet. The average annual precipitation
is about 16 to 20 inches, the average annual air
temperature is 38 to 45 degrees F, and the average
freeze-free period is 60 to 100 days.

Typically, the surface layer is dark grayish brown very
stony loam about 4 inches thick. The subsoil is grayish
brown very cobbly loam about 10 inches thick. The
upper I inches of the substratum is pale brown very
cobbly loam, and the lower part to a depth of 60 inches
or more is pale brown very stony fine sandy loam. A
layer of calcium carbonate accumulation is at a depth of
about 16 inches.

Included in this unit are about 10 percent Perma soils
that have slopes of 60 to 80 percent. Areas of this soil
are intermingled with areas of the Datino Variant soil.

Permeability of this Datino Variant soil is moderate.
Available water capacity is about 4.0 to 6.5 inches.
Water supplying capacity is 7 to 9 inches. Effective
rooting depth is 60 inches or more. The organic matter
content of the surface layer is 3 to 5 percent. Runotf is
rapid, and the hazard of water erosion is high.

This unit is used for wildlife habitat.
The potential plant community on the Datino Variant

soil is 35 percent grasses, 10 percent forbs, and 55
percent shrubs. Among the important plants are
Columbia needlegrass, mountain brome, Gambel oak,
snowberry, and Utah serviceberry.
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This unit is not grazeable by livestock because of the
steepness of slope.

The potential plant community on the Datino Variant
soil is 35 percent grasses, 10 percent forbs, and 55
percent shrubs. Among the important plants are Gambel
oak, snowberry, serviceberry, and bluegrass.

This unit is not grazeable by livestock because of the
steepness of slope.

This map unit is in capability subclass Vile,
nonirrigated, and in the Mountain Very Steep Loam
(Oak) range site.

Z5-Doney family, 3 to 15 percent slopes. This
moderately deep, well drained soil is on benches and
foot slopes near the Stone Cabin gas fields and Dry
Creek. lt formed in residuum derived dominantly from
sandstone, siltstone, and shale. Slopes are 200 to 300
feet long and are concave to convex. The present
vegetation in most areas is mainly Wyoming big
sagebrush, Salina wildrye, western wheatgrass, and
needleandthread. Elevation is 7,000 to 8,000 feet. The
average annual precipitation is 14 to 16 inches, the
average annual air temperature is 38 to 45 degrees F,
and the average freeze-free period is 85 to 105 days,

Typically, the sui{ace layer is light brownish gray silt
loam 4 inches thick. The subsoil is pale brown loam 14
inches thick. Thd substratum to a dbpth of 36 inches is
light gray loam. Depth to weathered shale ranges from
20 to 40 inches.

Included in this unit are about 10 percent Podo
gravelly sandy loam, dry, at the lower elevations
throughout the unit and 5 percent Haverdad loam, moist,
in draws.

Permeability of this Doney family soil is moderate.
Available water capacity is about 5.5 to 7.0 inches.
Water supplying capacity is 7 to I inches. Etfective
rooting depth is 20 to 40 inches. The organic matter
content of the surface layer is 1 to 2 percent. Runoff is
medium, and the hazard of water erosion is moderate.
The hazard of soil blowing is moderate.

This unit is used as rangeland and wildlife habitat.
The potential plant community on the Doney family soil

is 35 percent grasses, 10 percent forbs, and 55 percent
shrubs. Among the important plants are basin big
sagebrush, western wheatgrass, lndian ricegrass, and
needleandthread.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper location of watel
developments. lf the desirable forage plants are mostly
depleted, brush management and broadcast seeding can
be used to improve the rangeland vegetation. Suitable
brush management practices include prescribed burning,
chemical spraying, chaining, and railing.

The suitability of this unit for rangeland seeding is
good. Plants suitable for seeding include those native to
the unit, crested wheatgrass, Russian wildrye, founrving



Permeability of this Croydon soil is moderately slow.
Available water capacity is about 7 to I inches. Water
supplying capacity is 16 to 18 inches. Effective rooting
depth is 40 to 60 inches or more. The organic matter
content of the surface layer is 5 to 10 percent. Runoff is
rapid, and the hazard of water erosion is severe.

This unit is used as rangeland, woodland, and wildlife
habitat.

The vegetation on the Croydon soil includes an
overstory of aspen with a canopy of 60 percent. The
understory vegetation is 65 percent grasses, 15 percent
forbs, and 20 percent shrubs. Among the important
plants are slender wheatgrass, Columbia needlegrass,
Thurber fescue, and quaking aspen.

This unit is well suited to the production of aspen. The
site index for aspen ranges from 60 to 80. Production of
aspen is about 40 cubic feet per acre per year. This unit
is severely limited for the harvesting of wood products
because of the steepness of slope and the hazard of
erosion. lf wood products are harvested, care should be
taken to minimize the risk of erosion. Proper design of
road drainage systems is essential.

The suitability of this unit for grazing is good.
Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper location of water
developments. lf the desirable forage plants are mostly
depleted, burning can be used to improve the rangeland
vegetation.

The suitability of this unit for rangeland seeding is poor
because of the steepness of slope and competition from
aspen.

This unit is in capability subclass Vlle, nonirrigated,
and in High Mountain Loam (Aspen) woodland site.

23-Curecanti family-Pathead complex. This map
unit is on mountain slopes in the area of Price Canyon.
Slopes are 40 to 70 percent, 300 to 400 feet long, and
plane to concave. Elevation is 7,000 to 9,000 feet. The
average annual precipitation is about 16 to 20 inches,
the average annual air temperature is 38 to 45 degrees
F, and the average freeze-free period is 60 to 100 days.

This unit is 30 percent Gurecanti family loam, 50 to 70
percent slopes; 25 percent Pathead extremely bouldery
fine sandy loam, 40 to 70 percent slopes; 25 percent
Pathead extremely stony loam,50 to 70 percent slopes;
and 20 percent other soils. About 10 percent of the unit
has slopes of 40 to 50 percent. The Gurecanti family soil
has southwest and southeast aspects and is along small
stabilized drainageways, and the other soils are
intermingled throughout the unit.

Included in this unit are about 10 percent Perma family
soils in drainageways, 7 percent Midfork family soils that
have slopes of 50 to 70 percent and are in the deeper
drainageways, and small areas of Senchert family soils
in concave areas.

Soil SurveY

The Curecanti family soil is very deep and well
drained. lt formed in colluvium derived dominantly from
sandstone and shale. The present vegetation is mainly
Gambel oak, snowberry, slender wheatgrass, and
Sandberg bluegrass.

Typically, the upper part of the surface layer is dark
grayish brown loam about 7 inches thick and the lower
part is brown very stony loam about I inches thick. The
subsurface layer is very pale brown very stony loam
about 5 inches thick. The subsoil to a depth of 60 inches
or more is pale brown very stony loam.

Permeability of the Curecanti family soil is moderate.
Available water capacity is about 5.0 to 6.5 inches.
Water supplying capacity is I to 12 inches. Etfective
rooting depth is 60 inches or more. The organic matter
content of the surface layer is 3 to 5 percent. Runoff is
rapid, and the hazard of water erosion is severe.

The Pathead extremely bouldery fine sandy loam is
moderately deep and well drained. lt formed in colluvium
derived dominantly from sandstone and shale. The
present vegetation is mainly curlleaf mountainmahogany,
Salina wildrye, and Gambel oak.

Typically, the surface layer is pale brown extremely
bouldery fine sandy loam about 4 inches thick. The
underlying material to a depth of 38 inches is pale brown
and very pale brown very stony line sandy loam. Depth
to hard sandstone ranges from 20 to 40 inches.

Permeability of this Pathead soil is moderate. Available
water capacity is about 1.3 to 3.0 inches. Water
supplying capacity is 4.0 to 8.5 inches. Effective rooting
depth is 20 to 40 inches. The organic matter content of
the surface layer is 1 to 3 percent. Flunoff is rapid, and
the hazard of water erosion is slight.

The Pathead extremely stony loam is moderately deep
and well drained. lt formed in colluvium derived
dominantly from sandstone and shale. The present
vegetation is mainly Salina wildrye, black sagebrush, and
winterfat.

Typically, the surface layer is brown extremely stony
loam about 3 inches thick. The underlying material to a
depth of 26 inches is pale brown very cobbly loam.
Sandstone is at a depth of 20 to 40 inches.

Permeability of this Pathead soil is moderate. Available
water capacity is about 1 to 2 inches. Water supplying
capacity is 3.5 to 5.5 inches. Effective rooting depth is
20 to 40 inches. The organic matter content of the
surface layer is 1 to 3 percent. Runoft is rapid, and the
hazard of water erosion is slight.

This unit is used as rangeland, wildlife habitat, and
recreation areas.

The potential plant community on the Curecanti family
soil is 35 percent grasses, 10 percent forbs, and 55
percent shrubs. Among the important plants are Gambel
oak, snowberry, and bluegrass.

This soil is not grazeable by Iivestock because of the
steepness of slope.
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is mainly DouglasJir, pinyon, Salina wildrye, bluebunch
wheatgrass, snowberry, and serviceberry.

Typically, the surface layer is brown extremely stony
fine sandy loam about I inches thick. The subsoil is
brown very stony loam about 7 inches thick. The
substratum to a depth of 60 inches or more is pale
brown very stony fine sandy loam. A layer of calcium
carbonate accumulation is at a depth of about 16 inches.

Permeability of the Datino Variant soil is moderate.
Available water capacity is about 4 to 6 inches. Water
supplying capacity is 6 to 8 inches. Effective rooting
depth is 60 inches or more. The organic matter content
of the surface layer is 3 to 5 percent. Runoff is rapid,
and the hazard of water erosion is high.

This unit is used as wildlife habitat and woodland.
The potential vegetation on the Comodore and Datino

Variant soils includes an overstory of Flocky Mountain
Douglas-fir and pinyon with a canopy of 50 percent. The
understory vegetation is 40 percent grasses, 15 percent
forbs, and 45 percent shrubs. Among the important
plants are Salina wildrye, slender wheatgrass, birchleaf
mountainmahogany, and snowberry.

This unit is limited for harvesting wood products
because of the steepness of slope, stones and boulders
on the surface, and the areas of Rock outcrop.

This unit is not grazeable by livestock because of the
steepness of slope.

This unit is in capability subclass Vlle, nonirrigated,
and in the Mountain Very Steep Stony Loam (Douglas-fir)
woodland site.

2l-4roydon loam, I to 3O percent slopes. This
deep, well drained, moderately slowly permeable soil is
on foot slopes. lt is between Winter Quarts Canyon and
Boardinghouse Canyon, south of Scofield. lt formed in
alluvium derived dominantly from shale and sandstone.
Slopes are about 300 to 400 feet long, are concave to
convex, and mostly have east aspect. The present
vegetation in most areas is mainly quaking aspen, blue
wildrye, slender wheatgrass, peavine, bearded
wheatgrass, and silver sagebrush. Elevation is 7,800 to
9,500 feet. The average annual precipitation is 20 to 25
inches, the average annual air temperature is 34 to 38
degrees F, and the average freeze-free period is 40 to
60 days.

Typically, the surface layer is dark yellowish brown and
yellowish brown loam about 16 inches thick. The
lubsurface layer is very pale brown loam about 7 inches
thick. The subsoil to a depth of 48 inches is light
yellowish brown clay loam over weathered sandstone.
Depth to weathered sandstone ranges from 40 to 60
inches or more.

Included in this unit are 5 percent soils that are similar
to this Croydon soil but has about 25 percent cobbles in
the surlace layer and 5 percent Groydon loam that has
slopes of 30 to 50 percent.
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Permeability of this Croydon soil is moderately slow.
Available water capacity is 7 to I inches. Water
supplying capacity is 16 to 18 inches. Effective rooting
depth is 40 to 60 inches or more. The organic matter
content of the sudace layer is 5 to 10 percent. Runoff is
slow, and the hazard of water erosion is slight.

This unit is used as rangeland, woodland, and wildlife
habitat and for urban development.

The potential vegetation on the Croydon soil includes
an overstory of aspen with a canopy of 40 percent. The
understory vegetation is 65 percent grasses, 15 percent
forbs, and 20 percent shrubs. Among the important
plants are slender wheatgrass, Columbia needlegrass,
Thurber fescue, and quaking aspen,

This unit is well suited to the production of aspen. The
site index for aspen ranges from 60 to 80. Production of
aspen is about 40 cubic feet per year. Minimizing the risk
of erosion is essential in harvesting timber. The main
limitation for the harvesting of wood products is the
steepness of slope.

The suitability of this unit for grazing is good.
Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper location of water
developments. lf the desirable forage plants are mostly
depleted, burning can be used to improve the rangeland
vegetation.

The suitability for rangeland seeding is poor. The main
limitation is competition from aspen.

This map unit is in capability subclass Vle,
nonirrigated, and in High Mountain Loam (Aspen)
woodland site.

2?-Ctoydon loam, 30 to 50 percent slopes. This
deep, wqll drained, moderately slowly permeable soil is
on mountain slopes in the vicinity of Pleasant Valley. lt
formed in alluvium and colluvium derived dominantly
from sandstone and shale. Slopes are 100 to 200 feet
long, are concave to convex, and have north and east
asp-ects. The present vegetation in most areas is mainly
quaking aspen, snowberry, blue wildrye, slender
wheatglass, and peavin6. Elevation is 7,800 to 9'500
feet. The average annual precipitation is 20 to 25 inches,
the average annual air temperature is 34 to 38 degrees
F, and the average freeze-free season is 40 to 60 days.

Typically, the surface layer is dark yellowish brown and
yellowish brown loam about 16 inches thick. The
subsurface layer is very pale brown loam about 7 inches
thick. The subsoil to a depth of 48 inches is light
yellowish brown clay loam over weathered sandstone.
Depth to sandstone ranges from 40 to 60 inches or
more.

Included in this unit are about 5 percent Uinta family
soils under conifers and small areas of a soil that is
about 10 inches thick over sandstone. Also included are
small areas of Croydon loam that has slopes of I to 30
percent and Trag stony loam.
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loam on alluvial fans at the foot of the mountain slopes.
Also included are small areas of soils that are similar to
this Silas soil but are poorly drained and are adjacent to
Scofield Reservoir and in low areas.

Permeability of this Sihs soil is moderate. Available
yate.r gapacjty is about I to 1 1 inches. Etfective rooting
lepth ls 60 inches or more for water-tolerant plants bui
is limited to 20 to 40 inches for non-water-tolerant
plants. The organic matter content of the surface layer is
5 to 10 percent. Flunoft is slow, and the hazard of water
erosion is none.

This unit is used for irrigated pasture, grass hay,
rangeland, and wildlife habitat.

The potential plant community on the Silas soil is 65
percent grasses, 15 percent forbs, and Z0 percent
shrubs. Among the important plants are sedges, tufted
hairgrass, willow, shrubby cinquefoil, and clover.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper location of water
developments.

The suitability of this unit for grazing is good. The main
limitations are the high water table and potential water
pollution. Livestock grazing should be managed to
protect the streambanks from excessive erosion.

This map unit is in capability subclass Vlw,
rninigated, and in the Mountain Meadow raMeadow range site.noninigated, and in the

l09-Silae-Brycan loame. This map unit is in nanow
alluvial valleys and fans. lt is in Pleasant Valley, along
Mud Greek; along the Price River, below Scofibld
Reservoir; along Beaver Creek; and at the head of Jump
Creek. Slopes are 0 to I percent. Elevation is 7,700 to
8,600 feet. The average annual precipitation is l6 to 20
inches, the average annual air temperature is 3g to 4E
degrees F, and the average freeze-free period is 60 to
80 days.

. This unit is 65 percent Silas loam, wet, 0 to 3 percent
slopes; 20 percent Brycan loam, 3 to I percent ilopes;
and 15 percent other soils. The Silas soil is in low area$
adjacent to the stream channel, and the Brycan soil is
on alluvial fans adjacent to the nanow alluvial valleys,
The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of soils that are
similar to the Silas soil but are poorly drained; soils that
are similar to the Silas soil but have slopes of 3 to 6
percent; flooded areas of soils, adjacent to streams, that
have a loamy very fine sand surface layer I to 12 inches
thick; and soils that are similar to the Brycan soil but are
about 30 percent pebbles throughout.

The Silas soil is very deep and somewhat poorly
drained. lt formed in alluvium derived dominanfly from
sandstone and shale of the Black Hawk Formation.
Slopes are 300 to 500 feet long and are plane to
concave. The present vegetation in most areas is mainly
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silver sagebrush, bluegrasses, sedges, wiregrass, and
scattered Colorado blue spruce. Typically, the surface
layer is dark grayish brown loam about 28 inches thick.
The next layer is grayish brown loam about 15 inches
thick. Below this to a depth of 60 inches or rnore is light
brownish gray sandy clay loam. Mottles are at a depth of
28 to 60 inches. A water table fluctuates between depths
of 20 and 25 inches in spring and between depths of 35
and 45 inches during the drier season. In some areas
this soil is about 20 percent pebbles and cobbles at a
depth of 36 inches. In some areas this soit is stratified.
The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Permeability of the Silas soil is moderate. Available
water capacity is about I to 11 inches. Effective rooting
depth is 60 inches or more for water-tolerant plants but
is limited to 18 to 24 inches for non-water-tolerant
plants. The organic matter content of the surface layer is
5 to 10 percent. Runoff is slow, and the hazard of water
erosion is none.

The Brycan soil is very deep and well drained. lt
formed in alluvium derived dominantly from sandstone
and shale of the Black Hawk Formation. Stopes are 100
to 200 feet long and are plane to convex. The present
vegetation in most areas is mainly mountain big
sagebrush and rabbitbrush. Typically, the surface layer is
dark grayish brown and brown loam 12 inches thick. The
subsoil is brown loam 20 inches thick. The substratum to
a depth of 60 inches or more is brown silt loam.

Permeability of the Brycan soil is moderately slow.
Available water capacity is about 9.0 to 10.5 inches.
Water supplying capacity is 10 to 16 inches. Effective
rooting depth is 60 inches or more. The organic matter
content of the surface layer is 2 to 4 percent. Runoff is
medium, and the hazard of water erosion is moderate.

Most areas of this unit are used for irrigated pasture,
rangeland, and wildlife habitat. A few areas are used for
urban development.

The potential plant community on the Silas soil is 65
percent grasses, 15 percent forbs, and 20 percent
shrubs. Among the important plants are sedges, tufted
hairgrass, willow, shrubby cinquefoil, and clover.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper location of water
developments.

The suitability of the Silas soil for grazing is good. The
main limitations are the fluctuating water table and the
potential for pollution of water. Livestock grazing should
be managed to protect the streambanks from erosion. lf
possible no other revegetation practices should be
applied because this soil is a critical wildlife area.

The potentiaf plant community on the Brycan soil is 60
percent grasses, 10 percent forbs, and 30 percent
shrubs. Among the important plants are bluebunch



wheatgrass, Letterman needlegrass, Salina wildrye,
mountain big sagebrush, and snowberry.

lf the desirable forage plants are mostly depleted,
brush management and rangeland seeding can be used
to improve the rangeland vegetation- Suitable brush
management practices include prescribed burning,
chemical spraying, and mechanical treatment-

The suitability of the Brycan soil for rangeland seeding
is good. Plants suitable for seeding include those native
to tne soil and intermediate wheatgrass, smooth brome,
regar brome, slender wheatgrass, and alfalfa. The
suitability of this soil for grazing is good-

This map unlt is in capability subclass Vlw,
nonirrigated. The Silas soil is in the Mountain Meadow
range iite. The Brycan soil is in the Mountain Loam
(Saline Wildrye) range site.

ll0-Stormitt gravelly sandy clay loam, 3 to 10
percent slopes. This very deep, well drained soil is on
benches near Helper, Price, and the Carbon'Emery
county line. lt formed in glacial outwash derived
dominantly from sandstohe, quartzite, and shale. Slopes
are 200 to 400 feet long and are concave to convex.
The present vegetation in most areas is mainly galleta,

shadscale, black sagebrush, and Indian ricegrass.
Elevation is 5,450 to 6,200 feet. The average annual
precipitation is I to 10 inches, the average annual air
temperature is 47 to 49 degrees F, and the average
freeze-free period is 110 to 135 days.

Typically, the surface layer is pale brown gravelly
sanby clay loam about 1 inch thick. The subsoil is light
yellowish brown and brownish yellow gravelly sandy clay
loam about I inches thick. The substratum to a depth of
60 inches or more is very pale brown very cobbly sandy
clay loam. ln some areas the surface layer has been lost
through erosion.

Inciuded in this unit are about 5 percent Minchey loam
in draws and 5 percent soils that are similar to this
Stormitt soil but are 20 to 40 inches deep to sandstone
and are on ridges.

Permeability of this stormitt soil is moderate. Available
water capacity is about 5 to 7 inches. Water supplying
capacity is 3.5 to 5.5 inches. Effective rooting depth is
60-inches or more. The organic matter content of the
surface layer is 1 to 2 percent. Flunoff is moderate, and
the hazard of water erosion is slight. In places shallow
gullies have formed.- 

This unit is used as rangeland in spring and fall.
The potential plant community on the Stormitt soil is

35 perient grasses, 10 percent forbs, and 55 percent
shrirbs. Rmong the important plants are Wyoming big
sagebrush, Indian ricegrass, galleta, and
needleandthread.

Management practices that maintain or improve the
rangeland vegetation include proper grazing us.e' a.

plained grazing system, and proper location of water
developments.

Soil SurveY

The suitability of this unit for rangeland seeding is
poor. The main limitations are the stoniness of the soil

and the low annual precipitation. Plants suitable for
seeding include those native to the unit and crested
wheatgrass, pubescent wheatgrass, and prostrate

kochia.
This map unit is in capability subclass Vlls,

nonirrigated, and in the Semidesert Gravelly Loam
(Wyoming Big Sagebrush) range site.

111-Stormitt'Minchey complex. This map unit is on

benches and mesas near Price, Wellington, and the
Carbon-Emery county line. Slopes are 1 to 10 percent'

The present vegetation in most areas is mainly galleta,

shadscale, Wyoming big sagebrush, and Indian
ricegrass. Elevation is 5,500 to 6,000 feet.

This unit is 55 percent Stormitt gravelly sandy clay
loam, 3 to 10 percent slopes, eroded; 35 percent
Minchey loam, 1 to 3 percent slopes; and 10 percent

other s6lts. The components of this un1 are so intricately

intermingled that it was not practical to map them
separately at the scale used.

included in this unit is about 10 percent Mivida very
fine sandy loam.

The Stormitt soil is very deep and well drained' lt

formed in glacial outwash derived dominantly from 
-

sandstone, shale, and quartzite. Slopes are 100 to 300

feet long and are concave to convex. The average

annual frecipitation is I to 10 inches, the average

annual air temperature is 47 to 49 degrees F, qld the

average freeze-free period is 1 10 to 135 days' T.ypically'

the srirface layer is pale brown gravelly sandy clay loam

about 1 inch thicf. The subsoil is light yellowish brown

and brownish yellow gravelly sandy clay loam about I
inches thick. The subitratum to a depth of 60 inches or
more is very pale brown very cobbly sandy clay loam' In

some areas the surface layer has been lost through

erosion.
Permeability of the stormitt soil is moderate. Available

water capacity is about 5 to 7 inches. Water supplying

capacity'is 4 io 5 inches. Effective rooting depth is 60

inches br more. The organic matter content of the

surface layer is 1 to 2 percent. Runoff is moderate, and

the hazard of water erosion is medium. In places shallow
gullies have formed.

The Minchey soil is very deep and well drained' lt
formed in moderately fine textured glacial outwash
derived dominantly fiom sandstone, quartzite, and shale.

Slopes are 200 to400 feet long and are convex' The
average annual precipitation is 6 to I inches, the
averafie annual air temperature is 48 to 50 degrees F,

and thle average freeze-free period is 115 to 140 days'

Typically, the iurface layer is pale brown loam 3 inches

tfibr<. The next layer is brown, pale brown, or very pale

brown clay loam or sandy clay loam about 29 inches

tnicf. Bel6w this to a Oeitn of 60 inches or more is pale
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brown or light yellowish brown gravelly sandy loam and
very gravelly sandy loam.

Peimeabiiity of the Minchey soil is moderate. Available
water capacity is about 7.0 to 8.5 inches. Water
supplying capacity is 4 to 5 inches. Effective rooting
depth is 60 inches or more. The organic matter content
of the surface layer is 0.5 to 1.0 percent. Runoff is
medium, and the hazard of water erosion is moderate.
The hazard of soil blowing is moderate.

This unit is used as rangeland in spring and fall.
The potential plant community on the Stormitt soil is

35 percent grasses, 10 percent forbs, and 55 percent
shrubs. Among the important plants are Wyoming big
sagebrush, Indian ricegrass, galleta, and
needleandthread.

Management practices that maintain or improve the
rangeland vegetation include proper grazing us-e, a
planned grazihg system, and proper location of water
developments.

The suitability of the Stormitt soil for rangeland
seeding is poor. The main limitations are the stoniness
of the ioil and the low annual precipitation. Plants
suitable for seeding include those native to the soil and
crested wheatgrass, pubescent wheatgrass, and
prostrate kochia.' 

The potential plant community on the Minchey soil is
50 percent grasses, 10 percent forbs, and 40 perce-nt

shrubs. Among the important plants are galleta, Indian
ricegrass, shadscale, and winterfat.

Mlnagement practices that maintain or improve the
rangeland vegetation include proper grazing us_e, a
planned grazing system, and proper location of water
developments. Severe drought may adversely affect the
produition of the perennial vegetation. Partial or total
removal of livestock from the range may be necessary.

It is not practical to revegetate large areas of the
Minchey soil because of the low annual precipitation. For
critical erosion control, small areas can be mechanically
treated and seeded. Plants that may be suitable for
critical area seedings are adapted native plants.

This map unit is in capability subclass Vlls,
nonirrigated. The Stormitt soil is in the Semidesert
Gravelly Loam (Wyoming Big Sagebrush) range site. The
Minchey soil is in the Desert Loam range site.

ll2-Strych very bouldery fine sandy loam, 3 to 20
percent slopes. This very deep, well drained soil is on
dissected alluvial fans and fan terraces. lt is in the
vicinity of Horse Canyon. lt formed in alluvium and
glaciai outwash derived dominantly from sandstone and
Inam. Slopes are 200 to 300 feet long, are convex, and
have south, east, and west aspects. The present
vegetation is mainly iuniper, pinyon, Mormon-tea, and
priiklypear. Elevation is 5,300 to 6,100 feet. The average
hnnuit precipitation is about I to 12 inches, the average
annual bir temperature is 45 to 47 degrees F, and the
average freeze-free period is 115 to 140 days.
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Typically, the surface layer is pale brown very bouldery
fine-iandy loam 3 inches thick. The next layer is pale

brown very stony sandy loam 21 inches thick. Below this

to a deptl'r of 6O inches or more is light yellowish brown

very cobbly sandy loam.
lncluded in this unit are small areas of Strych very

stony loam, 3 to 15 percent slopes; Strych very stony

loam, dry; and Gerst soils that are dry and have slopes

of 15 to 40 percent.
Permeability of this Strych soil is moderately rapid'

Available water capacity is about 3.5 to 7.0 inches.
Water supplying capacity is 4 to 5 inches. Effective
rooting depth is eO incnes or more. The organic matter

contett of the surface layer is 1 to 3 percent. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as rangeland and wildlife habitat'
The potential plant community on the Strych soil is 55

percent grasses, 10 percent forbs, and 35 percent
shrubs. Among the important plants are lndian ricegrass,

shadscale, Salina wildrye, and galleta.
Management practices that maintain or improve the

rangeland vegetation include proper grazing us-e' a.

plained grazing system, and proper location of water
developments.

The suitability of this unit for rangeland seeding is very
poor. The main limitation is boulders on the surface. The

suitability for grazing is fair.
This map unit is in capability subclass Vlls'

nonirrigated, and in the Semidesert Bouldery Loam range

site.

1l3-Strych Very stony loam, 3 to 15 percent 
.

slopes. Thii very dbep, wbll drained soil is on benches

and outwash plains. lt is in the mouths of canyons near

Helper and Sunnyside and south of Pace Canyon and

along the north f6rk of Gordon Creek, near Cedar

eendn. This soil formed in glacial outwdsh and alluvium

derived dominantly from sandstone and shale. Slopes

are 300 to 400 feet long and are concave to convex'
The present vegetationls mainly pinyon, Utah juniper'

Salina wildrye, iirOian ricegrass, black sagebrusfil ald
birchleaf mountainmahoginy. Elevation is 5,800 to 7,200

feet. The average annual precipitation is about 12 to 14

inches, the aveiage annual air temperature it.+.5 tq47
degrees F, and thl average freeze-free period is 100 to

120 days.
Typically, the surface layer is pinkish grqy 

Ye.rY 
stony

loam- about 5 inches thick. The next layer is light gray

and very pale brown very stony loam about 42 inches

thick. e66w this to a deptn of 60 inches or more is very
pale brown very cobbly sandy loam. A layer.of 

.

becondary calcium caibonate accumulation is at a depth

of about 5 inches.
lncluded in this unit are about 15 percent Ghupadera

fine sandy loam and small areas of weakly developed
soils that are similar to this strych soil but have a cobbly
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surface layer, Atrac very fine sandy loam, and
Hernandez family very fine sandy loam.

^ 
P-ermeability of this Strych soil is moderately rapid.

Available water capacity is about 4.0 to Z.S intn"i.
Water supplying capacity is 4 to 7 inches. Effective
rooting depth is 60 inches or more. The organic matter
content of the surface layer is 1 to B perceht. Flunoff is
medium, and the hazard of water eroiion is moderate.

This unit is used as rangerand, woodrand, and wildrife
habitat.

The potential vegetation on the strych soil includes an
overstoryd pinyon and Utah juniper with a canopy of B0
percent. The understory vegetation is 45 percent '
grasses, 10 percent forbs, and 45 percent shrubs.
Among the important plants are biichleaf
mountainmahogany, black sagebrush, Salina wildrye, and
needleandthread.

The site index for pinyon and Utah iuniper is 65.
fvelage yield is g cords of wood per acr6. The potential
for the production of posts or Christmas trees is good.
Limitations for the harvesting of Christmas trees ire
slight.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper locatio-n of water
developments. lf the pinyon and Utah juniper are
thinned, the desirable plants present c-an be expected to
increase for a short period bdfore the pinyon ano utarr
iunip.er reyegetate the unit. suitabre brirsti management
practices include prescribed burning, chaining, aid
cutting.

The suitability of this unit for rangeland seeding is
poor. The main limitation is the stoniness of the iurface
layer.

This map unit is in capability subclass Vlls,
noninigated, and i.n lhe Upland Stony Loam (pinyon_Utah
Juniper) woodland site.

.llrbStrych very etony loam, dry, g to O0 percent
slopes. This very deep, wdl drained loil is on ailuvial
fans and terraces. lt is at the foot of the Book Clitfs,
extending from Horse canyon to the town of wattis. This
soil formed in alluvium and glacial outwash derived
dominantly from sandstone and shale. slopes are 300 to
400 feet long and are concave to convex. The present
vegetation is mainly -Ulfn 

juniper, pinyon, Salindr wildrye,
tlOr_"1 ricegrass, and Mormon-tea. Elbvation is 8,400 io
6,400 feet. The average annual precipitation is about g
to_ 12 inches, the average annual air iemperature is 4z to
49 d_egrees F, and the average freeze-fr6e period is 110
to 135 days.

. Typically, lhe surface layer is pale brown very stony
loam about 3 inches thick. The next layer is paie brown
very stony sandy loam about p1 inches thick. Below this
to a depth of 60 inches or more is light yellowish brown
very cobbly sandy loam.

Soil Survey

Included in this unit are about 10 percent Mivida
gravelly fine sandy loam and E percent Hernandez family
loam.

- Permeability of this Strych soil is moderately rapid.
Available water capacity is about S.S to 7.0 in;he;.
Water supplying capacity is 4 to 6 inches. Effective
rooting depth is 60 inches or more. The organic matter
content of the surface layer is 1 to B percant. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as rangeland, woodland, and wildlife
habitat.

The potential vegetation on the Strych soil includes an
overstory of Utah juniper and pinyon with a canopy of pE
percent. The understory vegetation is SS percenl 

-

grasses, 15 percent forbs, and 50 percent shrubs.
Among the important plants are Utah juniper, black
sagebrush, galleta, and needleandthread.

The site index for Utah juniper and pinyon is 40.
Average yiefd is 6 cords of wood per acrb. The potential
for the production of posts or Christmas trees is good.
This unit is moderately limited for the harvesting 6t wood
products because of the steepness of slope and the
hazard of erosion. lf wood products are harvested, the
slash should be left scattered on the surface to protect
the soil from erosion.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper location of water
developments. lf Utah juniper and pinyon are thinned,
the desirable plants present can be expected to increase
for a short period before the Utah junifer and pinyon
revegetate the unit.

The guitability of this unit for rangeland seeding is
poor. The main limitations are the content of rock
fragments on and in the soil, low annual precipitation,
and competition from Utah juniper and pinyon. Broadcast
seeding followed by surface dragging of an anchor chain
or drag rail to cover the seed is a sultable practice.
Plants that may be suitable for seeding are pubescent
wheatgrass, crested wheatgrass, and adapted native
plants.

This map unit is in capability subclass Vlls,
nonirrigated, and in the Semidesert Stony Loam (Utah
Juniper-Pinyon) woodland site.

_ 115-Trag etony loam, B0 to 60 percent slopes.
This deep, well drained soil is on mountain slopes east
and west of Pleasant Valley. lt formed in coiluvium and
alluvium derived dominanfly from sandstone and shale.
Slopes are 200 to 300 feet long and are concave to
convex. About 75 percent of the soil has slopes of B0 to
50 percent. The present vegetation in most areas is
mainly mountain big sagebrush, bluebunch wheatgrass,
bitterbrush, rabbitbrush, and lupine. Elevation is ZIOOO to
7,900 feet. The average annual precipitation is 16 to Z0
inches, the average annual air temperature is 96 to 40
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degrees F, and the average freeze-free period is 60 to
80 days.

Typically, the surface layer is dark grayish brown stony
loam about 10 inches thick. The subsoil is dark grayish
brown clay loam about 26 inches thick. The substratum
to a depth of 60 inches or more is dark grayish brown
and very pale brown clay loam.

Included in this unit are about 5 percent soils that are
similar to the Trag soil but have a thin surface layer, 5
percent soils that are similar to this Trag soil but have a
bouldery loam surface layer, 5 percent soils that are.
similar to this Trag soil but have 15 to 35 percent rock
fragments in the subsoil, 5 percent Falcon stony sandy
loam, and 5 percent Rock outcrop.

Permeability of this Trag soil is moderate. Available
water capacity is about 9.0 to 10.5 inches. Water
supplying capacity is 10 to 16 inches. Effective rooting
depth is 60 inches or more. The organic matter content
ol the surface layer is 3 to 5 percent. Runoff is rapid,
and the hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.
The potential plant community on the Trag soil is 60

percent grasses, 10 percent forbs, and 30 percent
shrubs. Among the important plants are Salina wildrye,
bluegrass, mountain big sagebrush, and snowberry.

lf the desirable forage plants are mostly depleted,
brush management and seeding can be used to improve
the rangeland vegetation. Suitable brush management
practices include prescribed burning, chemical spraying,
and mechanical treatment.

The suitability of this unit for rangeland seeding is poor
because of the steepness of slope. Plants suitable for
seeding include those native to this unit and intermediate
wheatgrass, smooth brome, regar brome, slender
wheatgrass, and alfalfa. The suitability of the unit for
grazing is poor because of the steepness of slope.

This map unit is in capability subclass Vlle,
noninigated, and in the Mountain Loam ($aline Wildrye)
range site.

I 16-Trag-Befe-Fofrulee family complex. This map
unit is on plateaus near Emma Park. Slopes are 3 to 30
percent. The present vegetation is mainly mountain big
sagebrush, western wheatgrass, and Salina wildrye.
Elevation is 7,200 to 7,400 feet. The average annual
precipitation is about 16 to 20 inches, the average
annual air temperature is 38 to 45 degrees F, and the
average freeze-free period is 60 to 100 days.

This unit is 40 percent Trag loam, 3 to I percent
slopes; 20 percent Beje loam, 3 to 15 percent slopes; 15
percent Rottulee family loam, 15 to 30 percent slopes;
and 25 percent other soils. The Trag soil is on valley
floors, the Beie soil is on benches and low ridges, and
the Rottulee family soil is on valley sides. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.
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Included in this unit are about 10 percent Trag stony
loam on the sides of ridges, 10 percent Doney family
soils that have slopes of 15 to 40 percent and are on
hillslopes and summits, and small areas of Silas loam in
draws, Brycan loam, and Falcon stony sandy loam.

The Trag soil is very deep and well drained. lt formed
in alluvium derived dominantly from sandstone and
shale. Slopes are 100 to 200 feet long and are concave.
Typically, the surface layer is dark brown loam about 5
inChes fnick. The subsoil is brown and light brown clay
loam about 34 inches thick. The substratum to a depth
of 60 inches or more is light yellowish brown clay loam.

Permeability of the Trag soil is moderate. Available
water capacity is about 9 to 11 inches. Water supplying
capacity is 10 to 16 inches. Effective rooting depth is 00
inches or more. The organic matter content of the
surface'layer is 3 to 5 percent. Runoff is slow, and the
hazard of water erosion is slight.

The Beie soil is shallow and well drained. lt formed in
colluvium and residuum derived dominantly from
sedimentary rock of the Green Fliver Formation. Slopes
are 100 to 200 feet long and are concave to convex.
Typically, the surface layer is brown loam about 6 inches
tdicf. The subsoil to a depth of 14 inches is brown clay
loam over sandstone. Depth to bedrock ranges from 10
to 20 inches.

Permeability of the Beje soil is moderate. Available
water capacity is 2 to 3 inches. Water supplying capacity
is 4 to 6 inches. Effective rooting depth is 10 to 20
inches. The organic matter content of the surface layer
is 3 to 5 percent. Runoff is medium, and the hazard of
water erosion is moderate.

The Flottulee family soil is moderately deep and well
drained. lt formed in iesiduum and colluvium derived
dominantly from sandstone and shale. Slopes are 100 to
200 feet long and are concave to convex. Typically, the
surface layei is reddish brown loam about 2 inches thick.
The upper 1B inches of the subsoif is reddish brown
loam iiO clay loam, and the lower I inches is reddish
brown graveliy silty clay loam. The substratum to a depth
of 34 inches i-s redAisfr brown gravelly silt loam. Depth to
shale ranges from 20 to 40 inches.

Permeability of the Rottulee family soil is moderate-
Available watbr capacity is about 5 to 6 inches. Water
supplying capacity is 7 to 10 inches. Effective rooting
d"pth is?O to 40 inches. The organic matter content of
thd surface layer is 3 to 5 percent. Runotf is moderate,
and the hazard of water erosion is moderate. The hazard
of soil blowing is moderate.

This unit is used as rangeland, wildlife habitat' and
recreation areas.

The potential plant community on the Trag soil is 60
percent grasses, 10 percent forbs, and 3_0 percent_

bhrubs. Among the important plants are Salina wildrye'
bluegrass, mountain big sagebrush, and snowberry.

lf the desirable forage plants are mostly depleted'
brush management and seeding can be used to improve



the rangeland vegetation. suitabre brush management
practices include prescribed burning, chemical Epraying,
and mechanical treatment.

The suitability of this soil for rangeland seeding is
good- Plants suitable for seeding include those native to
the soil and intermediate wheatfrass, smooth brome,
regar brome, slender wheatgrasi, and alfalfa. The
suitability for grazing is good.

The potential plant community on the Beje soil is 60
percent grasses, lE percent forbs, and lF percent
shrubs..Among the important plants are Saiina wildrye,
mountain big sagebrush, snowberry, and slender
wheatgrass.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper locatioi of water
developments. Suitable brush management practices
include prescribed burning and chefiical spraying.

The suitability of.this soir for rangerand seeorng is very
poor. The main limitations are the shallow soil dJpth and
steepness of slope.

The p-otential prant community on the Ftotturee famiry
soil is 20 percent grasses, 10 pbrcent forbs, and 70
percent shrubs. Among the important plants are birchteaf
mountainmahogany, and serviceberry.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper l-ocatio-n of wJter
developments.

. lt is not practical to revegetate large areas of this soil
because of the stoniness ol the soil.-For critical *rosion
control, small areas can be mechanically treated and
seeded. Plants that may be suitable for tritical area
seedings are those native to the soil and intermediate
wheatgrass, orchardgrass, smooth brome, ladak alfalfa,
Lewis flax, small burnet, and yellow sweetclover.

This map unit is in capability subclass Vle,
n_oninigated. The Trag soil is in the Mountain Loam
(Saline WiLdrye) range site. The Beje soil is in the
Mountain shallow loam (Mountain-Big sagebrush) range
site. The Rottulee famify soil is in the -trrtouitain 

st6ny
Loam (Browse) range site.

117-Trag-Bele-Senchert complex. This map unit is
on n_orth _aspects of plateaus in the Emma park. Slopes
are 3 lo 39 percent, 300 to 400 feet long, and convex.
Elevation is 7,200 to 8,500 feet.

. 
This unit is 45 percent Trag clay loam, 3 to B0 percent

slopes; 15 percent Beje loam, g to 1S percent slopes;
anq 1! percent Senchert loam, 3 to 15 percent s6pes;
and 25 percent other soils. The Trag soil is on mountain
s-lopes, the Beje soil is on side slopes adjacent to
drainageways, and the Senchert soil is on the sides of
drainageways and in draws. The components of this unit
are so intricately intermingled that it was not practical to
map them separately at the scale used.

Soil Survey

Included in this unit are about F percent perma family
soils that have slopes of 1S to 40 percent and are on
spur. ridges, 15 percent soils that are similar to the Beje
soil but have a layer of calcium carbonate accumulatidn
and are on the sides of drainageways, and small areas
of Beje very gravelly fine sandy loam and Silas loam in
draws-

The Trag soil is very deep and wefl drained. lt formed
in alluvium derived dominanfly from shale and
sandstone. The_present vegetation is mainly mountain
big sagebrush, Salina wildrye, and serviceb6rry. The
average annuaf precipitation is about 16 to 20 inches,
the average annual air temperature is 3g to 4s degrees
!, a.nd.Jhe.average freeze.iree period is 60 to 100*days.
Typically, the surface layer is dirk brown clay loam
about 5 inches thick. The subsoil is brown anA tignt
brown clay loam about s4 inches thick. The subitratum
to a depth of 60 inches or more is light yellowish brown
clay loam.

Permeabifity of the Trag soil is moderate. Available
water capacity is about g.S to 11.0 inches. Water
s.upplying,gqpacitV is 10 to 16 inches. Effective rooting
depth is 60 inches or more. The organic matter content
of the surface layer is 3 to S perceit. Runoff is medium,
and the hazard of wate-r erosion is moderate.

The Beje soil is shallow and well drained. lt formed in
residuum and colluvium derived dominanily from
calcareous sandstone. The present vegetition is mainly
Gambel oak, western wheatgrass, snofrberry, and
mountain big sagebrush. The average annuil
precipitation is about 16 to p0 inches, the average
annual air temperature is 3g to 45 degrees F, ant the
gveragg freeze-free period is 60 to 10-0 days. Typically,
the surface layer is brown loam about 6 inihesi'nicf.
The subsoil to a depth of 14 inches is brown clay loam
over sandstone. Depth to bedrock ranges from i0 to Z0
inches.

Permeability of the Beje soil is moderate. Available
lvaler c-apaqity is 2 to 3 inches. Water supplying capacity
is 4 to 6 inches. Effective rooting depth is't6 to ZO'
incies._The organic matter content 6t tne surface layer
is 3 to 5 percent. Runoff is medium, and the hazard of
water erosion is slight.

The Senchert soil is moderately deep and well
drained. lt formed in residuum and colli.rvium derived
dominantly from sandstone. The present vegetation is
main-ly. as,pen and snowberry. The average innual
precipitation is 20 lo PZ inches, the averige annual air
temperature is 37 !o 38 degrees F, and th-e average
freeze-free period is S0 to 60 days. Typically, the Eurface
layer is very dark grayish brown ioam-iboui+ inches
thick. The upper part of the subsoil is brown loam about
12 inches thick, and the lower part to a depth of 35
inches is brown clay loam over calcareous sandstone.
Depth to sandstone ranges from 20 to 40 inches.

Permeability of the Senchert soil is moderate.
Available water capacity is about S to 6 inches. Water
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supplying capacity is g to 17 inches. Effective rooting
depth is 20 to 40 inches. The organic matter content of
the surface layer is 5 to 10 percent. Runoff is medium,
and the hazard of water erosion is moderate.

This unit is used as rangeland, woodland, and wildlife
habitat.

The potential plant community on the Trag soil is 60
percent grasses, 10 percent forbs, and 30 percent
shrubs. Among the important plants are Salina wildrye,
bluegrass, mountain brome, mountain big sagebrush,
and snowberry.

lf the desirable forage plants are mostly depleted,
brush management and seeding can be used to improve
the rangeland vegetation. Suitable brush management
practices include prescribed burning, chemical spraying,
and mechanical treatment.

The suitability of this soil for rangeland seeding is
good. Plants suitable for seeding include those native to
the soil and intermediate wheatgrass, smooth brome,
regar brome, slender wheatgrass, and alfalfa. The
suitability for grazing is good.

The potential plant community on the Beje soil is 60
percent grasses, 15 percent forbs, and 25 percent
shrubs. Among the important plants are Salina wildrye,
mountain big sagebrush, serviceberry, and slender
wheatgrass.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper location of water
developments. Suitable brush management practices
include prescribed burning and chemical spraying.

The suitability of this soil for rangeland seeding is very
poor. The main limitations are the shallow soil depth and
steepness of slope.

The vegetation on the Senchert soil includes an
overstory of aspen with a canopy of 60 percent. The
understory vegetation is 65 percent grasses, 15 percent
forbs, and 20 percent shrubs. Among the important
plants are slender wheatgrass, Columbia needlegrass,
Thurber fescue, and quaking aspen.

This soil is well suited to the production of aspen. The
site index for aspen ranges from 60 to 80. The unit can
produce about 40 cubic feet of aspen wood products per
acre per year. Limitations for the harvesting of wood
products are slight.

The suitability of this soil for grazing is good.
Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper location of water
developments. lf the desirable forage plants are mostly
depleted, burning can be used to improve the rangeland
vegetation.

The suitability of this soil for rangeland seeding is
poor. The main limitation is competition from a$pen.

The map unit is in capability subclass Vlle,
nonirrigated. The Trag soil is in the Mountain Loam
(Saline Wildrye) range site. The Beje soil is in the
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Mountain Shallow Loam (Mountain Big Sagebrush) range
site. The Senchert soil is in the High Mountain Loam
(Aspen) woodland site.

1l8-Trag-Croydon complex. This map unit is on
mountain slopes in the vicinity of Pleasant Valley. Slopes
are 30 to 60 percent, 100 to 200 feet long, and concave
to convex. Elevation is 7,600 to 9,500 feet.

This unit is 50 percent Trag stony loam, 30 to 60
percent slopes,.eroded; 30 percent Croydon loam, 30 to
50 percent slopes; and 20 percent other soils and
miscellaneous areas. About 80 percent of the unit has
slopes of 30 to 50 percent.

lncluded in this unit are about 10 percent soils that are
similar to the Trag soil but have a thin extremely
bouldery loam surface layer, 5 percent Falcon stony
sandy loam, and 5 percent Rock outcrop.

The Trag soil is very deep and well drained. lt formed
in colluvium derived dominantly from sandstone and
shale of the Black Hawk Formation. The present
vegetation in most areas is mainly mountain big
sagebrush, lupine, bitterbrush, and rabbitbrush. The
average annual precipitation is 16 to 20 inches, the
average annual air temperature is 36 to 40 degrees F,
and the average freeze-free period is 60 to 80 days.
Typically, the surface layer is dark grayish brown stony
loam about 10 inches thick. The subsoil is dark grayish
brown clay loam about 26 inches thick. The substratum
to a depth of 60 inches or more is dark grayish brown
and very pale brown clay loam.

Permeability of the Trag soil is moderate. Available
water capacity is about 9.0 to 10.5 inches. Water
supplying capacity is 10 to 16 inches. Effective rooting
depth is 60 inches or more. The organic matter content
of the surface layer is 3 to 5 percent. Runoff is rapid,
and the hazard of water erosion is high.

The Croydon soil is deep and well drained. lt formed in
colluvium and alluvium derived dominantly from
sandstone and shale of the Black Hawk Formation. The
present vegetation in most areas is mainly quaking
aspen, peavine, sneezeweed, Columbia needlegrass,
and bluegrasses. The average annual precipitation is 20
to 25 inches, the average annual air temperature is 34 to
38 degrees F, and the average freeze-free period is 40
to 60 days. Typically, the surface layer is dark yellowish
brown and yellowish brown loam 16 inches thick. The
subsurface layer is very pale brown loam 7 inches thick.
The subsoil to a depth of 48 inches is light yellowish
brown clay loam over weathered sandstone. Depth to
sandstone ranges from 40 to 60 inches or more.

Permeability of the Croydon soil is moderately slow.
Available water capacity is about 7 to I inches. Water
supplying capacity is 16 to 18 inches. Effective rooting
depth is 40 to 60 inches or more. The organic matter
content of the surface layer is 5 to 10 percent. Runoff is
rapid, and the hazard of water erosion is high.
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This unit is used as rangerand, woodrand, and wildrife
habitat.

The potential plant community on the Trag soil is 60
p-ercent grasses, 10 percent forbs, and 30 pErcent
shrubs. Among the important plants are Saiina wildrye,
bluegrass, mountain big sagebrush, and snowberry.'

lf the desirable forage plants are mosily depleted,
brush management and seeding can be used'to improve
the rangeland vegetation. Suitable brush management
practices include prescribed burning, chemical Epraying,
and mechanical treatment.

. The suitability of this soil for rangerand seeding is poor
because of the steepness of slope. plants suitab'ie fdr
seeding include those native to the soil and intermediate
wheatgrass, smooth brome, regar brome, slender
wheatgrass, and alfalfa. The suitability for grazing is
good.

The vegetation on the Croydon soil includes an
overstory of aspen with a canopy of 40 percent. The
understory _vegetation is 65 percent grasses, 1E percent
fgrbs, and 2O percent shrubs. Amon[ the impordnt
plants are slender wheatgrass, Columbia neidlegrass,
Thurber fescue, and quaking aspen.

This soil is well suited to the production of aspen. The
site index for aspen ranges from 60 to 90. This unit is
severely limited for the harvesting of wood products
because of the steepness of slop=e and the hazard of
erosion.

-The suitability of this soil for grazing is poor because
of lhe steepness of slope. Manlgement iractices that
maintain or improve the rangeland vegetition include
proper grazing use, a planned grazing system, and
proper location of water developmenis. if tne desirable
forgge plants are mosily depletid, burning can be used
to improve the rangeland vegetation.

The suitability of.this soil for rangeland seeding is very
poor. The main limitation is competition from aspien.

This map unit is in capability subclass Vlle,
nonirrigated. The Trag soil is in the Mountain Loam
(Qa!in-e Wildrye) range site. The Croydon soit is in the
High Mountain Loam (Aspen) woodland site.

1l9-Travessllla sandy loam, 1 to g percent
slopes' This shallow, well drained soit is on benches and
mesas between Helper and Hiawatha. lt formed in
residuum derived dominanfly from sandstone. slopes are
300 to 400 feet long and are concave to convex. The
present vegetation in most areas is mainly pinyon,
juniper, Salina wildrye, Indian ricegrass, ahd Ui?ctr[eat
mountainmahogany. Elevation is 6,000 to 9,700 feet. The
average annual precipitation is 1Z to 14 inches, the
average annual air temperature is 45 to 47 degrees F,
and the average freeze-free period is g0 to 1Zb days.
_ .Typically, the surface layer is brown sandy loam about
3 inches thick. The upper 6 inches of the uriderlying
material is brown loam, and the lower part to a deiitr ot

Soil Survey

17 inches is light brown loam over sandstone. Depth to
sandstone ranges from Z to p0 inches.

Included in this unit are ahout S percent Rock outcrop
on ridges and 5 percent Chupadera fine sandy loam in'
concave areas.

Permeability of this Travessilla soil is moderate.
Available water capacity is about 2 to 3 inches. Water
supplying capacity is B to 4 inches. Effective rooting
depth is 7 to 20 inches. The organic matter conten[ of
the surface layer is 1 to 2 percent. Runoff is slow, and
the hazard of water erosion is moderate. The hazard of
soil blowing is moderate.

This unit is used as rangeland, woodland, and wildlife
habitat.

The potential vegetation on the Travessilla soil
includes an overstory of pinyon and Utah juniper with a
canopy of 60 percent. The understory vegetation is 15
percent grasses, 10 percent forbs, and 7E percent
shrubs. Among the important ptants are pinyon, Utah
juniper, birchleaf mountain mahogany, Mdxic-an cliff rose,
and Salina wildrye.

The site index for pinyon and Utah juniper is 3p.
fvelage yield is 4 cordi of wood per hcri. The potential
for the production of posts or Christmas trees is poor.

Limitations for the haruesting of wood products are
slight.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper lbcation of water
developments. lf pinyon and Utah juniper are thinned,
the desirable plants present can be expected to increase
for a short period before the pinyon and Utah iuniper
revegetate the unit.

The suitability of this unit for rangeland seeding is very
poor because of the shallow soil depth. lt is not practical
to revegetate large areas of rangeland because of the
shallow soil depth. For critical erosion control, small
areas can be mechanically treated and seeded.

This map unit is in capability subclass Vlls,
nonirrigated, and in the Upland Shallow Loam (pinyon-
Utah Juniper) woodland site.

1 20-Travessllla-Rock outcrop complex. This map
unit is on benches and mesas between Spring Glen and
Hiawatha. Slopes are B to 20 percent. Elevatibn is 5,600
to 6,200 feet. The average annual precipitation is 10 to
12 inches, the average annual air temperature is 47 to
49 degrees F, and the average freeze-free period is 1i0
to 135 days.

- This-unit is 70 percent Travessilla fine sandy loam, dry,
3 to 20 percent slopes, eroded; 1S percent H6ck
outcrop; and 15 percent other soils. The components of
this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit is about 1S percent Haverdad
loam near drainageways.
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inches. Depth to sandstone or siltstone ranges from 40
to 60 inches or more.

Permeability of the Uinta family soil is moderately slow.
Available water capacity is about 4.5 to 6.0 inches.
Water supplying capacity is g to 16 inches. Effective
rooting depth is 40 to 60 inches or more. The organic
matter content of the surface layer is 5 to 10 percent.
Flunoff is rapid, and the hazard of water erosion is high.

The Podo soil is shallow and well drained. lt formed in
residuum and colluvium derived dominantly from
sandstone and shale. Slopes are 300 to 400 feet long
and are dominantly convex. The present vegetation is
mainly Salina wildrye, rabbitbrush, lambsquarter, and
black sagebrush. The average annual precipitation is 16
to 20 inches, the average annual air temperature is 38 to
42 degrees F, and the average freeze-free period is 80
to 100 days. Typically, the surface layer is light brownish
gray cobbly loam about 5 inches thick. The underlying
layer to a depth of 11 inches is light brownish gray
gravelly loam over sandstone. Depth to sandstone
ranges from 10 to 20 inches.

Permeability of the Podo soil is moderately rapid.
Available water capacity is 1 to 2 inches. Water
supplying capacity is 3 to 6 inches. Effective rooting
depth is 10 to 20 inches. The organic matter content of
the surface layer is 1 to 3 percent. Runoff is rapid, and
the hazard of water erosion is high.

This unit is used mainly for wildlife habitat and
woodland. A few areas are used as rangeland.

The potential vegetation on the Uinta family soil
includes an overstory of Engelmann spruce and
subalpine fir with a canopy of 80 percent. The understory
vegetation is 20 percent grasses, 5 percent forbs, and
75 percent shrubs. Among the important plants are
blueberry, Oregon-grape, sedges, pinegrass, and currant.

This soil is well suited to the production of Engelmann
spruce and subalpine fir. The site index for Engelmann
spruce is 55, and the site index for subalpine fir is 60.
The main limitation for producing and harvesting timber
is the steepness of slope. This unit is severely limited for
the harvesting of wood products because of the
steepness of slope and the hazard of erosion.

Trees that are suitable for planting are Engelmann
spruce and subalpine fir.

This soil is not grazeable by livestock because of the
steepness of slope and low forage production.

The potential plant community on the Podo soil is 60
percent grasses, 15 percent forbs, and 25 percent
shrubs. Among the important plants are Salina wildrye,
bluegrasses, and snowberry.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper location of water
developments.

The suitability of this soil for rangeland seeding is very
poor. The main limitation is the shallow soil depth.

Soil Survey

This map unit is in capability subclass Vlle,
nonirrigated. The Uinta family soil is in the High Mountain
Very Steep Stony Loam (Engelmann Spruce) woodland
site. The Podo soil is in the Mountain Shallow Loam
(Saline \{ildrye) range site.

1Z5-Uinta-Toze families complex. This map unit is
on mountain slopes. lt is in the Bruin Point area and on
the eastern side of Patmos Head. Slopes are 30 to 75
percent, 300 to 400 feet long, and plane to convex. The
present vegetation is mainly subalpine fir, aspen, and
Douglas-fir. Elevation is 7,800 to 9,600 feet. The average
annual precipitation is about 20 to 30 inches, the
average annual air temperature is 34 to 38 degrees F,
and the average freeze-free period is 40 to 60 days.

This unit is 35 percent Uinta family loam, 40 to 70
percent slopes; 30 percent Toze family fine sandy loam,
35 to 70 percent slopes; and 35 percent other soils. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are about 15 percent soils that are
similar to the Uinta family soil but do not have a
bfeached layer below the surface layer, 15 percent
Comodore bouldery loam, and 5 percent Midfork family
bouldery loam.

The Uinta family soil is deep and well drained. lt
formed in colluvium derived dominantly from sand$tone
and siltstone. About 30 percent of the acreage of this
soil has slopes of 40 to 50 percent. Typically, the
surface is covered with a mat of leaves, twigs, and
needles 1 inch thick. The surface layer is dark grayish
brown loam about 3 inches thick. The subsurface layer is
light yellowish brown stony sandy loam about I inches
thick. The subsoil is pale brown and light brownish gray
stony clay loam about 31 inches thick. Sandstone is at a
depth of 42 inches. Depth to sandstone or siltstone
ranges from 40 to 60 inches or more.

Permeability of the Uinta family soil is moderately slow.
Available water capacity is about 6.0 to 7.5 inches.
Water supplying capacity is I to 16 inches. Effective
rooting depth is 40 to 60 inches or more. The organic
matter content of the surface layer is 5 to 10 percent.
Flunoff is rapid, and the hazard of water erosion is high.

The Toze family soil is very deep and well drained. lt
formed in collwium derived dominantly from sandstone,
siltstone, and shale. About 40 percent of the acreage of
this soil has slopes of 35 to 50 percent. Typically, the
surface is covered with mat of leaves, twigs, and
needles about 1 inch thick. The upper 3 inches of the
surface layer is dark grayish brown fine sandy loam, and
the lower part is dark grayish brown loam and gravelly
silt loam 21 inches thick. The next layer is grayish brown
gravelly silt loam about I inches thick. Below this to a
depth of 60 inches or more is pale brown very gravelly
fine sandy loam. A layer of calcium carbonate
accumulation is at a depth of about 24 inches.
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Permeability of the Toze family soil is moderate.
Available water capacity is about 6 to 9 inches. Water
supplying capacity is 11 to 18 inches. Effective rooting
depth is 60 inches or more. The organic matter content
of the surface layer is 5 to 10 percent. Runoff is rapid,
and the hazard of water erosion is moderate. The hazard
of soil blowing is moderate.

This unit is used for wildlife habitat and woodland.
The potential vegetation on the soils in this unit

includes an overstory of Engelmann spruce and
subalpine fir with a canopy of 80 percent. The understory
vegetation is 20 percent grasses, 5 percent forbs, and
75 percent shrubs. Among the important plants are
blueberry, Oregon-grape, sedges, pinegrass, and cunant.

This unit is well suited to the production of Engelmann
spruce and subalpine fir. The site index for Engelmann
spruce is 55, and the site index for subalpine fir is 60.
This unit is severely limited for the harvesting of wood
products because of the steepness of slope and the
hazard of erosion.

Trees that are suitable for planting are Engelmann
spruce and subalpine fir.

This unit is not grazeable by livestock because of the
steepness of slope and low forage production.

This map unit is in capability subclass Vlle,
noninigated, and in the High Mountain Very Steep Stony
Loam (Engelmann Spruce) woodland site.

126-Winetti Variant cobbly fine sandy loam,0 to I
percent slopes, This very deep, well drained soil is on
alluvial fans along the Green River. lt formed in alluvium
derived dominantly from sedimentary rock. Slopes are
300 to 400 feet long and are plane to slightly convex.
The present vegetation is mainly greasewood,
cheatgrass, big sagebrush, and alkali sacaton. Elevation
is 4,300 to 5,200 feet. The average annual precipitation
is about I to 10 inches, the average annual air
temperature is 47 to 49 degrees F, and the average
freeze-free period is 110 to 135 days.
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Typically, the surface layer is pale brown cobbly fine
sandy loam about 3 inches thick. The upper 15 inches of
the underlying material is pale brown sand, sandy loam,
and fine sandy loam, the next 35 inches is pale brown
extremely gravelly sand, and the lower part to a depth of
60 inches or more is pale brown fine sandy loam.

Included in this unit are about 10 percent Green River
silt loam on streambanks and 5 percent Glenberg family
very fine sandy loam on streambanks.

Permeability of this Winetti Variant soil is moderately
rapid. Available water capacity is about 2 to 3.5 inches.
Water supplying capacity is 2 to 4 inches. Effective
rooting depth is 60 inches or more. The organic matter
content of the surface layer is 1 to 3 percent. Runoff is
very slow, and the hazard of water erosion is slight. This
soil is subiect to flooding during prolonged, high-intensity
storms. Ghanneling and deposition are common along
streambanks.

This unit is used as rangeland and wildlife habitat.
The potential plant community on the Winetti soil is 60

percent grasses, 10 percent forbs, and 30 percent
shrubs. Among the important plants are basin wildrye,
western wheatgrass, basin big sagebrush, and rubber
rabbitbrush.

Management practlces that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper location of water
developmerfts.'lf the desirable forage plants are mostly
depleted, brush management and rangeland seeding can
be used to improve the rangeland vegetation. Suitable
brush management practices include prescribed burning,
chemical spraying, and mechanical treatment.

The suitability of this unit for rangeland seeding is
good. Plants suitable for seeding include adapted native
plants and Flussian wildrye, crested wheatgrass, and
ladak alfalfa.

This map unit is in capability subclass Vlls,
nonirrigated, and in the Loamy Bottom range site.
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Prime Farmland
In this section, prime farmland is defined and

discussed and the prime farmland soils in this suruey
area are listed.

Prime farmland is of major importance in providing the
nation's short- and long-range needs for food and fi-ber.
The acreage of high-quality farmland is limited, and the
U.S. Department of Agriculture recognizes that
government at local, state, and Federal levels, as well as
individuals, must encourage and facilitate the wise use of
our nation's prime farmland.

Prime farmland soils, as defined by the U.S.
Department of Agriculture, are soils that are best suited
to producing food, seed, forage, fiber, and oilseed crops.
Such soils have properties that are favorable for the
economic production of sustained high yields of crops.
The soils need only to be treated and managed using
acceptable farming methods. Adequate moisture and a
sufficiently long growing season are required. prime
farmland soils produce the highest yields with minimal
units of e..nergy and economic resources, and farming
these soils results in the least damage to the
environment.

Prime farmland soils may presenfly be in use as
cropland, pastureland, or woodland, or they may be in
other uses. They either are used for produiing iood and
fiber or are available for these uses. Urban oibuitt-up
land, public land, and water areas cannot be considdred
prime farmland. Urban or built-up land is any contiguous
unit of land 10 acres or more in size that is used f6r
such purposes as housing, industrial, and commercial
sites, sites for institutions or public buildings, small parks,
golf courses, cemeteries, railroad yards, airports, sanitary
landfills, sewage treatment plants, and water control
structures. Public land is land not available for farming in
national forests, national parks, military reservations, ind
state parks.

Prime farmland soils commonly get an adequate and
dependable supply of moisture from precipitation or
irrigation. Temperature and growing season are
favorable, and level of acidity or alkalinity is acceptable.
The soils have few, if any, rocks and are permeable to
water and air. They are not excessively erodible or
saturated with water for long periods and are not flooded

during the growing season. The slope ranges mainly
from0to6percent.

Soils that have a high water table, are subject to
flooding, or are droughty may qualify as prime farmland
soils if the limitations are overcome by drainage, flood
control, or irrigation. Onsite evaluation is necessary to
determine the effectiveness of corrective measures.
More information on the criteria for prime farmland soils
can be obtained at the ldcal office ot tne Soit
Conservation Service.

A recent trend in land use has been the conversion of
prime farmland to urban and industriql uses. The loss of
prime farmland to other uses puts pressure on lands that
are less productive than prime farmland.

About 75;500 acres, or nearly 8.5 percent of the part
of the suruey area that is in Carbon Gounty, and 1,460
acres, or 5.6 percent of the part that is in Emery County,
would meet the requirements for prime farmland if an
adequate and dependable supply ol irrigation water were
available. The major irrigated areas are near the towns
of Helper, Price, and Wellington. The major crops grown
aie wheat, corn silage, barley, and atfalfa hay.

The following map units meet the soil reguirements for
prime farmland when irrigated. The location of each map
unit is shown on the detailed soil maps at the back of
this publication. Soil qualities that affect use and
management are described in the section "Detailed Soil
Map Units." This list does not constitute a
recommendation for a particular land use.

1 Atrac very fine sandy loam, 1 to G percent slopes
I Billings silty clay loam, 1 to 3 percent slopes

41 Green Fliver-Juva Variant complex
50 Haverdad loam, moist, 1 to 5 percent slopes
51 Hernandez family, 1 to 3 percent slopes53 Hernandez famify, moist, 1 to E percent slopes55 Hunting loam, 1 to 3 percent slopes
57 Hunting silty clay loam, 1 to 3 percent slopes
64 Minchey loam, 1 to 3 percent slopes73 Penoyer Variant loam, 1 to 3 percent slopes90 Ravola loam, 1 to 3 percent slopes
98 Sagers silty clay loam

107 Shupert-Winetti complex
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Classification of the Soils

_ The system of soil classification used by the National
Cooperative Soil Survey has six categories (6). Beginning
with the broadest, these categories ale the order, 

-
suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the
field or inferred from those observations or from
laboratory measurements. Table 14 shows the
classification of the soils in the survey area. The
categories are defined in the following paragraphs.

ORDER. Ten soit orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in sof. An
example is Entisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Aquenl (Agu, meaning
water, plus enf, from Entisol).

GFEAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; anO
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates i property of
thesoil. An example is Haplaquents (Hapt, mdaning 

-

minimal horizonation, plus aguent, the suborder of the
Entisols that have an aquic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. ihe
typic is the central concept of the great gioup; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that arb not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the gieat
group. An example is Typic Haplaquents.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and ottier
characteristics that affect management. Mosfly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties

and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-loamy, mixed, nonacid,
mesic Typic Haplaquents.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series..

Taxonomic Units and Their
tt/lorphology

In this section, each taxonomic unit in the survey area
is described. The descriptions are arranged in alphabetic
order.

Characteristics of the soil and the material in which it
formed are identified for each unit. A pedon, a small
three-dimensional area of soil, that is typical of the unit
in the survey area is described. The detailed description
of each soil horizon follows standards in the Soil Suruey
Manual (4). Many of the technical terms used in the
descriptions are defined in Soil Ta,vonomy (6). Unless
othenvise stated, colors in the descriptions are for moist
soil. Following the'pedon description is the range of
important characteristics of the soils in the series.

The map units of each taxonomic unit are described in
the section "Detailed Soil Map Units."

Atrac Series
The Atrac series consists of very deep, well drained,

moderately permeable soils on benches and fan
terraces. These soils formed in alluvium derived
dominantly from sandstone and shale. Slope is 1 to 6
percent. Elevation is 6,000 to 7,000 feet. Average annual
precipitation is 12 to 14 inches, and average annual air
temperature is 45 to 47 degrees F.

These soils are fine-loamy, mixed, meslc Ustollic
Camborthids.

Typical pedon of Atrac very fine sandy loam, 1 to 6
percent slopes, about 4.4 miles west of Helper, about
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700 feet north and 700 feet east of the southwest comer
of sec. 29, T. 13 S., R. I E.

Al l-0 to 2 inches; yellowish brown (1OYH E/4) very
fine sandy loam, dark brown (1OYR 4/S) moist;
moderate medium subangular blocky structure
parting to weak fine granular; soft, very friable,
slightly sticky and slightly plastic; common very fine
and few fine roots; common very fine pores; neutral
(pH 6.6); abrupt smooth boundary.

412-2 to 4 inches; yellowish brown (1OYR 5/4) very
fine sandy loam, brown (10YH 4/3) moist; moderate
very thick platy structure; soft, very friable, slightly
sticky and slightly plastic; few very fine and fine
roots; common very fine pores; neutral (pH 6.6);
abrupt smooth boundary.

821-4 to I inches; yellowish brown (1OYR 5/4) loam,
dark yellowish brown (1OYR 4/4) moist; weak
medium prismatic structure parting to moderate
coarse subangular blocky; hard, firm, sticky and
plastic; few very fine and fine roots; many very fine
pores and few fine and medium pores; neutral (pH
6.6); clear smooth boundary.

E.22-E to 12 inches; light yellowish brown (1OYH 6/4)
loam, dark yellowish brown (1OYR 4/4) moist; strong
coarse subangular blocky structure; hard, firm, sticky
and plastic; few very fine and fine roots; many very
fine and few fine pores; neutral (pH 6.6); ebrupt
smooth boundary.

823-12 to 20 inches; light yellowish brown (10YH 6/4)
loam, dark yellowish brown (1OYR 4/4) moist; strong
medium angular blocky structure; hard, very firm,
sticky and slightly plastic; few very fine and fine
roots; common very fine and few fine pores; neutral
(pH 6.8); abrupt smooth boundary.

C1-20 to 32 inches; light yellowish brown (1OYR 6/4)
loam, yellowish brown (1OYR 5/4) moist; moderate
medium subangular blocky structure; very hard, very
firm, sticky and slightly plastic; common very fine
pores; slightly calcareous; veins of calcium
carbonate; moderately alkaline (pH 8.0); gradual
smooth boundary.

Q2-32 to 49 inches; light yellowish brown (10YH 6/4)
loam, yellowish brown (10YR 5/4) moist; massive;
hard, firm, slightly sticky and slightly plastic;
common very fine and few fine pores; slightly
calcareous; dissehinated calcium carbon-ate;
moderately alkaline (pH 8.0); clear smooth
boundary.

C3-49 to 6O inches; light yellowish brown (10YH 6/4)
loam, yellowish brown (1OYR 5/4) moist; massive;
hard, firm, slightly sticky and slightly plastic;
common very fine pores; moderately alkaline (pH
8.0).

Bedrock is at a depth of 60 inches or more. The solum
is 17 to 26 inches thick.

Soil Survey

A hoizon: Value is 3 or 4 when moist, and chroma is 3
or 4.

BP horizon: Value is 5 or 6 when dry and 4 or 5 when
moist, and chroma is 4 to 6. Glay content is 20 to 26
percent.

C horizon: Value is 6 or 7 when dry and 4 to 6 moist,
and chroma is 2 to 4. Clay content is 18 to 26 percent.
Rock fragment content is 0 to 15 percent, of which 0 to
15 percent is pebbles and 0 to 5 percent is cobbles and
stones. Calcium carbonate equivalent is 0 to 15 percent.
Fleaction is moderately alkaline or strongly alkaline.

Beje Series

The Beje series consists of shallow, well drained,
moderately permeable soils on plateaus, mountain
slopes, ridges, and benches. These soils formed in
residuum and colluvium derived dominantly from
sandstone and shale. Slope is 1 to 50 percent. Elevation
is 6,800 to 9,700 feet. Average annual precipitation is 14
to 20 inches, and average annual air temperature is 38
to 45 degrees F.

These soils are loamy, mixed Lithic Argiborolls.
Typical pedon of a Beje loam in an area of Beje-

Comodore cgmplex, about 12 miles northeast of Price,
about 1,000 feet west and 1,500 feet south of the
northeast comer of sec. 19, T. 13 S., R. 12 E.

A1-0 to 6 inches; brown (1OYR 4/3) loam, dark brown
(1OYR 3/3) moist; weak fine subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; common very fine and fine roots;
common very fine, fine, and medium pores; mildly
alkaline (pH 7.6); abrupt smooth boundary.

BAt-6 to 14 inches; brown (10YR 4/3) clay loam, dark
brown (10YR 3/3) moist; strong medium subangular
blocky structure; hard, firm, sticky and plastic;
common very fine, fine, and medium roots; common
very fine and fine pores; few thin clay films on faces
of peds; mildly alkaline (pH 7.6); abrupt smooth
boundary.

R-l4 inches; sandstone.

Depth to bedrock and thickness of the solum are 10 to
20 inches. The mollic epipedon is I to 14 inches thick.
The control section is 0 to 35 percent rock fragments.

A horizon: Hue is 10YR or 7.5YR, value is 3 or 4 when
dry and 2 or 3 when moist, and chroma is 2 or 3.
Texture is loam, very fine sandy loam, fine sandy loam,
very gravelly fine sandy loam, and cobbly fine sandy
loam. Reaction is neutral to moderately alkaline.

B horizon: Hue is 7.5YH or 10YFl. value is 3 or 4 when
dry, and chroma is 2 to 4. Texture is clay loam, loam,
cobbly loam, sandy clay loam, gravelly sandy clay loam,
or cobbly sandy clay loam. Clay content is 18 to 35
percent. Reaction is mildly alkaline or moderately
alkaline.
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C horizon: This horizon, where present, is a thin layer
of slightly calcareous fine sandy loam.

Billings Series
The Billings series consists of very deep, well drained,

slowly permeable soils on alluvial fans, flood plains, and
narrow alluvial valley floors. These soils formed in
alluvium derived dominantly from alkaline gypsiferous
marine shale and mixed sedimentary rocks. Slope is 0 to
6 percent. Elevation is 5,200 to 5,700 feet. Average
annual precipitation is 6 to I inches, and average annual
air temperature is 48 to 50 degrees F.

These soils are fine-silty, mixed (calcareous), mesic
Typic Tontfluvents.

Typical pedon of Billings silty clay loam, 1 to B percent
slopes, about 1.5 miles east of Huntington, Utah, about
600 feet north and 2,000 feet west of the southeast
corner of sec. 20, T. 17 S., H. g E.

Ap1-0 to 3 inches; light brownish gray (2.5Y 6/2) silty
clay loam, dark grayish brown (2.5Y 4/2) moist
weak medium granular structure; hard, firm, sticky
and plastic; many medium roots; common medium
pores; strongly calcareous; moderately afkaline (pH
7.9); clear smooth boundary.

Ap2-3 to 11 inches; light brownish gray (z.SY 6/2) sitty
clay loam, dark grayish brown (2.5Y 4/2) moist;
weak medium subangular blocky structure; hard,
firm, sticky and plastic; many medium roots;
common line pores; strongly calcareous; moderately
alkaline (pH 8.0); clear smooth boundary.

C1-11 to 18 inches; light brownish gray (A.SY 6/E) silty
clay loam, dark grayish brown (A.SY 4/2) moist;
weak medium subangular blocky structure; hard,
firm, sticky and plastic; few fine roots; few fine
pores; strongly calcareous; mildly alkaline (pH Z.B);
gradual wa!ry boundary.

C2-18 to 42 inches; light brownish gray (A.Sy 6/2) silty
clay loam, dark grayish brown (Z.SY 4/2) moist;
weak coarse subangular blocky structure; hard, firm,
sticky and plastic; few fine roots; few fine pores;
strongly calcareous; mildly alkatine (pH 7.6); diffuse
wary boundary.

CSsa-4Z to 60 inches; light brownish gray (Z.Sy 6/A)
silty clay loam, dark grayish brown (2.Sy 4/Z) moist;
massive; hard, firm, slicky and plastic; few fine roots;
few fine pores; few fine grayish brown (1OYH 6/2)
sott gypsum nodules; $trongly saline; strongly
calcareous; moderately alkaline (pH 8.0).

AI or Ap horizon: Hue is 2.5Y or 5Y, value is 6 or Z
when dry and 4 or 5 when moist, and chroma is 2 to 4.

C hoizon: Hue is 2.5Y or 5Y, value is 6 or Z when dry
and 4 or 5 when moist, and chroma is 2 to 4. Clay
content is 27 to 35 percent. In the lower part, gypsum
content is 0.5 to 10.0 percent. Calcium carbonate
equivalent is 5 to 25 percent. This horizon is stightly
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saline to very strongly saline and is mildly alkaline to
very strongly alkaline.

Brycan Series

The Brycan series consists of very deep, well drained,
moderately slowly permeable soils on alluvial fans and in
valleys. These soils formed in alluvium derived from
shale and sandstone. Slope is 3 to I percent. Elevation
is 7,700 to 8,600 feet. Average annual precipitation is 16
to 20 inches, and average annual air temperature is 38
to 45 degrees F.

These soils are fine.loamy, mixed Cumulic
Haploborolls.

Typical pedon of a Brycan loam in an area of Silas-
Brycan loams, about 2.5 miles north of the town of
Scofield, about 2,500 feet south and 2,500 feet west of
the northeast corner of sec. 21, T. 12 S., R. 7 E.

Al l-0 to 4 inches; dark grayish brown (1OYR 4/2)
loam, very dark brown (1OYR 2/2) moist; weak
medium platy structure parting to weak fine granular;
soft, friable, slightly sticky and slightly plastic; many
very fine and fine roots; mildly alkaline (pH 7.6);
abrupt smooth boundary.

412-4 to 12 inches; brown (1OYR 4/3) loam, very dark
brown (10YR 2/2) moist; moderate medium
subangular blocky structurei slightly hard, friable,
sticky and plastic; common very fine and fine roots
and few medium roots; common very fine and fine
pores; mildly alkaline (pH 7.6); clear smooth
boundary.

821-12 to 24 inches; brown (1OYR 5/3) loam, dark
brown (10YR 3/3) moist; moderate medium
subangular blocky structure; hard, firm, sticky and
slightly plastic; common very fine and fine roots;
common very fine and fine poresimoderately
alkaline (pH 7.6); clear smooth boundary.

822-24 to 32 inches; brown (10YH 5/3) loam, dark
brown (10YR 3/3) moist; moderate medium
prismatic structure parting to moderate medium
subangular blocky; hard, firm, sticky and slightly
plastic; few very fine and common fine roots;
common very fine and fine pores; mildly alkaline (pH
7.8); clear smooth boundary.

C1-32 to 42 inches; brown (10YR 5/3) loam, brown
(1OYR 4/3) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; few very fine and
fine roots; few very fine and fine pores; mildly
alkaline (pH 7.8); abrupt smooth boundary.

C2ca-42 to 60 inches; brown {10YR 4/3} silt loam, dark
brown (1OYR 3/3) moist; massive; slightly hard, firm,
slightly sticky and slightly plastic; few very fine and
fine roots; few very fine and fine pores; slightly
calcareous; splotches of calcium carbonate;
moderately alkaline (pH 8.2).
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The profile is mildly alkaline or moderately alkaline.
A horizon: Value is 4 or 5 when dry and Z or B when

moist, and chroma is 2 or 3.
EE horizon: Value is 5 or 6 when dry and 3 or 4 when

moist, and chroma is 3 or 4,
C horizon: Value is 4 to 6 when dry and B or 4 when

moist, and chroma is 3 or 4.

Gabba Family

The Cabba family consists of shallow, well drained,
moderately permeable soils on benches, canyon rims,
and steep canyonsides. These soils formed in residuum
and colluvium derived dominantly from shale or siltstone
of the Green Fliver Formation. Slope is 3 to 70 percent.
Elevation is 5,000 to 8,200 feet. Average annual
precipitation ranges from 12 to 16 inches, and average
annual air temperature ranges from 42 to 45 degrees F.

These soils are loamy, mixed (cafcareous), frigid,
shallow Typic Ustorthents.

Fleference pedon of a Cabba family bouldery loam in
an area of Cabba family-Guben-Rock outcrop complex,
on the slopes of Cottonwood Hidge, about 250 feet west
and 1,500 feet north of the southeast corner of sec. 7, T.
13 S., H. 16 E.

A1-0 to 3 inches; pale brown (1OYR 6/3) bouldery
loam, brown (1OYR 4/3) moist moderate medium
granular structure parting to moderate fine granular;
loose, slightly sticky and slightly plastic; common
very fine and fine roots; 5 percent pebbles, 10
percent cobbles, and 15 percent boulders; slightly
calcareous; disseminated calcium carbonate; mildly
alkaline (pH 7.8); abrupt smooth boundary.

C1-3 to 7 inches; brown (10YR 5/3) loam, dark brown
(1OYR 4/3) moist; weak fine granular structure;
loose, slightly sticky and slightly plastic; common
very fine and fine roots; slightly calcareous; mildly
alkaline (pH 7.8); abrupt smooth boundary.

C2-7 to 15 inches; light yellowish brown (1OYR 6/4)
loam, yellowish brown (1OYR 5/4) moist; massive;
soft, friable, slightly sticky and slightly plastic;
common very fine and fine roots; slightly calcareous;
moderately alkaline (pH 8.3); abrupt smooth
boundary.

G3r-15 inches; rippable shale; soft carbonate coatings
on surface of rock.

Paralithic contact is at a depth of I to 20 inches.
A horizon: Hue is 10YH or 5Y, and value is 4 or 5

when moist. Texture is gravelly loam, bouldery loam, or
extremely channery loam.

C horizon: Hue is 10YR or 2.5Y, value is 5 or 6 when
dry, and chroma is 2 to 4. Texture is loam, gravelly loam,
or clay loam. Clay content is 20 to 35 percent. Rock
fragment content is 0 to 30 percent.

Soil Survey

Gasmos Series
The Casmos series consists of shallow, well drained,

moderately permeable soils on summits, pediment
slopes, and canyonsides. These soils formed in residuum
and colluvium derived from siltstone and shale from the
Green River Formation. Slope is 2 to 70 percent.
Elevation is 4,700 to 6,000 feet. Average annual
precipitation is 6 to I inches, and average annual air
temperature is 48 to 50 degrees F.

These soils are loamy, mixed (calcareous), mesic
Lithic Torriorthents.

Typical pedon of a Casmos channery loam in an area
of Casmos-Rock outcrop complex, 2 to 25 percent
slopes, about 0.25 mile northwest of Horse Bench, about
1,500 feet south and 100 feet west of the northeast
comer of sec. 8, T. 12 S., R. 17 E.

A1-0 to 2 inches; pale brown (1OYR 6/3) channery
loam, brown (1OYH 5/3) moist; weak fine granular
structure; slightly hard, friable, sticky and plastic; few
very fine and fine roots; few very fine pores; 15
percent channers and 5 percent stones; moderately
calcareous; disseminated calcium carbonate;
strongly alkaline (pH 8.6); abrupt smooth boundary.

C1-2 to 6 inches; light yellowish brown (1OYH 6/4) clay
loam, yellowish brown (1OYR 5/4) moist; weak
medium subangular blocky structure; slightly hard,
firm, sticky and plastic; few very fine and fine roots;
few very fine pores; 10 percent channers;
moderately.calcareous; disseminated calcium
carbonate; strongly alkaline (pH 8.6); clear wavy
boundary.

F-6 inches; hard siltstone.

Bedrock is at a depth of 5 to 13 inches.
A horizon: Reaction is moderately alkaline or strongly

alkaline.

Chipeta Series
The Chipeta series consists of shallow, well drained,

slowly permeable soils on hills. These soils formed in
residuum derived from shale. Slope is 1 to 20 pereent.
Elevation is 5,300 to 6,300 feet. Average annual
precipitation is 6 to I inches, and average annual air
temperature is 48 to 50 degrees F.

These soils are ciayey, mixed (calcareous), mesic,
shallow Typic Torriorthents.

Typical pedon of a Chipeta silty clay loam in an area
of Ghipeta-Badland complex, about 2.5 miles northwest
of Wattis-Hiawatha Junction, about 1,750 feet south and
500 feet east of the northwest corner of sec. 21, T. 15
s., R. g E.

A1-0 to 2 inches; gray (1OYR 6/1) silty clay loam, dark
gray (1OYH 4/1) moist; weak medium platy structure
parting to weak very fine granular; hard, firm, sticky
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and plastic; few very fine, fine, and medium rootsi
strongly calcareous; moderately alkaline (pH 8.0);
abrupt smooth boundary.

C1-2 to 12 inches; gray (1OYH 6/1) sitty ctay loam,
dark gray (1OYH 4/1) moist; weak medium
subangular blocky structure; very hard, very firm,
sticky and very plastic; few very fine, fine, and
medium roots; few fine pores; strongty calcareous;
strongly alkaline (pH 8.8); clear smooth boundary.

C2cs-12 to 17 inches; gray (1OYR 6/1) silty clay loam,
dark gray (1OYR 4/1) moist; moderate fine angular
blocky structure; very hard, very firm, sticky and very
plastic; few very fine and fine roots; few fine pores;
20 percent shale fragments; common gypsum
flecks; strongly calcareous; strongly alkaline (pH
8.8); clear smooth boundary.

Cr-17 inches; weathered shale.

Paralithic contact is at a depth of 10 to p0 inches.
Conductivity of the saturation extract is I to 16
millimhos.

A horizon: Hue is 10YR or 2.5Y, value is G to I when
dry and 4 to 6 when moist, and chroma is 1 or 2.

C horizon: Hue is 10YR or 2.5Y, and chroma is 1 or Z.
Texture is silty blay loam or silty clay. Gypsum ranges
from 0.5 to 10.0 percent.

Ghupadera Serie$
The Chupadera series consists of moderately deep,

well drained, moderately rapidly permeable soils on
benches and terraces. These soils formed in alluvium
and residuum derived from sandstone and shale. Slope
is 1 to I percent. Elevation is 5,900 to 7,400 feet.
Average annual precipitation is 12 to 14 inches, and
average annual air temperature is 45 to 47 degrees F.

These soils are coarseJoamy, mixed, mesic Ustollic
Calciorthids.

Typical pedon of Chupadera fine sandy loam, 1 to I
percent slopes, about 2 miles west of Porphyry Bench,
about 500 feet nor.th and 100 feet east of the southwest
corner of sec. 1, T. 14 S., R. I E.

A1-0 to 6 inches; tight yellowish brown (1OYR 6/4) fine
sandy loam, yellowish brown (1OYH S/4) moist;
weak medium platy structure; sott, friable; few very
fine and fine roots; few very fine pores; moderately
calcareous; disseminated calcium carbonate;
moderately alkaline (pH 8.2); abrupt smooth
boundary.

AC-6 to 16 inches; light yellowish brown (1OYR G/4)
loam, yellowish brown (1OYR 5/4) moist; moderate
medium subangular structure; hard, friable; few very
fine, fine, and medium roots; few very fine and fine
pores; strongly calcareous; disseminated calcium
carbonate; moderately alkaline (pH 8.0); clear
smooth boundary.
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Cca-16 to 28 inches; very pale brown (10YR 7/3) loam,
pale brown (1OYH 6/3) moist; single grain; loose;
few very fine and fine roots; strongly calcareous;
splotches of calcium carbonate; moderately alkaline
(pH 8.a); abrupt smooth boundary.

R-28 inches; sandstone.

Bedrock is at a depth of 20 to 40 inches.
A hoizon: Value is 5 or 6 when dry and 3 or 4 when

moist, and chroma is 3 or 4.
AC horizon: Value is 5 or 6 when dry, and chroma is 3

or 4. Clay content is 14 to 17 percent.
Cca horizon: Value is 6 or 7 when dry and 4 to 6 when

moist, and chroma is 3 or 4. Clay content is 14 to 17
percent. Calcium carbonate equivalent is 15 to 32
percent.

Comodore Series

The Comodore series consists of shallow, well
drained, moderately permeable soils on mountain slopes.
These soils formed in colluvium derived dominantly from
sandstone. Slope is 50 to 70 percent. Elevation is 6,800
to 9,000 feet. Average annual precipitation ranges from
16 to 20 inches, and average annual air temperature
ranges from 38 to 45 degrees F.

These soils are loamy-skeletal, mixed Lithic
Haploborolls.

Typical pedon of a Comodore very stony fine sandy
loam in an area of Comodore-Datino Variant complex;
about 12 miles east of Price, near Dugout Greek; about
2,300 feet north and 2,000 feet east of the southwest
corner of sec. 23, T. 13 S., R. 12 E.

A1-0 to 6 inches; dark grayish brown (10YR 4l2l very
stony fine sandy loam, very dark brown (1OYR 2/2)
moist; weak fine granular structure; soft, friable,
slightly sticky and slightly plastic; common very fine,
fine, medium, and coarse roots; few very fine and
fine pores; 15 percent pebbles, 20 percent cobbles,
and 20 percent stones; mildly alkaline (pH 7.a); clear
smooth boundary.

C1-6 to 14 inches; very dark grayish brown (10YR 3/2)
very stony loam, very dark brown (1OYR 2/2) moist;
weak fine subangular blocky structure; soft, friable,
slightly sticky and slightly plastic; common very fine,
fine, mediuffi, and coarse roots; few very fine pores;
15 percent pebbles, 15 percent cobbles, and 15
percent stones; mildly alkaline (pH 7.4); abrupt waly
boundary.

R-14 inches; fractured sandstone.

Bedroek is at a depth of 10 to 20 inches. The control
section is 35 to 45 percent rock fragments.

A horizon: Value is 2 or 3 when moist, and chroma is 2
or 3. Texture is very stony fine sandy loam or bouldery
loam.



C horizon: Value is 3 to 5 when dry and 2 to 4 when
moist, and chroma is 2 or 3. Clay content is 19 to 24
percent. The horizon is 15 to 20 percent pebbles, 10 to
15 percent cobbles, and 15 to 20 percent stones.

Croydon $eries

The Croydon series consists of deep, well drained,
moderately slowly permeable soils on foot slopes and
mountain slopes. These soils formed in alluvium and
colluvium derived dominantly from sandstone and shale.
Slope is I to 50 percent. Elevation is 7,600 to 9,500 feet.
Average annual precipitation is 20 to 25 inches, and
average annual air temperature is 34 to 38 degrees F.

These soils are fine-loamy, mixed Argic Cryoborolls.
Typical pedon of Croydon loam, I to 30 percent

slopes, about 1.2 rniles southwest of Scofield, about 500
feet north and 50 feet west of the southeast corner of
sec. 6, T. 13 S., R. 7 E.

All-0 to 5 inches; dark yellowish brown (10YR 4/4)
loam, very dark brown (10Yn 2/2) moist; moderate
medium granular structure; soft, very friable, slightly
plastic; many very fine, fine, and medium roots and
few coarse roots; slightly acid (pH 6.5); clear smooth
boundary.

A12-5 to 16 inches; yellowish brown (1OYR 5/4) loam,
dark brown (10YR 3/3) moist; weak coarse
subangular blocky structure parting to moderate
medium granular; soft, very friable, slightly plastic;
many very fine, fine, and medium roots and few
coarse roots; slightly acid (pH 6.4); abrupt smooth
boundary.

A2-16 to 23 inches; very pale brown (1OYH 7/4) loam,
yellowish brown (1OYR 5/4) moist; moderate
medium subangular blocky structure; slightly hard,
very friable, slightly sticky and slightly plastic; few
very fine, fine, and medium roots; 10 percent
pebbles; slightly acid (pH 6.4); abrupt wary
boundary.

B21t-23 to 33 inches; light yellowish brown (10YR 6/4)
clay loam, dark yellowish brown (1OYR 4/4) moist;
moderate medium subangular blocky structure; very
hard, very firm, sticky and plastic; few very fine, fine,
and medium roots; common very fine pores; few
moderately thick clay films on faces of peds and in
pores; small pockets of soil material similar to that in
the A2 horizon; 5 percent pebbles and 5 percent
cobbles; slightly acid (pH 6.4); clear wavy boundary-

B22t-33 to 48 inches; light yellowish brown (1OYR 6/4)
clay loam, dark yellowish brown (1OYH 4/4) moist;
strong medium subangular blocky structure;very
hard, very firm, sticky and plastic; few very fine and
fine roots; common very fine pores; many
moderately thick clay films on faces of peds; 10
percent pebbles; slightly acid (pH 6.4); abrupt
smooth boundary.

R-48 inches; weathered sandstone.

Soil SurveY

Bedrock is at a depth of 40 to 60 inches. The solum is

40 to 60 inches thick.
Al horizon: Value is 3 to 5 when dry and 2 or 3 when

moist, and chromd is 2 to 4 when dry and 2 or 3 when
moist.

A2 horizon: Value is 7 or I when dry and 5 or 6 when
moist, and chroma is 2 to 4. Rock fragment content is 5
to 15 percent. The horizon is 5 to 15 percent pebbles

and 0 to 5 percent cobbles.
82 horizon: Hue is 5Y or 10YR, value is 6 or 7 when

dry and 4 to 6 when moist, and chroma is 2 to 4 when
dry. Clay content is 27 to 34 percent. Rock fragment
content is 5 to 15 percent. The horizon is 0 to 15
percent pebbles, 0 to 5 percent cobbles, and 0 to 5
percent stones.

Curecanti Family

The Curecanti family consists of very deep, well
drained, moderately permeable soils on mountain slopes.
These soils formed in colluvium derived dominantly from
sandstone and shale. Slope is 50 to 70 percent-
Elevation is 6,800 to 9,000 feet. Average annual
precipitation ranges from 16 to 20 inches, and average
hnnu'at air temperature ranges from 38 to 45 degrees F.

These soils are loamy'skeletal, mixed Typic
Argiborolls.

Fleference pedon of a Curecanti family loam in an area
of Curecanti family-Pathead complex, about 7 miles west

and 3 miles north of Helper, 200 feet south and 700 feet
east of the northwest corner of sec. 12, T. 19 S., R. I E.

All-0 to 7 inches; dark grayish brown (1OYH 4/2)
loam, very dark grayish brown (1OYR 3/2) moist;
moderate- medium granular structure; soft, friable,
slightly sticky and slightly plastic; common very fine

roots;-common very iine pores; 10 percent pebbles;

neutral (pH 6.6); clear wavry boundary.
A12-7 to 15 inches; brown t1OYR 5/3) very stony loam,

very dark grayish brown (10YR 3/2) moist; moderate
coarse subangular blocky structure; hard, very firm,
sticky and slighfly plastic; few very fine and fine
roots and common medium and coarse roots; few
very fine pores; 15 percent pebbles, 10 perce_nt

cobbles, and 30 percent stones; neutral (pH 6.6);

clear wavy boundary.
A2-15 to 20 inches; very pale brown (10YR 7/3) very

stony loam, brown (10YR 5/3) moist; moderate
coar-se subangular blocky structure; slightly hard,
firm, slightly siicky and slightly plastic; few very fine
and fine roots and common medium and coarse
roots; many very fine and few fine pores; 20 percent
pebbles, 5 percent cobbles, and 30 percent stones;
slightly acid (pH 6.4); clear wavy boundary.

B21t-20 lo 27 inches; pale brown (1OYH 6/3) very
stony loam, yellowish brown (1OYR 5/4) moist;
moderate medium subangular blocky structure;
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slightly hard, friable, slightly sticky and slightly
plastic; few very fine and fine roots and common
medium roots; common very fine pores; few thin and
moderately thick clay films on ped faces and in
pores; 10 percent pebbles, 15 percent cobbles, and
30 percent stones; neutral (pH 6.6); clear waw
boundary.

B22t-27 to 60 inches; pale brown (10YR 6/3) very
stony loam, dark grayish brown (1OYR 4/2) moist;
moderate medium subangular blocky structure;
slightly hard, friable, sticky and plastic; few very fine
and fine roots and common medium roots; common
very fine pores; common thin and moderately thick
clay films on ped faces and in pores; 10 percent
pebbles, 15 percent cobbles, and 30 percent stone;
slightly acid (pH 6.4).

The solum is 40 to 60 inches thick. The mollic
epipedon is 12 to 15 inches thick.

Al hortzon: Value is 3 to 5 when dry and 2 or 3 when
moist, and chroma is 2 or 3.

A2 horizon: Value is 5 to 7 when dry and 3 to 5 when
moist, and chroma is 2 or 3.

BEt horizon: Value is 4 or 5 when moist, and chroma is
2 to 4. Clay content is 18 to 27 percent.

Datino Series
The Datino Series consists of very deep, well drained,

moderately permeable soils on canyonsides and
mountain slopes. These soils formed in colluvium derived
dominantly from sandstone and shale. Slope is 15 to 80
percent. Elevation is 6,800 to 8,700 feet. Average annual
precipitation ranges from 16 to 20 inches, and average
annual air temperature ranges from 38 to 45 degrees F.

These soils are loamy-skeletal, mixed Typic
Haploborolls.

Typical pedon of a Datino extremely stony fine sandy
loam in an area of Perma family-Datino complex, about
0.25 mile south of Soldier Creek Mine,2,400 feet west
and 2,200 feet south of the northeast corner of sec. 18,
T. 13 S., R. 12 E.

A1-0 to 10 inches; brown (10YR 4/3) extremely stony
fine sandy loam, dark brown (1OYR 3/3) moist;
weak fine granular structure; soft, friable, slightly
sticky and slightly plastic; common very fine and fine
roots and few medium and coarse roots; few very
fine pores; 15 percent pebbles, 25 percent cobbles,
and 25 percent stones; moderately alkaline (pH 7.9);
clear smooth boundary,

82-10 to 16 inches; brown (10YR 5/3) very stony loam,
dark brown (1OYR 4/3) moist; moderate medium
subangular blocky structure; slightly hard, friable,
stightly sticky and slightly plastic; few very Jine, fine,
medium, and coarse roots; common very fine and
fine pores and few medium pores; 15 percent
pebbles, 15 percent cobbles, and 10 percent stones;
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slightly calcareous; moderately alkaline (pH 7.9);
gradual wavy boundary.

Clca-1S to 41 inches; pale brown (1OYR 6/3) very
stony tine sandy toam, brown (10YR 5/3) moist;
masiive; hard, friable, slightly sticky and slightly
plastic; few.very fine, fine, medium, and coarse
roots; common very fine and fine pores; 15 percent
pebbles, 20 percent cobbles, and 25 percent stones;
strongly calcareous; soft powdery masses of calcium
carbonate; moderately atkaline (pH 8.0); gradual
smooth boundary.

C2-41to 60 inches; pale brown (10YR 6/3) very stony
fine sandy loam, brown (1OYH 5/3) moist; massive;
slightly hard, friable, slightly sticky and slightly
plastic; few very fine, fine, medium, and coarse
roots; few very fine pores; 15 percent pebbles' 20
percent cobbles, and 25 percent stones; moderately
calcareous; disseminated calcium carbonate;
moderately alkaline (PH 7.9).

Secondary calcium carlconate is at a depth of 15 lo 22
inches. The mollic epipedon is 10 to 15 inches thick. The
solum is 15 to 22 inches thick. The particle-size control
section is 35 to 60'percent rock fragments.

A horizon: Value is 4 or 5 when dry and 2 or 3 when
moist, and chroma is 2 or 3.

BE horizon: Vatue is 3 to 5 when dry and 2 to 4 when
moist, and'chroma is 2 or 3. Clay content is 18 to 26
percent. Rock fragment content is 35 to 45 percent-
Reaction is mildly alkaline or moderately alkaline.

C horizon: Value is 5 or 6 when dry, and chroma is 2
or 3. Clay content is 16 to 25 percent. Rock fragment
content is 40 to 70 percent. Reaction is mildly alkaline or
moderately alt<aline.

Datino Variant

The Datino Variant consists of very deep, well drained,
moderately permeable soils on mountain slopes. These
soils formed in colluvium derived dominantly from
sandstone and shale. Slope is 15 to 80 percent.
Elevation is 6,800 to 9,000 feet. Average annual
precipitation is 16 to 20 inches, and average annual air
temperature is 38 to 45 degrees F.

These soils are loamy-skeletal, mixed Typic
Haploborolls.

Typical pedon of Datino Variant very stony loam, 50 to
80 percent slopes, 9,500 feet southeast of Valley
Mountain, at the head of Trail Canyon (No general land
office survey made.)

A-0 to 4 inches; very dark grayish brown (1OYR 3/2)
very stony loam, very dark brown (10YH 2/2) moist;
strong fine granular structure; slightly hard, very
friable, slightly sticky and slightly plastic; common
very fine roots and few fine and medium roots; 5
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percent pebbles; mildly alkaline (pH 7.6); abrupt
smooth boundary.

821-4 to 14 inches; very dark grayish brown (1OyR
3/2) very cobbly loam, very dark brown (1OyR A/Z)
moist; moderate medium subangular blocky
structure; slightly hard, friable, sticky and plastic; few
very fine and fine roots and common medium roots;
few very fine pores; 15 percent pebbles and ZE
percent cobbles; miH[ alkaline (pH Z.6h abrupt
smooth boundary.

BSca-14lo 22 inches; grayish brown (1OyH 5/Z) very
cobbly loam, dark grayish brown (1OyR 4/2) moisi;
weak medium subangular blocky structure; slighily
hard, friable, sticky and plastic; common veryline
roots and few fine and medium roots; few very fine
pores; 20 percent pebbles and 20 percent cobbles;
moderately calcareous; mildly alkaline; (pH 7.9);
clear smooth boundary.

llCca-22 to 60 inches; grayish brown (1OyR S/2) very
stony fine sandy loam, dark grayish brown (10yR
4/2) moist; massive; sott, very friable, slightly sticky
and slightly plastic; common very fine roots and few
fine, medium, and coarse roots; B0 percent pebbles,
10 percent cobbles, and p0 percent stones;
moderately calcareous; miH|y alkaline (pH 7.9).

The mollic epipedon is 10 to 1S inches thick. The
solum is 15 to 22 inches thick. The particle-size control
section is 18 to 27 percent clay and BS to 60 percent
rock fragments.

Doney Family

The Doney family consists of moderately deep, well
drained, moderately permeable soils on benches, foot
slopes, and mountain slopes. These soils formed in
residuum and colluvium derived dominantly from
siltstone, shale, and sandstone. Slope is 3 to 70 percent.
Elevation is 6,700 to 9,500 feet. Average annual 
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precipitation ranges from 14 to p0 inches, and average
annual air temperature ranges from 38 to 45 degrees F.

These soils are fine-loamy, mixed, frigid Typic
Ustochrepts.

Reference pedon of a Doney family stony loam in an
area of Rabbitex-Doney family-Midfork family complex,
about 7.5 miles northwest of Helper, 800 feet souih and
1,800 feet east of the northwest corner of sec. 19, T. 12
S., R. 9 E.

A1-0 to 4 inches; brown (1OYH b/B) stony loam, dark
brown (1OYR 3/3) moist; weak medium platy
structure parting to moderate medium granular; soft,
friable; common very fine and fine roots; few very
fine pores; 10 percent pebbles, S percent cobbles,
and 5 percent stones; slightly calcareous;
disseminated calcium carbonate; moder.ately alkaline
(pH 8.a); abrupt smooth boundary.

Soil Survey

821-4 to 11 inches; pale brown (10YR 6/3) loam,
brown (1OYR 4/3) moist; moderate medium
subangular blocky structure; hard, firm, sticky and
plastic; few very fine and common fine roots; few
very fine pores; 5 percent pebbles and E percent
cobbles; slightly calcareous; disseminated calcium
carbonate; moderately alkaline (pH 8.4); gradual
smooth boundary.

822-11 to 15 inches; pale brown (10YH 6/3) loam,
brown (1OYR 5/3) moist; weak medium subangular
blocky structure; hard, firm, sticky and plastic; few
very fine and fine roots: few very fine and fine pores;
10 percent pebbles; moderately calcareous;
disseminated calcium carbonate; strongly alkaline
(pH 8.6); gradual smooth boundary.

C1-15 to 24 inches; light gray (P.SY tl2l loam, light
olive brown (2.5Y S/4) moist; massive; loose, very
friable, slightly sticky and stighily plastic; few very
fine and fine roots; few very fine and fine pores; 10
percent pebbles; strongly calcareous; disseminated
calcium carbonate; strongly alkaline {pH B.g}; clear
smooth boundary.

C2-24 to 35 inches; light gray (2.5Y 7 tll toam, tight
olive brown (2.5Y 5/4) moist; massive; loose, very
friable, slightly sticky; few fine roots; few very fine
pores; 15 percent pebbles; strongly calcareous;
disseminated calcium carbonate; strongly alkaline
(pH 9.0); gradual smooth boundary.

C3r-35 inches; weathered shale.

Paralithic conlact is at a depth of 20 to 40 inches. The
particle-size control section is 0 to 15 percent rock
fragments.

Al horizon: Hue is 10YR or 2.5Y, value is S or G when
dry, and chroma is 2 or 3. Texture is gravelly sandy
loam, silt loam, and stony loam. Glay content is 15lo 22
percent.

B horizon: Hue is 10YR or 2.5Y, value is S to 7 when
dry and 4 to 6 when moist, and chroma is 2 or 3. Texture
is loam or clay loam. Clay content is 18 to 30 percent.

C horizon: Hue is 10YH or 2.5Y, value is 6 or 7 when
dry and 5 or 6 when moist, and chroma is 2 or 3.
Texture is loam or clay loam.

Falcon Series

The Falcon series consists of shallow, well drained,
rapidly permeable soils on hillslopes and summits. These
soils formed in residuum derived from sandstone. Slope
is I to 50 percent. Elevation is 7,600 to 8,p00 feet.
Average annuaf precipitation is 16 to 20 inches, and
average annual air temperature is 37 to 40 degrees F.

These soils are loamy, mixed Lithic Haploborolls.
Typical pedon of a Falcon stony sandy loam in an

area of Falcon-Rock outcrop complex, about 4 miles
north of the town of Scofield, about 680 feet north and



sandstone and shale- Slope is 3 to 6 percent' Elevation

i#.4n0 i; s,eoo feet. Avbrage annual precipitation is 6

to I inches, and 
"uJog" 

annlual air temperature is 48 to

50 degrees F.
These soils are coarse-loamy, mixed' mesic Typic

Calciorthids.-1fiili p*don of Moffat tine sandv loam' 3 to 6

Dercent slopes, 
"noui-f 

,b00 feet north and 2'400 feet

ffii;i'ttE!ilil;i "btnet 
or sec' 23' r' 15 s" R' 12

E.

A1-0 to 2 inches; brown (7'5YR 5/4) tine- sandy loam'

olii urown (?.i+C +/+) mo-isu weak fine granular

structure; soft, friable; few fine and medium roots;

;";F;ty tni, iommon fine' and few medium

p*"t; m6aeiiiery calcareous; moderately alkaline

irtn e.+l; abrupt smooth !.gy!arv'
B2-2to e inche;iffiilat sYR 5/4i rine sandv loam'

dark brown (Z.SVR 4/4) moist; weak medium 
'.

t-ilttgrf"r blocky structure; soft' friable; few-fine

and medium roots; many very fine' common fine'

and few medium Pores;-moderately calcareous;

moderately ait<atine (pH S'a); abrupt smooth

boundary.
Cf ca-g io it incnes; pink (7'5YF 7/4) fine sandy loam'
-'- 

Oro*n (7.5YH S/4i moidt; moderate medium

subangulat uh.ri structure; hard' firm; few very {ine'

tine, aiO mediurn roots; many very fine and co-mmon

fine pores; tttongly catiareous; c6atings oJ calcium

carbonate on i".%'= oi peos; strongly alkaline (pH

8.8); clear smooth boundary
G2c,a-21to 29'fi;hes; pinkish white (7'5YR 8/2) fine
--- 

t"nAy loam, pink (7'5YR.7t4l moist moderate

medium tunJngurir blocky structure; hard' firm; few

very fine and fi-ne roots; common very fine- and few

line pores; strongty calcareous; disse.mi$tgg

calcium .atUon*["; strongly alkaline (pH 9'0);

gradual wavy boundary' -..-c3-29 to 60 i*n"i; pi"iiz'svn 8/4) fine sandy.loam'

light brown ii.itfi o/4) moist; massive; very hard'

oEw titt; few very fine and fine roots; common very

fine and tewiine pores; 5 percent pebb-les ald 5
percent 

"onui**; 
itiongty ialcareous; disseminated

calcium c"inonat"; strdrigly alkaline (pH g'0)'

Secondary calcium carbonate is at a depth of 9 to 15

inches.
Cca horizon:Value is 6 to I when dry and 5 to 7 when

moi;i ina .rttotn" is 2 to 4' Calcium carbonate

equivalent is 20 to 35 Percent'

Nelman Series

The Nelman series consists of moderately deep' well

drained, moOerateiyiapiOfy permeable soils on benches

lno-.*vonsioes-fneie sbits formed in residuum

derived oo*in"niry ironl sands]one and shale. slope is

15 to 5o perceni- Ltevation is 6'400 to 7'200 feet'

Soil SurveY

Average annual precipitatio.n lalges from 12 to 14

inches, and average Innuaf air timperature ranges from

45 to 47 degrees F.

These soi|s are coarse.loamy, mixed (ca|careous},

mesic Ustic Torriorthents'
fvpic"r pedon-of a Nelman very gravelly l"iT^': ii'

area of Nelman- f-tauetsitt"-Rock otltctop c.o[p-lgx' about

I miles west of piice, 
-Z,oOo 

feet- south and 250 feet east

of the northwest cotnei'ot sec' 24' T' 14 S' R' I E'

A1-0 to 4 inches; pale brown (1OYR 6/3) very gravelly

loam, nto*n-(i6Vn slsl *iist; weak fine granular

*ttutiute; hard, friable, slightly sticky; common very

fineandfineroots;S0percentpebbles,.S.percent
cobbles, anC S peiceni stones; moderately.

calcareous; disseminated calcium carbonate;

il;;siy ar iarin" lpH 8'6); abrupt =*o{L 99.u1darv'
Clj to i0 inches; very pale b1o.-wn (10YR 7/3) fine

sandy loam, brbwniigYF 5/.3) moist; mod.erate

medium srOangufar blocky structure; very hard'

friable; t** uetiline, fine, and medium roots; few

very fine anali'ne pole-s; 5 percent pebbles'.2 
.

pltt""i.onnrei, dnd z percent stones; moderately

calcareou=; rin. uEins oi calcium carbonate; strongly

"fk"fin" 
(pH 8.8); clear smooth boundary'

C2-10 to 27 in.n"Jjvery paletrown UOY| 7/3) fine

sandy loa*lpaf" Uiown (1OYR 6/3) moist; moderate

medium trt Jngur"i urotiv structure; hard' 
.f 
riable'

grlghtii pl"Jti.;i"* very fine' fine' and medium roots;

few very fine and fine pores; 5 percent pebbles;

toO"t"t*ry LaiJareous; disseminated calcium

carbonate; tlt*gt tkaline (pH 8'8); clear smooth

boundary.
R-27 inches; sandstone'

Bedrock is at a depth o{ 20 to 40 inches'

A horizon: Valua i" S ot 6 when 9ry anO 4 o-r-5 when

moist, ana cnrJri; i; 3 or 4' Reactioh is moderately

alkaline or stronglY alkaline'

C horizon: fruE i= Z'SYFI or loYR' value is 5 t9 7 when

dry and + to z i-nen'moist, and chroma is 2 to 4' Clay

content is 10 t;is petttni' Reaction is moderately

alkaline or strongly alkaline'

Pathead Series

The Pathead series consists of moderately deep' well

drained, moae-ta]t;v pei*eaule soils on benches' ridges'

canyonsid**, tnJ,itduntain slopes' These soils formed

in colluviut 
"ndi"tiduum 

derived dominantly from

sandstone anJina". slope is 15 to 70 percent.

Elevation is SBOO to 9,00'0 feet' Average annual

orecipitation ili4 iJ ab inches, and av-erage annual air

l*tp-"titrre is 38 to 45 degrees F'

These soits aie loamy'sklletal' mixed (calcareous)'

frigid TYPic Ustorthents'
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Typical pedon of a pathead extremely stony loam in
an area of Pathead-curecanti family association, about Z
miles north and 4 miles west of Heiper, about t,tOO feet
north and 400 feet west of the southeast corner of sec.
6, T. 13 S., R. g E.

A1-0 to 3 inches; brown (1OyH S/B) extremely stony
loam, dark grayish brown (1OyR 4/2) moisi;
moderate mediurn subangular blocky structure; soft,
very friable, slighily sticky and slightiy ptastic;
common very fine roots; few very fine pores; E
percent pebbles, 15 percent cobbles, 40 percent
stones, and 5 percent boulders; moderately
calcareous; disseminated calcium carbonaie;
sJrongly alkaline (pH 8.6); abrupt smooth boundary.

C1-3 to 14 inches; pale brown (1OyR 6/8) very cobbiy
loam, brown (1OYH 5/3) moist; moderate niedium
subangular blocky structure; soft, very friable, slighily
sticky and slightly plastic; common very line roots
and few fine and medium roots; many very fine
pores; 20 percent pebbles and S percent cobbles;
moderately calcareous; disseminated calcium
carbonate; strongly alkaline (pH B.g); clear smooth
boundary.

C2-14 to 26 inches; pale brown (1OyFl 6/3) very cobbly
loam, brown (1OYR S/B) moist moderate mddium
subangular blocky structure; soft, friable, slighfly
sticky and slightly plastic; common very fine ani few
fine roots; few very fine pores; 20 percent pebbles,
25 percent cobbles, and S percent stones;
moderately calcareous; disseminated calcium
carbonate; strongly alkaline (pH S.g); clear smooth
boundary.

R-26 inches; sandstone.

Bedrock is at a depth of 20 to 40 inches. The particle-
size control section.is 3E to 60 percent rock fraginents.

A hoizon: Value is S or 6 when dry and 3 to 5 when
moist, and chroma is 2 or B. Texture is gravelly loam,
cobbly loam, extremely stony fine sandy loam, extremely
stony loam, or extremely bouldery fine iandy loam.
Reaction is moderately alkaline or strongty dtkallne.

G horizon: Hue is 10YR or 2.Sy, value-lb 6 or 7 when
dry and 3 to 5 when moist, and chroma is Z to 4. Texture
il u"ry cobbly loam, extremely cobbly loam, or very stony
flne sandy loam. Clay content is 1g to 27 percent.
Calcium carbonate equivalent is 11 to 2g iercent.
Fleaction is moderately alkaline or strongly alkatine.

Penoyer Variant

. The Penoyer Variant consists of very deep, well
drained, moderately permeable soils oh alluviat fans and
valley floors. These soils formed in alfuvium derived from
sandstone and shale. Slope is 1 to 6 percent. Elevation
is 5,400 to 6,000 feet. Average annual precipitation is 6
to I inches, and average annual air temperature 4g to E0
degrees F.
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These soils are coarse-silty, mixed (calcareous), mesic
Typic Torriorthents.

Typical pedon of Penoyer Variant loam, 1 to 3 percent
slopes, about 650 feet north and 100 feet west of the
southeast corner of sec. g, T. 15 S., Fl. 1 1 E.

Ap1-0 to 4 inches; light brownish gray (1OyR 6/A)
loam, dark grayish brown (1OyH 4/2) moist; weak
medium platy structure parting to moderate fine
granular; soft, very friable, slighfly sticky and slightly
plastic; common mediurn roots; many fine and few
coarse pores; strongly cafcareous; mildly alkaline
(pH 7.7); clear smooth boundary.

Ap2-4 to I inches; light brownish gray (1OyR 6/2)
loam, dark grayish brown (1OyH 4/2) moist; weak
medium subangular blocky structure; hard, very
friable, slightly sticky and slighily plastic; common
medium roots; few fine and coarse pores; strongly
calcareous; mildly alkaline (pH 7.7); clear smooth
boundary.

C1-9 to 23 inches; light brownish gray (1OyR 6/2) very
fine sandy loam, dark grayish brown (1OyR 4/A)
moist; weak coarse angular blocky structure parting
to weak medium subangular btocky; hard, very
friable, slightly sticky and slighfly plastic; many fine
and few medium roots; strongly calcareous;
moderately alkaline (pH 7.9); gradual waly
boundary.

C2-23 to 41 inches; tight brownish gray (1OyH 6/2) silt
loam, dark grayish brown (1OyH 4/2) moist;
massive; slightly hard, very friable; few fine roots;
common fine discontinuous pores; moderately
calcareous; moderately alkaline (pH 8.0); gradual
wavy boundary.

C3-41 to 60 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (1OYR 4/2) moist;
massive; slightly hard, very friable; few fine roots;
few fine pores; strongly calcareous; moderately
alkaline (pH 8.2).

Calcium carbonate equivalent of the profite is b to ZE
percent. Reaction is mildly alkaline or moderately
alkaline.

A horizon: Value is 6 or 7 when dry and 4 or S when
moist, and chroma is 2 or S.

C horizon: Clay content is 13 to 18 percent.

Perma Family

The Perma family consists of very deep, well drained,
moderately rapidly permeable soils on mountain slopes.
These soils formed in colluvium derived dominanily from
sandstone and shale. Slope is 1E to B0 percent.
Elevation is 7,200 to 8,800 feet. Average annual
precipitation ranges from 16 to 20 inches, and average
annual air temperature ranges from 38 to 45 degrees F.
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common fine distinct yellowish brown (1OYR 5/4)
and common fine faint gray (N 5/0) mottles; weak
fine angular blocky structure; very hard, very firm,
very sticky and very plastic; few fine roots; common
medium pores; very strongly saline; efflorescent salt
on many ped faces and in pores; strongly
calcareous; strongly alkaline (pH 8.5); gradual wavy
boundary.

C3sa:14 to 32 inches; light brownish gray (2-5Y 6/2)
heavy silt loam, grayish brown (2.5Y 5/2) moist;
many fine distinct yellowish brown (1OYR 5/4)
motties and common fine faint gray (N 5/0) mottles;
massive; very hard, firm, sticky and plastic; few fine
roots; common fine and medium pores; very strongly
saline; efflorescent salt on many ped faces and in
pores; strongly calcareous; strongly alkaline (pH

8.5); gradual wavy boundary.
C+sa-3e to 60 inches; light gray (2.5Y 7/2) heavy silt

loam, grayish brown (2.5Y 5/2) moist; few fine
distinci yellowish brown (1OYR 5/4) and medium
faint gray (N 5/0) mottles; massive; hard, firm, sticky
and plastic; few fine roots; common fine pores;
strongly calcareous; strongly alkaline (pH 8.5).

The percentage of e;changeable sodium in the profile

is 15 to 70.
A hoizon: Hue is 2.5Y or 5Y, value is 4 to 6 when

moist and 5 to 7 when dry, and chroma is 1 or 2.
C hoizon: Texture is silty clay loam or silt loam.

Senchert Series

The Senchert series consists of moderately deep, well
drained, moderately permeable and moderately slowly
permeable soils on mountain slopes, benches, and
ridges of plateaus. These soils formed in residuum,
cofiuvium, and alluvium derived dominantly from shale or
sandstone. Slope is 1 to 50 percent. Elevation is 7,200
to 10,100 feet. Average annual precipitation is 20 to 30
inches, and average annual air temperature is 36 to 38
degrees F.

These soils are fine-loamy, mixed Argic Pachic
Cryoborolls.

Typical pedon of Senchert loam, 3 to 15 percent
slopes, about 10 miles north and 2 miles west of East
Caibon City, about 1,000 feet north and 300 feet west of
the southeast corner of sec. 32, T. 15 S., R. 16 E.

01-3 inches to 0; Partly decomposed leaves and twigs.
A1-0 to 4 inches; very dark grayish brown (10YR 3/2)

loam, very dark brown (1OYR 2/2) moist; moderate
medium granular structure; soft, very friable; few
very fine and fine roots; neutral (pH 7-2); abrupt
smooth boundary.

B21t-4 to I inches; brown (1OYR 4/3) Ioam, very dark
grayish brown (1OYR 3/2) moist; moderate medium
subangular blocky structure; hard, firm, slightly sticky
and slightly plastic; few fine, medium, and coarse

129

roots; few very fine and fine pores; few thin clay
films on ped faces and in pores; neutral (pH 7-2);

clear smooth boundary.
B22t-g to 16 inches; brown (10YR 5/3) loam, very dark

grayish brown (1OYR 3/2) moist; moderate medium
iubangular blocky structure; very hard, firm, slightly
sticky ind slightly plastic; few very fine, fine, and
medium roots; few very fine and line pores; common
moderately thick clay films on ped faces and in
pores; mildly alkaline (pH 7.6); clear smooth
boundary.

B23t-16 to 35 inches; brown (1OYR 5/3) clay loam,
very dark grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure; hard, firm,
sticky and plasiic; few very fine, fine, and medium
roots; few very fine and fine pores; few thin clay
films on ped fbces and in pores; mildlv alkaline (pH

7.6); abrupt smooth boundary.
H-35 inches; calcareous sandstone.

Bedrock is at a depth of 20 to 40 inches. The mollic
epipedon and solum are 18 to 35 inches thick-

' 
A horizon: Value is 3 to 5 when dry and 2 or 3 when

moist, and chroma is 2 or 3. Texture is loam, very fine

sandy loam, or fine sandY loam.
B?t horizon: Value is 4 or 5 when dry, and chroma is 2

or 3. Texture is loam or clay loam. Clay content is 24 to
35 percent. Reaction is neutral or mildly alkaline.

C horizon (where present): Texture is clay loam or silty

clay. This horizon is 0 to 7 inches thick.

Senchert Family

The Senchert family consists of moderately deep, well

drained, moderately permeable soils on mountain slopes,
plateaus, and ridges. These soils formed in residuum and

alluvium derived lominantly from sandstone and shale.

Slope is 1 to 50 percent. Elevation is 8,000 to 10,100
feei. Average annual precipitation is 20 to 30 inches, and

average aniual air temperature is 36 to 38 degrees F'

Thele soils are fine-loamy, mixed Argic Pachic
Cryoborolls.

ileference pedon of Senchert family, 3 to 15 percent
slopes, about 150 feet south and 1 ,000 feet east of the
northwest corner of sec. 10, T. 16 S., R. 16 E.

A11-0 to 1 inch; dark grayish brown (10YR 4l2l loam'
very dark gray (10YR 3/t) moist; weak fine granular

structure; ilightiy hard, friable; common very fine
and fine roois; neutral (pH 7-2); abrupt smooth
boundary.

A12-1 to 11 inches; dark grayish brown (10YR 4/2)
loam, very dark gray (1OYR 3/2) moist; w9q\
medium subangular blocky structure; hard, triable,
slightly plastic; many very fine and fine roots;
common very fine and fine pores; neutral (pH 7.2);

clear smooth boundary.
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413-11 to 23 inches; dark grayish brown (1OyR 4/Z)
loam, very dark grayish brown (1OyR ife) ,oist;
weak medium subangular blocky structure; hard,
friable; slighrly-.sticky and slighily plastic; cbmron
very fine and fine roots; many fine pores: mildlv

^- atk_aline [eH 1.4); clear smooih UouhOary.
BAt-23 to BS inches; dark grayish brown ii'OVn +lat

clay loam, very dark grayish brown (1dyH gtz|-
moist; moderate medium subangulai Utocky
structure; very hard, firm, sticky and plastiq few very
fine and fine roots; jew very fine and fine pores;
,qildlV atkatine (pH 7.a); ctebr smooth boundary.'

H-35 inches; sandstone. 
-

Bedrock is at a depth of p0 to 40 inches. cray content
in the particle-size control section ranges trom iato ss
percent.

Sheepcan Series

. Ih* Sheepcan series consists of very deep, well
drained, moderately srowry permeable 6oils di mountain
slopes. These soils formed jn colluvium derived from
sandstone, shale, and siltstone of the Green Fliver
lor1l1lttol. Slope is 40 to 70 percent. Elevation is 7,000
to 8'500 feet. Average annuar precipitation is 1s to 1g
inches, and average annual aii temierature is 37 to 45
degrees F.

These soils are fine-loamy, mixed (calcareous), frigid
Typic Ustorthents.

^.Typical 
p_edon of a Sheepcan stony loam in an area of

Sheepcan-Podo-Hock outciop complex, about iO *ifes
norttr of wellington, about 1,s00 feit east and 1,700 feet
south of the northwest corner of sec. 4, T. 1Z S. n- te
E.

A1-0 to I inehes; tight.brownish gray (1OyR 6/2) stony
loam, dark grayish brown (2.5V 4/i) moist;
moderate very fine and fine subangular blocky
s!.rycturei slighfly hard, friable, slighily sticky and
slightly plastic; common very fine anil fine ioots and
few medium roots; few very-fine and many fine
random tubular pores; 10 percent pebblei, 10
percent cobbles, and l0 percent stones; slightly
calcareous; disseminated calcium carbonate-;
moderately alkaline (pH g.Zh clear wavy boundary.

C1-9 to 18 inches; tighr gEry (ioVn rnl &iventc|"y
loam, pale brown (1OVR 6/0) moist; h-oAeratb
medium and fine subangular blocky structure;
slightly hard, firm, sticky and plastib; common very
fine and fine roots and few medium roots; common
very fine and few fine random tubular pores; 20
percent pebbles; moderately calcareous;
disseminated calcium carbonate; strongly alkaline
(pH 8.5); clear waw boundary.

C2-18 to 28 inches; pite leilowia.sV B/B) cobbty ctay
loam, pale brown (1OyH 6/3) moist; m6derate
medium and fine subangular blocky structure; hard,
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firm, sticky and plastic; common very fine and fine
roots and few medium roots; common very fine and
few fine random tubular pores; 10 percenf pebbles
and 20 percent cobbles; moderateiy calcareous;
disseminated calcium carbonate; stiongfy alkatine

_ (pH 8.6); clear wavy boundary.
C3-28 to 43 inches; white (t0yH B/1) very cobbly ctay

loam, very pale brown (IOyH Z/3).moiit; weak
medium and fine subangular blocky structure; hard,
friabfe, sticky and pfastic; common very fine ioots
and few fine and medium roots; common very fine
and few fine random tubular pores; 20 percent
pebbles and 20 percent cobbles; modeiately
calcareous; disseminated calcium carbonate;
strongfy alkaline (pH 8.6); gradual wavy boundary.

C4-43 to 60 inches; wtrite €.5y 8/2) very cobbty ctiy
loam,. light yellowish brown (Z.Ey' 6t 4i moist;-weak
very fine and fine subangular blocky structure;
slightly hard, friable, sticky and plaitic; few very fine
and fine roots; few very fine and fine random tubular
pores; 20 percent pebbles and Z0 percent cobbles;
moderately calcareous; disseminated calcium
carbonate; moderately alkaline (pH S.4).

Bedrock is at a depth o! 60 inches or more. The
particle-size control se0tion is 20 to 3E percent rock
fragments.

C horizon: Value is 6 or I when dry and 4 to 7 when
moist. Texture is gravelly clay loam or cobbly clay loam
to a depth of 28 inches and is very cobbly ciay loam
below this depth.

Shupert Series

. The Shupert series consists of very deep, well drained,
slowly permeable soils on narrow valiey and canyon
floors. These soils formed in alluvium derived fro-m
sandstone and shale. Slope is 1 to g percent. Elevation
ranges from 4,600 to 2,p00 feet but commonly is 5,200
to 6,400 feet. Average annual precipitation is ie to tO
inches, and average annual air temperature is 43 to 45
degrees F.

These soils are fine-loamy, mixed (calcareous), frigid
Typic Ustifluvents.

_ Typical pedon of a Shupert gravelly loam in an area of
Shupert-Winetti complex, about 4 miles north of
Whitmore Park, about 1,000 feet south and 2,000 feet
west of the southeast corner of sec. gA, T. 12 S., R. 1A
E.

A1-0 to 3 inchesj pare brown {1OyR 6/s) gravelly foam,
olive brown (2.SY 4/B) moist; weak thin platy-
structure parting to moderate very fine sirbahguhr
blocky; soft, very friable, slighfly itict<y and slllhily
plastic; common very fine, fine, and medium r6ots
and few coarse roots; common very fine and fine
random tubular pores; 30 percent pebbles; slightly
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calcareous; disseminated calcium carbonate;
moderately alkaline (pH 8.2); clear smooth
boundary.

Cl-3 to I inches; pale brown (1OYR E/3) clay loam,
brown (1OYR 4/3) moist; weak fine and medium
subangular blocky structure; soft, friable, slighfly
sticky and slightly plastic; eommon very fine and fine
roots and few medium and coarse roots; common
very fine and fine random tubular pores; slightly
calcareous; disseminated calcium carbonate;
moderately alkaline (pH 8.2); clear wavy boundary.

llG2-9 to 21 inches; light brownish gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist;
moderate fine and medium subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; common very fine and fine roots and
few medium and coarse roots; common very fine
and fine and few medium random tubular pores; 15
percent pebbles; slightly calcareous; disseminated
calcium carbonate; moderately alkaline (pH 8.4);
clear smooth boundary.

llCs-z1 to 34 inches; light yellowish brown (1OYR 6/4)
clay loam, dark grayish brown (1OYH 4/2) moist;
moderate medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; common very flne and fine roots and few
medium and coarse roots; common very fine and
fine and few medium random tubular pores; 10
percent pebbles; slightly calcareous; disseminated
calcium carbonate; moderately alkaline (pH S.4);
clear wary boundary.

llG4-34 to 49 inches; light brownish gray (A.SY B/Z)
clay loam, dark grayish brown (1OYR 4/2) moist;
moderate medium subangular blocky structure; hard,
friable, sticky and slightly plastic; common very fine
and fine and few medium random tubular pores; 10
percent pebbles; slightly calcareous; disseminated
calcium carbonate; moderatety alkaline (pH 8.4);
clear smooth boundary.

llCS-49 to 60 inches; light brownish gray (2.5Y 612l
clay loam, dark grayish brown (2.5Y 4/2) moist;
moderate medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; common
very fine and fine roots; common very fine, fine, and
medium random tubular pores; 5 percent pebbles;
slightly calcareous; disseminated calcium carbonate;
moderately alkaline (pH 8.4).

The particle-size control section is 0 to 15 percent
rock fragments.

A horizon: Hue is 10YR or 2.5Y, value is 5 or 6 when
dry and 4 or 5 when moist, and chroma is 2 or 3.

C horizon: Hue is 10YR or 2.5Y, value is 5 to 7 when
dry and 4 or 5 when moist, and chroma is 2 to 4. Texture
is clay loam, but in some pedons there are thin lenses of
gravelly clay loam and gravelly loam.
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Silas Series

The Silas series consists of very deep, somewhat
poorly drained, moderately permeable soils on narrow
alluvial valleys. These soils formed in alluvium derived
from shale and sandstone. Slope is 0 to 3 percent.
Elevation is 7,200 to 8,000 feet. Average annual
precipitation is 16 to 20 inches, and average annual air
temperature is 38 to 45 degrees F.

These soils are fine-loamy, mixed Cumulic Cryoborolls.
Typical pedon of Silas loam, about 2 miles north of the

town of Scofield, about 500 feet north and 1,100 feet
east of the southwest corner of sec. 20, T. 12 S., R. 7 E.

All-0 to 2 inches; dark grayish brown (1OYH 4/2)
loam, very dark gray (1OYR 3/1) moist; weak fine
granular structure; slightly hard, friable, slightly sticky
and slightly plastic; many very fine and fine roots;
mildly alkaline (pH 7.6); abrupt smooth boundary.

412-2 to 17 inches; dark grayish brown (1OYH 4/2)
loam, very dark gray (1OYR 3/1) moist; weak
moderate subangular blocky structure parting to
moderate coarse granular; slightly hard, friable,
slightly sticky and slightly plastic; common very fine,
fine, and medium roots; common very fine and fine
pores; neutral (pFl 7.2); abrupt wa\ry boundary.

413-17 to 28 inches; dark grayish brown (1OYH 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak fine and medium subangular blocky structure;
hard, firm, siightly sticky and slightly plastic; few very
fine and fine roots; common very fine and fine
pores; neutral (pH 7.2); abrupt waw boundary.

C1-28 to 43 inches; grayish brown (1OYR 5/2) loam,
very dark grayish brown (1OYR 3/2) moist; common
medium faint yellowish brown (1OYR 5/4) mottles;
weak coarse subangular btocky structure; hard, firm,
slightly stioky and slightly plastiq; few very fine and
fine roots; mildly alkaline (pH 7.4); clear smooth
boundary.

C2-43 to 60.inches; light brownish gray (1OYR 6/2)
sandy clay loam, dark grayish brown (1OYR 4/2)
moist; common medium taint yellowish brown (1OYR
5/6) mottles; weak coarse subangular blocky
structure; hard, firm, slightly sticky and slightly
plastic; neutral (pH 7.2).

The mollic epipedon is 20 to 34 inches thick. The
water table is at a depth of 20 to 40 inches.

A horizon: Value is 3 to 5 when dry and 2 or 3 when
moist, and chroma is 1 to 3. Reaction is neutral or mildly
alkaline.

C horizon: Value is 5 to 7 when dry and 4 or 5 when
moist, and chroma is 2 or 3. Texture is loam or sandy
clay loam with thin layers of silt loam and fine sandy
loam.
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Stormitt Series

The Stormitt series consists of very deep, well drained,
moderately permeable soils on hillslopes, bench€s, and
mesas. These soils formed in colluvidm and glaciai
outwash derived from sandstone, shale, and luarEite.
Slope is 3 to 30 percent. Elevation is 5,400 to 6,900 feet.
Average annual precipitation is g to 10 inches, and
aveJage annual air temperature is 47 to 4g degrees F.

These soils are loamy-skeletal, carbonatic, riesic
Ustollic Calciorthids.

. Ty-pical pedon of Stormitt gravelly sandy clay loam, 3
to 10 percent slopes, about 200 febt south ani g0O ieet
west of the northeast corner of sec. 26, T. 14 S., H. ll
E.

A1-{ to.l inch; pale brown (1OyR 6/3) gravelly sandy
clay loam, brown (1OyR 5/S) moist weak thin ptaiy
stru.cture parting to weak fine granular; soft, friibb;
slightly sticky and slighily plastic; few fine roots;
common very fine vesicular pores; 20 percent
pebbles; moderately calcareous; mildly alkaline (pH
7.8); abrupt smooth boundary.

821-1 to 5 inches; light yellowish brown (1OyR 6/4)
gravelly sandy clay loam, yellowish brown (1OyR
5/4) moist; weak coarse subangular blocky structure
p?ryiru to weak fine subangutar blocky; slilhily hard,
friable, slighily sticky and slighily plasiic; c6mmon
medium roots; common fine discontinuous pores; Z0
perc.ent pebble-s; m_oderately calcareous; moderately

_-^ atka,ting (p! B.0i; ctear smobth boundary.
F.22-E to g inches; brownish yellow (1OyR 'e/S) 

gravelly
sandy cfay loam, yellowish brown (1OyR S/-Si-moisti
moderate coarse angular blocky structure parting to
moderate fine- angular and subangular bloiky;
slightly hard, friable, slightly sticky and ptasti,fu few
fine and common medium loots; iew fiie
discontinuous pores; 15 percent pebbtes and S
percent cobbles; strongly calcareous; mildly alkaline
(pH 7.8); clear wavy boundarv.

Clca-9 to 14 inches; yery pale 6rown (10yR Z/4) very
!99.UtV s.andy ctay toam, light yeitowish brown (1OVR
6/4) moist; moderate coarse ingular blocky
structure, pafiing to moderate fine angular irnd
subangular bloc,ky; hard, friable, slighily sticky and
slightly plastic; few fine roots; few fine-discontinuous
pores; 15 percent pebbles and 35 percent cobbles;
very strongly calcareous; moderately alkaline (pH
8.1); gradual wavy boundary.

C2ca-14 to 30 inches; very paie brown (1OyR B/4) very
cobbly sandy clay_loam, very pale br6wn (10yFi Z/4i
moist; massive; slighily hard, friable, slighily sticky
and slightly plastic; 1S percent pebbtes and SS
percent cobbles; very strongly calcareous;
moderately alkaline (pH 8.0); gradual wavy
boundary.

C3-30 to 60 inches; very pale brown (10yR 7/B) very
cobbly sandy clay loam, brown (1OyH 5/3) moist;
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massive; soft, very friable, slighily sticky and slighfly
plastic; 15 percent pebbles and 35 percent cobbled;
very strongly calcareous; strongly alkaline (pH g.g).

. Secondary calcium carbonate is at a depth of 7 to 15
inches.

A horizon: Hue is 7.EYR or 10yR, value is F or 6 when
dry and 3 to 5 when moist, and chroma is 2 to 4.

Cca horizon: Value is 6 to I when dry and 4lo T when
moist, and chroma is 4 or S. The horizon is lS to 20
percent pebbles and 30 to 45 percent cobbles. Calcium
carbonate equivalent is 40 to 70 percent.

Strych Series

The Strych series consists of very deep, well drained,
moderately rapidly permeable soils on outwash plains,
alluvial fans, toe slopes, fan terraces, and the sides of
benches. These soils formed in coltuvium, altwium, and
glacial outwash derived dominantly from sandstone and
shale. Slope is 3 to 70 percent. Elevation is 5,300 to
7,500 feet. Average annual precipitation ranges from g to
14 inches, and average annual air temperature ranges
from 45 to 47 degrees F.

These soils are loamy-skeletal, mixed, mesic Ustollic
Calciorthids.

Typical pedon of Strych very stony loam, 3 to lE
percent slopes, about 2.5 miles southeast of Hiawatha,
about 1,900 feet south and 2,800 feet west of the
northeast corner of sec. 1, T. 16 S., R. I E.

41-0 to 5 inches; pinkish gray (7.5YH 6/2) very stony
loam, dark brown (7.5YR 4/2) moist; weak fine
granular structure; slighily hard, friable, slighfly sticky
and slightly plastic; common fine and many coarse
roots; common very fine and few fine pores; 20
percent pebbfes, 10 percent cobbles, and 1E
percent stones; stron gly calcareous; disseminated
calcium carboriatq strongly alkaline (pH 9.6);
gradual wary boundary.

Clca-S to 17 inches; light gray (1OyR TtZ) very stony
loam, grayish brown (1OYR 5/2) moist; massive;
hard, friable, slightly sticky and slighily plastic;
common fine and many coarse roots; few very fine
pores; 10 percent pebbles, 1S percent cobbles, and
10 percent stones; strongly calcareous; veins of
calcium carbonate; strongly alkaline (pH 9.6);
gradual wavy boundary.

C2ca-17 ta 47 inches; very pale brown (1OyH 7/3) very
stony loam, brown (1OYH S/S) mois[ massive; hard,
friable, slightly sticky and slightly plastic; few fine
and medium roots; many very fine and few fine
pores; 15 percent pebbles, 2E percent cobbles, and
20 percent stones; strongly calcareous; powdery
soft masses of calcium carbonate; strongly alkaline
(pH 8.8); gradual wavy boundary.
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C3-47 to 60 inches; very pale brown (10YR 8/4) very
cobbly sandy loam, light yellowish brown (1OYR G/4)
moist; massive; slightly hard, very friable; few fine
roots; few fine pores; 20 percent pebbles, 20
percent cobbles, and 5 percent stones; strongly
calcareous; disseminated calcium carbonate;
strongly alkaline (pH 8.8).

Secondary calcium carbonate is at a depth of 5 to 15
inches.

A horizon: Hue is 10YR or 7.5YR, and chroma is 2 to
4. Texture is very bouldery fine sandy loam, gravelly
loam, or very stony loam. Calcium carbonate equivalent
is 15 to 20 percent. Reaction is moderately alkaline or
strongly alkaline.

Cca honZon: Value is 6 or 7 when dry, and chroma is
2 to 4. Texture is very stony sandy loam or very stony
loam. Calcium carbonate equivalent is 25 to 40 percent.

C horizon: Hue is 7.5YR or 10YR. value is 6 to I when
dry and 4 to 6 when moist, and chroma is 2 to 4. Texture
is very cobbly sandy loam or very stony sandy loam.
Calcium carbonate equivalentis 16 to 20 percent.
Fleaction is moderately alkaline or strongly alkaline.

Toze Family

The Toze family consists of very deep, well drained,
moderately permeable soils on mountain slopes. These
soils formed in colluvium derived dominantly from
sandstone, shale, and siltstone. Slope is 15 to g0
percent. Elevation is 6,700 to 9,600 feet. Average annual
precipitation is 16 to 30 inches, and average annual air
temperature is 36 to 45 degrees F.

These soils are fine-loamy, mixed Calcic Pachic
Cryoborolls.

Fleference pedon of a Toze family loam in an area of
Doney-Toze families complex, about 2 miles west of
Wattis, about 1,800 feet south and 1,500 feet east of the
northwest corner of sec. 16, T. 5 S., R. I E.

01-2 inches to 0; twigs and needles.
Al l-0 to 2 inches; dark grayish brown (10YH 4/2)

loam, very dark brown (10YR 2/2) moist; moderate
fine granular structure; slightly hard, friable, slightly
sticky; common very fine and few fine roots;
common very fine and few fine pores; 10 percent
cobbles; moderately calcareous; disseminated
calcium carbonate; moderately alkaline (pH 8.2);
clear wavy boundary.

A12-2 to I inches; dark grayish brown (1OYR 4/2)
loam, very dark brown (10YR 2/2) moist; strong
coarse subangular blocky structure; slightly hard,
friable, slightly sticky; common very fine and few fine
roots; common very fine and few fine pores; 10
percent cobbles; moderately calcareous;
disseminated calcium carbonate; moderately alkaline
(pH 8.2); clear wavy boundary.
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413-9 to 17 inches; dark grayish brown (10YR 4/2)
cobbly silt loam, very dark grayish brown (1OYH 3/2)
moist; moderate coarse subangular blocky structure;
hard, friable, sticky and plastic; common very fine
roots; common very fine and few fine pores; 5
percent pebbles and 10 percent cobbles and
stones; moderately calcareous; disseminated
calcium carbonate; moderately alkaline (pH 8.a);
clear wavy boundary.

A14-17 to 31 inches; dark grayish brown (1OYR 4/2)
cobbly silt loam, very dark grayish brown (1OYH 3/2)
moist; moderate medium subangular blocky
structure; slightly hard, very friable, sticky and
plastic; common very fine and fine roots and many
medium and coarse roots; few very fine pores: 5
percent pebbles and 10 percent cobbles;
moderately calcareous; disseminated calciun,
carbonate; moderately alkaline (pH 8.4); clear
smooth boundary.

Clca-31 to 44 inches; pale brown (1OYR 6/3) cobbly
silt loam, grayish brown (1OYH 5/2) moist; moderate
medium subangular blocky structure; slightly hard,
very friable, sticky and plastic; common very fine
and fine roots and many medium and coarse roots;
few very fine pores; 10 percent pebbles, 10 percent
cobbles, and 5 percent stones; strongly calcareous:
soft masses of calcium carbgnate; moderately
alkaline (pH 8.4); clear smdoth boundary.

C2-44 to 60 inches; pale brown (1OYR 6/3) gravelly
very fine sandy loam, dark grayish brown (10YR
4/2) moist; massive; slightly hard, very friable,
slightly sticky and slightly plastic; common very fine,
fine, medium, and coarse roots; 20 percent pebbles
and 5 percent cobbles; moderately calcareous;
disseminated calcium carbonate; moderately alkaline
(pH 8.2).

The mollic epipedon is 24 to 31 inches thick. The
particle-size control section is 20 to 30 percent rock
fragments. Secondary calcium carbonate is at a depth of
24 to 31 inches.

A horizon: Texture is loam or fine sandy loam in the
upper part and is loam, gravelly silt loam, or cobbly silt
loam in the lower part. Fleaction is mildly alkaline or
moderately alkaline.

Glca horizon: Value is 5 or 6 when dry, and chroma is
2 or 3. Texture is gravelly silt loam or cobbly silt loam.
Clay content is 18 to 27 percent. Rock fragment content
is 15 to 25 percent. Calcium carbonate equivalent is 20
to 30 percent.

C2 horizon: Value is 5 or 6 when dry, and chroma is 2
or 3. Texture is very gravelly fine sandy loam or gravelly
very fine sandy loam. Clay content is 15 to 20 percent.
Flock fragment content is 25 to 45 percent.
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Trag Series

The Trag series consists of very deep, well drained,
moderately permeable soils on mountain slopes,
plateaus, canyonsides, valley floors, ridges, ind toe
slopes. These soils formed in colluvium and alluvium
derived from sandstone and shale. Slope is 3 to 60
percent. Elevation is 7,000 to 9,700 feet. Average annual
precipitation is 16 to 20 inches, and average annual air
temperature is 36 to 45 degrees F.

These soils are fine-loamy, mixed Typic Argiborolls.
Typical pedon of a Trag loam in an area ol Beje-Trag

complex, in \rVhitmore Park, about 10 miles northeast o-f
Price, about 1,100 feet south and 100 feet west of the
northeast corner of sec. 25, T. 1A S., R. 11 E.

A1-0 to 5 inches; dark brown (7.SyH 4/Z| loam, dark
brown (1OYR 3/3) moist; moderate medium granular
structure; soft, very friable, slighily sticky and slighfly
plastic; many very fine and fine roots; neutral (pH
6.6); abrupt smooth boundary.

B1-5 to 13 inches; brown (7.SyH S/3) clay loam, dark
brown (7.5YR 3/3) moist; moderate m6dium and
strong fine subangular blocky structure; hard, firm,
sticky and plastic; common very fine and fine roots;
common very fine pores; neutral (pH 6.9); clear
smooth boundary.

B21t-13 to 25 inches; brown (7.SyH E/4) ctay loam,
dark brown (7.EYR S/4) moist; moderate flne
pdsmatic structure parting to strong medium
subangular blocky; very hard, very lirm, sticky and
very plastic; few very fine and fine roots; many very
fine and fine pores; many moderately thick cldy filrirs
on faces of peds; neutral (pH 6.6h ciear smooih
boundary.

B22t-25 to 39 inches; light brown (7.SyR 6/4) clay
loam, brown (7.5YR 4/4) moist; moderate fine
prismatic structure parting to strong medium
subangular blocky; very hard, verylirm, sticky and
plastic; few very fine and fine roots; many very fine
and fine pores; thin clay films on faces oi ped-s;
neutral (pH 6.6); abrupt waly boundary.

c-gg to 60 inches; light yeilowish brown (1OyR 6/4)
clay loam, dark yellowish brown (1OyR 4/4) moiit;
weak medium subangular blocky structure; hard,
friable, slightly sticky and plastic; few very fine and
fine roots; common fine pores; moderateiy
calcareous; disseminated calcium carbonate;
moderately alkaline (pH B.A).

Bedrock is at a depth of 60 inches or more. The solum
is 39 to 44 inches thick. The particle-size control section
!r 0 to 15 percent rock fragments. The mollic epipedon is
7 to 13 inches thick.

A horizon: Hue is 7.SYR or 10YFl, value is p or S when
moist, and chroma is 2 or 3. Texture is loam, clay loam,
or stony loam.
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B horizon: Hue is 7.5YH or 10yFl, value is S or 6 when
dry and 3 or 4 when moist, and chroma is S or 4. Clay
content is 30 to 35 percent.

C harizon: Clay content is 27 to 30 percent.
fragment content is 0 to 10 percent. Reaction
alkaline or moderately alkaline.

Travessilla Series

Rock
is mildly

The Travessilla series consists of shaltow, well
drained, moderately permeable and moderately rapidly
permeable soils on mesas, benches, canyonsides,
mountain slopes, and foot slopes. These soils formed in
residuum and colfuvium derived dominanfly trom
sandstone and interbedded shale. Slope is 1 to B0
percent. Elevation is 5,000 to 8,700 feet but is
dominantly 5,500 to 6,500 feet. Average annual
precipitation is 10 to 14 inches, and average annual air
temperature is 45 to 50 degrees F.

These soils are loamy, mixed (calcareous), mesic
Lithic Ustic Torriorthents.

Typical pedon of a Travessilla fine sandy toam in an
area of Travessilla-Flock outcrop complex, about 5 miles
west of Price, about 2,400 feet north and 2,800 feet east
of the southwest corner of sec. 18, T. 14 S., R. g E.

41-0 to 2 inches; brown (1OYH E/3) fine sandy loam,
dark yeftowish brown (1OYR 4/4) moist; weak thick
platy structure; soft, very friable; few fine and
medium roots; few fine pores; slightly calcareous;
mildly alkaline (pH 7.6); clear smooth boundary.

C1-2 to 5 inches; brown (1OYR 5/3) fine sandy loam,
dark brown (1OYR 4/3) moist; weak medium
subangular blocky structure parting to weak fine
subangular blocky; soft, very friable; few fine and
medium roots; few fine pores; 15 percent channers;
mildly alkaline (pH 7.5); clear smooth boundary.

C2--5 to 10 inches; brown (1OYR 5/3) fine sandy loam,
dark yellowish brown (1OYR 414) moist; massive;
slightly hard, very friable; few fine and medium roots;
few fine and medium pores; 15 percent channers;
moderately cafcareous; mildly alkaline (pH 7.6);
abrupt wavy boundary.

R-10 inches; sandstone.

Bedrock is at a depth of 7 to Z0 inches,
A horizon: Hue is 7.5YR or 10YR. value is S or 6 when

dry and 3 or 4 when moist, and chroma is 3 or 4.
Texture is sandy loam, very gravelly fine sandy loam,
fine sandy loam, or extremely bouldery loam. Reaction is
mildly alkaline or moderately alkaline.

C horizon: Hue is 7.5YH or 10YR, value is S to 7 when
dry and 4 to 6 when moist, and chroma is B or 4. Texture
is sandy loam, fine sandy loam, very fine sandy loam, or
loam. Rock fragment content is 0 to 1S percent.
Fleaction is mildly alkaline or moderately alkaline.
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Travessilla Family
The Travessilla family consists of shallow, well

drained, moderately rapidly permeable soil on benches
and canyonsides. These soils formed in residuum
derived dominantly from sandstone. Slope is 1 to S0
percent. Elevation is 5,600 to 5,800 feet. Average annual
precipitation is I to 10 inches, and average annual air
temperature is 48 to 50 degrees F.

These soils are loamy, mixed (calcareous), mesic
Lithic Ustic Torriorthents.

Fleference pedon of Travessilla family, 1 to I percent
slopes, 1,500 feet north and 500 feet west of the
southeast corner of sec. 1, T. 11 S., R. 17 E.

A-0 to 4 inches; light yellowish brown (1OYH 6/4)
channery sandy loam, dark brown (1OYR 3/3) moist;
weak medium subangular blocky structure; soft, very
friable, slightly sticky; common very fine and fine
roots and few medium and coarse roots; few very
fine pores; slightly calcareous; moderately alkaline
(pH 8.4); abrupt wavy boundary.

C1-4 to 11 inches; light yellowish brown (1OYH 6/4)
sandy loam, dark brown (10YR 3/3) moist; moderate
medium subangular blocky structure; soft, very
friable, slightly sticky and slightly plastic; common
very fine and fine roots; few very fine pores;
moderately calcareous; disseminated calcium
carbonate; moderately alkaline (pH 8.a); clear wavy
boundary.

C2-11 to 13 inches; very pale brown (10YH 7/4) sandy
loam, light yellowish brown (1OYR 614) moist;
massive; soft, very friable, slightly sticky and slighily
plastic; moderately calcareous; disseminated
calcium carbonate; strongly alkaline (pH S.B); abrupt
wavy boundary.

R-13 inches; sandstone

Bedrock is at a depth of 7 to 20 inches. Glay content
in the particle-size control section ranges from I to 1B
percent.

Uinta Family

The Uinta family consists of deep, well drained,
moderately slowly permeable soils on mountain slopes.
These soils formed in colluvium derived dominanily from
sandstone and siltstone. Slope is 40 to 70 percent.
Elevation is 7,800 to 9,600 feet. Average annual
precipitation is 20 to 30 inches, and average annual air
temperature is 34 to 38 degrees F.

These soils are fine-loamy, mixed Typic Gryoboralfs.
Reference pedon of a Uinta family loam in an area of

Uinta-Toze families complex, about 0.8 mile southeast of
Clear Creek, about 1,500 feet east and 2,250 feet south
of the northwest corner of sec. 4, T. 14 S., R. 7 E.

O1-1 inch to 0; leaves and fir needles.
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A1-0 to 3 inches; dark grayish brown (1OYR 4/21loam,
very dark brown (10YR 2/2) moist; moderate coarse
granular structure; soft, friable, slightly sticky and
slightly plastic; many very fine, fine, mediurTl, and
coarse roots; 5 percent pebbles, 5 percent cobbles,
and 5 percent stones; neutral (pH 6.8); abrupt waly
boundary.

A2-3 to 11 inches; light yellowish brown (1OYR 6/4)
stony sandy loam, yellowish brown (1OYH 5/41
moist; moderate thick platy structure; slightly hard,
friable; common very fine, fine, and medium roots;
10 percent pebbles, 5 percent cobbles, and 5
percent stones; neutral (pH 6.6); clear smooth
boundary.

B21t-11 to 24 inches; pale brown (10YH 6/3) stony
clay loam, brown (1OYR 4/3) moist; moderate
medium subangular blocky structure; extremely hard,
very firm, sticky and plastic; common very fine, fine,
medium, and coarse roots; common moderately
thick clay films on ped faces; 5 percent pebbles, 5
percent cobbles, and 10 percent stones; neutral (pH
6.6); abrupt irregular boundary.

B22t-24 to 42 inches; light brownish gray (10YH 6/2)
stony clay loam, dark grayish brown (10YR 4/2)
moist; moderate medium subangular blocky
structure; hard,'firm, 'sticky and plastic; common very
fine, fine, medium, and coarse roots; common
moderately thick clay films on ped faces; 10 percent
pebbles, 15 percent cobbles, and 10 percent stones;
mildly alkaline (pH 7.8); abrupt irregular boundary.

R-42 inche$; sandstone.

Depth to bedrock and thickness ol the solum are 40 to
60 inches. The particle-size control section is 15 to 35
percent rock fragments.

Winetti Series

The Winetti series consists oi uery deep, well drained,
moderately rapidly permeable soils on narrow valley and
canyon floors. These soils formed in alluvium derived
from sandstone and shale. Slope is 1 to I percent.
Elevation is 4,600 to 7,200 feet but commonly is 5,200 to
6,400 feet. Average annual precipitation is 12 to 16
inches, and average annual air temperature is 43 to 45
degrees F.

These soils are loamy-skeletal, mixed (calcareous),
frigid Typic Ustifluvents.

Typical pedon of a Winetti bouldery sandy loam in an
area of Shupert-lVinetti complex, about 2.5 miles north
of Sunnyside Mine, about 1,800 feet south and 2,500
feet west of the northeast corner of sec. 20, T. 14 S., R.
14 E.

A1-0 to 6 inches; grayish brown (1OYR 5/2) bouldery
sandy loam, dark grayish brown (1OYR 4/2) moist;
moderate medium granular structure; soft, very
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TABf,E ],.--TE.IPERATTNE NilD PRECIPITITIOH

[Recorded durtug the period 1951-57 at Clear Creelrr IIT;
elevatlou 81300 feetl

llootb

Teuperature Precipitatiou

llean
daily

narciuun

llean
rlatly

ulnimu
lleaa Mean ltean

euowfall

ilanuarY----

Febntarlt---

ltarch------

Aprtt------
t{ay--------

ilune-*----

July-------
Argnrsl-----

Septenber--

October----

lilove&er---

Deceuber---

fear-----

oF

32.{

34.1

38.1

47.2

58.{

69.3

77.0

7d.1

66.9

56,7

41.3

3{.4

52.5

oF

7.6

8.7

12.5

21,5

28.7

35.4

12.2

41.4

33.9

26.9

16.6

10.1

23.8

oF

20.1

21.{

25.3

34.4

d3.5

52.d

59,6

57.8

50.4

{1.9

28.9

22.3

38.2

.Ig

2.29

2.10

2.29

1.90

1.38

1.12

1.49

2. 15

1.60

1.49

1.58

2.59

21.99

IJ

46.1

39.{

43.2

25.5

9.4

.5

0

0

2.O

?.9

27.2

r10.0

241.3
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XABLE I. --TEIiPERATIIRE lI,tD PREIPITATIOH--Continued

[Recorded durtng tbe perlod 1951-80 at Hiarathar IlTi
elevatl.on 7 t23O feetl

Montb

lbnperature Precipitation

ltean
dtatly

naxiuun

llean
daiLy

ninfuun
ltean l{ean l{ean

suorfall

,Ianuarf----]

Febnrary---

l{arch------

Afrril------
l{ay--------

June-------

iluly-------
Augusl-----

Septeober--

October----

l{ovenber--

Decenber---

I'ear-----

oF

32.{

3?.0

d3.9

54.2

64.6

75.5

93.3

79.3

71.6

59.7

43.3

34.7

56.6

o{

13.7

17.5

22.L

30.3

39.2

49.1

55.1

s4.2

46.4

36.{

23.8

16.1

33.8

oF

23.L

27.3

33.0

d2.3

51.9

62.3

69.?

56.8

s9.0

48. r

33.6

25.4

45.2

In

1.05

1.03

1.04

1.01

1. 19

.95

1.07

1.72

1.25

t- 12

.89

1,18

13.51

Ia

12.9

13.0

10.6

2.9

2.5

0

0

o

.{
l.o
7.6

12.6

63.50
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TIBLE 1. --IA{PERATIIAE $.lD PREIPITATION-{oatinued

[Recorcterl duriug the perlod 1948-80 at Scofielcl Dan, IIT;
elevation 7 r72O feetJ

ltouth

Teuperature Precipitatlon

Uean
daily

uaxLuum

llean
datly

uininun
l{ean ![ean Hean

snorfall

ilanuary----

Februarlt---

ldarch------

^[prtl------
liay--------
ilune-------

July-------
Augusf,-----

Septenber--

October----

lilsysnhgr---

Decenber---

Tear-----

oF

28.0

3?.2

37.9

47.9

59.8

70. I
?8.0

73.2

67.6

56.5

{o.1

31.0

52.0

oF

.1

2.8

11.1

21.4

30.7

37.6

44.2

42,7

34. ?

26.2

15.6

3.9

22.6

oF

14.0

1?.5

24.5

3{.7

f[5,3

53.9

61.1

59.0

51.2

41.{

27.9

17.5

37.3

In

2.00

1.54

1.33

r.09

r.07

.92

1.02

1.39

1.04

1. t4

1. 12

1.49

15.25

In

24.8

20.7

20.3

8.8

1.5

0

0

0

.4

3.4

10.6

1?.0

107.5
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TABIE 1. --TIIIPERATURE EID PREcIPITATToN-{ontinued

[Recorded ilrrring the perlod lg5g-90 at Sunnyslde, ItT;
elevatiou 6rZ80 feetJ

l{oath

Teugnrature Preclpltatlon

tleau
claily

naxi-uun

l{ean
dally

nluluuo
Hean ll,ean l{ean

snorrfall

ilanuary----

Febnrary---

llarcrh--*---

Aprtl------
lday--------

June-------

rluly-------

Augus[.-*---

SePtember--

October----

Novenber--_

Decs&er---

l

Year-----l

oF

34.3

41.3

{5. il

55.0

65,7

77.6

85.5

82. ?

73.5

50.9

{7.0

37.3

58.9

tr
13.l

19.3

2?.L

29.7

39.6

{8.4

56.3

53.6

45.7

35.6

24.6

L6.2

33.7

oF

23.7

30.3

33.9

42.4

52.7

63.0

70.9

68.2

59.6

dg.3

35*g

26.8

45.3

In

.80

.90

1.09

.9{

1.07

.8{

1.09

L.27

1.34

1.26

.76

.64

11.98

In

11.3

r1.3

5.9

2-6

o.2

0

0

0

'0

0.6

2.O

5.3

40.1
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TABI,E 2.--ESTII{ATED PA}T EVAFORATIOII

lbnth
Reportiag Statlou

Clear Creek Hlaratha Scofield Dan Sunuyside

t{ay--------

iluue-------

iluly-------
fuErst-----
SeBteqber--

0ctober----

Total----

In

6.53

?.41

7.93

6.33

4.67

3.34

36.21

In

?.95

8.10

9.38

9.03

5.20

5.46

{5.13

Iu

7.59

7.24

8.06

6,57

4.83

3.2{

37.53

fn

8.36

g.95

10.11

7.99

5.?8

5.92

d7.11
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TABLE {.--RAHGELAI{D lIfD WOODIAT{D I'!IDERSTonY PRODIICIIIWII Al{D CHARACIERISTIC PLIU'm COIII,II'NITIES

[Only the solls that support rangeland vegetatlon sultable for grazlng are ltsted. llyo asterlsks fulentlfles
a voodland slte that supports grrazeable understorTJ
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Conodore-

l{ountal.n Shallor Ioan
(ltountaln Btg $agebnrsh),

l{ountatn Very Steep Stony
Ioan (Douqrlas-flrl#.

Mountain Shallor Ioan
(ltountaln Btg Sagebnrsb).

llountatn loa.u
(Sallne Wfldrye).

Favorable
Norual
Unfavorable

Favorable
Notmal
Unfavorable

Favorable
t{ormal
Ilnfavorable

Favorable
NomaI
Unfavorable

1r500
1r200

850

l{ountain
Bluegrass

blg sagebrush--------

Slender rheatgnass------------
Sallua wlldtrye--
Iettetman needlegrass---------
Needleandlthread---
Pralrle Junegrass
Snonberrlt

Sedge--
Snorberry
Sallna wlld51re--
Slender wheatgrass*---r-------
Btrchleaf nountalnnahogauy----
Roclcy llountaln Junlper--

Hountaln btg sagebnrsb--------
Blueqrrass
Slender rheatgrass------------
Sallna wtlclrye--
Letternan needlegrrass----r*---
HeeclLeanclthreatl---
halrle Junegrass
Snorberry

Sallna wtldrye--
Snowberry
Bluebunch wheatgras
Bluegrass
[ountain blg sagebnrsb--------
Utah senrlceberry-
Antelope bltterbnrsh----------
Indlan rlcegrass
Ietteman needleqrass---------

20
10
10
10

5
5
5
5

15
15
15
t0

5
5

20
10
10
10

5
5
5
5

35
l0

5
5
5
5
5
5
5

700
500
{00

11500
1r200

850

2roco
1r500
11000

$oll nane and
nap synbol

Graztng slte
TOEar DTOgUCELOn

-

Klnd of year ! Dry
!reloht

Characterlstlc vegetatlon Conpo-
sltlon

Atrac
Upland Ican (Easfn Blg

Sagebnrsh).

Mountaln Sballor Ioan
(Black Sagebrushl.

Hountaln Shallov loan
(Black Sagebnrsh).

llormtaln Stonf Loan (Brorse)--

i LD/acre
r-

Favorable ! rrsoo
Normal !11100
Unfavorable I gOO

Favorable
Nornal
llnfavorable

11000
750
500

Favorable ! 11000
Norma1 I 750
Unfavorable i t*

I
I

Favorable | 11600
Nornal | 11200
Unfavorable ! 900

llestern rheatqrrass----J-------
Blg sagebnrsh-----
Indlan rlcegrass
Heedlleandlthread----
Huttongra
Fourrlng saltbush-

Blueqrass
Black sagebnrsh
Bluebunch vheatgrras
Sallna wtldrye--

Bluegrass
Black sagebnrsh
Bluebunch wheatgras
Sallna wlltlrye--

Blrchleaf nountalnnabogany----
SentlceberrY------
Sallna rtldrye--
Bluegrass
Elh sedtge
Ganbel. oak------
SnorberrT
llountaLn blg sagebnrsh--------

15
15
10
10
10

5

20
20
10
10

20
20
l0
10

25
20

5
5
5
5
5
5

See footuote at end of table.



Soil Survey158

Soll rane andl
nap synbol

8--------
Bllllngs

g*:
Bllllngs- lAlkall Flat

OrlUed land.

10*-------
Cabba

Desert Inan-----

11
Cabba

12*:
Cabba----

Badllaad.

Rodr outcrop.

13*:
Cabba----

tlBland Shallor Ipan
{Plnyon-Iltah dhnlPer} *.

Upland VerT Steep StonY Ioao
(Plnyon-Utah ifi:nttPr) **.

Ugland Sballor Claf Ioan
(Utah ilrnlper-PlnYon] **

Ilplanit VerT Steep Sballor
Ioan (Plnyou-Utah
*Iwtlper)**.

Indtan rlceqrass
Shadscale
Galleta-*
Globeuall
lflnterfat
Bud sagebnrsb-----

Blact greaserood--------
Bottlebnrsh squlrreltall ------
Alkall saeaton--
Sbaclscale
Galleta--
Indlan rleegrass
Seelreetl-

Blrchleaf normtal.nnahogany ----
ltexlcan cllffrose
Sallna rtldlrye--
Indlan rlcegrrass
![omou-tea

Blrchleaf uorrutainnahogatry----
Saltua rtldrye--
lfeedleandthread----
Blaclr sagebnrsh
Inrtlan rlcegrass
Bluegrass
Bluebunclh wheatqirass----------
Utah senrlceberra-
l{omon-tea--------

Sallna rtldrye--
Intllan rlcegrass
Blue qrrana-
llestern rbeatgtas
Blrchleaf norntal.nnahoganY ----
Utab sernlceberry-
Douglas rabbltbnrch---------*-

Sallna ntlfite--
In{lan ricegrass
Blrehleaf, nountat nnahogany--- -
Utah senrlceberrl'-
Bluegrrass
Needleandlthread---
Bluebuncb rheatgras
Antelope bltterbntsh----------
llomon-tea

Favorable
Nomal
Unfavorable

Favorable
Norual
Unfavorable

FaYorable
Nornal
tlnfavorable

Favorable
llorral
Uofavorable

Favorable
Nonal
llnfavorable

Favorable
Nornal
llnfavorable

?00
500
300

20
20
10

5
5
5

30
t0
10
10

5
5
5

l5
t5
t0
10
10

11000
700
500

500
400
300

800
500
500

15
10
l0
10
5
5
5
5
5

15
t0

5
5
5
5
5

400
300
200

20
10
10
10

5
5
5
5
5

700
500
300

fIBI.E {...RII{GEI.TI{D ATID IIOODI,TIID III\DERSTORY PRODUCAIVIH $D $NRICIERISTIC PI,AFI COU}IUIIITIES;-{OUIINUEd

Grazlug slte

See footnote at eud of table.
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ItstI t.-RtNiErxD AltD tn[D! D ttNDEBStrGt tKDtElMrf rxD cHrnrcllRrgtrc PIIIrt ccl|Dffr$9"CdtLD.al

Sotl nane ancl
nap synbol

13*:
6fien----

Roclc outerop.

14*:
f,gssss---

Roclt outcrop.

15*:
Casnos---

Rock outcroP.

15-------
Chllpta

17*:
Cblpeta--

Badland.

18*:
Chtgnta--

Persayo--

19-------
Chupadera

Upland Very SteeB Sballow
Ioan (Pluyon-Utah
.funlgnrl**.

Sallna vlldrye--
Incllan rlcegrass
Utah senr
Blrchleaf
Bluegrass

lc'eberry-
nouutalnnahogany----

B luebuneb vbeatqrras s --- -------
Inte lop,e bltterbnrsb----------
t{eedleandltbread------
llornon-te

Black sagebnrsh
Shadlscale
Galleta--
Bottlebnrsb squltreltal 1------
Sallua rlldtrYe--

Shadlscale
Galleta--
Founrl.ug saltbush-
Sallna rlldrye--
Budl sagebnsh-----

Mat saltbush-------
Galleta--
Deserttnrqret----- ---
Buil sagebnrsh-----

l{at saltbusb
Galleta--
DeserttnnPet--------
Brrd sagebnrsh-----

l{at salt}usb
Galleta--
Deserttnrnpet- -- -- ---
Bud sagebnrsh-----

Sbadscale
Galleta--
Indlan rlcegrass
Deserttru4tet-------
Bucl sagebnrsh-----

llestern rheatgras
Blg sagebnrsb-----
InclLan rlcegrass
NeedLeandlthread---

Conpo-
sltlon

Desert
Icau

Desert Shallor loau
(Black Sagebrush).

Favorable
Hormal
Unfavorable

Favorable
Notrual
Unfavorable

Favorable
lformal

lUnfavorable
I

I

Favorable
Norral
Unfavorable

Favorable
llorral
Unfavorable

Favorable
Nornal
Unfavorable

Favorable
l{oraa1
Unfavoratble

Favorable
Normal
Unfavorable

Very Steep Shallov
(shadscale).

20
10
10
10

5
5
5
5
5

700
500
300

40
15
10

5
5

450
350
200

30
15
15

5
5

Desert Sballor CIay-----

Desert Shallor ClaY-----

Desert Sballor ClaY-----

Desert Ioany Clay-----

Uplanil Ioan (Bastu Blg
SageDmsh).

{00
250
1s0

300
200
100

300
200
100

50
10

5
5

60
10

5
5

60
10

5
5

25
15
10

5
5

15
15
10
10
10

5

300
200
100

400
300
150

I f300
1r100

800

See footnote at end of table.

lltuttongras
lFoumtng saltbrrsh-
I
I
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naEe and
syEbol

20*:
Conodore-

Datlno Varlant--*-

zlt 22---
Croydon

SotI
rap

Favorable
l{otmal
Unfavorable

Favorable
Norual
Unfavorable

Favorable
Honual
Unfavorable

Favorable
lforrual
trnfavorable

Favorable

Unfavorable

Favorable
l{ormal
Unfavorable

Favorable
Nomal
Ilnfavorable

Favorable
Normal
Unfavorable

700
500
{00

l{ountaln Very SteeB Stony
Ican tDouglas-flr) H.

Hlgh t{ountaln Loan (AsBen)tt*--

700
500
1lo0

23*:
Curecantl

Fatheacl--

Patiead--

2d-------
Dattno Vartant

25*------
Doney

Very Steep loan
(Oat().

llountain Very Steep Stony
Ioau (firrlleaf
llountatnmahoganyl .

llountaln VetT Steep Ioau
(Saltne Elldrye).

Mountaln Very $teep Ioan
(Oakl.

Uplandl loan (Baslu Blg
Sagebnrshl.

2r0oo
1r500
11000

1r400
lr00o

600

11100
800
600

lfdoo
1r200
11000

1r40O
11000

600

1r300
1r100

800

TTBLE 4.--RANGELIIID ^[t{D ttOODIAlD IIIIDERSTORY PRODUCTWITY illD CTfiAACTERISTIC PLA]rr CON,SIIINITIES-{ontlnned

See footnote at end of table.

Sallna rlldrye--
Snorberra
Slender wheatgrass------------
Elk sedge
fndlan riceqrass
Bl.rchleaf nountalnuahogany----
Rocky lfountaln Junlpga--

Sallna rtlclrye--
Snowberry
Slender rheatgras
Elk sedge
Incllan rlcegrass-
Blreh leaf nouutalnnahogany --- -
Roclty lilountaln Junlper--

Sl,ender rheatgras
lturber fescrre---
Coluibla needleqrra
Bl.ue rlldrye------
Brome----
Qualclug aspen----
Bluegrass

Gaubel oak------
Bluegrass
Snorberry
lfheatgrass--------
Senrlceberry------
llorrntaln btg sagebnrsh--------

Curlleaf nountatnnahogany-----
Sallua wtltlrye--
Utah serrrlc.eberry-
Snowber.ry
Indlan rlcegrass
9fheatgrass--------

Sallna rlldrye--
Snorberry
Bluegrass
Bluebunch rheatgras
lleedlegrrass
kalrie Jrmegrass;.------------
Blrehleaf norrntatnnahogany----
Antelope bltterbnrsh----------
Utah senrlceberry-
fndlan rleegrass

Ganbel oak------
Bluegrass
Snorberry
I{heatqras
Servlceberry------
Horntaln btq sagebrus[--------

I{estern vbeatgras
Blg sagebnrsh-----
Indlan rtcegrass-
Neecll eanclthreadl---
liluttongra
Fourrlng salt$ush-

Soil Survey

Coupo-
sltlon

15
15
10

5
5
5
5

15
15
10
5
5
5
5

15
10
10
10
10
IO

5

30
10
10

5
5
5

30
20

5
5
5
5

35
10

5
5
5
5
5
5
5
5

30
10
t0

5
5
5

t5
15
t0
10
10

5
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uEtB a.--I {Gru|f,D &tr tmDuNt ItxDnsEoltr lnoD0crrvlr{ rxD cSrRrct$rsllc PtlNr cog n|ltlEs--cdttuueil

So11 nane ancl
nap syubol

Fodo----- lMountalu Very SteeB Stony
Ioan (Bronsel.

2g*:
Doney---- Hountaln t'ery Steep Ioan

(Saltne T{tltlrye}.

Houutaln VerY Steep l,oan
(Douglas-flrl **.

26*------
Doney

Horurtain VerY SteeP Loan
{Sallne tltldlrye}.

Favorable
t{orual
Unfavorable

Favorable
!{ol:maI
Unfavorable

Favorable
Normal
Unfavorable

Favorable
Nornal
Unfavorable

Favorable
Nornal
Unfavorable

Favorable
NormaI
UnfavoraDle

Favorable
l{ormal
UufavorabLe

2l*t
Doney----

30*:
Falcon---

Rock outcroP.

Ferron

ttountaln Very SteeP Ioan
(Sallne $tldryel.

31

l{ountaln Sballow Ioan
(llountal.n Btg Sagebnrsh) .

Salt Meadow

Ctaracterlstlc vegetatlon

See footnote at end of table-

1r400
lr20o
11000

Lr400
1r200
lro0o

I,300
11000

800

11400
1r200
11000

400
250
100

1r500
1r200

850

21000
11500
1r000

Sallna rlldrye--
Snowberry
Bluebunch
Pralrte J
Bluegrass
Blrchleaf nountalnnahogatrY----
Antelope bttterbntsh----------
Utab senrfceberry-

Sallna wtlclrys--
SnovberrT
Bluebuncb vheatg:ras
Pratrle Junegrass
Bluegrass
Birchleaf uountalnnabogany----
AnteloPe bltterbrush----------
Iltah servlceberrlt-

Blrchteaf nountalnnabogany----
lltab senrlceberrY-
Sallna rlldlrye--
Bluegrass
Elk sedge
llountaLu btg sagebnrsh--------
Ganbel oak------
Snorberr,v

Sallua wllilrye--
Snorberry
Bluebunclh rheatg6as
hairie Junegrass
Bluegrass
Blrchleaf nountalnnahogany----
Antelope bltterbnrsh----------
Utah senrlceberrlt-

SedgE----
Snorberry
Ganbel oak
BLuegrass
Utah senrlcreberry-
Btrchleaf nountainnaDogary----
Roclty Hountaln JunlPer--

l{ountaln blg sagebnrsh--------
Slencler wheatgras
Bluegrass
Sallna rlklrye--
Icttetnan needlegrrass------'--
Neetlleanclthread---
Pralrle Junegrass
Snovberry-

Iulandl saltgrrass
Allrall sacaton--
firfted hal.rgrass
Seclge----
Baltlc nrsh-----
l{estern wheatgras

rbeatgrass----------
uDegrnss-

35
10

5
5
5
5
5
5

35
l0

5
5
5
5
5
5

25
20

5
5
5
5
5
5

35
to

5
5
5
5
5
5

15
15
15

5
5
5
5

20
10
10
IO

5
5
5
5

30
15

5
5
5
5
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TIBLE il.--RAl{GE[,lllD l]lD tfOODLtl'lD ItllDERgKnY PRODIICIWITI AND CffiRlCffiRISIIC PI,I]IT C(ttrfililITlES-{ontlmred

Sotl nane and
naD syubol

Grllled land.

33*r
crerst----

llountain loan
(stltne tflldryel.

Uplandl Shallor CIay loan
tUtah iltrnlPer-Plnyon) **.

Favorable
Nornal
Unfavorable

favorable

Uufavorable

Favorable
l{omal
Unfavorable

Favorable
Hornal
Unfavorable

Favorable
Nomal
Ilnfavorable

21000
1r500
11000

Sallna rlldrye--
Snolberrlt-
Bluebunch rheatqras
Bluegrass
Indlan rlcegrass
Ietteman needlegras
Iltah senrtcreberrT-
llountaln blg sageblush--------
lnteloBe bttterbnrsh---------

Sallna vlldrYs--
fndlan rlcegrass
Blue grana-

rheatgnas
Ilood phlox--------
Roclc golclenrod-
Utah JulBer
Plnyon---
Blrchleaf uountalnnabogany----
Douglas rabbltbmsh-----------
trtah senrlceberry-

Sallna rtldrye--
Indllan rlceqnass
Blue grana
lfestern vheatgras
Hood phlox
Rock golctenrod------
Utah Junipe
PlnYoa---
Birchleaf nountalmahogany ----
Douglas rabbltirush-----------
Utah senrlceberrlt-

Black sagnbnrsh
Indllan ricegrass
Galleta--
Sbadlscale
BIue grana-
Butl sagebnrsh-----
Sleudlerbush erl.ogouun-

Ilyonlng blg sagebnrsh---------
Galleta--
Indllan rleegrass
Heedl eandlthreadl----
Budl sagebnrsh-----
Shailscale
Iflnterfat

35
l0

5
5
5
5
5
5
5

Co4n-
sltlon

15
10

5
5
5
5
5
5
5
5
5

15
10

5
5
5
5
5
5
5
5
5

500
t00
250

CiEret---- IUBland Very Steep Shallor
I Clay Ioan (Utah dlnnlper-

Badlasd.

Rubbleland.

34*:

Badlandl.

&rbblelandl.

35*:
Gerst----

Batlland.

Stormltt-

PluYon)**.

Senldesert Shallor f,oan
(Blaclr Sagebnrsh).

Senldesert Gravelly l.oa!
(llyontug Etg $agebrrrsh) .

{00
300
200

30
15
10
10

5
5
5

700
400
300

30
15
10
10

5
5
5

600
400
300

See tootnote at end of table.



Soil nane and
nap syubol

107*:

108------
Sllas

109*r
Sllas----

Brlteas---

110-
Storultt

111*:

lllncheY--

Tfluettl-- lloauy Botton---

llountalu l{eador---

llountalu !Ieador---

Itountala Ioan
(Sallae ltllfire).

Semldesert Gravelly loan
(Ifyonlng Btg Sag€bnrshl.

Stornttt- lsentdesert Gravelly Ioan
(ttyouing Blg Sagebnrsh).

Desert IoaE-----

See footnote at endl of table'

Wluterfat

Ca|tonAr€a.Uteh 175

nE[,B a.-tlreEtlnD .ll|D n(DIIN, EDE8SfinC nfD|tcTMll tlD CnrR|ctRtsttc lE!'1tr cor ,f,Itlffittrusl

Coupo-
sltlon

Favorable
Norual
Uufavorable

Favorable
NoruaI
Unfavorable

Favorable
l{ornal
Unfavorable

Favorable
l{otruaI
Unfavorable

Favorable
NotnaI
Ilnfavorable

Favorable
lfotral
Unfavorable

Favorable
NornaI
Unfavorable

21000
1r50O
I,000

31500
3,000
2r50O

3r50O
31000
2,5O0

2r000
1r50O
11000

Basln vlldrye--
Basln blg sagebnrsh-----
Heedleandtbread----
llestern wheatgtas
l&rttongrass--r-----
Indlan rloegrass
Rrbber rabbttirush-------
Sedgs*---
nrfted haLrqrrass
Comon sptkenrsh
Kentucky bluegrass
I{estern rbeatgras
Clover--
ShrubbY ctnquefoll------------
til11or---

Sedge----
I\rfted balrgrass
Couuon spllenrsh
KentueJry bluegrass
llestert rheatgrass ------------
Clover---
SbrubbY elnquefoll------------
lf,l1lov---

Sallna rt
Snonberry
Bluebuncb

ldrye----

uheatgras
Indlan rlcegrass
Letteruan needle-,gfrass---------
Blueqrass
Utah senrlceberry-
lnteloPe bttterbntsb----------
l{ountaln blg sagebnrsh--------

llYontng big sagebmsh--------*
Galleta--
fndlan rlcegrass
Needleandlthreacl-------
Budl sagebrusb-----
Shadlscale
llluterfat

ldyonlng blg sagebnsh---------
Galleta--
fndllan rlcergrass
Needleandtbread-------
Buil sagebrush-----
Shadscale
lllnterfat

fndlan rLcegtass
Shadscale
Galleta--
Globenall
hrcl sagebnrsh-----

25
15
10
10
10

5
5

20
10

5
5
5
5
5
5

20
l0

5
5
5
5
5
5

35
10

5
5
5
5
5
5
5

30
15
10
10

5
5
5

30
15
10
10

5
5
s

20
20
IO

5
5
5

500
400
300

600
400
300

700
500
300



So11 uane ancl
nap slmbol

112-------
Stryctt

113-------
Stryeb

llil------
Stryctr

Senfulesert Bouldery lpan------ ! Favorable

UBland Stony laal
(Pln1on-Utah ifirnlper) *.

Seuldesert Stony loan
(Utah ilrrniper-Plnyonl *tt

ltountall Ioan
(Sallne Flldlqrel.

llountaln loan
(sattne lfllfire).

llountalu Sballor Loan
(l{otnrtaln Blg Sagebnrsb} .

Hountaln Stoay loau (Brorsel--

115-*-----
Trag

116*l
FaE-----

Rottulee-

See footnote at enil of table,

176 soil surveY

TTBI.E 4.--RIIIGE[,AI'ID AIID TIOODI,T}TD N|DERSSRY PNODTISTIWTr I}E CIARtrEMRIS1rIC PtiTIT CII{IfiDNTIES-{ONIINUCd

Conpo-
sitton

NonaI
Unfavorable

Favorable
Nomal
Unfavorable

FaYorable
Normal
llnfavorable

Favorable
NotuaI
Unfavorable

Favorable

Uufavorable

Favorable
Nornal
Unfavorable

Favorable
Normal
Ilnfavorable

900
700
400

11000
850
600

650
500
350

Indlan rlcegrass
Sharlscale
Sallna vlldrye--
Galleta--
Needleandlthread-- -----
lloruon-te
Dougla.s rabbltbnrsb-----------
Iflnterfat

Bl rchl ea f norrntalnnahogany----
Sallna wlldrye--
Needleandtbreacl- ------
Black sagebnrsh
Iutllaa rlceqnass
llormon-te
Blueqrass
Bl.ueDunq.h rheatgrras
Iltah sentceberry-

Galleta
l{eedleandthread---
BLrchleaf nountalnuahogany----
tformou-te
B1ack sagebnrsh
Sallna rlldlrye--
Bottlebrush squlrreltatl------
Indlan rlceqrass

Sallna rtldrfe--
Sno'rberry
Bluebunclh rbeatgrrass---------*
Bluegrass
Morrntaln btg saqebnrsh--------
Utab senrlceberry-
Antelope bttterbnrsh
Indllan rlcegrass
Lettetnan aeedleqras

Sallna rlldrye--
Suorberry
Bluebund rheatgras
Bluegrass
llormtaln blg saEebnsh--------
Utah seniceberry-
InteloPe bttterbrush----------
Indlal rlcegrass
Letteman needleqrrassc--------

llountalu btg sagebnrsh--------
Blueqrrass
S lender rheatgrra.ss ----r -------
Sallna rlldrye--
Ietternan needlegras
Needleaadthreadl---
Pratrle Junegrass
Snorberry

Blrdhleaf 66ssf, alnnrhoga-ny ----
Utah senrtceherry-
Bluegrass
Sa1lna rlldrye--
Elk sedlge
lilountaln blg sagebnrsh--------
Ganbel oak------
SnorberrT

25
15
10
t0

5
5
5
5

15
10
10
10

5
5
5
5
5

10
l0
10
l0
IO

5
5
5

35
lo

5
5
5
5
5
5
5

35
10

5
5
5
5
5
5
5

20
10
10
10

5
5
5
5

25
20

5
5
5
5
5
5

2r00o
lr5OO
lr00o

2,000
11500
11000

lr5oo
1r20O

900

1r5O0
11200

850.
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u|EIE a.-R!'lGElXD llD l(DfrxD utDES[lw PROlEllvIta D CulnrCIERISf,Ic PI.lrt}I @um|lrlffitllu.al

SoLl na.ne and
uap slmbol

117*:
Trag-----

Grazlng slte

ltountaln Ioan
(Sallne lflldryel.

Conpo-
sltlon

Favorabl.e
NorraI
Uufavorable

Favorable
Nornal
Unfavorable

Favorable
NornaI
Unfavorable

Favorable
l{ornal
Unfavorable

Favorable
Nornal
Unfavorable

Favorable

Unfavorarble

Favorable
Notra1
Unfavorable

21000
1r50O
l rocK)

lr5oo
1r?OO

850

Sallna rlldrye--
Snorfterry
Bluebunch wheatgrrass----------
Bluegrass
l{orrntalu btg saEebnrsh--------
Utah servlceberrlt-
Ante loPe bltterbrusb----------
Indlan rlceqrrass
Letternan ueedlegrass--------r

Mountalu blg sagebnsh--------
Bluegrass
Slender wheatgras
Sallna rlldrye--
Intternan needlleqrrass---------
Needleandthread---
falrle J
Snowberrlt

uDegrass-

Slender rheatgrras
lturber fescrre---
Coluibta ueedlegrass----------
Blue rlldry
Brone----
Blueqrass

Sallna rlldrye--
Snanberry
Bluebunch
Bluegrass

rheatgrassD--------

lilountaln btg sagebnsh--------
Utah senrlceberry-
Antelope bltterbnrsh----------
fnillao ricegrrass
Iettennan needlegrass---------

Sl,endler vheatgras
Tburber fescue---
Colunbla needlegrras
Blue vtldlrye-*---r--
Brotre----
Bluegrass

Bl.rehleaf nountal.nnahoganf----
ltexLcan cllffrose
Saltna ulldrye--
Incllan riceqrass
llornou-tea--------

Sallna rtlilrt'e--
Blact sagebnrsb-
Bluebunch vheatgrass----------
llornon-te
@11eta--

35
10

5
5
5
5
5
5
5

20
10
10
10
5
5
5
5

15
l0
10
10
10

5

35
10

5
5
5
5
5
5
E

15
10
10
10
10

5

15
15
10
10
10

20
20
10
10

5

Sendhert-

118*:
llag-----

Croydon--

119-----E
Eaveesllla

120*:
Itavessilla-------

l{ountal.n Shallor Ipan
(ttountain Blg Sagebnrshl .

IIIgh l{ountal.n Ipan (AsPen!**--

Itountal"u loan
(Saltne Hllttrye).

Hlgh liountaln Loan (Ss1nn) tt*;--

Uplasdl $balIow loau
(Ptnyon-Iltah ifirnlper] *.

Seul.desert Sballor loan
(Iltih ihmtper-Ptnyoa) **.

21000
lr5OO
11000

2,OOO
11500
IrO0O

21000
1r50O
r1000

500
{00
300

350
250
150

hclr outcroB.

See footnote at eudl of table.
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So11 naue and
;ap synbol

121*:
TravessLlla-------

L22*z
Travesslll

Travessllla faully

Favorable
Nomal
Unfavorable

Favorable
Notral
Unfavorable

Favorable
l{ornal
Ilnfavorable

Favorable

llnfavorable

700
500
300

Sallna rlldrye--
Indlan rteeqrass
Bir"chleaf E6tgsta lnrehogany----
Iltah senrlceberry*
Bluegrass
t{eedleandthread--------

rbeatgras
Morrou-tea--------
Autelope bltterbtush----------

Shadlscale
Sallaa rlldryg-
Galleta
Bluebuneh vheatgrras
lf,estern rheatgras

Saltna rlldrye-
Blaclr sagebrrrsh

rheatgras
gfrana----

Galleta--

Black sagebrush
Indlan rlc.egrass
Galleta--
Shadlscale
Blue grana
Bud sageblush-----
Sleudlerbush erlogouun-

Black sagebmsh-
Incllan ricegrass
Galleta--
Sbadscale
Blue grana
Bud sagebrush---
Sleudlerbusb erlogonun-

Blueberry
Oregon-grape
Sedge----
Plneqrass
Currant

Sallua vlldrYe--
Indlan rlceqrrass
Heedlegras
Bluegrase
Iltah serrlceberry-
Bl.rchlea f nountaLnnahogany----
Snonberrlt
IateloPe bttterbnsh----------

CouXn-
sltlou

20
lo
l0
10

5
5
5
5
5

30
15
10
10

5
5
5

50
15
10
to
10

30
5
5
5
5
5
5
5

Seul.desert Very Steep Shallor
Cfay (Iltalt dlrmllrer)#.

Senldesert Very Steep Shallor
Ioan (Iltah ilnllnr-
Plnyonls.

Seuldlegert Sballor loan
(Bladc Sag€brush).

30
25
l0
10
5

20
20
10
l0

5

30
15
10
10

5
5
5

600
500
350

250
200
100

700
{00
300

Roclr outcrop.

123*------
ltavessllla

Senldlesert Sballor Loan
(Bladc Sagebnrsb).

Favorable
llomal
Unf,avorable

Favorable
HormaI
Ihrfavorable

Favorable
NotraI
Unfavorable

700
400
300

124*:
Ulnta----

Fodlo-----

Htgh l{ounte{n Ve{f Steep
Stony tpan (hgehann
Spnrce|*-

l{ountaln Sballor Ioan
(Sallne tfllrlrte)-

100
75
50

800
500
400

See footaote at eud of table.
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nEl a.-mE D llf,, r@IlxD IIIDESI{XI! lnoltcllvtta D Cml|CrISllC llrltl Cclmrluffitfitu.tl

$o11 aaue and
nap sylbol

Gra.alug stte
'rEf,ar DrooucEton

Klud of year ! Dry
!relcht

CharacterLstlc vegretatlon Coq>o-
sitlon

125*r
Ulata---- High llountatq Very Steep

$tony Inan (hgelnann
SBnree)**.

Hlgb llorutaln Very Steep
Stony Inan (hEeluann
Stlnrcel**.

Ioany Bottou---

Favorable
Hotlal
Uufavorable

Favorable
Homal
Unfavorable

Favorable
llornal
Ilnfavorable

!D/agre

100
75
50

100
7S
50

2r00o
1r500
1r00o

Blueberry 50
15
10
10
10

50
15
10
10
10

25
15
l0
10
10

5
5

E9sr.r-9r afE-
Setlge----
Plnegrass
Orrrant--

126------
Tlnettl Varlant

lrrutl,tlrI
Oregon-grape
sEu!,cr----
Plnegrass

Basln rlldrye--
Basln btg sagebn5sh-----
l{eedleandthread----
llestern theatqrras
lfuttongrass--------
fndlan ricegrass
Rrbber rabb t tnnrsh- - --- *------

* S€e descrlptlon of the nap unlt for corynsltlon and behavlor clharacterlstlcs of tbe uap tmlt.

o
i
i



5*:
BeJ

180

Sotl nane and
uap synbol

Itrac

2*.
Badlantl

a*.
Baillanil.

Hrbblelanil.

Roclc outcrop.

4--------
BeJe

BeJe-----

6*:
BeJe-----

Conodore-

7*t
BeJe-----

Trag-----

8---------
Bllllngs

g*:
Bllltngs-

Qrllled land.

10*-------
Cabba

See footuote at eud of table.

Soil Survey

TNBLE 5. --RECREITIO$II, DEVETOF!.TEIIT

[Sorue terrs that descrlbe restrtctlve soll features are ileflnedl ln the Glossary. See text f,or deflnltlons of' trsllghtr[ nuodetraterrr rnd nsevere.n trbsence of an eutry lndtlcates that the soLl vas not rated]

Paths and tralls

Moderate:
dusty.

Severe:
srmll stonesl
depth to roclr.

Severe:
slopet
snall stonest
depth to rioclr.

Severe:
slopet
deptb to roctr.

Severe;
slolret
depttr to roeJs.

Severe:
slo1n7
deptb to roclc.

Severe:
depth to roct.

Severe:
slope.

l{oderate;
exeesa salt.

Severe:
floodlngt
excess sodlumt
e:rsess salt.

Severe:
slopet
itepth to rce.k.

Severe:
snall stonesl
depth to rock.

Severer
sloller
snall stonest
depth to rock.

Severe:
sloper
depth to roclc.

Severe:
Eloltet
dlepth to rock.

Severe:
slopet
depth to roek.

Severe:
depth to roclc.

Severe:
slope.

lloderate:
ereess salt.

Sevene:
e*cess sodlumt
excess salt.

Severe:
slopet
deptb to roclc.

Hoderate;
slopel
dusty.

Severe:
suall stonest
depth to rock.

Severe:
slopet
snall stouest
dleptb to roclr.

Severe:
slopet
deBth to rock.

Severe:
slolpr
deptb to mclr.

Severe:
large stouest
slolnt
snall stones.

Severe:
slopet
depth to rock.

Severe;
snall stones.

Severe:
snall stoBes.

l-lodleratel
elope.

Severer
slope.

Severe:
large stoaest
slogn.

Sllght.

l{oderate:
slope.

Severet
erodes easlly.

Severel
erodes easlly.

Severe:
sloPg.

!s.r.o,
I slone.

!uoderate:
I slopet

I excess salt.
I

!s.""".,
I excess sodtrrnl

I excess salt.
I

I

I

!s.o.r*,
! furE* stouest
! slolpr
I aentb to rocl(.
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TTBI,E 6..-WTIDLIFE TIilBITAT

[see te1! for cleflultlor_rs of ngoodrn nfalrr" rtpoorpr and rrvery poor." lbsence of an entry lndlcates that thesoll ras uot ratedl

So11 nane and
nap synbol land

11ld-
11fe

Poor Poor Falr Poor Fatr Poor Poor Fal"r
Itrac

2*.
Badland

?*.
Badland.

hrbbleland.

Rock outcrop.

{--------
BeJe

5*:
BeJe-----

BeJe-----

6*:
BeJe-----

Conodlore-

7*t
BeJe-----

Trag-----

8--------
Bltllugs

9*l
Btlllags-

Cullted land.

10*, 1l*-
Cabba

12*:
Cabba----

BadIand.

Rock outcrop.

13*s
Cabba----

Very
DOOr.

Very
poor.

FaLr.

hor.

Poor.

Poor.

Poor.

Foor.

Footr.

FaLr.

Poor.

Poor.

Foor.

Poor.

VerT
poor.

Very
BOOr.

Very
poor.

Very
poor.

Very
Itoor.

Very
Iloor.

Foor

VerT
I)OOr.

Very
p,oor.

Very
IXlOr.

Verf
IXlOr.

Very
Itoor.

VerT
DOor.

Very
poor.

Ver?
IXNlr.

Very
poor.

VerT
poor.

Very
Iroor.

Falr

Very
Itoor.

Very
Iroor.

Very
Iloor.

Very
poor.

Ver?
poor.

Ibor

Poor

Poor

Poor

Poor

Foor

Fatr

Very
Iroor.

Very
Itoor.

Poor

Foor

Very
B(X)r.

VerT
poor.

Ver':f
poor.

Very
IXXtr.

Very
IXtCr.

Very
IXXtr.

FaLr

Very
IXlOr.

VerI
poor.

Very
poor.

VerT
poor.

Poor

Poor

Foor

Poor

Foor

Foor

Fal,r

Poor

Poor

Poor

Poor

VerT
BOOr.

Very
Iloor.

Very
poor.

Very
poor.

VetT
poor.

Very
poor.

Poor

Foor

Poor

Ver?
poor.

Very
poor.

Vert
IXlOr.

Ver?
poor.

VerT
poor.

Very
poor.

VerT
poor.

VerT
Itoor.

veqr
IKX'r.

Very
poor.

Very
poor.

Very
poor.

Very
poor.

Very
Iroor.

Very
POOr.

Falr

Very
BOOr.

Very
poor.

Very
IXX)r.

Very
poor.

Poor

Poor

Poor

Ver?
poor.

Very
poor.

Very
BOOr.

Very
poor.

VerT
poor.

Poor

Fal.r

Itoor.

Very
poor.

Very
poor.

Very
poor.

Foor lVery
poor.

Falr lVery
poor-

Very [Verypoor. i poor.

Very lVery
DOOr. i pOOr.

Poor VerT
poor.

VerT
IXtOr.

Poor

Very
poor.

VerT
poor.

Very
poor.

Very
poor.

VerT
goor.

See footnote at end of table.

Poor Poor Poor Poor.



Carbon Area, Utah

Soll uare and
nap sy6ol

13*l
Gtben-----

bck outcnop.

14*, 15*:

very
poor.

Ver1t
Itoor.

CasnoS---

bclc outcrop.

r5----*-
Chllreta

17*:
Chtpeta--

Badland.

18*r
Cblpetr-- lV"-y lVerY

Fersayo---*---lVe=y lV"rypoor. i IEOr.

19------- -llt"rY lVerY
Chulndlera

20il:

POOF. i lxlor.

Conodlore- lVerY lVerY

DatLno Varlant----lVerY !VerY
Iroor. I poor.

2L, 22--- -!uuo
Croydon

23*:

TIBLE 6. --I|IIDLf FE mBl$lJl-{outlnued

Falr Foor Fair

193

Very
poor.

Very
Poor.

Very
poor.

VerT
poor.

Very
poor.

Very
I)@rr

verT
I'Oor.

Very
Iloor.

Very
P(Xlr.

Very
poor,

Very
poor.

Very
Iloclr.

Very
poor.

Very
poor.

landl
rtld-
llfe

Fal,r.

Very
ltoor.

Very
FOOr.

VerT
Itoorr

VerT
poor.

VerT
EXXtr.

VerT
poor.

VerT
IXKtr.

Poor Falr

VerT
poor.

VerT
I|oor.

Ver?
poor.

Very
Itoor.

Very
IXX)r.

Very
pooE.

Very
poor-

Very
Itoor.

Poor

VerT
IXlOr.

VerT
POOr.

I)OOr.

Ver?
IXlOr.

VerT
[toor.

VerI
Itoor.

Very
P'oor.

VetT
poor.

Very
poor.

poor. I poor.

Curecaatl lVery lVerY Ealr

Pathead-- lVery IVerY Foor

Fatheatt-- Very Poor

2f-*---- -lVerY lVerY
Datlno Varlast

Doney---- lv*tY lV"rY

2S*------ -lpoor lFoor Falr
Doney

26*----- -lVery lvery Falr
Doney

2?*z

VerT
Iloor.

VerT
IKlor.

Foor

Foor

FaLr

VetT
poor.

Very
DOOr.

VerT
BOOr.

Ver?
Itoor.

Poor

Verft
Iloor.

Very
p@r.

Poor

VerT
POor.

Poor

Very
poor.

Very
poor.

VerI
poor.

poor.

Very
InOr.

Very
poor.

Ver':f
pooE.

Very
poor.

Very
DOQr.

Very
poor.

Very
FOOr.

Very
poor.

Very
poor.

Very
poor.

Very
I)OOr.

Poor

Poor

Ver:f
poor.

Very
poor.

Poor

Falr

Falr

Good

Very
poor.

Very
ttoor.

VerT
Iloor.

Very
POor.

Very
Iloor.

Very
poor.

Very
IrOOr.

Ver?
poor.

VerT
Itoclr.

Very
FoOr.

poor.

Very
Foor.

Very
poor.

Very
poor.

Very
poor.

Poor.

Poor.

Falr.

Good.

Fal.r.

Foor.

Pootr.

Falr.

Fair.

Fatr.

Fatr.

Goodl Good

Fatr Falr

Foor

Poor

Foor Fal"r

Poor Falr

Fal.r

Very
pootr.

VerI
poor.

Very
IXXlr.

Very
Iloor.

VerT
DOOtr.

VerT
poor.

poor.

Very
poor.

Very
IXXtr.

Very
poor.

Poor

Very
Iloor.

VerT
poor.

Poor

Poor

Foor

Falr

Foor

Foor

Falr

Fal.r

See footnote at end of table.

Falr

Falr Falr Falr
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So11 nane anil
nap s5labol

27tct
Fodo---- tV.ty

28*l
Douey---- lv*"y

t62s----- lvtry

29*.
DtruBs

30*r
Falcou--- lV*ry

&c* ortcnop.

31
Femoa

32*:
fandlseo__-__-___ I 

poor

fiilfted land.

33*, 34*:Gerst_--- lv"ry

Badlaad.

Rub'bleland.

35*:
Gerst---- lV.ry

Badland.

Stonttt- IV.ry

36*1 37*r
Gerst.

Strych-- lV.oy

Badllandl.

38*r

Itavessllla____-__ 
I Very

39*r {0*-- lVervGlenberg ! po6".

VerI
poor.

Very
poor.

VerT
poor.

Foor

Falr

Falr

VerT
Itoor.

Foor

Very
poor.

Falr

Falr

Very
Iloor.

VerT
p@r.

VerT
DOOr.

Very
poor.

Very
poor.

Very
poor.

Very
I)OOr.

Foor

Poor

poor.

VerT
POOr.

VerT
poor.

$oil Survey

Foor.

Poor.

Poor.

Foor.

Foor

Falr

falr

Foor

Fatr

Falr

Very
poor.

Foor

Foor

Foor

Very
poor.

Tery
Iloor.

Very
poor.

Very
POOr.

Very
poorr

Very
IXXlr.

Very
poor.

Very
IX)Or.

Poor

Very
poor.

Good

Very
IXtOr.

Fatr

Very
Itoor.

Poor

Ver?
Iloor.

Very
poor.

Very
poor.

Falr

VerT
poor.

Poor

Very
Iloor.

Poor

Poor

Poor

Poor

Foor

Foor

Foor

Poor

Very
poor.

Very
Itoor.

Very
poor.

Poor

Foor

poor.

Very
Iloor.

Ver1t
poor.

Very
IKXtr.

Foor

VerT
poor.

VerT
I)oor.

Very
poor.

Very
poor.

Poor

Very
poor.

Very
p,oof.

Poor.

Ver1t
poclf.

Very
Iloor.

Very
IXtOr.

poor.

Very
Iloor.

VerT
poor.

Very
DOOr.

Ver?
POOr.

Very
Itoor.

poor.

Very
poorr

TlBf,E 6. --I{ILDEIFE TIABIIAT--Coutlnrred

See footnote at end of table.
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Soll nane anrl
nap spbol

98------- lVery lVery
Sagers

IIBLE 6.--llILDLIfts EBlTAf-Conttnued

199

t{etland
vl1d-

land
rtld-

99_-__ _lvery lVerySaltalr !poor.!poo
10O' 101-- lVery lVecr
Sencbert poor. i poor.

102*:
Senclhert- lVery lVery

IXK,r. i poor.

Senc[ert fantly---lVery lVery
Iroor. i lloor.

103*:
Senchert- lVery lVery

I'oor. i poor.

lbze----- lPoor lPoor

I04*----- -lv*ry lv*ry
Sencrhert

105*l
Senchert fantly---lV"ry !V""y

Senchert- IVery lvery

105*:
Sheepcan-

Fodo-----

froclr antcrop.

107*:
Shulnrt--

Ittnettt--

108-----
Stlas

109*:
sx,las----

Erltcan---

110------
Stonnitt

111*:
Stormltt-

Very lVery
poor. i poor.

Ver? lVery
poorr i poor.

Foor lFalr

Very lVery

Verf lvery

Very lVery

Foor lPoor

Very lVery

Very lVery

Poor

Very
Iloor.

Good

Good

Good

Good

Good

C'ood

C'ooil

Good

Very
IXX}r.

Very
Itoor.

Good

C'oOd

Good

Good

Good

Good

Good

Good

Poor

Very
poorr

Good

Good

Clood

GooaI

Good

Good

Good

Good

Falr

Very
poor.

PaLr

Foor

Good

Good

Falr

Poor

Poor

poor.

Foor

VerT
Itoor.

VerT
poor.

Very
Iloor.

Very
poor.

Very
poor.

Verf
xroor.

Very
poor.

Very
Iloor.

VerT
POOr.

VetT
poor.

Poor

Poor

Fatr

Very
Itoor.

Gooit

Very
IXtOr.

Very
poor.

Very
poor.

VetT
DOOr.

Very
IXtOr.

Very
poor.

Very
BOOr.

Very
Iroor.

Poor

Poor

Poor

Falr
I

l*'
I

I

lnoot

i

lPoor

Falr

VerT
poor.

Poor

Poor

Foor

VerT
Iloorf

Very
IXXlr.

Good

Good

Good

Good

Good

Good

Good

Falr

Poor

Good

Good

Gootl

Poor

Poor

Tery
IXtOr.

Falr

VerT
poor.

VerT
I)Oor.

Very
poorr

Very
Iloor.

VerT
poor.

Very
poor.

Very
I)OOr.

VerT
DOOr.

VerT
Iloor.

Ver?
IEOr.

Foor

Poor

Very
poor.

Very
poor.

Very
BOOr.

Foor.

Very
IXXlr.

Good.

Good.

Good.

Good-

Good.

Good.

Good.

Good.

Falr.

Poor.

Good.

Good.

FaLr.

Poor.

Poor.

Very lVerypoor. i poor.

Very lverypoor. i poor.

Poor lGooal

Very
poor.

Very
DOOr.

Falr

Foor

Goodl

Good

Fatr

Poor

Poor

FaLr

Very
poorr

Poor

VerT
Iroor.

Good

Gooal

Goocl

Very
BOOr.

Very
poor.

Very
poor.

Very
IX,Or.

Very lFalr.
poorr

VerI lVerfpoor. I poor.

lFalr

Poor

Poor

Very
poor.

VerT
poor.

Foor

Foor

VerT
poor.

Ver.?
poor.

Very
poor.

See footnote at entl of table.

Poor
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Poor

Foor

fal.r

Falr

Poor

Fal.r

Falr

Poor

Good

Falr

Good

Poor

Foor

Poor

Foor

Poor

Poor

Very
Ixlor.

Very
BoOr.

Falr

Falr

Very
poor.

Fair

Poor

Very
Itoor.

Poor

Poor

VerT
POOr,

VerT
poor.

Poor

Very
poor.

Very
Iloor.

Poor

Very
poor.

Foor

VerT
poor.

VerT
Doof.

Very
poor.

Very
poor.

Very
Iloor.

VerT
POOr.

Very
poor.

poor.

Very
poor.

VetT
poor.

VerT
Iloor.

Verl'
poor.

Very
poor.

Very
poor.

Very
IXrOr.

Very
FOOr.

Ver?
poor.

Ver1r

Itoor.

Very
poor.

poOri

VerT
IXtOr.

Falr

FaLr

Very
poor.

Poor

Foor

Verfr
poor.

Falr

Falr

Poor

Falr

Very
poor.

Very
poor.

Very
poor.

very
poor.

VerI
INXtr.

Ver?
p,oor.

VerT
Iroor.

Very
BOor.

Yery
poor.

Very
Iroor.

VerT
poor.

VerT
poor.

VerT
DOOr.

Very
poor.

Very
Itoor.

Very
poor.

Soil Survey

landl
wllrt-

Good.

Poor.

FaIr.

Falr.

Foor.

Fair.

Falr.

Poor.

Good.

Fal.r.

Good.

Foor,

Foor.

Poor.

Poor.

Poor.

Poor.

Soll nane and
nap synbol

111*:
Itluchey-- IVerY lverY

DOOr. i Poor.

112' 113' 1l*------!V*tY lVerY
Strlc:h

115------ -lPoor lFalr
ltag

lt6*:
ltag----- lPoor lfal.r

BeJe----- lV"rY lvetr

Rottulee---------!Poor !Poor
I

117*r
Itag---- lPoor

Poor

Poor

Falr

Falr

Poor

!'aLr

EeJe----- ll'err
IXlOr.

Seuchert- lVerY
poor.

118*:
Itag----- lFoor

Croydlon-- lV.rY
Itoor.

ltavessllla

120*:

Falr

Verl
Itoor.

Ver?
IXrOr.

Falr

Very
IXX}r.

Very
IroQr.

VetT
poor.

poorr

Very
poor.

Very
p,oor.

Very
poor.

Falr

VetT
IKtOr.

Goodl

Falr

Good

Very
poor.

Very
Iloor.

Very
BOOr.

Very
Itoor.

Falr

Poor

Good

Falr

Goodl

Poor

Poor

Poor

Poor

FaLr

VerT
BOOr.

Poor

Falr

Poor

Very
poor.

Foor

Iloor.

Very
poor.

Poor

VerT
POOr.

Falr

Foor

Good

Falr

Good

Poor

Poor

poor.

ltavess il la______ | Very
ItOOr.

Rock outcrop.

121*:
Favessilla-------lVery !Very Ver?

poor.Iloor.

Roclr ortcrop.

Cierst---- lVerY
poor.

L22*z
Travessll I a_-____ I Verf

xloor.

ltavessllla fanllY !VerY
lxtor.

Roclc outcrop.

Very
BOOr.

VerT
poor.

Very
poor.

Poor

Poor

See footnote at end of table.

Poor
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TtrBLE 6. --I|ILDLIHE HABITIE-{ontinued

* $ee descrlptton of the rap rmlt for cougnsttlou and behavLor characterlstLcs of, tbe nap unJ,t.

SolI nare audl
nap sgnbol

rct€ntlal for naDltat el@nts
$ralII

aDdl
seed

tltioDsl

Grasses
and

lecnnes

trtI'q
herta-
ceous

olants

Conlf-
erolrs

plants

Sbrubs Fetland
plants

Sballw
vater
arletlB

rrPEE-
land

rtld-
11fe

iogs-
landt

rtld-
ltfe

Fetland
rllal-
1lfe

land
rlld-

123*-----
fravessLlla

124*:
IIlnta----

Eodo-----

125*:
IIlnta----

Ibze---------r--

126-----
Fln€ttt Varlant

Vert
poor.

Very
IXKlr.

Very
IX)Or.

VerT
IKKlr.

VerT
poor.

Very
poor.

Verl
Iloor

VerT
poor

VerT
Iroor

Very
POOr

Very
Ix'or

VerT
poor.

Poor

Falr

Poor

Falr

Cood

Very
POOr.

VerT
p@r.

Falr

Very
poor.

Falr

cood

Very
poor.

Foor

Falr

Fair

Good

VerT
Itoor.

Very
poor

Very
poor

VerT
DOOr

VerT
DOOr.

Ver?
POOr.

Verl
Foor.

VetT
poor.

Very
IXXrrr

Very
poor.

VerT
IN'Or.

VerT
DOOr.

Very
Itoor.

Ver?
poor.

Foor

Very
poor.

Foor

Poor

Very
poor.

Foor

FaLr

Poor

Palr

Good

tlery
I|olor.

VerT
poor

VetT
poor

Verf
poor

VerT
Ixlor.

Very
poor.

VerI
IXtOr.

Poor.

FaLr.

Foor.

Falr-

Glood.

Very
IXtOr.



Carbon Area, Utah

So11 uaue aud
nap synbol

14*, 1E*:
Rock outcroB.

t5-------
Chltrcta

17*:
Cttpeta--

Badland.

18*t
Cblp,eta--

Fersayo--

19'------
Chulnclera

20*:
Couodore-

Datlno Varlant--

2L, 22---
Croytloa

23*t
Cureeantl

Stlty elay loan
Sllty claY loant
slltf clayp
clay.

Heathered bedlroclt

0-2
2-17

L7

(x,, l{L
CL

A-6r A-7
A-6, A-7

A-6, A-7
A-6, A-7

A-6, A-7
A-6, A-7

A-t[r A-6
A-41 A*6

A-2p A-4

A-1, r-2

A-{
A-2, l-4

35-45
35-45

35-45
35-d5

255

Plas-
tlcl!y
lndex

10-20
15*20

10-20
15-20

100
100

100
100

100
100

100
100

0
0

100
100

9s-100!90-95
es-1001 e0-95

100
too

95-1oOl9o-9s
9s-1.0o!90-95

95-100! 90-e5
95-100190-95

0-5 lsflty claY loan
5-1?lsrlty clay loamp

stlty elaY,
clay.

tteathered bedroclt

0-5 lsllty clay loan

bedrock.

cL, litlJ
CT,

0
0

o
0

L7

5-1?lsflty claY loam'
I sllty claY1

CL, HL
CL

60-75
70-90

40-5s
60-?0

35-45
35-45

?5-35
25-35

20-25

'9:10

20-25

25-30

20-30

?0-30
20-30

l0-?0
15-20

5-1s
5-15

NP-5

110

NP-5

'-:10

5-10

10-15

'9:1u

100

1T

0
0

0
0

17

0-3
3-12

12

clay.
tleatheredl beclrock

Ioan------------- | ct, Ct-ffi
Ioan, sllty clay lCt' Ct-l{t
loan.

l{eathered bedroclc

100
95-100

65-80

55-75

100
95-100

60-75

'!:lo

70-85
80-90

100 !8s-95
es-100 I 8s-100

O-e lffne santlY loan lSil, fn
6-?8!Ioau ----!Ct-ltr,
28 ltlnreatbered

0-5

6-r4
14

0-9

9-16
16-60

0-23
23-i18

48

VerT stouy flne
san-dy loan.

Very stony loan
Unseathered
bedrod<.

Ertrenely stonY
flue sandy loan.

Very stonY loan
Very stouy flne

sandly loan.

H#1il:::::::
tlered bedrock

sl,l, glt-sc,
e{, Gll-Gc

Gr-GC_

Gu-c€,
su-sc

GEFGC
Gl,l-GCt

sDr-sc

50-60

n3:1u

45-60

40-45
50-60

s0-70

65-75
65-80

30-50

60-70
50-75

45-55

u9:!o

20-d0

50-60
{5-55

30-40

*3:lo

10-25

{0-50
30-40

CL
CL

0
o

A-6
A-6

8s-r00 | 80-r0ol ss-100
8s-10o!so-roo!?0-100

50-80
ul:10

50-50
35-tl5

20-30

'9:lo

20-30
25-35

5-r0
5-10

5-10
5-150-7

7-60
IrOa.U-----
Very stony loant
very cobblY loan
very cobb1y

sandy clay loan.

Ct-l,tt
sc, slt-sc,
GC, O{-GC

A-4
A-61 l-4

85-95
60-80

80*90
55-75

55-75
s0-60

0
45-50

TABLE 11.--MGINEERIIIG IIIDE( PROPERfIIS--Coutlnued

See footnote at end of table-



So11 uane and
nap syubol

23*:
Pathead-- ! 0-{ Ertrenely

TIBLE 11. --IIIGIIIEERING lt{Dgt( PROpERfIES-{ontlnued

Gll-GC, Gl,trlA-2, A-l 65-80 40-55 35-50

30-75

25-45

25-50

10-35

t5-40

10-35

15-ilO

20-55

35-50

15-40

?0-90

':i'
50-50
ugjo

50-60

'3:30

20-40
20-70

50-60
u9:o

50-75
50-70

20-35

20-30

20-35

20-30

20-35

20-30

20-30

20-30

25-30t:1t

25-30rllo

25-30

'110
20-30
20-35

25-30
25-30

25-30
25-35

20'30

Soil Survey

Plas-
tlclty

lIP-10

5-10

ilF10

5-10

5-10

5-10

5-10

5-10

l1'
5-10

110

5-10

110

NP.lO
l{Ft5

5-r0

l:10

10-1s
r0-15

5-10

bouldery flne ! @-e{
sandy loam.

&treuely cobbly !Gtt-GC, rlo-65 35-80

Datluo Varlaat

Patiead-- ! O-S

loanl very
cobbly loanr
very stony flne
sandy loas.

Unreathered
bedrock.

Ertrenely stony
Ioarn,

Ectreuely cobbly
loan, very
cobbly loan,
very stony loan.
sandy loatr.

Uuueathered
bedrock.

Very stony loan

Very stouy loan,
very cobbly
loan.

Stony loan-------
I,oan-----
lfeatiered bedroclc

Very stony loan
Gravelly sandy
loanl loan,
qravelly loa.u.

Uaneathered
bedroclr.

Stony loan-------
Ioan-----
Weathered bedroclc

l6rn-----
Cobbly sllt loam,
gravelly sllt
loarn, Ioam,

Very gravelly
flne sandy loa.u,
gravelly very
flne sanrly loam.

{-38

38

3-26

26

4-22

2240

il-36
36

sM-sc

GD!-GC, Gll1
GFEI
GI|-GC,

sr.r-sc

ffi-GC,
su-sc

A-2; .[-tt

t-2, A-l

A-2p .[-t[

A-2, A-4

A-4

65-80

40-65

15-75

25-40

't0-55

35-80

35-50

30-?5

25-{5

25-50

40-70

50-60

25-60

90-100

'!:10
65-75tllu

65-75rrlt
35-60
d0-75

65-75rllu

80-95
65-85

30-60

Very cobbly loan, IGU-GC, t-2, A-11 130-60

60-80

60-70

{0-80

100

'l:lu
85-95

'l:l'
85-95tllu

60-75
60-95

85-9s
*11u

95-100
75-90

50-70

55-75

55-65

35-75

100

'TT
80-90

'3:T

80-90

'-:o
55-55
55-90

80-90

'9:30

90-100
70-85

45-65

very stony flne ! S,I-SC
sandy loan. I

25*--------------l O-+ Stlt loan------- ! C'1,-m A-4
Doney

A-4
A-{

0

_3_

10-25

_9_

10-25

_3_

30-*0
0-10

10-25

_9_

o
0-20

5-15

Ipan, clay loan !l{t, Ct-}tt lt-4, A-G
lleathered bedroclc!

26*--------------1 0-+ Stony loan------- ICI.-!tr
Doney

27*;
Doney----

Irodlo-----

Ioan----- !Ct-l,tl
Heatiered bedroclr!

A-2r A-tl
A-2, l-l[,
A-6

28*:
DoneY----

Toze-----
A-6

A-2

4-35
35

0-4
{-35
35

0-5
5-15

t6

o-4
{-35
35

0-9
9-44

4it-60

Cl,-llf,
o-g_

st{-scf sM
Cl-l{f,r CLr*:-l

cr-ut
CI,T-

CL
ct

GI,T-GC,
strt-sc

A-4
r,-4

See footuote at end of table.



Carbon Area, Utah

So11 nate and
nap slrnbol

29*.
Dups

30*:
Falcon---

hck outcrop.

31
Ferrou

32*:
Frandsen-

ftIlled land.

33*, 34*:
Gerst----

Badland.

Rubbleland.

35*:
Gerst----

Batlland.

Stonltt-

36*, 3Z*3
Gerst----

Stouy sandy loan
Sandly loan-------
Unueatheretl
bedrock-

o-5
5-12
L2

Strfch--

Sllt loan-
Loamr verT flne
sandy loa-u.

Loan-----
Ioarn, clay loan
Flne sandy loan

Ectrenely stony
loan.

Cbarnery sllt
loan.

lleatbered bedrock

Cobbly loan------

Channery loant
etrnneqr clay
loanr channery
sl,lt loam.

I{eatbered bedrock

Gravelly san-dy
clay loan.

Gravelly san-dly
clay loan.

Very coDbly
sandy clay Ioan.

&trenely stouy
loan.

Channery sllt
loaD.

theted bedlrock

Very stony loan
Very stony loant
very stony sandy
loanl very
cobbly sandy
loan.

0-3
3-60

0-{
4-40

4(F60

0-7

7-19

19

L7

0-l
1-9

9-60

0-7

7-L9

19

0-5
5-60

0-2

2-L7

See footnote at end of table.

IIBLE 11.--ENGII{EERING INDEI( PROPERIIES*-Contlutred

A-2, A-4
A-2r_A-4

15-20

9:10

e0-100

IT
85-!_00

'11*
55-55tllu 30-40

30-40
20.25

'3:10

20-30
20-30

25-30
25-40
20-30

25-30

25-35

25'35

30-{5

25-35

25-35

25-35

25-30

25-35

20-25
25-30

257

Plas-
ttctty
lndex

HP-5

t10

5-10
5-10

5-10
5-15

ltF10

sH
sl,t, sll-sc

CT,-HL
ct-t{t

CL*ML
ct-l{L, fi
sl,l, l{t,
ct-Dtt

GDT-GC

cL, cL-t{L

cil, GD|-GC,
sl{-sc, gu

G[t, GC, $t
sc

su-sc,

.ltt-Jc

Gtt-Gc,
su-sc

Gl.I-GC

*'_::*

su, sl{-sc
stlt-sc,
e{-Gc

A-4
l-lr A-6

90-100
90-100

100

85-100
85-too

100

100
100

100
100

100
100

70-95
70-95
70-85

75-90
70-85

s5-75
55-80
40-55

0-5
0-5
0

io-n
I

I
I

I

A-2

A-4, l-6

A-2; A-4

l-2r A-{r
l-5p l-/

2

A-4r A-6

A-4r A-2
r-l[, A-2

50-65

0

35-40

75-80

30-35

70-75

25-30

65-75

20-25

50-65

5*10

5-15

A-2

r-2

r-2

0-2s

0-10

0-10

0-10

30-45

50-65

0

30-45
20-40

50-90

60-80

65-80

60-80

55-65

55-85

55-75

60-7s

55-75

50-50

d0-65

40-70

50-70

45-70

40-50

30-50

3o-so

25-35

25-35

20-30

!tP-10

s-20

5-10

5-10

5-10

5-10

5-15

NP-10
5-10

35-{0

75-80

85-100
60-85

30-35

70-75

7s-95
50-80

25-30

55-75

55-80
40-65

20-25

50-65

30-50
20-45



Garbon Area, Utah

So11 uane and
uap syubol

106*:
Sheelrcan- Stony loam-------

Gravelly clay
Ioam, eobbly
clay loam,

Very cobbly clay
loa.u.

Gravelly loan---
Gravelly sandy
loan, loan,
gravelly lo€n.

Ihweathered
bedrock.

Gravelly loan----
Ioan, clay loan

Bouldtery sandy
loan.

Ican-----
Very bouldery

Ioan.
Very gravelly
sandy loa!.

IpaE-----
Ioatr, sandy clay
loan.

Ioan----
Ioanr sandy clay
loan.

Ican-----
Ioan-----
Stlt loan

Gravelly sandy
elay loan.

Gravelly sandy
clay loan.

VerT cobbly sandy
clay loam.

cL-t{L,
s{--ce

CL

GC

su-sc
cL-uL, cL,
Gltr GC

A-4

A-6

A-6

A-zf A-{
A-2, A-4,
A-6

TIBLE II.-ENGfNEERIHG IIDEI( PROPERTIES--Contlnued

75-85

70-80

60-80
60-95

70-80

65-7s

50-65

55-70
55-90

60-75

60-70

45-60

35-70
40-75

40-60

50-s5

35-50

20-rts
20-70

25-35

30-40

30-40

20-30
20-35

20-30
25-40

zo-25

20-30
20-30

20-30

25-35
25-30

25-35
25-30

25-35
25-35
25-35

25-35

25-35

25-35

25-3s

2s-35

25-35

20-35
30-40

15-25

15-25

267

Plas-
tlctty
lnclex

5-10

10-20

10-20

5-10
NF15

5-10
5-15

HP-5

HP-IO
HP-l0

l{P-l0

5-10
5-10

5-10
5-10

5-10
5-10
5-r0

5-10

s-10

5-10

5-10

5-10

5-10

5-15
10-20

NP-5

I'lP-5

0-9

9-28

28-50

15-30

5-30

5-20
0-10

I

ao-40 
lss-es
I

0-1
1-8

Roct outcrop.

107*:
ShuPerl-*

Btnettl--

108-----
Sllas

109*:
sllas----

BrYcan---

llo------
Stornitt

ltl*:
Stotzttt-

lIlncbey--

Gl{-GC
cL-t{L, cL

su

CIFULT I'lIr
cl-ltl, t{L

GH-GC, @t

CtrltL, l.ll
ct-uL

cL-uL, t,ll
CI.-i{t

cL-ilL, litl
CId,ILr l{L
clL-ttl, t{L

su-sc, s!{

s{-scr slt

Gffi-GC, Gu,
st{-sc, su

60-70 !55-6s
e5-100!90-100

es-100!e0-100

90-100!85-95
75-85 !70-80

40-50 !35-{s

0-3
3-60

0-6

6-11
11-34

3iI-50

0-28
28-60

0-28
28-50

0-12
L2-32
32-60

0-1

l-9

9-60

0-1

1-9

9-60

0-3
3-32

32-48

48-50

A-4
A-4

A-{
l-4r l-6
A-2r A-4

A-4
l-4
l-2

A-4
A-4

A-4
A-4
A-4

l-2
A-2

A-2

A-4, A-6
A-6

t-2, A-lt

A-1

o
0

35-4s

0
40-45

15-20

0
0
0

0-r0

o-10

30-45

0-10

0-10

30-45

o
o

0-5

o-5

95-100
95-100

95-I00
95-100

100
95-100
90-100

65-80

60-80

55-55

55-80

60-80

55-65

95-100
95-100

60-8s

35-50

90-100
e0-100

90-100
90-L00

100
90-100
85-100

60-75

s5-75

50-60

60-75

55-75

50-60

90-95
90-95

50-80

30-45

It5-55
85-95

55-70

70-90
60-70

20-30

85-95
75-85

85-95
75-85

85-9s
75-95
75-100

50-?0

45-70

40-50

50-70

45-?0

40-50

80-90
70-95

,l0*60

15-35

35-45
70-85

30-'10

55-70
45-55

15-20

60-75
50-60

60-75
s0-60

60-75
65-75
?0-90

25-35

25-35

20-30

25-35

25-35

20-30

60-80
55-80

30-40

10-20

o
0

0
0

Gravelly sandy lSil-SC, SU
clay loan.

Gravelly sandy |SU-SC, Slt
clay 1oau.

Very cob'bly sandylclt-GC, Gll,
clay loan. sH-sc, $l

i,oan----- lCt-lltr C[,
Clay loan, sandy lCL

r,-2

A-2

A-2

See footnote at end of table,



268

So11 nane and
nap sylbol

112-*---
Strych

Very boulctery
flne sancfit loar.

Very stony loant
very stony sandlr
loanr very
cobbly sandfy
loan,

stouy loau
Very stony loan;
.very stouy sandy
loan, very
cobbly sandy
loa.n.

Very stony'loan
VerT stouy loant
very stouy sandy
loanr verT
cobbty sandy
loau.

clay loa.u.

Ioan-----

Sandy clay loant
sllty clay loant
clay loan.

LOan-----
Clay loanr loaul

sandly clay !oan.
Unreatbered
bedrock.

f,gan----*
Ioa.nr clay loan
Gravelly sllty
clay loan;
gravelly sl.lt
loan.

Unreatbered
bedroclc.

CIay loan-
Saudly clay loant
silty clay loaut
clay Ioa.n.

IoaE-----
Clay loanl loaut
sandl'cIaY loan.

llnreathered
bedrock.

Slll SH-SC

st{-sc,
Gil-GC

st{, slt-sc
sM-sc

Gil-GC

su, sM-sc
st{-sc,
BI-GC

TIBLE 11.*-ENGIilEERING IIDE( EROPERfIES-{ontlnued

A-{r A-2

A-4, l-2
30-ds

2(F40

85-100

60-85

75*95

s0-80

55-80

40-65

30-50

20-{5

20-25

25-30

20-25
25-30

20-25
25-30

25-30
30-40

20-30

30-40

20-35
25-35

25-30
25-35
30-35

30-35
30-40

20-35
25-35

20-30
20-30
30-40

Soil Survey

Plas-
tlclty
lude:r

l{P-10

5-10

[IP-10
s-10

0-3

3-60

lr3------
Strych

0-5
5-60

A-4r A-2
A-2' A-lt

30-45
20-t0

85-100
50-85

75-95
50-80

55-80
40-65

30-50
20-45

0-3
3-60

, L-2
A-41 A-l

30-45
20-d0

85-lo0
60-85

73-95
50-80

55-80
rl0-65

30-50
20-45

rIP-10
5-r0

5-10
10-20

ilP-10

1(F20

s-r0
5-15

5-10
5-15

10-15

1(F15
10-20

5-10
5-15

5-10
5-10

l1u

115------
Itag

116*:
Trag-----

BeJe---*

Rottulee-

Seuchert--

0-10!Stouy loan-----
I0-6O!Sandy clay loan1

! sllty clay loant

cL-ltL
cL, sc

30-40
0

0-10
0-10

95-100
r00

95-100

100

90-100
90-100

90-100
9s-100

?5-85
85-100

55-70
45-85

4H0
45-85

55-75
so-80

55-?0
60-75
55-55

65-80
45-8s

55-?5
50-80

60-?5
60-75
u3:30

0-5

5-60

0-6
6-14

14

o-2
2-15

15-34

3d

0-5
5-60

l{Lr CT,-ltLt
sM, sl.l-sc

cL, sc

et+il*-i: *

ct-t|t
cT,, CL-HL
CE

A-4

A-6

A-4
r-l[, A-5

A-l
-4r l-6

0-5

o

90-100 ! 75-90

0
0
0

e5-100! e0-95
95-1001 90-9s
70-80 !65-75

95-100

85-100
85-100

8s-100

75-95
?0-95

75-85
75-90
60-70

80-90
85-100

ct
cL, sc

A-6
A-6

0-5
0

95-100
100

90-100
90-100

100
100

95-100

90-100
95-100

0-6
6-14

14

0-4
4-16

t6-35
35

cr-ut
cI,-uI,, cL

A-{
A-4r A-6

t-{
A-4
A-4r A-6

0-10
0-10

0
0

3:lo

85-1001 75-9s
8s-100 ! 70-e5

i6an____-_-__--._ I Ci,_tIL
Ioan------------- ! CIrHt
CIay loanr loa"u lt{,
Unneathered
bedroclr.

See footnote at end of tabl.e.



Carbon Area, Utah

So11 uare and
nap sydol

118*:
Trag-----

CroYilon--

119-------
favessllla

120*:.IravessLlla-----

hclr ortcmlr,

121*:
Travesslll

122*:
favesslll

Travessllla
fanl.lY---

Roclc antcrop.

123i------
TraYessllla

Stony loan-------
Santly clay loan,
sttty elay loau,
clay loan.

IoaE----
Clay loal-
lleathered bedroclr

SandlY foan-------
Ipa[, very flne
sandy loan.

tlnweatbered
bedroclc.

Flue sandy loan
Flne sandy loan,
sane$ loan,
1oail.

Ihrweathered
bedrock.

E<tremly
boulderT loar.

Ipar, very fLne
sancly loa[.

Unreatbered
bedrock.

Very cbannery
loan.

Cbannery loant
ehennerT elay
Ioanp channery
sllt loa^u.

lleatber.ed bedroclc

Flne sandy loan
Flne sandy loann
sandy loan,
loan.

llnceathered
bedroclc.

Channery sandy
loatr.

Sandy loan-------
Unceathered
bedroclg.

Ct-l,lt
cL, sc

CL

st{-sc, su
ct-ut

Sl,I
sl{-sc, sl,l,
cL-uL, uL

TABLE 11.--EI.IGINEEfiD{G II{DEI PROPERfIE-{outlnued

0-10
to-60

0-23
?3-48
48

0-3
3-17

L7

0-2
2-10

10

0

_9_

0-10
o-5

A-6
A-6

A-2, A-4
.[,-4

A-2, l-{
A-2r l-t[

30-rlo
0

o-5
0-10

e5-100
100

85-100rll*
90-100
90-100

90-100
85-100

90-100
95-100

80-100
80-100

85-100
85-100

90-100
80-100

35-4s

85-100

o-2

2-L2

t2

e{-Gc

cL*t!L

o,l, G!l-Gc,
SM-SCI Sl{

Gt, GC, Slt
sc

s,t
sl,l-sc, sl{,
c[-t.IL, uL

SH

*-l!: *

55-65

0-5

40-50

90-100

0-5

5-19

19

0-2
2-10

lo

0-4

{-13
13

A-21 A-4

l-2p A-4t
A-6f l-7

A-2r A-4
A-2, l-4

r,-2, ^1,-4

l-2r A-d

0-25

0-10

0-5
(F10

5-15

0

60-e0

60-80

90-100
85-100

85-100

90-100

55-85

55-75

9F100
80-100

60-80

90-100

I

o-l lmannery sandy
! loan.

4-13 | Sanily loan-------
13 !Uuweathered

I bedmck.

st{

*-T: o
A-2, A-4

A-2, A-4

85-100

90-100

60-80

90-100

5-15

0

See footnote at eud of table.

75-85
85-100

55-100

'!:1*
55-80
75-95

60-80
60-90

55-?0
45-85

50-80
u13o

30-40
50-75

30-50
30-60

25-30
30-40

20-30

'9:10

20-25
20-30

15-2s
r5*30

20-30

20-30

25-35

30-45

15-25
15-30

15-25

'3:lo

269

Plas-
tlclty

5-Lo
10-20

10-ls

'9:l'
nP-I0
5-10

up-5
HFIO

5-lo

5-10

HP-10

5-20

xp-5
lrP-10

NP-s

tlo

30-40

75-95

25-30

50-75

40-55

40-70

60-80
60-90

45-60

45-70

30-50

30-50

30-50
30-60

25-40

25-40

45-60

oflo
?5-40

rrlo
15-25

'9:10

HP-5

Ylo



Soil nane and
uap synbol

Depth IISDA texture
qlqgslti

Uulfled

rcatlon

I AASITTO

lTag-
nents
>3

lrurhes

nerceuEage passrEg
sLeve rrrrber-- Llquld

llutt
Plas-
tlclty

4 IO {o 200

I2r[*:
ulnta-----

125*:
Ulnta----

125-------
Iflnettl Varlant

IN

0-3
.3-ll
t1-42

42

0-5
5-11

n

0-3
3-11

It-42
42

0-3

3-32

32-60

0-3

3-r8

18-53

53-60

cI.-[tL
srl
ct

$t-sc
cL-!tL' cL;
Gtf, GC

ct-ut
sDt

sH-sc,
CT,-lllLr SH

HL
cr

GI{-GC,
s{-sc

sil

StI

GP

5M, t{L

A-{
A-2, t-4

A-2, A-{
A-2, A-4,
t-5

A-4
A-2r A-,lt

A-4

A-5

A-2

A-2t

A-2

A-1

A-{

A-{

ITE

0-15
15-25tllu

5-20
0-10

0-15
15-25
r11u

0-5

0-20

5-15

20-25

0

20-30

0

100
85-90
r13u

60-80
60-95

100
85-90rllu

95-100

75-90

50-70

85-90

100

25-35

1m

95-100
75-85

'9:30

55-70
55-90

95*100
75-85

'3:10

90-I00

70-85

45-65

80-85

100

20-30

100

80-95
50-60
tI10

35-70
40-?5

80-95
50-60
r11o

65-85

65-85

30-60

55-75

50-85

l0-20

70-85

50-?5
25-{10
u!:!'

20-45
20-70

60-75
25-40
uSit

35-55

50-70

20-3s

30-50

15-30

0-5

{10-55

25-30
20-25

'3:1o

20-30
20-35

25-30
20-25

'3:1o

20-30

25-35

20-30

5-10
Np-5
t13u

5-10
NP-15

5-10
l{P-5
tl3u

HP-1O

10-15

5-10

lrP

lrP

ttP

HP

Stony sandllt loan
Stony clay loan
Unweatbered
bedrock.

Cobbly loau------
Gravelly sandy
loamr loant
gravelly loan.

Unreathered
bedrodr.

Loan-----
lStouy sandly loan
Stony clay loan
lUnreathered
I bedroclc.

lFtue sancllt loan

lCobbly slIt loan'
I gravelly sJ.It
I loanr loau.
lVery gravelly
I ftne sandy loan,
I gravelly verT
I flne sandty loam.

lComry flne sandly
| Ioa.n.
lstratlfled santl
I to ftne sancty
I loan.
ln<tremly
! gravelly sand.
lFtue sandy loam

274 Soil Survey

TABLE 11.--EI{GII{EERfNG IllDElt PROPERIIES-tontlnued

* See descrlptlon of the nap rmit for cn4losltlon and behavlor clharacterlstlcs of the nap rmlt.



272

So11 nane andl
nap synbol

l2*:
Cabba----

Badlaad.

Eock outcrop.

13*s
Cabba-----

Orben----

Rock outcrop.

14*, t5*:
Casuos----

Roclt outcrop.

16--------
Chlpeta

17*:
f,rrpeta---

Bacllantl.

1g*:
Chllnta---

Persayo--

t9--------
Chupadlera

20*r
Comodore--

Datlno Varlant-'

aLt 2Z----
Croydou

r.20-1.30
1.25-1.35

0-09-0.11
0.12-0.18

TABTE 12.--PlI'!fSICIl AltD CHIUIC'Af, PROPEHIES 0F IIIE SollS-{ontlnued

cm

(2
<2

o-?
2-8
I

28-33
18-35

0.6-2.0
o'3:3'o

7.4-7.8
t'1:3'n

tOH'-------
Ior-------

0.10
0.43

o-3
3-15
15

0-7
7-r5

t5-60

0-2
2-L7
L7

0-5
5-1?
L7

20-25trlt
15-20
t7-22
L7-25

18-2?

'1:1u

28-47

'l:1'

28-4?

'l:1'

28-47

'l:lu
18-27

'9:10

10-12
14-17

1,20-1.30
1.25-1.35

1.20-1.30
1,30-1..10
1.25-1.45

1.25-1.35
1.40-1.50

1.15-1.25
1.15-1.25

1. l5-1.?5
1.15-1.25

1.20-1.30
1.10-1.20

1.30-1.35
1.25-I.35

1.30-1.40
1.20-r.30

1.25-1.35
1.20-1.30
1.30-1.40

1.30-1.d0
1.40-1.50

0.6-2.O
o-13-o

0.6-6.0
0.5-2.0
0.6-5.0

0.6-2.O
o'!:1'o

0.06-0.2
O.06-0.2

0.12-0.13
0.12-0.18

0.04-0.06
0.o8-o.10
0.06-0.08

0. I1-0.13
0.14-0.18

0.11-0.16
o.11-0.16

0.11-0.16
0. l1-0.16

0. l1-O.16
0.11-0.15

0,15-0.17
0.16-O.18

0.11-0.13
0.15-0.18

0.08-0.09
o.09-o.10

0.05-0.09
0.09-0.11
0.06-0.10

0.13-O.18
0.16-0.18

7.4-7.8
t'1:l'n

7. i[-8 - {
7.4-9.4
7.9-9.0

7.9-9.O
t'l:3'o

7.4-8,4
r-13-o

7.{-8.{
t'1:1'o

7.4-8.4
t'1:3'o

8.5-9.0t'='o

7.9-8.4
t'3:1'o

7.4-7.8t't:l't
7.4-7.8
7.4-8.4
7.4-8.4

5.6-6.5
u'1:9't

Ior-------
tol.l-------

Iow-------
Ioc-------
Ior-------

r.or-------
Ior-------

Hoderate
l{odlerate

lloderate
llodhrate

lloilerate
ltoderate

l{oderate
lloderate

Ioc-------
Iov-------

Ior-------
Ios-------

Ior-------
Ipv-{-----
Ior-------
l{oderate
lloilerate

<2

_11

<2
<2
<2

0.17

9:11

0-2
2-6
6

2-4
2-4

0.10
0.15
0. l0

o.20
o.32

0.113
0.43

0.43
0.43

0.3?

9:13

0.10

!:19

I'11

0.2{
0.32

8-16

3_1'

8-r6

3:1'

<2

-:?

0.{3

3:11

1.15-1.25 I 0.06-0.2
1.15-1.25 ! 0.06-0.2

o-t
5-17
L7

0-3
3-12
L2

0-6
6-28
?8

0-6
6-14
14

0-9
9-16

16-60

0-23
23-48

d8

0.06-0.2
o'T:3't

0.6-2.0
o'3:9't

2.0-6.0
t'!:1'o

2.0-6.0
o'!:3'o

0.6-2-0
0.5-2.0
2.0-6.O

0.5-2.0
0.2-0.6

8-16

3_1'

(8

_i:

(2

_:3

<z

-::
<2
<2
<2

0.37

3:11

10-15

'3:ln
12-18
18-26
16-2s

l8-27
2?45

See footlote at end of table.

Soil Survey

Organle
natter

<2

.5-l

1-3

3-5

3-5

5-10

4L

4t



Carbon Area, Utah

Soll nane and
nap syubol

23*:
crrrecantl-------

Pathead--

Pathead--

24-------
Datlno Varlant

25*------
Doney

26*--------------
DoueY

27*z
Doney---

Podo-----

28*l
Doney---

Toze----

29*.
Drups

30*l
Faleou--

nock outcroP.

31------
Ferron

32*:
Frandsen

Gulllecl land.

33*, 34*:
Gerst----

1,25-1.30
1.25-1.30

1.20-1.35
1.35-1.115

1.2O-1.35
1.35-1.45

1.25-1.35
1.2O-1.30
1.30-1.45

1. r0-1,20
1.20-1.30

1.20-1.30
1.20-1.30

o-3
3-26

26

0-{
4-22

22-60

0-4
{-36
35

0-?
7-60

0-4
{-38
38

I5-18
t8-27

13-21

'9:3'
13-21
,!-_?,

r5-20
18-26
16-25

L8-22
t3_10

15-17
22-24

0.6-2.0
0.5-2-O

0.6-6.0
o'1:3'o

0.6-6.O
o'1:1'o

0.6-5.0
0.6-2.0
0.6-6.0

0.2-0.6
o'1:1'o

0.6-2.0
o'1:1'o

0.6-2.0
o'1:t-'o

2.0-6.0
t'9:9'o

0.5-2.0
o'1:1'o

0.5-2.0
0.6-2.0
2.0-6.0

6.6-7.3
6.1-7.3

7.9-8.{
t'1:1'o

7.9-8.4
t'3:1'o

7.4-7.8
7.4-8.4
7.4-8.4

7.9-8.11
t'l:1'o

7.9-8.{
t'l:3'o

<2
<2

<2

-:?

<2

:!_

<2
<2
<2

<2

_:3

<2

_:1

<2

_3_

<2
<2

<2

_:'_

<2
<2
<2

0-4
4-35
3s

0.14-0.15
0.08-0.r0

0.04-0.06
0.05-0,08

o.04-0.06
o'!l;o'oB

0.06-0.09
0.09-0. 11
0.06-0.10

0.17-0.19
0. 16-0.18

0.12-0.111
0.14-0.16

0-4
r!-35
35

0-5
5-16
16

r5-17
,?:?-o

L2-22
tlSt

15-r7
2:'-2_4

18-25
t8-27
15-?0

1.20-1.30
1.20-1.30

1.15-1.25
1.35-1.115

1.20-L.30
1.20-1.30

r.20-1.30
L.25-1.35
1.40-1.50

1.30-r.35
1.30-1.35

1.20-1.25
1.30-L.35

0.12-0.1{
0.14-0.16

0.06-0.10
0.11-0.I4

0.12-0.14
0.14-0.16

0.14-0.20
0.12-0.20
0.08-0.10

0.08-0.10
0.10-0.12

0,r3-0.16
0. L3-0.16

0.15-0.17
0.15-0.18
0.11-0.13

0.08-0.r0
0.13-0.15

7.9-8.4
t'l:1'o

?.9-8.4
7.9-8.tl

7.9-8.d
t'l:1'o

7.9-8.4
7.{-8.d
7.9-8.{

6.6-7.3
6.5-7.3

7.4-8,4
7.4-8.11

7.9-9.0
7.9-9.0
7,9-9'0

7.9-8.4
8.5-9.0

0-{
{-35
35

0-9
9-44

rt4-60

0-5
5-12
12

0-3
3-60

0-{
4-40

{0-50

o-7
7-L9
19

8-15

'9:1'

20-25
r2-18

20-27
20-35
10-18

18-24
18*27

1.
1.
I.

I.
1.

30-
30-
40-

20-
20-

40
40
50

30
30

20-1
20-1

1.
1.
1.

.1.
,1.

5.0-20
t'3:30

0.6-2.0
0.6-2.0

0.5-2.0
0.6-2.0
2.0-5.0

0.6-2.0
0.2-0.6

<2
<2

2-8
2-8

<4
(4
<2

<2
<2

TABI,E 12.--PTI]rSICIL il'ID CHIT{ICTL EROPSRSIHI OF TIIE SOIH--CONIINUEd

See f,ootnote at end of table.

LOW------- 0.211

Ior-------
lov-------

Ipr-------
Ios-------

I€r-------
IoY-------

Icr-------
lpv-------
I.os-------

Ipr-------
Hoderate

Iov-------
Lou-------

Iow-------
Iow-------

Iov-------
Lor-------

Lor-------
Ios-------

Hoderate
lloderate
Iplf----,--

Ios-------
Iow-------

0.28
0.10

0.05

9:11

0.05

111

o.o2
0.05
0.05

0.37

9:11

0.20

9:11

0.20
0.37

0.20
0.37

0.10

!:11

o.2d
o.2rl
0.10

o. lo
9:19

lorl-------
Ior-------

Lor-------
llloderate
tor-------

0.1[9
0.49

0.32
0.32
0.37

0.05

273

Organle
natter

3-5

1-3



Carbon Area, Utah

Soll nane and
uap syubol

g3*:
RavoIa---

Sllckspots.

gd*.
Rlverlash

95*.
Boc|s outcrop

96*r
Boclr outcrop.

ftrbbleland.

ltavessllla-----

97*t
Rottulee-

Eag-----

98--------
Sagers

99-------
Saltalr

100, 101--
Seucfiert

102*:
Sencbert-

Senclhert fanlly-

103*r
Senchert--

Toze-----

1B[*------
Senchert

1.30-1.40
1.30-1.40

1.20-1.30
1.20-1.30
1.10-1.20

1.20-1.30
1.30-1,45

1.15-1.25
1.15-1.25

1.20-1,25
1.20-1.25

1.25-1.35
1.25-1.35
1.30-1.50

1.25-1.110
1.25-1.35

1.e5-1.35
1.25-1.35
1.25-1.35

1.25-1.35
1.25-1.35
1.2O-1.25

1.20-1.30
1.25-1.35
1.{0-1.50

1.25-1.35
1.25-1.35
1.25-1.35

0.06-O.08
0.13-O.16

0. l5-0.17
0.16-0.18
0.1{-0. 16

0.12-0.13
0.16-0.18

0.16-0.18
0.15-0,18

0.01-0.08
0.01-0.08

0.15-0.19
0.14-0.16
0.15-0.18

o.10-0.13
0.14-0.16

0.15-0.19
0,15-0.r8
0.15-0.20

0.16-0,19
0.15-0.20
0.16-0.20

0.14-0.20
0,12-0.20
0.08-0.10

o. t5-0.18
0.15-0.18
0,15-0.?O

Lor-------
[ov*------

TABLE 12.--PHYSIC'AI.I IllD CHEUIC,II PROPERIIES OF ITIE S0llS-{ontlnued

0.49
0.49

279

Organlc
natter

3-5

3-5

1-3

5-10

5-10

5-10

5-10

3-5

5-10

2-8
2-8

0-8
8-60

15-25
18-25

1,30-1.35
1.25-1.30

0.6-2.0
0.6-2.0

0.13-0.17
0.13-0. l7

7.4-8.4
7.4-9.0

IoY-------
Iov-------

0-3
3-17
L7

0-2
2-15

15-34
34

0-10
10-60

o-7
7-60

0-7
7-60

0-d
4-15

15-35
35

0-3
3-21
21

0-4
4-18

18-25
?5

0-3
3-33

33-60

0-11
1l-23
23-35
35

12-18tllt

L7-23
24-30
,r-=r_,

20-25
24-3s

27-30
27-35

25-40
25-35

18-27
L8-27
r1_lu

10-20
L8-27

1{-20
28-35
o!:1u

18-25
L8-27
15-20

18-27
L8-27

'3:l'

2.0-6.0
o'1:1'o

0.6-2.0
0.6-2.0
o'13'o

0.6-2.0
0.6-2.0

0.2-0.6
0.2-0.6

0.2-0.6
0.06-0.2

0.6-2.0
0.6-2.0
o'1:3'o

0.6-2.0
o'l:3'o

0.6-?.o
0.6-2.0
o'3:9't

0.6-2.0
0.2-0.6
o'3:9't

0.6-2.0
0.6-2.0
2.0-6.0

0.6-2.0
0.6-2.0
0.2-0.6

7.4-7.8
t'1:l'o

7.9-8.{
7.9-8.4
t'l:3'o

7.4-7.8
7.{-8.4

7.4-9.0
7-9-9.O

7.9-9.0
7.9-9.0

6.6-7.3
6.6-7.8t'l:1't

6.6-7.3t'9:l't

6.6-7.3
6.6-7.8
t'3:1't

6.5-7.3
6.6-7.3
t'1:1't

7.9-8.4
7.4-8.{
7.9-8.4

5.6-7.3
6.6-7.8
6.6-7.8

0.20
0.24

131

0.17
o.43

o.{3
0,43

0.49
0.19

0.24
0.37

9:11

0.28

9:t-l

o,24
0.24
0.32

0.24
0.32

3:11

0.24
o.24
0.10

o.24
0.2{

!:13

0. l0
9:11

(2

_3_

<2
<z

_:1

<2
<2

Ior-------
l{oderate

Iov-------
Dlorlerate

ltoderate

Isr-------
te

Lor-------
Inw-------
lloderate

Ior------
Ior-------

Ior-------
Ioil-------
liloderate

I,ov-------
I{oderate
Htgh------

Modlerate
Hoderate
Ior-------
tor------
Isw-------
ltoderate

2-8
2-8

>15
>16

(1

4t

<2
<2

_:?-

0-11 ! 18-2?
11-23 lL8-27
23-35 28-35
35 ! ---

<2

_:?_

<2
<2

_13

<2
<2

_:1

<2
<2
<2

<2
<2

_:3

4L

Sallnlty! Shrlnfr-

See f,ootnote at end of tab1e.
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SoLl nane and
nap synbol

105*:
Seuchert fanlty-

Sencbert-

106*:
Sheepean-

Bodo-----

Roclc outcrop.

107*:
Shulnrl--

Htnettl--

108------
Stlas

109*l
Sllas----

Erycan---

110------
Stomltt

r11*:
Stotnttt-

lllnchey--

112------
Strycb

113------
Stryeb

llrt------
Strych

115------
ltag

0-1
l-8
I

0-8
8-27
27

0-{
4-16

16-35
35

0-9
9-28

28-60

0-3
3-60

0-6
5-11

11-34
34-60

o-28
28-60

0-28
28-60

0-12
L2-32
32-60

0-l
1-9
9-60

0-3
3-32

32-{8
48-60

0-3
3-60

0-5
5-{7

0-1
t-9
9-50

0-3
3-50

0-10
10-60

See footnote at end of table.

0.16-0. 18 I 7.4-8.4

TABLE 12.--PIilSICAT A}ID CHE-IICSI, PROPERSIES OF TIIE SOILS-{ONII.Nued

10-20

'3:1u

23-25
28-35
28-35

15-?4
t3-27

1.25-1.40
1.25-1.35

1.35-1.45
1.30-1.40
1.30-1.{O

1.15-1.25
1.35-1.45

0-5-2.0
o'l:1't

0.6-2.0
0.5-2.0
o'!:3'o

O.2-0.6
0.2-0.6
0.2-0.6

2.0-6.0
2.0-6.0

0.6-2.0
0.2-0.6

2.0-6.0
2.0-6.0
2.0-6.0
2.0-6.0

0.6-2.0
0.6-2.0

0.6-2.0
0.6-2.0

0.6-2.0
0.6-2.0
0.2-0.6

0.6-2.0
0,6-2.O
0.6-2.0

0.5-2.0
0.5-2.O
0.6-2.0

0.6-2.0
0.6-2.0
2.0-6.0
2.0-6.0

2.0-6.0
2.0-6.0

?.0-5.o
6.0-20

2.0-6.0
2.0-6.0

0.5-2.0
0.6-2.0

o. l4-0.16
0.15-0.20

o.15-O.18
0.14-0.16
0.15-0.18

6.6-7.3

''!:1''
6.6-?.3
6.5-7.8t'!:1't

IEU-------
Ipy-------
l{oderate

Ior-------
Hoderate
Ior-------
Ior-------
Idr-------

Ior-------
Moderate

Lor-------
Ior-------
Ior-------
Ipr-------
Ior-------
Ior-------

IfY-------
Iov-------

l{oderate
lloderate

Ipr-------
Itr-------
Ior-------

Itr-------
Ipr-------
I0r-------
Ior-------
lloderate
IoY-------
Ior-------
Lor-------
Ipr-------
Ipr-------
Ipr-------
Ior-------
Iror-------

IoY-------
lloderate

<2

_:i

<2
<2

-:?

Iou-------! 0.32
Hoderate !0.32

L8-27!1.25-1.35
18-27 ! 1.25-1.35
24-35 ! 1.30-1.50

0.11-0.13 I 7.9-8.{
o.12-0.u[ ! 8.5-9.O
o.0e-0.11 ! 7.9-9.0

(2
<2
<2

<2

_11

0.11-0.14
o. rl-0. I{

?.9-8.4
7.9-8.4

l5-20
20-30

8-13
10-17
10-17
10-16

20-25
18-25

?0-25
18-25

L8-27
r8-2?
18-2?

20-27
20-27
2Q-27

20-27
20-27
2A-27

20-35
30*3s
10-15
10-15

9-111
t4-18

9-14
14-18

9-14
14-18

20-25
24-35

1.20-1.30
1.20-1.30

1.30-1.40
1.20-1.30
1.20-1.30
1-30-1.40

1.20-1.25
1.20-r.25

1.20-1-25
1.2O-1.25

1.20-1.30
1.30-1.40
l.3O-1.40

1.30-1.40
1.30-1.40
1.30-r.40

1.30-1.40
1.30-1.40
1.30-1.40

1.30-1.35
1.30-1.35
1.110*1.45
1.40-1.45

1.35-1.45
1.45-1.60

1.35-1.{5
1.40*1.65

1.35-1.d5
1.45-1.60

I.20-1.30
r.30-1.45

o.11-0.13
0.17-0.19

0.06-0.08
0.15-0. l?
0.08-0.1o
0.05-0.0?

0.16-0.18
o.16-0.18

0.16-0.18
0.15-0.18

0.15-0.17
0.14-0.16
0.16-0.18

0.12-O.15
0.12-0.15
0.08-0.11

0.12-0.15
0.12-0.15
0.08-0.11

0.15-0.18
0.17-0.19
o.07-0.09
O.O6-0.08

0.08-0. r0
0.05-0.11

o.08-0.10
0.09-0.16

0.08-0,10
0.06-0.11

7.9-8.4
7.9-8.11

7.{-7.8
7.9-8.11
7.9-8.4
7.9-8.*

6.5-7.8
6-5-7.3

6.6-7.8
6.6-7-3

7.4-8.t[
7.1-9.4
7.4-8.4

7.4-7.8
?.4-8.4
7.9-9.0

?.1[-7.8
7.4-8.4
7.9-9.0

7.9-8.{
7.9-8.11
7.9-8.4
7.9-8.4

7.4-8.4
?.9-9.0

7.4-8.4
7.9-9.0

7. {-8.4
7.9-9.0

<2
<2

(2
<2
(2
<2

<2
<2

<2
<2

<2
<2
<2

<2
(2
<2

0.12-0.13 ! 7.4-7.8

<2
<2
<2

<4
<4
<ll
(4

<2
(2

<2
<2

<2
(2

<2
<2

0.15

9:11

0.2{
0.37

9:11

0.15
o.17
0.10

o.24
0.49

0. 15
0.3?
0.10
0.10

0.32

0.28
o.32
0.49

0.15
0.15
o.10

0.15
0.15
0.10

0.37
0.3?
0.15
0.10

0.20
0.20

0.20
0.17

0.20
0.20

0.1?
0.43

Soil Survey

Organlc
natter

5-10

2-4

.5-1

.5-3

.5-3

.5-3

3-5

r-2

1-3

4L



Carbon Area, Utah

Soll uaue and
nap syrbol

I16*r
Trag-----

Beje-----

Rottulee-

117*:
Trag-----

BeJe-----

Senchert-

118*:
Ilag-----

Croydon--

119------
Travessllla

120*:
I?avessllla-----

Rock outcrop.

121*:
ltavessllla-----

Roctr outcrop.

C'erSt----

L22*z
Itavessllla-----

favessllla
fanliY---

1.30-1.{5
1.30-1-45

1.20-1.30
r.30-1.40

0.12-0.17
0.16-0.18

0,15-0.17
0.16-0.19

0.15-0.17
0.16-0.18
0.14-0.15

o.18-O.20
0.16-0.18

0.15-O.18
0.14-0.16
0.15-0.18

0.12-O.13
0.16-0.18

o.13-0.18
0.16-0.18

0.11-0.15
0.13-0. 16

0.09-0.13
0.12-0.15

lloderate
l{odlerate

l,loderate
l.loderate

Ipr-------
lloderate
lloderate

llotlerate

Moclerate

Ior-------
IEY-------
l{oclerate

Lo1r-------
Uoderate

lloderate
l{oderate

TIBI.E I2...PHTSICAL N{D CHE{ICII' PROPERTIES OT $IE SOllS-{ontlnued

L1-24
24-35

x4-27
l8-35

O.6-6.0
0.6-2.0

0.6-2.0
o'13'o

0.6-2.0
0.6-2.0
o'9:1'o

0.6-2.0
0.6-2.0

0.6-2.0
o'1:1'o

o.6-2.0
0.6-2.0
o'13'o

0.6-2.0
0.6-2.0

0.6-2.O
o'3:!'t

2.0-6.0
o-:i-o

2.0-6.0
0.6-6.0

0.6-2.0
o'!:1'o

0.2-0.5
0.3:9't

2.O-5.O
o'19'o

2.0-6.0
2.0-6.0

0,2.1
0.{3

281

Organlc
uatter

3-5

3-5

3-5

3-5

5-10

3-5

5-10

1-2

.5-1

(1

.5-1

.5-1

0-5
5-60

0-6
6-14
I4

0-2
2-15

l5-3{
3il

0-5
5-60

0-10
10-60

0-?3
23-{8

d8

0-3
3-17
17

0-2
2-10
10

0-2
2-L2
12

0-5
5-19
I9

7.{-7-g
7.4-8.i1

5.6-8.4t'l:l'o

7.9-8.4
7.9-8.d
t'l:3'o

7.{-7.8
7.4-8.{

0.20
0.24

9:39

0.3?
0.43

0.28

9:11

0.2{
0.3?

3:11

<2
<2

<2

_:3

<2
<2

-::

0.28
0.37

17-23 ! 1.20-1.30
24-30! 1.20-1.30
2642 !1. r0-1.20

0-6
6-14
I4

28-35
2{-35

2l-27

'1:1u

0-4 118-27
4-16 ! L8-27

16-35 ! 24-35
3s I ---

1.25-1.35
1.3O-1.d5

l.2O-1.30
1.30-1.40

1.25-1.35
1.25-I.35
1.30-1.50

1.20-1.30
1.30-1.45

r.30-1.40
1.40-1.50

1.30-1.40
1.30-1.t[0

1.45-1.60
1.30-1,{5

0.15-0. l7 ! 6.5-8.4
o.l5-0.19 ! 7.4-8.d

5.6-7.3
6.6-7.8t'9:l't

7.4'7.8
7.4-8.4

5.6-6.5
6.1-6.5

7.4-7.8
t'!:3'n

7.4-8.4
?.4-9.O

0.06-0.08
0. I3-0.16

0.09-0.14
0.11-0.14

0.09-0.13
0.12-0.16

0.10-0.14
0.09-0. 12

I"or-------
Ifu-------

<2
<2

<2

_:1

<2
<2
<2

<2
<2

(2

_:?_

<2

_i3

20-25
2{-35

L8-27

'l:1'
l0-16
t=t

0.17
0.13

0.24
0.32

0.20

9:11

3-13
8-18

<2
(2

<2
<2

Iotr---*---
I.or-------

0.28
0.32

15-18tIlt

L5-27

'!:lu

3-13

11*

6-13
8-18

1.15-1.25
1.30-1.1[0

1.30-1.40
1.30-1.40

1.d5-1.60
1.30-1.45

1.45-1.60
1.35-I.rl5

7.9-8.4
t'1:1'o

7,9-9.0
t'3:3'o

7.4-8.4
t'1:1'o

7.i[-8.*
7.4-8.4

Ior-------

LoY-------
Lor-------

Lor-------
I,or-------

Ior----*--10.05
Ipr-------!0.37

0.28

!:13

0.15

3:11

<2

_:3

<2

_J3

<2
<2

0.24
o.24

0-2
2-10
10

0-4
4-13
13

See footnote at end of table.
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So11 nane and
nag syobol

L22*t
hclt outcrop.

123*------
Travessllla

L24*z
Ulnta----

Fodo-----

125*:
Ulnta----

Toze-----

126-------
t[tnettl Varlant

TABTE 12.--PHISICSL AllD CIIII{IC'AL PROPERIIE| OF TIIE SollS--Contlnuedl

Soil Suruey

Organlc
natter

.5-l

* See dtescrlptlon of the nap unLt for co'npositlon and behavtor charaeterlstlcs of the naB unlt.

0-{
4-13
13

0-3
3-11

1t-42
42

0-3
3-11

11-d2
42

0-3
3-3?

32-60

0-3
3-18

18-53
53-60

0-5
5-11
1l

6-13

11'

18-22
?-15

'9:1u

l5-211tl3t

18-22
7-15

'!:1'
12-18
18-27
15-20

7-1I
1-5
2-6
3-7

1.{5-1.601 2.0-5.0
1.35-1.45! 2,0-6.0

1.15-1.25! 0,6-2.0
1.30-1.{0! 2.0-6.0
1.40-1.501 0.2-O.5

1.15-1,25! 2.0-6.0
1.35-1.451 2.0-6.0

1.15-1.251 O.6-2.0
1.30-1.40! 2.0-6.0
l.{o-1.50! 0.2-0.6

1.25-I.35! 2.0-6-0
1.25-1.35! 0.6-2.0
1.40-1.50! 2.0-6.0

1.30-1.40! 2.0-6.0
1.45-1,551 2.0-6.0
r.50-1.501 >20
1.40-1.50! 2.0-6.0

0.10-0.14
o.og-0.1?

0.15-0.17
0.08-0.09
0.12-0.15

0.11-0.14
0. l1-0.14

0.15-0.17
0.08-0.09
0.12-0.15

0.10-0.14
0.12-0.20
0.08-0.10

0.09-0.10
0.06-0.10
0.02-0.03
0.10-0.13

7.4-8.{
t'l:1'o

6.5-7.3
6.6-7.3t'!:1't

7,9-8.4t'l:l'n

6.6-7.3
6.6-7.3
t'3:1't

7.4-7.8
?.4-8.{
?.9-8.4

>9.0
>9.0

7.9-8.4
7.9-8.4

<2
<2

-::
<2
<2

(2
<2

-::
<2
(2
<2

<4
<,1
<4
<4

IoY-------
LoY-------

Iov-------
I"or-------
Lor-------

Iogr-------
Ior-------

Ior-------
Ior-------
Ior-------

Ioy-------
ll'oderate
I,ow-------

Ior-------
Ior-------
Ior-------
IEY-------

0.15

9:31

0.24
0.15
0. l0

0.15
0. 17

0.2d
0. 15

3:19

0.15
0.24
0.10

0.20
0.28
0.05
0.28
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Soll nare

Atrac----
BeJe-----
Bllllags-
BrYcaa---
Cabba fanlly-------------+
Casuos---
Cblpeta--
Chupadera-
Conodore-
Croytlon--
Curecantl fantlY----
Datlno---
Dattno Varlant--
Doney fantly
FalcoD----
Ferrou----
l?anclseu-
Gerst----
Glenberg fantlY----
Greeu Rlver----
Greybull
Grobutte fryolly-*-
Guben
Haverdad-
Ilernandez fantly---
Ituntlng--
iluva Varlant -----
Kllllnck-
Ltbblngs-
llttlfork fantlY----
HincheY--
lllvlcla---
,lfoffat---
Nelnan
htbeadl--
Fenoyer Varlant--
Ferna frntlY---
Fersayo---
Podo-----
Rabbttex-
Eabbttex faully---
Rafael---
Ravola---
Rottulee fanlIy---
Sagers---
Saltalr---
Senclhert--
Senehert fanllY---
Sbeepcan--
ShuPerl--
Sllas-----
$tornttt-
Stryd---
Toze fanllY--------
ltag-----
ltavess111
ltavessllla fanllY-
Ulata famllY----
l{tuettl--
Iiltnettl Varlant--

Flne-loarny, nlxed, nesl.c Ustolllc Calborthlcls
Ioar1" nixed tlthlc lrgiborolls
Flnelstlty, nlxed (calcareous), uesLc Ilptc Torrlfluveuts
Flne-loanyr uixed C\uullc llaplo'borolls
Iouny, ntied (calcareorrs) r frlgld, shal}or TyBlc Ustorthents
Ioany, nlxed (calcareous), neslc Llthlc Torrl'ortbents
Claylyl nlxed (calcareousl, neslc, shallor Typtc Torrlortbents
Coarse-Ioam1', nlxed, ueslc Ustolllc Calctorthld.s
Ioany-skeletalr nlxecl Ltthlc HaBloborolls
Flne-loany, nlxed Argtc Cryoborolls
Ioany-skeletalr Dtxed DpIc Arglborolls
Ioauy-slreletal, nlxed Tyfrlc Haploborolls
Ina.ny*slteletal, nixed lYptc llaploborolls
Ftue-Ioa$r, utxedl frlgld lYptc Ustochrepts
Ioamf, nlxed Lttblc llaPloborolls
Coarie-slltyr nixed (elcareotrs) r neslc $pic Fluvaguents
Flne-loarry, nl.xed {calcareous), frlgld Tyfltc Ustortheuts
Ioary', nfxeA (ealcareous) I ueslc, shallor Ustlc Torlorthents
Coarse-loany, nlxed (calcareous) r neslc UStIC fotrlf,luvents
Coarse-loanyl nlxed (calcareous) r nesLc lErte llstlfluvents
FJ.ne-loauy, nl:red (calcareousl r neslc Typlc Totrlortbeuts
Ioany-slteletals nLxed (caleareousl r frtgtdl Ustlc Tonlortbents
Ioany-skeletalr nlxed $fptc Calclborolls
Ftnelloany, illxed (calcareous) r nesLc llstlc Torrlfluvents
Flue-loaray, nlxed, nesic Ustolltc Calclortjlds
Flae-stltyr nlxed tcalcareous) I ueslc lqutc Usttfluvents
Coarse-loanyr ulxed (calcareousl r nesle Typle Torrlfluveats
flne-slltyr-nlxea (calcareousl r neslc Typtc TorrLortbents
Fl.ne, nl.xedr neslc Typtc Salortltds
Ioauy-skeletalr nlxed fyptc Cryoborolls
Flue-loaryr, ulxed, mesl.c $fptc Calctortbtcls
Coarse-loary' r nfxeA, neslc Ustolllc Calclortblds
Coarse-loamy, nlxedl aeslc llptc Calclorthlds
coarse-loanir nlxed (calcareousl, neslc ustlc lorrlortheuts
Ioaray-skelelal, ulxed (calcareous), frlgld $p!e llstortbents
Coarle-slltyr rirlxed (calcareous) r nesl.c lTpte Totrlorthents
Ioarny-skeletal, rdxed lYplc Haploborolls
Ioany, ulxed (inlcareous) r neslcr shallor_ rypfg_ Torrlorthents
Ioanyr nlxed (caLcareous) r frlgld Llthlc Ustorthents
Flne-loarory r nlxed Typtc Calclborolls
Flue-loauryr nlrred $plc Calclborolls
Flne-sllti, rlxed (catcareous), nesic Typtc Haplaquepts
Flne-stlti, nlxed (calcareous) r neslc Typlc TorrLfluveuts
Flne-loanyr nlxed Tlrplc ltraploborolls
Ftne-sllty, nlxed (calcareorrsl, ueslc Typtc Torrlqrthents
Flne-sllty, nlned,, neslc $ptc Salortblds
Flne-loanry, nixed Argtc Paclhlc Cryoborolls
Flne-Ioary, nlxed Arglc Pachlc Cryoborolls
fhe-loauyr ntxed (ealcareous) r frlgtd Tfrplc llstorthents
Flne-loany, nlxed (calcareous) r frlgld Typtc llstlfluvents
Flne-loany' Efu(ed C\ruullc CrToborolls
Loau:r-sheletal, carbonatlc, ueslc Ustolllc Calclorthlds
Ioary-skeletall nlxed, neslc Ustolllc Calclortbidls
Flne-Ioany, nLxed Calclc Pachic Cryoborolls
Flne-loanyr dxed lYplc ArElborolls
Ioarqr, nlierl (calcareous), neslc Lltblc Ustlc Totrlortheuts
Ioany; nlxed (calcareous), nesLe LXthlc Ustic Torrlorthents
Flue-Ioany, nl.xed Typlc Cryoboralfs
Ioanf-skeletall nlxetl (calcareogs) r frlgldt $mtc llstLfluvents
sanclr'-skeletal, nlxed (calcareous), nesic ustlc Tolrlortients

TABTE 14.-{I,ASSITICTTIO}T OF UTE SOILS

Fanlly or hlgher taxonoule class

* U.S. C'OVERNMENT PRINTING OFFICE : 1988 O - 183-510 : 0. 3
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2. 11 SOITS

At each vegetation reference site a soil pit was excavated to the
parent materiatr layer. The exposed soi 1 profi Ie allowed for
determination of information for classification of the soils into
taxonomic units. The portal-yard and bypass access road areas
were also sampled. Soils collected at the portal-yard sites were

taken as a composite of the top six inches of the profile,

In addition to depth information obtained from the soi I pit
descriptions, there were I00 depth measurements along the
transect areas and in the validation sites. Those readings were

obtained by observing the depth of penetration of a sharpened
steel rod.

Soils were classified to family unit according to the system

utilized for classification of soils by the Soil Conservation
Service (Johnson, 1975). Use of this meLhod will allow
correlation of permit area soils at the series level when the
Soil Conservation Service completes the mappi+g effort of
adj acent areas,

The data compiled on soils suggest
regime is a proper designation for this
conifer-aspen related, with some high

that a cryic temperature

areas are too cold for cultivation of
means. Frigid designation is given to soils typical of
aspen-sagebrush types, and some crops can be grown. Most of the
soils are in the udic (moisture arriving in summer) regime.

Maps of soi Llplant associations including cadastral locations are
presented in the Vegetation and Soi Is Report submitted in the
original application and are in Volume A-2. All soils have

textures ranging from sandy loams to clay loams, and are
considered neither unusual for the area in general nor for the
vegetation types those soi ls support . The soi Is are not of a

problem either in

a rea . Cryic i s typica 1ly
meadows included. These
crop plants by ordinary

textural class that would be considered

2-LLa



disturbance or in reclarnation activities. A comparison of
spruce-fir and aspen soi ls, which as broad categories make up

more than 80 percent of the permit area soils, shows that the pH

and salinity measurements are probably normal for this climatic
regime with the pH range from somewhat acidic to neutral for
spruce-fir and aspen soils. There is a slight difference in soil
reaction between spruce-fir (pH 5.0) and aspen (pH 6.0) soiIs,
but this is also considered to be characteristic ( i. e. , evergreen
conifer types more acidic than the deciduous forest of aspen.)

Saline soil measured in the permit area, at reference site 2

(P1ate 2.7.I-1), aspen r+ith an EC :r 103 value of 1.88, is
considerecl extremely low when compared to agricultural soiIs. A

sligtrt difference between soils is noted when depths are
compared. The solum of aspen extends to an average depth of 20

inches from nine locations and to I8 inches at seven locations of
the spruce-fir. This corresponds to the average depths of
penetrometer readings in aspen of 19.9 inches and of I8. I inches
in spruce-fir soils.

It is also apparent that soils in aspen communities are more

fert i Ie in the commonly appl ied fert i t izer s , N, P, and K, and

also in most micro-nutrients . The levels of F€, tr[g, and ltln are

considered to be adequate for growth of native vegetation, even

though somewhat below amounts reported for average soils in the
western United States (Shacklette, €t, aI. , 1971) . Ivloderate

amount of Zn, Ca, and K indicate that adequate quantities of
these minerals are present, except in sagebrush soiIs,

High amounts of CE, especially in the B-horizon of spruce-fir
soils, are not considered a problem in immobilization of P due to
the acid pH for these soils. Concentrations of Ca in sagebrush

and aspen soils could become a problem in P relations if soils
are altered to become more basic. Nog-nitrogen is low in
quantity, f,s was expected for these soil types. Average amounts

of N0g-nitrogen are inadequate in all soils of the region and all
horizons. All areas would respond to addition of nitrogen, as

2-1 13



indicated by the low total nitrogen content from aIl vegetation
types .

In summary, the rnost important fertitizer to be applied in
rec lamation attempts i s nit rogen. The addition of nitrogen
should be timed with suitable moisture content in the soils (falt
and spring ) . A soils map of the portal-yard area has been

prepared and is available at the Skyline Fline office. The soils
are c 1 ass i f ied by the vegetat ion type wi th which they a re

correlated, ds recoilrmended by the Soil Conservation Service'
Information from other areas to be disturbed can be extraPolated
from the vegetative map and from the soil nomenclature assigned

on the portal-yard area map.

AvaiIable topsoil for revegetation
2 .!L-2 . Topsoi I wi I I be redistributed
12'of topsoil on the waste rock s ite .

is identified on Table
( See Table 2 . Ll-I ) wi th
North slopes, and south
on areas where tree and

will be concentrated
slopes with uP to 30", will be topsoiled
shrub transplants (see Table 4.7-4)
(clumped) to benefit wildlife on the south s lopes .

OnIy soil from the'A and B" horizons were collected
the topsoil stockpile and considered as "useable' for

and put into
reclamation

purposes. The soi1 from the "C" horizon was considered unsuitable
and therefore not removed and not Put into the topsoil stockpile.

2-l-L4



Seede.d VegptjeLieJr

South Slope
Seed I'Iixture

North Slope
Seed t*Iixture

South Slope
Transplant Area

Waste Rock
Seed Area

TOTAL

TABTE 2.LI-I

Ac res

20,70

19.92

17.00

1.67

P I anned
nepth/in.

L2

t2

t2

30

59 .29 *

* rncludes all disturbed areas for entire permit area.

Ya rds 3

28,556

24 ,693

60,500

2 ,09'I

115,936

I
[::'*

t
2-1Is
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o Additional Study

In coordinat ion with Soi I
the Permittee designed
reconnaissance level for
detai led soi I survey
Nondisturbed areas were

results are located in

The soils and other strata of
mapped, and studied in detail.

Conservation Service ( SCS) personnel,
and performed a soi I survey at the
the permit area and a hieh-intensity

for the surface disturbance areas.
surveyed at an Order 3 leve1, Survey
Appendix Volume P'-Z and in Volume 5,

the portal area were sampled,

Section 19 for the South Fork breakout area.

Survey standards were based on those described in the National
Soil Survey Handbook and the Revised Soil Survey I'lanual which are
standards for the National Cooperative Soil Survey Standards.

Survey maps are of a scale greater than 1:12,000 for all. areas.
As the survey progressed mapping unit descriptions including
potenti a I productivity of eri sting soi Is wer.e developed in
compliance with the above standards and submitted with all survey
results,

Endangered Plant Studies, Inc. (EPS) and Dames & Moore (D&I'I) have

reported results of studies performed in the Skyline permit area,
including detai led study of the portal area . EPS excavated soi I
pits in the portal area and other parts of the permit area.
Soils were described t classified, sampled and analyzed as

outlined in the Vegetation and Soils Report, fn addition, D&II

sampled soils at frequent intervals and obtained continuous cores
of bedrock at 26 locations in Ecc1es Canyon, including the portal
area, These borehole descriptions are presented in Section 2.2,
Geology and Geotechnical, of this plan. The EPS and D&M reports
are in Appendir Volumes A-2 and A-3.

In order
neces s a ry

to
to

characterize overburden in the portal area, it is
relate the D&t!I study to the geologic characteristics
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o present in the Skyline permit area (Described in Section 2.2,
Geology Report). SoiI types and distributions were mapped by EPS

(t[ap 2 , 11-1 ) and the numerous soi l descr iptions and analyses can

be readily extrapolated using the EPS report. Consolidated rock

strata of the Blackhawk Formation are more difficult to ffiBp,

however, and make the extrapolation of core data more difficult.

In this Application, the Aberdeen Sandstone and the overlying
upper coa I-bear ing unit of the Blackhawk Format ion a re

described. In the portal area, the Aberdeen Sandstone lies from

0 to 4 feet below the lowest coal seam to be mined and is
continuous and of uniform lithology. Therefore, the Aberdeen

description as presented suffices to characterize the lowest unit
of interest throughout the porta I area, even though it is Poor Iy
exposed. In contrast to the Aberdeen, the overlying sedimentary

rocks are variable in extent and lithology. Because of the

highly variable nature of . these poorly exposed rocks, detailed
mapping of individual lithologic units in the subsurface is not

feasible. However, certain generatizaEions can be made regarding
the relative percentages of th_e - rock . types . pqesent. Recent

interpretative geotogic work has focuCed on modelling ancient
depositiona t environments for the sedimentary rocks in the

coa l-bearing sequence immediately over lying the Aberdeen

Sandstone. Based on concepts developed it is possible to make

general statements about the frequency of occurrence of various
rock types in any area of the property. These predictions based

on depositional models are believed to be more reliable than

simple extraPolation between boreholes'

Stratigraphic studies in the permit area are based primari ly on

subsurface geophysical logs. These logs are available at the
Skyline l4ine of f ice. The sources used to interpret l ithology
include the natural ganma, the gamma-gamrna (density), the
single-point resistivity, and sometimes the spontaneous potential
and caliper logs. Studies of the relative Percentages of
sandstone, si ltstone t claystone, and coal in each borehole

suggest that ancient stream channels present in a specified
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stratigraphic interval had preferred orientations, and tend to be

stacked in echelon or otherwise concentrated along trends of high
sandstone percentage,

Using these results, r€Iative proportions of the several
lithologies can be ertrapolated to the portal area, even through
individual channels may not be correlated between boreholes In
the 2 00 feet of st rat a immedi ate ly overlying the Aberdeen
Sandstone , paleochannels have a preferred east-west orientation
in the portal area. Based on extrapolation along this trend,
percentages of lithotypes have been estimated for the portal
area, For the described 200-foot stratigraphic interval, and

excluding coal seams, the ma jor lithologies are: sandstone 4Oeo,

siltstone 30?, and claystone 30%.

These lithologies have been described in detail in Section 2.2
(Geology) and in Volume A-3. The percentages may vary
considerably from percentages in many boreholes drilled by D&I{ in
the portal area. However, on the average these percentages are
more represenlative of . _!_he. 

chglacJer of the non-coal strata than
estimated for individual boreholes.
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2 , L4 PRII4E FARIITLAND INVESTIGATION

A pre-application investigation was conalucted by the Permittee to
determine if any prime farmland nould be impacted within the area
of the proposetl surface facilities. Based on the criteria in 30

...-...,-...*--,.cFR,.78.E..27..paragraph-.(b),..1t-e.mg.. l-.aqtl-._5,,the,F.g-clps..p.i.nygn.area.
cannot be classifietl as prime farmland. This opinion is
substantiated by Dr. Therom B. Hutchings, State Soil Scientist
for the Soil Conservation Service (See E:hibit A). Therefore, a

negative deternination for prime farmland classification of the
Skyline project area is requestetl.
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Unitrd Strtg
Deperlmcnt of
Agriculturc

Soil
Conrervation
Service

Energy Cornpany
South, Suite 303
uT 841 05

EXHIBIT A

401 e Federal Buit di ng
125 South State Street
Salt Lake Citv, UT g4l3g

Crfteria for deterrnination of prime
and agreed upon between agencies.
range'land.

I am returni ng your map.

S i nce rely,

_ -rangel a nd have not been devel oped
l{e can not, therefore, evaluate prinn

...

Keith lf. l{elch
Envi ronment al
Coastal States
1354 East 3300

Coordi nator

Sa'lt Lake City,

Dear l.lr. l.leJch:

Fie'ld evaluation of the area outlfned
no prinre fa rm'l a nd i n that a rea.

August.'29, I gTg

on your map in Eccles Canyon shors

T. B.
State

Enc'losure

Ed Burton, AC, Orem
Gary t,loreau, DC, Price

o
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Soils

The sensitivity of the soils to erosion by water was assessed. Generally, soil erosionhazard was determined by slop.e ti--ptr;ss, soil typ*r, .over, precipitation, and snow-meltpatterns' Froposed construciion methodi were'ioniio"red in tlr*'assessment of impactsto soils.

considering the mitigation measures that would be used to control erosion and the abilityof the soils to revegetate the surfii*r-irr* rong--ter*-'i*p"cts to the soils are consideredto be low, excePt in areas of unstabl"'rLp*, oi.seeps. There *outJ be a greater potentialfor long-term soil erosion on unstable slopes and seep areas.

The majority of impacts result{ng from construction activities would be short term andlow' caution during constructioi and effective i*it"*"tion tuinniques would diminishthe impacts' Generilly, very little inirease in soil erosion *oura lL anticipated to occuras a result of pipeline constiuction. Much of the existinf dJ-p;;;osed routes would be
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located along relatively flat valley bottoms and ridgetops. However, some specific areas
along the proposed routes are sensitive to erosion and aie discussed below. '.

Short-term modgll]e impacts could occur along the slopes adjacent to Gooseberry Creek
along Segment l2*, on the vgl]Iy bottoms of- Upper Huntington and Burnout Canyoni
along Segments I F' 2, 3a, a1d 3b, on the ridge eait_ of Uppei Huntington Canyon aiong
lFg*ent l8*' and on the ridge east of Buinout Canyoh' along Seglments g and l0*:
Moderate, short-term -impacttalso could occur on t_he ridge eist oF t"tuU Creek along
Segments 

.20_ and.22, aJong the ridge north of Broads Canyon-and along the valley bottoril
along Mud- Creek. gl_Segment Zlr-and on the slopes east and west o-f Mud Creek along
Segments l9* and 23*. Potentially low, short-term impacts could occur in the remaindei
of the area impacted by pipeline construction.

Impacts to soils in riparian areas could occur in dry meadow areas (meadow soils that are
wet RnlL part of. the year) and wet meadow areas (meadow soils that are wet year
round). Dry meadow areas typically exhibit flat land surface and soils of low susceptibil-
ity -to comPaction. Potential impacts in these areas would be low. Wet meadow areas
lVlicatty. have soils susceptible 

-to 
compaction and with potential for erosion hazard.

Potential impacts in these areas would bd moderate. Impacis to soils at stream crossings
would be moderate because of the potential for erosion of the stream banks and compac-
tion of the soils. With implementation of mitigation measures, these areas would recover
successfully. Therefore, impacts to these areas resulting from construction activities
would be short term.

The fotlowing descriptions summarize the criteria used to determine levels of impacts.

High Impacts

o a substantial adverse change or stress to the soil

. loss of 
. -soil productivity to the extent that vegetation would be dif f icult to

reestablish and. grow

Moderate Impacts

I a potential small change or stress to the soil

I loss of soil.productivity to the extent that vegetation is able to grow, but not to
previous abiiity

Low lmpacts

t soils in areas of low erosional potential

e loss of small amount of soil productivity
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No ldentitiable Impacts

il
fiilI
I

f,

t
il

E

t
t
,l

L
I
t

soils with slight erosional hazard

no measurable loss of soil productivity

Specific Descriptions

Table 4-4 summarizes the potential long-term impacts to soils along each alternative.Both long-term and short-term (where ap-pticable) impacts to soils ur* ?*;iil;-;-low.
Alternative A NeAction Approximately 0.7 mile of moderate long-term impactcurrently exists along Segment l2* on unstable slopes adjacent to booruuE;t Creek andeast of the Gooseberry giaben. The remainder of' the route has l Z.g miles of to* long-term impact. No impact to soils from construction disturbance would occur.

fl::$jl:^,P -^ |*Tg, h -fh.e,,Fulf Extraction Mpins Along the entire route,
ttlfl:T?lflv-"o;l-^-T-tl*, :l..rod^*',"1: ,lonq-tgrnr 1ffit .-;;;;E"ti; ;;;; ';d;
*g::.ll-lf _T j-*':I*sd lpoye. A lo* leveT or shori:lL; il;;c;'*iurit;". HH
:fft::Y:J,t^": :,f^l,l:^4.-.tl3il_l*l_s red_undalt pipeline. rnrt"u"iiln of strair lius*s on

=ti*e il.";;;"r#:I rfar avFarrr+i^- lJ L^ t- ^ J ^, . ,r

l:l^.::,:1:i1'j"ly1{d-t^- j:-111:j to. .*puir the 
"111ti"q 

i;;.d pip;ri;;: 'rir-irt''oi"*
revegetation to reduce the potential of erosion resulting Tro* the excavations, il-t L^ t^.-. tmPactswould be low.

Alternative C Burnout Canyon Route (t) - Along th9 entire route, approximately0'7 mile of modet*u. long.-term impacts currently 
"*i"rt "f"r,S 

d*[*"nt 12* as describedin'Alternative A- originally, Segmdnt 3b crossed lpproxi*"tu=ly bli mile of unstable landconditions along the lower part-of the north slope'of Burnout Canyon. To reduce thepotential for slope failure, the alignment of Segment ib would b; moved downslope.Although the alignment is moved, low long-teril impacts could still occur along the0'2 mile of this area from construction wifrrin the toe of the slope. Low long-termimpacts would occur to all 5.7 miles. impacted by construction activiiG. nlp.oiimately3'3 miles of moderate short-term impicts couid occur from construction resulting inerosion and compaction of the soils aldng the riparian a.reas of Upper Huntingt* Canyonand Burnout Canyon. If this route is ietected, the abandoneJ 
-f,ortion 

of ihe existingright-of-way would be reclaimed and improved.

Alternative C - Burnout Canyon Route (Z) - The impacts would be the same as Burnoutr-t\rr t tlrlJ L

!*t:l-*::r*#l_"*::tl^i,f_llr^.-, gf ^l;; 1o"g;1e...n1*d;;yr; occur from piperineI 
-vY.!:T:ttY!ti!l: If this ro.uJe is selected, the aban-doned poriion of the existins riing right-of-waywould be reclaimed and improved.

!l

t
t
t

t

Alternative C - Burnout Canyon Route (3) _ Segment 24 would cross the bottom of anunstable slope that could result in moderate iong-te.* impacts to soils. However,througtr stipulations. by the Forest Service, the torig-term imiaiii *ould be reduced tolo*. Impacts would be the same as Burnout Canyfi nortu ii[ "*."pt 5.9 miles of lowlong-term impact could occur from pipeline conrtrliiion.
Alternative C - Burnout Canyon Route (+) _ Mitigation
reduce impacts from unstabli slopes along segme"nts 3b

measures would be employed to
and 24. The impacts along this

4-l I



ffi:?I#lt'.t"".S: ;|ff ffi3fl:".""iiTllil*",te 
(2), except i'4 mues or row rons-rerm

Alternative D Gooseberry Route Moderate, potentially long-term impacts frompipeline construction activities .oura occur .1ojl! .g.e mile-tt instable slopes east ofGooseberry graben and along seep areas e.a:t or skltine oiG.--Tire.remaining 12.0 milesof the affected portion of ihe riute woutd receive ily l;.";-iJ; rmpacts. short-termmoderate impacts would occur +.ong 1.4 mites of riparian area in upp,er Huntingtoncanyon and,Burngqt canyon. If this r=oute is setecieo, ihe un=t"lL 
"r"#[o.z *1e) alongsegment l2* would be rellaimed pt""iii"q.";6po.iunity to improve the areas and lowerthe moderate level of impact. Also, if tiis r;li;- [ setect*a, 't-r,u abandoned portion ofthe existing right-of-way woutd be recliil; ;;;'i*proved.

valley ca-p connector (l) - Along. the entire connector, approximately l mire of lowlong-term impacts could occur' or drrich 0.6 mile-would be'f.;; ;;nstruction of pipeline.
valley camP connector (2) - Approximately 0.4 mile of moderate long-term impact couldoccur from pipeline constructidn in areai o.r seeps and springs along segment g at thehead of Burnout canyon. The remainGr of the coinuctonlouii have low impacts.
valley camp connector (3) Low, long-term.. impacts could occur along the entire0'5 mile of the connector..Approximat*ty-o.l mile oi mouerate shtrt-term impacts couldoccur to soils with a high haiird of erosion aronfthl *"rt end of su!*-in, i'[r*the headof Boardinghouse Canyo-n.

Alternative E Winter euarters Route (l) Along the entire route, approximately0'7 mile of moderate long-ierm impaci currently exists arong segment lz* as describedin Alternative A' Low-long-terti -i*p..tr 
w6uld occur a-tongi the entire !2.4 milesproposed for pipeline constru-ction. Approxil.t*1y i.i *ii-;'3f short-rerm moderateimpacts would occur from hlghlv 

"rouiut* 
soils on' ,t*p slopes and along 0.3 mile ofwetland soils near scofield. T-he'remaining 
"* woula hive liw-short-term impacts. Ifthis route is selected, the auandonJo p-o.iion o-i trre existing ;ti;il"ni"[oula bereclaimed and improved' No new impacts would occur along aslociated segments lg*and 23*. 

r---- v=Lsr srrrrlr6 ctJDt

Alternative E - winter e'arters Route t2) - same as wintgl euarters Route (I), except5'7 miles of moderate shirt-term imlaits would occur to rrigily erodible soils on steepslopes.
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TABLE 4.4

SUMMARY OF POTENTIAL IMPACTS: SOTLS
(Miles of entire route/Miles of new pipeline)t

I
I

Route

Total
l,ti I es Hi gh lloderate Low

l{o

Identifiable Corments

Alternative A

l{o-Acti on

F,l Al ternati ve B

{ Leave in Place,
Ful 1 Extraction

I Hinins

-
Alternative C

- Burnout Canyon (1)

I
Burnout Canyon (2)

I Burnout Canyon (3)
I

^-,
1lBurnorrt Canvnn f4l

I Alternative D

Gooseberry Route

cr
[| Valley Camp Triangle

14 .9/5. 7

1s. 1/5.2

15. r/5.9

ls.3/5.4

16.7/12.6

0. 0/0. 0

0 - 0/0.0

0.0/0. 0

0-0/0.0

0.0/0. 0

1.0 /0.6 0.0/0.0
0.9 /0.6 0.0/0"0
0.s /0.5 0.0/0.0

16.1/12.4 0.0/0.0
?0.2117.4 0.0/0.0

L7.UL?.2 0.0/0.0
20.0/12.2 0.0/0.0

0.7/0.0 t4.u5.7

0.7/0.0 14.4/5.e

0.7/0.0 14.4/5.9

0.7/0.0 14.6/5.4

0.6/0.6 16.1/12.0

0.0/0.0 1.0 /0.6
0.4/0.4 0.s /0.2
0.0/0.0 0.5 /0.5

0.7/0.0 15.4112.4
0.7/0.0 19.5/tu.4

0.7{a.0 16.5ll2.?
0.7/0.0 ts .31t2.?

land i nstabi I i ty al ong Segment 1?*

Iand instabjlity along Segment 12*

land instability along Segments 1Z*

and 3b.
land instability along Segments 12*

and 3b.
Iand instability along Segments 12*

24. and 3b.

land instability along Segments lZ*
24, and 3b.

land instability and seep areas

. along Segment I

no land instability identified
seeps , sirri ngs al ong Segment I
no 'land i nstabi I i ty i denti fi ed

13 .s/NA 0.o/ilA 0. 7/r{A 12 .8/!tA 0.o/t{A

13.5/4.2s 0.0/0.0 0. 7/0 . 0 12.81 4.2s 0 . 0/0. 0

Connectors
(1)
(2)
(3)

Alternative E

lJi nter Quarters ( 1)
(with SeEnents 19* and 23*)

l,linter Quarters (2)
(with Segment 19*)

0.0/0. 0

0.0/0.0

0. 0/0. 0

0.0/0. 0

0.0/0.0

0. 0/0.0
0.0/0.0
0. 0/0.0

0. 0/0.0
0. 0/0.0

0. 0/0.0
0. 0/0.0

land instabi 1 ity
land instabi'lity

I and i nstabi i 'ity
land instabil ity

along Segment 12*

along Segment IZo

along Segment lZ*
al ong Segment l2*

l{ote: Table reflects long-term impacts only.
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O soils

The issues pertaining to soirs are soir erosionand maintenance. Erosion occurs from theplaced over tfi! byried piperine. -corp*".tion
across the soil surface.

Alternative C _ Burnout C-anyon Route (l) _.potentially high erodible ggili-or-Jni.h onryrApproximaterf 9.e *Gi it;il;eJ'would beU

Background

The soils in the study area are on mountain ridges and steep- sideslopes, and in valleyswith flat bottoms or rolting hills ut in elevation'i*qg of 21000 to 101000 feet. on themountain ridges and side sTopes, ttreloilr 
"l; ;gn{"Try aeep ol *oa"rately deep, welr-drained silt loams' clay loams, and loams. RoEt< fragments, gravel, stones, or bourdersoccur on the surface of much of the *ount"in soils, rinite cinisritter covers the soil inforested areas' Rock outcrops occur occasio"irii 

"ri 11*.sideslopes. The hazard of wateril"':t""f ,1EL:1#:"J.il#i-"T#fSr*:",?A;1 Jlg**",ion is-iemoved, 
"nJti-,noderate

The soils on th.e rolling hills and flat valley bottoms 
.a.re gelerally shailow to very deepconsistins o{ clay loam-s, o1 roam: *i!rr'gravet and.onutyrilk;;;rrring near canyon sideslopes' The hazard of witet erosion for-thes" ,oiL 

"r* 
generalry moderate to low.

No prime farmland occurs in the study area. :

The soils in the riparian areas are ten^-Illy g"up;. fine loams overrying sands or sandscontaining Sravels, cobbles, atta sorfre boulderr, 
-V"iland 

,oiii "i* pr"sent immediateryao;acent to the streams and in about half the area- of the fl"t-tottomed vagey at themouth of winter Quarters canyon-inj r"ruo Crell-near scofielJ. These wetrand soiishave a hieh ootential for compiction and lor*e ,oii-stability during trenching activities.Most of th-e i"-'1io9t1d!i;,i.:'!:+ii'J*"d creek'nlrth or'cleai Ereer. 
"no 

Eroig upperHuntington creek is onir'L dry meadovlareas outside the weiioii 
"i."s near the srream.

The inventorv for the soils was obtained-from soil descriptions prepared by the Forestservice and from the soii surt"v-"i ilil c".uon-irll. prepared by the soil conservationservice (scs)' The stucy irg" cohtains 36;ill;$',r=iji, of whicr, rg could ue iiossed by:it'XTTliJili"i"J,$l*il5i;jt$ffi.,',:fiil,f"".*crossingi,.,tpu,ianaieaicrossed

Specific Descriptions

i:JitrJ;H:"t ilf l.;IL"":::n,?"8,T t'n mles of pii:L'i?lliFh erodibre sols rocated
cam-p r'Lns,e, 1v aronJir," *-",1J,n-i;:i!:iiiEiiru:i,'iii: iigjTrx;,h,i,:#,Fimilei of the-route contiin-t"ilt-i"i-#'J;oderatE 

foi-entiar tor *ilrion, except along 0.3mile at the western end of s-gsment' r z;' *r,iiri'h"* a low soil erosion potentiar.Approximately 0'7 mile oiunstalte" hnJis locateJ n*", Gooseberry creek. - '

and compaction from pipeline constructionbare soil surface attir'it,e soil has beenoccurs from movement of heavy equipment

fh" entire route would cross J.4 miles of3 miles would be crossed by new pipeline.
crossed by new constructioh) of mo'Oerit"

3-l +



TABLE 3-3
SUMMARY OF SOIL AND WATER RESOURCES

(Miles of entlre route/Miles of nsw pipeline)

Route

Total
Hiies

Number

of
Perenni al
Stream
Crossi ngs

l,li I es

tlt thi n

500 feet
ofa
Perenni a'l

Stream

Known

Land

Potenti al Hazard of Erosion Instabi 1 i ty

Hi gh Hoderate

and

Seep

AreasLow

t
I
I
I
I
t
I
lI
il
I
t
t
||

|t
Itt
I

Al ternative A

No-Acti on

Alternative B

Leave in Place,
Full Extraction
l,li ni ng

Alternative C

Burnout Canyon (1)

Burnout Canyon (2)

Burnout Canyon (3)

Burnout Canyon (4)

Alternative D

Gooseberry Route

Valley Camp Triangle
Connectors
(1)
(21

(3)

Alternative E

l{i nter Quarters ( I )
(wi th Segments 19* and

lJinter Quarters (2)
(with Segment l9*)

13.5/r{A e / HA

r3.5/4.e5 ? I 0

r4.9/5.7 t2

15.1/5. e r2

ls.l/s.9 5

1s.3/5.4 5

16.7/re.6 7 | 6

r.0/0.6 0 / 0

0.9/0.6 0 / 0

o.s/o.s o { o

?

?

5

5

0.4/HA

0.4/0. 0

3.7/3.3

3. 7/3 .3

3. e/3. s

3.9/3.s

e.0/1.8

0.0/0.0
0.0/0.0
0.0/0. 0

0 .6/0.4
0.8/0.4

2.61?.2
?.81?.2

4. 4/r{A 8.8/r{A

4.4/0.4 8.8/3.85

0.3/fiA

0.3/0. 0

0. 7/NA

0. 7/0. 0

0.9/0. ?

0.9/0. a

2.6/1.s

e.6/1.s

0.8/0.8

0 .4/0.4
0.4/0. 4

0 .0/0.0

0. 7/0.0
0.7/0.0

0.7/0.0
0. 7/0.0

/10

/10

l3

I3

5.4/3.0 s .Z/?.7

5. 4/3,0 9 .4/ ?.?

5.613 .Z I .212.7

5.613.2 9.41?.?

4.9/1 .4 7 .316.7

0. t/0.0 0.9/0.5
0. r/0.0 0.8/0.5
0. t/0. I 0. 410 .4

6. 2/6.e 9,6/6.2
7.416.? 12.5/6.2

5.715.7 t1.U/6.5
8.4/5.7 13.3/6.s

0.3/0.0

0.3/0. 0

0.3/0.0

0.3/0- 0

4.5/4.5

0. 0/0.0
0. 0/0.0
0. 0/0. 0

0.3/0.0
0.3/0.0

0.3/0. 0
0.3/0. 0

16.1/le.4 3

e3*) ?0.?/r2.4 4

17.211?..2 6

20.01t?..? 7

I
I

I
I
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Potential erodible soils occur along the entire route. Approximatel y 0.T mile of unstable
land is located near Gooseberry Creek along the existi.,g pipeline (Segment t Z*), and 0.2mile of unstable land occurs ul.ong the slopE north of Birndut Canyoil {Seg*uni'fu) lnui
would be crossed by new pipeline. This ioute would lie adjacent to apploximate ly Z.T
miles of riparian area in Upper Huntington Canyon. Pipeline construction would occur
across wetland soils near l0 stream croisings in the ripaiian areas (g stream crossings in
upper Huntington. Canyonr I across stream Jn Burnout canyon). Approximately 100 Jeet
of wet soils would be cross-ed near a spring located on the l'rillslope ibuttr of ths stream in
Burnout Canyon (Segment 3b).

Alternative C - Burnout Canyon h.oute (Z) - pipeline construction would cross the same
amount of high Potential erodible soils as Burnout Canyon Route (l). The entire route
would cross 9.4 miles of 

- 
moderately erodible soils, but approximately Z.Z miles of

potentially moderate erodible soils would be crossed by new pipeline. ThL length of the
riparian area' unstable land, and streams that would be crossiO Uy new pipeline" would be
the same as in the Burnout Canyon Route (l).

Alternative C - Burnout Canyon Route (3) - This route would cross the same amount of
potentially erodible soils as Burnout Canyon Route (l) witn the addition of 0.2 mile of
Potentially high erodible soils along Segment 24 in Upper Huntington Canyon. Pipeline
construction would occur across approximately 0.5 mile.of ripariin area. Wetlani soils
occur near 3 stream crossingr (1. stream crossings in Upper Huntington Canyon, I stream
crossing in Burloyt Canlon). The entire route would'tross appro-ximately 2.6 miles of
unstable land of which 1.9 miles would be crossed by new pipelini construction.

Alternative C Burnout C-anyon Route (4)
am.ount_ of potentially erodible soils as Burnout Canyon Route (2), rvith the addition of 0.2
mile of potentially lign .erodible soils along the bottom of Upper Huntington Canyon.
The amount of unstable landr. riparian area, and wetland soils ttrat would blg crossea Uy
new pipeline construction would be the same as Burnout Canyon Route (3).

Alternative D - Gooseberry Route - This entire route contains 4.9 miles of potentially
lisL erodible soils of which 1.4 miles would be crossed by new pipeline cohstruction.
4Pproximately 6.7 miles of potentiatly moderate erodible soils *outa be crossed during
pipeline construction. The pipeline would cross approximately 0.5 mile of unstable land
on the sloPe east of the Gooseberry graben along-Segment lr- and on the north slope of
Burnout Canyon.along Segment 3. 

- 
{pproximate]y OiZ mile of seep area with wet soils

would be crossed on-a slope ealt of Skyline Drive along Segment [. This route would lie
1d 

jacent to approximately 0.9 mile of riparian are? fi Upper Huntington Canyon.
Pipeline would be constructed across wetland soils near 6 stream crossings li the riparian
areas (+ stream crossings in Upper Huntington Canyon, I across stream in Burnout
Canyon and I at Gooseberry Cieek). Appr6ximately tCiO feet of wet soils would be
crossed near a spring located on the hilliiope south 

-of 
the stream in Burnout Canyon(Segment 3b).

Valley.C".P Triangle Connectors (t through 3't All of the connectors would cross
ggro{.mately 0.1. mile of potentiatly |rign erEdibte soils at the east end of Segments 9 orl0*. The remainder of thearea coniainipotentially moderate erodible soils. Springs and
seePs are present. No riparian area or stream crossings would occur.

Alternative E - V1ter Qnrters Route (l) - Apploximately 6.2 miles of potentially high
erodible soils would be crossed during construction. Theie would be apiroximatei y i.z
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miles of potentially moderate erodible soils crossed 
?.v new prpeline. Approximately0'7 mile of unstable land occ.uT, along the *iirting plperine n""i 6ooseb*1.y L.iek alongsegment l2*' No other unstable lan"d ir*", or seepi would be crossed along thrs route.wetland soils would be cro-ssed along ipproximateiy 0.3 mile on p"rtu.e land south ofScofield and at the mouth of wateiqi.,"rr."$ cinvon. There would'be z streim crossingsby new pipeline' Associated sesm;; l9t 

"na 
zj* cross approximately 1.2 miles ofpotentially high erodible soils 

"-no 
z-i miles F 

-poa*ntially 
moderate erodible soils.wetland soils are Present in the ripiri;; area adjacint to Mui creek. No unstable areasor seeps are present along these segments.

Alternative l-,-[|l*i, S"rters Route (2) - This route would cross approximately j.Tmiles of potentially high Lrodible toili auiing 
"o*trirction. Approximatel y 6.j miles ofpotentially moderate eiodible soils would be"cross"a-uy new pipeline. No unstable landareas or seeps would be crossed by3.ew pipeline. The rlngi4 ,5i'*"ir"nd soils that woutdbe crossed would be the same as wintei euart"rr-nout*1ii.- rliJre would be j streamcrossings by nqw pipeline. segTglt- l9*, "ssociaiea 

wiirr thi; alternative, crossesapproximately 0,7 
-mite 

of. poteriiiarlr high'*iociur" soils ana i.r miles of potentiallymoderate erodible soils. wdthnd toitr arE present in the riparian area adjacent to Mudcreek. No unstable areas or seeps are present along this segment.
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Segments l2*r 20, ?Lr 23*i variation Segment 22i associated Segment lg*
Segment 1.2* (3-7 miles in length) is part of the existing pipeline and for purpose of thisstudy begins in the northwesl quarier of Section zi"r'Tilz- S.r-R.j 

-E.'(illrrl 
ar theheadward side of the Cabin Hoil6w creek.Drainage. rnq tip*Ifi* ffends southeasterlyfrom near the junction of Skyline- Drive and an uniirproved iuio-track road, the latter ofwhich runs adjacent to ttre iipeline for one-half *ite before turning r""tt.- Ge-thirdmile thereafter, the pipelini_begins descending ro*e 11000 feet in elevation over thenext mile to,thq,crossing at Gooseberry Creekr-then ascends nearly 11400 teit over theremaining 2.2 miles.

An unimproved two-track road roughly parallell the. pipeline for some 2.6 miles beginningabout 0.4 mile west of the Gloie'berry Creet<- 
-trossiry 

to-- trr* eastern end ofSegment l2*. The roadway crosses the pipelini at numlrous locations along thesegment.

Segment- 20 (9.1 miles in length) trends east/west for approximately two-thirds of itsprnPosed lenglh {ol$ the upilnd reaches of Winter qui-rt*ir- Riog. before descendingjust west of scofield'" to crissing_s- situated at an uni;|prouJa t*b-track road, winter
Quarters Creek and Mud Creek. Ifter skirting ttre southdrn .oipoi"te limits of.,Scofield,the segment turns southward ius! east of fiud Cieek atgp 'ttt" riagerinl 

-i"l"r"ting
Pteasant Valley on the west and UP Canyon to the east for the distance of l.l miles. At

FIGIJRE &4. THE WIHTEH QUARTERS ROUTE
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that point, the
distance.

An unimproved
the vicinity of

proposed segment turns east for .75 mile and then south for the remaining

two-track road would run adjacent to the proposed pipeline segment from
Scofield to the junction with either Segment 2I or 22.

Segment 2l (3.1 miles in length) descends the ridgeline north of Broads Canyon crossing
along its course 2 unimproved roads and the stream at the mouth of Broads Canyon
bef ore reaching and crossing Mud Creek. The proposed pipeline segment then runs
upstream adjacent to and west of Mud Creek until the mouth of Slaughter House Canyon
where the pipeline crosses to the east side of the creek near an existing highway
culvert. The segment then continues upstream to connect with the existing pipeline just
east of utah state Highway 96.

Segment 23* (1.3 miles in length), part of the existing pipeline, differs in elevation by
over tr200 feet between the-western end (lowest) and eastern end (highest) of the
segment. The pipeline follows the ridgeline between Boneyard Canyon on the north and
Magazine Canyon to the south and continues eastward to a topographic feature referred
to as "The Elbown. This location marks the eastern extent of the proposed pipeline
reroute project and is situated in the southwestern quarter of Section 27, T.I3 S., R.7 E.
(5LM).

Segment 22 (3.3 miles in length) is an eastern alternative for the Winter Quarters
Route. The proposed segment instead of descending along the ridgeline of Broads Canyon
tike Segment 21, sidles eastward and southward along the upper reaches of Broads
Canyon before rejoining the existing pipeline at nThe Elbow". Unimproved two-track
roads exist.ad jacent to the proposed pipeline alignment.

Segment 19* (2.8 miles of existing pipeline) is not a part of either Vinter Quarters
Routes (l) or (2). However, if either of these routes is selected, the existing pipeline of
Segment 19* cannot be abandoned as it is needed to supply gas to a tap line that joins
Main Line No. 4l at the western terminus of Segment l9*. Because this segment cannot
be abandoned, the environmental resources are addressed along Segment l9* not as part
of the routes, but as a segment associated with the route.

The first one-half mile on the western end of Segment 19* trends northeasterly before
turning in a southeasterly direction. The southeastern component follows the ridgeline
between Slaughter House Canyon on the north and Boardinghouse Canyon to the south
and crosses and runs parallel to a unimproved road for nearly 0.5 mile at the western end
of the component. At the eastern end of the segment, the topography descends nearly
I,100 feet over the last 0.5 mile, crossing State Highway 96 and Mud Creek near the
junction with Segment ?3*,
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D. Kel1y
United States
Department ol

Forest
Service Manti-LaSal N. F,

Agriculture

O" Licenses
Prescriptions, and

Alluvial Valley Floors and'Natural Resource

ro: William H. Boley, Forest Engineer

otrr Envlronmental Assessments routinely state that we
floors and no natl-onal resource lraters. Research of

have no alluvfal valley
the regul4tions and ll.terature

2820 Leases, Permlts and
2530 Hydrologic Sur:r,reys, Plans

Iilaters

defLnLng these terms indl,eate that nattonar resource
Mantl-LaSal NatLonal Forest.

waters do D,ot occur on the

Guidelines for State and Areawide
of L976, indLcates (page 5-14 arEached)

the State. None harre been lLsted on
the guidelines, noue are If-kely to be

the coal Regulatlons, cFR Tltle 30, psragraph 7as.L9, defloeg alt rnrlal valley floors
as belag areae of rlver or atrea depoclta Ln "ar1d or seoi-arl.d regLone of ,ibe
UoLted States eest of the 100tb nerldlan.,' n€stfl,ctlols apply lf the6e areas are
used for u:rdeveloped rangelanil 8sd the grazLng 1s a slgaLf'.cant part of the faru
operatloo. Arid erd eeul-arlil 1s a cltuatlc classlfLcatLon. Xoppea.s classtfi-
catLon of cll.oates deter:uLaes arLd aod seol-arld areaa by an aualyels of tenpera-
ture and preclp Ltatio! data.

The EnvLronmental Protection Agency, in Lts
I,later Quallty I'lanagenent Progrm Development
that natlonal resource !ilaters are lLsted by
the Manti-LaSal National ForesE and based on
listed.

Based on Jim Andersonfs analysls of mean annual teuperature vs.
the Statewide precipitatlon nap, small areas (about 1 sectLon)
Rock Caulron, Ferron Canyon, aud Huddy Creek within the Nailonal
nay be consLdeted alluvlal valley floors.

A graph Ls at,tached shordng the relatiouship between- elevation,
and climate class.

elevatLon and on
in the nouths of
Forest boundary

preeipitati-on,

ti. DrnnL K.[l

G. DEN}NS KEttY
Ilydrologlst
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dates
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Elnee *cH
rDDU- td[ (1) Before applylng for a permlt
E6L to conduct, or before conductlng sur-
rhl face coal mlulng rnd reclanatlon oFer-
g[ aUols flthfn r nelley holdtng a strea,m
md; or ln- a locatlon where the adJacent
rn iir erea includes eny stream tn the arld or
.r .r,- setni-trtd regions of the [lnited Stat€s,-r;: !,he rppltcent thall elthgr rfflrmattve-wu- Iy demonstrate, based'on avallable

.{tnrr

ilblHo person shall engege tn surface
eoet mfnlng and reclamation oper-
ations subject to thls section. except
under a permit lssued by the regule-
tory authority ih accordance with this
section.

data" the presence of en elluvial valley
floor, or submlt to the regulatory eu-
tJrority the results of s field lnvestiga-
tlon of the proposed rnlns plan eree
and edfaceut anee- The field investlga-
tlons shall lndude sufflciently detailed

- geologtq hydroloeilC laud use, solls,
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gerdtng the exlstcnce of an alluvial
valley floor. Studles performed durlne
the Investlgetlon by the applicant or'
subsequent studles as required of the
applicant by the regulatory authority,
shall include an appropriate combina-
tion. adapted to site-specific condi-
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'ti) Mapping of unconsolidated

stream-laid deposits holding streams
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make a determination of the exlent ofany alluvial valley floors within the
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its holdjng streams are present: and,fffl There is sufficienl *.rci to support agricultural activities as evi_
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tlEl The existence of flood irrigation
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use;
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water yield, soils, water Auality, anC*ffffi"tlfrf;;r,"r, 

of rhe rands inquestlon, derived from the ground
wg]lgr system of the valley floor.ls dpplica,tion contents Jor ow-ationi cllecting d.esigttsted,- s,llrtgrial
os,llctt fioon. (1) If tanA witfrin tne
prgposed permlt area or adjacent area
!s ldentified as an elluvlel ;alley lloorand the proposed mining opiration
may affect an alluvlal valiey hoor orwaters that supply alluvial celleyfl*ry, the applicarit shall 

",.rU^it "conplete appllceHon for ttre pmposed
Eining and reclarnation operadons, to
F* q$d bv ttre reguletory auttroritn
together with ottrer relevant informa-
tio-n, lncluding ttrc tnformation re.
Culred by paraeraph (c) of this sec-
UIoD" as a basis for approval or denialof the permit Ttre comptete appllca_
iion shall include detafled survefo anA
basellne dets requlred by the-rtg,rla_qry authirrtty for a determina.r,ionof-

,'J .-fiFMapping of ail land,s included lnt?v' Ene area ln accordance with thls para-
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$ The characterlsttcs of the allurial
valley floor whlch are necessary topreserye the essential hydrologtc func-
tions during and after nrlning;-
_t[|Tttu significence of thelrea to be

"flggteg 
to agricultural activft ies:

nIfF Whether the operation qriU
Gaus,e, or presents an unacceptable riskof causing, materlal damale b thequantlty or quallty of surtece or
tfound waters that supply the alluyial
vellqy floon

OfI Ttre effectiveness of propmecl
reclamation with respect to require-
ments of the Act, this chapter and rhe
regulatory program; and(v) Specific environmental moni:or-ing reguired to measure compliance
with 30 CF'R part gZ2 during and afier
mining and reelamation operations_
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]J I.O INTRODUCTIOI-I

I.1 PURPOSE

Soi 'l and I and-u se i nventori es were made of UCO , I nc. ' s proposed
underground coal mine, the Scofield Hine. The soil inventory' was
conducted to provi de soi'l resource i nformati on to meet the requi rement
of the iJtah Division of 0il, Gas and Mining regard'ing surface effects of
lnd-erground coal mi ni ng acti vi ti es as set forth i n the Utah i4i ni ng and
Rec'l amation Permanent Program, Chapter I, Subchapter A, Part UMC 7d3.el.
The l and-u se i nventory was conducted to meet Part Ut'lC 783 .?? of the same
regul atory progran-

The mine and its facilities are to be located near the Town of Scofield
in the l{asatch Plateau in central Utah. Scofield is located in Pleasant
Ya1 I ey iF i _gure I ) , a grassy val 'l ey surrounded 0n the east, south, and
west by hill s. To the north of Scofield is Scoffeld Reservoir. Thehills have a total relief of about 1500 to 1700 feet. The hills are
general ly forested on thei r- north si des whi I e the south si des are
covered rti th grass and shrubs. The cl imate vari es fron subhunri d on the
north-f aci n g s'l opes to semi ari d 0n the south-faci ng sl opes

The mine project area is about 700 acres and includes areas to the west-
south*est of Scof i e'l d. Areas to be di sturbed i ncl ude the surface
faci'l i ti es area at the mi ne entrance and a mi ne haul /access road. The
surface faci I i ti es area wi I'l be i n Hi nter Quarters Canyon adjacent to
I'linters Quarter Creek in the NEL* of Sec. 1, T. 13 S., R. 6 E. (Figure
I ). The haul /access road wi] I fo] I ow the path of itre . present acCess
road in'rJinter Quarters Canyon, connecting the surface facilities area
and State Highway 96 due south of Scofield. The haul road will consist
of widening the present access road and improving the road surface.

L.? METHODS

1.2.I Soi'l Inventory

First-order soil mapping of the areas to be affected iFfguresis a refinement of U.S.D.A, Soil Conservation Service {SCS)
mapping, Carbon County, Utah. The SCS mapping .is at a Znd
of intensity with a scale of L:?4,000. The SCS mapping

compriseo cf broadly defined complexes. The base maps
used for the first-order mapping are enlarged aerfal
scal e of about i:6,00tJ (l " = 500' ).

vicinity has a low amount of detail for a Znd order survey and i s

Z and 3)
manuscri pt

order I evel
in the site

(Figures ? and 3)
photographs at a

The det-ailed macping 'rJas conducted during January
done by i nterpretation of aerial photoEraphs
obser"vat,ions. Due to the mil d winter there was
Pl easan+" Yal I ey and 0n the south-f aci ng sl opes

I:i8I . Mapp i ng was
based on fiel d

no sflow cover i n
in lJinter Quarters
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Canyon. l'lost of t,he areas to be affected were bare of snow with rhe
exception of parts of the bottom of !{inter Quarters Canyon that had one
foot of snow. However, field observations of the bare areas were
l irniteo by frozen soil,

Field observatl0ns consisted of traverses and sampling at the points
labeled ofl the soil maps tFigures ? and J), Traverses were made along
rhe access road whi ch runs al ong the bottom of hl'inter Quarters Canyon
and switchbacks up the hillside to the ridge top on the north sjde of
the canyon. SoiI profiles v{ere exposed in'r{inter Quarters Canyon in a
few stream cuts in the bottomland, a few gully and road cuts in the fans
and footslopes, and along the continuous road cut in the hillside. Two
backhoe pfts were used to observe other soil profiles.

Six map units are used in this sofl survey. One unit, RGF, is an SCS
map unit. It occurs on north- and east-facing slopes that will be only
slightly disturbed and s0 the level of detail given by the RGF unit is
adequate. Because this suryey is concerned with areas to be affected by
surface disturbance, five new map units lrere named to provide more
detail than the SCS map for those areas.

The major componerit soi I seri es of the map uni ts i ncl ude f our
established series used by the SCS, a variant of a series used by the
SCS, and an informal soil (CC). The CC soil rras not mentioned in the
SCS survey. The CC soil is an informal name used only in this survey;
i t i s coi ned from the fi rst I etters of the subgroup and great group of
i ts taxonomi c cl assi fi cati on, Cumul i c Cryaquol I s.

Typical profiles of the major soil series and the man-made fill in the
areas to be affected were described in tvro backhoe pits tfill overlying
CC, fill ), one roadcut (Trag), and three auger holes (Silas, CC, Brycan
coarse variant). The locations of these sampling points are shown on
*r.he soi'l map s. Two soi J sampl es (#t and #2 ) , north of Scof i el d a1 ong
the raiIroad tracks, y{ere taken in that location because previous mine
plans indicated surface disturbance there. Those plans have changed and
i,hat area wi l'l not be di sturbed.

Several mi nor soi 1 s or soi l s to be only sl i ght'ly affected were not
sampled. The Falcon is a major soil of a unit tFaDE) which will only be
slightly affected and so it r*as not sampled. 0nly about one-tenth acre
of the FaDE unit will be disturbed by widening of the access road. The
Crcydon soil was not sampled because it will only be slight'ly disturbed.
The Kunz soil is an inclusion in the TrE unit. It, Has not sampled
Decause it is a minor soil and it is nearly identical to the sampled
Trag, except its A horizon is thinner,

Profiles vrere sampled by horizon and analyzed for agronomic properties.
Samples of the soil series and man-made fil 1 were analyzeo by
Agricultural Consultants, Inc. of Brighton, Colorado. Parameters tesred
were particle size analysis (very fine sand, sand, silt, clay); te.xtural
cl ass; saturated paste pH; el ectri ca1 concucti yi ty; saturati on
percentage; soluble calcium, sodium, and magnesium; sodium adsorption



rati0; organic matter; limel and available potassium and phosphorus.

The soils in the areas to be affected are eva'luated as a s'urce ofreconstruction material. The evaluation method used is that of the SCS.
E ach hori zon. of ea-ch major soi I seri es i s rated for reconstructi on
iili'ill" ^Il:^::itiiiio! il based 0n tl* rietd des*iption, analyrical

ryr litI Lt{Jt,t\/l1;

1::o:1:,- llll lll t _lva1uati 0r, .recommended deprhs of topioi I materi alIlr :lgh lgil :re siven. rn addrtion, rhe il;;;;ti;iri;;.*;-;; t'n."rliiito wind and water erosion are tabulatia. Erodiuitity is--important tothe evaluation of soil reconstruction nrateria'l and t-o soil handling.

L.?,? Land*Use Inventory

The land-use in-ventory collected information about present and potential
uses and 'loeal I and-use cl assi f i cati 0ns. I nforrnati irn about present I and
!s9 wal gathered 

-by f i el d ob servati ons and by contacti ng ' 'l anaowners.Potential uses of the soils were evaluated UaslO 0n field- observationsvvJbt rtILrvttJ

ll!.,l9l.sPjl ll_tltletations Records. Evalualions for potenrial uses
iltt:*:_lil.,.utilillly g,Iasses ioi-non:i;;i;ui;;- rni' i#fi;;J' r;il;Ys bsr| | qttu,(bl poten-tial hatural- forage pioductf on For favorabl e, norma'l andunfavorable years, and (c) impoitant tree species. Local Jand-use
Sl.l::j f i,cati ons were obtai ned f rom the pt ann i hl departme;i of CarbonCounty, Utah.

d
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E.O SOIL SERIES CHARACTERISTICS , CLASSIFICATIOH , AND GENESIS

Soil series characteristics are described in Table e.I. Characteristics
included are: depth; drainage class; slopes; landfgrm; parent material;
the col 0r, textu re , presence 0f 'l 

i me a;td th i ck ness 
- 

irf the su rf ace ,subsoi 1 and substratum of a representati ve profi I e; nati ve vegetati on;p.ermeabi]ity; avail abl e water-holding _capacity; ano effective- rootingdepth'- Table 2.1 contains a'l 1 the inforinatioir-nornral'ly included in thetext of a series description in an scs soil suryey.

Detai 1.9. profi I e descri pti ons are presented i n Attachments B and C.Descripti.ons of sa.qqled soil s (lbcations in Figures ? anC ti- arepresented on a modified SCS field descrip_t_ion form-(form ZJi) using atabular format and abbreviations to iltow a pedologist to -eiitty
retri eve the i nf ormati on (Attachment B ) . The abbr'evi ati 6ns (nttainment
A) used are standard SCS abbrevi ati ons (Soi I Conse"vaiioni S*ili.*,ilational Soi'l s Handbook Part II 407.f (ai(3)iif ; f960; and lgSI, p. 139).

SCS official soil series descriptions of the Croydon, Falcon, , and Kunz
soi 1 s, which were not sampl ed,' are i nc'luded i; Attachment C . The
Falcon soil is a major soil in the_permft area but only a sma'11 acreagewill be disturbed. The Croydon soii is a major soil witctr will not Eedisturbed- The Kunz soi'l is an inclusion fn a map unit (TrE) thaf 

- 
wilj

be disturbed.

C I imati c characteri sti cs of the sof I seri es as gi ven by the SCS arepresented in Tab'l e ?.?. Parameters include thosi in SCS- official soi'lseries descriptions. Also inc]uded are the data from the Town ofScofield U.S- l{eather Bureau station at the dam on Scofield Reservoir.
I n several cases the gi ven c'l i rnati c ranges do not i ncl u de the Scof i el ddata. This is because the SCS is correlating these soiis .with other,similar soils first described elsewhere and itre SCS has not yet revisedthe range of characteristics of the series.

Brief descriptions of the soil series and their characteristicsperti nent to p roj ect devel opment are presented i n Secti on ? .! ,

?,.L SOIL SERIES CHARACTERISTICS

2.1.1 Brycan Coarse Variant

Thg_ Brycan c0arse vari ant cqnsi sts of deep, we1 'l - or mooerately
wel l-drained, medium-textured soil. It occurs on al luvial fans an0
toeslopel in irlinter Quarters Canyon, it is a variant because it is a
member of the coarse-loamy rather than f i ne-l oarny fami 1y. The mol I i c
epipedon.is usual]y thicker than allovred for the series-. The prcfile
sampled iprofile no. 6) is iocated near the access roaci in -!linter
Quarters Canyon.

Jt



?
F

9
a

ou

.L
f
+-o>L-o!.5 €.(,_ trE

.ts C t-t i b?. .E- r-
{.rgt;9*a E - rD t

^!= -€Bl<g E.Eoab*ao---.".3 i'b:g'Lbo*-
t-'r- n-.3

1;i: i:;rt=t6 .E'r
b 33. 3r =ic d --glE: i,lso.=J + "H;rltt€b
-OO-OL- b! I .: t

5.3(J8iE!iHE:
.8i,-ob+E?_eosliEE;
E O AE
irL(J-Gt=

EE;bIgsgt---s! I33 ?Ff
t-L!rt-
- 6 3 ? o a! a|=!
e > t C !- !tggEnt.'
i3.:E:-gE;a 3 u? 3 -

iT
gb

t

o
I

(D

rcirj! j! ; jl
8b sb i 8b

It5:
.i{Eo,c\\

..oq\irl
a\3

tr\l\
G'

*€:s

e;l
-t
8b

c

s
I

€B8;
E
Cr€

tr

.b33
G|rL?3ta- o.o-t4 -
.oLe

e
d d€i rt 3
3 trr. E€ g E

-E i i .-i.3i E! E :L E-== -B 3 r' .ii iE, l;;ii is:E TEi fi?Fi I,E

' !l i ! r d!E-I 5::l:i:;Ei E 1:jl:{ Ej8 #j: i: ri rE! -:!:;dHEg;EN iE !i iE; EE:

II

arglc-LAE+
tl

IC!

i -r'R

i-ril
:6F
d3i
r||
>9tE

+-+E ig i ;i

=iii fis;gi:iir i:i Ii;,iilt I3= --;i -i; !EE =:l"i
;iiir lli iEli i:ir lll itii;!EEi ==ii ii;i gEiE::= i;ir

t

l
a
I?

Lo(J
6-E> tr,g&
ct-

-!-I!3 s?
lbl ot
4>vCt-

:t.!tt
L-95 f . 

= tE f
id: E : ie rEs?= .t': ig- ;?-
;8R b6- !;3 !E*

ta:I:!
EJ= f S L r L E5:- e f 5 + .2 ?
jrj *d; * j j"j
;Es ;*l i-r3 ;ig

!
G

Cij
a

dtl:

4
t
||

c
ot,

5rE OEcc
- l-a-cooEot
-=-ttil.l

IIi
ot
?

8:

eO6.D +
E!l--t' bt!
-OCtOa- C--

-CL
EOrc
tLgr ! !.s

I

=g!t
a=

.t 
-tu !Su=€<

-Ga:-t/'|
\- 6-

6

I
'O-EEu- 4oQt
=€-r!

c
oo-3t

r$

C'
C

E}
EEIE!o
T

bl=
t€

!
a
G

=ra
€

!
a

o.i
= 

ttf

EI
I:=
iOat
-EGAa5a
I
h
-g

a

;

E;
ET

EFJl

ft
c
g
6

g
e
5l.la
d()

c

+
a

-a t
fa-o= 0;ir^;

t
C
o;g
Ltt
a
!
3

I
€o
=a
t

a
F'

!
AaF



:aule ?.2

S0IL SERITS CLlvi;:C gl.tRltCTE.q,ISTICs

EJ evati on
at slte

Soi I Series -( feet )
(,lrp Unit Symbol F

Average .fuinual
Preci pi tati on
( in. ) (sr. )

Itlean Annual Alr
Temperaturrc('F) ("C)

. Ave. Ann.
ilean Annual Soll' Frcst-Free

-r Enoeratur€ Season
('F) ('c) (cays)

Srycrn coarse 77C0-8200 i6-i8 41-45 37-39
variant
(3rCD )

CC roil
(siAB)

Crcydonc
(cr€, RrG)

Frlccn
(FaDE)

5i ias
tsiAs )

Trag
i;rl )

Scofiel dc
ieliner 5tation
(7 yr. record)

-----llot

18-e5 16-66

15-e2 4l-55

\5-27 4i-56

i6-?? 11-55

1:.r 33

avallrble. rimilar

36-38 2-3

36-40 2-l

37-39 3-4

36-40 2-4

36.5 2. 3

39-41 ,t-5 50-E0

tOSilaS------

38-12 3-5 50-55

45-47 7-8 40-55

j0-44 1-7 4C-50

45-47 I-8 40-65

35

3-f

7640-8200

7800-9350

7700-9120

7640-8200

7700-91?0

about7700

l*ao '.rni'.s in which the soil is : naJor comoonent.
]rt ZO inches (50 cm) depth.
-lraydon soil series ls typicali;r on north-facing sloges, Croycon soils on erst-frc':ng
si:pes rre in ihe warrn end:::,::e ftnge. iroydon soils on scijireasi-iac.'ng slooes are

-prcbaol;r'lvanner than the range 3iven qe:'e.
-Fe:'sonai comrruni c.lcion frcm irl l i;c::arcscn, i'fsn Siate Ci i,na::iogy l+f icg, '-igan, 'i'-ah.

.'io::: li :nati c in rbr:raricn fcr sc; 'l seri es i s ircrn SCS nrnusc:'i ct 're= un i'.
:esc:''ipr:cns rr ;-rcm SCS Sc:'l !e:'i Es Jescri pticns ; tha: :'iven '3r 3r:rcen
clarse variant is from 3r;rqcn SoT'l ieries.



Z.L.? CC Soi I

The CC soil consists of deep, poorly cirained, mediun-textured soil. It
occurs in alluvia'l valley bottoms in ttinter Quarters Canyon and in
tleasant Val]*{. . T*9 proftles were sampled, one from Pleasant ya11ey
and one overlain by 3 feet of coal-rich fill near the proposed surfacefacilities area in l{fnter Quarters Canyon (profiles no. t and 3,
respecti vely ).

The CC soil is
survey. The CC

C ryaquol l s, I t
survey.

an i nfonna'l soi 1 name
soil is a member
was too I imi ted i n extent to be i ncl uded i n the SCS soi I

2.1.3 Croydon Seri es

The C roydon seri es consi sts of deep, wel 1-drai ned, medi um-textured soi'l .It occurs on the north-, €ist-y and southeast-facing slopes, which tend
to be the more col.$, moi st portion of the hill slopei that support trees.
The north-faci ng s'l opes support ff r and spruce tries and the east- and
southeast-f aci ng s]opes sypport aspen trees, There i s usua'lly an 0
horizon present. The soil does not occur within the area to be iffectea
and theref ore was not sanp:led.

2,I .4 FaJ con Seri es

The Fa'lcon series consi sts of shal 1ow, wel'l-drai ned, moderately coarse
textured soi I underl ai n by hard, sandstone bedrock . I t occurs on ri dge
crests and sPurs, and in thin bands above sandstone strata on the
hil I si des. The FaI con soi I usual ly appears as 1 ight areas 0n aerial
photographs due to the low density of vegetation.

T!. profile described in the SCS official soil series description
(Attacnment D). differs frorn the soi'ls at the project area in that it is
a non-gravelly gld gravel'ly coarse sandy 1oam. The soils at the project
area are typical'ly stony fine sandy 'l 

oams

set up for the purpose of thisof the fi ne-l oamy , mi xed CumuJ i c

About one-tent,h acre of this soil
when the access road is widened.
nap unit will be disturbed at the
soil was not sampl ed because
di sturcance.

i n the Fa0E map uni t wi I I be di sturbed
Other smali areas included in the TrE
surface faci I i ti es area.- The Fal con
of the limi tec exrent of proposed

2.I.5 Silas Series

The Silas' series consists of deep,
inedi um-textu rec soi I . I t occu rs i n
ianyon and in lleasant t/a'l 'ley, The

somewhat poorly ano
the valiey bottom in
wa:er taule is at a

D

poorly drai ned,
"di nter Quarters

deprh of about, J



J f eet duri ng the surfrier, accorti ng to SCS f i el d cbservati ons (E arl
Jensen, Soil Survey Party ':-=ader, Carbon Co.; perscna'l cofiimunication,
1981 ). The prcfile samp'leC {pr:i'i'l e no. U is locai:J north of Scofield
a'l ong Denver end R i o Grande 'Je s-,ern Rai 'l road track s .

2.1.6 Trag S:ri es

The Trag series consists of deep, we'l 1-drained, me'iiurn-textured soil.
It occurs 0n ?he south-facing s;opes, which tend to te the more warm,
dry hi 1 I s1 opes i n !l i n'"er Quarters Canyon. Boul ciers over 5 feet i n
diameter in p,aces occur in r-'lis soiI. The suDstratum is either
'l ime-enri ched co'l I uvi um 0r sof t shal e that has been sl i ghtly modi f i ed by
creep motion and root penetration. Root penetration of the soft shale
indicatesitisafavorablegrorth medium for plants. One profile
( prof i 1 e no. 4 ) wi th ttre deep ccl'luvi al substratum was sampl ed at the
proposed surface facilities area in the canyon.

?.? SOIL CLASSIFICATION AHD GEIIESIS

The classification of the soils is tabulated in Table 2.3. The sofl
name, fanily and subgroup are given. Soil classiffcation is defined in
Soil Taxonory (ScS, 1975).

The major sai1s, including the Croydon which occurs under forest, have a
dark, organi c-ri ch surface horizon (mot I ic epi pedon ) typical of soi 1 s
f ornred under g ra s s . The dark su rf ace hori zon of the B rycan coarse
variantisthicker(Cumuliclthanthose on the hillsides because it
occurs i n accumu] ated sedi ments on al 1 uv i aI f ans. T he su rf ace ho ri zons
of theSi'las and CC soi'l s in the alluvial boticmlands are thick
(C urnrl i c ) becau se they occur i n accumul ateci sedi men-us. Thei r surf ace
horizons are very rich in organic matter because :heir wet subsoils
allon a greater prcducti0n cf vegetati0n than occurs 0n the other soiJs.
The Silas and CC soils are surirrigated by the shallow' groundwater
table. The thick, dar*, surface horizons of the tsrycan coarse variant,
CC, and Si I as soi'l s are i nd'icati ve of geol ogical ly recent deposi ti on of
sediment. The surface horizon of these cumuiative soils has grouln
thicker as the sediments ac:umula*,,ed.

Clay-enricheo subsoil targiiiic ncrizoni is a fearure of the hillslope
soi1s, Trag and Crcydcn. The associated, shallow iL:-,hici FaI con soil
latks a clay-enriched subso;-r . The Brycan coarse var''iant, CC, and Silas
soi'l s that forned in the ycung secii;nents of the ians rnd bottoml ands and
lack argillic horizcns bece'.ise *-iley have not haC muc:i tine to develop.

The soi'i temp€r'a-"ure reg'lnes fo*iG in 'uhe prcject
frigio :'egirnes. The cry:s ;cils are colder than
summer. The principal fa:-,-3. a;iet',ing the soil
moisiur?, whi:n is a iunc--icn :f aspect and
Irloi stiJre .i ncr=ases '..he he3', :apaci -'y of the soi l
waril more s1o,*iy in *..he s:rirg:-t'tc ere coider in
influences sc:1 mois-uure leciuse i-.* ccntrojs the

ai':a are the cryic and
'"ne ;r'i gi d du ri ng the
i,en::rature regirnes i s

oepi;r to water tabl e.
anc so wetter soil s

ihe sunmer. Aspect
amcuit of sunJight the



Tabl e 2.3

CLASSIFICATION OF SOILS

Soil Series
(Ptap Unit Symbols)a

Fami ly Subgroup

Brycan coarse variant
( BrcD )

CC soilb
(stna1

Croydon
(CrE, RFG)

Fal con
( FaDE)

Sil as
(sinn;

Trag
(TrE)

coarse-1oamy, mixed

fine-loamy, mixed

fine-loamy, mixed

loamy, mixed

fine-loa4y, mixed

f i ne-I oamy, rni xed

Cumul ic Hap'loborol J s

Cumul ic Cryaquo'l 1s

Argic Cryoboro'lls

Lithic Haploborol 1 s

Cumul ic Cryoborol I s

Typfc Argi borol I s

lH' units in which the
informal soil; not

soil is a major component.
an established series.

t0



soi I si te recei ves. Sunl i ght i ncreases evapotranspi rati on whi ch 'leads
to more rapid depletion of the soil moisture.

The cryic soilsThe cryic soiI s +re the moi ster soiI s occurring on north-
east-facf ng s1 opes (Cryoborol I s ) and wet al I uvi al bottoml ands 'llwith a

and

high water tabl e (Cryoborol 1 s, Cryaquo'l 1s). The warrner frigi d soi'l s are
0n the south-faging hillslcpes (Ar:giboroIls, Haploborol'l s) ind alluvial
fans-(Haploborslls). The south-faiing hil'l itopbs and alluvial fans are
not forested so the soi 1 recei ves more di rect io]ar energy,

Soi I temperature regi me i s i mportant to thi s proj ect because the col d
summer temperatu re of the al I uv i al bottoml ands (S i I as and CC soi I s )
makes them unsu i tabl e for cu'l ti vated crops.



-,)U 3.0 SOiL IqAP UNITS

5oi I map uni t characteri stics are described i n Tabl e 3.1.
Characteristics included are: map unit syrnbol; name; major soil series
and their percentages; minor inclusions; slopes and terrain; water
erosion hazard for natural vegetation and bare soil; wind erosion hazard
for bare soil; surface runoff; capability subc'lass; range site; and land
use. Table 3.I contains all the information included in map unit
descri pti ons i n SCS soi I su rveys. The i nforrnati on has been tabu]'ateO to
makeitconcise;tomalteinformation retrieval easier; and to allow
rapid comparisons betneen map units. Characteristics of the map units
pertinent to project development are discussed below.

3.I t'tAP UNIT BrCD Brycan 1oam, coarse vari ant, 5 to 25 percent sl opes

Due to prevf ou s mi ni ng, there has been substanti al di sturbance of thi s
map unit 0n the north side of the creek in t{inter Quarters Canyon. l'fost
of the -map uni t was di silrrbed for foundati ons for the ori gi nal mi ni ng
communf ty. Boul ders and stones were used to make sma'l I retii ni ng wal I s.
Despi te th.e di sturbance, erosion has apparently been mi nimal ; rt It i ng i s
absent and gullying occurs on'ly where it wou'ld occur natura'l 1y due to
runof f from the hi gher hi 1 1 sl opes. Vegetati on has reestabl i shed i tse'l f
to what appears vi sual 1y to be a densi ty equi val ent to that 0n
undisturbed Brycan coarse variant soils.

I'IAP Ul'lIT CrE - Croydon loam, wann phase, 40 to 50 percent slopes

This map unit is similar to RGF except it occurs on'ly on the
southeast-f aci ng sl opes of general ly south-f aci ng canyon hi'l 1 si des,
whereas the RGF map unit is on the north- and east-facing slopes of
generally north-facing canyon hillsides. One map unit of CrE occurs
above the proposed surface facilities area in }linter Quarters canyon.

3.3 iiIAPUNITFaDE Falconstonyfinesandy 1oam, t0 to 60 percent
s1 opes

0n'ly a small area of this unit will be disturbed. The disturbance will
occur by widening the present access road in lfinter Quarters Canyon
where i t crosses thf s uni t for a short di stance. R,oad w'ideni ng may
require some blasting since this unit usually overlies hard sandstone.

3.+ l''!AP trNIT RFG croydon 1oam, 30 to 50 percent slopes

Tiri s nap uni t occurs
nor+"h-f aci ng canyon
ano conifers on the
slcpes. It was not

on n0rth- and east-facing slopes 0n general 1y
hillsides. It supports a corflmunity of mixed aspen
north-facing slopes and aspen 0n the east-facing
sampl ed because i t ni I I only s'l i ght,1y be di sturbed.
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- 3,5 MAP UNIT siAB silas-cc loams, 0 to g percent slopes

This unit occurs in va11ey bottoms and consequently there is a
water table at two or more feet depth. The CC soil occurs in
wetter spotl and the Silas occurs cn the high, drier spots.

sha'l 1 ow
the 1 ow,

Local
and
are

relief within the unit is only about 2 to 3 feet in Pleasant yalley
about 5 feet in l.tinter Quarters Canyon. Included in this map unii
stream channels and their channel deposits.

A siglificant portion of this unit is covered by man-made fili. The
uni t i s covered_ by rai 1 road ba1 'l ast al ong the eii sti ng Denver and Ri o
Grande llestern Railroad tracks. In hlinter Quarters Ginyon it is covered
by rai I road bal 'l ast al ong an abandoned rai I road spur ani coal -ri ch f i 1 I
along the road.

The fill along the road in tr{inter Quarters Canyon has been described and
analyzed (profiles 3 and 5 in Attachment B; loiated 0n Figure 2). The
materi al i s a mi xture of coal waste and soi I i n varyi ng proporti ons.
The saflrrati on percentages (Tab'l e 4.3 ) and the presence oi iratural iy
establishedvegetationindicatethatmostof tJre'fill is a suitabll
pl ant-growth medi um ( see Secti on 4. I .3 ). Howeviir, the coal waste i n thefill is a coarse-grained and somewhat droughty nraterial by itself. To
improve .the avai I abl e y*ater-hol di ng capaci ty of thi s mateii al , soi I can
be added. Some of the fill already has sufficient soil mixed with it to
be suitable as a soil reconstruction material.

3.6 l'lAP UHIT TrE Trag fl aggy l oam,

Thi s map un i t i s somewlrat vari abJ e.

40 to 50 percent sl opes

There are several types o f
variations in the
the Tr.ag soi I i s

substratum materi al
size and amount of
ei ther deep, s tony

, three i ncl uded so i'l seri es, and
rock fragments. The substraturn of
colluvium or soft shale altered by root penetration

and creep. It is not possible to map these separately.

The soil series inclusions consist of one contrasting soil and twosimilarsoilsin_paral1e1 families (SCS, 1967). itre contrasting,
shallow Falcon soil occurs in linear patches over sandstone strata. il
appears as light spots on aerial photographs, but not consistently
enough to be mapped. The similar Kunz soil inclusions are like the Trag
except the A horizon is thinner. The pachic Argiboroli
mixed inclusions are simi'lar to the Trag except ruhe

, fi ne-l oamy,
A horizon i s

thi cker. The Pachi c Argi boro'l I occurs mainly a'l ong hi I'l si de
drai nageways.

Sizes and amounts of rock fragment,s are about the same in the Trag,
Kun4,andPachic Argiborol'l . Sjzes fnclude pea gravels to large
boulders. Amoun*,.s vary from abou-,. I0 to 45 percent griater than 2 mm Uy
vol ume r ..

Excavatfon in this map unit will be hindered by sha'l low dept,h of bedrock



underly i ng the Fa'l con soi I and by occasi onal I arge boul ders 0n the
surface and in al'l the component soils. The Falcon soil can be stripped
to bedrock. _tdhere l arge boul ders are present they shoul d be remiiedprior to soil salvaging.

15
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4.0 SOIL ASPECTS OF RECLAMATION

+.I SOIL RECONSTRUCTION I'iATERIAL FOR DISTURBED LAI{[)

+.1 ,I Method of Eva'l uati on

The criteria for evaluating soil as a plant growth medium suitable for
recl ai mi ng di sturbed 'l and are gi ven i n Tabl e 4-1 . The cri *,,eri a i ncl ude
sodiumadsorptionratio (SAR), salinity as indicated by e'iectrica]
conductivity (EC), toxic materials, soil reaction (pH), aval'lable water-
hol di ng capaci ty, soi'l erodi bi 1 i ty f actor (K ) , wi nd erodi bi'l i ty grgup,
texture, and coarse fragments.

Limits are given for good, fair or poor sources of reconstruction
materi al . { good rati ng means vegetati on i s rel atf vely easy to
establ i sh and mai ntai n, the surface i s stabl e and resi sts erbsi on, and
the reconstructed soil has good potential productivity. l4aterial rated
fai r can usual ly be vegetated and stabfl ized rithout modi fication.
Howev.er, toP dres.si ng wi th better materi al or appl i cati on of soi I
amendments to modify one or more properties may be. used to increase
performance of the f ai r materi al . Materi a'! rated poor shoul d not be
used for recl amati on. Top dressi ng wi th better materi a'l may be
necessary to establish and maintain vegetation oyer material rated poor.

4.1.2 Soil Chemical and Physical Properties

Chemical and physical data for the predominant soils of the areas to be
aff ected Ylere col I ected to eva'luate the soi'l s as a source of
reconstruction materia'l for disturbed lands and to provide baseline data
0n soil fertil_ity, The methods used for soil chbmical and physica'l
ana'lysi s by Col orado Agri cul tural ConsuJ tants are reported i n f abt E 4-?.
The data are reported in in Table 4-3. The sampling-locations are shown
0n the soi'l maps (Figures ? and 3) by profile numbei, 0ther sources of
information used to evaluate soils for reclarnation are manuscript SCS
soi 'l survey i nf ormati on and Soi I I nterpretati ons Records. Parimeters
tested Yrere particle size analysis (very fine sand, sand, silE, clay),
textural class, saturated paste pH, el ectrical conductivi ty {EC };
saturation percenlage, sol ubl e cal cium, sodium and magnes'ium,- sodium
adsorption ratio (SAR), organic matter, 1ime, and avaiTable potassium
and phosphorus.

I et,erm'i nati ons of pi ant-avai I abl e phosphorus and potassi um v{ere done to
prov'i de baseline data 0n the fertil ity s-r.atus of the soils in accordance
ri ih the recofimendatf ons of the Utah 0i vi sion of Oil , Gas and l4i ning
tGui del ines for Management of Soi 1 s, Draft, +/I/Al l. phospnorus i;
important to root growth and helps to stimulate early p'l ant growrh vrhich
t'lilS-uefls maturi ty. Potassium i s irnportant to photcsynthesi s, hel ps to



CRITERIA FOR SO IL

Tabl e 4. I

RECONSTRUCTION I'IATERIAL FOR DISTURBED AREAS

Property
L imi ts

Fai r
Restri ct i ve
Fea turePoor

1. Sodium Adsorption
Ratio (snn1

?. Sa] inity (mnhos/cm)

3. Toxic t'laterial s

4. Soil Reaction (pH)

5. Soil Reaction (pH)

Avai'lable Water-
Holdfng Capacity
(in./in. )

Soil Erodibil ity
Factor (K)

'rlind Erodfbil ity
Group

USBA Texture

10. USDA Texture

iL. Coarse Frag. (wt.
3-10 in.
>10 in,

llater erodibility

lr2 ldi nd erodi bi 1 i ty

Excess sodi um

Excess s a'l t
Toxicity

Too ac'id

Excess I ime,
Too aI kal i nb

Droughty

Large stones
Large stones

<8

Iow

5. 6-7.8

5.6-7.8

> .10

5-12

8-15

med i um

4.5-5.5

7.9-8.4

0. 5-.10

>t2

>15

hi gh

<4.5

> 8.4

< .05O.

7.

8.

q

< .37 : .37

3

scl ncL,
5 ICL

t cos,LS,
LFS, LVFS

15-35
3:10

c, b slc, b Too cI ayey
SC

COS 'S, Too sandy
F5 , VFS

pct. )
<15 35

10

Adapted fron llational soils Handbook, ilsH - part II (a03.5(a)), (soil conservationService, no date )

fliqvers.wittr high potencial acidity should be rated poor.-If in kaolinitic family, rate one class better if experience confirms.

T7
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d

sti mul ate root growth, and promotes di sease res f stance. Eva'l uati ons of
whether val ues are 

. 
hi gh, medi um, or I ow are dependent 0n the p1 ant

speci es sel ecti on (B arrett et f,l . , 1980 ) t n the rec'l amati on !l an.
Therefore, reJ ati ve rati ngs of a,rai I abl e phosphorus and potassi um I eve'l s
are not given here.

4.1.3 Suitability as a Source lvlaterial for Reclamati0n of 0isturbed
Lands

Table4.4isaneva'l uationof soi'l reconstruction material for each
horizon of the soils in the area to be affected. The evaluation is
based on the soi 1 chemi cal and phy si cal data i n Tab'le 4.3 usi ng the
criteria of Table 4.1. The sofls are rated good, fair, or poor sources
of reconstructi on materi al . The overal 1 ratt ng gi ven for each horizon
is the rating for the most limfting criterion, Depths of suitable
materi al are sufirna ri zed i n Tabl e 4 . 5 .

The soil s are nonsal i ne and nonsodic. Sodium adsorption ratio tS*n) i s'less than I.6 for all samples tested. The EC is ?.7 or less for all
samples tested. The soils are rated good for SAR and EC.

The soi I s are rated good for toxi c materi al s. Some el ements, ru.tr as
boron and selenium, gan be deleterious to plants or the animals that
feed 0n them. Boron' accumul ates wi th sal t's i n sal i ne soi I s. Si nce
these soi I s are nonsal i ne they are judged to be I ow i n boron. No
se'lenium plant indicators (Astragalus) were found at the site and so the
soils are iudged to be low in selenium (Barrett et al., 1980).

The soils have favorabJe reactions, as measured by pH. Excessively high
0r 'low pH may cause problems in establishing protective vegetation and
influence the erodibility of the surface.' The soils are rated good to
fair for pH. The substrata of Silas and Brycan coarse variant are rated
fair with a pH of 7.9 to 8.0. The slightly hi'gh pH is due to a slight
excess of lime.

Available water-holding capacity (AblHC) is a measure of the moisture
avai'labletoplantsinthesoilprofile. AIIHC is estimated based 0n
field texture and percent coarse fragments (Forest Service, f974) for
most of the soi'l s and by the SCS Soi'l Interpretations R.ecord for the
F al con seri es . E s ti mati ons of AI,JHC can be check ed by a rel ati ve
comparison of the values of the saturation percentdge, because soils
with larger A'ilHC have a Iarger saturation percentage (Sa'l inity
Laboratory Staff, 1969 ).

The soi 1s have good avai I abl e water-ho'l di ng capaci ty except the Fal con
and ihe fi'I1 naterial , wh'ich are rated fair. These materials are rated
fai r Decause thei r sandy texi,ures cannot hoi d much avai I aul e water.
Thi s probl em can be amel i orated Fy mi x i ng of these materi al s wi th *uhe

other, finer-textured soils.

The soils of the projeci area are raterl good to fair for water

?1
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good good good
good goori good
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t'i; .iniis ir i.rri::': :-ie soil is a najor comconent.

t:*= a',scussitn in taxE,r sec-'ion 5.2.
:'.cr- i.lcioigo; rincr Jc;ilrrgflce in area to fe disturoec; evaiuation based cn iCS Soil
.;r-":r'lr?r.ati 0n lecarc anc f i el d cuservaci ons.



Tabl e 4.5

DEPTHS OF SU ITABLE TOPSO I L I,IATE R,IAL
FOR AREAS TO BE DISTURBED

(by map unit)

ap
Uni t
Symbol Components

Percent of
Map Uni t

Depth
(in.)

Kecomrnende
of Suitabl e

ep

Rati ng ( restri c ti ve
I'lateri a'l
feature )

Brycan coarse
vari ant

Brycan

u-
8- o0*

0-60+

fl.

15

fair (wind

good-fai r
( al ka'l

erod'ibi'l ity, alkaline pH)

60 in.
ine pH in substratum)

other soi'l s 10 vari abl e vari abl e

tlarge stones)

to bedrock

FaDE Falbon 80

10

0-10

0-r0

0- 14
C

0

0-30

0- 50

fai r

no soi l

fai r

fai r

10 in. or to rock
(large stones, wind
erodi bi I f ty, drouShty )

(1arge stones, wind
erodi bi 1 i'uy, droughty )

(1arge stones, clayey)

Rock 0utcrop

nod. deep Fa1con
,'

Kunz

roy

other soi 1 s variable variable
(large stones)

to bedrock15

CC soil 40

v-tg
l6-61+

goo
faf r

0- 7 good
7 -?9 good-fai r

29-64+ fai r

(water erooi bi 1 i ty, excess
lime, clayey)

60 in.
(water erocibility)

Fal con

Kunz

Pachic Argiborol 1

i5 0-t4

0-6C+

0-60+

fair

fair
f

fai r

(1arge stcnes, clayey)

l0 in. or to rock
(large stones, wind
erodibil it/, droughty )

60 in.
ii arge stones, c'l ayey )

60 in.

l5

,I0



o) glo$ibi'l iI{ (Table 4.4). 'Jater erodibil!:y is indicared ty(Table 4.6), which is explained nore fu] 11. in Seci,ion 4.A.
the K factor
K values for

qampledsoilsarecalcu'l atedusingthe labora'r,ory oata in TabIe 4.3
('d i schmei er and Smi th, 19 78 ) . K val ues f or the Fi] con ser.i es are f rom
the SCS Soil Interpretations Record,

The subsoi'l of Silas and subsoi'l and subsi:'atum of the CC soil are ratedfairforwatererodibility. Thehigher rdr,Er^ erooilili-.'y .i s due totheir high content of silt and very fine sand. Their surface horizgns
are less erodible because the large amount of organic rnatter binds the
parti cl es together. l,{ater erodi bi 1 i ty of these ioi 1 s i s not expected to
be a problem because their subsoils will not be distur=ed, and the
terrain at the proposed railroad loadout is nearly level. The subsoil
and substratum of Trag are not erociible because their high content of
coarse fragments acts as a mulch (l{ischmeier and Smitlr, 1178, p. l0).
The soils of the site are rated good to fair for wino erodibility. Hind
er9{ibil ity i s rated from the wind erodibil ity group ("tEG; see Sectf on4.2). The sandy 'loams of the Fa]con soi't and-the subsoil and substratumof the Brycan coarse variant are rated fair.
Soil textures at the site are rated good to fair. Texture influences
available water-h.ol ding capacity, erodibility by wind or water, soilstructure, cOnsi stence, water intake rate, ruiloff, fertil ity,
lolkab.t I i ty, traffi cabi 1 i !y , and potenti al sl i ppage hazard. The Trag
below I0 inches is rated fair because the horizoni are clay loams. Thi;
wi I I be amel i orated duri ng stri ppi ng by mf xi ng of these horizons wi th
the I ess c1 ayey surf ace of Trag and wi th the iandy 'l aam of the Fa'lconsoil which is included in the TrE map unit. The Si'tas be'iow 55 f nches
i s rated f ai r; the substratum ryi 1 

'l not be aff ected, however.

Th. Brycan vari an!, CC , and Si'l as soi I s are r'ated gocd fcr coarse
fragments; the Falcon and Trag are fair, Coarse fragrents.influence the
ease of excavati on, stockpi 1 i ng, respreacii ng, and sut taOi ii ty for the
fina'l land use. A certain amount of coarse fragments can be tolerated
depending upon the size and the intended use of tne reclaimed area.
Evaluations of coarse fragrnents are based on profile descriptions for
_thg sampled soils and 0n the SCS Soil InierprErations Record for the
Falcon series. Coarse fragments are a restrictive feature for the Trag
and Falccn series and minor incluced soiis on tne hillsropes. In some
areas these soi I s have l arge stones and bou'l ders. Aj ?hough coarse
f r-a-gments of the soi I s 0n the hi I I sl opes r''educe thei r- workabi I t ty, theywill be advantageous for minimiz'ing ercsion on topscil siockptiis and
redressed soil on steep slopes.

The fill materia'l left from the
shown in Table 4.4) is good to
wiih the except,ion of the tcp ?
horizons are too ciroughty, but
in some finer-textureci topsoii.

previous nining (profiies 3 and 5, not
fair fcr soil reconstruc--i0n materiaJ
hor'::cns if ;'tfile 3.hor'::cns if ;.tfi'i e 3, These fill

the rroll eii ccul : Je 'ecii i: eo ly mi xi nq!y mi xi ng
Tne fair raiin_: for scme cther fi'l ls(fitlhorizons? toSinprofiie5; iscu:t0 noderais r:nd 0r water

erodibility whjch is partly oue tc :he Drtserti:s of ine :snixed soi'l .



The overa'l 1 rati ngs of the soi I s
of soil rec0nstruc'uion material ,
to fair to a depth of 60 or more
series. Except for the Falcon,
required for an adequate volume

+.2 S()IL ERODIBILITT

ale gogq to fair. There wi'll be pl enty
-0verall, dll the soils are rated good
i nches, except for the sha'l I ow FaTcon

the soils can be stripped to the depth
of reclamation materia'l ,

Parti cl e si zes and
Coarse fragments,

Soil erodibiljty is an important consideration in the selection of
suitable soil rec0nstruction material and in recl amation planning.
Erodi bi I i ty can af f ect the success of recl amati on and the ainount of
sedirnent $ellrated by disturbance. The water erodibility factor (K) and
wind erodibility grouP (!lEG) were ca]cu]ated (Table 4.6) to evaluatesoil reconstruction rnaterial (Section 4.1.31 and for use in reclamation
pl anni ng.

Theratererodibilityof soils (t< factor) is calculated using the
parameters of: percentages _of si 1 t, very fine sand, coarser sands,
organic matter and ioarse fragmentg; sof I prgf!l e permeabi'l ity; and typeof soil structure (l'ti schmei er and Smi th, igTB ).
organic matter wers measured in the laboratory.

o; penneabi I i ty and structure were esti mated i n the fi el d. The 1 arger the
K factor, the greater i s the suscepti bi 1 i ty of the soi I t6 water
erosion. 0ther factors that nrust be considered in assessing water
erosion on the site are rainfal I intensity, slope steepness, tength and
shape, vegetati ve and p1 ant 1 i tter cover,- and eiosion iontr6l prictices.

The wind erodibility group (l,lEG) is estimated using $CS criteria based
uPg!. texture, presence of 1 ime and coarse fragments (Forest Service,
1979 ). liletness Yras not cons i dered here, though i t i s by the SCS;
because soi I s wi l'l dry out i f they are stockpil ed. The smal i er the blEG
number, the greater is the wind erodibility, 0ther factors important in
assessing rvind erosion at the sit,e are the roughness of the sbit, wind
vel oci ties, dryness of the soi I surf ace, she'ltiri ng effects of woodl ands
and topographi c ri ses, and vegetati ve and p'lant I i tter cover tBarrett etiJ., 1980).

4.3 SOIL hANDLING

I n 'Ji nter Quarters Canyon, any areas that wi I I be covered wi thartificial rill 0r will be compacted should be stripped of enough
topsoil t,o provide an adequate volurne for reclamation. bbcause of t[elongteryof soil stockpiling, ft is not rrorthwhile to separately
stockpile ;he organic-rich surface (n horizons) and the underlying sofl
horizons. 3tq stockpi 1e can comoi ne al I horizons of al I -uhe - hi il s'l ope
.soils (Tup uni'us TrE and FaDE). if stockpiling of soiJs in tne canyon
bottom {Tup -uni is tsrCO, SiAB ) i s necessary, thiy shoul d be stockpii ed
separately from *uhe stony hillslope soils. Thehillside soils have a
I ow water erodi oi'l i ty (r factcr', iabl e 4.6 ) which makes them i deal f or

e
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Tabl e 4.6

SOIL ERODIBILITY

Soi 1 Seri es
(Map Uni t Symbol s )a

USLE 'dateF
Erodibil ity
Factor ( K )

Depth
(in.)

l{i nd
Erodibi I i ty
Group {'r{EG )

B rycan coarse
vari ant
(BrCD )

CC sofl
(siAB)

?
C roydon-
(C rE, RGF )

Fal con
(FaDE )

Silas
(siA8 )

Trag
(TrE )

0-g
8-60+

0-16
I 6-42
42-64+

0-a2
??-48

0-7
7 -14

0-45
45-6 It
0-10

I 0-45
45-60+

0.25
0.20-0. eg

0. l5-0.40
0, 30-0 .39

0.39

o.24
0.32

0.10
0. 10

0.32-0.46
0.3e-0.42

0, 16
0.I6-0.19

0,lg

5
3

6
5
5

5
6

3

3

5
4L

5
6

6

Hap units in which the soil
b Incl udes correction for coarse

c From SCS Soi 1 I nterpretati ons

i s a. major component.

fragments (l,ti schmei er

R ecord.

and Smith, 1978, p. I0).

J



redressing steep slopes. In
are more erodi bl e. The soi J s
on gentle slopes comparable to
The topsoil stockpiles should

contrast, the soi 1 s of the canyon bottom

be surrounded by a low r"'idge to prevent loss

bottom shoul d be redressed
which they natural'ly occur.
by mulch and vegetation, and
of eroded topsoil.

of the canyon
the ones on

be stabilized



5 ,0 LAi,iD USE

CAPAB I L I TY A.YD CURRE}IT USE OF LAII D

Current uses of the land are shown on a
scale of I:6,000 (I" = S00'). Current,
series, al ong wi th their capabi I ity
irrigated use, potential -naturil forage
species are presented in Table 5.1.

A negative prime farmland
Hutchings, ihe State Sojl
Utah (Attachment D). 'de
f armi ng are s'ueep s I ope s

map (Figure 4) of the area at a
Jand uses for each of the soi'l
classes for non-i rrigated and
production, and important tree

5.1.1 Grazing

Grazing within the_proiect area occurs on irrigated pasture andunimproved range. The soil s wi th the hi ghest potenti il for thethe Croydon and Si l as soi'ls (Tabl e
production of natural forage are
5.1 ),

I It jgated pasture 0n S i'l as, CC , and B rycan coarse vari ant soi I s occursat the mouth of l'lf nter Quarters Canlon. The nay 
- is natural and

.ulimProved and i s harvestgd. Uy grazi ng. Thg_ area i s tt ooO f riigaieO byblocking the flow in a ditch tnat runi parallel to the 
-i.c.ss 

road inI'l'inter Quart-ers Canyon. The area i s octasi ona'l Iy fra.roweA, About 100
c0ws wi th cal ves are run 0n an area of about 16O acreJ from miv to0ctober 0r November (Jensen, lggl),
The 'l and in.the permit area west of Section 5, T. IJ S., R. 7 E. and thehilly area j1.![. Ihl.guarter of section 5 is useo for stieep and cattlegrazing, wildlife habitat, and watershed, The predominini soils are theTrag and Croydon.soils. The area west of Section S is g"izeA from ,Junethrough 0ctober (A'l1red, 1981). The area in Section S 

-is grazed fromHay through 0ctober or November (Jensen, lggl ) .

5 ' I . Z The Potenti al for Cul ti vati on and Prime Farml and Determi nati on

Land-capabil ity cl asses of the so'il s for non-irrigated management, and
J.ot irrigated management when applicable, are preiented .in Table g.l.
T!.y show that the gnly soil thlt is ai all' suited for cultivationwithin the area to be disturbed is the Brycan coarse variant, E to aSpercent s'lopes ' However, i t occurs f n arias too smal I to be cul ti vatedand the upperrnost slopes are too steep. A'l I the other soils in thearea to be disturbed are generaliy suitable only for grezing, wilcilifehabi tat, and watershed. r 17' --

dei,ermi naii on has been made by l4r. T. g ,
sci entf st for the soi I conservatr'on servi ce i n

concu r w i rh thi s fi ndi ng. The f act,ors I imi ti ng
and si,ony soils on the hi'i 1s'ides 'in I.,linter

?8
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TaoIe 5.i

PL.{iTT PROOUCTIOII CiPABIL :;Y
ino c.iRREl,iT uSi 0F sc::s

roi I
irri es 3iope
,:-.ap Jni t Pnase
r:'.'iiOol 5 rq

iapauility Clasf
lion-i rri gated lrri Eated Current Ldnd Use

Pctenti rI ttaturri-
. r-orage 7 rccucti on

I I bs. drly wt. /ac. I

f avoraol e/ normal I
unfavoraol e years

inportant
Tree Species

iryran i-lti slope
c,Ja:'5e
vlri ant
r3r,lU I

iC soil all
i5 iA5 I

,lroyoon al l
iu ri , RtrF )

: :'l ;in ll 'l

* i'- aUf, r

lrias ri'l
tli;3i

.*Jt--o Si.lpg

6d iEd

F
7L'

range, ilccess road,
irrigated pasture,
ri1dlife habitat,
Hatershed

irrlgated pasture,
range, rildl ife
habitat, Haiershed,
access road

roo<led range,
rilolife habitat,
ratershed

range, rildl i fe
habi tat, 'ratershed

irrigatetl pasture,
range, rildl ife
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d,lao ,.tnit3 t,t rhich tne soil is I r,tajor ccnconent.
0:irsses i --nrcugn + are suitaole for cuii:ytElon with class I having the'least
'irmtilir..ns itr:Jjtivai'ion ano i :'-re nos:. ljassss - :rrough 3 are unsi.i'ir.tble for
:ri-,ivat:cn riin increasing severity of lruit:::ons. Limitat-ians primarii;r Jlus?tt )!
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Quarters Canyon, and co'l d
Quarters Canyon.

soiI temperatures in the bottomlands of }linter

5.I.3 Forestry

T he north- , Bit s t- ,
Canyon and on the
being utilized for
di sturbed.

and southeast-f aci ng h'i'll s1 opes i n ldi nter Quarters
adj acent ri dges are wooril ands. The woodJ and i s not
wood products iAl 1 red, l98I ). Ho woodl and wi I I be

5.1 .4 Transportati on Routes

The unimproved dirt access road in
important route. It is used only
llinter Quarters Canyon. A locked
road.

l{i nter Quarters Canyon i s not an
for access t0 the rangelands uithin
gate presently restricts access on the

o
5 .1 .5 Recreati on

Recreation i n tti nter Quarters Canyon i s I imited by the restriction of
access to the area by the private landowner. Recreational users of the
area must walk or ride horses to get into the area. Activities include
hunti ng for deer and el k , and trout fi shi ng (Al I red, 1981 ) .

5.? HISTORIC LA}TD USE

llinter Quarters Carryon vras the site of 5 underground coal mines which
operated over the peri od f rom 1878 to the 1930's. lrthi'l e . the lli nter
Quarters Mines were active, a mining community existed in the canyon to
the east of the proposed surface facilities area. Relic buildings and
foundations stili ekist along the access road in the canyon in Section 6

and the eastern part of Section l.

5 .3 LOCAL LA}ID USE CLASSIFICATION

The entire project area lies within Carbon County's newly created CE-e,
C ri ti cal Envi ronmental Zone. These CE-e I ancis coyer certai n ivlountai n
riparian and other lands of epvironmental concern in the county.
However, these lands are of less lriticat concern than the CE-I lanis
and consequently do allow for certain Jevels of m'i ning. Maior
uncierground mi nes , when approved by the cou nty commi s s i on anC i n
accordance wi th the app'l i cabl e prcvi si ons of Chapter 5-4 of the
Development Code of Carbon County, Utah, are aliowed within this CE-Z
zone +
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ATTACH!4EI'IT A

Abbreviations for

Soil Descriptions



ABBREVIATIONS FOR

SOIL DESCRIPTIONS

(soil conservation Service; National soils Handbook
1960; and 1951, p. 139-140)

Part II 407.1(a) (3)i ii;

Abundance:
ffiTf,r-or surfacg). ., . . . r. ..... ... .f
common (20209 of surface)... r.rr.....c
rnany (>209 of surface).. . . . , .. ... .. . .lll

blaCk. r.. r.... r. r.. '.,,....bI.
blugr r.............., r,.,.bJug
brOwnr... lr .' r . . r . . .. r. ...brn.
brownish gray.. . brn. gF. , etc,
caicargous. .,.'.. | | r, . . . .calc.

Mod i fi er:
Effiutdery
BYV Very bou 1 dery
BYX Extrenre 1y bou I de ry
CB Cobbl y
CBA Angul ar cobbly
CBV Very cobbly
CN Channery
CNV Very channery
CR Cherty

Texture or terms used

C0L0R (Low, 1977)

dark... t r. r.... r r.. r..dk.
gfay. r . . . r . . . . . . r . r . . . gf.
gfggn... r. r....... '..gfn.
pink..... r. r... r. r. f.pink

TEXTURE

CRC Coarse cherty
CRV Very cherty
FL Fl aggy
FLV Very fl aggy
GR Gravel ly
GRC Coarse gravel 1y
GRF Fi ne gravel 1y
GRV Very gravel 1y
!4K fvlucky

MOTTL ING

Sfze:
TTE (*5 rm)... r............, r......r r.,.1
mgdium (s-tS mm). r. r............. r r. r ....2
coarse (t15 mm)......r..r..... I r...r.....3

fed. . . r r . r .. . . o r r r r . . . r fgd
variegatedr . . r . o . ., . varig.
whf tg... r. r.l r. r. f . r...wh.
yel low.. . .,.... r......ygI .

PT Peaty
5H .Shaly
SHV Very shaly
SR Sirati fi ed
ST Stony
STV Very stony
STX Extremely stony
SY Siaty
SYV Very slaty

GYP G,upsiferous material
l'',M Hemic material
iCE ice or frozen soil
I l{D indurated
IlARL i'larl
XFT l4irc ky-pea t
iluC K i'l,.ick
A-t-iiLJ i /3.'.l
. 

-ill 
. bJV

SG Sand and Gravel
SP Sapric naterial
UhB Unweathered bedrock
VAR */ariabl 

e
hB ne:thered bedroci<
C:llD Cinders
'i : Cl ! 'l ohf c'l av 'lnem- ptr

Lontras-L_ (Variations of hue and chroma of matrtx and mottles):
faint (closely rglatgd)....... r. r.. r.. I r r r. r.. r... o r. r. r r....f
distinct (t-a hues and several units in chroma and value).. ..d
prontinent (several units in hue, valr.re, anC chroma)...,......p

-r;FS 
Loamy fine sand

II'-VFS Loamy very f i ne sanci

VCOS Very coarse sand
COS Coarse sand
S Sand
FS Fine sand
'i FS Very f i ne sand
'-C05 Loamy coarse sani
tS Loamy sand

SL Sandy I oam
FSL Fine sanCy loam
'/FSL Very f i ne sandy I oam
! Loan
1 t Liqht

I i eu of texture:
SIL Sijt loam
SI Si 1t
SCL Sandy cl ay 1 oam
CL Cl ay I oam
S ICL Cl ay I oan
SC Sandy c'l ay
SiC Silty clay
C Clay
CE Ccporgeneous earth
CEH CernenteC
DE l'iatamaceous eartn
FB Fibric meterial
FRAG lragmenlal maierial
G Gravel
hv rieav v '



Grade:
structurglgss. . .. . . .. .0
Wgak. i.. .... r r r ..... .. f.

modgrate. .... r.. r . r ...2
Strong.... r r.. r r +.....3

Si ze (differs 'lvith kind of structure as
Di ameter of

STRUCTURE

Fo.rm or -Tvog:platy. r. r..... r +.....,p'l
prismatic.. r., ., .... ..pF
columnat'.. ..,. . r .. ]..cpr
b'locky. r .... .., r... .. .bk
angular blocky. ,. ,...abk

follows):
Thi ckness

subangular blocky. . . .sbk
granular... .. . . r r, .. ..$l^
CfUmb.. +. r. r * r 1......Cl.
singie graif'l. . . . . .. .,.sg
massivg.. ...., . r. l.....lll

D i amete r
of bl ocks

D i ameter
Size I ass

vf very fine
or very thi n*

f fine or thin
m medi um

l,let soil:
nonffiy..r........,so
slightly sticky......ss
StiCky. I r r r.. f . r '.. '..S
vgry sticky..... .,...vs
nonplastic, . ., . . . . . ..po
sl ightly plastic.. ...ps
plastic.. . r r r r r,....,.p
very plastic. ... +..,.vp

cf olates
<1 mrn

L-Z mm

e-5 mn
5-10 mm

>10 ffrn

CONS ISTENCE

Moist soil:
Iffi..r....r.....J
vgry friabl€... r. r...vfr
friabl€. ., 1.... ..... ..fF
f i rm. . . . . r I r r . . . . | . | . ' f i
very firm. l r,. r......vfi
extremely t,t*. ., . . . . gf-i

Cementat i on :

Ory soi] :

lE6se* . . . . r . I r , e | . . , .'l
.SOft... r... D.. ..... r r.. rS
slightly hard...,.....sh
hafd. r... r.' r' r.'.. ...'h
vgry frard, r.... r |,.,,.vh

ranuJ es

<1 Inm

l-e mm

?-5 ffin

<5 rffn

5- 10 mm

10-e0 mm

e0-50 mm

>50 mm

of prisms

<10 mm

10-20 mm

20-50 mm

50-1.00 mm

>100 mm

c coarse or thick* 5-10 nun

vc very coarse > 10 rrm

or very thick*

tveakly cemented. ... .
strongly cemented. . .

..cw

..cs
i ndurated . ci

REACT I ON

-E,f.f.ervescence wi!.h H,Cl:
none.,.e .r....90
s'l f ght.... r...........,€
strong.. . r r r. . r .... ...eS
violent. .. o.., r.,.ev

BCUI{DARY

Toooqraphy:
ffioTffin-ear'ly i plane). . . r o . . . . - . . .S
'.Javy (pocke;s r 'a i cith
i rregul ar (pocke;s , cieoth
rroken (d'iscontinuous)....... e ]........--.b



ROOTS

Abundance of roots b number and size
V ery fi ne ne Medi um

?-i mm

oarse
Ccde Class I mm

verage nu
b? mm

er per
<10

10 to
> 100

square dec

100

me:3r
<l

iiol0
-e10

5- 10 mm

<1

1to5
:5

I
?
3

Few
Common

<10
10 to 100

Many >100

Size:
very fine (.1 mm in diameter)... .. . .vf
fine (1-2 mm in diameter),. r...,.....f
medium (2-5 mm in diameter)..........lil
coarsg (r5 mnr in d'iameter)..... i....co

PORES

Code Cl ass 0.1-0.5 trm .5-2 rm
verage number per square dec

Few
Cormon
Many

<25
?5 to 200

>200

<10
10 to 50

?-5 nln
meter

<1
1to5

5-10 rrn

<1
I to 2.5

z?.5e I
2
3 >50 15

Conti nu i ty:
discontinuous. r... r r. t .. . r.. f... r..dis
COnStfUCtgd. r I r.. i. r. | . ..... r.....COflS
COntinUOuS.. .,. r.,... o.,.,........COnt

CLAY

Frequencl (fr of pea faces and/or pores
conta'ining clay films:

very fgw (*52). ... . . , . .. .... r......,vl
fgw (5-25%)..., r.. r,. 1,.,.....+......1
cgrilnon (25-50:llr...,,., e...rr r. ....,,?
nlany (50-90:{) r r,, r . r .... r... r..,.3
ccntinuous (t90?f ).. . ,....,...4

VgSiCUJal"...r..'. " r.'.... r.rr.f .....V
irregular or intgrstitial ... r...,.... i
tUbUIar... r.. r.. . +.. ..1.. r r.. I r r.....t

FILHS

Thickness:
tn]n.. r.. .. t r. e .... '.. r r... r. r. r.....11
moderately thick...... r r. r. +. r r.....mk
thiCk'.... . . . . . . r . r ? e . r. ' ' r r ' . . r -..' . k

ffithin45'ofvertica])...|.r.......r....ver
horizontal (within 45' of horizontal ),,.,. r.,.......hor
randonr (neither vertical nor horizontal ).,. r,., -. ..ran
oblique (near 45" to vertica1 or horizonta'l ).. +..,.obl

@qjplcgr:
clay fiimi occur on faces of peds... ......"pf
clay films.line tuLu'lar or interstitial pores, ....,.po
,oriented clay occurs as bridges holding mineral grains togeEher..... .....br
coiioid stains mine.al grains. .....,..c0

0rientation:



t

ATTACH!,IENT B

Descriptions of Sampled Soil profiles
of CC Soi'l , Silas Serf es, FitI
0v911ying CC Soil , Trag Series,
Fil I , and Brycan Coarse Variant

J
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ATTACHHENT C

SCS Official Soi'l Series Descriptions
of Croydon, Falcon and Kunz Series



]

CROYDOII SERIES

Thc Croydoa rcricr essrircr of decp, srll dreiacd roilr chrc fotrcd in aegerirl
thcre roilr .ra oE aorgh-faci,ng noucrsis rlopcr. Ihc aclg irntrurl prceipiE,rgion
trcrtr a[nurl eir teEFracurc ir rbour 38'F. i

Soil Ferilyr Fiur-lolay, aixcd trgic CrToborcllr.

Esr,rblishcd Scricr
Rrv. ,fJlJAC/r"IE
lrt74-

s:rghcred froo srndrEotrr.
i,r abous 30 ineher aud the

Eiryr Gotdoa lo.!. roodlrld. (Colorr ra. lor oirg toil lal... otbrrvitr otrd.)

Ol-t fsrf !o.O' l.rv.. |!d oGhrs plmt rrtrrirt. (t ro a tEcfer rblsl)

AII-O ro a ilchrr r veat d.aL baov! {Iotf 2l2l loo.. v.?t d.sl 3rryirh bron (ton 3/2) 'tstr e.rL tbisl
pI.Gt.rn|cG||s. Eh.r, p.sar Eo Dd.a.G. fiar 3seorl.s3 .of3. lti.bl3, loorric,Lt rnd rlijbrly gl..rie;
.at r.8t dar, tilr rd cors!. roosr i .li8hclt ..ld (tE 6.5h €l||G rEclh hrd.tt. (3 co 16 bcb..
chtel)

ll2-a ro 16. bcl.t, y.at &sl brou! (lon 2/2) tc|!. t3st dral tr.tld lsou! (fo!r l/2) arti Da."rc.
ndln jrrorl* .GtlreGun; .olr, r.rt fsirll., lirE.ll€lt d ruth3tt glIcie; rry trat fls. lhsosth
co.8t. soolri rli3btly ..ld (pf 5.5)i rlrupt lrok.! DanodrrT. (0 ro ll lqcb.| tlisl)

A2-t6 Go 2it trchr., bsoE ( totr t/3) b..Yy to.r. trb Droe (l0lr 6ltl dat:, Ird eorat. |ub|u8sl8 blo€Lt
r38!c!s8r i rlllbGtt bGd, vtrt lrirbh, rlifbtlt rriclt Ed rlltitlt tlrttie; co!D! vtrt tia. cbsar$
ca.r. Booari eoo llne ponr; t Fsqaot tlrrrl i t5 ?.sc.o3 ol cllr ioriroo ir rdut bcssca ugtslal
lsr lU lort G 6ot.i rllShslt dd (rl 6.1); cl.er ntt l@trEt. (t cc ll bch.r thlel)

to ?E incbrr, ligbt olivr broru (t.5f 5/4) rilty elry lou, prl. olivr (5I. 6/3) dr7; obdrrrc:
rubrntslrr bloekT ttfilctrrr.i vcr:t brrd, fini rtieLy ud plutie; frr vrr; fiur, finc rnd cdiua
coma fiuc porcr; cocu thia rod arlt oodcrrsrly rbich ehy filu. o! frctr of pcdri rurll
of Al2 bori,aa fror roiurl burson; rlightly ecid (pE 6.2)i clrrr t@oth bouadrry. (3 to l0

rbich)

Eo {O iuebcr, light olivr bsoru (2.51 5/A) riltt cl,rt lor!, prh olivc (5t 613) dry; Ddtntc
rubrn$rlu blocky lEnrcBun Bhrt prrGr Eo EoderrGr finr rubrngulrr bloeky; vrtT hrrd, firu,

rsiclt !d tLrtiei frr vrrT lilr Ed lla. EooGri cool tlll pc.r; cooriuuon. tlh el.t flhr cn lrecr
ot DGlr; .U8htlt Gid (pf 6.2)g el.er.rooch boqldrat. (5 sc 3l hcl3. sbfuL)

c-ao Go lE i8eb.., li3ht olh. lrol! (2.5r 5/r) h.ryt rlls lo-. p.l. oll-vr (lt 613) dat; e||l rdlrrtr
|||!qul8 blockt rssuslss.; hrrrlr lriebh. ltitLtlt .stelt oa th.cl€,; Lv lia. soolr; .llthslt reld
'(pf 6.2); $arpG .Eoth bousd.st. (0 ro 2:l i!ch.. llisl)

'B2ls-22
ndiur
rooEri
poelrtr
inchcr

l22B-ZE
cortL

B-{E inehcr,

Tvoc Ipcetioat
touEh rEd 20O

Rragr in Cherretcrirticrt Drc utlic rpip:don ir Il
rattcr frcn 39 to 53 incher.

urrchcr.cd rrtrdrc,ogG bcdrock.

lbrgrn CounEy, Uteh; ebous ll.5 ailee c,lrs, aad 4lilcr north of Croydon, Uteh; l'475 lcet
fc* urG of thc lfH GostrGr of rce. 34, T'511., R.JE'

to 19 iacher thick. 1hc eoqbinsd thickncrr of shc

drrr thrn 50 ischcr. lbr urtr rtrcurl roil t,rlrtpertgur?
ocrn ru@cr rciI gtopcrrEutt rl[gcr froc 56' go 59'F.

Soft rcrtbcred rradrE,oue o€curr rq dcpEh. of 45 to
rE dcpGh of ?0 inchcr Erng?r froa 39' go 42'F. Ihc
Thr roib rrl udurlly ooirc but, err dry for 30 eo

drt, 4 through 6 ooirs tsd chroue of 2

rc cobbly reudy loau. Th:s horiaoa :,s

65 ro.rael3irr &t. atsilt lrar rrtE r. locl fs.tit'3. co!.lrt ol so$d.d FbbI.. dd c.bbl.tr Ed t ESt
tsol 0 !o 20 D.rcrn3 i! sb. lt hositoo, O to 30 P.rcro3 is 3hr lil hosisor. 0 co l0 P.aeroE itr Eh. l2!
borird !d 0 io 20 p.rc.ac tl Bhr C bori:o!.

fh. AI !o!it6 h.. v.ls. o! 3 Glsoutb tdrt,2 o! 3 o!rr. rod chs[. o! 2c 3 dtt. l! it lo.[ os rilt
lorr, rdiur ..id Eo llighslt rcid. Ed it ll ro 19 ilchcl 3hi3l.

itrr A2 horira hrr lnrc of 10YB or 2.5T' vrluc
chrnrgh 4 drl end aoirc. Ic Eruglr frcta losu'
rlighcly or edlua acid rad ir 3 r,o tl i-seher

of 5 shrough I
or eobbly loro
cbi,ck.

( loYB ia prrtritre 32r hori,zaa har doqiaenc huc of 2.51 or
aad J+ or 5 uoisc, . ad :hrcloe of t through 4

Thic horicoa hec trerk Eo trodcEtte, fi,uc co
concinuous rhin ad i:s co aeny aodcrrtelt
aci.d, aaa' ir l5 co 58 iachee Ehick.

aad mrsc. Ir rrages{ry d mrsc. Ir rrages foou rilcy elay Loao co elay lcau.
aubangular b!.oeky rr,rrrcEure. Clay illns ara cocnon E,c

5Y

30rrta
chieic

of roa: pcdonr), value of 5 through 7 dry

co@ron E,o

1hc C horiccn baE doei,aeas huc of ?.5Y rr 5T

or 5 aoi.rc, atd chtcce of 2 ehrough 4 dry ead

on faeer of pcCr. The 32r hor:.zsn is slightly or acdiura

(10YR ia prrtr of roue pccoar), 'rllue of 5 rhrough 7 dry,
aoirE, It rrnEer froo rllr loaa cc loaa, grav€lly loan,

elay loes or rilcy slry lorc, Ttrir horissr Eruges f,roa eoserlcrrcour to ooderately caleareous .cd :.s

aedirrn ec,id rhrough acucral.



Croydoa Scrirr

Colp.rlst S.s!!!t tt.r. .!. !h. l[.d.!r Aseh.b.t ' Dt ' C.lLt ' lou8tl...r l.t.r. &Eoorr L.ti3t, Luskt,
tF6-ro.;;EF!, llichrl.oo, !|isc!., tbotdr ' llssr.G ' tbl3. Lebair,.0!o ti!o' lrr.3s..l, lbiligrbu4,
?rirrsr, l|d.l. Spoor.ll.t' tlltlt' Itltas' tsossdrl.r ?.llrrill., ?oo.I.t .!d lol.3. .rsl.t. All of
rhcr. .oilr bcl 12 hoti:oor. hrd.lr Dr.. Grllir, llcon.' Lrril!, LFrqroq. !!ich.lron, Honid., !tors.G,
Oro ti!o, hlct.rhr Philigrbuq, I[lr l{o3rt, gall.till. |ad flootl.t rcilr h.v. lroai.oo. of ..qoodrltf
crlciu! ers!o[s. eeulrbtiol. lsch.brl roilr |a. .Gtotrllt Gid. &us8l.tr roilr h.v! 20 30 35 Fse.sr
.aoct, ::r8r.qt. i! lbr !2! ha!ir6. l.r.8r tl6o!., Ixcbt, LFro.oq. !lis.cl.' ltull, llcrl.od., t.r.srr!L,
Prir.tlr. t [.], t!iEi!. treutrl.l!, |!a roorl.t roitr cr 20 so 60 hcl.. d..p or.r lcdloel. Lto!r.!
roib hrw hith elso!. iror rtrilr ls tb. toltr tarr ct 3b. I |nd utgas c hosi:6r ad d-irt.!B hur. ot
lOiB os stdd.s, tbnLodr Filr ht'. L|. ol lofl os ttdd.r b rl! Frsr cl Ehr l2r hci:o. 39olllrr
.oil. b.e. hrt. ol tI! oa 2.51e. loqtr .oib brvr ll boaisoi. 5 to l0 lB.h.r Ehieh.

6.o9Dhi! s.!!lbgf c!ot&! roilr rs. rt rlcvrtlocr oa 5'400 3o 8'300 f!.r. tt.t occua on north-fuci!8
EnftTfi-.I6i-3logo rn3r lrl !0 to 6o gceror, tt... .oilr lorrd l! s.dauc .!d loeel rltuviu.
v|lrhstd 116 $!araos.. !r. qlir.ra ir bri. od tb. .t lrt ourl grrelgltr:lol na3rr ftd 2:i Go 35
i!sh.!. tha rat! .lnrrrl !.!p.s*rE. ir tt' cc 60'1. S. rrrl rurat !l!?.artrlr. ir 5l' :o 56'1., .!d rhe
&ors-!s.. grrlod rro3$ 116 6t !c tt dryt.

A.roeirs.d soibr D.r. a. th. !.d.., t b.ll, glloll. b€Lr' 3!a", |!a Sc.y. .oib. !.d.. |oitr hrv.
EilEeJ-fFG Err lbo 20 tlchu thlcl loa kct 12 lodrorrr. tdrlt rllr hstt rulr.s .olt
a6Fsrsrtsr gr..srs 3L8 59'1. !d hsl & 12 britc. Eltoal rotlr l.cL I ollle .pip.do! |ll .rt 20 Go

aO ilBbar d..p to b.drocl. Lt|.lt gtE .!d S€&r rcilr brE ca 3l& 3t 9.sc|!! roct lsrt!.alr 1! 3h.
cor3rol reclel aa l|tt b.'oa t.tlf' tln a! t.5n.
Dsriut. rd Lrt..!{llstr lalt. dsd!.tti rlor aoott; Da.sctlt rlou lenobllity.

btrrc rildryrr Frviarf rcdgGr rad

rar ufrd for rrtrrrhrdr trct., yildtifr hrbicrg rnd tidrr produccion.
rflrcc, rfiitr !ir, Dortlu-fir, roosbcrrtr EouEEri! baoEGtErrrr nineberk,
rillorr

Dirtributiot rnd lrtrott 'ltorthrrn llgrh. Ittir rrtirl ir iuutrlrivr.
Srriu Erteblirhrdt tbrjrn lltrl, l{orgrn Coutry' Uteh' 1t74.

trt,isarl Cooprrrtivc Soil Survcy
u. s. a,

Um rad Yc
Tttc prrr.at



FATCOI| SER,IES

fhe Falccn ser1es !s a aenber of ehe loay, utxed faally of
have dark g=ayLsh brotrn,very frlable, gracular A horlaons,
aeusrai C ':'.orieons over hard arkogLc cooglouerace ec depth

Twifvi:re ?e<ioa; Falcon coers€ saudy loaa - open tLuber
(Colors are f;r dry soil ualass other.r{,se

Establlshed Serles
Rev. R*+!
t+ l7 t,

Ll.rhte Ilaploborolls. Salcou soils tirpicalJ.;,'
and llghc EteI, gravelJ.y crarse sandy loa:.
of abour l4 lnches.

noted. )

a

Al C-7"-Drrk glrtt.h blot|! (fotl 6/2) €o.rr. ||odt !oE; v.tt d.rL brorrn (to'ilR !/2) Dl.C; lcdrr.c.
ftra gr&ular atructura; roft. vrrt lrl$t' ; l0 Da8ca! tr.v.li !.u!Erl; cl.rr rdooth
bousd.ry. (5 Go l0 ts.b.r rhl,cl')

7-i3"-Lighl gray (108,712) gravelly ccarse sandy loam; graytsh bronn (10113.5/l) aolsE; reak
acdtua subaagular bloeky stnrctute; crtEeElrly bard, very frlable; 20 percert, fln€ and very
fiae asgular granl,te graveli neutral; abnrpt sEooth bouudarlp.

I 1,4-20'-S.rd .Florlc .Gd.t6. |ld c,ortlor.s.r..

a@9,! Doir8ll. Con!"t' Colos.doi oB !h. .rrt .rl. ol Coloa.do.Stat. llglu.t 83, 500 laGr
loElh ot !h. rqrrhs.rE cor! r ol .cc,. 35, t.los., t.56lt.

lar3 lr Ctrr1cclElrclcr3 !.r. a.rdlrclor ly?l,caUt la Drt lb||r 60 9.!c.ac btrl sr,B!.r lsor 50 lo l0o
parc.!E. C borlzotr| E plcrtlt ocsq8.b.lofl l!. A boalrd lqg t! r.E t.donr lb A boslroB a?rct oE ch.
f l:t t. D.pth Eo tb. llcllc co8trct sr!8ar lsr[ l0 to m |.!cb.. lt c,oataol aacclor L sauallt
atrnllt coGr. r.qdt ler, |!d ha! 5 ro lt tasctog ctry,5 !b 1l grrcrot rU.!, ed 5{t to 80 trsc.a!
rod t !b Dar lhe 35 D.tcrog b.lr8 lr.Ea or corGr.! r!d. A halr DssDorrloB ol !b. r.ad lrrcglo l!
!.dlrl' co.r3r, |8d r.!t cors. r83uht tea tffch b.. I btfb 

'rrr,s.l3rtr 
ol llaG b.rri'!8 ru!ftc.t

b.stL.o rlod gss!.8|. fs* lrrglartr saogr f!o! O go ll Drrc.sg &a |s3 sd,llt l.rt lhro 3 laei3r ls
dh.ccr bua r.!8! fro[ t/8 Eo 10 ischcr 18 dtrt!!G3s. lt. rofua 8a C hort.olr rrrg. lro! tUshtlt
ls,d -co rlult .ll.lt!.. t. ErE .ourl rotl r.!p.rrg!r. tr 4508. , rsrd chr E .a .tss $ll Br[FCr8su!
! 5:lel. yqq rrls!.s roll crrp.8rrtr!. tr flsur !b|a 32P1. |aa lba rol1r rs. !o! eoBllru.lly lEores
durt!3 th. vt!,r.r. ltr A borlsor ta loar p.dcor h|| b|. ol 2.5t through t.5!l' rrlr. of 6 o! 5 rltt '2 oa 3 !.lrG' ad ch!o. of I lhrough 3. 1!r C tpr&6..rErllt h.r b. of 2,51 cbro$h t.5tl.
SubhorLsoc' saddaa Eh:B 7.51R gcclrs 18 rar p.do!a.

Coc.tlar S.d.r |!a thrt r Dttf.nrcr:.: lt ...8r cb. Co4cL!3, 6or.ilfldd, Iloc|8, |qd Xanr t.a!.t.
cosDaol,s3 toilr.aa crlc8aour, td hsva coatlrrlq|! hgrtroo! of arcgldrrt c.lcl|a crr'ooBaGr acqarit3ioo
Go:dltcld roanr ls. !.d!r !o Eod.nc.lt ltBa r.cBus.d. Eoc.r .otl. .a. E dtrlr ro lodca.ltlt lii3
tG:cuEGd, t:rc {!,os aoua,!! ol EGdtrlE, corrlc, aod vclt corsr! |!cgla8 ..qd. aEd ar! froz|! dusbS
D3G of Eba rrl8te8. Asus to1lr ar! larr !ba8 &Z l,lcbar ro brdsgcl. hrya Eadfir8 co lodaar!.ly fl,aa
r.=ur.. rod brv. r hlgh bu& sdc![ crsborrc. .qulvrbrl tnctrdlBt coa8r. trrS!|qlt ol aol6t!..
SectLag: Falcoo soLls aEe or uoderace ro steepll slop{ng uplaad rldges and hille
crests asd shcnrlders of cbc hJ,ghcsc pirrts of che lasdscepe. Slope gradienBs rasg€
Eore percrBE,. Ttre sol,ls forned l-o naterlels u:sghered resldually froq gha Dansou
redlueatary bcds cnrcrlylng strate of hard sandsgone aad cmgloaerat,e. As the Eype

generally eE Ehe
froo 3 to 40 or

ald s{nrJar arksse

alterege ara,ual prccl.ptEatloa is 17 laehes trlEb peak perl.ods of precipiceclos ln che
locacLon che
spriug arrd sr:'"o'er.

Ttrese are the Kec:le and Prl.cg soil,s. Kectle soiLs have ochric epipeCons
soLls lach berirock above depth of 40 inches.

9tatrraee ard.-?er:g3bili:v: liel*l to souewhaE exc,essively dral,ned; qedium nrnoff ; rap:,ri peneabilll;r
absve '-he ':edroci<.

Use and ?ese=aiLcn: ttrese soils are used priaarlly as tretlv€ pastureland. in soue localicles grey
forescry. lia'-i're vegeEacron is gri:aariiy tatesuPPor:

srands
s:aeds cf ponderosa pine of sme imgorEaace for

of ponderosa plne, Gabl,e oak, nountaln-rahoguf, and scattered grasses.
I

Disr=1:u:::- a=C ix:enc.: ftre Elack Fcresi areiu; of easc-central Cclcrado. he se=:.es ts of aocieraia
e:(Eanc.

Ser:Es 3s:==i:s;eC: Cherry Creek So11 Consenratl.on Distri,cE, Il Paso and )cuglas Ccuacies,
Coioreac, :3ro.

liai:caal Cooperative Soil Sunrey
u. s. .I.

PrLnc::al .'ssoc:ated
and albic .rorieons.
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istablished Series
,lev. KltlI)/A]E
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KUIIZ SERIES

The funz series consists of deep, weli drained soils that forrred
so:'s are on nountain slopes and have siopes of I tc 40 percent.
ing':es anri the nean annual temperature is about 45o F.

Tarrqnic Class: Fine-loa.nny, nixed l.loi I f c Euiroboralfs.

in material wea*tered from sandstone. Kunz
The average annual precipitation is about L7

IEj4!gg!: Kunz cobbly lo.8 - raAgel and. (coloF er. fot dr? roil unlesc o$.rYls. noted. )

0i--1 Inch to 0; decaylng leave3.

A:,--0 to I lrch; dart broun (10Y? 3/3) crbbly loar, very daPk grayi sh brovn (10YR 3/2) rolst;,rreak very f
orr.-etiar s-.ructur.: 3oft. vatl, friaoic. sliqncly iticlv .no iliglitli glastlc; neny flnc and very fine roots; f
icsi rl. ccnon flni a iery ilnr lni.fultliel iorcs; 25 pcrcrni cobblrs; Blldly all€llnr (pH 7.4); alruPt sn!
bo!rdar,:t. (1 to 4 lnches th{ck)

Bl-1 to 3 Inches; dark broun (10YR 3/3) cobbly lou, !q,y qrrk gF.ylsh broyn (10YR 3/2) lolst; lodetate
firu iOamular blocky- structur.: siientty lird, frlablr,'sllgtrtly sticky end sllghtly Plastfc; -ralry tin.-3nd
iary fim ioots; fer -ledl 

uo and ifirc,-enC- cooon vrry flnc tdslai porarl 25 perc-nt cobblesi Dlldly alkallnc
7.6); aDrwg snooti boundary. (0 to 3 Incncs thlek)

Belt--3 to 17 inches; brorn (7.5YR 5/4) clay loan, darf brown (7,5Y8 4l+I noist; moderate mediun Prismati
hard, .ff rn, sticky and Plastic;stF.rcture parting to strong mediurl, fine and very fine subangular blocky; Yery

fs coarqe and neaiua^ cornmon fine and venr fine tnbular oorts: Eany noderatel.fu coarse and nedirm, cornmon fine and yery fine tubular ports; Eany Eoderately thick clay filns on faces and
in pores; 5 percent cobbles;very fine tubular pores; many moderat€ly thick clay filns oo faces of peds and

niloly alkrline pH-7.S)i graiual snooth.bountlary. (10 to 20 inches thick)niloly alkrline pH 7.8); gradual snooth bountlary.

BZI--U to 25 lnches; ycllovlsh broun (I0YR 5/4) 3rW clay loan, dark.ycllorlsh brom- (10YR. tll4) ooi.st;
nocierate coirsc piisoatic itiucture partlng .o strong'coarsi rubingulei bloctry; v€ry_hard, flm, sticly and

Dlastlc: fll coaise, fin: and yety tiar ro6ts; ftr ddlrn ad fin!; and couron veDf _fl.ne porar; co6on roderat
LU:r ciay filns on-facrs o? gedi and in pores; 5 pcrcent cdal€si llldly alkallne (pH 7.6); gr.dual 3nooth
boud.ry. (7 to 19 | nch.3 thlck)

a23t--25 !o 37 incnes; broun (1OYn 5/3) randy clay lou, dark brom.(loYR 4/3).nolst; .!ogeT!! cg_ar:, 
__ortsiiic atructur! parttni to-i{rino ioi-rii iulingut ri ltochr; very harn; fim, siicky-and plastlc; fcn llna

L-- fi- 6^r.. .^i;' rtir rad vrrv fl'r. "rfirlrr n r..:'rrrtr lad.irtrlv thlck clav tlllt O0 frcet Ot DeOi Ifaces of peds anr.ty fine r-oots; comhon fite and vetf fine tubular ports;'oltry-Toderately-thiclt clay
i' Lr*c- E nrrisat cahhlcc end 5 neitent oebbles: lildlv eltaline (oll 7.6): oraduali; n;;t i-irrioni ci6oiii-rni-s'pi'reeii-piouicJ; iitati rl6lln. (pfi 7.6); gno'rri srooth boundary. (11 to
ina'rs ttrict)

831--37 to 47 tnches; brorn (7.sYR 5/4) sandy clay loan" strong brown
plastic; few fine
on faces of peds

O1

suaangular blocky struc',.ure; very har6, firat 5t!clc/ Tdfi;e, cotrnrorl very fine tubular Pores; fex thln clay-films
7.Eii cleer suooth boundary. (0 to 10 inches thick)

332--+7 to 60 inches; yellowish brovn (i0YR 5/+) sandy clay loan, dalk
noserate redius subangular 

-bloclry structure; hard, firn, sticty-and Plastic;
neciul, Coclroo fine aiC very fin! tuAuiar pores; neutral (pH ?.2).

(7.sYR 4/6) moist; noderate coarse
and very fine roots; feY medium and
and in pores; nildlY alkaline (PH

yellowish brown (10YR 4/4) moist;- 
few fine roots; few coarse and

",:,r: 
E ::a3.uj,E!: lJashiflEton County, Ut3n; aboui one rile easi of Thor'ley Point in ltE t of 3ectlon 9' T.39S.'

ffi
?a::: 'n Cha:'ac'-eristics: The combir:ed thi ckness of the Ai,

ainlY noncalcareous, but tne 83 ano
noc:.ea:eiy calcareous. The mean annuai soil iefiPe!'atu€r_a+.
aeal sLf,flBlr soi 1 temperature ranges f i'iin 59o io 6eo F- The

tence:'ature is above 41o F. They are:ry for 60 
"0 

75 days

The 32-- horfzon has t'tue 0f 10YR 7.5YR Jr sf.R, vaiue of 4 tnrough
dqv :,:c noist. it has 20 to 35 perce:i ciay' St:''.rc"ure ranges
pr:::e:ic tnd fine ;o coarse subangu'l3r Dioc(y. Roch fragtents
n€.irii or ai 'ldiy ai kal i ne.

81, B2t and 83 horirons ranges from 37 to 60 incl
{ hirizons where observed range from noncalcareous
a depth of 20 inches ranges fion 44o to 47" F. Ti
soili are usually mois" during the period the soij
drring the 120 oiys fol'lowing-the winter solstice-

ihe l: noriron has huc of 10YR. 7.5YR :r 5YR, value of 3 througn 5 dry, 2 or 3 ao:st' chrooa of 2 or 3 dry. enc

i'.i--;t i ri!t.--:r-ransel r;o-ioi!:i loaa':o-rir,e sancy toi and hii 0 to 25;ercant rock fra$lents. This
ho'::i': is n€uttal or aildly alkalinc.

6 dry, 3 tirrouEh 5 noist, chroma of 3 througl
from moderate to i'brcngr medlum and coarse
range fron 0 to :3 percent. This horizon is



Seri es
I

BZt horizon. i'lait'land
18 to 40 inches.ItfnE_Seliel: These are the Hogg, Ftaitland and llankon series. Hogg soils have a clay

;gTffi, 
-ueciun-to itrongii-iiia- Hanhon soils have fr^ee carbonates at a depth of

-:ecoraohic Setiinq: Kunr soils are on mountain slopes at elevations of -6,{100 to 8'000

-se 

soils forned in residuun and bolluviun reathered fron sandstone':o 40 percent.
:iimiti-ii moist subhunid and the average annual precipitation is 16 to 18 inches. The

ii'+a;-t"-45" F ano thc ncan sunncr tenierature ii 6oo'to 630 F. The frost-free perfod

aays.

.;eoar$higallv A33ocl.t d Soll3: Thrcc are th. 0etrr soils. O.tre soilr haw a lollic eplPcdon mr! tltan 16

ln4F.3 rn-ief;

:fainace .nd PQnreabl I t ty: ltrl I drrlnrd; ledlu! runoff; Eocetsleiy slol Pst*&ility

iJe .n.t veoctation: Theso roils are used for rangeland and rli3liie habltat. Prascnt native vegctatlon 13

:fidtliiSfiiiAoeirv,-snn 6lrr!', Oregon grapri ylld 
'.6.r, 

luPio. rnd t ll nltlY. blursrasr.

Clltrlbutloo r|d F*.nt! Soutjt.r'o Utah. Th.t. 3oll5 .r. of 3|lll .r!'nt'

Serlet Establ I shrd: Ceryonlandl Anel, San Jurn Co. Ut$, 1580'

iletlon'l Coog'r'tlY' Soll Survcy

u. s. A.

t

feet. Slopes range frcn I
shale and limestone. The
d€an annual teraPe:'ature
ranges fron 90 to 110
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'A\ unitcd Strtcr

Wffit#,[*'*
4012 Federal Bufl dl ng
125 South State Street
Sal t Lake Cf ty, UT 84138

Soil
Conservation
5eryice il

t

uc0, lNC.

I'ta rch 25 , l9g1

J, Chris Carter
l,fanager-Envf ronrnental Af fa i rs
UCO Incorporated
1580 Llncoln - Suite S30
Denver, Col orado 80203

Dear l'fr . Carter:

l-aPqI0g!3e for the del ay ln_answerlnglrgur_ tnqu!ry. He have prel fmlnaryffeld sofl lurvel data ln thls area. -Tirls 
tocdtto-n fs iransitionai i.otthe standpolnt of temperature, i n meet{ ng prlme farml inJ itandards.

After conslderabJe study we have considered the area ls iot prlme farmland
because of the col d temperatures. The so il s cl assi iy in.-itre-Cryic
temperature regfme.

The narron strip extending to the northeast traverses an alluvlal valley.
The sof l s on the traverse ^are vely hlgh lq- carbonate due to deposf gon ofmaterf al s frsn. spr-i ngs and have l-ow cipabll I ty t n proAuition oi any i ropsexcept some water 1 ovi ng p1 ants.

T. B. HIITCHIIIGS
State Soil Scientf st
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PREFACE

This publication was prepared with an intent to assist professional and lay land-use

planners. lt serves as a quick and simple method for assessing the likely inhabitation of

vertebrate wildlife for a project area. The assessment would identify wildlife inhabitation

by ecological association in the myriad of ecosystems within southeastern Utah. Without

question, professional ecologists, educators, and wildlife enthusiasts will benefit frorn the

information contained herein. This work supersedes Utah Division of Wildlife Resources

Publication No. 78-16, "Vertebrate Species of Southeastern Utah."

Endorsement of this publication has been given by Utah's Divisions of Oil, Gas, and

Mining; State Lands and Forestry; and Wildlife Flesources, along with the U.S. Fish and

Wildlife Service; U.S. Forest Seruice; and Bureau of Land Management. Each agency

'recognizes that although the data contained in this document represents an exhaustive

effort, it should not be conside.red as final. Each and every day, wildlife ecologists gain

a little more understanding for the complexities of the natural systems we struggle to

manage. Collectively, all ecologists who have ever worked in southpflstern Utah, have

contributed in some way to this data. There is no doubt that future generations of

ecologists will continue to add to this wealth of information.

A multitude of agencies have contributed information about wildlife species and their life

requisites along with biological value of ecosystems within southeastern Utah. U.S. Fish

and lVildlife Service, National Park Service, Bureau of Land Management, Bureau of

Reclamation, Soil Conservation Service, U.S. Forest Service, and Navajo Indian Nation

biologists gratefully provided information concerning local sightings and distribution of

animals. The ecological staff at the University of Utah, Brigham Young University, and



Utah State University were extremely helpful, also. Within Utah's Department of Natural

Flesources, wildlife conservation otficers, biologists, and state park rangers provided

valuable information on wildlife species within their areas of expertise.

Special thanks are extended to Utah Division of Wildlife Flesources' personnel who

assisted with cost accounting, review, and preparation of this document. The clerical
personnel in the Southeastern Region and the Salt Lake City otfice made compiling of the

data a reality. Artwork for the cover was done by Terry Howick and all other artwork was
'done 

by Johanna Felice.

Funding for publication was provided by the coal mine operators who have mining

interests in southeastern Utah. Andalex, Beaver Creek Coal Company, Castlegate Coal,

Coastal States Energy Company (Southern Utah Fuel Company and Utah Fuel

Company), Consolidation Coal Mine, Co-op Mining Company, Cyprus Plateau Mining

Company, Energy West Mining Company, Genwall Mining Gompany, lntermountain power

Association, Sunnyside Coal Mines, Soldier Greek Coal Company, U.S. Fuel Corporation,

and Valley Camp of Utah, tnc., each generously donated funds to ensure publication and

wide dispersement of this document.

L.B.D.
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INTRODUCTION

This publication addresses the ecology of five classes of vertebrate wildlife that inhabit

southeastern Utah - piscinian (fish), amphibian, reptilian, avian (birds), and mammalian
species. Today 481 species inhabit the region as compared to 4S0 species when
pioneers arrived. Thirty-nine exotics have established populations during that time. Other
native species have become endangered, extinct, or extirpated from the region.

Southeastern Utah accounts for about one-fourth of the state's tand mass and supports
a diverse and abundant wildlife population. Geographically, southeastern Utah represents

the east drainages of the Wasatch Plateau, the south drainages of the Tavaputs plateau

and most of the drainages for the Utah portion of the Colorado Plateau. The Colorado
Plateau is diverse in structure and in southeastern Utah hosts Cedar Mountain, Henry

Mountains, Abajo/Elk Hidge, LaSal Mountains, Dolores Triangle, San Rafael Desert, Burr

Desert, Cisco Desert, and Canyonlands (Figure 1).

The southeastern region lies within the upper Colorado River drainage basin and Lake

Powell captures flow from the entire region, Lake Powell is an "on-stream" reseruoir. lt

is situated on the Colorado River, which is a fourth order stream that discharges into the

Gulf of California in Mexico. Twenty-seven drainage areas have been delineated within

southeastern Utah (Figure 1).

Land-use planners, ecologists, and governmental decision makers must torm a

pafinership such that the complex relationship between living organisms (plants and

animals) and their environment are assessed in terms of man's activities. Human

population growth continues to challenge wildlife's future, Planning and resultantt
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I decisions that maintain a healthy environment are the key to wildlife and even human

health and survival on this planet. Wildlife is an important barometer to just how well we

are doing.

Land-use planners have a need to know not onty which animals, but when they reside on

a project area along with the relative biological value of the various ecosystems inhabited.

This information coupled with knowledge of life requisites for individual species forms the

premise to understanding impacts on wildlife from man's activities. Once those impacts

are recognized, plans can be formulated to avoid or minimize problems. Ultimately,

mitigation must be designed and implemented as compensation for damages to the

wildtife resource. Again, knowledge of the project area's wildlife will be needed to

formulate mitigetion plans.

Definitions

An ecosystem is an identifiable area in which nonliving elements are assimilated by living

organisms, then exchanged between pfants and/or animals and finally reteased back into

the physical environment to be recycled again.

Ecosystems, singularly or in aggregation, provide haFitat for wildlife, which is simply the

setting in which an animal is most likely to survive and reproduce. Sufflcient space, fCIod,

water, and cover (shelter and concealment) represent basic life requisites of habitat for

wildlife. Without question, the boundaries between ecosystems are not discrete. The

intergrade zone is known as egotone and provides for the greatest local diversity in

ecological assemblage, since species, both plant and animal, from adjoining ecosystems

are present.

Ecosystems can occur as continuous or disjunct features extending from low elevation

to high elevation. Climate, precipitation, soils, and biota respond to changing elevations,

slope, and aspect. Within that continuum there are definable _ecological assgciations:

o



cold desert (3,700 to 5,800 ft), submontane (5,500 to 8,500 ft) and montane (G,S00 to

12,721 ft).

The relatiye abundance given for each species is as follows:

(c) common - these species are found widespread and are abundant;

(l) limited - these species are common, but restricted to a particular area;

(u) uncommon - these species are widespread, but not abundant;

(o) occasional - these species are less abundant than those classed as uncommon,

(r)

but they do periodically occur in the area;

rare - these species are seldom observed because their populations have been

reduced due to man's activities. Fortunately, they still occur in numbers adequate

for suruival;

threatened - these species are threatened with becoming endangered;

endangered - these species are endangered with eminent extinction (species that

are extinct have been lost worldwide, whereas species that have been extirpated

from Southeastern Utah may survive in other areas.);

accidental - these species regardless of their relative abundance are not normally

found in this area; and

(k) these species are unknown to inhabit the area.

Sea.sonal status for avian species is as follows:

(Yl) yearlong resident - these species are represented by breeding and wintering

populations that occur throughout the year;

Wt) winter resident - these species migrate to inhabit the area primarity during winter;

(Su) summer resident - these species occur and reproduce in the area primarily during

summer and usually migrate elsewhere during winter; and

fl{ transient - these species only pass through the area during spring and/or fall

migration, and do not remain in the area for any extended period of time, t

Note: Transient birds are assumed to be included with (Yl), (Wt) and (Su) populations.

(t)

(e)

(a)

4



(H)

(s)

Ranking of relative biological value for ecosystems to population of individual

species is as follows:

(C) critical - an area that provides for "sensitive" biological and/or behavioral requisites

necessary to sustain the existence and/or perpetuation of one or more wildlife

speses;

high-priority - an area that provides for "intensive" use by one or more wildlife

species;

substantial - an area that provides for "frequent" use by one or more wildlife

species; and

(L) limited - an area that provides for only "occasional" use by one or more wildlife

species.

Note: There can be crucial time periods in an animal's life cycle during which protection

from man's disturbance is essential to the population's survival. During those

times the animal'$ use area would be ranked as being of critical value.

.o
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METHODS

The authors surveyed published literature, unpublished agency studies and reports, as

well as museum collections regarding southeastern Utah's wildlife. We also interviewed

numerous professional wildlife ecologists and wildlife enthusiasts having expertise in the

region. Direct observation of animals in the field along with specific sampling strategies

helped determine our knowledge for many species.

After evaluating all of the information gathered, decisions were made concerning the likefy

inhabitation by vertebrate species of wildlife for each of the ecosystems within

southeastern Utah. Those decisions also included a subjective but cumulative

assessment of data by the authors concerning relative biological value of the various

ecosystems to each species of wildlife. The evaluation also identifies the various

ecological associations utilized by each wildlife species. This task segregated data for

terrestrial species by geographic area within the region. Piscinian (fish) species were

evaluated as per major drainage areas. Helative abundance for each species was

decided upon and, in the instance of avifauna, seasons of use are identified. A brief

evaluation of life requisites for each animal is given. Our focus is on crucial periods,

critical valued use areas and important habitat needs for each species.

Species are arranged phylogenetically by family. Genus followed by species

nomenclature are ordered alphabetically. Decisions on current acceptable common and

scientific names follow Robins, et. al., 1980 and their preliminary draft to be released in

1991, forfish species and USDUFish and Wildlife Seruice, 1987, for amphibians, reptiles,

birds, and mammals.
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RESULTS

Sputheastern Utah's Ecosystqms

Eighteen ecosystems characterized as either upland (urban, agricultural, alpine, spruce-fir,

aspen, ponderosa, sagebrush-grass, mountain brush, pinyon-juniper, saltbush-grass,

blackbrush, grassland, and barren) or wetland (marsh, riparian, mesic meadow, stream,

and lake) exist in southeastern Utah. Each .ecosystem is defined by its dominant

vegetation or some other dominant nonbiotic feature (Figure 2).

Upland Ecosystems

Uplands are characterized as xeric (dry or only small amounts of moisture) to mesic
' (moderate amounts of moisture) and only support vegetation from water that is available

through local precipitation. A brief description of each upland ecosystem found in

southeastern Utah follows.

"Urban ecosystems" encompass lands developed for urban, suburban, industrial and

transportation purposes. Urban areas are situated within all ecological associations.

Typically, ornamental vegetation predominates and natural vegetation is generally

excluded. The presence of humans and man-made developments is apparent (Figure 2).

"Agricultural ecosystems" are characterized by cultivated croplands or pasture lands.

They can be found in the cold' desert and submontane ecological associations.

Agricultural areas have been developed for crop production and animal husbandry. The

presence of man is apparent, but substantially less than in urban areas (Figure 2).
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"Alpine ecosystems" exist only in the montane zone above timberline, which usually

begins around 10,000 feet. Dominating vegetation includes grasses, forbs, lichens and

mosses. ln areas with enough moisture, dwarfed willows or other stunted woody plants

may occur (Figure 2).

"Spruce-fir ecosystems" occur only in the montane zone. Engelmann spruce (P.icea

Fngelr.nAnij) and alpine fir 6bipg lasiocaroa) are the most likely co-dominant species of

this ecosystem. An array of other spruce or fir spdcies may also dominate. Understory

vegetation in this ecosystem is generally poorly developed due to shading. Conifers that

grow near timber line are often dwarfed. This stunted conifer area is commonly referred

to as krumholz (Figure 2).

"Aspen ecosystems" are dominated by quaking aspen (PozulUg tremuloid.es) and occur

only in the montane zone. Aspen otten lies between coniferous ecosystems and

ponderosa or mountain brush ecosystems. Frequently aspen is only present as an

inclusion in coniferous forests. As an ecosystem, aspen is declining in aerial distribution

due to conifer invasion. A dense understory of grasses, forbs, and shrubs is generally

present in aspen areas. ln fact, aspen areas are 'recognized for their extraordinary.

'production of forage for grazing ungulates (Figure 2).

"Ponderosa ecosystems" are dominated by the ponderosa pine (Pinus ponderosa) and

occur only in the montane zone. The ponderosa pine is intolerant of shade and therefore

predominates. lt occurs on north as well as sunny, south-facing slopes. Old growth

stands create the classical open forest setting, whereas;stands managed fomtimberi

harvest support a more diverse understort' (Figure 2).

"Sagebrush-grass ecosystems" are dominated by sagebrush (Artemesia spp.) and grass

species. Forbs can be abundant. The relative abundance of each vegetation class varies

with range condition. This ecosystem can also support a scattering of other shrubs and

I
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trees. Sagebrush-grass ecosystems can be found in all ecofogical associations (Figure

2).

"Mountain brush ecosystems" are found only in the submontane ecological association.
This ecosystem is often'dominated'by-eithef'gambelroakq(Quercus gamFeli) orrmaple.,{
(Acer spp-). However, other shrub species may be dominant and are almost always
present. Grasses and forbs comprise tfte understory, figure 2).

"Pinyon-juniper ecosystems" are dominated by pinyon pine (Pinuq .edulis) and juniper

(JUniperuq spp,). This ecosystem occurs only in the submontane ecological association.

A diverse vegetative understory community is often lacking over wide expanses of the

ecosystem. Thus, irregular shaped, but sometimes 0xteirsivbfsi2bd opbnings have been ,

created in the pinyon-juniperecosystem for**eidriv'dlsiohTto moie'pf,diJuctiVe"sagebrush-

grass,' mountain' brush or grabElaiid-settingsr(Figure z).

"Saltbush-grass ecosystems" are dominated by a variety of saltbushes (Atriplex spp.)
usually in association with Indian ricegrass L0ryzopsiq hvmenoides) and broom

snakeweed @fezia Earothrae). Forbs are more or less abundant depending on

range condition. tThis ecosysteri'bnly'bcbuisrin'thb^cold Uesert-ecological'associatioh

(Figure 2).

"Blackbrush ecosystems" are dominated by blackbrush (Col_eogyne ramosissima) and

ephedra (Ephedfa spp.). This ecosystem only occurs in the cold desert and submontane

ecological associations. lt can be dominated by blackbrush in pure stands to the

. exclusion of other shrubs. Grasses, particularly lndian ricegrass and galleta grass (Hilaria

iamesii), ds well as forbs are usually present. Their representation is dependent upon

. range condition (Figure 2).
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"Grassland ecosystems" are present in all ecological associations. Dominant grasses vary

with elevation and range conditions. Forbs and shrubs may be present in limited

quantities, but grasses dominate the area (Figure 2).

"Barren ecosystems" occur in all ecological associations. Badlands, talus slopes

cliffs, as well as extensive sandstone formations typify this ecosystem (Figure 2).

Wetland Ecosyster"ns

Wetlands in Southeastern Utah can be found in all ecological associations. They show

a unique aquatic and terrestrial relationship. Wetlands are defined as either (1)

permanently or seasonally flooded areas, or (2) areas that evidence domination by

wetland plants as determined by aerial cover or (3) non-flooded areas that provide hydric

soils within the rooting depth of vegetation, if any. Surface areas of wetlands may never.

be flooded, but can be periodically or continuousfy flooded. Moisture conditions among

wetlands vary from hydric (an abundance of moisture) to mesic (moderate amounts of

moisture) and even xeric (dry or only small amounts of moisture) on a seasonal basis.

In afl situations, moisture, particularly during the growing season, is significantly in excess

of that otherwise available through locaf precipitation. This is in contrast to uplands which

are entirely or largely dependent upon local precipitation for their water supply.

"Streams" (water courses), "lakes" (impoundments) as well as "marsh," "mesic meadow,"

and "riparian" wetlands may singly or in aggregation comprise a wetland ecosystem.

Streams are the potentially wetted zone for flowing water in perennial, ephemeral, or

intermittent channels. Lakes are the zones represented by the high water level of man-

made or natural impoundments that permanently or temporarily hold standing water.

Marsh, mesic meadow, and riparian wetlands represent a zone that is often, but not

necessarily transitional between uplands and stream or lake areas. Some wetland plants,

due to their high water volume demand, are considered hydrophytic and are obligated to

only survive in wetland ecosystems. Other wetland plants are not hydrophytic and are

and

11



considered facultative to surviving in either wetland or upland ecosystems. Upland plants

in contrast to wetland plants can only survive in upland ecosystems. Marshes are

characterized by emergent grass-like vegetation. Mesic meadows are characterized by

obligate and facultative wetland species of grasses and/or forbs. iHipariafl:f,ress,gt?,,:,

characterized by 'a'"dominance - of : obligate'.andlfacuhative "woody= wetlandrspecies,l

(Figure 2).
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SoutheAstern Utah's Fish (Piscinian Species)

Today, there are 42 species of freshwater fish inhabiting southeastern Utah's streams and

lakes. Atthe time of Utah's settlement (1847) only 12 species of native (indigenous) fish

inhabited the region. Transplants of 30 species exotic to southeastern Utah have

advantaged altered habitats, particularly for development of sport fisheries.

Unfoilunately, habitat change caused by man and competition with exotic fish has caused

four indigenous species - humpback chub (Gile cvoha), bonytail chub (GiLa elegans),

Colorado squawfish (Ptychocheilug lucius), and razorback sucker ffyrauchen
texanus) - to become endangered with extinction. These same problems have caused

another indigenous species the roundtail chub (Gila c_opei), to become rare, although still

occurring in numbers adequate for survival. Yet another species categorized as rare, the

leatherside chub (Cj!A copei), was introduced as an exotic into the region. lt is also rare

in its native range. Fortunatefy, no fish species have become extirpated or extinct.

Without question, streams support more fish species than lakes. Generally, numbers of

species decrease as elevation increases. For example, Ferron Creek drainage area at

desert elevations supports many times more species of fish in streams. or lakes as

compared to numbers at submontane or montane elevations ffable 1).

Each fish species has its own set of habitat requirements and each commands its own

range of adaptability to changes in thal environment. Although a fish population may

survive the effects of an environmental change; reproduction, feeding, and general

behavioral patterns may be negatively impacted, resulting in decreased reproductive

success. The net result could be a smaller population.

Changes to water quality parameters can occur naturally or by man. In order ,o ,rr*r,
potential impacts and subsequently mitigate losses or disturbances, there must be an

understanding of some of the life requisites and habitat requirements of fish.

14
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Table 1. Numbers (#) of piscinian (fish) species that now (1990) inhabit drainage areas in southeastern Utah and
the proportion (%) of that total which inhabit streams or lakes of each ecological association.

Drainage Areas /
# of Specles

ECOLOGICAL ASSOCIATIONS

Cold Desert
(3,700-5,800 ft.)

Submontane
(5,50H,500 ft.)

Montane
(6,50S-12,721 ft.|

stream lake stream lake stream lake

Lake Powell / 29 0 100 0 0 0 0

San Juan Hiver / 22 100 64 0 0 0 0

Recapture Creek / 10 80 10 10 20 10 10

Montezuma Creek / 6 r00 0 0 0 0 0

Halls Creek / 0 0 0 0 0 0 0

Bullfrog Creek / 0 0 0 0 0 0 0

Dirty Devil River / 20 90 0 70 0 20 0

Fremont River / 5 100 0 60 0 20 0

Muddy Creek / 7 86 0 71 14 29 14

Golorado River / 35 94 28 60 0 26 0

Green River / 31 97 10 64 10 64 6

San Rafael River / 23 91 13 61 0 13 0

Ferron Creek / 10 80 10 70 50 60 40

Cottonwood Creek / 10 60 10 70 30 60 .40

Huntington Creek / 13 61 46 61 38 38 23

Price River / 18 83 28 83 22 67 28

Willow Creek / 3 33 0 67 67 67
I

67

White Fliver / 9 22 0 44 0 67 11

Scofield and Tributaries / 7 29 14 43 14 86 71

Nine Mile Creek / 2 50 0 100 50 0 0

Indian Creek / 2 0 0 50 50 100 100

Kane Springs Creek / 0 0 0 0 0 0 0

Mill Creek / 5 40 2A 100 20 60 40

Dolores River / 17 100 6 60 0 12 0

East Coyote Wash / 1 100 100 0 0 0 0

La Sal Creek / 4 0 0 75 25 50 50

Granite Creek / 1 0 0 0 0 100 100
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Flsh are 'cold-blooded" animals which rely heavily on their environment for regulation of

body temperature. Dependent upon the species, its health, and environmental factors,

long-term deviations from optimum temperatures could directly hinder biological

processes of the species and may even result in disease and death. Short-term drastic

fluctuations in temperature could cause immediate shock and death to fish. Indirect

impacts to fish can occur from the loss of various food species (hydrophytes, plankton,

and invertebrates) due to temperature changes or other pollution factors. Fish

reproduction and larual survival appear to be the most sensitive life processes to changes

in temperature outside the optimum range.

The amount of dissolved oxygen (DO) in water is often used as a gauge to measure the

potential of the stream or lake to sustain aquatic life. Generally, a DO concentration of

5.0 parts per million (ppm) is necessary to maintain heahhy fish populations. Again, this

will vary depending on species, 3g€, and heafth of the organism as well as other

environmental factors. DO levels are directly refated to temperature changes. As

temperatures increase, DO levels decrease, while at the same time the dissolved oxygen

requirements of fish increase. At spawning areas, consideration also needs to be given

to the substrate type where eggs are deposited when making decisions on desirabtb OO

concentrations. lf the substrate is not sufficiently porous to allow easy flow of oxygenated'

water to the egg surfaces, DO levels of only 5.0 ppm may not be adequate to sustain the

eggs through incubation.

'

Total dissolved solids ilDS) is a term that describes dissolved inorganic salts, small

amounts of dissolved organic matter, and other dissolved materials in water. Most

freshwater fish cannot tolerate TDS concentrations exceeding 15,000 ppm. Salinity

factors specifically identity the dissolved inorganic salt content of water of Which

carbonates, chlorides, sulfates, nitrates, sodium, potassium, calcium, and magnesium are

the principal ions.
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Turbidity, which is most often measured as nephelometric turbidity units (NTU), describes

the amount of suspended solids in the water cofumn. Jackson turbidity units (JTU) are

just another type of turbidity measurement. Suspended solids, identified in parts per

million (ppm), reduce the amount of light penetration through the water. This can

subsequently reduce the abundance of food available to the fish by hindering growth of

the food species. Resultant turbidity of water due to suspended solids can atso disorient

fish to the point of modifying their behavioral patterns, movements, and migrations. More

immediate impacts of turbidity can directly abrade the mucous coating of a fish and

reduce its resistance to disease. This can result in death or a reduced growth rate.

Generally speaking, increases in NTU that exceed 10% of background conditions

represent negative impacts to aquatic systems.

Settleable solids fall into gravel spawning beds and .can cause high egg and larval

mortalities. Silt can adhere to egg surfaces frreventing oxrygen and carbon dioxide

exchanges. Damage can also occur to the invertebrate population. lf settleable solids

are organic, their accumulation will result in decreased dissolved o4ygen concentrations.

The measure of hydrogen ion activity in water (pH) is.regulated by a water's carbonate

system. The range of 6.5 to 9.0 pH is considered suitable and healthy for freshwater

aquatic life. Generally, pH values outside of this acceptable range cause adverse

physiological etfects to aquatic life. Such effects increase in seventy ds the degree of pH

deviation increases until moftalrty is experienced. Hapid variations of pH within this range

should be avoided as resultant adverse effects could result in mortality. Changes in pH

etfects dissociation of weak acids and bases which also results in the increase of toxic

effects of metallic ions on fish life.

,,r,,

Life requisite information for the following fish species attempts to take into account some

of the water quality parameters that can potentially affect populations. In some cases,

optimum conditions are specified, whereas other parameters are analyzed for conditions

considered to be lethal. In addition, life history information is outlined with focus on

17



preferred habitat, spawning seasons, and egg incubation periods. All water bodies are

considered critical valued habitat for the obvious reason that fish require these habitats

for basic life functions. Both stream and lake categories broadly refer to bodies of

running or'standing water, respectfully, regardless of size.

i,
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I Foutheastern Utah's-Amphjbians-(Anphibian Sfecies)

lThirte-en:amphibian species inhabit:the;ecosystems of-southeadtern+Utah.". only the

bullfrog (Rana catesbeiana) is exotic. All others are native and were likely present at the

time of settlement (1847). The spotted frog (B!EA pretiosa), which inhabits the west sids

of the Wasatch Plateau, has been included due to its high interest value as a Utah

Division of Wildlife Resources listed threatened species. There is the potential for land

use activities on the east side of the Wasatch Plateau to negatively impact the critical

valued habitats €rf the spotted frog due to the westerly dip of groundwater flow.

To date no amphibian species ln the region appear to be in Jeopardy. Such is not the

situation from a worldwide perspecllve. Caution and forethought relative to environmental

protection should guide decisions regarding development and amphibians.

Amphibian dependence on water sourcas is evident in Table 2, where the wetland-/-
U ecosystems contain the highest proportion of amphibians as compared with all other

ecosystems. The agricultural ecosystem also supports a wide variety of species due

primarily to the provision of water by irrigation practices. The majority of amphibian 
"

species in southeastern Utah Inhabit the cold desert ecological association, followed by

submontane, and montane zones. The tiger salamaider (Alob]lgloma tiorinum) is the

only species to inhabit the alpine, spruce/fir, aspen, and ponderosa ecosystems at

montane elevations. lt utilizes these ecosystems for tpraging and burrowing, but

maintains a clbse association with wetland areas (Iable 2).

Moisture is the major limiting factor for the success of amphibian populations.

Amphibians are dependent upon perennial, intermittent, or ephemeral water. sources.

Their scaleless skin, when exposed to air, will lose ambiotic tluid; particularly in dry

environments with little humidig. They regain lost bodyfluid by absorbing it backthrough

the skin from water sources or moist soil. Amphibians can be affected by changes to

quantity of water and water quality parameters that include, but are not limited to,
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f ,"to"r",ure, pH, dissolved o)qgen concentrations, and turbidity. lf such changes occur,
amphibian species do not have the ability to move great distances to new localities.

Generally, pH 6.5 to 9.0 is considered suitable for maintaining heatthy populations'of
aquatic -life as long as rapid fluctuations within this range are avoided. Dissolved solid
concentrations exceeding 15,000 ppm result in the disappearance of most aquatic life.

Adult frogs can survive 10,000 ppm dissolved solids, whereas eggs sutfer negative
impacts at 5,000 ppm. Turbidity can also atfect the survival and growth rate of aquatic
organisms. Silt can adhere to eggs and kill them by preventing o)rygen and carbon
dioxide exchanges.

Life requisite information in this section has been focused towards the identification of
preferred aquatic characteristics for amphibians. breeding dates and optimum water
temperaturos have been specified. The lengith of time required for the metamorphosis of
the larval form to adult is also indicated. Negative impacts could result to the

I reproductive behaMor, egg development, metamorphosis, and survival of amphibianv
populations when life requisites and habitat requirements are not taken into account. lf
land use plans can be developed to avoid crucial biological periods, as well as impacts
to critical valued habitats, amphibian species are likely to maintain he'althy populations.
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O Southeastern Utah's Fleotiles (Reptilian Species)

There are 36 species of reptiles inhabiting southeastern Utah. All are native and it is

believed that these same species were present at the time of settlement (1847). Nine

species have become rare, although sufficient numbers exist for suruival. Proper planning

and management should keep any reptile species from being jeopardized.

The distribution of reptiles spans all ecosystems of southeastern Utah, but is concentrated
. rl Itn rne s?georush/grass, mountain brush, pinyon juniper, blackbrush, and grassland

ecosystems of desert and submontane ecological associations. Fliparian areas of all

elevations are also utilized by a large number of species ffable 3).

Unlike the naked amphibian skin, reptilian skin is covered by scales composed of keratin

deposits. There is also a distinct reduction in the presence of secretory glands. These

factors combine to create a skin covering that is more impervious to body fluids than

amphibian skin, Reptiles are thus able to inhabit drier eqosystems without the continuous

requirement of immediate water sources. Wetland areas are, howtu*t, criticat to many

reptilian species in providing moist soil for egg deposition. Reptile eggs require a humid

microenvironment to prevent desiccation.

Deep, loose soil is an important habitat component for reptiles. In addition to depositing

eggs in the soil, burrows are excavated for shelter and hibernation. Heptiles rely heavily

on the temperature of their environment for maintenance of body temperature. Open

areas and rocks are used for basking in the sun.

Activity times are directly correlated with body temperature regulation. Many species are

crepuscular (morning and evening twilight hours) or nocturnal (nighttime) and are inactive

during warmer daytime temperatures. Diurnal (daytime) species are generally active only

in the morning or late afternoon. When temperatures exceed the preferred range, they
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seek cover in burrows or under rocks. Cold weather also tends to promote inactive

periods.

It is important for land use planners and biologists to realize the occurrence of active and

inactive periods for these species. Life requisite information in this section .identifies

activity temperatures and months for most species.

As with all wildlife, crucial breeding seasons and critical habitats are factors bf immense

importance when considering potential impacts of a project. This information has been

carefully outlined in the narratives.
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_Southeastern Utah's birds (Avian Soeqigg)

Atthetime of Utah's settlement (1847) 280 avian species inhabited the region. Today 285

avian species inhabit southeastern Utah- Seven exotics have esiablished populations.

Unfoftunately, other native species have not fared as well. The passenger pigeon

(Ectopistes migratorius) has become extinct. Four other species - California condor

(Gvmnoovos californianus), peregrine falcon (Lereglinus anatum), bald eagle (ltaliaefius

leucocephalus), and whooping crane (Grus americana) -- have become endangered with

extinction. The California condor is extirpated from the region. Population levels of

another 19 species have been jeopardized such that they are classed as rare, although

they still occur in numbers adequate for survival. Market hunting was the cause for the

demise of passenger pigeons. Habitat losses, environmental pollutants, and disturbances

by man have spelled "doom" for the other birds that are in jeopardy. Only planning

followed by solid rnanagement decisions can retrieve these birds from peril and keep

others from being jeopardized.

Pesticide use can have severe impacts on bird populations. The heavily publicized DDT

(a chlorinated hydrocarbon).decimated many bird populations. Chlorinated hydrocarbons

are persistent and tend to "bioconcentrate" at each tevel of the food chain, Ftaptors and

other species at the top of the food chains are the most negatively'atfected by these

pesticides. The birds are not immediately impacted by ingestion of the compound.

However, DDT alters calcium metabolism of adult birds, causing thinning of egg shells to

the point of embryo mortality. DDT was banned in 1972 which helped many bird

populations recover. Unfortunately, pesticide problems still occur. Organophosphate

pesticides, although they do not bioconcentrate, are highly toxic. Mercury, which is toxic

to birds when ingested, is also used as an ingredient in some pesticides. DDT is present

again as an ingredient in Docofol, a toxin used in many pesticides.

Bioconcentration of selenium through the food chain can also impact bird populations.

Selenium is an essential micronutrient to all animals. However, 3-8 ppm dry weight of
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selenium in food has been shown to cause embryo deformities and inhibit reproductive
success in waterfowl. A selenium concentration of 30 ppm in livers of waterfowl produces
reproductive abnormalities. Selenium is a naturally-occurring element, primarily
associated with marine shales. Problems arise when irrigation practices leach selenium
at high concentrations from the soil allowing it to enter the food chain. Recovery time of
aquatic systems contaminated with selenium appears variable and s1e specific. Utah
regulations stipulate that concentration levels in water less than 20 ppb (1 hour average)
or 5 ppb (4 day average) be achieved.

Botulism is another impact on wetland bird populations, that results from pool water
quality parameters. lt is a bacterium that affects the nervous system and causes death.
Water bodies with high temperatures, low water tevels, low oxygen levels, and high
alkalinity are frequent sites of botulism outbreaks.

Alterations to water quality and quantity can impact fish and other aquatic populations that
provide food sources for many. bird species. The avaifability of good drinking water is
critical for afl species

Toxins from oil spills can be inhaled or ingested by birds. Resultant viral infectjons,
kidney damage, or liver damage can cause mortahty. The toxins are also easily absorbed
through egg shells, resutting in the death of the embryo. Oil can become matted on
feathers and reduce notn the insulating and buoyancy capacity of the feathers. Flesidue
from some evaporation ponds may collect on bird feathers with the same effect.

The loss or disturbance to habitat can reduce bird populations. vegetation destruction
can reduce forage availability, nesting sites, and cover. During crucial periods such as
breeding, wintering, and migrating, the importance of adequate habitat is magnified.
Nesting birds are particularly vulnerdble to disturbance and many will deserl their nest
site' of those species that desert, some tend to renest while others will not. Raptor nests
require anywhere from 0.5 to 1.0 mile radius protected from hurnan disturbance for
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successful reproduction. The impacts to populations of birds whose breeding activities

were thwarted are obvious. lt is important to realize that breeding can only be considered

successful if the nestlings surive through fledging and ultimately reproduce.

While each ecosystem is important to those bird species inhabiting it, there is substantial

variation in use of ecosystems within a geographic area fable 4). Riparian areas,

regardless of geographic area, are the most heavily utilized habitat by birds in
southeastern Utah; 58% to 96% of the bird species for any area utilize this setting.

Riparian ecosystems serve as important migration corridors or sirnply stopover sites.

They also provide excellent quality breeding habitat. The desert and submontane

elevations of the riparian areas tend to attract more species than montane elevations.

This is in patl due to the ability of deseil and submontane areas to support more species

in winter when higher montane elevations are subject to adverse conditions ffable 4).

Agricultural ecosystems can be important due to water supplied by irrigation activities and

the abundance of food from crops. This is particularly evident in the Cisco Deseft where

85% of the birds that utilize the area frequent farmlands. Riparian ecosystems here also

support 85% of the species. The Cisco Desert is rather inhospitable for many wildlife

species, thus the high concentration of birds in areas with water fl-able +).

The following species' specific narratives address critical valued use areas and crucial

time periods for individual species of birds; nesting times and sites, incubation times, and

nestling periods were included for each species as well as forage preferences. Note that

the diet described in each narrative pertains to the food category most utilized by the

birds; herbivorous, carnivorous, omnivorous, and insectivorous. Yearly food requirements

include proteins, fats, carbohydrates, vitamins, and minerals. Nitrogen (derived from

proteins) is imponant to avian life cycles, panicularly during reproduction, growth, and

molting. Birds will increase their intake of animal food to meet this need. Even species

that are normally herbivorous will incorporate insects in their diet. Nestlings also require

9B



diets with an abundance of insects. Project Plannors should give consideration to the

specific requirements for birds.
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When pioneers arrived in Utah (1847) 1 10 species of mammals inhabited the southeastern
region. Today (1990) there are 105 species. The Virginia opossum is an exotic and
probably was not present in the state during early pioneer days. tmpacts from man have
not resulted in any specific species becoming extinct, but six species have been
extirpated from the re()ion. Two of these, the gray wolf (Canis luous) and grizzly bear
(Urs-Us .arctos.) are considered endangered in some areas where they still survive.
Another species, the black-footed ferret (Mustela nigrioes), is also endangered but may
still inhabit environs within southeastern utah.

The gray wolf and grizzly bear were targets for indiscriminate extermination efforts by .
early trappers and sefilers. This killing had devastating effects on population levels and
led to their extirpation from Utah. More recently, wildlife pest control etforts by agricultural
interests was directed at prairie dogs. The demise of the black-footed ferret has been
attributed to widespread extermination of prairie dog colonies, their primary food source.

Species not affected by extermination efforts often feel the pressures of human
development in other respects. Many species utilize large home ranges. lf they are

disturbed to the extent that they vacate their home range, they mqy find surrounding
locales already filled to capacity. In addition, migration routes may be disturbed by both
human activities and artificial barriers. Species with small range sizes are also impacted
from development as they do not have the capabitity to move great distances to new
areas eway from the source of stress.

Mammals at breeding or wintering areas are the most sensitive to disturbance. The
animals are already under stress during these periods. Energy during the breeding
season is directed towards mating activities and raising the young. During the wintering
period energies are directed towards locating food and water supplies as well as staying
warm. Project plans should be developed around these crucial time periods.
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Most mammals (72 to 8+%) regardless of geographic area utilize the submontane riparian

ecosystems. No doubt water and enhanced vegetation conditions in riparian zones

account for this wildlife use. Also, a large percentage of mammals (66 to 8B%) inhabit the

mountain brush and pinyon/juniper ecosystems. These more xeric (dny) ecosystems

provide sutficient berry and nut crops along with attractive cover to sustain wildlife

populations ffable 5).

The submontane zone is intensively used by wildlife due in part to movement into or

across this elevation by animals utilizing both desert and montane ecological associations.

The submontane zone offers relatively stable and acceptable climatic conditions for many

species.

It should be noted that the aspen ecosystem is considered to be of critical value to
economically important large game species (moose, elk and deer). They "shade up" in
the aspen type to reduce the potential of serious problems associated with heat

prostration. Aspen also supports an excellent vegetation suitable for papturition and

feeding areas.

Life requisite information in this section describes breeding seasons, gestation periods,

and the time required for the young to disperse from the protection of parental care.

Habitat requirements are also explored and should be used by land-use planners to

etfectivety design projects with the least impact to the wildlife inhabitants.
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CONCLUSION

At the time of settlement for Utah (1847) 450 verlebrate species inhabited the
southeastern region. Today (1990) there are 481 species present:  ?piscinian (fish); 1B

amphibian, 36 reptilian,285 avian (birds), and 105 mammalian. The increase in total

vertebrate species numbers is attributed to the introduction of 39 exotics that were not
present at the time of settlement. Seven native species, three of which are end.angered

in other areas where they still survive, have been extirpated. Another, the passenger
pigeon, is extinct. ln addition, eight native species that remain inhabitants of the region

are considered to be endangered with extinction. Yet another native species is classified

as threatened and 46 are classed as rare.

The implications of these losses are tremendous. While the natural world is by no means

stable, and species have evolved and become extinct throughout time, current losses

have occurred primarily due to man's impact on the environment. Loss of habitat,

environmental pollutants, and disturbances during crucial time periods take their toll on

wildlife populations. Continuing encroachment of human setttement into wildlife use areas

is likely to cause increased stress and pressures on wildlife.

This publication has focused on critical habitats ; crucial time periods, and life requisite
requirements for each of the species inhabiting southeastern Utah. Final analysis ffab.le
6) of wildlife distribution throughout the region recounts patterns of habitat utilization.

Although not numerically assessed, experience has shown ecotone areas to support the

greatest variety and numbers of wildlife.
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A majority of piscinian (fish) species inhabit streams (43 to 90%) as compared to lakes

(24 to 74%). Lower elevation stream reaches are utilized by the greater percentage of

fish species (90% of the fish inhabit desert streams and 760/o inhabit submontane streams,

whereas only 46o/o utilize stream reaches of montane elevations). The great diversity of

fish species at lower elevations is due to the more expansive water acreages at lower

elevations that tend to supply a greater diversity in fish habitat. In addition, cold water fish

of montane elevations are apt to descend and sulive in waters of lower elevations more

readily than warm water species will ascend and adjust to colder temperatures. Within

inhabited water bodles, water quality parameters such as temperature, dissolved oxygen

concentrations, total dissolved solid concentrations, turbidity, and "pH" determine the

species present and vigor of populations.

Between 69% and 92% of all amphibians occur in wetland ecosystems. The submontane

elevations support the greatest proportion (92o/") of species due to relatively favorable

environmental conditions. The scaleless, permeable amphibian skin requires constant

moisture to retain body fluids. Both water quantities and water quality parameters are of

importance to the survival of individual amphibians and ultimately populations of the

species. lf negative impacts to water sources occur, local amphibian populations are

incapable of moving great distances to new locales.

Reptiles are not nearly as dependent on wettands since their scaly skin covering provides

resistance to desiccation. However, riparian areas are heavily utilized (S0 to TZo/o of alt

species) forthe available drinking water, prey, and vegetative resource (cover). The moist

soil characteristic of riparian zones atso provides preferred nesting habitat for many

reptiles. Desert and submontane riparian areas are utilized most heavily by reptiles.

Submontane pinyon-juniper and mountain brush ecosystems each support 78"/o of the

reptile species. At desen elevations, saltbush-grass accounts for 81a/o et reptile species

and blackbrush communities support 75o/o of reptile species. Grassland and sagebrush-

grass ecosystems also support near or above B0% of all reptilian species at the



submontane of lower elevations. Barren ecosystems (talus slopes, rocky terrain, or bare

soil) are utilized as basking areas to provide temperature regulation. They suppot-t 58%

and 64% of reptile species at desert and submontane elevations, respectively.

The greatest proportion (60 to 81%) of bird species inhabit riparian areas. Riparian

corridors are utilized during breeding, foraging, and migrating activities. Submontane

elevations show the greatest use (81%) due in part to species movement through the

zone when accessing between desert and montane elevations.

Submontane riparian ecosystems are also utilized by the greatest percentage (73%) of

mammal species. Water, cover, and forage are excellent in these areas. The abundant

food supplies of pinyon-juniper, mountain brush, and sagebrush-grass ecosystems also

attract numerous species.

Overall, submontane riparian zones were shown to supp ortiz"lo of all terrestrial species.

Both desert and submontane elevations ranked high in importance relative to all other

ecosystems (61% and72"/" of all species, respectively). Although other ecosystems are

important to various ctasses or species, none can boast the diverse array of wildlife

dependent on riparian areas.

Characteristics of the riparian ecosystem along with the corresponding needs of wildlife

interact to support this conclusion. Most wildlife species depend on the availability of

good water sources for drinking. Life along riparian zones affords the opportunity to

access water while remaining in an area generally abundant in its production of forage

and cover. tn addition, riparian corridors offer favorable travel lanes between disjunct

geographic areas or ecosystems. Some species may utilize riparian zones for many

facets of their life requirements while others may only make forays to the areas for

specific water or food needs.

t
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Life requisite information assembled in this publication is by no meahs exhaustive of the

available information for each species. However, it provides an insight to pafticular areas

of concern as we strive to maintain healthy wildlife populations.

It has been the intent of the authors to provide this information to land-use planners for

the purpose of successfully developing management schemes based on wildlife attributes.

Specifically, if a project area is known to support populations of cedain species, plans can

be developed to preserue critical valued habitat needs and to avoid disturbances to critical

areas during crucial time periods. Ecosystems must also be assessed as complete units

where impacts to any one species could ultimately determine the fate of another. These

precautions will allow for reductions in impacts and will likely help to maintain viable

populations of our wildlife inhabitants.

Where there is to be inevitable loss or degradation of habitats, mitigation can help to

lessen the impacts. Land-use planners should be aware and willing to include mitigation

strategies in project planning. Terrestrial mitigation may address the need to re-establish

Iost vegetative communities, provide wildlife passage across barriers (conveyors, roads,

ditches, etc.), or replace lost water sources. Aquatic mitigation can include maintenance

of instream flows, streambank stabilization, or installation of fish passage structures.

There are numerous mitigation alternatives available to the knowledgeable land-use

planner. Only by understanding wildtife needs and the relative biological value of

ecosystems can planning successfully incorporate mitigation practices. Readers are

encouraged to become familiar with Utah Division of Wildlife Flesources Publication No.

90-3, "Mitigation Technologies for Man-Made lmpacts."
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F
C-oastal States Data Adequacy Report

1.0 INTRODUCTION

1,1 BACKGROTJND

Eanh Fax Engineering, Inc., of Midvale, Utah, has contracted BIO/III/EST, Inc., to compile a data adequary

report for wildlife occurrence on lands located in Sanpete and Carbon Counties in southeastern Utah. The
area of interest has been proposed for coal mining activity under a lease urpansion request submitted by
Coastal States Enerry Development Corporation (CSEDC) of Salt Irkd City, Utah.

The Manti-Lasal National Forest Headquarters located in Price, Utah, has required CSEDC to comply with
the U. S. Bureau of Land Management (USBLM) Data Adequacy Standards for Federal CoaI Leasing, Uinta-
Southwestern Utah Coal Region, in assessing wildlife species potendally occurring on lands proposed for coal
mining. The presence of wildlife, both game and non-game, in Sanpete and Carbon Counties is a siguificant
natural resource providing both economic and recreational benefits. The USBLM data adequacy standards
define the general data base that is deemed necessary to make coal leasing and mitigation decisions in the
region (USBLM, 1989).

L2 PROJECT AREA

The proposed expansion area consists of approximately 5,650 acres located southeast of Scofreld Reservoir
wirhin Manti-IaSal National Forest (Figure 1). Habitat types within the region have been segregated by
geographic region and grouped into three ecological associations, cold desert (3,700 - 5,800 feet elevation),
submontane (5,500 - 8,500 feet elevation), and montane (6,50A - L2,721 feet elevation)(Dalton, 1990).

Elevation in the area of concern mnges from approximately 8,320 - 9,620 feet (Figure 1).

2.0 METHODS

Assessment of wildlife species potentia[y occurring in the project area consisted of three principal phases: L)

literature review and compilation of available background data, 2) consultation with agency personnel [e.g.,
U. S. Fish and Wildlife Service (USFWS), U. t. Forest Service (USFS), Utah Division of Wildlife Resources
(UD\ilIR')], and 3) aerial surveys of the project area to map existing raptor nests. A list was compiled of
wildtife species potentially occurring in the area (Table 1). An indication as to the mo$t likely habitat for
occuffence within the project area was completed for each species. Accordingly, witdlife species known to
frequent submontane and montane ecos)nterns were included in Table 1. Based on the boundaries assigned

by Dalton (1990), habitat considered as upper submontane (i.e., 8320 - 8,500 feet elevation) represent the only
portion of the submontane eco$]rstem present within the area of concern.

In addition, an indication of relative abundance (e.9" coillmon, Iimited, uncommon, occasional, rare) and status
(e.g., threatened, endangered, candidate) was assigned to each species listed. A designation of "common' is
reserved for species which are widespread and abundant. Species categorized as nlimitedo are cortmon but
restricted to a particular area. Species listed a$ nuncommonn are widespread but not abundant. Species listed
as "occasionaln are even less abundant but may perioctically occur in the area. A species listed as nraren

indicates it is seldom observed in the area. Those species listed as 'threatenedn are regarded by USF'WS as

being threatened with becoming endangered. A species listed as nendangered" is considered by USF'TVS as

being in eminent danger of extinction. A species listed as "candidaten represents a species that is a candidate
for official listing as threatened or endangered species by USFWS.

BIO/$/EST, Inc.
March I, LgYz
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Coastal States Data Adequacy Report

Table L. Wildlife species known to occur within a portion of southeastern Utah proposed for coal mining
activities by Coastal Ststes Energr Development Corporation.

SPECIESl SCIENTTF'IC NA]VTE HAB[IAT2

I
I
T

I
I
I
t

FISHES

cutthroat troutc
rainbow trout"
common cafpu
utah chubl
redside shiney'
flannelmouth suckere*
pguafnin suckero
walleyeo

A]VIPHIBIANS

tiger salamander'
Great Basin spadefoot'
western toadq*
Great Plains toad"
Woodhouse's toad"
striped chorus frof
northern leopard frog'
spotted frog*

REPTII,ES

short-horned lizard"
sagebrush lizard"
eastern fence lizard"
Great Basin fence lizard"
pale leopard lizard'
northern tree lizard"
side-blotched lizard'
Great Basin skinlf
variable skink'
rubber boau
Utah mountain kingsnake"
western yellow-bellied raceru

BIOlril/EST, Inc.
March 9, 1992

Oncorynchus clarki
Oncorynchos mylass
Cyprinus carpio
Gila atraria
Richards onius b alte atus
Catostomus latipinnis
C atostomus platyrynchus
Stizostedion vitreum

Ambystoma tigrinum
S c aphiophus int ermontanus
Bufo boreas
Bufo cognatus
Bufo waodhousii
Pseudacris triseriata
Rana pipiens
Rana pretiosa

Phrynosoma douglasii
Sceloporus graciosus graciosus
Sceloporus undulatus elongatus
S celop orus occidentalis
Gambelia wislizenii
Urosaurus omatus
Uta stansburiana
Eumeces skiltonianus
Eumeces multivirgatus
Chaina bottae utahensis
L amprop eltis pyromelana inft alabialis
Coluber constrictor morrnon

3

Mrrt
Mr*
M*
Mrt
Mr*
SM''
sM,M'"
Mr*

stufivf'"
sv[Ivf'"
Mr'*
$lylcstr

$114r'str

SI\,IMT"
Svfivfr"
sv[IvfF"

SM,I\'f
sM,Mu
Slvf
SMnM*'
sNI,Id"'
SIvq14"'
S]W
sM,M'r'
SNf
sM,Mu
SM""
SM,r.

I
I
I
I
I
I

L
t-
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Coastal States Dau Adequary Repon

Table 1. (Contnd).

SPECIESl SCIENTIFIC NAME HABITATI

I
I
t
t
I
I

I
I
I
I
I
I
I
Ir

RBPTILES (Cont'd)

regal ringneck snakeo
desert night snake"
utah milk snake'
SM,M*desert striped whipsnake"
smooth green snakeu
Great Basin gopher snake"
wandering garter snake"
red-sided garter snake"
Great Basin rattlesnake"
midget faded rattlesnakeu

MAMI\'IALS

masked shreuf
Merriam shre$f*
montane shrevt''
northern water shreuf
vagrant shreuf
pallid bat'
big brown bat"
Rafinesque's big-eared bato
Townsend's big-eared bato
silver-haired bat"
hoary bat"
Brazilian free-tailed bato
long-eared myotis"
little brown bat"
long-legged myotis'
small-footed myotis*
coyote"
red fo*r
gray fofr
mountain lionqsPs

black 6*u1+tPE

BIOfiI/EST, Inc.
lv{arch 9,lWL

Diadophis punctatus regalis
Hltpsiglena torquata desefticola
L amprop eltis triangulum taylori
Masticophis taeniatus taeniatus
Opheodrys vemalis blanchardi
Pituophis melanoleucus deserticola
Thamnophis elegans vagrilns
Thamnophis siltalis fitchi
Crotalus viridis 4utosus
Crotalus viridis concolor

Sorm cinereus
Sorw merriami
Sorac monticolus
Soru palustris
Soretc vagranr
Antrozous pallidus
Eptesicus fuscus
Plecotw rafinesquii
Plecotus townsendii
Lasionycteris noctivigans
Lasiurus cinereus
Tadarida braziliensis
Myotis evotis
Myotis lucifugus
Myotis volans
Myotis leibii
Canis latrans
Vulpes vulpes
Uro cyon cinere o argenteus
Felis concolor
Urcus americanus

4

sM,hf
SMT'

SIv[,14"'
sM,Ilf
SM,MO
SM,Ivr
SIv[,14"'
sM,I\,fl
SM,hf

lvf
SIvI,M"'
sM,M'
SM,M'
sM,M'
sM'
SIvg14"'
M'
SM'&'
M'
SM*t
shd'r.
SIv[,14"'
Slv[,14"'
SI\4I#
sM,Mu
sI\d'r'
sld,14,*'
SIvtr14"'
SIv[,14"'
slv[,14"'



Coastal States Dau Adequacy Report

Table 1. (Cont'd),

SPECMST SCIENTIFIC NA]VTE IIABITAf
h
I
t
I
I
I
I

I

I
I
I
I

S (Cont'd)

raccoonc
ringtail"
North American wolverineq*
pine martenqt
minkr
long-tailed weasel*r
badger"r
striped skunlfr
spotted skunFr
bobcatqr
North Asrerican lynxl*
northern flyr"S squirrel"
yellowbelly marmot'
uintah ground squirrel"
golden-mantled squirrel'
townsend's ground squirrel"
white-tailed antelope ground squirrel"
rock squirrel"
whitetail prairie dog"
least chipmunF
uinta chipmunk'
cliff chipmunk'
red squirrel"
northern pocket gopher'
Botta's pocket gopher'
Ord's kangaroo rat"
deer mouse"
pinon mouse'
canyon mouse"
northern grasshopper mouse"
western harvest mouse"
western jumping mou.se"
Great Basin pocket mouse"
Iong-tailed vole"
meadow vole'
water vole'
montane vole"

BIOAI/EST, Inc"
March 9,LWz

hoqon lotor
Bassariscus astutus
Gulo gulo luscus
Martes americana
Mustela vison
Mustela frenata
Taxidea tants
Mephitis mephitis
Spilogale putorius
Lyra rufus
Lynx canadensis
Glaucomys sabrinus
Marmota flaviventris
Spermophilus armatus
Spermophihn lateralis
Spermophilw townsendi
Ammosp ermophilus leucurus
Sp ermophilus v ariegatus
Cynomys leucurus
Eutamias minimus
Eutamias umbrinus
Eutamias dorcalis
Tamiasciurus huds onicus
Tltomomys talpoides
Thomomys bottae
Dipodomys ordii
Peromys cus maniculatus
Peromyscus truei
Peromyscus crinitus
Onychomys leucogaster
Reithrodontomy I megalotis
Zapus princeps
Perognathus pfirvus
Microtus longicaudus
Microtus p ennsylv anictn
Microtus richardsoni
Microtus montanus

5

SM"
sM'
sfuI,14"'
SM'
SM'
sM,M'
SMM"'
SM,M'
Slvq14"'
SlvI,M*
sulJ14"'
hd,r"

sM,M"
S14lvf
SM,lvf
SIvI,M"
sM,N["
SM'r"
sId,114*"
SM,Ivfl
Sh4IvI't'
SM,MO
M*'
SMM"'
SIt414q'
SM,4'
SMM"-
SM.
SIv[,14*'
SM'
Slvf
Sh41v1'n'

SNf
sM,M'
SIv[,14'
SM,M"
SIvf,M"'
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Table 1. (Cont'd).

SPECIESl SCIENTIFIC NAME HABITATI

I
I
I
I
I
I

I
I
I
I
I
I
l^
l-

MAMMALS (Cont'd)

bushy-tailed woodrat"
desert woodrat"
muskrat"
beaverqr
porcupine'
blacktail jackrabbit"
whitetail jackrabbit"
snowshoe hareqs
Nuttall's cottontailqs
pika"
elkqs
mooseqs
mule deerqs
mountain goat*8
rocky mountain bighorn sheepqs

BIRDS

great blue heronu**H
Sandhill Craneu'''rhi

wood ducH*'s
mallardag
green winged tealo"qs

blue-winged teal""ur
lesser $cauPu'tr'e

spotted sandpipef'
willetu-cu

cornmon sniped
lo ng-billed curleuf"qbi
solitary sandpiperu-"
turkey vultureo'o
sharp-shinned hawk"s
Cooper's hawkSf,bi
northern goshawftu+t*
osprefo*H
bald eagle'

BIOfiMEST, Inc.
lvlarch 9, LWI

Neotoma cinerea
Neotoma lepida
Ondatra zibethicus
Castor canadensis
Erethizon dorcatum
Lepus califomicus
Lepus townsendii
Lepus americanus
Sylvilagus nuttallii
Ochotona pinceps
Ceruus elephus
Alces alces
Odocoiletn hemionus
Oreamnos americanus
Ovis canadensis

Ardea herodias
Grus canadensis
Aix sponsa
Anas platyrynchos
Anas crecca
Anas discorc
aythya affinis
Actitis macularia
Recuwirostra ameicana
Gallinago gallinago
Numenius ameicanus
Charadrius vociferus
Cathartes aura
Accipiter striatus
Accipiter cooperii
Accipiter gentilis
Pandion haliaetus
Haliaeetus leucocephalus

5

sM'r'
SM*
Sllf
SMN{""
SlvI,14n"
SM"
SM"
SM'
SIvIrM"'
SIv[,14"'
sld,14"'
sNq14"'
Slv[,14"'
SlvI,IY{"'
sI\4114""

SM'
SM*"
Svqlvf"
sM,,,r'|t
$114r'*r

$I\4r,*r
$[4astr

s!{,Ivfr"
s[4Jvrj"
$4Jvt'o"
sM,lvf
svI,IvfF"
sM,Mu
SIvt114u'

SIv[,114*'

Slv[,114"'

$ly1+"u

$ffir,'u
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Table 1. (Conttd).

SPECMS' SCIENTIFIC NA}IE IIABITAf

I
I
t
I
I
I

I
I
I
I
I
I
tÎl-

BIRIIS (Cont'd)

golden eflgleu+Lh

northern harrieru''u
red-tailed hawka
Swainson's hawkuoo

roueh-legged hawk#'
femrginous hawk"alcaqhi

American kestrel"oo
merlino+tbi
peregrine falcon*H
prairie falconu"YtH

chukaftLs
ruffed gfouse'ryls
blue grouse4r
sage grouseoryt'e

mourning dove''"te
rock doved
band-tailed pigeon*Bhi
yellow-billed cuckoouo"
northern saw-whet owlu-s

long-eared owl4
short-eared owla
great horned owl4
snoury owfdo
burrowing owluo*ui

Me:cican spotted 61rylurl'caobt

northern pygmy owl'$
flammulated owluo*H
western screech owl'$
common nighthawk*"
common poorwill*u
white-throated swifto'u
black swiftuo*bt

black-chinned hummingbird"*
broad-tailed hummingbird*"
rufous hummingbirdc€u
calliope hummingbird**
belted kingfisher"t'

BIOAI/EST, Inc.
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Aquila chrysaetos
Circus cyaneus
Buteo jamaicensis
Buteo swainsoni
Buteo lagopus
Buteo regalis
Falco spawerius
Falco columbarius
Falco peregrinus
Falco mmicanus
Colinus virginianus
Bonasa umbellus
Dendragapus obscunn
C entro cercus uropha sianus
Zenaid,a matroura
Columba livia
Columba fasciaus
Cocryzus amertcanus
Aegoliw acadicus
Asio otus
AEio flammeus
Bubo virginianus
I,{yctea scandiaca
Athene cuniculata
Sfni occidentalis lucida
Glaucidium gnoma
Otus flammeolus
Orus kennicotti
Chordeiles minor henryi
Phala ehoptilus nuttallii
Aeronautes saxatalis
Cltpseloides niger
Archilochus alexandrt
Selasphorus platycercus
Selasphorus rufus
Stellula calliope
Ceryle alcyon

7

SIvI,M*
SM,*'
SIW
SMO

SM'rt
SMU

sM,rt
SIv[,14*'
SIvI,M"'
SIvq14"'
Sllf
SIvI,114"'

sM,Ilf
SIvfl
SMM*
SM"
SMM*
SM,T'
SlvfM*
SMM*
SIvI,M*
Sh4114"'

SMlvftr
SM"
SIvI,M"'
sld,14*'
Ivf
SIt414"'
SIvI,114"'

SM'
SM*
SIvI,M*
sM"'
SI\d,14'*'
SI\4lvt"'
sltr[,14'"
SM,M'
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Table 1. (Cont'd).

SPBCIESl SCIENTIFIC NANIE HABITATI

I
I
I
I
t
I

I
I
t
I
I
t
II
t-

BIRDS (Cont'd)

northern flicker"d
downy woodpeckefd
three-toed woodpeckerus
harry woodpeckef{r
Williamson's s apsucker"''*h
red-uaped sapsucker"'$
yellow-bellied sapsuckef$
olive-sided flycatcheru*u
westeru wood-peelileeo'u
western flycatchef'"
Hammond's flycatchsP''u
dnsky flycatcher*u
gray flycatchef'o
Say's phoebed
ash-throated flycatchefu
horned larka
Cassin's kingbird"""
western kingbird**
cliff swallowo'u
barn swallow*o
purple martinr-cu
tree swallow*o
violet-green swallouf u

scnrb jaf{
common ravend
American crowryl
Steller's jat'd
pinyon jufl
Clark's nutcracker"Yl
gray juf#
black-billed magpie**r
black-capped chickadeea
mountain chickadeeoYl
plain titmouseo$
bushtit"+
red-breasted nuthatchqr
white-breasted nuthatchryr

BIOAil/EST, Inc.
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Colaptes nuratus
Picoides pubescens

Picoides tridactylus
Picoides villosus
Sphyrapicus thyroideus
Sphyrapicus nuchalis
Sphyrapicus varius
Contopus borealis
Contopus sordidulus
Empidonax difficilis
Empidonwc hammondii
Empidonax oberholseii
Empidona,r wrightii
Sayornis saya
Myiarchus cinerascens
Eremophila alpestris
Tyrannus vociferous
Tyrannus venicalis
Hirundo yrynhonata
Hirundo rustica
Pogne subis
Tachycineta bicolor
T a chy cinet a th al a s sina
Aphelocoma coerulescens
Contus coraJc

Corvw brachyrynchos
Cyanocitta stelleri
Gwnorhinus qtanocephalus
Nucifraga columbiana
Perisoreus cavadensis
Hca pica
Parus atricapillus
Parus gambeli
Parus inomatus
Psaltriparus minimus
Sitta canadensis
Sitta carolinensis

I

shI,14"'
MtLt

SIv[,14"'
Mt*t
sM,M',
SIv[,114"'

sM,M'*'
Mqt
SMMu"
sl\d,14"'
Mtr'
sIr4114"'
SM'
shf
SM,t'
sM"
SIvI,114"'

SlvfM"'
sM,M'r'
SMO'
MU

Slv[,M"'
SIv[,14*'
shf
sM,M'
SlvIq'
MO

SIf
sM,Mu
SM,MO
shI,114"'
SIvI,14"'
SM,MU
SM'
SM,.'
MU

Sh414"'
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Table 1. (Conttd).

SPECIESI SCIENTIT'IC NA}IE IIABTTATI

t
It
t
I
I
I
I
I
I

I
I
I
I
I
I

L
l-

BIRDS (Cont'd)

pygmy nuthatchryl
brown creepef$
rock wrend
Bewick's wrenoyl

house wren*o
American dippef+
blue-gray gnatcatcher*u
ruby-crowned kingletd
golden-crowned kinglet"rt
hermit thrush*o
Swainson's thrush*u
Toumsend's solitaireo'"
mountain bluebird"s
western bluebird'aH
American robind
cedar waxwing*
bohemian waxringoo
northern shrikeo*,oo
loggerhead shriked
sage thrasher'*u
water pipito"o
European starling9
warbling vireo*
solitary vireo*u
yellow-rumped warblero'u
magnolia warblef*
black-throated gray warblefu
yellow warbler*"
Townsend's warbleru*
Macgilliway's warblefu
orange -crowned warblero'u
nashville warbleru'*
Virginia's warbler*u
Wilson's warblef"'
yellow-breasted chat"ou

western tanager*u
lazuli bunting"''u

BIOAVEST, Ine.
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Sitta pygmaen
Certhia americana
Salpinctes obsoletus
Tfuyamanes bewickii
Troglodytes aedon
Cinclus mexicanus
Polioptila caerulea
Regulus calendula
Regulus satrapa
Catharus guttatus
Catharus ustulatus
Myadestes townsendi
Sialia curcucoides
Sialia mexicana
Turdus migratorilx
Bombycilla cedrorum
Bombycilla gamtlus
Lanius excubitor
Lanius htdovicianus
Oreoscoptes montanus
Anthus spinolettus
Sturnus vulgaris
Vireo gilvus
Weo solitariln
Dendroica coronata
Dendroic magnolia
Dendroica nigrescens
Dendroica petechia
Dendroica townsendi
Opornis tolmeii
Vermivora celata
Vermivora ruficapilla
Vermivora virginiae
Wilsonia pusilla
Icteria virens
Piranga fudoviciana
Passerina amoena

9

Ivf
MU

SM,M"
sM,rt
SMM*
sM,M'
M,+t
SlvI,14u'
sI\4M"'
sIvI,14"'
sIvI,M"'
Slvt14*'
SIvI,14"'
sM,M"
SMM"'
SM*'
SIvI,M"'
SM,Lt

SMlvl"'
SMU

SMlvf'
SM'S'

Mtlt
sM'4t
MBT

MU

sM,r.
SIvf,114'r'

MU

sh414"'
SMM*'
SM'
sMtr"
SIvI,14"'
SM'T'
sM'rt
SM,M'
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Table 1. (Conttd),

SPECIES' SCIENTIFIC NAIVIE IIABITAT2

I
l_
I
I
I
I
I
I
I

BIRDS (Confd)

black-headed grosbealf'u
dark-eyed junco"vl
Lincoln's sparrovdo''u

song sparroufs
fox sparrowr'su
green-tailed towhee"-'o
vesper sparrow*u
chipping sparroufou
white-crowned sp arroufyl
American tree sparrowu-*
lesser goldfinchuou
American Soldfinchwl
red crossbilf{t
common redpoll4
pine siskina
black rosy finchu+
Cassin's fincha
house finch"f,
evening grosbeaH*
pine grosbeaku$

Pheucticus melanocephalus
funco hyemalis
Melospiza lincolnii
Melospiza melodia
Passerella iliaea
Pipilio chlorurus
Pooecetes graminew
Spizella passerina
Zonotrichia leucophrys
Tachycineta bicolor
Carduelis psaltria
Carduelis ff?sflJ

Lo.rcia cuwirostria
Carduelis flammea
Carduelis pinus
Leucosticte arctoa
Carpodaun cassinii
Carpodacus macicanus
C o c c othraust e s v e sp ertinus
Pinicola enucleator

SMM"'
SIv[,1v1"'

SM*'
sM,M'
shl,M"'
SM,*t
SM,MU
sIvI,14"'
SIvI,14"'
shd,14'r'
sM,M*'
SIvI,114"'

M,rt
SM'
SM,IVf
SlvI,14*'
SMM*
SM'r"
Ilf
SIvI,14*'I

I
I
I
t
I

L
l-

tc = common; u : uncommon; I = limited; o = occasional; r = rare; t = threatened species; pt :
species proposed for threatened listing; e = endangered species; can = candidate species; yl
= y€ar long resident; su : summer resident; w = winter resident; tr = transienq f =
furbearer; g = game species; spg = special game species; [i = species of high federal interesl

2SM=submontane;|v[=montane;u=uplandhabitats;r=riparianhabitats; str:streams.

BIOfiI/EST, Ina
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Avian species potentially occurring within the area of concern were rated further according to their
seasonal status (i.e., yearlong resident, summer resident, winter resident and transients). Transient
species only occur within the area during spring and/or fall migratiou periods and do not remain for
any extended period of time. Winter or summer use areas for big game were mapped to show use
patterns in relation to the proposed area. Discussion of wildlife associated with each ecosystem is
based on consultation with agency personnel and literature review.

2,L LITERATURE REVIEW

Literature review included examination of reports supplied by Earth Fax Engineering and examination
of literature and reports within the public domain. Public domain sources included examination of
existing literature available from the Utah Division of Wildlife Resources and the Utah Museum of
Natural History.

I
I
I
I
I 

3.0 SUMMARY OF EXISTING DATA

I
3.1 FISHES

No background inforuration is known to exist on the occuffence of fishes within the project area.
At least erght species potentially occur in drainages located within the project area (Dalton, 1990).
Redside shiner and mountain sucker are reported to occur in the creeks of Winter Quarters Canyon
(Dames and Moore, 1990). Scofield Reservoir and portions of surrounding drainages, including those
within the project area, were treated to remove coulmon carp and walleye during 1.990, and the
potential for Utah chub within the project area is low (I(. Phippeo, pers. comm.).

3.2 IIERPETOFAT]NA

No background information is kuowu to exist on the offiurrence of reptiles and amphibians within
the project area. However, the waters and surrounding areas of French Creek, and the creekrs in
Woods and Winter Quarters Canyons provide potential habitat for a variety of reptiles and
amphibians. At least eight species of amphibians and 23 species of reptiles poteutially occur within
the project area. Most of the herpetofauna that potentially occur in the project area are categorized
as courmon species (Table L; see Dalton 1990).

33 MAMIT{ALS

No specific tist of mammals occurring within the project area is known to occur. However, at least
73 species potentially occur in the area on a seasonal or year-round basis (Table t; Dalton, 1990).

I
t
I
t
I
I

11



I
I

C-oastal States Dau Adequacy Report

33.1 FTJRBEARERS

Ten furbearers_potentially occur within the project area (Table 1; Dalton 1990; IJDWR, 1gg0).
Beaver occur throughout portions of northern Utah, and the number of individuals occurring in a
given area is determined by the composition of riparian habitat associated with preferred streams
(Rawley' 1982). Potential habitat for beaver exists within the project area.

Mink are found in the vicinity of streams, lakes or marshy areas, and numbers of individuals are
limited to approximately 22 animals per square mile of suitable habitat. Mink are carnivorous, and
mushat are considered a preferred prey item (Rawley, 19Bz).

Pine marten are found at elevations between ?,000 - 11,000 feet along the Wasatch Plateau. The
species is almost entirely carnivorous, with the preferred prey item being red squirrel (Rawley, 19BZ).

Of the furbearers potentially occurring in the project area, rinEail, long-tailed weasel, and mink
prefer habitats along streams and in riparian zones- Marten, badger, stripld skunk, and spotted skunk
prefer remote habitats n1 higher elevations and semiopen areas assbciated with bnrshlands and
woodlots, or sparsely wooded areas along streams (Nelson et al., 1980).

33.2 GAME SPECIES

Nine game_ species of mammals potentially occur within the project area (Table 1). Of these, the
mountain lion and black bear are classified as special game spEciis by UDSIR (Rawtey, lgBZ). The
bobcat was previously classified as a special game species by ItD'frIR. (Rawleg L1SZ), but more
recently has been included in the list of furbearers foi Utah (UnUm, 1gg0).

33.2.1 BIG GAIVIE SPECIES

At least five sp-eciel of big game potentially occur within the project area, with three species (i.e.,
moose' e$ and mule deer) occurring on a regular basis. The-entire project area is caiegorized as
high value sumrner habitat for mule deer (D. Foster, pers. comm.).

The entire project area is also categorized as critical value summer habitat for elk (Figure 2; D.
f'oster' pers- comm.). Elk catving occurs thronshout the entire project area, and critic"i raLre winter
habitat is located to the north (Jones, 1990; Figor* 2)- At least one elk migration route occgrs within
the project area (Figure ?). Ett Tgrate through the project area durin! spring migration periods
while enroute from Spanish Fork Canyon to East Mountain (Jones, 1gg0J. 

-

The entire area is considered high value winter habitat for'moose, and riparian zones along the creek
in Woods Canyo_n are categorized as critical value yearlong habitat for moose (Figure 3;-D, Foster,
Pers. comm.). No information was available on actual use of the project area by moose.

BIOAI/EST, Inc"
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3.4 BIRI}S

No specific list of birds occuffing within the project area is known to exist. A list of potential species
for the project area includes 147 species that may occur either seasonally or yearlong (Table 1;
Dalton, 1990; D. Foster, pers. comm.). Of these, at least 6? species are considered as permanent
residents (Table 1),

3.4,L I\ilIGRATORY AI{D IJPLATID GAFIE SPECIES

Utah lies along the eastern edge of the Pacific Fly*ay and near the western edge of the Central
Fly*uy. Abundant numbers of both waterfowl and shorebird$ can be expected to occur ia almost any
area associated with open water and wetland habitats (Behle, 1985). Accordingly, considerable
potential exists for numerous shorebirds to seasonally occur on nearby Scofield Reservoir and along
the creeks in Woods and lVinter Quarters Canyotr, ffi well as along French Creelc Herons, egrets
and considerable numbers of migrant passerines can be expected to occur seasonally within the
project area.

At least nine species of game birds occur within the project area (Table L; Dalton, 1990; D. Foster,
pers. comm.). The chukar or chukar partridge is a well-established permaneut resideut in the state.
The chukar is less dependent upon agricultural lands than other upland game birds and has adapted
well to native habitats (Hayrvard et al., LW6). Foothills regions within the project area contain
potential habitat for chukar partridge, and individuals may occasionally drift down into lower areas.

Blue grouse are common pennatrent residents in Utah that range from foothill elevations to
timberline. The species is most characteristic of coniferous forests, however, and forages on a variety
of berries. Nesting generally begins in mid-May (Hayward et al., 1976). Blue grou$e are known to
frequent woodland-shrub communities within the project area and are categorized as permanent
residents (Dalton, 1990; Dames and Moore, 1990)

Ruffed gfouse are also categorized as common permanent residents in Utah that occur in a wide
range of habitats. Generally, ruffed grou$e prefer bnrshy canyons and aspen forests with frequent
open areas and nearby streams (HaSnrard et al., 1976).

Sage grou$e are also categorized as permanent residents in Utah that occur in sagebrush or mixed
grasslands with sagebrush grouse (Hayvard et al., Lnq. The species is restricted primarily to
rangelands, and range restriction within Utah has resulted primarily from the eradication of sagebrush
for agricultural purposes (Behle et a1., 1985).

The mourning dove is a common summer resident and breeding bird throughout Utah. General dates
of occurrence are early May to ear$ September (Behle and Perry, t975), and preferred nesting
habitat includes riparian zones where nests are placed in small trees (Hayvard et al., 1976). Potential
nesting habitat for mourning doves likely occurs within the project area along springs and creeks,

BIO/TIIEST, Inc.
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