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Co-Op Mining Company
Annual Report for l99t

Bear Canyon and Trail Canyon Mines

SCOPE

The following document contains information pertaining to Co-Op

Mining Companies Bear Canyon and Trail Canyon Mines, Bear Canyon

Mine is an act ive mine, under eurrent product ion. Coal mining

production was terminated in 1981 at Trail Canyon Mine and the mine

has undergone extensive reclamation. Trail Canyon Mine remains

under the reguired bond l iabil i ty period. The Division approved

Phase I  Bond Release in the amount of  $1201000 for the Trai l  Canyon

Mine  on  Ju l y  18 ,  1994 .

ThiE report was compiled based on the letter of inetruction

t received by Co-Op from the Division of Oil Gae and llining on

January  18 ,  1995.
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COAL I,TINING AND

Petmittee:

Mine l$ene:

Mail ing Address:

Company Representative 3

Resident Agent:

Permit Nunber:

USHA ID Number:

Date of Initial Permanent
Program Permit:

Date of Permit Renewal:

Quantity of Coal Mined
(tonnage) 1994:

Updated Mine Sequence
attached as Plates 3-4A and
Seam (Bear Canyon #2 Mine)

OPERATIOTTS FOR 1994

Co-Op Mining Company

Bear Canyon Mine / Trail Canyon Mine

53 West Angelo Avenue
Salt  Lake City,  Utah 14 l ,  15

K im ly  C .  Mangum,  P .8 .7  M .E .C .

Mr. Wendell Orven
Co-Op Mining Co.
P .O .  Box  L245
Hunt ington, Utah 84528

Bear Canyon Mine ACT/015 /025
Trai l  Canyon Mine ACT/0L5/02L

Bear Canyon #f Mine 42-0L697
Bear Canyon #2 Mine 42-02095
Trai l  Canyon Mine 42-00081-0

Bear Canyon Mine Nov .  L,  1985
Trai l  Canyon Mine May 30, 1989

Bear Canyon Mine May 20, 1991
Trai- l .  Canyon Mine May 30, 1994

409639 short  tons

Maps for the Bear Canyon #1 Mine are
3-48. No mining took place in the Tank
in  L994 .

RECI.AITATTON

I
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2 WATER UONITORINGo

o

o

o

o
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e

)

a

All water monitoring datei for L994 has been submitted to the

Division guarterly. Copies of the summary pages are included in

Appendix A and as Quattro Pro database f i les (enclosed).

2.L Mine Discharge

The excess water encountered i-n the Bear Canyon Mine is discharged

into Bear Creek in accordance with Co-Op Mining Company's UPDES

permit  number UTG040006 (Point  004).  A copy of the Utah General

Permit for CoaI Mining can be found in Appendix 7-B of the Bear

Canyon Mine PAP. The total amount of Water discharged by Co-Op in

L994 was approximat,ely 87 ,  L2 L,  000 gal lons .  This was an average

f low of 166 gal lons per minute. The monthly f lows are summarized

in Appendix A (NPDES) .

Monthly f lows varied from LL4 g6lm to 198 g6lm. This

variabil i ty in f low is due to the amount of water contained in the

underground mine sumps, since the volume of water discharged from

the sumps each month is not necessarily the same as the volume

which f lows into the mine. Some months r drr excess amount of water

is discharged ( i .e.  September),  whj-ch of ten resul ts in a reduct ion

in  d ischarge in  o ther  monthg whi le  the sumps re f i l l  ( i .e .  October) .

a
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No mine water discharge occurred from the Trail Canyon Mine in

1994.  A l l  por ta ls  were sea led subseguent  to  1989.  No water  s /as

discharged from any of the sediment ponds for the Bear and Trail

Canyon Mines in  1994.

2.2 Springs and Monitor Wells
I

The spr ings and wel ls monitored dur ing L994 included SBC-3, SBC-4,

sBc -s ,  sBc -6 ,  SBC-9 ,  SBC-L0 ,  DH-1A ,  DH-z ,  DH-4 ,  pS-L ,  TS-1 ,  CS-1

and BP-1. A summary of the water monitoring for each point is

included in Appendix A. Locat,ions of these points are shown on

Plate 7-4 of  the Bear Canyon PAP and Plat ,es 7-4 of  the Trai l  Canyon

PAP. Tables 2-L and 2-2 show the L994 monitor ing matr ix for Bear

and Trail Canyon respectively.

Monitoring points SBC-9 and SBC-10 represent the flow of water

j-nto the Bear Canyon Mine. The f low remaj-ned f airly constant

through 1994, with only a sl ight decl ine in f low through the year.

This decl ine is consistent wi th the decl ine observed through 1993 |

and is character ist ic of  perched aguifer systems. A detai led
d

discussion of the groundwater in the area of these springs can be

found in Appendix 7-N of the Bear Canyon PAP. The t994 underground

water survey is included in the report  as Plates 7-10A and 7-108.

o
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Location

Tab1e 2-L. Bear Canyon llonitoring tlatrix - 1991

Feb llar APT l,lay June Ju[y Aug Sept

I

O

o

I

a

o

o

Upper Bear Creek
BC- 1

Louer Bear Creek
BC-2

Rt Fork Bear Cr.
BC-3

Huntington Spr.
(1)  sBc-4

Birch Spring
(1) sBc-s

Co-Op Dev Spring
sBc- 6

1st N. Section
#42 sBc- 9

Znd E. Bleeder
#3 N sBc-10

Znd ll. f,lon. ttelt
DH-].A

3Pd t,. l{on. tlel,I
DH-2

5rd l l .  btdr t feLL
DH-4

No tes :

oPer.

oper.

oper.

Base.

Base.

oPer.

oPer.

oper.

opeP. [eve[

oper. tevel

base. [eve[

oPer.

oper.

oPer.

' 
Base.

Base.

oper.

oper.

oPer.

levet oper.

tevel oper.

tevet base.

f ietd f  iel ,d oper.

f  iel .d f  iel ,d opeP.

f  ie td  f  ie td  oper .

Base.

Base.

opeP.

oper.

oPer.

tevel tevel oper.

tevet [evet oper.

[eve[ levet base.

f iel.d oper.

fietd oper.

f iel.d oper.

Base.

Base.

oper.

oPeP.

oper.

oPeP.

oPer.

base.

[eve[ levet

levet tevel

tevel leveI

leveI

levet

[evet

[eveI

leveI

tevet

l - .
2.

3 .

SBC-4 and SBC-5 were
oper.  E operat ional
base.  E base l ine
See Tables  7 .L- ' l  and
parErmeters.

a lso tes ted for  o i l

7 .2-5 of  the PAP for

and g'rease.

water guality

o
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Location

Table 2-2. Trail Caayon Dtoaitoring llatrir - 1991

June Juty Aug Dec

a

a

o

I

a

o

I

O

o

U p p e r  T r a i  I
Creek UT- 1

L o w e r  T r a i  I
Crcek LT- 1

Portat Spring
PS-  L

Trai I Canyon
sprins TS- L

Co-Op Spring
cs- l-

BaLLpark Spring
BP- 1

Birch Spr ing
(1)  sBc-5

Sed. Pond Inlet
sP- l-

Cutvert TCC-6
outLet CO-1

Sealed ]line
Entries and
access

Notes :  1 .

oPer.

oper.

oper.

oper.

oper.

. oper.

base. base. base.

oper.

See Note # 3

oper.

oper.

oper.

oper.

oper.

oPeP.

base.

oper.

2.

3 .

4 .

5 .

See Note # 4

SBC-5 was monitored as part of the Bear Canyon monitoring
( Same as Table 2-1 )  .
oper. : operat j.onal
base .  E  base l i ne
Sanpling to occur duri,ng storm eventci or spring runoff at
outlet to culvert TCC-6 when flows occur and tested for
oper .
Unplanned discharges wil l  be sampled on a guarterly basis
unt i l  bond re lease.  (No d ischarges have occur red) .
see Tables 7 .2-5 and '7 .2-6 of  the PAP for water qual i ty
parameters.
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Dtonitor pointe DH-IA, DH-2 and DH-4 are all underground monitor

wells whj.cb have been completed in the Spring Canyon Acquifer of the

Starpoint Sandetone. Monitoring of DH-4 began in 1994 to repJ.ace

motritor well DH-3, wbich was abandoned in Novenber, 1993. Baseline data

wae collected from DH-4 itr 1994. Table 2-3 Ehows a conparieon of the

average 1993 and 1994 data from theEe three points.

With tbe exception of the eubstitutioD of DH-4 for DH-3 at the Bear

Canyon Mine, no other monitoring point changeE were made iD 1994. Some

rnonitoring parameter changes were made for both the Bear Canyon and the

TraiL CaDyon Mines. The changes frorn the 1993 paraneter liEtE were

approved by the Divieion on September 16, 1993 (ACT,/015/021-9 3E and

ACT/Ol5/025-93H) . The rnonito;ing changee included nonitorS-ng metalg iu

their dissolved form rather than in their total form. In addition to

thia change Acidity, Bariurn, Chromium, Fluoride, Uercury, Nickel,

Silver, aud Sulfide were deleted from the paraneter lj-st and the lab

Specific Conductivity wae added to the lis!. Thie revieed parameter

liet was used by Co-Op during tbe 1994 water monitoring for aLl point8.

o
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Tab le  2 -3 .  1993 and 1994 monitoring data from underground wells

I

I

,o

o

a

I

o

o

Parameters DH-1A DH-2 DH-3 DH-4

1 9 9 3 1994 1 9 9 3 L994 1993 1994

Level ( ft ) L 1 3 . 7  4 1 1 3 . 7 2 3 . 8 4 2 4 . 4 2 L2s .64 6 0 . 7 6

pH 7  . 2 L 7  . 3 9 7  . O 2 7  . 2 3 ' l  . L 7 7 . L 7

Sp. Cond. 763 537 6 s 6 512 604 6L7

lemp. 1 1 .  O 1 0 .  7 1 1 . 3 1 5 . 9 1 1 .  1 1 1 .  1

TDS 45s 3 4 1 3 3 6 3 9 3 3 3 1 360

Hardnege 3 3 4 3 1 0 289 3 0 1 297 3 0 6

A1 1 . 5 0 N/D N/D N/D

As o .  oo1 o .  oo7 o.  oo8 N/D

B o .  0 9 o .  1 2 0 .  o 7 o .  1 g

co3 N/D N/D N/D N/D N/D N/D

HCO3 294 3 6 4 3 4 1 3 5 5 320 364

cd N/D o .  oo1 N/D N/D

Ca 6 4 .  1 6 7 . 3 70 6 8 .  5 6 7 . L 7 L

cI- 9 . 9 4 . 5 3 . 5 4 . 8 4 . 8 4 . 5

Cu 0 . 0 1 N/D o.  oo3 N/D

F€, Total 0 . 9 4 0 . 9 o . 9 8 o . 5 3 L . 2 ' , 7 o .  1 5

F € ,  D i e g . o .  5 5 N/D N/D N/D

Pb N/D N/D N/D N/D

t{g 42 .2 3 4 3 3 . 5 3 1 . 3 3 1 . 4 3 1 . 3

Mn, Total 0 . 1 N/D o .  0 5 N/D o .  1 2 N/D

M n ,  D i g g . N/D N/D N/D N/D N/D N/D

Mo o .2 0 . 3 N/D N/D

NH3 0 . 1 8 0 . 1 1 0 . 0 3 N/D

NO2 o ,o2 o .  0 1 0 . 0 0 3 N/D

NO3 0 .  0 6 o .  0 4 o . 0 1 8 0 . 0 7 5

K 21 .2 10 2 . O N/o 0 . 6 0 . 5

PO4 o .  01 0 . 0 0 5 0 . 0 0 5 N/D

Se 0 .  0 1 o .  02 0.  oo5 N/D

Na 1 8 . 9 8 6 . 7 L 2 . 1 5 2 . 7 3 3 . 2 5

Lab Cond. 619 s82 576

so4 1 3 s 3 5 .  5 2 8 . 5 2 7  . 5 3 0 . 3 2 8 . 5

Zn . 0 9 o .  0 7 o .  o15 o.  oog

a
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2.3 Surface Water

Surface water monitoring points for 1994 included BC-1, BC-2 and BC-3

for the Bear Canyon Mine and UT-l and LT-1 for the Trail canyon lltine.

A surnnary of the water moDitoring for each of these pointE is included

in Appendix A. Monj-toring point locationg are eholtn ou Plate 7-4 of the

Bear Canyon PAP and Platea 7-4A and 7-4D of tbe Traif Canyon PAP.

Tablea 2-1 and 2-2 eh.ow the 1994 nonitoriug matrix for Bear and Trail

Canyon respectively.

Bc-1 and Bc-2 are located along Bear Creek, the first up6tream of

the mineeite and the eecond dorrnstream of the rninesite. A comPariEon of

the data included in Appendix A j-ndicatee that the water quality at the

downgtream Eite na8 great,ly improved over the quality at the uPstream

eite. This conclusi-on iE baeed on the reduction in concentrati.ons of

euepended sol ids, dissolved eol ide, hardneee and sulfatee, among other

paranetera, aE well as an overall reduction in conductivity. fheee

changes are the resuLt of mine vater, which ie of a higher quality than

the upstrearn Bear Creek water, being discharged into Bear Creek.

Bc-3 iE located in the right fork of Bear Creek upstream fron the

mineeite. No f low wae obeerved at thie eite in 1994.
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UT-1 and LT-1 are located along Trail Creek, the firet upstrean and

the second downgtream frorn the reclaimed mineeite. No flow was obeerved

at UT-1 in 1994. The eource of the water in LT-1, which wae f lowing in

L994t le from epringE located within the reeidential area (PS-l,  TS-1,

CS-1  and BP- l ) .

3 CLII,TATOI.,OGICAL DATA

A total of 7.9 inchee of precipitation wae measured at the Bear canyon

Precipitat ion Gauge during 1994, and 11.42 inches were meaeured in Trai l

Canyon. Precipitat ion decreased by 0.63 inches from 1993 at Bear Canyon

and increaeed 0.21 inchee at Trail Canyon. Rain gauge nonitoring data

is gunmarj-zed j.n Appendix B and as Quattro Pro databaEe filee

( encloEed ) .

ST'BS IDEI{CE UOI{TTORII{G

A rnonitoring network waa inetalled in the sumrer of L987 | and hae been

nonitored since that tine. Monitorj-ng Etations are eteel rebar with

aluminum caps, set in concrete ao weather, frost, heave or

livestock/wildlife will not disturb them.

a

I

I

a

e

o

o

o

a



Co-Op llining Co.
Annual Repott 1991
Paga 11

Ten permanent subsidence monitoring points (SMS-I thru SMS-S, Con

6, and sMs-7 t,hru SMS-10) are located on the mine site area. sMS-1,

SMS-3, and sMs-4 are conmon to both t'he Trail canyon and Bear canyon

Perrnits. CON- 6 and sus-? thru sMS-10 were eetabliehed 22 Septenber

1991 .

Subsidence rnonitoring was performed in 1994 ueing the profesaional
o

servicee of Blackhawk Engineering. The resultE of the eurvey are found

in Appendix C. Monitoring point locationE are shown on Plate 3-3 of the

PAP.
a

No new areas were mined under in 1994 which required notifj.cation

of gurface property o\tnera in accordance with R645-301-525. 300 .
a

No major minS.ng Eequence changes were made in 1994, with the

exception of the permj-tting of the Bear Canyon #2 Mine (Tank Sean). The
o

planned subeidence due to rnining in the Tank seam iE discuseed in

Appendix 3-C of the Bear Canyon PAP.

5 VEGETATION UONITORIITG

I

o

o

o

O

t

Vegetation monitoring was performed in

services of  Mt.  Nebo Scient i f ic Research

the survey are found in Appendix D. All

performing pertained to the Trail Canyon

1994 using the professional

& Consul t ing.  The resul ts  of

of the vegetation monitoring

reclaimed minesite.

o
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The only seeding

with the construction

seeded in the interim

PAP.

performed in

of the Tank

in accoridance

L99 4 vras t,he

Seam road and

with Appendix

as sociated

areas were

Bear Canyon

BTCA areas

pad. The

3-H of the

6 AIIIIUAL rI{POI ltDl'tEltT fNSPECTTON

Copies of the Annual Sediment pond

this report in Appendix E. The

Mangum Engineering Consultants and

Inspection Reports are

annual inspect ion wae

hras cert,ified by Kimly

attached wi-t,h

performed by

C. Mangum.

ANNUAL SOIL DATA

No data was

overburden,

required or

spo i l ,  r e fuse ,

was col lected

roof ,  f loor ,

in L994 associated with any

or mid-seam data.

ANNUAL REPORT OF OFFICERS

A copy of the Profit Corporation Annual Report for C.W.

is included in Appendix F.

Mining Company

a
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9 PERIIIT STIPUI.ATION SIATUS

There are no open stipulatione from the lategt permit renewalg. AII

stipulatione to the Tank Seam permit approval have been met and approved

per Division letters dated October !9n t994 (Acr / Ol5 /025-94F ) aud

January 24, !995 (ACt/OLs/O25-94I).
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WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
BC-1

. UpperBear
Stream
Quarterly - Field: June, July

Sept.

Field
Measurements 2t09t94

Date Sampled
5l24ls4 6/2A94 7t1gt94 8t17tg4 u1a94 10n8p4

Sam M.E.C. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C.
52 52 47 47 35 47

8.6 8.4 8.35 8.77
790 636 670 657
10.9 16.8 24.7

5.4 5.3

Flow 15
8.3

1 340
-0.4
5.5

8.9
669
21.2

a

Lab
Measurements

o CT&E CT&E CT&E
Settleable Solids N/D 50.0 N/D

CT&E
N/D

Solids 6.250 237
430

1 298
Dissolved Solids 920 380

306
N/D
228
32
2

3.5
N/D
55

N/D
N/D
5
6

651
190
N/D

I

Hardness 515 386
N/D
239
54
4

47.7
N/D
61
1 .9
N/D
4
10

782
1 000

320
N/D
270
49
8

10.7
N/D
49
0.3
N/D
N/D
I

632
110
N/D

Carbonate
o Bicarbonate

Galcium
Chloride
lron

Potassium
Sodium

o Oil & Grease

0.2
Dissolved N/D

85
ese (Mn) Total N/D

Dissolved N/D

N/D
342
66
7

4
11

986
280
N/D N/D

Cations 10.8 8.1 6.4 6.8
Anions 11 .6 8.6 7.8 6.8

o

o

o
A-3
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WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

a09t94

Co-op
BC-2
Lower Bear
Stream
Quarterly - Field: June, July

Sept.

Date Sampled
5t24t94 6t2A94 7nAp4 8118194

Field
Measurements 9to1t94 10118194

Sampled by: M.E.C. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C.
21264

.16
I
I

214
8.34

Flow
PH

235
8.35

98 125
7.98 8.53

120
8.42 8.62o 787 628 578Sp. Cond. (ohms) 598 523

Temp (C) 2.8 11 .3 19.6 15.6 15.8  9
Dlss. O. (ppm) 5.4 5.3 5.5 5.5 5.5 5.4 5.5

Lab
Measurementso Analyzed by: CT&E CT&E N/A N/A CT&E N/A CT&E

Settleable Solids N/D
Suspended Solids 17.0 1.120 624
Dissolved Solids 340 330
Hardness (CaCO3) 285 250 300
Carbonate (CO3) N/D N/D

254
36

269
50

296
51

o Bicarbonate
Calcium (Ca)
Chloride (Gl)
lron (Fe) Total
lron (Fe) Dissolved N/D N/D
Magnesium (Mg) 31 35a Manganese (Mn) Total 0.2 N/D N/D
Manganese (Mn) Dissolved NID
Potassium (CI 2.4 N/D N/D N/D
Sodium (Na) 20 N/D 6
Conductivity (umhos/cm) 575
Sulfate (SO4) 100 30o Oel & Grease N/D
Cations 6.2

6.5 6.6 5.9 6.3
Gation/Anion Balance (o/o) -4.6 4.9 - ' 7  . 8 -0.2

a

i'o

o
A-4
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WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
BC-3
Right Fork
Stream
Quarterly - Field: June, July

Sept.

Field
Measurements u09t94

Date Sampled
5t24tg4 6lnl94 7t19194 8l10tg4 9lo1l94 10118194

Samoled bv: M.E.C. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C.
Flow

N/A
N/A

N/A
N/A

N/A
N/A

NIA
N/A

N/A
N/Ao N/A N/A

So. Cond. (ohms) N/A N/A
Temp (C) N/A N/A N/A
Diss. O. (opm) N/A N/A N/A

Lab
Measurementso N/A N/A N/A N/A N/A N/AAnalyzed by: N/A

Settleable Solids
Suspended Solids
Dissolved Solids
l'tardness (CaCO3)
Carbonate (CO3)a Bicarbonate HCO3)
Calcium (Ca)
Chloride (Cl)
lron (Fe) Total
lron (Fe) Dissolved

o Manoanese (Mn) Total
Manoanese (Mn) Dissolved
Potassium
$dium (Na)
Conductivity (umhogcm)
Sulfate (SO4)o Oil & Grease
Cations
Anions
Gation/Anion Balance (o/o)

I

o

a
A-5



o

o

o

o

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
SBC-3
Rt. Fork Well
Well
Quarterly

Field
Measurements

Date Sampled
5/30/94 8l2gl94 '10119194

M.E.C. M.E.C.M.E.C. M=.F.C. lE:+g' rY!.:=*/'M.E.C.

ii 33J
- 4tr\ 

', 
Q7.2 7.2s 7.3

o
Hardness (CaCO3

537Bicarbonate
364
67
1 .1
N/D

347
67
0.4
N/D

o
362Calcium

Chloride
lron (Fe) Total
lron (Fe) Dissolved

Potassiumo Sodium

N/D
N/D

108 105
4340Cond uctivitv (u m hos/cm

Sulfate
4420
2500

4370
2000

a

o

T
A-6



o

o
WATER MONITORING REPORT

t
Field

Measurements aut94 8nat94 10t19194

Property:
Station:
Location:
Type:
Frequency:

Date Sampled
5/16/94

Co-op
SBC.4
Huntington Springs
Spring
Quarterly

M.E.C. M.E.C. M.E.C.
Frow (gpm) 126 118 116 118
xlJ 7.6 7.5 6.7 7.7
Sp. Cond. (ohms)
tcmp (C) 1216

Lab
Measurements

Analyzed by: CT&E CT&E
TDS (mg/L) 310 310
Hadness (CaCO3) 310
Aluminum (Al) N /D
Arsenic (As) N / D N/D N/D
Boron (B) N /D N/D 0.1 0.1

o

Carbonate (CO3) N / D N/D N/D
?icaroonatg. fttcosr sog 341 

--32a gzo.o
9admium,(Cd\ N/D N ,D N 

'n N/D
9alcium (9a) 0g 7a
9nnrioe.(cl) + u 7J
9opp,gr,(C-u) . _ N/D N 

- 
t{/D

fon (Ee) fotal nlo wo vo N/D
lron (F,g).Dissotved H 'O U O t*UO F.l/D
l-gad (Pp) N /D N/p hI /D NyD

Manganese (Mn) Tot. N/D u rD u rD N/D
Manganese (Mn) Dis. N/D N/D N/D
Mplvbdenum (Mo) N/D N/D N/D
Nitrogen (NH3t N/D N/D N/D
Nitrite (N92) N rD U rO ls ,D N/D
Nitrate (NO3t 0.4 0.3 0.3 0.3
Potassium (K) N rD N/D N ,D N/El
PhosPhate (PO4) N rD 0.05 0.05 0.18
Selenium (Se) N rD N ,D N 'n 

_ N/D
Sodium(Na) 4 I  N/D
Conductivity (umhos/cm) 581
Sulfate (SO4)
Zinc (Z) 0.04 0.03

A-7

N / D
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o

t

a

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
sBc-5
Birch Springs
Spring
Quarterly-Baseline

Date Sampled
5t16t94 8110t94

Field
Measurements 2t01t94 10/06/94

Flow (gpm)
M.E.C.

24
M.E.C.

23
M.E.C.

22
6.95 7.2 7.05 6.4

Sp. Gond. (ohms) 718
Temp (C) 15 '12.5

a
Lab

Measurements
Analyzed by: CT&E
TDS (mg/L) 450
Hbrdnqss [CaCO3) 378 388I Aluminum (Al)

Boron (B)
Carbonate (CO3) N /D N /D  N/D
Bicarbonate (HGO3) 364 374 378_ 366.00_
E€d-maumGFi-
Calcium (Ca)
Chloride (Cl) 7.0
Gopper (Cu) N /D N / D  N / D
lron (Fe) Total
lron (Fe) Dissolved N/D N / D
Lead (Pb) N/D N/D N/D
Magnesium (Mg) 42
Manganese (Mn) Tot. N/D N / D  N / D
Manganese (Mn) Dis. N/D N/D N/D
Molybdenum (Mo) N /D N/D N/D
Nitrosen (NH3) N/D N/D N/D
Nitrite (NO2) N/D N/D 0.01
Nitrate (NO3) 0.2 0.1 0.3 0.1
Potassium (K) N /D N / D  N / D
Pnosphate (PO4) 0.03 0.02 0.04 0.14
Selenium (Se) N /D N/D N/D
Sodium (Na) N /D
Conductivity (umhos/cm) 718 748 757
Sulfate (SO4) 110 130
Tinc (Z) N /D  O .  04  N /D N/D

o

A-8



C

t

o

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
SBC.6
COP Development Spring
Spring
Quarterly

Field
Measurements 2109194

Date Sampled
5/18/94 8nat94 fit18t94

Sampled by: M.E.C. M.E.C. M.E.C. M.E.C.
Flow (gpm) Dry Drv Dry Dry

N/A N/Ao Sp. Cond. (qhms) N/A
Temp (C)

Measurements

Hadness (CaCO3)
Cprbonate (CO3)
Brcarbonate (HCO3I
Calcium (Ca)
Chloride (Cl)
lron (Fe) Totalo

a

lron (Fe) Dissolved

Manganese (Mn) Total
Manganese (Mn) Dissolved
Potassium
Sodium (Na)

Sulfate (SO4)

a

I

a

A-9



o

,

o

a

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
SBC.9
Mine Sump #3
Sump
Quarterly

Field
Measurements

Date Sampled
5/30/94
M.E.C.

60

8t18194 10119t94
M.E.C.

5
7.

=-"
Temp 9.9

Lab
Measurements

o
i

TDS
Ha

rbonat
Bicarbonate

um
Chloride
ron
ron (Fe

a

t

t

o

A-IO



o

WATER MONITORING REPORT

t property: co-op
Station: SBC-10
Location:
Type:
Frequency:

Mine Sump - Znd East
Sump
Quarterly - Baseline

o
Field

Measurements
Date Sampled
5t30t94 8t18t94 10t19t94

M.E.C.
25

9.7

282

316

M.E.C.

.56
1

Flow
Fr
sp-.t
Tdn'i

&E

316

412

o

o

f

o

I

29
NE
MD-
NYD-
N'D
s7
m0

I

'a

Lab
Measurements

A.T I



o

o

' t

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Date Sampled

Co-op
DH.1A
MonitorWell
Well
Quarterly - Monthly DePth

lno/94 aogtgd 3n1t%
M.E.C. M.E.C. M.E.
114.1 113.25 113.

10.7

5R1F4 6127 7t1et% 8f28/€4. el3o€4--1$30194-l

116.5 113.3 113. 3.5 113.5
7.6 N/A 7 N/A N/A
653

pnag4
M.E.C.

11.2

113 .1
l'l/A
N/A
N/A

300
N/D
350
66
7.O
N/D
N/D
32
N/D
N/D
8.0

N/D
9.0
7

606
22.O

w2
314
M/E
355

o

o

a

o

t

o

o

A-12
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I

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequerrcy:

Date Sampled

Coop
DH-2
MonitorWell
Well
Quarterly - Monthly Depth

1noB4 2t10p/ 3n184 4t29tgl 5B1tSr4 't94 7t19t94 8t2gt9d. 9r3O/94 10n619/- fin6l9/. 12n2l%
M.E.C. M.E.C. M.E.C.o Depth From Top (ft) 24j 23.33 24.5

.c. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C.
.5 24.75 24.7 24.75 24.8 24.9

N/A
ffi

N/A
N/A

7.24
578

7.39
628

N/A 7.27 N/A N/A N/A
N/A
N/A

N/A
N/A
N/A

7.O2
600
10.7

.N/A

N/A
638N/A

N/A

Lab
Measurements

e Analyzed by: N/A CT&E N/A CT&E N/A CT&E

300
N/D
350
66

n7
N/D
355
72.O
4.0

67.0
75"
Ts

69
=-
0.€o

Sodium (Na)
Crytductivitv (umhoa/cm) 586 S8S

29 30Sulfate (SO4)a

I

t

o

o

A-13



o

o

o

I.'ATER IIONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Date Sanpted
4t29t94 5R1t94

Co-op
DH-4
l lonitor t fe[[
llel.L
Quarterly - llonthLy Depth
(Note: tletl compteted February, 1994)

F ie l ,d
l,leasurements

( f t

)

Hardness (CaCO3)
Atuninum (At)
Arseni co Boron

(c l . )
(Cu)

a Iron (Fe) Totat
Ipn (Fe) Dissolved
Lead (Pb)

ium (i lq)
(iln) Tot.

llol.

l { i  tr i  tc
lfitrate (NO3)

(r()

Setenium (Se
Sodium
Conductivi (umhos/cm)o fate (So4)
Z inc  (Z

7t19
ir .  E. i t . E . c .  i t . E . c . l l . E . c .  H .

58.75 60 .?5 f f i . 7  6 0 . 5
723 N/A N/A 7 . 1 4

t94 9t30t94 rct27 11t26t94 12t22t94
E .  C . l t .  E .  c . i t .  E .  c E .  C .  i t .  E .  C .

7 61.25 61.3

2115t94 3t21
l , l .  E.

ffi lA

e,.1
N/A
N/A
N/A

N/A
N/A
N/A

ia
1 0 . 6 10 .9

N/A N/A 7 . 2 N/A
A N/A 623

N/A 10.7 A

N/D

7 . 1 2
5t6

7 . O
N/D
o.2
N/D

lo
7E
. 4

D
P
P
D

N

N/D
N/D
N/D
N/D

l{ i to

314
NN
N/t
0 . 1 0

N/D
0.40
FEm

32

@
N / D
N / D
N/Dm
0 . 5
2

N/D
N/D
N/D
N/D
32

N/D
r{/D
N/D
N/D
H/D

N/D
N/D

3 1 . 0
N/D

o

o

5

o
A-14



t

IIATER ITONITORING REPORT

o PPoperty:
Stat ion:
Location:
Type:
Frcquency:

Date Sampled

Co-op llining Conpany
NPDES
l,line Discharge
Pernit UTG040006 (004)
ilonthty

F ie l .d

o ic urcrcntr 1/19194 2tg9t94 3t2'v94 4tnB4 5n1t% 6t1t 7t1'U91 Et17t94 9tt1n4 Nt18l94 i1l2lc)4 12t22t94
l l .  E. c. i t .  E. c. M.E.c. M.E.c. M.E.C. M.E.C. M.E.C. l{ .  E. C. } l

f Lo. (qpr) '159.1 196 '165-67 142 1 lE? 178 '178 '192 114.4 M
l t .  E .
156.5

prf 7.71 7.65 7.94 7.68 7.75 8.1 7.5A 7.76 7.5 7.8E 7.e, 7.9
Sp. Cond. (ohms) 359 670 5E3 U+3 630 74O &1 636 616 594 ffi

. 5  7 . 9  7 - 9 -7  10 .6  11 .9

o Lab
l{easurenents

Anatyzed by: CT&E CT&E CT&E CT&E CT&E CT&E CT&E CT&E CT&E CT&E CT&E CT&E
oissotvcd sotids 301 317 340 320 330 !50 380 33{l 350 330 f20 3n
Suspqdcd Sol,id. 6.0 t{/D /D 9.0 lt/D NID 1{/D N/D N/D l{/D l{/D l{/D
S.ttlc.bLc Sotids ll/A t{/A t{/A }t/A }lt,. /A l{/A t{/A l{/A tl/A t{/A t{/A

t & Grease
Iron (Fe)

N/D }I/D N/D N/D T.I/D AI/D N/D
N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/D N/Dt

Fi.Ld

M.E.C. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C. M.E.C i t .E.C. i l .E,C.

_plf 7.57 7.6 7 -9| 7.n 7.7 7.E8 7.79 7.'t<t 7-tA 7.'13 7.8 7 . 8
65
8 . 6a

o

o

o

a

590 TtlO 650 ffi 622 630 f f i & 9 &8
8 . 5  7 . 1 E . 2  8 . 8  1 0 . 2  1 1 . 3 11.6  9 .1 9 . 1

o
A-I5



t

o

o

a

o

a

a

o

o

o

TRAIL CAI\NTON MINE

L994
WATER MONITORTNG DATA
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o

a

WATER MONITORING REPORT

Field

Property:
Station:
Location:
Type:
Frequency:

Co-op
UT.1
Upper Trail Creek
Stream
Biannually

Date Sampled
5t25t94llgasurementso

o

o

10t18t94Samplecl Bv:
Flow (oom)

N/A N/A. Cond. (ohms N/A N/ATem N/A N/ADiss. O. N/A N/A

Analyzed bv:
Settleable Soli
Suspended Solids
Oiso
Hadness

o

a

Carbonate
Bicarbonate
Calcium (Ca
Chloride
lron (Fe) Total

Potassium
Sodium
Sulfate

Oil & Grease

o

o

o

A-17



o

a

o

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
LT.1
Lower Trail Greek
Stream
Biannually

Field
Measurements

Date Sampled
5t24t94 1AnA94

Sampled By: M.E.C. M.E.C.
Ffow (spm) 35 23

8.07 8.51
o Sp. Cond. (ohms) 919

Temp (C) 10.9 8.3
Diss. O. (ppm) 5.4 5.1

Lab
Measurements

o Analyzed by:
Settleable Sol. (mg/L)
TSS (mg/L)
TDS (trtg/L)

415
N/D
433

o
Hardness
Ca
Bicarbonate (HGO3)
Calcium (Ca)
Chloride (Cl)

lron (Fe) Total
lron (Fe) Dissolved
Magnesium (Mg)
Manganese (Mn) Tot.
Manganese (Mn) Dis.
Potassium (K)
Sodium (Na) 21o Co4duct. (umhoVcm) 915
Sulfate (SO4)
Oil & Grease (mg/L)
Cation/Anion Balance 2.7 0.5

o

.o

A-18



o

o

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-oP
PS-1
Portal SPring (AML)
Spring
BiannuallY

Field
Measurements

Date SamPled
5125194 10/18/94o

M.E.C.M.E.C.
DRYFlow 11

7.29 N/A
N/ASp. Cond. (ohms

o Temp (G)

835
9.7 N/A

Lab
Measurements

CT&E
N/D

io TSS N/D

o

TDS 470

HatdnessCaCO3) 403

Bicarbonate
Galcium

1 . 1
l lChloride (Cl)

lron (Fe) Total N/D

a

o

lron (Fe) Dissolved N/D
47Magnesium (Mg)

2Potassium (K)
Sodium (Na

Oil & Grease
Gation/Anion Balance

o

o

o
A-19



a

o

o

WATER MONITORING REPORT

Property:
Station:'
Location:
Type:
Frequency:

Co-op
TS.1
Trail Spring (AML)
Spring
Biannually

Field
Measurements

Date Sampled
5t25t94 '10118194

Sampled by: M.E.C. M.E.C.
Flow (spm) 15

7.1 7.47
Sp. Cond. (ohms)

a Temp (C) 9.8 10 .1

Lab
Measurements

o
Settleable Sol.
TSS (ms/L)
TDS (ms/L) 474
Hardness (CaCO3) 417 430
Garbonate(CO3) N/D N/D
Bicarbonate (HCO3) 447

a Galcium (Ca)
Chloride (Cl) 15 18
lron (Fe) Total
lron (Fe) Dissolved
Magnesium (Mg)

o
Manganese (Mn) Dis.
Potassium (K)
Sodium (Na)
Gonduct. (umhos/cm)

o Sulfate (SO4) 120
Oil & Grease (mg/L)
Gation/Anion Balance 4.7

o

o

A-20



a

o

a

a

o

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
cs-1
Co-Op Spring
Spring
Biannually

Field
Measurements

Date Sampled
5t31194 10/18/94

Bicarbonateo Calcium
Chloride (C

o

lron (Fe) Total N/D
lron (Fe) Dissolved N/D N/D

Magnesium (Mg) 40 38

Manganese (Mn) Tot. N/D N/D

Conduct.umhos/cm

Potassium (K) 3 N/D

o
Oil & Grease
Cation/Anion Balance

a

o

I
A-2 7



a

a

o

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
BP-1
T.C. Ball Park Springs
Spring
Biannually

Field
Measurements

Date Sampled
5t31t94 10118194

Sampled by: M.E.C. M.E.C.
Flow (gpm)

Sp. Cond. (ohms) 757

a Temp (G) 11.1

Lab
Measurements

An-alyzed by: CT&E CT&E
Settleable Sol. (mg/L)

a TSS (mg/L)
TDS (mg/L) 410
Hardness (CaCO3) 379
Carbonate(CO3)
Bicarbonate (HCO3)

a Calcium (Ca)

lron (Fe) Total
lron (Fe) Dissolved
Magnesium (Mg)

o Manganesq (Mn) Tot.
Il/lqqganese (Mn) Dis.
Potassium (K)
Sodium (Na)
Conduct. (umhos/cm) 744

o Sulfate (SO4)
Oil & Grease (mg/L)
Cation/Anion Balance -5.3 -4.5

o

o

A-22



a

o

I

WATER MONITORING REPORT

Property:
Station:
Location:
Type:
Frequency:

Co-op
SP-1
Trail Sed. Pond Inlet
Stream
Biannuafly

Field
Measurements

Date Sampled
5t31t94 10t18t94

T
. Cond. (ohms

Diss. O.

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/Aa

N/A*nalyzect by:
Settleabfe Sol. (mo/L)
TSS
TDS
Hadness

Bicarbonate
I

o

o

o

o

A-24



APPEIIDIX B

CLT}{ATOLOGTCAL DATA

o

)

I

a

o

o



]

I

I

o

a

;

r

o

t

O

Precipitation - Bear Ganyon

Date
01101|s.4

01126194
01127194
01128ts.4

02t06194
oa07t94
oa08l94
vzt09t94
0a10t94
oa11t94
0a1?,94
0a1as4
oaMl94
oa15E4
02116194
oa17l94
0a18/94
oa19194
oa20l94
02121194
02122t94
oa23lg4
0a24194
0a25rc4
oH26ts4
oa27lg4
02128194

:
0gl10lg4
03111194
0gl1a94

03/18/94
03/19/94
03120194
03121'lg4
03122194
03123194
a3124194
03125194
03126194

Gauge
Readinq'l'

0.00
0 .17
o:o

0.00
0.00
0 .19
0.00
0.31
0.02
0.00
0.00
0.00
0.00
0.00
0.27
0.00
0.00
0.31
0.00
0.02
0.00
0.00
0.00
0.00
0.04'l'
0.00
0.02
0.00

Date
03t27 t94
03t28ts4
43t29t94
03/30/94
03t31194
auo1l94
ouoa94
04103194
a4t04194
04/05/94
04/06/94
04lo7ts4
04t08l94
04t09t94
04t10194

04118194
a4n9l94

, o4l20lg4
04121t94
04t2a94
04t23t94
04l24lg4
04125194
04t26194
04t27194
04t28ls4
04l29l94
04/30/94
05/01/94
05lo2l94
05/03/94
05/04/94

a5t25t94
05126194
051271s4
05128194
05t29194
05/30/94
05/31/94
06/01/94

06/18/94
06/19/94

Gauge
Reading

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.28

0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.03
0.27
0.44
0 .18
0.05
0.00
0.05
0.00
0.01'l'
0.00
0.09
0.00
0.01
0.00
0.00
0.23
0.00

Precioitation

trace of snow

rain/snow

rain/snow

no precipitation
during this
period

It. rain
It. rain
It. rain

It. rain
aftemoon snow
snow
snow
snow
snow
moming snow

rain
trace of rain
It. rain

no precipitation
during this
period

thunderstorm
It. rain
It. rain

rain/snow

Precipitation

no precipitation
during this
period

snow

no precipitation
during this
period

snowing
moming snow
It. snow
snow/melt
melt

snowng
It. snodmelt

snow

It. snow

It. snow

no precipitation
during this
period

rain/lt. snow

. no precipitation

. during this

. period
0.00
0.02 rain
0.00
0.00
0.00
0.08 snow
0.00
0.12 snow
0.00

. no PreciPitation

. during this

. Period
0.00
0.06 rain

o
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o

o

I

o

a

o

t

o

o

o

o

Precipitation - Bear CanYon

Date
a6nol94
o6t21ts.4

07t01194
a7toa94
o'ot,?.0

07l2',194
07122194
o7l23ls4
071241s4
07t25194
07126194
07t27194
wl28l94
07t29194
07t30194
07131t94
08/01/94
08rc?94
08/03/94

08/08/94
08t091s4
08/10/94
08111194
o$t1a94
08/13194
08114194
08t15194
08/16/94
08ra7194
08118194
08/19/94
08120t94
98t21194
08/2A94
08123194
08124194
08125194
08126194
08127194
08l28t94
a8129t94
08/30/94

Gauge
Readino

0.01

0.00
0.00
o:o

0.00
0.06
0.01
0.00
0.00
0.00
0.30
0.00
0.00
0.00
0.00
0 .17
0.05
o:o

0.00
0.07
0.02
0.01
0.03
0.00
0.08
0.00
0.00
0.00
0.31
0.05
0.01
0.04
0.00
0.03
0.00
0.00
0.00
0.03
0.00
0.01
0.02

Precioitation
It. rain

no precipitation
during this
period

trace of rain

no precipitation
during this
period

aftemoon rain
It. rain
trace of rain

trace of rain

trace of rain
trace of rain
thunderstorm
trace of rain

no precipitation
during this
period

rain
It. rain
It. rain
rain

rain

thunderstorm
rain
lt. rain
rain

showers

rain
trace of rain
aftemoon rain
aftemoon rain

Date
08/31/94
09/01/94
09to2l94
09/03/94'09/04/94

09/05/94
09/06/94
0gta7E4
09/08/94
09t09/94
09/10/94
a9n1l94
ow1as4
09/13/94
09/14/94

09/19/94
09120194
09121194

09t28194
ost29l94

' 09/30194
10t01194
fitoa94
10/03/94
10t04t94
10/05/94
10/06/94

10t13t94
10114194
10t15194
10t16194
10117194
10/18/94
10/19/94

111O1194
firc4s4
1 1/03/94
11t04t94
11105194

Gauge
Readino

0.04
0.00
0 .13
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.01
0.02
0.06
000

0.00
0.49
o:o

0.00
0.52
0 .15
0.01
0.00
0.31
0.06
0.07
000

0.00
0.19
0.29
0.13
0.01
0.01
o:o

0.00
0.00
0.00
0.00
0.00

Precipitation
aftemoon rain

thunderstorm

aftemoon rain

evening rain
aftemoon rain
aftemoon rain

no precipitation
during this
period

rain

no precipitation
during this
period

rain
rain/snow mix
It. moming rain

rain/snow
It. rain
rain/sleet

no preciPitation
during this
period

rain
snow
snow
It. snow
It. rain

no precipitation
during this
period

trace of snow
trace of snow
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Precipitation - Bear Canyon

Date
11t0619.4

1lt16te4
11t17194
11t18194
11119194
fi/2Al94
11t21194
f na94
111231s4
11t24194
11125194
11t26194
11t27t94
11t28t94
11t29t94
fil3al94
1AO1l94
1AOU94
'12103194

Gauge
Readinq

o:o

0.00
0.00
0.00
0.26
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.1  0
0.00
0.00
0.00
0.00
0.08

Precioitation

no precipitation
during this
period

snow
snow
snow melt
snow melt
It. snow

evenrng snow
snow

It. snow
snow

Date
1A04l94
12t05194
,oou,?.0

1Af tg4
pt1a94

.1A13194
12t14194

1A23t94
1z2U94
1A25194
1z26/94
1?/27rc4
1A2El94
1U29t94
12t30t94
1'/ilt94

Gauge
Readino

0.00
0.02'l'
0.00
0.00
0.08
0.00
0.00

o.bo
0 .18
0.00
0.00
0.00
0.00
0.01
0.00
0.00

Precipitation

snow

no precipitation
during this
period

evening snow
snow
trace of snow

no precipitation
during this
period

snow

It. snow

o B-4
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Precipitation - Trail Ganyon

Date
06t04194

06/18/94
06/19/94
06t20194
bofirc+

07t01194
07rcz94
07to3t94

07t21ts4
07n?/94
07123194
07t24194
07t25ts4
07126194
07127194
97128194
07t29lg4
07t30194
07t31194
08/01/94
o8/0294
ot'o,ono

08/08/95
08/09/95
08/10/95
08/11/95
oil1?J95
08/13/95
08/14/95
08/15/95
08/16/95
08117 t95
08/18/95
08/19/95
08/20/95
08121195
08t2?/95
08/23/95
08t24ts5

Gauge
Readinq

0.00
0.25
0.01
o:o

0.00
0.00
o:o

0.00
0.40
0.03
0.02
0.00
0.00
0.00
0.00
0.00
0.06
0.01
0.70
0.00

0.00
a.07
0.04
0.04
0.09
0.00
0.02
0.00
0.00
0.00
0 .14
0.02
0.05
0.00
0.00
0.00
0.00

Precioitation

no precipitation
during this
period

rain
It. rain

no precipitation
during this
period

trace of rain

no precipitation
during this
period

thunderstorm
aftemoon rain
aftemoon rain
trace of rain
trace of rain

aftemoon rain
It. rain
thunderstorm
trace of rain

no precipitation
during this
period

rain
rain
rain
rain

rain

thunderstorm
rain
evening rain

Date
0812519s
08126t95
a8127195
08t28195
08t29t95
08/30/95
08/31/95
09/01/95
09toas5
09/03/95
09/04/95
09/05/95
09/06/95
09/07/95
09/08/95
09/09/95
09/10/95
09/11/95
09na95
09/13/95
asn4.195

09/19/94
ogt20l94
ogl21l94

0st28t94
09t29194
09/30/94
1 0/01/94
firc?/94
1UA3l94
10t04t94
10/05/94
10/06/94

10t13t94
10114194
10t15194
10116194
10t17194
10t18194
10/19/94
10124t94
10121t94

Gauge
Readinq

0.00
0.00
0.07
0.02
0.02
0.03
0.20
0.00
0.30
0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.00
0.01
0.05
0.01
0.00

o.bo
0.90
0 .17
0.01
0.00
0.45
0 .15
0.16

0.00
0.36
0.31
0.19
0.02
0.01
0.00
0.00
0.00

Precipitation

aftemoon rain
aftemoon rain
aftemoon rain
aftemoon rain
aftemoon rain

thunderstorm

aftemoon rain

evening rain
aftemoon rain
aftemoon rain

. no precipitation

. during this

. period
0.00
0.51 heavy rain
0.00

no precipitation
during this
period

rain
rain/snow
It. moming rain

rain/snow
It. rain
rain/sleet

no precipitation
during this
period

rain
snow
snow
It. snow
It. aftemoon raino
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Precipitation - Trail Ganyon
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Date
10t2:s4

11t01t94
firc?/94
f rc3l94
11t04.194

11t16t94
11t17194
11118194
11t19t94
11t20194
11121194
'a1l22lg4

11t23194
11124194
11t25ts4
11t26194
11127ts4
11128194
J1tzste4
11t30194

Gauge
Readino

0.00

o.bo
0.00
0.00'l'
0.00
0.00
0.58
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.22
0.00
0.00

Precipitation

no precipitation
during this
period

trace of snow
trace of snow

no precipitation
during this
period

snow all day
snoWmelt

It. snow

evenrng snow
snoWmelt

Date
12t01194
1AOil94
1A03t94
1A04l94
1A05t94
1A06194

1A11rc4
12112194
1U13194
1?,1U94
1A15i94

1?/23/94
1A24lg4
1A25194
1A26t94
1A27ls4
1z28t94
1U29194
1A30i94
1431l94

Gauge
Readino

0.00
0.00
0 .13
0.00
0.12
o:o

0.00
0.00
0.00
0 .18
000

0.00
0.24
0.00
0.00
0.00
0.00
0.02
0.00
0.00

Precipitation

snow
snow/melt
evening snow
snow/melt

no precipitation
during this
period

evening snow
snow
snow/melt

no precipitation
during this
period

snow

I'o

o
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CO-OP " T{IN ING COMPANY
SUBSIDENCE I.{ONITORING

TRAIL A[rD BEAR CANYON MINES

STATION LOCATION ELEVATION CHANGE

t , t  tg  l  eT  Lo  l  03 l

I
l
I

-
' t
t
I

sl.ls-1

sl.ls-2

stts- 3

sMs- 4

coN-5

coN- 6

sMs-7

sMs-8

sl{s- 9

sMs- 10

Trai  L /Bear

Bear  Cyn .

Tra i  I  Cyn.

Tra i  I  Cyn.

Bear  Cyn.

Bear  Cyn.

Bear  Cyn .

McCadden

Bear  Cyn.

Bear  Cyn .

918  8  . 57

8542 .60

8769 .06

8410 .O0

9379 .  91

9491 .52

9398 .78

9062 .  15

9348  .  g l

9331 .  62

9188  .  40

8542 .03

8768 .78

8409 .69

9379 .91

9491 .  62

9398 .78

9062 .  L7

9348  .  85

9331 .70

9 r8  8  . 20

8541 .65

g7  68  . 52

8409 .56

9379 .91

949L .62

9398  . 7  8

9062 .L7

9348  . 87

9331 .7 r

-o .20  -0 .37

-0 .38  -O .  95

-o .26  -O .54

-0 .  13  -O .  44

0 .00  0 .00

0  . 00  +0  . 02

+0 .02  -0 .04

+0 .01  +0 .09

No tes : (1 )
(2 )

cON-6 and Sl- ls-? through Sl.{S-10 establ  ished 9122/ 9L .
The  a rea  was  wa lked  be tween  a l l  s ta t i ons .  No  v i s ib le
moveme[t ,  craeks or other subsidence effects were noted
dur ing the survey,  o ther  than those shown on P la te  3-3 .

o

3+ffit

o
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VEGETATION MONITORING OF THE
TRAIL CANYON AREAS

1 994

SCOPE

The purpose of this document is to provide vegetation data and summaries of

several areas that have been previously reclaimed by the CO-OP Mining Company.

Additionally, the areas have been compared to a Reference Area selected earf ier by

representatives of CO-OP Mining Company and approved by the State of Utah, Division

of Oif , Gas, & Mining (DOGM). This Reference Area will be used for a standard of

revegetation success. The sample areas (types) included in this report were called: 1)

Reclaimed S/opes, 2) ReclaimedPads, 3) Rec/aimed Road, and 4) Reference Area.

1
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INTRODUCTION

General Site Description

The study area was located in Trail Canyon, a branch of Huntington Canyon.

Huntington Canyon is located west of the town of Huntington, Utah. Several previously

disturbed areas have been reclaimed and reseeded in an effort to provide permanent,

self-perpetuating vegetative @ver. Elevations of the reseeded areas in Trail Canyon

range from 6,925 ft to nearly 7,275 ft above sea level. Slopes that surround the canyon

were primarily dominated by pinyon-juniper, Salina wildrye and mountain brush

communities. Prior to disturbance and development, the canyon bottoms were probably

composed chiefly of sagebrushlgrass and riparian communities. The vegetation of the

reclaimed areas in the canyon were all the result of disturbances caused by previous

mining activities.

The Reference Area that was previously selected by the CO-OP Mining

Company was also located in Traif Canyon at approximately the same elevation as the

reclaimed areas (see 'Vegetation Sample Map"). The plant community of the

Reference Area was pinyon-juniper/salina wildrye. lt had an eastern exposure w1h a

slope of approximately 30 degrees.



Data C-ompilation of Sample Areas

The areas that were sampled to estimate retative revegetation success were first

divided into areas in close proximity, disturbance type, or had other environmental

variables in common. For example, most of the reclaimed "slopes" in Trail Canyon were

sampled. As an attempt to provide data for both small, site-specific areas as well as a

general overview of the success of alt slopes, the data were reported in three ways'

First, the data were summarized and reported for smaller, localized areas. This

provided site-specific information of the smaller sample areas. Next, the data of all

slopes were ,,combined" to provide information on the relative success of the slopes in

the area as a whole. Finally, the raw data from which the summary tables were based

have also been provided in the report. This allows one to review each sample quadrat

individually if desired, or to use the data for further scrutiny or additional statistical

testing.

a
A||datahavebeenreportednumerica||ybysummarytab|esandonrawdata

spreadsheets. Additionally, the summarized data have been shown on graphs to

o provide immediate comParisons.
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o

o

o

o
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METHODS

o

Quantitative and qualitative data were taken on the vegetation of the reclaimed

and reference areas. Sampling was conducted early in July, 1994. Methodologies
O

used herein were performed in accordance with the guidelines supplied by the State of

Utah, Division of Oil, Gas and Mining (DOGM).

Study Area Divisions

The study sites were divided into areas of close proximity and/or had similar

environmental or physiognomic characteristics. These divisions were called: 1)

Reclaimed S/opes, 2) Reclaimed Pads, 3) Rec/aimed Road, and 4) Reference Area.

A sample map has been prepared to shon, the general location of each of the

O follottring sample areas. The division called Rectamed S/opes included the folloring

revegetated slopes in Trail Canyon study area:

Middle Slopes,
Slopes to Middle Pad,
Slopes near the Residents ,
Steep Slope Above Middle Pad.

The areas called Reclaimed Pads on the data sheets and summary tables included the

following:

Lower Pad,
Middle Pad,

I
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Slopes (nearby),
Picnic Area.

The Reclaimed Road included the following:

Reclaimed Road,
Substation Area.

The Reference Area included the only area chosen in Trail Canyon to represent the

standard for revegetation success.

Transect and Quadrat Placement

Random/regular placement of sampling plots were designed as an attempt to

provide unbiased accuracy of the data compiled. This was accomplished by

establishing transect lines randomly placed on the Rec/a imed S/opes, Reclaimed Pads

and Reference Area. These transect lines were placed over the entire study areas to

adequately represent the site. Regular points on the transect lines were then marked.

From these marks, the sample points were determined by random distance numbers at

right angles to the transect lines.

Quadrats were placed at predetermined regular intervals for the entire length of

the Rec/aimed Road. A random number was then chosen at each location.

5

o



Cover. Frequency and Composition

Cover estimates were made using ocular methods with meter square quadrats.

Species composition and relative frequencies were also assessed from the quadrats.

Overstory cover was that cover over 4 feet high. Additional information recorded on the

raw data sheets were: estimated precipitation, slope, exposure, grazing use, animal

disturbance and other appropriate notes. Plant nomenclature follows "A Utah Flora",

(Welsh et al. 1993).

O Woody Species Density

Density of woody plant species of the reclaimed and reference areas were

recorded using belt transecls. These 5 ft by 25ft belts were placed randomly

throughout the study areas. Total number of individuals by species were counted in

each of the belt transects. The average number was then calculated followed by the

number of individuals per acre.

l c $ample Adequacy & Statistical Summaries

Sampling adequacy tests for woody species density and cover were performed

using formulas from "Statistical Methods" (Snedocor and Cochran 1980), with the goal

that at least 80% of the samples were within 19o/o of the true mean for the plant

communities of the area. The formula used is given below.

o

o

o

t

o

o

o
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)

r  r_
nmin = 11.28 (s)12

t 7

I  x(.1) I
L J

where,
nmin = minimum adequate sample
s = standard deviation
x = sample mean
.'l = confidence interval

However, sample size was also influenced proportionately by the total area of each

sample site within a given reclaimed area. In other words, the larger the revegetated

area, the larger the sample size. Student's t-tests were employed to compare the

recfaimed areas with the Refe rence Area in Trail Canyon.

o Photographs

Color photographs of each sample area were iaken at the time of sampling and
' submitted with this report.

Production

Total annual biomass was estimated by clipping, drying and weighing current

annual productivity. "Double sampling" using four quadrats around the clipped and

weighed plot was implemented.

o
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Raw Data

The raw data were also submitted in the Appendix of this report which should

facilitate future scrutiny of the data and further statistical testing if desired.

RESULTS

Site similarities and clarification rational warranted the reclaimed areas to be

categorized into 4 general types called:

1) Reclaimed Slopes,
2) Reclaimed Pads,
3) Reclaimed Road,
4) Reference Area.

Within each type listed above, there may have also been more than one sample

site. Similar sample sites within each type have been "consolidated" and reported

which should provide insight for site-specific revegetation success. Following the site-

specific summaries, the data have also been "combined" again into the 4 types shown

above. These summaries also provide information on the revegetation success of each

type as a whole.

Additionally, the raw data have also been provided in the Appendix of this report

O 
to sho,r, very detailed site-specific information on a quadrat{y4uadrat basis if needed.



o

In other words, one can look at revegetation success by: a) a quadrat-by-quadrat basis'

a b) by site-specific areas within each type, and c) the 4 general types provided above.

The 'Vqetation Samp/ra Map" inctuded in this report should further clarify the locations

of the sample areas aN types.

o

A brief description of the sample results of the "consolidated" and "combined"

- data have been provided belonr. Furthermore, data summary tables have also been
a

provided in the subsequent pages. As mentionEd above, the raw data spreadsheets

have been provided in the Appendix.

o

Recfaimed Slopes A (middle s/opeg stope to middle pad, s/ope near residenfs)

Total living cover of this area was consolidated (see 'Vegetation Sample Map")

and estimated to be 44.8506 (Table 1). Grasses dominated the site comprising 71 .51o/o,

foffowed by shrubs at21.87o/o and forbs at 6.6106. The most common species by

cover and frequencies were bluebunch wheatgrass (Elymus sprbafus), thickspike

wheatgrass (Elymus lanceolafus) and rubber rabbitbrush (Ch rysothamnus nauseosus).

For cover estimates for each plant species refer to Table 2.

Woody species density of the area was estimated at 6,632 individuals per acre.

The most common woody species by far was rubber rabbitbrush (Table 3). Biomass

production was elipped, dried and weighed in the laboratory. Total annual production

was estimated to be 609 pounds per acre, with the herbaceous species comprising

I
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most of it (Table 4).

Recfaimed Slope B (sfeep s/ope above middle pad)

The study site had a slope that was reclaimed and was higher in elevation and

much steeper than the above described slopes. Because the environmental variables

that could influence establishment of vegetation appeared different, this atea was

summarized separately. The total living cover of this area was zl.O}o/u Grasses also

dominated this site which were 67.78o/o of the cover (Table 5). Shrubs were relatively

less important, whereas, grasses were more important when compared to the slopes

above. Thickspike and bluebunch wheatgrasses were the most common species by

cover, each having a total cover of 5.00% (Table 6).

Woody species density was estimated to be 4,888 plants per acre, all of wftich

O were rubber rabbitbrush (Iable 7). Total annual biomass production was228 pounds

p€r acre (Table 8).

O Reclaimed Slopes A-B (combined)

When all the slopes reported above were combined (see 'Vegetation Sample

Map") for a total living cover, the mean was 41.88o/o. Grasses comprised 70.95o/o,

shrubs 20.11olo sod forbs 8.Vlo/o of the total living cover (Table 9). The same plants

mentioned above for the "Reclaimed Slopes - A" were the dominant species, buto

10
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because of the larger sample size, the total species diversity was greater (Table 10).

The number of woody species per acre was estimated to be 6,323 (Table 1 1).

Rubber rabbitbrush was again the most common shrub by far. Total annual production

was 557 pounds per acre, most of which consisted of herbaceous species (Table 12).

a 
Reclaimed Pads C (lower pad and slopes)

The Reclaimed Pads were areas that were relatively flat and presented a

different array of environmental variables including soil/moisture relationships. The area

we called "lower pad" and the slope south of it was separated from the other pad areas

mostly due to its distance and elevational change from them (see 'Vegetation Sample

Map"). Total living cover of this site was estimated to be 44.13o/o (Table 13).

Composition percentages of grasses and forbs were close when compared to the slope

areas. The shrubs represented 39.54%, forbs 12.97o/o. and grasses 47 .59o/o of the total

living cover (Table 13). The most common species by cover and frequencies were the

same as those previously reported for the slopes, but rubber rabbitbrush lead the others

with 14.93a/o cover (Table 14).

Total woody species density of these areas was high at 11,681 individuals per

acre (Table 15). Besides rubber rabbitbrush , big sagebrush (Artemisia tidentafa) was

an important component of the density. Total annual biomass production was estimated

to be 1,010 pounds peracre (Table 16). Unlike the previous reported summaries,o

1 1



however, the woody species were the major constituent of the production.

Reclaimed Pads D (picnic area)

Another area that was relatively flat was put in the "pad" type to measure

revegetation suc@ss. This area was called the "picnic area". Again, due to the

distance from the other pad areas, it was summarized separately. The total cover was

29.55o/o (Table 17). Like the pads above, shrubs represented most of the composition

of the cover at 65.020/o (Table 17). Rubber rabbitbrush lead the cover values at 17 .09o/o

fof lowed by thickspike wheatgrass at 3.18o/o (Table 18).

The total woody species density was 8,807 individuals per acre (Table 19). Total
o

annual produc'tion was 780 pounds per acre with herbaceous and woody species near

equally represented (Table 20).

Reclaimed Pads E (middle pad)

Another relatively flat area that was put in the "pad" group we called the "middle

pad". For the location of this area refer to the 'Vegetation Sample Map". Total living

cover of this area was 36.670/o (Table 21). Grasses represented 50.83o/o and shrubs

40.65% of the living @ver, respectively (Table 21). The rubber rabbitbrush mean cover

was 13.33% and was observed in 10006 of the sample quadrats. Thickspike

wheatgrass was a close second at 1 1 .670/o and was observed in 83.33% of the quadrats

o

o

I

o

o

o

o

o

o

a
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(Table 22).

o
Total woody species density was estimated at 9,293 plants per acre and was

nearly all rubber rabbitbrush (Table 23). Total production was 713 pounds per acre

' 
fiabre 24).

^ Reclaimed Pads C-E (combined)
t

When the above "pads" were combined to examine the overall revegetation

success, the total mean total cover was 39.00% (Table 25). Shrubs and grasses were

nearfy equally represented at 46.710/o ?frd 41.02a/o, respectively. Forbs comprised the

remaining composition at 12.27o/o of the total cover. The most common species were

very similar as the above areas. Rubber rabbitbrush and bluebunch wheatgrass were

the dominants by cover and frequency (Table 26).

o
Woody species density was high at 10,530 individuals per acre, most of which

were rubber rabbitbrush, but had a fair representation of big sagebrush (Table 27).

O Totral annual biomass production was E97 pounds per acre (Table 28).

Reclaimed Road and Substation Area Rd (combined)
o

The reclaimed road was relatively homogenous its entire length. Therefore, all of

O the data recorded were combined for a summary. The total living cover in this area was

a

13



o

o

I

o

o

o

o

33.38% (Table 29). Grasses represented nearly half of the living cover followed by

forbs, then shrubs (Table 29). Slightly different species were common on this road, but

bluebunch wheatgrass and rubber rabbitbrush continued to be the most common. The

third most common species, however, was Sandberg bluegrass (Poa secunda),

folfowed closely by alfalfa (ttedicago sativa) and cicer milkvetch (Asfragalus cicer). For

cover by species refer to Table 30.

O
Total woody species density of the R*laimed Roadwas 4,686 individuals per

acre. Rubber rabbitbrush was again the most common woody species, but unlike the

O other areas, Fremont's buclaivheat (Eriogonun arymbosum) was also an important

species (Table 31 ). Total annual biomass produciion was 537 pounds per acre, 418

pounds of which were herlraceous and 1 19 pounds woody (Table 32).
O

Reference Area Ref

A Refere nce Area had been previously chosen by the CO-OP Mining Company

and approved by DOGM to represent a standard for revegetation success. The

Reference Area was also sampled to compare with the reclaimed areas at this time.

The total living cover was estimated at 29.00o/o (Table 33). Grasses also dominated

comprising 72.90o/o of the living cover, followed by shrubs and forbs at22.34olo etfld

4.760/0, respectively. Clearly, the most common species in the area was Salina wildrye

(Elymus sa/inus) having a mean cover of 21.23o/o and was observed on 96.670/o of the

sample quadrats (Table 34). Most common woody species by cover was Fremont's

L4



o

buckwheat at 3.33%, whereas, the most common forb was hoary aster

O (Machaeranthera canescens) with only 0.50% mean cover (Table 34)..

a

a

o

o

o

o

o

o

The total woody species density was estimated to be 1 ,975 individual per acre

(Table 35). Most common woody species by densities were Fremont's buckwheat,

Mormon tea (Ephedra viridisl, and rubber rabbitbrush. The total biomass production

was 346 pounds per acre (Table 36). Herbaceous species was estimated 250 pounds

per acre, whereas, woody species were about 100 pounds per acre.

DISCUSSION

Bar graphs have been prepared as an attempt to easily compare the total cover,

composition, density and production summaries. Individual sample areas within the

types have been graphed, followed by the value for the "combined" sample areas. The

Reference Area has also been included in the graphs.

Upon reviewof the total living cover (Fig.1), one can note that nearly all the cover

values of the reclaimed areas were greater than the Refe rence Area. The exception

was the "steep slope " area, which had 25.OOo/o living cover - or 4.OOo/o less than the

Reference Area. When this relatively small acreage and the steep slope angle is

considered for this area, the total cover value of the "steep slope" should still be

considered a success for revegetation. When all of the slopes were combined (Fig. 1,

o

15



o

A-B), including the "steep slope", the cover value is wetl above that of the Reference

O Area. As a point of interest, Fig. 2 compares the percent composition of the species of

each area compared to the Reference Area.

Fig. 3 illustrates the woody species densities of each area and the general types

combined. As can be easily noted, all of the sample areas had a much greater number

of woody species when compared to the Refe rence Area. This is due mostly to the

successful establishment of rubber rabbitbrush on the reclaimed areas. The total

annual biomass production of each area is shown on Fig. 4. The "steep slope" is the

only area that fell somewhat short of the Reference Area.

Statistical tests were employed to compare differences between the reclaimed

and referen@ areas. When the reclaimed slopes, pads and roads were each compared

with the Refe rence Area, the results were statisticaf f ly significant (Table 371. In each

analysis results of the statistical tests suggested that the reclaimed areas had more

f iving cover, density and biomass when compared to the Reference Area.

To summarize, all of the reclaimed areas appear to be establishing vegetation

successfully. Most of the plants observed were desirable species and appeared

capable of self-perpetuation, had good wildlife cover value, were aesthetically pleasing,

and exceeded the revegetation standards of the Refere nce Area.

o

a

o

o

o

o

o

o

o
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TABLE 1: Total cover and composition summary for the "Reclaimed Slopes" (A middle
s/opeg s/ope to middle pad, slope near residenfs) in Trail Canyon for the CO-OP Mining
Company (see Sample Map).

34
u
34
u

34
u
34

o

o

TOTAL COVER

Living Cover
Litter
Bareground
Rock

COMPOSITION

Shrubs
Forbs
Grasses

% MEAN
COVER

44.85
12.65
22.35
20.1 5

21.87
6.61

71.51

STANDARD
DEVIATION

13.31
7.10

12.67
9.59

15.99
10.73
2A.82

SAMPLE
SEE
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TABLE 2: Species cover and frequency summary for the "Reclaimed Slopes" (A middle
s/opeg slope to middle pad, s/ope near residenfs) in Trail Canyon for the CO-OP Mining
Company (see Sample Map).

SPECIES

TREES & SHRUBS

t Arbmisia tridentata o.gs
Chrysothamnus nauseosus g.Bs

FORBS

STANDARD SAMPLE RELATIVE
DEVIATION SIZE FREQUENCY

% MEAN
COVER

0.15
o.4
0.15
o.44
0.24
0.29
o.44

2.06
1.76
7.21

20.00
1.47

1.24
8.62

0.84
1.87
0.84
1.42
0.97
1.69
1.42

6.08
5.41
9.17

13.39
5.49

8.82
82.35

2.94
5.88
2.94
0.44
5.88
2.94
8.82

14.71
14.71
55.88
88.24
8.82

u
u

u
u
u
u
u
u
u

34
34
u
u
u

o

I

o

Artemisia ludoviciana
Astragalus cicer
Linum lewsii
Melilotus officinalis
Penstemon palmeri
Sa/so/a pestifer
Sanguisorba minor

GRASSES

Agropyron cristatum
Elymus cinereus
Elymus lanceolatus
Elymus spicafus
Sfha hymenoides

o
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TABLE 3: Woody species densities of the "Reclaimed Slopes" (A middle s/opeg s/ope
to middle pad, s/ope near residenfs) in Trail Canyon for the CO-OP Mining Company
(see Sample Map).

Artemisia tridentata
Ceratoides lanata
Ch rysoth am n u s nauseosus

TOTAL

NUMBER/ACRE

358.75
20.50

6252.50

ggrc

SAMPLE SEE

u
u
u

u

a
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TABLE 4: Dry weight annual production for the "Reclaimed Slopes" (A middle s/opeg
s/ope to middle pad, s/ope near residenfs) in Trail Canyon for the CO-OP Mining
Company (see Sampte Map).

LIFEFORM
LBS/
ACRE

STANDARD
DEVIATION

SAMPLE-
SIZE

t
Herbaceous
Woody Spp.

473.88
184.62

265.85
156.46

17.(8s)
17.(8s)

I TOTAL
PRODUCT]ON 608.62 330.27 17.(85)

a

o

I

o

t

a

3
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TABLE 5: Total cover and composition summary for the "Reclaimed Slope" (B sfeep
slop above middle pad) in Trail Canyon for the CO-OP Mining Company (see Sample
Map).

6
6
6
6

6
6
6

I

I

TOTAL COVER

Living Cover
Litter
Bareground
Rock

coMPostTtoN

Shrubs
Forbs
Grasses

% MEAN
COVER

25.00
10.00
48.33
16.67

10.1 1
22.11
67.78

STANDARD
DEVIATION

5.00
7.O7

12.47
11.43

14.61
20.33
28.08

SAMPLE
srzE

c

t
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I

a

o

o

o

o

o

o

t

TABLE 6: Species cover and frequency summary for the "Reclaimed Slope" @ sfeep
s/ope above middle pad) in Trail Canyon for the CO-OP Mining Company (see Sample
Map).

SPECIES

TREES & SHRUBS

Artemisia tridentata
C h rysot h a m n u s nauseosus

FORBS

Achillea millefolium
Linum (ewsii
Medicago sativa
Melilotus officinalis
Sa/so/a pestifer

GRASSES

Agropyron cistatum
Elymus lanceolatus
Elymus spicafus
Poa secunda
Sftpa hymenoides

STANDARD SAMPLE RELATIVE
DEVIATION SIZE FREQUENCY

06 MEAN
COVER

0.83
1.83

0.17
1.67
0.83
2.17
0.83

2.50
5.00
5.00
3.33
0.83

1.86
2.27

0.37
2.36
1.86
3.18
1.86

3.82
4.48
7.07
5.53
1.86

16.67
50.00

16.67
33.33
16.67
33.33
16.67

33.33
83.33
66.67
33.33
16.67

6
6

6
6
6
6
6

6
6
6
6
6

t
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TABLE 7: Woody species densities of the "Reclaimed Slope" (B sfeep s/ope above
middle pad) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

C h rysoth a m n u s nauseosus

TOTAL

NUMBER/ACRE

4588.32

4e88.32

SAMPLE SIZE

0

g

o
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TABLE 8: Dry weight annual production for the "Reclaimed Slope" (B sfeep stope
above middle pad) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

LIFEFORM
LBS/
ACRE

STANDARD
DEVIATION

SAMPLE-
SIZE

I Herbaceous
Woody Spp.

22A.94
7.44

118.31
6.61

3.(1s)
3.(15)

I
TOTAL
PRODUCTION 228.38 123.90 3.(15)

o

t

o

o

t

o

't Sample size shows the number of sample locations. The number of estimates
recorded including "double sampling" is shown in parentheses.
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TABLE 9: Total cover and composition summary for the "Reclaimed Slopes" (A-B
combined) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

TOTAL COVER

Living Cover
Litter
Bareground
Rock

% MEAN
COVER

41.88
12.25
26.25
19.63

STANDARD
DEVIATION

14.30
7.15

15.68
9.96

SAMPLE
slzE

40
40
40
4A

o
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TABLE 10: Species cover and frequency summary for the "Reclaimed Slopes" (A-B
combined) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

SPEGIES

TREES & SHRUBS

Artemisia tridentata
C h rysoth a m n u s nauseosus

FORBS

Achillea millefolium
Artemisia ludoviciana
Astragalus cicer
Linum lewsii
Medicago sativa
Melilotus offrcinalis
Penstemon palmeri
Sa/so/a pestifer
Sanguisorba minor

GRASSES

Agropyron cristatum
Elymus cinereus
Elymus lanceolatus
Elymus spicafus
Poa secunda
Sftpa hymenoides

STANDARD SAMPLE RELATIVE
DEVIATION SIZE FREQUENCY

% MEAN
COVER

0.43
8.65

0.03
0.13
0.38
0.38
0.13
0.70
0.20
0.38
0.38

2.13
1.50
6.88

17.75
0.50
1.38

0.16
0.78
1.73
1.32
0.78
1.90
0.90
1.73
1.32

5.80
5.02
8.64

13.74
2.45
5.12

10.00
77.50

2.50
2.so
5.00
7.50
2.50

12.50
5.00
5.00
7.50

17.50
12.50
57.50
82.50
5.00

10.00

1.U
8.49

40
40

4A
40
40
40
40
40
40
40
40

40
40
40
40
40
40

o

'o
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TABLE 1 1: Woody species densities of the "Reclaimed Slopes" (A-B combined) in Trail
Canyon for the CO-OP Mining Company (see Sampte Map).

Artemisia tridentata
C h rysoth a m n u s nauseosus
Ceratoides lanata

TOTAL

NUMBER/ACRE

304.85
6001 .1 9

17.42

ffi2446

SAMPLE SIZE

40.(200)
40.(200)
40.(200)

40.(200):

o
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TABLE 12: Dry weight annual production for the "Reclaimed Slopes" (A-B combined) in
Trail Canyon for the CO-OP Mining Company (see Sample Map).

LIFEFORM
LBS/
ACRE

STANDARD
DEVIATION

SAMPLE'
srzE

t

Herbaceous
Woody Spp.

396.31
160.46

81.48
47.10

20.(100)
20.(100)

I TOTAL
PRODUCTION 556.77 107.91 20.(100)

o

o

I

o

o
* Sample size shoua the number of sample locations. The number of estimates recorded
including "double sampling" is shown in parentheses.

a
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TABLE 13: Total @ver and composition summary for the "Reclaimed Pads" fC bwer pad
and s/opes) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

23
23
23
23

23
23
23

I

o

TOTAL COVER

Living Cover
Litter
Bareground
Rock

GOMPOSITION

Shrubs
Forbs
Grasses

% MEAN
COVER

44.13
16.74
21.74
17.39

39.54
12.97
47.50

STANDARD
DEVIATION

11.76
7.16
9.51
6.23

20.11
14.12
20.05

SAMPLE
SIZE

o

o
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TABLE 14: Species cover and frequency summary for the "Reclaimed Pads" (C lower pad
and s/opes) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

23
23

23
23
23
23
23
23
23
23

23
23
23
23
23
23
23

a

t

a

o

o

SPECIES

TREES & SHRUBS

Artemisia tridentata 4.13
C h rysotha m n u s nauseosus 1 4. 93

FORBS

Asfer foliaceus 0.65
Grindelia squanosa 0.65
Unum lewsii 1.90
Machaeranthera canesa? ns 0.22
Medicago sativa 0.22
Melilotus afficinalis 1.30
Penstemon palmeri O.2Z
Sanquiso rba minor 0.65

STANDARD SAMPLE RELATIVE
DEVIATION SIZE FREQUENCY

% MEAN
GOVER

1.96
4.22
o.22
2.17
3.48

10.87
1.74

6.37
13.40

39.1 3
69.57

8.70
8.70

13.04
4.35
4.35

17.39
4.35
8.70

21.74
4.35
4.35

17.39
30.43
65.22
21.74

GRASSES

Agropyron cristatum
Bromus carinatus
Bromus tectorum
Elymus cinereus
Elymus lanceolatus
Elymus spicafus
Sfrpa hymenoides

2.24
2.24
3.68
1.02
1.42
3.37
1.02
2.24

4.36
1.O2
1.02
5.68
6.33

11 .48
3.49
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TABLE 15: Woody species densities of the "Reclaimed Pads" (C lower pad and s/opes)
in Trail Canyon for the CO-OP Mining Company (see Sample Map).

I Aftemisia tridentata
C h rysoth a m n u s nauseosus

TOTAL

o

NUMBER/ACRE

4il5.00
7135.65

11680.65

SAMPLE SIZE

23
&

&

o

I

o
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TABLE 16: Dry weight annual production for the "Reclaimed Pads" (C lower pad and
s/opes) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

LIFEFORM
LBS/
ACRE

STANDARD
DEVIATION

SAMPLE-
SIZE

o Herbaceous
Woody Spp.

370.07
639.80

146.77
514.36

11.(s5)
11. (55)

o TOTAL
PRODUCTION 1009.87 11.(s5)577.61

o

o

o

a

o

* Sample'size shorrra the number of sample locations. The number of estimates recorded
including "double sampling" is shown in parentheses.

o
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TABLE 17: Total @ver and composition summary for the "Reclaimed Pads" (D picnic area)
in Trail Canyon for the CO-OP Mining Company (see Sample Map).

10
10
10

o

TOTAL COVER

Living Cover
Litter
Bareground
Rock

COMPOS]TION

Shrubs
Forbs
Grasses

% MEAN
COVER

29.55
10.91
33.1 I
26.36

65.02
12.85
22.13

STANDARD
DEVIATION

9.64
2.87

10.50
9.32

30.28
13.68
24.98

SAMPLE
SIZE

10
10
10
10
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TABLE 18: Species cover and frequency summary for the "Reclaimed Pads" (D picnic
area) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

SPECIES

TREES & SHRUBS

Chrysothamn us nauseosus 1 7.09

STANDARD SAMPLE RELATIVE
DEVIATION SIZE FREQUENCY

7 .14 10 90.91

% MEAN
COVER

0.45
1.36
2.45

0.45
0.45
3.18
2.73
1.36

10
10
10

o

FORBS

Grindelia squarrosa
Medicago sativa
Penstemon palmeri

GRASSES

Bromus carinatus
Elymus cinereus
Elymus lanceolatus
Elymus sprbafus
Sfipa hymenoides

1.M
3.08
3.47

1.44
1.44
8.60
4.45
4.31

9.09
18.18
36.36

9.09
9.09

18.18
36.36
9.09

10
10
10
10
10
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TABLE 19: Woody species densities of the "Reclaimed Pads" (D picnic area) in Trail
Canyon for the CO-OP Mining Company (see Sample Map).

Artemisia tidentata
C h ry sot h a m n u s nauseosus
Safix spp.

TOTAL

NUMBER/ACRE

63.36
8648.M

95.04

gg07*04

SAMPLE SIZE

11
11
11

JJ.

o
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TABLE 20: Dry weight annual production for the "Reclaimed Pads" (D picnic area) in Trail
Ganyon for the CO-OP Mining Company (see Sample Map).

LIFEFORM
LBS'
ACRE

STANDARD
DEVIATION

SAMPLE*
strE

o
Herbaceous
Woody Spp.

428.56
351.91

398.86
200.35

6.(30)
6.(30)

a TOTAL
PRODUCTION 780.46 501.32 6.(30)

o

o

I

o

o
* Sample size shows the number of sample locations. The number of estimates recorded
including "double sampling" is shown in parentheses.

io
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TABLE 21: Total cover and composition summary for the "Reclaimed Pads" (E middle pad)
in Traif Canyon for the CO-OP Mining Company (see Sample Map).

6
6
6
6

6
6
6

I

o

TOTAL COVER

Living Cover
Litter
Bareground
Rock

COMPOSITION

Shrubs
Forbs
Grasses

% MEAN
COVER

36.67
12.50
20.83
30.00

40.65
8.52

50.83

STANDARD
DEVIATION

8.50
5.59

10.57
16.58

7.77
9.02

12.13

SAMPLE
SIZE

I
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TABLE 22: Species cover and frequency summary for the "Reclaimed Pads" (E middle
pad) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

6
6a

6
6

t

6
6
6

o

SPECIES

TREES & SHRUBS

Artemisia tridentata 1.67
Ch rysoth am n us nauseosus 1 3. 33
Gutierrezia sarothrae

FORBS

Grindelia squanosa
Medicago sativa

GRASSES

Elymus lanceolatus
Elymus spicafus
Sftpa hymenoides

STANDARD SAMPLE RELATIVE
DEVIATION SIZE FREQUENCY

06 MEAN
COVER

1.67
0.83

1.67
11.67
5.83

3.73
4.71

2.36
1.86

2.36
8.50
7.31

16.67
100.00

33.33
16.67

33.33
83.33
50.00

a
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TABLE 23: Woody species densities of the "Reclaimed Pads" (E middle pad) in Trail
Canyon for the CO-OP Mining Company (see Sample Map).

Artemisia tridentata
C h rysoth a m n u s nauseosus

TOTAL

NUMBERIACRE

1 16.16
9176.s

9292.80:

SAMPLE SIZE

6
0

g

o
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TABLE 24: Dry weight annual production for the "Reclaimed Pads" (E middle pad) in Trail
Canyon for the CO-OP Mining Company (see Sample Map).

t

LIFEFORM
LBS/
ACRE

STANDARD
DEVIATION

SAMPLE*
srzE

o Herbaceous
Woody Spp.

216.15
494.83

111.78
212.62

3.(15)
3. (15)

TOTAL
PRODUCTION 712.97 150.34 3.(15)o

t

t

a

't

t

* Sample size shorc the number of sample locations. The number of estimates recorded
including "double sampling" is shown in parentheses.
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TABLE 25: Total cover and composition summary for the "Reclaimed Pads" (C-E
combined) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

40
40
40
40

40
40
40

I

c

TOTAL COVER

Living Cover
Litter
Bareground
Rock

coMPostTtoN

Shrubs
Forbs
Grasses

% MEAN
COVER

39.00
14.50
24.75
21.75

46.71
12.27
41.02

STANDARD
DEVIATION

12.51
6.60

11.23
10.70

24.92
13.45
23.69

SAMPLE
srzE

a

{l
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TABLE 26: Species cover and frequency summary for the "Reclaimed Pads" (C-E
combined) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

40
40a

SPECIES

TREES & SHRUBS

Artemisia tridentata 2.63
Chrysotham n us nauseosus 1 4. 83

FORBS

Aster foliaceus 0.38
Grindelia squarrosa O.Zs
Linum lewsii 0.7S
Machaeranthera canescens 0.1 3
Medicago sativa 0.G3
Melilotus officinalis 0.7S
Penstemon palmeri 0.80
Sanguisorba minor 0.38

STANDARD SAMPLE RELATIVE
DEVIATION SIZE FREQUENCY

% MEAN
COVER

1.13
0.25
0.13
1.38
3.13
8.7s
2.25

5.36
11.08

25.O0
80.00

5.00
10.00
7.50
2.50

10.00
10.00
12.50
5.00

12.50
5.00
2.50

12.50
25.00
60.00
22.50

40
40
40
40
40
40
4A
40

40
40
40
40
40
40
40

I

f

I

I

GRASSES

Agropyron cristatum
Bromus carinatus
Bromus tectorum
Elymus cinereus
Elymus lanceolatus
Elymus spicafus
Sfrpa hymenoides

1.73
2.11
2.86
4.78
2.00
2.63
2.23
1.73

3.44
1.09
0.78
4.47
6.68

10.29
4.74
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TABLE 2Z: Woody species densities of the "Reclaimed Pads" (C-E combinedJ in Trail
Canyon for the CO-OP Mining Company (see Sample Map).

-. Artemisia tridentata
t C h rysoth a m n u s nauseosus

Sa/ix spp.

TOTAL

o

NUMBER/ACRE

2U7.74
7856.42

26.13

10530.39

SAMPLE SIZE

40
40
40

40

4 3
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TABLE 28: Dry weight annual production for the "Reclaimed Pads" (C-E ambined) in Trail
Canyon for the CO-OP Mining Company (see Sample Map).

LIFEFORM
LBS/
ACRE

STANDARD
DEVIATION

SAMPLE-
SIZE

I Herbaceous
Woody Spp.

364.83
531.69

256.73
425.04

20.(100)
20.(100)

I
TOTAL
PRODUCTION 896.52 527.68 20.(100)

o

I

o

o

I

o

* Sample size shoua the number of sample locations. The number of estimates recorded
including "double sampling" is shown in parentheses.

l '
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TABLE 29: Total cover and composition summary for the "Reclaimed Road and Substation
Area" (Rd ambind) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

40
40
40
40

40
40
40

o

TOTAL COVER

Living Cover
Litter
Bareground
Rock

coMPostTtoN

Shrubs
Forbs
Grasses

% MEAN
COVER

33.38
13.25
20.88
32.50

17.24
33.87
48.89

STANDARD
DEVIATION

10.39
7.79

1 1.83
15.89

22.A3
29.72
29.09

SAMPLE
SIZE
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TABLE 30: Species cover and frequency summary for the "Reclaimed Road and Substation
Area" (Rd mmbined) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

40
40
40
40

I

SPEGIES

TREES A SHRUBS

Artemisia tridentata
C h rysot h a m n u s nauseosus
Eriogonum Gorymbosum
Pinus ponderosa

FORBS

Achillea millefolium
Artemisia ludoviciana
Asfer chrlensis
Astragalus cicer
Circium sp.
Linum /ewsii
Medicago sativa
Penstemon palmeri
Sa/sola pestifer
Tragopogon dubius

GRASSES

Agropyron cristatum
Bromus tectorum
Elymus lanceolatus
Elymus sa/rnus
Elymus spicafus
Poa secunda
Sfipa hymenoides

STANDARD SAMPLE RELATIVE
DEVIATION SIZE FREQUENCY

% MEAN
COVER

0.7s
4.05
0.45
0.13

0.13
0.25
2.25
1.38
0.13
1.75
3.43
0.75
1.25
0.13

0.25
0.13
2.13
0.50
7.95
3.50
2.13

1.79
5.36
2.16
0.78

0.78
1.09
5.80
3.87
o.78
3.27
5.20
3.46
4.71
0.78

1.56
0.78
5.46
2.18
9.60
6.73
6.70

15.00
47.50
5.00
2.50

2.50
5.00

17.50
15.00
2.50

27.50
42.50
5.00
5.00
2.50

2.50
2.50

20.00
5.00

52.50
32.50
12.50

40
40
40
40
40
40
40
40
40
40

40
40
40
40
40
40
40

I

t
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TABLE 31: Woody species densities of the "Reclaimed Road and Substation Area" (Rd
combined) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

NUMBER/ACRE SAMPLE SEE

Artemisia tridentata
C h rysoth a m n u s nauseosus
Eriogonum corymbosum
Gutierrezia sarothrae
Pinus ponderosa

TOTAL

522.60
3161.73
975.52

8.71
17.42

4685.98

40.(200)
40.(200)
40.(200)
40.(200)
40.(200)

40.(200)
-::IEE
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TABLE 32: Dry weight annual production for the "Reclaimed Road and Substation Area"
(Rd combined) in Trail Canyon for the CO-OP Mining Company (see Sample Map).

LIFEFORM
LBS/ STANDARD
ACRE DEVIATION

SAMPLE-
srzE

o Herbaceous
Woody Spp.

417.90
119.14

260.44
156.08

20.(100)
20.(100)

TOTAL
PRODUGTION 537.04 337.85 20.(100)a

t

t

I

t

o

I Sampfe size shows the number of sample locations. The number of estimates recorded
including "double sampling" is shown in parentheses.

o
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TABLE 33: Total cover and composition summary for the "Reference Area" (Ref) in Trail
Canyon for the CO-OP Mining Company (see Sample Map).

30
30
30
30

30
30
30o

TOTAL COVER

Living Cover
Litter
Bareground
Rock

COMPOSITION

Shrubs
Forbs
Grasses

% MEAN
COVER

29.00
16,67
17.33
37.00

22.U
4.76

72.90

STANDARD
DEVIATION

9.52
9.07
9.37

14.75

26.22
8.60

25.48

SAMPLE
stzE

o
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TABLE 34: Species cover and frequency summary for the "Reference Area" (Refl in Trail
Canyon for the CO-OP Mining Company (see Sample Map).

30
30
30
30
30
30
30

30
30
30
30
30
30

30

o

a

o

I

SPECIES

TREES & SHRUBS

Artemisia tridentata
Ch rysoth a m n us nauseosus
Ch rysoth am n u s viscidiflorus
Ephedra viridis
Eriogonum corymbosum
Gutierrezia sarothrae
Pinus edulis

FORBS

Artemisia ludoviciana
Circium sp.
Erigeron sp.
Hymenoxys richa rdsonii
M a c h ae ra nth e ra canescens
Stanleya pinnata

GRASSES

Elymus sa/inus

STANDARD SAMPLE RELATIVE
DEVIATION SIZE FREQUENCY

% MEAN
COVER

0.33
0.67
0.17
1.07
3.33
0.53
0.33

0.23
0.07
0.20
0.17
0.50
o.17

21.23

1.80
2.81
0.90
3.83
5.68
1.73
1.80

0.96
0.36
0.91
0.90
1.50
0.90

9.42

3.33
6.67
3.33

10.00
80.00
6.67
3.33

6.67
3.33
3.33
3.33

10.00
3.33

96.67

o
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TABLE 35: Woody species densities of the "Reference Area" (Refl in Trail Canyon for the
CO-OP Mining Company (see Sample Map).

NUMBER/ACRE

23.24
11.62
34.86

244.42
11.62

302.12
1127.14
185.92
&4.86

l_g7s39

SAMPLE SIZE

30
30
30
30
30
30
30
30
30

30

o

o

o

Artemisia tridentata
Cercocarpus montanus
Ceratoides lanata
C h rysoth a m n u s nauseosus
Ch rysoth am n us viscidiflorus
Ephedra viridis
Eriogonum corymbosum
Gutierrezia sarothrae
Pinus edulis

TOTAL

a

5 1
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IAqLE 3O: Dy-lveight annuaf production for the "Reference Area" (Ref) in Trail Canyon
for the co-oP Mining company (see sample Map).

LIFEFORM
LBS/
ACRE

STANDARD
DEVIATION

SAMPLE-
srzE

o Herbaceous
Woody Spp.

249.72
99.1 9

91.43
102.31

15,(75)
15.(75)

a
TOTAL
PRODUCTION 345.91 1 39.1 5 15.(75)

o

a

o

o

o

o

] Sample size shoua the number of sample focations. The number of estimates recordedincluding "double sampling" is shown in parentheses.
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TABLE 37: Statistical summary sheet for the Redaimed Areas and Reference Area of
Trail Canyon for the CO-OP Mining Company.

RECLAIMED SLOPES (A-B combined)
Living Cover x=41.88
Density x=6323.46I Produition x=5S6.77

x=29.00
x=1975.40
x=345.91

t=4.271
+-*

t=5.054

s=14.30
D - -

s=107.91

s=9.52
s - -

s=1 39.1 5

slf=
df= -
df=33

n=40
n=40
n=20(100)

n=30
n=30
n=15(75)

g1=p<.001
SL= -
5g=p<.001

REFERENCE AREA
Living Cover
Density
Production

STATISTICAL ANALYSES
Living Cover
Density
Production

o RECLAIMED PADS (C-E combined)
Living Cover x=39.00 :.

I

t

Density
Production

REFERENCE AREA
Living Cover
Density
Production

STATISTICAL ANALYSES
Living Cover
Density
Production

x=10530.39
x=896.52

x=29.00
x=1975.40
x=345.91

t=3.654
l - tF

t=3.927

s=12.51

s=527,68

s=9.52
D - -

s=1 39.1 5

df=68
df= -
df=33

n=40
n=40
n=20(100)

n=30
n=30
n=15(75)

51=p<.001
SL= -
gl=p<.001

o
x = sample mean, s = sample standard deviation,
n = sample size, NS = nonsignificant,

o

'* not calculated (differences obvious)
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TABLE 37: (Continued)

' REctAtMED RoAD & SuBSTATtoN (Rd combined)

I

t

Living Cover
Density
Production

REFERENCE AREA
Living Cover
Density
Production

STATISTICAL ANALYSES
Living Cover
Density
Production

x=33.38
x=4685.98
x=537.04

x=29.00
x=1975.40
x=345.91

t=1.808
+-it*

t=2.058

s=10.39

s=337.85

s=9.52
D - -

s=1 39.1 5

df=68
slf= -
df=33

n=40
n=40
n=20(100)

n=30
n=30
n=15(75)

g1-=p<.05
SL= NS
g1-=p<.0S

o

o

a

o
x = sample mean, s = sample strandard deviation,
n = sample size, NS = nonsignificant,
" not calculated (differences obvious)

o
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APPENDIX

Raw Data



o

o ctHrp tli€
Reclaired Slooes
fliddle Slooes, Slooes to iliddle Fad I Slooe near Residents
Erggsur.e: tf
Slooe; 5-S/ deg lliddle Slooe ttr s l-ffi)
ffree: 3.97 acr'es
Sarole lhte: ? July 1994 1,00 l.ffi 3,00 4.ffi 5.00 5.00 1,(fr 8.00 9.00 10.00

NEES & $TRLffi
[hrysotharnus ruluseosus
ffrterisia tridentata

FIIRBS
Fercteron palreri
telilotus officinalis
ftterisia tudovicirna
Sanguisorba rimr
Linur lersii
Salsala pestifer
ffstragalus cicun

ERflSSES
Elylus lanceolatus
Stioa hlrenoides
Elpus spicatus
Eiyrus cirrerrus
&rnoppnn cristatur

85,00 e0.(t0
0,00 0,00
5.00 15.00
0,00 0,00
0.00 0.00

3.00 5,00 0.00
0,00 0,00 0,00

15.00 a0.00 si.00
0,00 0.00 0,00
0.00 0.00 0.00

15,00 e5.00
0.00 0.00

3(r.00 35.00
0,00 0,00
0.@ 0.00

15.00 e0.00
0.00 5,00

0.00 0.00
0.00 0,00
0.00 0.00
0.00 0,00
0,00 0.00
0.00 0.00
0.00 0.@

0.00 0.00
0.00 0,00

+0.00 +5.00
0,00 0,00
0.00 0,00

etl. m
0.00

0,00
5,00
0.00
0.00
0.00
0.00
0.00

0. (10
0,00
0,00
0.00
0,00
0.00
0.00

e0, ff,
0.00

0.00
5,00
0,00
0,00
0.00
0.00
0.00

0.00
0,00
0.00
0,00
0. fit
0.00
0.00

15.00
0,00

0. frl
0.00
0.@
0,00
0.00
0,00
0.00

3.00
0.@
0.00
0.00
0.00
0.00
0.00

15,00
0,00

3F,00
0,00
0.ff,

0,00
0,00
0.00
0,00
0.@
0.m
0,00

0.00
0,m
0,00
0,00
0.00
0.00
0.0C1

3.U) 5,00 3,00
e,00 0,00 0,00

0.m
0,00

o00
0.00

t

t

ulltER
Total Living Cover
Litter
Bar.egruund
fioek

s.00 si.00
40,00 10.00
10.00 38.00
15,00 e0.00

{5.00 e5.00
10,00 10,00
e0.00 {0.00
e5.00 e5.00

50.00 80.00
90,00 10,00
90.00 15.00
10.00 13,00

50.00 65.00
10,00 t5,00
15.00 10,00
e5,00 10.00

55,00 ?0,00
10,00 5,00
a0.00 90.00
15.00 5,00

r D$p$ITIthl
Ehrubs
Forbs
Sasses

36,36 0.00
9.09 0,00

5+,55 100.00

+{.4{ 0.00
ll. l t  0.00
++.++ 1ff.00

30.00 1t.67
0,00 5,00

?0.00 g:1.33

10.00 7,69
0,00 0.00

90.00 9e.31

n.n 38.71
0.00 0,00

7?-73 64.e9

A-1



o

o

I I l. @ l?-ffi 13.00 l{.00 15.00 16.00 l?.00 19.00 19. 00 g(1. (r el. ffi &,w e3.00

e5.00
0,00

0.00
0,00
0,frl
0,00
0.00
0,00
0.00

5.00
0,00
5.00
0.00
0.m
0,00
0.00

5.fil
0,00

0.00
0,00
0.m
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0,00
0.m
0,00
0.00

0.00
0,00
0,00
5.00
0,00
0.00
0.00

0.@
5.00
0,00
0,00
0.0(f
0,00
0.00

s.00
0.00

0.00
o00
0.00
0,00
0.00
0.00
0.00

0,ff
0,00

0.00
0,00
0.00
0,00
0,00
0,00
0.00

0,00
0.00
0.00
0.m
0.00
0,00
0,00

0,00
10.00
{8,00
5.00
0.00

0.00
0,00
0.00
0.00
0.00
0,00
0,00

0.00
0,00
0.00
0,00
0.00
0,00
0,00

0.00
0.00

5.00
0,00

5.00
5.00

5,00 10. frr
0.00 0,00

0.00 40,00
0,00 0,00

5.00 3.00
0,00 0.00

0.00 0.00
0,00 0.00
0.00 0,00
0.00 5,00
5.00 0.00
0.00 0,00
0.00 0.@

0.00 0.00
0.00 0.00

15,00 si,00
0.00 0.00
0,00 0.00

O

a

o

o

o

0.00 10,00
0.00 0.00

e5,00 0.00
0.00 0,00
0,00 0.00

0.@ 10,00
s.00 0.00
5.00 10,00
0,00 0.00
0,00 0,00

0,00 0,00
10.00 0,00
10.00 ts,00
0.00 0.00
0,00 0,00

10.00 10,00
0,fii 0,00
0,00 10,00

40,00 e5.00
0,00 0,00

5,00 0,m
0.00 0.00

P0,00 si,m
5.00 0.00
0.00 0,00

o 50,00 30.00 {0.00
10.00 10.00 5.00
15,00 +0,00 30.00
e5,00 a0.00 85.00

e3.00 si.00 s,00
10,00 400 e5.O(r
+0,00 35.00 a0,00
?5.00 e5.00 90.00

55,00 {5.00 60,00
e0.00 10.ff, 10.00
5.00 10,00 a0,00

10,00 si.00 10.00

30.00 lE,s e5,00 +5,00
15.00 3. @ 5.00 '6.u)

st00 10,00 e0,00 e0.00
40.00 30,m 30.m 10.00

a 50.00 3:L 3il
0,00 31sl

50.00 3:l.gl

te50 90.00
0,s 0,00

87,50 90.00

48.5/ l4.eg 7.69 0.00 0.00 0.00 36.36 a0,00 ll. ll
l+,eg l{.eg 0,00 0,00 0,00 0,00 0.00 a0,00 ll. ll
st.l{ 71.43 E 3t 100.00 100.00 100.00 63.64 60.00 n.Tg

o A-2



o

o

o
Blooe to lliddle Fad {tts 31{/}

e{.00 93,00 a6.00 e7.00

Slooe near

48,00 e9,00 s,00

[esidents l*ts 88-34)

31.00 3a.00 33.00 34,00

5,00
0,00

5,00 0,00
0,00 0.00

0,00
0.00
0,s
0.00
0.m

0,00
0.00
0.00
5.00
0,00
0,00
0,00

e0,00
0,00

0,00
0,00
0,00
0,00
0.00

0.00
0.00
0.00
0,00
0,00
0.00
5,00

0,m
0.00
0,00
0.00
0,00
0.00
0.00

0,00
0.ff,
0,m
0.00
0,00
0.00
0,00

0,00
0,00
0,00
0.00
0.00
0.00
0,s

e5.00 10,00 3E.00
0.00 0.ffi 0.00

10,00 10,00 10.00 10,00
0.00 O00 O.fii 0.00

a

0,00
0,00

0.00
0,(N)

o

l0.m 10.00 10.00
0.00 0,00 0,00

ri.00 15.00 15.00
0.00 0.00 0,00
0.00 0.00 0.00

10.00 5.00 10.00
0,00 0,s 0,m
0,00 95.00 0,00
0,00 5,00 0,00
0.00 0.00 e5.00

0.00 0.00
0.00 0,00

40.00 30.00
0,00 0.00
5,00 10.00

0.00 0,m
0.00 0.00
0,m 0,00
0.00 0.fit
0.00 0,m
0.00 10.c0
0.00 0,00

0.00
0.00

15.00
0,00
5.00

0,00 0,00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0,00 10,00

5.00 0.00
0,00 0.00

10,00 5.00
0,00 0,00

95.00 o.ffi

o

o

o

o

o

50. fff $.00 {5.00 .&.u) 60. ff,
85.00 10.00 10,00 5.00 30,00
10,00 40.00 a0.(CI 50,00 5.00
15.00 40,00 95,00 e5,00 s,00

10,00 0.00 +4.+4
0.(p 16.67 0.00

90,00 93,3:1 58,56

+5.00 60.00 ff.00 10.00 Xr.00 e5.00
es00 5.00 e0.00 10,00 10.00 5,00
40.00 t5.00 10.00 eE 00 e0.00 60.00
10,00 a0,00 e0,00 e5.m e0,00 t0,00

e5,00 {1,67 E.&, 59. S}
e5"00 0.00 c.00 0.00
50,00 59,3:l n.lE 41,67

e0,00 e8.00 eo,m
0.00 e5.00 0.00

80,00 50.m 80,00

40.00
40.00
e0.00

o A-3



o

o

o

I

I

o

o

o

o

I

I

frF0p |ilI€
Reelaired Slom
tliddle Slooes I Slopes to t'liddle
Exoosuyt: l,f
Sloser tr-37 deg
Brral 3.97 acres
Sarole Date: 7 July l99t

Pad

lean SDev Freq

9.95
0.35

0,e4
0.44
0 ,15
a.*
0 .13
0, g?
0,+4

0,97
l. +g
0,84
l.4g
0,94
1,69
1,87

5,gx
s, 8z
z.q+
g , 8 L

2,1+
z,q+
5.sg

g.6e 92.35
l .e l  t . 8Z

TREES I SHftJ8S
Chrysot harnus neusaosus
ffrtenisia tridentata

FORre
Penstensr oeheri
ilelilotus officinalis
flrtenisia ludwiciana
Sanguisorba rinor
Linur lersii
Salsola Festifer
flstragalus eier

GRRffiS
Elyrus lanceoletus
Stipa hyrercides
Elyrus spicatus
Elynus cinereus
Hgroppun eristatru

7.al 9, 17
!.47 5.49

e0,00 13,3!l
1.76 5.41
e,06 6,09

55,98
g , 8 z

8g 'zq
t 4 , 1 1
l+.? I

44.85 13,31
19,65 7.10
e4,33 19,67
&.15 9.59

qilER
Total Living Cwr
Litter
Baregr.ourd
Rock

e1.87 15.sl
6.61 10.73

71.5i e0,8e

r flil|PIFITIM
$rrubs
Forbs
6rasses

A-4



o

o

o

HHlp rlr€
Reclaimd Slooee
$teep Slspe ebove iliddle Pad
Expoeur.e: l{
Slope: ts37 deg
ftrea; 3.97 acr.es
Sarple lhte: ? July l99f 35,00 36.00

Steep Slopes l*rs 35-401

gl,U) 38.00 3!1,00 +0.00 tean SIlev Frw

TffiS e $RU8S
[hrysothannus nsuseosus
flrterisia tridentata

FORBS
Linur lssii
lhdicago sativa
Salsola pestifer
flchiIlea riIlefolinr
hli lotus officinalis

EmssEs
Stioa hyemides
figropyron cristrtur
Elyrus spieatus
Elpus lanceolatus
For secundr

q[ER
Total Living Cowr
Litter
Barcgrumd
Rock

5.00
5.m

0.00
0,00

0.00
5,00
0,00
0,00
5.00

0.00
0.00
0.00
0.00
0.00

0.00 0.00
0,00 0,00
o00 5,00
5.00 10,00
o00 0,00

t,00
0,00

0.00
0,00
3,00
1,00
9,00

0.00
0.00
5,@
5.00
0.00

5.00
0,00

0.00
0,00
0,00
0.00
0.00

0.00
0,00

5.00
0,00
0. ff,
0,00
0.00

0.00
0,00

5.00
0.00
0.00
0.m
0,00

5.00
0,00

90,00
0.00
0.00

1.8:l
0,8:l

! .67
0,83
0. &i
0 , l7
?.17

0.gll
e.50
5.00
5.00
3. Sl

g.n 50.m
l ,  Bg l t " . to l

o

o

o

o

o

o

9.35 33.31
l' 86 lt' ta?

1.05 { ta.  b7

0.32 lb.to-l

3 . l B  3 5 , 3 7

0.00 0.00
10.00 5,00
0,00 0,00
0.00 10,00

i3.00 5.00

1.86 'te,b1

3,8e 33.3V
? . 0 7  L b  .  b l
{,08 83.v3
5.13 33 37

t5.00 e5.00 15.00
8.00 s,00 10,00

30.00 60.00 60.00
+0,00 10,00 15.00

30.00 e5.00
e5,00 10.00
36.00 {3.00
10,00 e0,00

30,00 e5.00 5.00
5,00 10,00 ?,07

60.00 t8.si le.+7
5,00 16,67 ll.{3

I I ffiFIISITIN
$rrubs
Fcbs
Sasses

+.00 {0.00
56,00 40,00
40,00 e0.00

15.67 0.00
0.00 a0,00

&l.sl 80.00

0.00 l0. l l  1+.61
16,67 ea.ll A0,33
sL33 {1.79 a9.07

0.00
0,00

100.00

o A-5



o

o
gH}P ilIIE
Reclained Slocs
Corbined
Expasurel tl
$loper 5-37 deg
Area: 3,97 acres
Sanole llatel ? Julv 199* 1,00 e00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

MEES & $tRIJffi
Chrysothannus neuseosus
flrtenisia tridentata

FORtsS
Fenstenon oakeri
lhli lotus officinalis
hterisia ludoviciana
$anguisorba nirnr
Linun lersii
Salssla sestifer
ffstragalus cicer
iledicago sativa
frhil lea nil lefoliuu

BRf,SSES
'SDA
Stipa hpenoides
Elymus spieatus
Elyrus cirpreus

for'opynon eristatut
Foa securda

e0.00
0,00

0.00 0,00
5.00 0,00
0.00 0.00
0.00 0.00
0,00 0.00
0.s 0.00
0,00 0.00
0,00 0.00
0.00 0.00

?5.00 90.00
0,00 0.00
5.00 15.00
0.00 0,00
0.00 0.{10
0,00 0.00

90.00
0,00

15.fi,
0.00

0.00 0.00 0.00
5,00 0.00 0,00
0,00 c.00 0.00
0.00 0,00 0.00
0.00 0,00 0.00
0,00 0,00 0.00
0.00 0.00 0.00
0,00 0,s 0,00
0.m 0.00 0.00

5.00 5,00 0.00
0.00 0.00 0,00

15.00 ff.00 36.00
0,00 0,00 0,00
0.00 0.00 0.00
0,00 0,00 0,00

3.00 0,00 0,m
0.m 0,00 0,00
0,00 0.00 0.00
0,00 0.00 0,00
0. fi, 0. ff, 0.m
0,00 0.00 0,00
0.00 0.00 0.00
0.00 0,00 0,00
0.00 0.00 0.00

15.00 15.00 e5.00
0,00 0.00 0.00

si.00 30,00 si.00
0,00 0,00 0,00
0.00 0.00 0.00
0.00 0,00 0,00

15.00 e0.00
0,00 5,00

0.00 0.00
0,00 0.00
0,00 O.ffi
0,00 0,00
0.00 0,00
0.00 0,00
0.00 0.00
0.00 0.00
o00 0.00

0.00 0.00
0,00 0,00

40.00 45.00
0,00 0.00
0.00 0,00
0,00 0,00

5,00 5.00 5.00
e,00 0,00 0.m

0.00
0.00

0.ffi
0,00o

o

o

o CTII'ER
Total Living Cover
Litter
Sareground
flock

s.00 3s00 45.00 e5.00
40,00 10.00 10,00 t0,s
10.00 35.00 e0.00 40.00
t3,00 90.00 e5,00 e5,00

30.00 60.00 50,00
a0,00 10,00 t0,00
a0.00 15.00 15.00
10,00 15,00 e5,00

6:i.00 55.00 70,00
15,00 10.00 5,00
10.00 40.00 e0.00
10,00 13.00 5.m

o

A-6

r UilPIFITIIil'I
9rrubs
Forbs
Sasses

36.36 0.00 +4.+f 0.00
9,09 0,00 l l , t l  0,00

51.55 100,00 +1.++ 100,00

30.00 11.67 10.00
0,00 5.00 0,00

?0.00 83.s1 90.00

?.69 n.n si.?l
0,00 0,00 0.00



o

o

I
11,00 19.00 13.00 l+,00 15.00 15.00 17.00 l&00 19.00 e0.ff1 91.00 ee00 83.00

?5,ffil
0.00

0,00
0,00
0.OtJ
0,m
0.m
0.00
0.00
0,00
0. fii

5.00
5,00

3,00
0,00
5.m
0.00
0.00
0.00
0.00
0,00
0,ffi

0.00
0.00
0,ffl
0,00
0.00
0,00
0,00
0.00
0.m

0.00
0,00

0.00
0.00
0.00
0,00
0.00
0,s
0.00
0,m
0.00

0.00
0,00
0.00
0,00
0.00
0,00
0.00
0,00
0.00

0.00
0,00
0.00
0,00
0.00
0,00
0,00
0.00
0,00

0.00
0,00
0.00
0.00
0.00
0,00
0.00
0.00
0.00

w
0.00

5.00
0,00

5.00
0.00

5.00 10.ff,
0,@ 0,00

0,00
0,00
0.00
0,00
0.00
0.m
0,00
0,00
0.00

0.00
0,00
0.00
5,00
0.00
0.00
0.00
0,00
0.00

10.00 0,m
0.00 10.00

10.00 10,00
0.00 0.00
0.00 0.00
0.00 0.00

5.00
0.00

0.00
5.00
0.00
0.m
0,00
0,00
0,00
0,00
0.00

0,00
0.00
0.00
0,00
0.00
0,00
0,00
0.00
0.00

0,00 +0.00
0.00 0.00

e5.00 0,00
0,00 a0.00
0,00 0.00
0,00 0.00

0.00 ffi,00
0,00 0.00

5.0Cr 5.00
0,00 0,00

0.00 0.00
0,00 0.00
0.00 0.00
0,m 5,00
5.00 0.00
0.00 0.00
0.00 0.00
0,00 0.00
0.00 0.00

I

o

o

o

o

0,00 10,00 0,00
o.ffi o00 30.00

e5.00 0.m 5,00
0.00 0.00 0.00
0,00 0,00 0.00
0.00 0.00 0,00

l0.m 0,m 5,00
0.00 10.00 0.00

l0,m 45.00 e0.00
e5.00 $00 5,00
0,00 0,00 0,00
0,0(t 0.00 0,00

0.00 0.00 0.s
0,00 0.00 0.00

st00 15,00 35.00
0.00 0.00 0.00
0.00 0,00 0,00
0.00 0.00 0,00

o
50,(s 30.00 40.00
10.00 10,00 5.00
15.00 {0.(s s.00
e5,00 a0,00 95,00

15.00 38 00 3s"00
10.00 5,m e3.m
40.00 st 00 90.00
e5,00 g5,m a0,00

6:i.00 +5.00 60.00 30.00
e0,00 10,00 10.@ 15,00
5,00 10,00 90,00 ffi.00

10,00 si,00 10,00 40,00

s.00
5,00

to 00
30,00

e5.00 45,00
5,00 e:i,(a

90.00 90.00
50,00 10,00

o
50,00 3:l.sl
0.00 33.33

50,00 33,33

90.00 eg,5l l4,eg
0.00 l4.gg l{.gg

80,00 57, l+ 71.f3

7,59 0,00 0.00
0.00 0.0ct 0.00

99,31 100,00 100,00

36,36 a0,00 ll.l l
0.00 90.00 ll. l l

636t 60,00 n,78

le,50
0.frl

87,S

0.00
0.00

100,00

o A-7



o

I

o

I

e+,00 e5.m a6,00 e7.00 a9,00 gg,m 30.00 31.00 3e,00 311,00 3+,00 35.00 36.00

5,00
0.00

o
0.00
0, frl
0.00
0.00
0,00

o o.oo
0.00
0, ff,
0,00

90,00
0,fft

0.m
0.00
0.00
0.00
0,00
0.00
0,00
0.m
0,00

0,00
0.00
0,00
0,00
0,00
0.@
s.00
0.00
0,00

10.00 10,00
0,00 0,00

15.00 0,00
0.00 0,00
0.00 0.m
0.m 0,00

e3,00 10,00 si,00
0.00 0,00 0.00

10,@ 10.00
0.00 0.00

10,@ 1,00
0.(s 0.00

3,00
5.00

3,00
0.00

0,00
0.(fi

10.00
0.00

0,m
0.00
0.00
5.00
0.00
0, ff,

10.00 10.00
0,00 0.00

39.00 15.00
0.00 0,00
0.00 0.00
0.00 0,00

5.00 10.00 0.00
0,00 0,00 0.m

95.00 0.0CI 90.00
5,00 0,00 0,00
0.00 trt00 5,00
0,00 0,00 0,00

0,m
0.00
0.00

0,00
0.{Xl
0,00
0,00
0,00
0.00
0,00
0.00
0,00

0,00
0.00
0.00
0.fi,
0,s
0,00
0,00
0.00
0.00

0,00
0.00
0,00
0.00
0.00
0.00
0,00
0.00
0.00

0,00 0,00
0.00 0,00
0.00 0,00
0.00 0.00
0.00 0,m
0.00 10.00
0,00 0.00
0.@ 0.00
0,00 0.00

0.00 0.00
0,00 0.00

30.00 15.00
0,00 0,00

10.00 $00
0.00 0,00

0.00 0.s
0.00 0,00
0,00 0,00
0.00 0.00
0,00 0.00
0.00 0.00
0,00 10.00
0.00 0.00
0,00 0,00

0,m 0.00
8.00 5.00
0,00 0,00
0.00 0.00
0,00 0.00
5.00 0.00
0.00 0,00
0.00 5.00
1,00 0.00

5.00 5.00
0.00 0,00
5.00 0.00
0,00 0,00
0.00 0.00
0.00 0.00

I

a

5.00
0,00

10.00
0,00

e5.00
0.00

0.00
0,m
5.00
0.00
0.00
0.00

50,s 30,00 13.00
e5,00 10.00 10.ff
10,@ s,00 ao,m
15.00 {0. (ro E.U)

e0,00 60.00 {5.00
5.00 30.00 frLmr

50,s 5,00 e0,00
e5.00 5,00 10.00

s0,00 {0,00
40.00 10.00
10.00 e5,00
e0.00 e5.00

60,00
5.00

13,00
40.00

50,00 e5"00 e5,00 e5.00
10.00 5.00 5.00 5.00
40.00 60.00 30.00 60.00
90.00 10.00 +0.00 10.00

o
10.00 0.00 4+.4+
0.00 16,67 0,00

S,.00 8:1.33 55.56

93.00 41.67
25.m 0,00
50.(s sg.sl

58.ill 40.00 e5.00
0,00 0,m e5,00

+1.6? 90.00 50.00

{r.&,
0,00

n.7g

90.00 +0.00 +.00 {0.00
0.00 40.00 56.00 t0.00

Bfi,(fr e0,00 40.00 a0.00

o A-8



c

t

t

trFOF ilI}IE
Reelaired Slopes
Cflbined
Exposut€t ttl
$lope: 5-trl deg
Arca: 3.9? aerree
Sarple llate: 7 July 19943?.00 39.00 3!1,00 10.00

0.00 5,00 0,00 0,0c 9,65
$.(N) 0. ff, 0.00 0. C0 0. +3

g,4g 77.%

1.3+ to.06

TREES I $IFIIBS
ft rysotharnus lrauseosus
ffrteriEia tridentata

FORtsS
Pensteron paheni

llel i lotus officinal is
f,nterisia ludoviciana
Sanguisorba rinor
Linur lssii
Salsola pestifer
*stragalus cicer
lledieago sativa
f,chil lee ri l lefoliun

smssEs
RH'N
Stipa hyrenoides
Elyrus spicatus
Elyrus cinereus
Agrrognon cristatu
Foa secunda

o

o

o

I

t

0,00 0,00
0.@ 0.00
0,00 0,00
0. fil 0,00
0,00 0.00
0.0(l 0,00
0,00 0,00
0,00 0,00
0,00 0,00

10,00 0,00
0.00 0.fri
5,m 0.00
0.00 0.00
0.00 10,00
0.00 15.00

0,00 0,00
0.00 0.00
0,00 0,00
0,m 0.00
5,00 5.00
0.00 0.00
0.00 0.00
0.00 0.frr
0,00 0.m

10,00 0,00
0,00 5.00
0.00 ao,m
0,00 0.00
5,m 0,00
5,00 0.w

0,a0 0.90
0,70 l.g0
0, 13 0.79
0.38 l.3g
0.39 l,3a
0.39 1.73
0,39 1,73
0. 13 0.79
0.03 0, 16

6,89 9,6+
l,3g s. le

17.7E 13.?4
l.S, 3,09
e.l3 5,90
0.50 e+5

5,oo
t2 ,50
2.50

7,5D
7. 50
5,oD
5.00
2.50
2.S?

57,5b

t0.00

E7,g)
r2.5;l)
17,50
5.p

I
15.00 30,00 e5,m 30.00 4l,gg
t0.00 e5.00 10.00 5.00 lagS
60,00 38,00 +5,00 60.00 e6,e5
15.00 10.00 e0.00 5.00 lg.Hl

l{.30
7.15

13.68
9. !F

H]\'ER
Tstal Living Cover
Litter
Barcground
Rock

o
0,00
0.00

100,00

16,67 0,00 0,m ao.ll
0.00 40.00 16.67 &g{

83,3:l go.m 93,3:1 70.si

16,3{
13.80
ee, l0

I C0ilP[FtTIt]l
Shrubs
Fmbs
Erasses

A-9



o

o
gHlp rilr€
Reclaired Fads
l-ser Pad I Slopes
ErposuFe: Varirble
Slooer l-5 deg
ffrea: 3,49 rcrr
Ihte: 6 July 199{ l , @ ?.N 3,@ 4.00 5.00

Lorer Pad t Slopes {*rs l-3.3)

6.00 ?.00 8.00 9.00 10.00

nEES t $nES
Ihrysothanrrus nauseosus
ffrterisia tridentata

FORBS
flactaeranthera canescens
Linu le*sii
f,ster foliaceus
Fenstmn paheri
lblilotus officinalis
Sanguisorba rircr
Sirdelia EquarFoee
tedieago sativa

6m5SES
horus tectoru
ftgroppun cristatm
Elyrus larrceolatus
Stipa hynenoides
haus carinatus
Elpus cinereus
Elyrus spicatus

30.00 {0.00
5.m 0,00

10.00
0,00

0,00
0.00
0.00
0,00
5.00
0,m
0.00
0,00

0.00
0,00
0.00
0.00
0,00
0,00
0.00
0,00

0.00 0.00
0,00 0,00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 10.00

10,00 15.00

10.00 10.00 e5,00
0,m 0.00 0.00

10.00 38.00
0,& 0,00

0,00 0.00 0,00
0,00 0,00 0.00
0.00 0.00 5.00
0,00 0,00 0.00
0.00 0.00 0.00
5.00 10.00 0.00
0.00 0.00 0.00
0.00 0,00 0,00

15,00
t0.00

5.00
0.00

CI

0.00
0,00
0. fft
3,00
5.m
0.00
0.00
0,00

0.00
0.00
0.00
0.00
0.00

0.00 0.00
0.00 0.00
0.00 0.00
0,00 0.00
5.00 0.00

e5.00 0,00
0.00 95.00

0.00
0,00
0.00
0.00
0.00
0,00
0.00
0,00

0.00
0.00
0.({r
0.00
0.00
0,00
0.00
0,00

0.00 0,00
0.00 0.00
0.00 0.00

10,00 10,00
0,00 0.00
0,00 0,00
0.00 0.00

0.00
0.00
0. fr,

0.(s
0,00
0.00
0.00
5.00
0.00
0.00
0.00

0.00
0,00
0,00
0.00
0.00
0,00

e5.00

0.00
0.00
5.00
0.00
0,00
0.00
5.00

I

0,00 0.00
0,00 5,00
0.00 10.00
0.00 0,00
0.00 0.00
0.00 0,00

30.00 5.m

O
HT'ER
Total Living Cover
Litter
Earegrourd
Rock

45.00 60.00 50.00
40,00 10,00 10,00
es.fi, 10.00 15.00
10,00 e0,00 a5,00

si.00 e5.00
5,00 a3,00

si.00 e5.00
e5,00 ffi,00

35,ffi +0.00
eE 00 15.00
e0.0Gt ff.00
a0,00 95.00

40.00 50.s 60.fi1
e3.00 e5,00 15,00
15,00 10.00 5.00
a0.00 15.00 e0,00

o
r c$rp0slTlthl
$rubs
Frbs
Sasses

ll.ll s&sl 90.00
&,,e, 0,00 0,00
66.6? +l,E;l a0,00

?1.{3 10.00
0.00 a0,00

e8.57 40.00

ag.f,/ e5.00
0,00 19.50

?1.43 6e.50

GE 50 90.00 58.s1
19,50 40,00 8, &l
95"(s 80.m 3:1,3l

o A-10



t

I

I
11.00 19.ff, 13.00 l+.00 15.00 16.00 17.00 19.00 19.00 e0.00 91.00 ee.00 e3.00

15.00 0.00 5.00
0,00 10.00 10,00

0.00
e3,s

0.00
5.00

0.00 0.00
0,00 to.s

10.00 0.00
0,00 0,00
0.00 0.00
0.00 0.m
0,00 0,s
0,m 0.00

0,00 0.00 e5.00
0.00 t0.00 0,00

si.00 e0,00 0.00
0,00 0,00 15,00

0,00
5,m

0.00
5.00
0.fi,
0,00
0.ff,
0,00
0.00
0.00

0.00
0.m
0.00
0,00
0,00
0,00
5.00
0,00

5.00
0,00
0.00
0,00
0.00
0.00
0.00
0,00

0.00
0,00
0.00
0,m
0. ffi
0,00
0.00
0.00

35.00
0,00

0.00
0,00
0.00
0.00
0.00
0.s
0,00
0.00

0.00
0,00
0.00
0,00
0.00
0,00
0.00
5.00

0.00
15,00
0.00
0.00
0.00
0.00

10.00

t

o

o

t

o

o

0.00
0,00
0. ffi
0.m

13.ff,
0,00

10.00
0.00

0.00 0.00
0,00 15,00
0.00 0.00
0,00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0,00 0.00

0.s 0.00 5.00
0.s 15.00 0,00
5.00 0.00 90.00
0.00 5,00 10,00
0.00 0.00 0.00
0,00 0,00 0,00
5.00 0.00 0.00

0.fi, 0.00 0,00
5.S 0,00 0,00

15.00 5.00 0.00
0,00 0,00 0,00
0.(re 0.00 0.00
5,00 0,00 0,00
0.00 85,00 30.00

0.00 0.00
0.s 0.00
0.00 0.00
0,00 0.00
0.00 0.00
0,00 0,00
0.00 0.00
0,00 0,00

0.0(l 0.00
0,00 5.00
0.00 0.00
0,00 0.00
0.00 0,00
0.00 0.00

30.00 e5.00

0,00 0.00
0.00 0,00
0. ffr 80,00
0,00 0.00
0.00 0,00

10,00 0,00
5.00 0,00

0.00
0,00
0.00
5"00
0.00
0,00
0.00

0.00
0.00
0,00
0,00
0.00
0.00
5.00

55.00 30,00 s,00
10,00 a0,00 10,00
ffi.00 30.ffi +(r.00
15,00 a0,00 15,00

40.00 95,00 30.00
10,00 e5.00 e5,00
si.00 35.00 35.00
l5,m 15.00 10,00

40.00 58 00
a0,00 15,00
e0,00 90.00
e0,00 10,00

+0,00
e5,00
10.00
e,5.00

68i.fi, 65.00 50.00 {5,00
5.00 10.00 e5,00 10,00

e5.00 ffr,00 10.00 40.00
5,00 5,00 15.00 tF.00c

27.?7 3:1,3:l +e,96
43.+5 0,00 +9.95
?7.e7 66.67 l+,gg

6a,50 a0,00
e5.00 +0.00
1e.50 {0,00

0,00 ffi.00 45"f8
tg50 le 50 0. ff,
97.50 5e,50 sf.s

&st 53.glt {0,00
0,00 7.69 0.00

{6,15 38.f5 60,00

16,67
16.67
66.67

3:l,sl
0.00

65,67
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I
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o

a

C

I

o

t

ilearr SDev Freq

HFOP ;II€
hclaind Pads
Lorer Prd I SloEes
Exoosure: Variable
Slope: l-5 deg
heal 3.{9 aere
Date: 6 July l99f

l+,13 13,40
+,13 6.n

0,gg
1.3(r
0.65
a.&
1,30
0.65
0.61i
0.&

0,ge l,0g
1,96 +.36
3,49 6.Sl
l,?+ 3.49
0,te 1,09
?.17 5.69

10,87 l l .{g

l ,0g 4.>s
3.68 tr,o+
e.A4 glo
l .0g  q ,35
3,37 )-t '31
?,?4 bno
g,a4 g,1o
l.Oe +A{

TREES T STM|BS
Chrysotharnus neuseosus
ffrterisia tridentata

FORF
Hacteeranth*a canescss
Linur lersii
fister foliaeeus
Pensteron paheri
llel i lotus off icinrl is
Sanguisorba rim
Brindelia squsrrosi
tedicago sativa

BmgEES
Bnorus tectonn
Agropyron cristatrn
Elpus larreolatus
Stipa hyrenoides
Braus carinatus
Elyrus cirrreus
Elynus spicatus

bq '57

f f i  . t 3

+,15
Zl,1*

h,w
i l , )+
4,r ,
t1 '41
b5,?J-

{+.13 11.76
15,74 7.16
Pl.7+ 9.51
t7.39 Le3

qTUER
Total Living Cowr
Litter
Brregrround
Rock

sl,5+ e0,11
le.97 14. le
{7.50 e0,06

r $ilFtFlTtt$l
$rrubs
Frbs
Brasses

A-12



o

a
HF0p r$€
Reclaired Fads
Picnic flrea
Erposure; Variable
Slope: l-5 deg
flrea: 3.{9 acres
Sarple llater 6 July t994 g+.00 e5.00 96.00

Picnic fuea lfts 3{-3{}

n.(fr 48.00 99.00 30.00 9.00 3:i.00 3t.0031.00

t

IREES t $rntss
ftrysotharnus nauseosss 40.00

FtlRDS
hmteron paheri
hindelia seuarnose
Fdicago Htiva

8ffiS
bcus carinatus
Stipa hyremides
Elyrus cinenrus
Elpus spicatus
Elyrus lanceolatus

o00 15.00 15.00 !5.00 18.00 30.00 e5.00 15.00 40.00

10.00
0,00
0.00

0.00 0.00
0.00 15.00
5,00 0.00
0,00 0.00
0.00 0.00

5.00 0.00
0.00 0,00
0.00 0.00
s00 0.00
5.00 0.00

15.00

0.00
0,00
0.00
0.00
0,00

0.00
0,00
0.00

0.00 0,00 0.00
5.00 0.00 0,00
0.m 0.m 0.00

0.00 0,00
0.m 0,m
0.00 O.fif

5.00 0.00
0,00 0.00
0.00 5.00

5,00
0.00

10.00

0.00
0,00
0.00
5.00
0.00

0.00
0,00
0.00
0,00
0.00

?.00
0,00
0.00

0.00 0.00
0,00 0.00
0.00 0.00
0,00 13,00
0.00 0.00

'

0.m 0.00
0.00 0,00
0.00 0,00
s,ffi 0,00
0.00 30.00o

a
UilER
Total Living 0oven
Litten
Earcgrannd
Rmk

30.00 sil00
10,00 10,00
si.00 si.00
e,9,00 a0.00

st00 15.00 15.00
10,00 15,00 5.00
10.00 {0.00 58 00
15,00 30,00 e5.00

+0,00 40.00
13.00 15.00
30.00 {0,00
t5,00 +3.00

ili.00 40.00
10,00 10.00
30.00 fri.00
e5,00 e5,00

{0.00 40.00
10.00 10.00
15.00 40.00
38,00 50,00I

I CttffiITI{Irl
$trubs
Forb6
Sasses

65.67 0.00
16.57 14.A9
16.67 gli.?l

{e86 100.00 100.00
{e,86 0,00 0.00
l+.gg 0.00 0.00

+5.00 ?5.00
1?,50 ?5.00
R.lo 0.00

85.7t 6e50
0.00 0,00

l{.eg n.gt

37.50 100,00
e5.00 0,00
3?.50 0,00
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I

I

t

I

I

t

I

t

t

SIhv Frw

trFrlp rll€
Reclaind Pads
Picnic flnea
Exposurel Varirble
Slope: 1-5 deg
hea: 3,19 acres
Suple Date; 6 July 1994

17,0ll

4,45
0, 15
1,35

0,{5
1.36
0,{5
?-73
3, l8

7. l{ q03 t

3,4? 36.3b
l. ++ I .o1
3 , 0 8  f  S . l g

l.{4 ?,Ool
4.31 1,01
l , $  1 ,o1
4 . t5  3b .3b
8 .60  ,9 . f8

TES t $rmffi
Chrysotharnus rauseosus

FI}RtsS
Fenstenon galgi

Sindelia sguernose
iledicago sativa

6mssEs
Errcrus carinatus
Stipa hyrmides
Elyrus eirnteus
Elyrus spicrtus
Elyrus larneolatus

eg,si 9,61
10.91 Ln
3rl,l8 10,50
e6.36 g.3e

gT/ER

Total Living Cove
Litter
Baregroud
Rock

6$0e 30.e8
E.Hi 13.59
a,13 gt.s

r qilffiITIBl
Shrubs
Forbs
Erasses
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o

o

t

CIHIF TII€
kclaind Pads
tiddle Fad
Exposurer Variable
Slope: l-5 deg
firea: 3.19 acres
Sarple llater 6 July l99l 36.00

iliddle Fad l*rs 35-40)

36.00 tr.00 3&00 3!1.00 {0.00

TREES T ${RTfiS
Brrysothannus neuseosus
flrterisia tridentata

FORBS
fedicago Htiva
Erindelia Eeuerrosi

BMSES
Stipa byrenoides
Elyrus spicatus
Elyrus larreolatus

40.00 90.00 10.00 10.00 10.00
0,00 0,00 0,00 0.00 0,00

o00 0.00 0.00
e0,00 e5.00 10,00
0.00 0,00 0.00

10.00 13.3.i
10.00 1.67

0. sl
1,67

40.00 10.00 5.sl
3,m 10,00 11,67
5.00 0.00 1.67

t.7l
3.73

, o o , 6

tG.b1

I

0.00 0.00 0,00 0.00 0.00 3.00
0,00 0,00 5.00 5,00 0,00 0,00

1.86 t t  'b7
g,36 33.27

7.31 SD.oo
8.30 91,33
e.36 33.32

I

5.00
0,00
5.00

o

o

I
qT/ER
Total Living Coven
Litten
8ar^egrourrd
Roclt

{0.00 15.00
10,00 fri,00
40.00 10.00
10,00 a0.00

15.00 e5.00
10,00 10,00
15.00 10.00
50,00 si,00

+0.00 45.00
10,00 10,00
95.00 es.m
ffi.00 40,00

36.6? 9,50
19.50 5,59
a0,sl 10. 'l
s,00 16,!8

r um$ITltll
9rrubs
Forbs
Erasses

50.00 +4.4+
0,00 0,00

50.00 s.56

{0.00 {0.00
90.00 a0.00
/m.00 40.00

e5.00 +{.++
0,00  l l . l l

7$00 +4.++

{0,68 7.n
8.59 9,€

50.s1 le t3
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o

o
qHtp ilIl€
Reclaired Pads
Corbined
Exposuru: Variable
Slope; l-5 deg
firear 3,49 acres
Sanole Datel 6 July 1994 1,00 ?..u) 3.00 4.00 5,00 6.00 7.00 8.00 9.00 10.00

?REES t Srruffi
Ehrysotharmus naus€osus
Merisia tridentatr

FORBS
ilactaeranthera canescem
Linun lersii
kter foliaceus
Pensteron paheni
ilelilotus officinalis
9anguisorba rinor
hirdelia squanrosa
iledicago sativa

ERffSSES
Brosus tectorur
Agr.opyrrn cristatur
Elynus larreolatus
Stipa hyaenoides'
hofius carinatus
Eiyrus cirnreus
Eiynus spieatus

3(,,fri {0.00
5,00 0,00

15,00
10,00

5.00
0.00

l0.s 10.00 10.00 e5.00 10.00 35"00
0,00 0,00 0,00 0.m 0.00 0'00

I

0.00 0,00
0,00 0,00
0.00 0.fft
5,00
5.ffi
0.00
0.00
0,00

0.00
o00
0,00
0.00
0.m

0,00 0,00
0,00 0,00
0.00 0.00
0.m 0.00
5.00 0.ffi1

85.00 0.m
0,00 9E.00

0.00
0,00
0,00
0,00
0.00
0,00
0.00
0,00

0.00
0,00
0.(N,
0,00
0.U)
0.00
0.fit
0.00

0.00 0.00
0.00 0.00
0,00 0.00

10.00 10,00
0.c$ 0.tt0
0.m 0,00
0.00 0.00

0.00
0.00
0,(Xl
0.00
5.00
0,00
0.00
0,00

0.00
0,00
0.00
0.00
0.0(r
0,00
0,00
0,00

0.00 0.00
0,00 0.00
o,ffi 0.00
0.00 0,00
0,00 0.00
0.00 10.00

10.00 ls00

0.00
0,00
0.00
0,00
5.00
0.00
0.00
0.00

0.fr,
0,00
0.0G1
0,00
0.ff,
0.00

95.00

0,00
0,00
0.00
0,00
0.00
s00
0.00
0,00

0.00 0.00
0.00 0,00
0.00 5,00
0.00 0.00
0.00 0,00

10.00 0,00
0,00 0.00
0,00 0,00

o

0.m 0.00 0.00
0,00 0,00 5,00
5.00 0,00 10.00
0.00 0,00 0,00
0.00 0.00 0.(x,
0,00 0,00 0,00
5.00 30.00 5.00

CIilER
Tstal Living Coven
Litter
Ear.eground
Rck

45,00 60.00
e0.00 10.00
e5.00 10,00
10.00 e0,00

50.00 35.00 e5,00
l0.m 5,00 95,00
15.00 35.00 e5.00
e5,00 e5,00 e3,00

38.00 {0.00
95.00 15,00
eO.U) 30.Ut
90,00 ?s,00

40.00 50.00 6(t ff,
eF.00 e5.00 15.00
15.00 10.00 5.00
a0.00 15.00 a0,00

o r UHFIFITII}I
Strubs
Forbs
hasses

l l , l t  Sssl
&,.e, 0.00
66.67 {1.67

80.00 ?1.+3
0,00 0.00

ff,00 eB.St

88.51 e5.00
0,00 1e.50

71, +3 e.gJ

6e.50 a0.00 5&33
1e,50 90.00 8,3:l
e5.00 80,00 3&si

+0.00
e0,00
40.00
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o

t

o
11,00 lg.(D 13.00 l{.00 15,ffi 16.00 17.00 18,00 19,00 ecr.ff, 91.00 ge'00 93.ffi

15. ff,
0,00

0.ffi
0,00
0.00
0.00

15.00
0.@

10.00
0.00

0.00 5.00
10,00 10,00

0.00
e5,00

0. fft
5,00

0.00
10,00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0,00

0.s
0,00
0,00
0,00
0.00
0,00
5.00
0.00

0.$
5.00

0.00 e5.00
10,00 0.00

ffL00 35.00
0,00 0.00

e0.00 0.00
0,00 15,00

0.00 0.00
0,00 0,00
0,00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0,00 0.00
0.00 0.00

0.00 0.00
0,00 5,00
0.00 0.00
0,00 0,00
0.00 0,00
0,00 0.00

3(t,00 15,00

I

t

o

o

o

0. (CI 0.00 0.00
0.00 15,00 0,00
0,00 0.(n 10,00
0.00 0,00 0,00
0.m 0.0(f 0.00
0,00 0,00 0.00
0,00 0.00 0.00
0.00 0,00 0.00

0,00
5.00
0.00
0,00
0,00
0,00
0,00
0.00

5.00
0,00
0.ff
0,00
0,00
0,00
0,00
0.00

0.00
0,00
0. fr,
0,m
0. ff,
0,00
0.00
0,00

0.s0
0,00
0,00
0,00
0,00
0.00
0.00
0.00

0.00
0,00
0,00
0,00
0.00
0.00
0,00
5,00

0,00
15,00
0.00
0,00
0.00
0,00

10,00

0.00 0,00
0.s 0.00
0.00 ?0.u,
0,0(l 0,00
0.fii 0.00

lo.m 0,00
5.00 0.00

0.00
0,00
0.00
5,00
0.00
0,00
0.00

0.00
0,00
0.00
0.00
0.00
0,00
5.00

o00 0.00 5.00
0,m 15,00 0,00
5,0(r 0.ff, &.(fr
0,00 5.00 10,00
0,00 0.00 0,00
0,00 0,00 0.m
5,00 0.00 a.00

0,00 0.00 0.00
5.00 0,00 0,00

15,00 5.00 O.ffi
0,00 0.00 0,00
0.00 0.00 0.00
5,00 0.00 0.m
0.00 e5.({, 30.00

I
58 00 30.00 s.00
lo,m ao,m 10.00
40.00 30.00 40.00
15.00 a0.00 l3.m

40.00 95.00 30.00
10.00 e5.00 e5,00
ffLm 35.00 sL00
15.00 15.00 10.00

+0.00 {r.ffif 55.fi,
e5.00 a0,00 15.00
10.00 30.u) 90.00
eE 00 e0,00 10,00

6:i.00 50.00 +5.00
10.00 e5,00 10,00
ffi.00 10.00 e0,00
5,00 19,00 e5,00

55.00
5.00

e5.fft
5,00

o
fl,?7 &1.3:l 4e.96
+5.{5 0.00 49.96
?7.n 66.67 l{.gg

68,50 e0.00 16.67
e5.00 40.00 16.67
la,s 40.00 66.67

0,00 93.00 {5.{5
19.50 1e.50 c.00
87,50 69.50 54.55

53,85 53,85 {0.m 33.31
0. ffi, 7,69 0,00 0.00

45.15 3&+6 6C,00 66.67
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I

o

I

a

o

o

o

e4,00 e5.00 e6.00 97.ffi gg,00 eg,00 30,00 31.00 p.00 31.00 34,00 35,00 36,00

?(r.00
0.00

0.00
0.0(r

15,00 15.00 15.00
0.00 0.{p 0.00

18,00 13,0c
0.00 0.(s

30,00 45,0c
0.00 0,c0

0,00
0.0(r
c.00
0.00
0.00
0.00
0.00
0.00

tE frn
I rl. lA,

c.00

0,00 0,00
c,00 c.00
0,m 0,c0
0.fri 10,00
0.00 0,m
0.00 0.ffi
0.00 0,00
0.00 0.00

ec.m 4c.00 e0.0c
0.00 0. CS 0. ffi

0.00
0.00
0.00
5.00
0,00
0.00
0.00
0.00

0.00 0.m
0.00 0.ff,
0.00 30.00
0.00 o.ffi
0,00 0.00
0,00 0.00
5.00 0.00

0.00 0.00
0.00 0.00
0.s 0,00
0. (10 5.00
0,00 0,00
0,00 0.00
0,00 0.00
5.00 10. ff,

0,00
0,u)
0.00
0.ffi
0,m
0.00

0,00
0. fi,
0,00
?.w
0.@
0.00
0.00
0.00

0,00 0,00
0,00 0.00
0.00 0,00
0.00 0.00
0,00 0,00
0.(n 0,00
0,m 15.00

0,00
0.00
0,00
0,00
0.00
0.6
0.m
0.00

0.00
0.00
0.m
0.00
0,00
0,00
0,00

0.00
0.m

c.00
0.0(l

0,00
0.0c
' | ^
Vr VV

0.00
0.00
0.00
0,00
0.00

c,00 c,oc
0.00 0.00
c,oc 0,00
0.00 0.00
0.0c 0,00
0.00 0.00
0.00 0,00
0.00 0,00

0,00
0.00
0.00
0.00
0.00
0.00
5,00

0,00
0.0c
0.00
0.ffi
5.00
0.00

0,00
0.00
0,00
0.00
0,00
0.00
0.00

0.00 0,00
0.00 0.00
0,00 0.00
0.00 15.00
0,00 0,00
5.00 0.0(l
0,s 0,00

0.00 0.00 c.00
0.00 0.00 0.0c
0.00 0,00 0.00
0.00 0.00 0.m
0,00 0.00 0.00
0.00 0.00 0.00
0,00 e0,00 a1,00

0.00
0.00
5.00
0.00
5.00
0.00
5,00

o
30.00 3F,00 35,00
10.& 10.ffi 10.00
35.00 si.00 +0,00
e5.00 g(t 00 15.00

15.00 ls,s +0,00
15,@ 5.00 15.00
+0,00 55,00 30.00
30.00 es.ffi lS00

90.& 35.00
15.00 10.00
+0,00 30.00
85.00 e3.00

40,00 40,00
10.00 10.00
95,00 13,00
e5.00 35.fi,

4S.00 +5,00
10.00 45. fr,
{0.00 10.00
10.00 90.00

e0,00
10.00
90,00
ff.00

o
66.67 0.00
16,67 l{.gg
16.5? gF.?l

4e.85 100,00
{9,85 0.00
14.e9 0.00

t5"00 ?5.00 g:i.71
l?.s e3.00 0.00
st.50 o.(ft l+,gg

6e50 37.50
0.00 e5.0c

n.=J) n.W

1ffi.00 50. fft *.+tl
0,00 0,00 0,00
0.(p 3c.00 55.55

t00,00
0,00
0.00
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o

o

a

clFop lrlt{E
Feciained Fads
Coilbined
ExscEur€; Variable
Slooe; l-5 deg
Area: 3,*9 acrts
Sarple Dater 6 July 199437.00 38.00 39.00 40.00 Freq

10.00 10,00 10.00 10.00 l{.&}
o.ff 0.00 0,00 10.00 afil

0,00
0.m
0. (t0
0.00
0.00
0.06r
5,00
0,00

0,00
0.00
0,00
0.00
0,m
0.00
0,m
(t.00

0,00 0,00
0.00 0.00
5,00 5,00
5.00 90,00
0,m 0.00
0.(s 0.m
0,00 5.00

n.0B
5.36

0. 13
0.7E
0.38
0.80
0.75
0.39
0,75
0. ffl

0,79
e.g6
l,73
e.e3
e,63
1.73
e, l1
e00

0,13 0.79
l. 13 3.++
3,13 6.69
Lfr  +.74
0,e5 l,0g
1.38 4.47
8,75 10,99

TREES T $IRIJF
Chrysotharnus nausEo3us
entesisia tridentata

FONBS
f,achaeranthera caneseens
Linus lersii
*ster foliaceus
Fensteron paheri
lFlilotus officinalis
SanEuisoroa nirpr
Brirdelia Bcuarrese
iledicago sativa

6RRSSES
Broaus tectorun
Agropyron cristatun
Elyrus lancreolatus
Siipa hynerrcides
Bronus carinatus
Elyrus cinereus
Elynus ssicatus

8o. uLl
2 5 . 6

o

o

o

o

0,00
0.00
0,00
0.00
0.00
0,00
5.00
0.00

0,m
0. fft
0.00
0.0(l
0,00
0.00

10,00

0,00
0.00
0.00
0. ftr
0.00
0, fi,
0.00
5,00

0.00
0.ffi
0,00

10.00
0.00
0.m

10,00

z,5A
1,50
5,uo
l2,56
r 0 . 0 0
5 ,oo
t 0 . 0 0
lo, uo

2 . 5 6
t2 ,50
?-s,u)
zz , f i
5.ao

tL,go
w'&o

o HI,/ER
Totai Living Cotrer
Litter
Baregr.ourd
Rock

e5,00 e5,00
10.00 10,00
15,00 10,00
50.({, 55.00

40,00 43,00 39,00
10.fr) 10.00 l+.50
e3,00 95.00 e{,?E
e5.00 90.ff, el. ?5

lg,5l
6.60

il,e3
10.70

o r m!|PiEiTI0il
Shrubs

, Forbs
Srasses

40.00 40.00
40.00 ff.0(r
40.00 40,00

45.00 +{.4+ 46,71
0. ffr ll. ll lLn

78.00 44,+4 {1.09

e{.9e
13,45
93,69
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o

c8{tp ril€
&claired Rord & fubstation AFea
gcbined

Exoosur.e: Variable
Slope: Variable
ffrea: P.09 acres
Srrsle Date: 7 July tggi 1,00 ?.ut 3.fft 4. ff, 5.00 6,00 7.W 8.00 9.({, 10.00

TnEES t S{RUBS
[hrysotharnus nauseosus
flrtemisia tridentata
PinuE oorderosa
Eriogonur coryrbosul

FORBS
hnsteron palmri
Rchil lea ri l iefoiiun
Eiyciur sp.
lhdicago sativa
hterisia ludwiciana
Linun lersii
btragalus ctrilensis
f,stragalus eicer
Tragooogon dubius
Salsola pestifer

cffis
Brmus teetorun
9tipa hwenoides
Foa secunde
Elyrus salinus
furspyron eristatur
Elyrus spicatus
Elynus lanceolatus

0.m 0,00 0.00
0.00 0.00 o,ffi
0.00 0.00 0.00
0.00 0.00 0,00

10.00 0,00 0,00
s,00 15. m e0,00
0.00 0.fri 10.00

0.00 0.00
0.00 0.m
0.00 0.00
0,00 0,00
0.00 0.00
0.00 15,00
5.00 0.00

0.00 0.00 0.00
0.00 0.00 0.00
5.00 0.00 5.00
0,00 0,m 0,00
0.00 0,00 0.00
5,00 10,00 0.00
0,00 10.00 0.00

0.m
5,00
0.0(l
0,00

0.00
0.00
0.m
5,m
0.00
0,00
0,00
0.00
0.m
0,m

5.00
0,00
0.00
0.00

0. ffi
0,00
0.00
5,m
5,00
5,00
0.00
0.00
0. frl
0.00

3.fit
0,00
0.00
0.00

0.00
0.00
0.00
0,00

0.m 0.00
0,00 0,00
0.00 5.00
0.00 5,00
0.00 0.(p
5,m 5,00
0.00 95.00
0,s 0,00
0.00 0,00
0,00 0,00

0,00 10.([
0,00 5.00
5.00 0.00
0.m 0.00

0.00 0.00
0,00 0.00
0.00 $,00
5,m 0.00
0.00 0.00
0,00 3,00
0.00 0.00
0,00 10,00
0.00 0,00
0.00 0.m

0,00
0,00
0.00
0,00
0.00

10.00
0.00

0.00 5,00
0,00 0,00
0.U) 0,00
0,00 5,00

0.00 O,ff,
0.00 0,00
0.ffi 0.00
0.00 0.00
0.m 0.00
0.00 5,00
0.00 (1. ff,
0.00 0.00
0.00 0,00
0,00 0.00

0.00
5,00
O.W)
0.00

0.00
0,00
0, ff,

l0 ,m
0.00

15,00
0.00
0.00
0.00
0,00

5.oCI
5.00
0.00
0,00

0.m
5.00
c.00
0,00
0,00
0.00
0.00
0,00
0. ffl
0.00

0.00
0,00
0.00

10,00
0,00
0.00
0.00

qil,ER
Total Living Cover
Litter
Eanegnound
Rock

50.00 si.00
s,00 ei,00
5,00 e5.00

10.00 15,00

10.00 50.00
10,00 e5.00
e5.00 90,00
e5,00 5.00

38 00 95.00
10,00 10.00
15.00 5,00
{0.00 60.00

+0.00 85.00 90,00 e0.00
10.00 5,00 5,00 10.00
15.00 10.00 10.00 15.00
38,00 60.00 65.00 55,00

r HilFTFITI$I
$rrubs
Forbs
Sasses

10.00 l+.tg
10,00 {e.06
80.00 +eg6

te50 0.00
1e,50 90.00
75.00 ff.00

l+.8 e0.00
71,{3 e0.00
t+.'8 60.00

+0,00 0.00 50.00
a0,00 0,m e5.00
40.00 100.00 e5.00

37.50
37.50
95.00
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o 11.00 l?,.(fi 13.00 t+,00 15.00 16. ffr l?.00 18.00 19.00 ffi. (r0 e1.00 99.00 e3.00

o

o

o

o

o

t

o

0.00
0,00
0.fi|
0.00

0.00
0.00
0,00

l0.m
0.00
0,00
0,00
0,00
0.00
0.00

5.00
0,00
0.ff
0.00

0.00
0.00
0.00
5,00
0.00
0,00
0.00
0,00
0,OGr
0.m

0.m
0.00
0.00
5,00
0.00
0,00
0,00
0,00
0.00
0.00

0.00
0.00

10.00
0.00
0.00
9.00
0.00

0.00
0.00
0,00
0.00

0.00
0.00
0.00
7,00
0.00
0.00
0.00
0,00
0.fil
0.00

c,00
0.00
0.00
0.00
0.00
0,00
0.m
0.00
0.00
0.00

0.m
0,&J
0.00
0,00
5,(p
0.00
0.00
0,m
0.00
0,00

0,00 e.00 lE. fi,r 15.00
0.00 0,00 0.m 0,00
0.00 0.00 o.(fr 0,00
0,00 13.00 0,00 0.00

0,00 10.00 10.00
0,00 0,00 3,00
0.96 $.fff 0.m
0,00 0.00 0,00

0.(s
0,@
0.00
0.00
0.00
0.00
0,00
0.m
0.00
0.00

0.00 0.00
0,00 10.00
0,m 0.00
0.00 0.00
0.00 0.00
0,00 0.00
0.00 0.00

0.@ &.U)
0,00 0,00
0.00 0.00
0,00 0,00
0.00 0.00
0,00 0.00
0.00 0.00
0,00 0,00
0.00 0.00
0,00 0.00

C trA
Jr l/tl

0.c0
0.00
0,00

0,00 0.00
0,00 0,00
0.00 0.00
5,00 e5,00
0.00 0.00
5,00 0.00
0.00 0.00
5,m 0,s
0.00 0. (t0
0.00 0.00

0.00 5.00
0.00 0.0c
0.00 0. ff,
c,00 0.00

0.00 0.00
0,00 0.00
0,00 0.00

10.00 0.00
0.00 0.00
0,00 0,00
0.00 e0.00
0,00 0.00
0.@ 0.00
0,00 0,00

0,ffi 0.00
0,00 0.00
5.00 0.00
0.00 0.00
0,00 0.00

10,00 3E,m
10.fr, 5.00

0.00
0,00
5.(f0
0,00
0.00
0,00
0.@

0.00 5,00 0.00
0.00 0.00 0.m
0.00 0.00 15. (Xl
0,00 0.m 0.00
0.00 0.00 0.00
8,00 a0,00 10.00
o.ffi 0.00 0.00

0.00 0.00 0.00
0,0(i 5,00 0,00
0.00 10.00 15.00
0.00 0.00 0.00
0. m 0.(f) 0.00
5,00 0.00 0.00
0,m 0,00 0.00

0,00
0.00
5. ffl
0,00
0.fft

15.00
0.00

a

o

3S00 50.00 40.00 15.00 ?e 00 l{t 00 t5.00 rS.00 i0.00 F0.00 IL00 T,,.W 14.U)
10.00 15,00 t5.00 5.00 5.00 l5.o t0,@ 3.00 10.00 15,00 t0.00 ?5,00 t0.@
80.00 10.00 til00 sloo 30.00 t0.00 ?5.00 100 t5.00 a0.00 r5.@ 15.00 15.00
si,00 Ee00 10.00 tit 00 10,00 35.00 50.00 55.00 si,$ 

_15.00 
10.00 e5,00 tri.00

0.00 10.00 0.00 t00,00 60.00 :t.so 0.00 0,00 !3.00 30.00 r{.ag 0,00 te.30
2S.t lo00 t5.@ 0.00 0.00 50.00 a6.67 0.00 ra50 30.00 71.{3 40.00 50,00
71.t3 80,00 75.00 0.00 10.00 ra50 s}It 100.00 6a,50 40.00 14.?9 G0.@ 3?.50
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I e4.00 e5,00 e6,00 e7,00 e9.00 99,00 g).00 31,00 3g,s 33,00 34.00 35,00 36.00

o

o

I

a

o

o

o

3.00
0.00
0,00
0.m

0,00
0.00
0,00
0.00

0.00 0.00
0.00 0.00
0,00 0,00
0.00 0.00
0,00 0.00
0.00 0.m
0,00 l5,s
0. ffr 10.00
0,00 5.00
0.00 0.00

0.00 0,00
0.00 0.00

35,00 0.00
0.00 0,00
0.00 0.00
0.00 15.00
0,00 0,00

0,00 a0,00
0.00 0.00
0,00 0.00
0.00 0,00

5.00
0.0(l
0,00
0.00

0,00
0,00
0.00
0,(p

0,00 0,00
0.00 0,ff1
0.00 0,00
0.00 0,00
0,00 0,00
0,00 0,00
0,00 5,00
0.00 5.00
0,00 0,m
0,00 15.00

10,00 10.00
0.00 0.00
0.00 0,00
0.fs 0.00

0.00
0. (p
0,00
5.00
0,00
0.m
0,m
5.00
0,00
0.00

0,00
0.00
0,00
0.m

0,m 0,00
0.00 0.fi1
0,00 0.00
0.00 0.00
0,00 0,w
0.00 10.0(r
0,00 0.00
0.00 0,00
0,00 0,00
0.(s 0,00

0,00 15.00
0.00 0.(E
0,00 0,00
0.00 0.00

0.00 0.00
0.00 5.00
0.00 0.00
0,m 0,00

0,00 0.00
0.00 0,00
0,00 0.00
5,00 10.00
0,00 0,00
5..m 0,00
0.00 0,00
0.W) 0.00
0,00 0.00
0.00 10,00

0,00
0,00
0.00
0.00
0.00
0,00
0,00
0,00
0.00

e5.00

0.00
0.00
0,00
0.00
0,00
0.00
5.00
0,m
0.00
0,00

0,00 0,00
0.00 0.00
0,00 10,00
0.00 0.00
0,00 0,00
0.00 0.(rc
0.00 0,00

0,00 0,00
0.00 0,00
0.00 0.00
0,00 10.00
0,00 0.00
0.00 0.00
3,00 0.00

0,00 0.00
0.ffi 15,(n
0.00 0,00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0,00

0,00 0.00 0,00
0.00 0.00 0.00
0.00 10.00 0.00
0.00 0.00 0.00
0,00 0,00 0,00

e0.00 go,to 95,00
0.00 0,00 0,00

l0.m
0.00
0,00
5.00
0,00
5,00
0,00
0.00
0,00
0.00

0.00
0.00
0.00
0.00
0,00
0,00
0,00
0.00
0,00
0.00

0,00
s,00
0.00
0.00
0.00
0,00
0,00

0.00
0.00

10,00
0,00
0,00
0,00

10,00

a
40,00 {3,00 $.00
10.00 e5.00 40.ff,
10,00 e0.00 98,00
{0.00 10.00 30.00

35.00 40.00 30,00
10,00 10.00 t0.00
3(t,00 30,00 30,m
e5.00 90.00 30.00

30,00 30.00 10.00
t0,(t0 10.@ 5,00
t0.00 e5,00 60.00
E0.00 35.00 e5.00

35,00 35.00 {0.00 50,00
e5.00 10.00 15.00 e5.00
10,00 30.00 es.m t5,00
30.00 95.00 e0.00 10.00

o
le50 0.00
0,00 66,67

87.50 3:L$l

0.00 5?. 14
100,00 l{,gg

0,00 a.t1

la50 0,00 33.s1
0,00 g:l,sl 3:1,3:l

87.50 16.67 3:3.31

s1.33 0,00 0.@ 4e.06 0.00 10.00
0.00 100,00 51, l4 0.00 e5,00 40.00

66.6? A.U) 4gBE 57.14 75.00 50.00

o A-22



o

o

t 37.00 38.00 s1,00 10,00

fft-op HrlE
hctaired Rord & Suustation ffrea
Cabrrntl
Eroosurne: Variable
Sloper Variable
hear 409 aercs
Samle Date: 7 July 199{

t

a

o

o

0.00
0.00
0.00
0.00

0,00
0,00
0.00
0.00

4.09
0.75
0, 13
0. +5

0,75
0. 13
0. 13
3.43
0.e5
1.75
e.eE
1.38
0. 13
l. 15

0 .13
e 1 3
3.50
0,50
0,?3
?. !f,i
e. 13

3,36
l.79
0.79
e. 16

3,{6
0.79
0,78
5.A0
1,09
3.fl
5,80
3.97
0,?B
+, ?l

0.?g
6.?0
6,73
e. lg
1,56
9.60
5,{5

+l,50
t5.oo
z, so
5 , O o

0,00 0.00
0.00 0,00
0.00 0,00
0.00 0.00
0,m 0,00
0.00 0.fft
s,ffi 15,00
0.00 0,00
0,00 0.00
0.00 0.00

0.00 0.00
40.ff, 0.00
0.00 0,00
0.00 0.00
0,00 0,00
o00 ?0.00
0.00 0,00

0,00
0.00
0,00
0.00

0.m
0.00
0,00
0.00

0,00 0,00
0.00 0.m
0,00 o,ffi
0.00 15.00
0,00 0,00
0,00 5.00
0.00 0.00
0.00 90.00
0.00 0.m
0.00 0.00

0,00
0.m
0.m
0.00
0,00
0.00

30.00

0,00
o00
0.00
0.00
0.00
5.00
0.m

5 ' o c r
L,SD
7 , 5 D

qL ,s

5,cro
U , g )
1?. 5D
t€,oo
z,5D
5.oo

z. so
t z . s
32 . f l
5 ' o o
2 .5L )

52 ,9 )

z0.w

TREEB & S}IRttsS
Chrysothernus nauseosus
ffierisia tridentata
Pinus ponderusa
Eriogonrrn coryrbosur

FORBS
hnstenon paheri
ffchillea rillefoliun
Ciyciur sp.
ledicago sativa
erterisia ludoYiciana
Linur lersii
flstragalus ctilensis
Astragalus cieer
Tragopogon dubius
Salsola oestifer

BRIXFES
Brmus teetorur
Stioa hyrenoides
Poa secunda
Elyrus Hlinus
figr.oppvn cristatq
Elyrus spicatus
Elyrus larrceolatusa

o HTVER
Total Living Cover
Litter
Baregreund
Roch

e3,00 si.00 30.00
5,00 8,00 €3.00

45,00 5,00 30,m
e5.00 si.00 15.00

+5.00 sl.3g
3.00 t3.e5

a0,m ao.gg
30.00 3a50

l0.sl
7.79

l l ,8:l
15.89

o r qHPIFTTIIN

9rrubs
Forbs
6!asses

0,00 0,00 0,00
e0.00 {9.96 0.00
s,00 5f.14 100,00

0,00 17.?+
88.8!1 33.97
l l .  l l  {8.99

ee,03
8.7?
e9.09
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o

O
c&cp rlt€
Trail lountain Feference ffrea
Ergosure; E
Slooe: Si deg
Arear I aere
Sarole Date: I July lgg4 1.00 effi 3.00 4.00 5.0('1 6.00 ?.00 8.00 9.00 10.00 11.00

TREES E S{RI.ES
Eriogonur coryrbosur
E$edre viridis
ftrysotharnus viscidi flor
f,r"tenisia tridentata
Eutiernezia Hrethrae
Chrysotharnus nausBosus
Pinus edulis

FORES
9lanleya pinnata
Hyrernxys rictardsonii
hterisia ludovierana
llaehaenanthera eerpscens
Erigeron so.
Eirciun sp,

5.ff, 90.00
5,00 0,00
O.ffi 0.00
0,00 0.00
0.00 0.00
0.00 0,00
0,00 0.00

10.00 10.ff1
0,00 0,00
0.00 5.00
0,00 0,00
0.m 0.00
0.00 0.00
0.00 0.00

0.00 0.00
0.00 0,00
0.00 0.ff,
0,00 l0.m
0.00 0.00
0,00 0,00
0.00 0.00

0.00
0.00
0,00
3,00
0.00
0.00

0.00 10.00
0,00 0.00
0.00 0.00
0,00 0,s
0,00 5.00
0,00 0,00
0.00 0.00

0,00 0.00
0,00 0,00
0.00 5.00
5,00 0.00
0,00 0.00
0.00 0,00

10.00
0,00
0.OCt
0,m
0,00
0,00
0.00

0,00
0,00
0.00
0,00
0.00
0.00

0.00
0.00
0.00
0.m
0.00
0.00

0.(s
0,00
0.00
0,00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0,00
0.@
0.00
0,00
0,00
0.00

0.00
0.00
0.00
0,00
0.00
0.00
0.00

0.00
0,00
0,00
0,m
0.00
0.00

0.00
0,00
0,00
0.00
0.00
0,00
0.00

0.00
5,00
e.00
0,00
0.00
0.00

0.00
0,00
0.00
0,00
0.00
0,00o

o

o

EfrRSSES
Elynus $linus e5. ffi 30,00 3(r.00 15.00 5. (Xl 30.00 13.00 90.ff, e0.00 40.00 15.00

o UN,|ER
Total Living Eover
Litter
Bareground
Roek

35.00 +0.00
30,00 90,00
40.00 15.ff1
15,00 e5.00

ffi.00 e5,00
10,00 15.00
e5.fr, e0.fr)
15,00 10,00

90.00 30.00
10,00 5,m
5.0(f e0.00

61i.00 45,00

90.00 e5.00
10.00 10,00
Kt.(fi 10.fi,
50.00 58,00

30.00 e5.00 35.00
a5,00 10.00 5,00
10.00 e0.00 5.00
si,00 {5,00 s,00

o T HilMITIIiltI
Shrubs
Forir
Sesses

ag,5/ 95.00
0,00 0.00

71.43 7E.00

{0.00 40.00
0,00 0.00

60.00 60.00

75.00 0.fi1
0,00 0,00

e5.00 100.00

0.00 0,00
si,00 40.00
6!i.00 8(t.00

sl.Il o 00 19,85
0.00 a0.00 l{.e9

66.67 90,00 &,.%
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o

o

o lg.ffi 13.00 l+.00 15.00 t&00 17.00 19.00 lg.m ffi.00 el.(fr e9.00 91.00 e+.00

0,00 20,(fr
0.00 0.00

_ 0.00 0.00
'!r 0.00 0, m

0.00 0,($
0,00 0,00
O.fr, 0.00

0,00
0.00
0.00
0.00
5.00
0.00

0.00
0.00
0,00
5.00
0,m
0.00

5.00
0.00
0. ff,
0,m
0.00
0.00
0.00

0.@
0.00
0,00
0.00
0.00
0.00

5.Odt
0,00
0,00
0.m
0.00
0,00
0,00

5.00
0.00
0.m
0.00
0,00
0,00

0. fr,
0.m
0. fit
0,00
0.00
0,00
0.00

0,00
0. fil
0.00
0. fft
0,00
0.00

0.00
0.00
0,00
0.00
0,00
0.00

0,00
0.ff,
0,00
0.00
0,00
0,00

0,00
0.m
0,00
0.00
0.00
0.00

0,00
0.00
0,00
0.00
0,00
0,00

0.00
0,00
0.00
0.00
0.00
0,00
0.00

0,m
0,00
0,00
0.00
0,00
0.00

5. fil
0.00
0.00
0,00
0.00
0,s
0.OCt

0,00
0,00
0.00
0.00
0.00
0.00

c.o(t 0,00
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r.xl4 ANNUAL IMpOIlNmmrrtT CERTIF,ICATION REFORT

1. I' hereby certify, in accordance with the approved plan that with respect to the
following facility.

Name of Permittee:
Permit No.:
Mine Name:

Water Impoundment ldentification:
Inspection Date:

2. I, or persons under my supervision have conducted adequate inspections of the
maintenance of the structure; and

3. The maintenance has been performed in accordance with the Utah State Coal
Program; and

4. The attached report is certified in accordance with the rules of professional
conduct promulgated by the Utah Board of Examiners for Engineers; and

5. The attached report addresses the following points:

(a) any appearances of instabiliW, structural weakness or other hazardous
conditions;

O) depth and elevation of impoundment water;
(c) existing storage capacity;
(d) existing or required monitoring procedures and instrumentation; and
(e) any other aspects of the structure affecting stability.

6. Comments
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o

t

t
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o

o

Co-Op Mining Company
ACT/015t025
Bear Canyon Mine

Sediment Pond "A"
12-19-94
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1994 ANNUAL IMPOIJNDMENT CERTIFICATION REPORT cont.

On 19 December Lgg4, an inspection of Co-Op Mining Company, Bear Canyon
Mine Sediment pond "A" revealed the following:

A. The pond has been constructed and maintained in accordance with the
approved plan.

B. The pond's dam appeared sound with no signs of instabillty or hazardous
conditions.

The water (ice) elevation was 7A84.5r 1.5 feet below sediment cleanout level
(7086 ft (60 percent cleanout level)) and 3,5 feet below decant level. Pond
slopes and the ice were covered with 3 in. of snow.

The existing storage capacity was 2.27 acre-feet which is greater than the
L.57 acre-feet required by the approved plan.

Ponds are inspected quarterly for structural problems. Discharge
monitoring is conducted monthly and reports are submitted to the Division
and Utah Department of Health (UTC,040006, Utah General Permit for
Coal Mining. Discharge Point 002) as required in the approved plan. No
discharge was noted in 1994.

Based on this field inspection, Pond rrAfr has been certified as required by R645-301-
514.310 through RGt5-301-514.313. I do hereby certify that the above information is a
true and accurate representation of the pond at this time.

2-r€s

C.

D.

E.

ffi
wg.

t

date
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1gO4 ANNIIAL IMPOT]I\IDMEI\IT CERTIFICATION REPORT

1. I, hereby certify, in accordance with the approved plan that with respect to the
following facility.

Name of Permittee:
Permit No.:
Mine Name:

Water Impoundment ldentification:
Inspection Date:

Co-Op Mining Company
ACT/015t025
Bear Canyon Mine

Sediment Pond "8"
t2-tg-94'

2.

3.

I, or persons under my supervision have conducted adequate inspections of the
maintenance of the structure; and

The maintenance has been performed in accordance with the Utah State Coal
Program; and

The attached report is certified in accordance with the rules of professional
conduct promulgated by the Utah Board of Examiners for Engineers; and

The attached report addresses the foltowing points:

(a) any appearances of instability, structural weakness or other hazardous
conditions;

O) depth and elevation of impoundment water;
(c) existing storage capacity;
(d) existing or required monitoring procedures and instrumentation; and
(e) any other aspects of the structure affecting stability.

Comments

4.

t

3.

6.

o
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1904 ANNUAL IMpOIII\DMENT CERTIFICATION REPORT cont.

On 19 December 1994, an inspection of Co-Op Mining Company, Bear Canyon
Mine Sediment pond "8" reyealed the following:

A. The pond has been constructed and maintained in accordance with the
approved plan.

B. The pond's dam appeared sound with no signs of instabilrty or hazardous
conditions.

The water (ice) elevation was 7062.51 0.4 feet below sediment cleanout level
(7062.9 ft (60 percent cleanout level)) and2.4 feet below decant level. Ice
was covered with 3 in. of snow.

The existing storage capacity was 0.28 acre-feet which is greater than the
0.185 acre-feet required by the approyed plan.

Ponds are inspected quarterly for structurat problems. Discharge
monitoring is conducted monthly and reports are submitted to the Division
and Utah Departrnent of Heatth (tlTGO40006, Utah General Permit for
CoaI Mining. Discharge Point 003) as required in the approved plan. No
discharge was noted in 1994.

Based on this field inspection, Pond rfBfr has been certified as required by R645-301-
514.310 through R645-301-5t4.313. I do hereby certify that the above information is a
true and accurate representation of the pond at this time.

_244>
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No. 136686
KIMLY C.
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o rglr4ANNUALrMpotrND[,GNTcERTnrcATroN REpoRT

1. I, hereby certify' in accordance with the approved plan that with respect to the
following facility.

Name of Permittee:
Permit No.:
Mine Name:

Co-Op Mining Company
ACT/015t025
Bear Canyon Mine

o

I

o

o

I

o

o

o

Water Impoundment ldentification:
Inspection Date:

Sediment Pond "Cu
L2-t9-94',

3.

4.

u
5.

f, or persons under my supervision have conducted adequate inspections of the
maintenance of the structure; and

The maintenance has been performed in accordance with the Utah State CoaI
Program; and

The attached report is certified in accordance with the rules of professional
conduct promulgated by the Utah Board of Examiners for Engineers; and

The attached report addresses the following points:

(a) any appearances of instabiliff, structural weatgress or other hazardous
conditions;

O) depth and elevation of impoundment water;
(c) existing storage capacity;
(d) existing or required monitoring procedures and instrumentation; and
(e) any other aspects of the structure affecting stability.

Comments
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1oq4 ANNUAL IMPOUNDMF'NT CERTIFICATION REPORT cont.

On 19 December Lgg4r tr inspection of Co-Op Mining Company, Bear Canyon
Mine Sediment pond "C" revealed the following:

A. The pond has been constructed and maintained in accordance with the
approyed plan.

B. The pond's dam appeared sound with no signs of instabillty or hazardous
conditions.

The water (ice) elevation was 70281 2.3 fget below sediment cleanout level
(7030.3 ft (60 percent cleanout level)). Ice was covered with 3 in. of snow.

The existing storage capacity was 0.35 acre-feet which is greater than the
0.195 acre-feet required by the approved plan.

Ponds are inspected quarterty for structural probtems. Discharge
monitoring is conducted monthly and reports are submitted to the Division
and Utah Department of Heatth ruTG040006, Utah General Permit for
CoaI Mining. Discharge Point 006) as required in the approved plan. No
discharge was noted in 1.994.

Based on this field inspection, Pond rrcrf has been certified as required by R645-301-
514.310 through R645-301-514,313. I do hereby certify that the above information is a
true and accurate representation of the pond at this time.
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1994 AT.{NUAL IMPOIJNDMENT CERTIFICATION REPORT

1.. I, hereby certify, in accordance with the approved plan that with respect with the
following facility.

Name of Permittee:
Permit No.:
Mine Name:

Water Impoundment ldentification:
Inspection Date:

Co-Op Mining Company
ACT/015t02t
Trail Canyon Mine

Trail Canyon Sediment Pond
t2-19-94

2.

3.

4.

,
J .

I, or persons under my supervision have conducted adequate inspections of the
maintenance of the structure; and

The maintenance has been performed in accordance with the Utah State Coal
Program; and

The attached report is certified in accordance with the rules of professional
conduct promulgated by the Utah Board of Examiners for Engineers; and

The attached report addresses the following points:

(a) any appearances of instabitW, structural wealuress or other hazardous
conditions;

O) depth and elevation of impoundment water;
(c) existing storage capacity;
(d) existing or required monitoring procedures and instrumentation; and
(e) any other aspects of the structure affecting stability.

Comments6.
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1094 ANI\UAL IMPOUNDMENT CFRTIFICATION REPORT cont.

On 19 December 1994, an inspection of Co-Op Mining Company, Trail Canyon
revealed the following:

A. The pond has been constructed and maintained in accordance with the
approved plan.

B. The pond's dam appeared sound with no signs of instabilrty or hazardous
conditions.

The pond was dry. Elevation was 6943.8, 0.35 feet below sediment cleanout
level (694.15 ft (60 percent cleanout level)). Area was covered with 2 in. of
snow.

The existing storage capacity was 1.84 acre-feet which is greater than the
1.082 acre-feet required by the approved plan.

Ponds are inspected quarterly for structural problems. Discharge
monitoring is conducted monthly and reports are submitted to the Division
and Utah Department of Health (UTG040006, Utah General Permit for
Coal Mining. Discharge Point 006) as required in the approved plan. No
discharge was noted in 1994.

Based on this field inspection, the Trail Canyon Sediment Pond has been certified as
required by R645-301.-514.310 through R645-301-514.313. I do hereby certify that the
above information is a true and accurate representation of the pond at this time.
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AIiINUAL REPORT OF OFFICERS
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DEPABfiltI'+??'"'diil"E'cE
DIVISION OF COBPORATIONS AND GOMMEBCIAL GODE

I pRoFtr coRpoRATtoN ANNUAL REpoRT I
L

this. office, All profit corporations must file thsir annual reports end
will result in Delinquency, Suspension, then Revocation or invofuntary

The following information is
Their rnnivarsary dete. Failure

on f i le  in
to do so

oorrections
Dissolution

within ths month
of the corpor.techarter. PLETE

o

o

CORPORATION # 
_.7

o 06/10/83
C. U, IIINTNC COIIPANY
SARL E, KINGSTON
I'3 I{EST ANEELO AVE
TiALT LAKE CITY UT 84115

INCOF:FOBATED I'I THE STATE AND ur{DER THE tAtvs oF: UTAFI

ADDRESS OF THE PRIT.ICIPAT OFFICE II i  THE HOME STATE.

. . ] trii

o

o

o

PRESIOEiiiT

ADDFESS

CITY, STATE & .ZIP

VICE PRESIDENT

AODF.ESS

CITY, ST!.TE & ZIF

I 0. SECRETARY

ADDFIESS

CITY, STATE E ZF

1 l .  TREASURER

ADDTIESS

CITY, SfATE 8 ZIF

B, }'. STODDARB
P . O .  B O X  3 0 0
}ilJNTINGTON, UT. 8452I}
rr.A. CUSTAFS0N
18rE SoUTH 1100 } ,EsT
li,0ODS CROSS, UT. B4or3?
D. J . SAIIIDERS
53 T{ ANAELO AVE
SALT LA}(E CITY UT 84T15
D.d ,  SANDERS
E3 }' ANCELO AVE
SALT LAKE CITY UT 841 lE

I

I

ADDRi;SS

clTY, sTArE t ZIF

| 3.9|REC'IOR

ADDRESS

CITY, S?ATE & ZIP

14.  DtREc loR

ADORESS

CITY. STATE & ZIP

P . O ,  B O X  3 0 0
HUNTINCTON, UT. 84828
d.A. GI,JSTAFSON
1815 SoUTH 1100 t{EsT
ltgoos cRoss, uT . E.lOg?
D.d. SANDERS
53 T ANqELO AVE
SALT LAKE CITY UT 84118

: .1
:1.i,.
i::::;o

o

o

' ;: '
i : i , i i  ts '  " '  - -  '  . -
.1::
\L t  -  _

ii;;: r

unocr penrtiles of prrrury ancl rs en ruthoiiied oTTiccr, 
-_--

I daclare thrt this rnnuel report rnd, if rpplicabb, tho
stttemcnt chrnge of, reglstered officc rr,d/,rr egCnt has bcen
oxeminrd by me rnd is, to the best of my knoiruledge 

-and-

bqlicf. true, corract. tnd complste.

av

-Xr44*4"
tF'aiiti

15.

16 .

!I.lE!E-ANE NO CHANGES FROM -THE .PFEVIOUS YEAF, PLEASE DETACH THE COUPOI{ BELOW AND RGTI'BN tT IN THE /AENcLosEo ENVELoPE wllH YouR PAYMEJ{T. 
-vou 

lilY issp'rne aaovE REFoFt Fof, youn REconDs. \:u,

o
forl. rlterlt l  A l /E: A f I  FftE E EFTtnrtF rrtr :?uE Er\t ' rr  A l l ' . | rrE




