Mountain Coal Company
Wast Elk Mine

Post Office Box 591
Somerset, Colorado 81434
Telephone 303 929-5015
Fax 303 929-559%

DEC 1 31993

Iecember 6, 1993

DIVISION OF
DIL, GAS & MINING

Mr. Lowell Braxton, Adminisgtrator
Division of 0il, Gas and Mining
355 West North Temple

2 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

Re: Notification of Application for Partial
Bond Release _
Huntington Canyon No. 4 Mine
INA/O15/004, UT-004
Emery County, Utah

Dear Mr. Braxton:

Mountain Coal Company has completed Phase II of i1ts approved
reclamation plan for the Huntington Canyon No. 4 Mine. This is
based upon the establishment of revegetation in accordance with
the approved reclamation plan.

In accordance with the provisions of R645-301-880 of the Utah
Coal Mining Reclamation Act, this letter will serve as
notification that Mountain Coal Company intends to file an
application with the Utah Division of 0il, Gas and Mining for
partial release of the performance bond.

The original bond posted for this property was $360,104.00, of
which 8216,062.40 (60%) was released on November 10, 1386 upon
approval of Phase I Bond Release. The present bond posted for
this site  is $144,041.60. Mountain Coal Company 1is seeking
release of an additional 30% of the original bond, or
$108,031.20.

If you have any questlons, or need any further information,
please let me know.

Respectfully,

N

Dan W. Guy, P.E
for Kathleen G. Welt

cc: Kathy Welt
File
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Mountain Coal Company
West Etk Mine

Post Office Box 591
Somerset, Colorado 81434
Telephone 303 929-5015
Fax 303 929-5595

Decemnber &6, 1993

Mr. Lowsll Braxton, Adminiatrator
Division of 0il, Gas and Mining
359 West North Temple

3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

Re: Application for Partial Bond Release
Gordon Creek No. 3 & &6 Mines
INA/QO7/017

Carbon County, Utah
Dear Mr. Braxton,

Mountain Coal Company has completed Phase II of the approved
reclamation plan for the Gordon Creek No. 3 & 6 Mines. This is
based upon the establishment of revegetation and sediment control
in accordance with the approved reclamation plan, as verified in
the attached 1993 Vegetation Monitoring Report and Sediment
Production Evaluation.

In accordance with the provisions of R645-301-880, Mountain Coal
Company is hereby applying for partial release of the performance
bond. The original bond posted for thia property was $346,000.00,
of which $207,600.00 (60%) was released on June 26, 1987 upon
approval of Phase 1 Bond Release. The present bond posted for
thia aite is S138,400.00. Mountain Coal Company 1is hereby
applying for release of an additional 30% of the original bond,
or £103,800.00. Thia will leave an amount of 534,600.00 to be
held until final bond release. The disturbed area for this site
was 7.98 acres, with an affected area of approximately 28 acres.
The remaining bond would provide for approximately £4,335.84/acre
of disturbed area or £1235.71/acre of affected area, which 1is
considered more than adequate for possible third party
revegetation as noted in R645-301-880.320.

Copies of letters for notification to land owners, agencies, arnd
water companies in the area are enclosed. A copy of the
newspaper advertisement placed prior to submittal of this
application is enclosed. This advertisement ran for four
consecutive weeks in the local area papers. Proof of publication

is also enclosed.
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It is our hope this application will meet with your approval. If
you have any questions, or need any further information, please
let me know.

Respectfully,

bttt

Dan W. Guy, P.E.
for Kathleen G. Welt

Encl.
cc: Scot Anderson

Kathy Welt
File



Mountain Coal Company

Waest Eik Mine

Post Office Box 591

Somerset, Colorado 81434 ‘ '
Telephone 303 929-5015

Fax 303 929-5595

December &, 1993

Calvin K. Jacob & Sons
734 South Cherry Drive
Orem, Utah 843507

Re: Application for Partial Bond Release
Gordon Creek No. 3 & & Mines
INA/OO7/017
Carbon County, Utah

Gentlemen:

Mountain Coal Company has completed Phase II of the approved
reclamation plan for the Gordon Creek No. 3 & & Mines, This is
based upon the establishment of revegetation in accordance with
the approved reclamation plan.

In accordance with the provizions of R&45-301-880 of the Utah

. Coal Mining Reclamation Act, thia letter will serve as
notification that Mountain Coal Company intends to file an
application with the Utah Division of 0Qil, Gas and Mining for
partial release of the performance bond.

The original bond posted for thia property was $346,000.00, of
which 8207,600.00 (60%) was released on June 26, 1987 wupon
approval of Phase I Bond Release. The present bond posted for
this site ia $138,400.00. Mountain Coal Company is hereby
applying for release of an additional 30% of the original bond,
or $£103,800.00.

Since you are a surface owner of record, you are invited to

participate in a bond release ingpection, if you so desire. The
Division of 0Oil, Gas and HMining is available to participate in
this inspection at your request. Please contact me or the

Division if you wish to arrange for such an inspection.

If you have any gquestions, or need any further information,
please let me know.

Reaspectfully,

@ (aia

Dan W. Guy, P.E.
for Kathleen G. Welt

CC: Kathy Welt
File



Mountain Coal Company
Waest Elk Mine

Post Office Box 591
Somerset, Colorado 81434 ‘ '
Telephone 303 929-5015

Fax 303 929-5595

December &, 1993

State of Utah

Divigion of State Lands and Forestry
355 West North Temple

3 Triad Center, 3uite 400

Salt Lake City, Utah 84180-1204

Re: Application for Partial Bond Release
Gordon Creek No. 3 & 6 Mines
INA/QO7/017

Carbon County, Utah
Gentlemen:

Mountain Coal Company has completed Phase II of the approved
reclamation plan for the Gordon Creek No. 3 & 6 Mines, This is
based upon the establishment of revegetation in accordance with
the approved reclamation plan.

In accordance with the provisions of RE45-301-880 of the Utah
Coal Mining Reclamation Act, this letter will serve as
notification that Mountain Coal Company intends to file an
application with the Utah Division of 0i1l, Gas and Mining for
partial release of the performance bond.

The original bond posted for this property was $346,000.00, of
which $207,600.00 (60%) was released on June 26, 13987 upon
approval of Phase I Bond Release. The present bond posted for
this aite 1is £138,400.00, Mountain Zloal Company is heraeby
applying for release of an additional 30% of the original bond,
or £1032,800.00.

Since you are a surface owner of record, vyou are invited to
participate in a bond release inapecticn, if you so desire. The
Division of 0il, Gas and Mining is available to participats in
this inspection at your request. Please contact me or the
Division if you wish to arrange for such an inspection.

If you have any guestions, or need any further informaticn,
piease leat me Know.

Regpectfully,

Cdn 2

Dan W. Guy, P.E.
for Kathleen G. Welt

cc: Kathy Welt
File



Mountain Coal Company
Wast Elk Mine

Post Office Box 591

. Somerset, Colorado 81434
Telaphone 303 929-5015
Fax 303 929-559%

December 6, 1993

Utah Power & Light Company
P.0O. Box 899
Salt Lake City, Utah 84110

Re: Application for Partial Bond Release

Gordon Creek No. 3 & 6 Mines
INA/OQ7/017
Carbon County, Utah

Gentlemen:

Mountain Coal Company has completed Phase II of the
reclamation plan for the Gordon Creek No. 3 & & Mines.

approved
Thia is

based upon the establishment of revegetation in accordance with

the approved reclamation plan.

In accordance with the provisionsz of R645-301-880 of the
sarve A3
file a

Coal Mining Reclamation Act, this letter will
. notification that Mountain Coal Company intends to
application with the Utah Diviaion of 0il, Gas and Mining =

partial release of the performance bhond.

Utah

S (n

The original bond posted for this property was $346,000.00, 55

which $207,600.00 (60%) was released on June 256, 1987

upsn

approval of Phase I Bond Release. The present bond posted for

this site ia £138,400.C0. Mountain Coal Company is

heraboy

applying for release of an additional 30% of the original bond,

or $103,800.00.

Since you are a surface owner of record, you are invited to

participate in a bond release inspection, if you so desire,.

[
R —1

Division of 0il, Gas and Mining is available to participate ..

this inspection at your reguest. l=ase contact me
Division if you wish to arrange for such an inspection.

or Lo

If you have any gquestions, or need any further informabtizn.

please let me know.

Respectfully,

for Kathleen G. Welt

cc: Kathy Welt
File



Mountain Coal Company
Waest Elk Mine

Post Office Box 591
Somersat, Colorado 81434
Telephone 303 929-8015
Fax 303 929-5598

P L
) [ 4

December 6, 1993

Mr. Lowell Braxton, Adminiatrator
Division of 0il, Gas and Mining
355 West North Temple

3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

Re: Application for Partial Bond Release
Gordon Creek No. 3 & & Mines
INA/OG7/017

Carbon County, Utah
Dear Mr. Braxton:

Mountain Coal Company has completed Phase II of the approved
reclamation plan for the Gordon Creek No. 3 & 6 Minea. This is
based upon the establishment of revegetation in accordance with
the approved reclamation plan.

In accordance with the provisions of R645-301-880 of the Utah
Coal Mining Reclamation Act, thia letter will serve asg
notification that Mountain Coal Company intenda to file an
application with the Utah Division of 0il, Gas and Mining for
partial release of the performance bond.

The original bond posted for this property was $346,000.00, of
which £207,600.00 (60%) was released on June 26, 1987 upon
approval of Phase I Bond Release. The present bond posted for
this site is $138,400.00. Mountain Ccal Company is hereby
applying for release of an additional 30% of the original bond,
or 3103,800.00.

If you  have any guestions, or need any further information,
please let me know.

Respectfully,

ozt

Dan W. Guy, P.E.
for Kathleen G. Welt

cci: Kathy Welt
File



Mountain Coal Company
Waest Elk Mine

. Post Office Box 591
Somaerset, Colorado 81434

Telephons 303 929-8015
Fax 303 929-5695

N
b [ 4

December 6, 1993

Carbon County Commission
Courthouse Building
Price, Utah 84501

Re.: Application for Partial Bond Release
Gordon Creek No. 3 & & Mines
INA/OO7/017
Carbon County, Utah

Gentlemen:

Mountain Coal Company has completed Phase II of the approved
reclamation plan for the Gordon Creek No. 3 & 6 Mines. Thia is
based upon the establishment of revegetation in accordance with
the approved reclamation plan.

. In accordance with the provisiona of R645-301-880 of the Utah
Coal Mining Reclamation Act, thig letter will serve as
notification that Mountain Coal Company intends to file an
application with the Utah Diviasion of 0il, Gas and Mining for
partial release of the performance bond.

The original bond posted for this property was £346,000,00, of
which $207,600,00 (60%) was releagsed on June 26, 1987 upon
approval of Phase I Bond Release. The present bond posted for
this aite is £138,400.00. Mountain Cocal Company is hereby
applying for release of an additional 30% of the original bond,
or £103,800.00.

If you have any gquestiong, or need any further information,
please let me know.

Respectfully,

' Dan W. Guy, P.E.
for Kathleen G. Welt

cc: Kathy Welt
File



Mountain Coal Company
Wast Elk Mine

Post Office Box 591

Somerset, Colorado 81434 '
Telephone 303 929-5015

Fax 303 929-6698

December 6, 1993

Diviaion of Wildlife Resources
455 West Railrcad Avenue
Price, Utah 84%01

Re: Application for Partial Bond Release
Gordon Creek No. 3 & 6 Mines
INA/OOQ7/017
Carbon County, Utah

Gentlemen:

Mountain Coal Company has completed Phase II1 of the approved
reclamation plan for the Gordon Creek No. 3 & 6 Minea. This is
based upon the establishment of revegetation in accordance with
the approved reclamation plan.

In accordance with the provisions of R645-301-880 of the Utah
Coal Mining Reclamation Act, thiag letter will serve as
notification that Mountain Coal Company intends to file an
application with the Utah Diviasion of 0il, Gas and Mining for
partial release of the performance bond.

The original bond posted for this property was 5346,000.00, of
which $207,600.00 (60%) waa released on June 26, 1987 upon
approval of Phase I Bond Releasgse. The present bond posted for
this site is $138,400.00. Mountain Coal Company is hereby
applying for release of an additional 30% of the original bond,
or $103,800.00,

If you have any questions, or need any further information,
please let me know.

Respectfully,

el 2t i _

Dan W. Guy, P.E.
for Kathleen G. Welt

cc:  Kathy Welt
File



Mountain Coal Company
West Elk Mine

‘ Post Office Box 5391

. Somerset, Colorado 81434
Telephone 303 929-8015
Fax 303 929-5595

N
[ 4

December &, 1993

Mr. Robert Davis

Price River Disgtribution System
45 Weat %S00 South

Price, Utah 84%01

Re:! Application for Partial Bond Release
Gordon Creek No. 3 & & Mines
INA/OOQ7/017

Carbon County, Utah
Gentlemen:

Mountain Coal Company has completed Phase II of the approved
reclamation plan for the Gordon Creek No. 3 & 6 Mines. This is
based upon the establishment of revegetation in accordance with
the approved reclamation plan.

In accordance with the provisions of R645-301-880 of the Utah

. Coal Mining Reclamation Act, this letter will serve as
notification that Mountain Coal Company intends to file an
application with the Utah Division of 0il, Gas and Mining for
partial release of the performance bond.

The original bond posted for this property was $346,000.00, of
which $207,600.00 (60%) was released con June 26, 1987 upon
approval of Phase I Bond Release. The present bond posted for
this site is 5138,400.00, Mountain Coal Company is hereby
applying for release of an additional 30% of the original bond,
or F103,800.00.

If you have any questions, or need any further information,
please let me know.

Respectfully,

@7/%

Dan . Guy, P. E.
for Kathleen G. Welt

. et Kathy Welt
File



=«PUBLIC NOTICE=x«~

Gordon Creelk No,
Permit #INA/OQ7/017

Mountain Coal Company
P.0O. Box 591
Someraet, Colorado

3 & & Mines

81434

Application for Partial Relzase of Performance Bond

Mountain Coal Company completed reclamation
Creek No. 3 & © Minesa during the period
through November 30, 1986. FPhaae I Bond R
June 26, 1987.
II, which ia baszed on eatabliahment of reve
with the approved reclamation plan.

In accordance with the
given to  the general public
applying for partial release of the
thia operation.

that Mount

The original bond poasted for thia propert

which £207,600.00 (&0%) waa releaze on
approval of Phase 1 Bond Relesase, The pr
thia aite is £135,400.00. Mountain Coa
relesase of an additional 30% of the
$103,800.00.

The Gordon Creek No. 3 & © Minea are loc
approximately 20 road milea northweat of

fnllowing are the legal deacriptionsa of the

Townahip 13 3outh, Range 8 Easat, SLBEHM,
Sec. 8! ZE 1l/4 3E l/4
Sec. 9: 5 1/2 3W 1/4, SE 1/4 NE 1
Sec. 17: NE 1/4 NE 1/4, SE 1/4 NE
Sec. 16 W 1/2, 5W 1/4 NE 1/4
1% acres in the W 1/2 W
7%’ Roadway R/W in the
SW 174 SE 1/4 Zec.
W 1/2 NE 1/4 and 3
Sec. 21, T. 13S,.,
The permit area ia located on the Ju

Geological Survey 1% minute gquadrangle map,

There are no Federal Coal Leaaea aaaociated

The company haa now completed

Utah Coal Mining Rulesa,

Phaase I at ita Gordon
of September 15, 195%
eleass waa granted on
reclamation Phaae
getation in accordance

ia hereby
Company ia

notice

ain Coal

performance bond poated for

346, 000,00, of
1987 upon
poated for

ia seeking

bond, or

y was
June 26,
esent bond
1 Company
original

ated in Coal
Price, Utah.
permit area:

Canvyon,
The
Utah

NE 1/4 SE 1/4
NE 1/4 SE 1/4

/4,
1/4,

172 SE 1/4

16 and in the
E 1/9 NW 1/4

k. 8E., SLBM, Utah

Creek Utah, o,z

mp

with this property.



The reclamation work waa performed on approximately 28 acrea of
diaturbed and affected area locatsd on the following deacribed
landsa:

Townahip 13 South, Range & East, SLBM, Utah
Sec. 161 SE 1/4 NW 1/4
Sec. 16: 3W 1/4 NE 1/4
Sec. 16! E 1/2 3W 1/4
Sec. 1&: W 1/2 SE 1/4

The Diviaion will now evaluate the propoaal to determine whethay
it meets all the ecriteria of the Permanent Program Pertormance
Standarda acecording to the regquirements of the Utah Coal Mining
Rulea.

Upon completion of the evaluation f£or =aid reclamation, a
decision will be made a3 to approval or disapproval of the
application. The reclamation plan is available for public review
at: Diviaion of 0Oil, Gaa and Mining, 355 Weat North Temple, 3
Triad Center, Suite 350, Salt Lake City, Utah 84180-1203, and at
the Carbon County Courthouse, Price, Utah 84501.

Written commenta, objections, and reguests for public hearing or
informal conference on thia proposal may be addressed to the
Director of the Diviaion: Mr. Jim Carter, Director, Diviaion of
0il, Gaa and Mining, 355 Weat North Temple, 3 Triad Center, Suite
350, Salt Lake City, Utah 84180-1203, Attention: Mr. Lowell
Braxton.



AFFIDAVIT OF PUBLICATION

. STATE OF UTAH)
48,
County of Carbon.)

I, Kevin Ashby, on oath, say that | am the Publisher of the
Sun Advocate, a twice-weekly newspaper of general circu-
lation, published at Price, State and County aforesaid, and
that a certain notice, a true copy of which is hereto attached,
was published in the full issue of such newspaper for

Four (4
.............. ( )consecutwa issues, and that the

first publication was on the

and that the last publication of such notice was in the issue

.of such newspaper dated the

~.J2th.....day of...0ctaber........,1993..
Ao
W, 774 7 ML 4.5 A

Subscribed and sworn to before me this

,19..93

..........

My Commission expires January 10, 1995
Residing at Price, Utah

Publication fee, $....195.20

r_—_-_-—ﬂ--lnnq
i - NOTARY PUBLIC
LINDATHAYN |
) GTINORTHIOTHEAST 3
& PRICE, UT 84501
=" My Commission Expires Jan 10, 1995 l
State of Litah

Ex o o vt s it v wmm om o oum e g ol

The company has now completed reclamation

PUBLIC NOTICE
Gordon Creek No. 8 & ¢ Mines
Permit #INANOOTOL?

Somerset, "Colorado 81484

Application for Partial Release of Performance Bond
ountain Coal Company completed reclamation Phase I atits Gordon
Creek No. 3 & 6 Mines during the gﬁod of September 15, 1985 through
November 30, 1986. Phase I Bond Release was mted onJune 26, 1987.
II, which isbased on
establilshment of revegetation in acosrdance with the approved reclama-
tion plan. '

In gccordanee with the Utah Coal Mining Rules, notice is hereby given
to the general public that Mountain Coal Company is applying for partial
release of the performance bond posted for this operation.

The original bond pested for this pro was $346,000.00, of which
$207,600.00 (60%) was released on June 28, 1887 upon approval of Phase
I Bond Release. The present bond posted for this site is $135,400.00.

" Mountain Coal Company is seekting release of an additional 30% of the

original bond, or $103,860.00,

e Gordon Creek No. 3 & 6 Mines arelocated in Coal Canyon, aﬁprox-
imately 20 road miles northwest of Price, Utah. The following are the leg-
al 'It‘iescri tiona oéo tht; permit avea: _' _— .

'ownship 13 South, Range 8 East,, SLBM,

Sec. 8: SE %, SE % -

Sec. S % SWX , SEY. NEK,NEX SE %

Sec. I NE¥% NE %,SE % NEBY.,NE % SE %

Sec. 16: W %, SW ¥ NE % ;

15 acres in the Wh WX SB%
75 Roadway R/W in the
SW % SE % Sec. 18 and in the
W% NE Y% and SE % NW %
.. Sec. 21, T. 138, R. 8E., SLBM, Utah

The permit area is located on the Jump Creek Utah, U.S. Geological
Survey 15 minute 3uadranglo map. :

There are no Federal Coal Leases aseociated with this property.

The reclamation work was performed on mmximately 28 acres of
disturbed and affected area located on the following described lands:

Township 13 South, Range 8 East, SLBM, U

Sec. 16: SE ¥ NW %

Sec. 16: SW % NE %

Sec. 16: E % SW X

Sec, 16: W 4% SE % .

The Division will now evaluate the g:opoul to determine whether it
meets all the criteria of the Permanent Program Performance Standards
according to the requirements of the Utsh Coal Mining Rules.

Upon completion of the evaluation for said reclamation, a decision will
be made as to approval or di‘ﬂppmval of the application. The reclama-
tion plan is available for public review at: Division of Qil, Gas and Min-
ing, 355 West North Temple, 3 Ttiad Center, Suite 350, Salt Lake City,
gfgg 84180-1203, and at the Carbon. Ceunty Courthouse, Price, U
Written comments, obﬂ;g‘ecﬁem‘ and requests for public hearing or

iinformal conference on th mm' beadd to the Director of
the Division: Mr. Jim Carter;. 5 on of Oil, Gas and Mining,

355 West North Temple, 3 Triad Center, Suite 350, Salt Lake City, Ui
84180-1203, Attention: My. Lowell Braxton.
lgggblished in the Sun Advocate September 21, 28, October 5 and 12,



AFFIDAVIT OF PUBLICATION

.I'ATE OF UTAH)
3.

County of Emery,)

I, Kevin Ashby, on oath, say that | am the Publisher of the

Emery County Progress, a weekly newspaper of general cir-

culation, published at Castle Dale, State and County afore-
said, and that a certain notice, a true copy of which is hereto
attached, was published in the full issue of such newspaper

..................................... consecutive issues, and that the

first publication was on the

and that the last publication of such notice was in the issue of

.ch newspaper dated the

1
12th  dayor.October o 93
(=== M{
Notagy Public

My Commission expires January 10, 1995

Residing at Price, Utah

Publication fee, $1%?0 ..................

r—-'———-mmm—__q
l - NCTARY PURLETS

AR L oateayn
' 811 P TH BEAST q
% Pl LT 64501 :
| My Commi:zion Expires Jan, 10, 1995 I

State of Utih

PUBLIC NOTICE
Gordon Creek No, 8 &Io %Mines

Permit #
Mountain Coal Company
P.0. Box 591
Somerset, Colorado 81434

i\l)plication for Partial Release of Performance Bond

ountain Coal Company completed reclamation Phase I at its Gordon,
Creek No. 3 & 6 Mines durinﬁothe jod of September 15,1985 t.hrough_"
November 30, 1986, Phase I Bond Release was nted on June 26, 1987,
The company has now completed reclamation Fhase 11, which is based on
establilshment of revegetation in accordance with the approved reclama-
tion plan.

In accordance with the Utah Coal Mining Rules, noticeishereby given
to the goneral public that Mountain Coal Company is applying for partial
release of the grformance bond posted for this operation.

The original bond posted for this was $346,000.00, of which
$207,600.00(60%) was released on June 26, 1987 upon approv of Phase
I Bond Release. The present bond posted for this site is $135,400.00.
Mountain Coal Company is seeking release of an additional 30% of the
oriﬁ:ml bond, or $103,800.00.

¢ Gordon Creek No. 3 & 6 Mines arelocated in Coal Canyon, approx-
imately 20 road miles northwest of Price, Utah. The following are theleg-
al descriptions of the permit area:

Township 13 South, Range 8 East, SLBM, Utah

Sec. 8: SE %, SE %
Sec. 9: S % SW %, SE % NE %, NE % SE %
Sec. I: NE % NE %, SE % NE %, NE % SE %
Sec. 16: W %, SW % NE
15 acres in the W% W % SE %
75 Roadwa in the -
SW % ¥% Sec. 16 and in the *
W % NE % and SE % NW %
Sec. 21, T. 138, R. 8E., SLBM, Utah :

The permit area is located on the Jump Creek Utah, U.S. Geological
Survey 15 minute 3 e map.

There are no Federal Coal Leases associated with this roperty

The reclamation work was ed on’approximately 28 acres o
disturbed and affected area located on the fo owinﬁ described lands

Township 13 South, Range 8 East, SLBM, Uta

Sec. 16: SE % NW %
Sec. 16: SW ¥ NE %
Sec. 16: E % SW
Sec. 16: W 4% SE %

" The Division will now evaluate the proposal to determine whether i
meets all the criteria of the Permanent Program Performance Standard:
according to the requirements of the Utah Coal Mining Rules.

Upon completion of the evaluation for said reclamation, a decision wi
be made as to approval or disapproval of the application. The reclams
tion plan is available for public review at: Division of Oil, Gas and Mir
ing, 355 West North Temple, 3 Triad Center, Suite 350, $alt Lake Cit:
Ithgh 84180-1203, and at the Carbon County Courthouse, Price, Uta

4501.

Written comments, objections, and requests for gublic hearing ¢
informal conference on thig pro be addressed to the Director-
the Division; Mr. Jim Carter, Director, ivision of Oil, Gas and Minin
355 West North Temple, 3 Triad Center, Suite 850, Salt Lake City, Uts
84180-1203, Attention: Mr. Lowell Braxton.

gub;i shgg én the Emery County Progress September 21, 28, October
and 12, 1993.
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VEGETATION SAMPLING:

RECLAIMED AREAS OF THE
GORDON CREEK NO. 3 & 6 MINES

1993

SCOPE

The following report has been prepared to assess the current
condition of the vegetation of the reclaimed areas at the Gordon
Creek No. 3 & 6 Mines. The reclaimed areas were compared with an
undisturbed reference area that was used as a standard for

revegetation success.

INTRODUCTION

General Site Description

The Gordon Creek No. 3 & 6 Mines are located in the
Gordon Creek area of Carbon County, Utah. The elevation of the
area lies between 7,550 ft and 7,850 ft above sea level.
Vegetation types adjacent to the mine area were oak-shrubland and

sagebrush-grassland communities. The reclaimed areas of the mine



site lie on a variety of slopes and exposures which are discussed

further in the METHODS section of this report.

MT. NEBO SCIENTIFIC has been involved with sampling the area
in recent years. In 1989 qualitative and quantitative sampling
was conducted on the reclaimed areas of the mine sites. Also
surveyed in 1989 was species survival of containerized
transplants. Woody plant species density sampling was conducted

in 1991, whereas, no vegetation sampling was done in 1992.

METHODS

Methodologies used herein were performed in accordance with -
the guidelines supplied by the State of Utah, Division of 0il,

Gas and Mining (DOGM).

Quantitative and qualitative data were taken on the
vegetation of the reclaimed and reference areas. Sampling was
conducted August 19-20, 1993. The reclaimed areas were divided
into sample areas (see Sample Map). FEach of those areas
consisted of several disturbance types (i.e. roads, pads,

portals, regraded slopes, etc.).



Transect and Quadrat Placement

Transect lines for sampling were placed randomly throughout
the reclaimed areas resulting in several sample sites (see Sample

Map) .

Random/regular placement of sampling quadrats were designed
to provide unbiased accuracy of the data compiled. Once the
transect lines were placed, regular points were then marked on
them. From these marks, a random number dictated the direction
and distance to place the quadrats at right angles from the

transect lines.

All reclaimed areas were seeded with the same seed mix on a
variety of slopes, exposures, soil conditions, and water
relationships, etc. Data summaries are presented“separately and
combined due to heterogeneity of this area. Reporting the data
in this manner was an attempt to provide information of small,
localized areas, yet also provide the average success of the
entire mine site. The reference area was also sampled using the

same methods, but simply reports the combined data.

Cover and Compogition

Cover estimates were made using ocular methods with meter

square quadrats. Species composition and relative frequencies



were also assessed from the quadrats. Additional information
recorded on the raw data sheets were: estimated precipitation,
slope, exposure, grazing use, animal disturbance and other
appropriate notes. Plant nomenclature follows Welsh et

al. (1987).

Woody Plant Species Density

Density of woody plant species of the reclaimed areas were
made using belt transects. These 6 ft by 50 ft 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 ﬁheh calculated followed by the number of

individuals per acre.

Density of woody plant species of the Reference Area were
recorded using the point quarter distance method (Cottom and
Curtis 1956). 1In this method, random points were placed on the
sample sites and measured into four quarters. The distance to
the nearest woody plant species were then recorded in each
quarter. The average point-to-individual distance was equal to

the square root of the mean area per individual.

Pfoduction

Total annual biomass production was estimated by clipping,



drying and weighing current annual growth. "Double sampling"
. using four guadrats estimated around the clipped and weighed plot

was implemented.

Sample Adequacy & Statistical Comparisons

Sampling adequacy was achieved using formulas from Snedocor
and Cochran (1980), insuring that 80% of the samples were within
10% of the true mean for the shrub communities of the area. The

formula used is given below.

nnin = {%.28 s) |°

x (.1)
where,
. nmin = minimum adequate sample
s = gtandard deviation
b4 = sample mean
.1 = confidence interval

Student's t-tests were also employed to compare the
reclaimed and reference areas of all sites for cover and
productivity. All sample means, standard deviations, and sample
sizes were included in this report to enable the reviewers to

apply further statistical tests if desired.

Photographs

Color photographs of the sample areas were taken at the time

5



of sampling and have been submitted with this report in Appendix

A.
Raw_Data

The raw data have been summarized on a spreadsheet and are

included in this report in Appendix B.

RESULTS

Reclaimed Areas (Areas A-H, separately)

Vegetation sample areas A-~H (see Sample Map) were first
summarized separately. Tables 1-32 summarize the results of the
sampling for these areas. The tables include tétal cover,
lifeform composition, cover by species, species frequency, sample

sizes, woody plant species density, and productivity.

Cover of each of the reclaimed areas (A-H) ranged from
34.00% to 56.50%, each statistically greater than or equal to the

cover of the Reference Area.

Woody plant species density of each of the areas when
summarized separately, ranged from 687.70 to 3,212.55 individuals

per acre. The standard for the reclaimed areas that was

6



determined previously for woody plant species density was 1,000
individuals per acre. Two of the eight areas fell somewhat below
this standard, but as will be shown later, the average was well

above that.

Production of each area sampled in the reclaimed areas
ranged between 705.82 to 2,298.30 lbs. per acre. All of these

values were significantly greater than the reference area.
Reclaimed Areas (Areas A-H, combined)

When the data of the reclaimed areas were combined to show
‘the success of the revégetation as a whole, the following

patterns existed.

Cover of the combined areas was estimated as 44.96% (Table
33). Cover for the Reference Area was 35.00% (Table 37). The
differences were significantly different (Table 41) in favor of
the reclaimed areas. Lifeform composition of the reclaimed and

reference area can be compared on Tables 34 and 38.

Density of the woody plant species of the combined reclaimed
areas was 1,455.82 (Table 335 individuals per acre. This value
is also greater than the standard of 1,000 individuals per acre

previously determined by DOGM and the operator.



productivity of the combined areas and the Reference Area
was estimated at 1,585.41 (Table 36) and 452.40 lbs. per acre
(Table 40), respectively. These differences were also

significant (Table 41).

The results and conclusions of this report suggest that the
Gordon Creek reclaimed mine site area met or exceeded standards

predetermined for revegetation success.



TABLE 1: Total cover and composition summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "A", see Sample Map).

% MEAN STANDARD SAMPLE

TOTAL COVER COVER DEVIATION SIZE
Living Cover 39.67 12.91 30
Litter 10.50 5.22 30
Bareground 28.83 15.09 30
Rock 21.00 9.70 30
COMPOSITION

Shrubs 8.80 16.34 30
Forbs 14.70 28.47 30
Grasses 76.50 31.90 30



TABLE 2: Species cover and frequency summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "A", see Sample Map).

SPECIES

TREES & SHRUBS

Abies concolor

Artemisia tridentata
Chrysothamnus nauseosus
Quercus gambelii

Rosa woodsii
Symphoricarpos oreophilus

FORBS

Aster foliaceus
Eriogonum sp.
Machaeranthera canescens
Salsola iberica

GRASSES

Elymus spicatus
Elymus cinereus
Elymus lanceolatus
Poa pratensis
Stipa hymenoides

% MEAN
COVER

0.33
0.33
0.33
0.67
0.67
1.50

1.83
1.50
1.50
0.17

6.50
8.67
14.00
1.50
0.17

10

8TANDARD
DEVIATION

5.24
5.50
4.86
0.90

9.59
14.72
11.72

2.93

0.90

1.80
1.25
1.25
2.81
3.59
4,31

EAMPLE
8IZE

30
30
30
30
30
30

30
30
30
30

30
30
30
30
30

RELATIVE
FREQUENCY

3.33
6.67
6.67
6.67
3.33
13.33

13.33
13.33
13.33

3.33

43.33
50.00
70.00
23,33

3.33



TABLE 3: Woody species densities of the reclaimed areas of the

Gordon Creek 3 & 6 Mines (Area "A", see Sample Map).

*(no density recorded in this area)
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TABLE 4: Dry weight annual production for the reclaimed areas of
the Gordon Creek 3 & 6 Mines (Area "A", see Sample Map).

LBS/ 8TANDARD SAMPLE*
LIFEFORM ACRE DEVIATION SIZE
Herbaceous * (no production recorded in this area)
Woody Spp.
TOTAL
PRODUCTION

12



TABLE 5: Total cover and composition summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "B", see Sample Map).

% MEAN STANDARD SAMPLE

TOTAL COVER COVER DEVIATION SIZE
Living Cover 34.00 4.36 10
Litter 7.00 2.45 10
Bareground 38.50 12.46 10
Rock 20.50 11.28 10
COMPOSITION

Shrubs 4.29 9.15 10
Forbs 33.74 29.62 10
Grasses 61.98 . 28.90 10

13



TABLE 6: Species cover and frequency summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "B", see Sample Map) .

% MEAN STANDARD SAMPLE RELATIVE
SPECIES COVER DEVIATION 81ZE FREQUENCY

TREES & SHRUBS

Artemisia tridentata 0.50 1.50 10 10.00
Quercus gambelii 1.00 3.00 10 10.00
FORBS

Circium sp. 1.50 4.50 10 10.00
Epilobium brachycarpum 2.50 3.35 10 40.00
Eriogonum sp. 1.00 2,00 10 20.00
Machaeranthera canscens 3.00 3.32 10 50.00
Melilotus officinalis 2.50 6.02 10 20.00
GRASSES

Elymus spicatus 9.00 8.00 10 70.00
Elymus cinereus 10.50 12.13 10  50.00
Elymus lanceolatus 2.00 2.45 10 40.00
Poa pratensis 0.50 1.50 10 10.00

14



TABLE 7: Woody species densities of the reclaimed areas of the
Gordon Creek 3 & 6 Mines (Area "B", see Sample Map).

*(no density recorded in this area)

15



TABLE 8: Dry weight annual production for the reclaimed areas of
the Gordon Creek 3 & 6 Mines (Area "B", see Sample Map).

LBS/ STANDARD SAMPLE*
LIFEFORM ACRE DEVIATION 8IZE
Herbaceous *(no production recorded in this area)
Woody Spp.
TOTAL
PRODUCTION

16



IABLE 9: Total cover and composition summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "C", see Sample Map).

% MEAN STANDARD SAMPLE
TOTAL COVER COVER DEVIATION SIZE
Living Cover 45.00 8.37 20
Litter 7.00 2.92 20
Bareground 24,00 10.07 20
Rock 24,00 9.82 20
COMPOBITION
Shrubs 19.66 24,53 20
Forbs 15,56 14.08 20
Grasses 64.78 27.94 20

17



TABLE 10: Species cover and frequency summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "C", see Sample Map).

BPECIES

TREES & SHRUBS

Artemisia tridentata
Chrysothamnus nauseosus
Gutierrezia sarothrae

FORBS

Aster foliaceus

Circium sp. :

- Machaeranthera canescens
Medicago sativa
Melilotus officinalis

GRASSES

Elymus spicatus
Elymus cinereus
Elymus lanceolatus
Poa pratensis

% MEAN
COVER

7.50
1.50
0.50

3.50
0.50
2.00
0.25
0.75

8.25
7.75
1.25
11.25

18

STANDARD
DEVIATION

10.55
3.91
2.18

6.54
2.18
2.92
1.09
2.38

7.46
10.30
3.49
12.44

SAMPLE
SIZE

20
20
20

20
20
20
20
20

20
20
20
20

RELATIVE
FREQUENCY

40,00
15.00
5.00

30.00
5.00
35.00
5.00
10.00

70.00
60.00
15.00
65.00



TABLE 11: Woody species densities of the reclaimed areas of the
Gordon Creek 3 & 6 Mines (Area "C", see Sample Map).

NUMBER/ACRE
Artemisia tridentata 526.35
Artemisia nova 18.15
Chrysothamnus nauseosus 127.05
Chrysothamnus viscidiflorus 18.15
TOTAL 689,70
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TABLE 12:

Dry weight annual production for the reclaimed areas

of the Gordon Creek 3 & 6 Mines (Area "C", see Sample Map).

LB8/ STANDARD EAMPLE*
LIFEFORM ACRE DEVIATION SIZE
Herbaceous 543.86 424 .21 8
Woody Spp. 161.96 184.52 8
TOTAL
PRODUCTION 705.82 399.85 8
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TABLE 13: Total cover and composition summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "D", see Sample Map).

% MEAN STANDARD S8AMPLE

TOTAL COVER COVER DEVIATION S8IZE
Living Cover 45,25 9.15 20
Litter 12.00 6.60 20
Bareground 19.75 9.55 20
Rock 23.00 6.40 20
COMPOSITION

Shrubs 20.56 25.77 20
Forbs 17.72 19.40 20
Grasses 61.72 25.86 20
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TABLE 14: Species cover and frequency summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "D", see Sample Map).

8PECIES

TREES & SHRUBS

Artemisia tridentata
Ceratoides lanata
Chrysothamnus nauseosus
Suaeda torreyana

FORBS

Aster foliaceus
Hedysarum boreale
Machaeranthera canescens
Medicago sativa
Melilotus officinalis
Tragopogon dubius

GRASSES

Elymus spicatus
Elymus cinerus
Elymus lanceolatus
Poa pratensis

% MEAN
COVER

1.50
0.25
8.50
0.25

2.75
1.00
2.75
0.75
0.50
0.25

12.25
6.25
7.00
1.25

22

STANDARD
DEVIATION

3.20
1.09
15.90
1.09

6.98
2.00
3.34
1.79
2.18
1.09

12.09
9.20
7.14
3.83

SAMPLE
8I1IZE

20
20
20
20

20
20
20
20
20
20

20
20
20
20

RELATIVE
FREQUENCY

20.00
5.00
40.00
5.00

15.00
20.00
45.00
15.00
5.00
5.00

65.00
60.00
65.00
10.00



TABLE 15: Woody species densities for the reclaimed areas of the

. Gordon Creek 3 & 6 Mines (Area "D", see Sample Map).
NUMBER/ACRE
Artemisia tridentata 308.55
Ceratoides lanata 72.60
Chrysothamnus nauseosus 1742.40
Kochia prostrata ‘ 108.90
TOTAL 2232.45



TABLE 16:

Dry weight annual production for the reclaimed areas

of the Gordon Creek 3 & 6 Mines (Area "D", see Sample Map).

LBS/ STANDARD SAMPLE*
LIFEFORM ACRE DEVIATION SIZE
Herbaceous 2136.07 3645.54 6
Woody Spp. 162.22 93,34 6
TOTAL
PRODUCTION 2298.30 3649,52 6
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TABLE 17: Total cover and composition summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "E", see Sample Map).

% MEAN STANDARD SAMPLE

TOTAL COVER COVER DEVIATION SIZE
Living Cover 56.50 10.97 10
Litter 14.50 7.89 10
Bareground 21.00 9.17 10
Rock 8.00 2.45 10
COMPOSITION

Shrubs 22.63 23.64 10
Forbs 0.00 0.00 10
Grasses 77.37 23.64 10

25



TABLE 18: Species cover and freguency summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "E", see Sample Map).

SPECIES

TREES & SHRUBS
Ceratoides lanata
Chrysothamnus nauseosus
Kochia prostrata

FORBS

GRASSES

Agropyron cristatum
Elymus cinereus
Poa pratensis

% MEAN
COVER

1.00
4.50
7.50

1.00
29.00
13.50

26

STANDARD
DEVIATION

3.00
9.07
10.06

3.00
13.38
12.46

SAMPLE RELATIVE

SIZE

10
10
10

10
10
10

FREQUENCY

10.00
20.00
50.00

10.00
100.00
70.00



TABLE 19: Woody species densities of the reclaimed areas of the
Gordon Creek 3 & 6 Mines (Area "E", see Sample Map).

NUMBER/ACRE

Artemisia tridentata 163.35
Artemisia nova 36.30
Ceratoides lanata 72.60
Chrysothamnus nauseosus 308.55
Eriogonum corymbosum 18.15
Kochia prostrata 2613.60
TOTAL 3212.55
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TABLE 20:

Dry weight annual production for the reclaimed areas

of the Gordon Creek 3 & 6 Mines (Area "E", see Sample Map).

LBS/ STANDARD SAMPLEW*
LIFEFORM ACRE DEVIATION SIZE
Herbaceous 2181.58 650.34 4
Woody Spp. 45,72 60.89 4
TOTAL
PRODUCTION 2227.,25 693.75 4
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TABLE 21: Total cover and composition summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "F", see Sample Map) .

% MEAN STANDARD SAMPLE
TOTAL COVER COVER DEVIATION 8IZE
Living Cover 53.50 12.46 10
Litter 10.50 7.23 10
Bareground 21.00 7.68 10
Rock 15.00 7.75 10
COMPOSITION
Shrubs 5.89 11.46 10
Forbs 3.65 7.51 10
Grasses 90.46 13.63 10
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TABLE 22: Species cover and frequency summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "F", see Sample Map).

SPECIES

TREES & SHRUBS

Artemisia tridentata
Ceratoides lanata
Kochia prostrata

FORBS

Hedysarum boreale
Melilotus officinalis

GRASSES

Agropyron cristatum
Elymusspicatus
Elymus cinereus
Elymus lanceolatus
Poa pratensis

% MEAN
COVER

1.50
0.50
0.50

1.00
14.50
17.50

8.50

8.00

30

STANDARD
DEVIATION

4.50
1.50
1.50

-3.00
13.12
13.83

9.23
7.48

S8AMPLE
81ZE

10
10
10

10
10

10
10
10
10
10

RELATIVE
FREQUENCY

10.00
10.00
10.00

10.00
10.00

10.00
70.00
80.00
50.00
60.00



TABLE 23: Woody species densities of the reclaimed areas of the

. Gordon Creek 3 & 6 Mines (Area "F", see Sample Map).

NUMBER/ACRE

Artemisia tridentata 1052.70
Ceratolides lanata 117.98
Chrysothamnus nauseosus 145.20
Eriogonum corymbosum 18.15

Kochia prostrata 117.98

TOTAL 1452,00
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TABLE 24: Dry weight annual production for the reclaimed areas
of the Gordon Creek 3 & 6 Mines (Area "F", see Sample Map).

LBS/ STANDARD SAMPLE*
LIFEFORM ACRE DEVIATION SIZE
Herbaceous 1613.54 1266.60 4
Woody Spp. 5.71 9.89 4
TOTAL
PRODUCTION 1619.25 1260.82 4
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TABLE 25: Total cover and composition summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "G", see Sample Map).

% MEAN STANDARD SAMPLE
TOTAL COVER COVER DEVIATION SIZE
Living Cover 55.00 11.18 10
Litter 11.50 7.43 10
Bareground 22.00 9.54 10
Rock 11.50 5.94 10
COMPOSITION
Shrubs 3.64 10.91 10
Forbs 8.66 15.29 10
Grasses 87.70 18.87 10
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TABLE 26: Species cover and frequency summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "G", see Sample Map).

SPECIES

TREES & SHRUBS

Artemisia tridentata

FORBS

Hedysarum boreale

GRASSES

Dactylis glomeratus
Elymus spicatus
Elymus cinereus
Elymus lanceolatus
Poa pratensis

% MEAN
COVER

2.00

4.00
8.00
26.00
2.50
8.50
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STANDARD
DEVIATION

9.17
9.80
26.53
7.50
9.23

SAMPLE
8IZE

10

10

10
10
10
10
10

RELATIVE
FREQUENCY

10.00

30.00

20.00
40.00
90.00
10.00
50.00



TABLE 27: Woody species densities for the reclaimed areas of the
Gordon Creek 3 & 6 Mines (Area "G", see Sample Map).

NUMBER /ACRE

Artemisia nova 9.08
Artemisia tridentata 363.00
Atriplex canescens 9.08
Ceratoides lanata 299.48
Chrysothamnus nauseosus 36.30
Eriogonum corymbosum 27.23
Gutierrezia sarothae 9.05
Rochia prostrata 54.45
Rosa woodsii 9.08

TOTAL 816,75
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TABLE 28:

Dry weight annual production for the reclaimed areas

of the Gordon Creek 3 & 6 Mines (Area "G", see Sample Map).

LB8/ STANDARD SAMPLE#
LIFEFORM ACRE DEVIATION SIZE
Herbaceous 1076.43 801.65 4
Woody Spp. 0 0 4
TOTAL
PRODUCTION 1076.43 801.65 4
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TABLE 29: Total cover and composition summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "H", see Sample Map).

% MEAN STANDARD SAMPLE
TOTAL COVER COVER DEVIATION SIZE
Living Cover 41.00 6.63 10
Litter 10.00 5.92 10
Bareground 28.50 12.46 10
Rock 20.50 6.10 10
COMPOSITION
Shrubs 18.81 23.66 10
Forbs 11.53 18.98 - 10

Grasses 69.66 27.79 10
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TABLE 30: Species cover and frequency summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Area "H", see Sample Map).

S8PECIES

TREES & SHRUBS

Artemisia tridentata
Chrysothamnus nauseosus

FORBS

Kochia scoparia
Machaeranthera canescens
Medicago sativa
Salsola iberica

GRASSES

Bromus tectorum
Elymus spicatus
Elymus cinereus
Elymus lancelatus
Poa pratensis

% MEAN
COVER

1.00
1.00
1.00
1.50

1.00
1.00
9.00
7.00
11.00

38

- STANDARD
DEVIATION

3.00
3.00
2.00

4.50

2.00
2.00
10.44
9.27
11.58

SAMPLE
8I2E

10
10

10
10
10
10

10
10
10
10
10

RELATIVE
FREQUENCY

30.00
20.00

10.00
10.00
20.00
10.00

20.00
20.00
60.00
40.00
50.00



TABLE 31: Woody species densities of the reclaimed areas of the
Gordon Creek 3 & 6 Mines (Area "H", see Sample Map).

NUMBER /ACRE

Artemisia tridentata 392,04
Atriplex canescens 14.52
Ceratoides lanata 58.08
Chrysothamnus nauseosus 718.74
Eriogonum corymbosum 58.08
Kochia prostrata . 21.78
TOTAL 1263.24
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TABLE 32: Dry weight annual production for the reclaimed areas
of the Gordon Creek 3 & 6 Mines (Area "H", see Sample Map).

LB8/ STANDARD SAMPLE*
LIFEFORM ACRE DEVIATION 8IZE
Herbaceous * (No production recorded in this area)
Woody Spp.
TOTAL
PRODUCTION

40



TABLE 33: Total cover and composition summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Combined Areas A-H, see
Sample Map).

% MEAN STANDARD SAMPLE

TOTAL COVER COVER DEVIATION SIZE
Living Cover 44.96 12.24 120
Litter 10.25 6.15 120
Bareground 25.42 12.74 120
Rock 19.38 9.63 120
COMPOSITION

Shrubs 13.51 21,17 120
Forbs 14.02 22,12 120

Grasses 72.47 28.51 120
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TABLE 34: Species cover and frequency summary for the reclaimed
areas of the Gordon Creek 3 & 6 Mines (Combined Areas A-H, see
Sample Map).

% MEAN STANDARD SAMPLE RELATIVE
S8PECIES COVER DEVIATION 8IZE FREQUENCY

TREES & SHRUBS

Abies concolor 0.08 0.91 120 0.83
Artemisia tridentata 2.29 6.15 120 18.33
Ceratoides lanata 0.17 1.11 120 2.50
Chrysothamnus nauseosus 2.38 8.04 120 15.00
Gutierrezia sarothae 0.18 0.91 120 0.83
Quercus gambellii 0.25 1.69 120 3.33
Kochia prostrata 0.67 3.59 120 5.00
Rosa woodsii 0.17 1.82 120 0.83
Suaeda torreyana 0.04 0.45 120 0.83
Symphoricarpos oreophilus 0.23 2.25 120 3.33
FORBS

Aster foliaceus 1.50 4.90 120 10.83
Circium sp. 0.21 1.63 120 1.67
Epilobium brachycarpum 0.21 1.19 120 3.33
Eriogonum sp. 0.46 2.89 120 5.00
Hedysarum boreale 0.58 2.60 - 120 3.33
Kochia scoparia 0.08 0.91 120 1.67
Machaeranthera canescens 1.50 3.45 120 22.50
Medicago sativa 0.25 1.09 120 5.00
Melilotus officinalis 0.46 2.33 120 5.00
Salsola iberica 0.17 1.43 120 1.67
Tragopogon dubius 0.04 0.45 120 4.16
GRASSES

Agropyron cristatum 0.17 1.28 120 1.67
Bromus tectorum 0.08 0.64 120 2.50
Dactylis glomeratus 0.33 2.87 120 3.33
Elymus c¢inereus 12.17 15.87 120 70.00
Elymus lanceolatus 6.54 9.48 120 43.33
Elymus spicatus 7.75 10.06 120 51.67
Poa pratensis 5.92 9.49 120 45.00
Stipa hymenoides 0.04 0.45 120 0.83
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TABLE 35: Woody species densities of the reclaimed areas of the

. Gordon Creek 3 & 6 Mines (Combined Areas A-H, see Sample Map).

NUMBER/ACRE

Artemisia frigida 7.64
Artemisia tridentata 508.20
Atriplex canescens 5.73
Ceratoides lanata 120.36
Chrysothamnus nauseosus 452.79
Chrysothamnus viscidiflorus 1.91
Eriogonum corymbosum 26.75
Gutierrezia sarothrae 1.91
Kochia prostrata 328.61
Rosa woodsii _1.91
TOTAL A455.82
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TABLE 36: Dry weight annual production for the reclaimed areas
of the Gordon Creek 3 & 6 Mines (Combined Areas A-H, see Sample

Map) .

LBS/ STANDARD SAMPLE#*
LIFEFORM ACRE DEVIATION SIZE
Herbaceous 1510.29 685.50 26
Woody Spp. 75.12 72.74 26
TOTAL 1585.41 625.15 26
PRODUCTION
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TABLE 37: Total cover and composition summary for the Reference
Area of the Gordon Creek 3 & 6 Mines (see Sample Map).

% MEAN STANDARD SAMPLE

TOTAL COVER COVER DEVIATION SIZE
Living Cover 35.00 9.31 30
Litter 12.00 6.00 30
Bareground 23.67 9.12 30
Rock 29,33 10.93 30
COMPOSITION

Shrubs 46.03 18.16 30
Forbs 15.74 15.36 30
Grasses 38.23 13.91 30
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TABLE 38: Species cover and frequency summary for the Reference

Area of the Gordon Creek 3 & 6 Mines (see Sample Map).

% MEAN
SPECIES COVER
TREES & SHRUBS
Artemisia frigida 13.17
Cercocarpos montanus 2.43
Eriogonum corymbosum 0.17
Gutierrezia sarothrae 0.83

FORBS
Haplopappus richardsonii  0.40
" Hedysarum boreale = 4.00
Machaeranthera grindeliocides 0.83
Penstemon sp. 0.17
GRASSES
Elymus salinus 12.83
Stipa hymenoides 0.17
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STANDARD
DEVIATION

8.71
6.66
0.90
2.27

1.28
6.24
1.86
0.90

5.27

SAMPLE
SIZ2E

30
30
30
30

30
30
30
30

30
30

RELATIVE
FREQUENCY

90.00
16.67

3.33
13.33

10.00
46.67
16.67

3.33

100.00
3.33



TABLE 39: Woody species densities of the Reference Area of the
Gordon Creek 3 & 6 Mines (see Sample Map).

NUMBER/ACRE

Artemisia frigida 7041.97
Ceratoides lanata 265.73
Cercocarpus montanus 332.17
Chrysothamnus nauseosus 66.43
Eriogonum corymbosum 265.73
TOTAL 7972.04
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TABLE 40: Dry weight annual production for the Reference Area of
the Gordon Creek 3 & 6 Mines (see Sample Map).

LBS/ STANDARD SAMPLE*
- LIFEFORM ACRE DEVIATION SIZE
Herbaceous 295.99 437.92 15
Woody Spp. 156.41 81.80 15
TOTAL
PRODUCTION 452.40 418.53 15
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TABLE 41: Statistical summary sheet for the Reclaimed Areas and
Reference Areas at Gordon Creek No. 3 & 6 Mines.

RECLAIMED AREAS (A-E Combined)

Living Cover#* x=44.96 s=12.24 n=120
Density %x=1455.82 §= --— n=56
Production x=1585.41 5=625.15 n=26
REFERENCE AREA

Living Cover* x=35.00 =9,31 n=30
Density*#* xX=1000 s= -= n=--
Production =452.40 5=418.53 n=15%
STATISTICAL ANALYSES

Cover t=4.162 df=148 SL=p<.005
Density*#* = -- df= -~ SL= -=
Production t=6.242 daf=39 SL=p<.005

x = sample mean, s = sample standard deviation,

n = sample size, NS = nonsignificant,

* represents understory and overstory cover combined.
** differences obvious, (predetermined standard)
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APPENDIX A:

COLOR PHOTOGRAPHS
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REVEGETATION OF THE GORDON CREEK NO., 3 & 6 MINES

Reclaimed Area '"A" Reclaimed Area "B"

Reclaimed Area "C"
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APPENDIX B:

RAW DATA
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BEAVERCREEK/BLARCKHRWY
Goroon Creek 3 & 6
Reclaimed Mine Site
frea "A* - Road Siope
cxposure: &

Slope: 39 dea.

Sample Date: 15 Rug 1993 .00 2. 00 4, G4 5. 00 &, 00 706 8.00 5,06 W00 1LCC

[ S
h

<
<>

TREES § SHRUBS . _
Rosa woodsii 0. 00 20.C0 .00 G, 0 0. 00 G, 60 GO0 00 4. 00 6. 60 G. G0
Chrysothamnus nauseosus 0,00 0,00 0. G0 5.00 0.00 0. 00 0.60 0.08 ¢. 00 0,00 0. 0%
Symphoricarpos oreophilus .00 0.00 0.00 6.00 .00 106,00 10.0C 6. 00 .60 0.00 G, 00

Guercus pambelil 0.00 0. GC 0.00 0.00 0. 00 G.00 0.00 0. 00 0,90 0,00 3.00
Artemisia tridentata 0. 00 0.00 0. 00 G, 00 0.00 0. 0 £.00 6. 00 0. 00 0.00 0,00
fbies concolor 0.00 0,00 ¢, 00 0.0 0,00 .00 10,00 0,00 .00 0,00 0.00
FORBS

Bster foliaceus 10.00 0. 00 0.00 0.00 0.00 20,00 .00 0.00 0,00 0. 60 .00
Bachaeranthera canescens 0.00 0.00 5. 00 0.00 0.00 0,00 0,00 0.00 0,00 0,00 5.00
Balsola iberica 0,00 c.00 0,00 5.00 0. 00 G, 00 0.00 .00 6. 00 0.00 0.0
Ericponum 6. 0.00 6. 00 .00 5,00 0.00 0.00 6,00 30,00 0.00 0,00 0. 00

BRRSSES

Poa pratensis 0.00 0.00 .00 0.00 500 5.00 0,00 0.00 10,00 8.00 2. 0C
Elymus lanceolatus 15,00 20,00 10,00 25.00 30,00 20,00 10,00 500 25,00 0. 00 0. 00
Elymus cinereus 5.00 0.00 20,00 0. 00 0. 00 5. 00 0,00 G, 00 500 25.00 5. G0
Elymus spicatus 10.00 10,00 0,00 0.00 0.00 0.00 ° 0.00 0.00 0,00 85.00 35.00
Btioa hymenoides 0.00 0.00 ¢, 00 0.00 0. 00 0.00 ¢. 00 0,00 ¢.00 C.00 ¢.00
COVER

Total Living Cover 4,00 50,00 35,00 40,00 35.00  ROLOO 3GL.O0 .00 40,000 D000 35,00
Litter 500 3.00 15,00 5.00 .00 10,00 o 00 3.00 15,00 20,00 16,00
Bareground 35.00  25.00 500 35.00  35.00 10,00 45,00 40.00 26,00 1G.00 10,00
Rock 20,00 20,00 45,00 20,00  25.00 20, 00 1% 00 20. 00 500 20.00 25. 00
% COMPOSITION

Shrubs 0.0¢  40.00 0.00 12,50 0.00 16.67 + TT.i4 G, 00 0.40 G, 00 %.C3
Forbs 25. 00 0.00 14,29 25,00 0.00 33.33 14,29 85. 71 0,00 0. 00 9.09

Grasses 75,00 80,00 B5.7Y BR.BO 100,00 50,00 2B.57  14.29  100.00  100G.00 81,82




12,00 13.00 34,06 15,00 1600  17.00 18,00 %00 BGLO0 2LO6 2506 23,00 2400
0,00 .60 0. ¢ 6. 60 .60 0,00 0. G0 G. 00 5 G0 0, 00 0. 06 0. 60 ¢, 00
0.00 0,00 0,00 0. 00 0,00 .00 0,00 0,00 5,00 0,50 ¢.00 .00 6, 40
000 20,00 0,00 0,00 ¢. 00 ¢.0C .00 6. 00 G, 0 G, 00 0. 04 . 06 0. 00
.00 0,00 0.00 0.00  15.00 0.00 0. 00 0. 00 4,00 0.00 .00 0,90 0,00
0. 00 0,00 0.060 5. 00 6. 00 ¢, 60 5,00 6. 00 6. 60 0. 00 6,00 0. 60 0,66
0.00 0.00 0.00 0,00 0,00 0,00 0,00 .90 0,00 0,00 6,00 0,00 3, 60
0. 60 0.00 0.00 0.00 .00 .00 0.00 G. 00 0,00 .08 .00 0. 60 0. 00
0.00 0,00 .00 0.00 0,00 0.00  10.0¢ 0.00 0, 0 0, 60 .00 0,00 0.8
0.00 C. 00 0.00 0.00 0. 00 0. 00 0.00 0.00 000 0.00 0. 60 0,00 0. 00
0.00 5. 00 0,00 G0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0, 00
5.00 0,00 0.00 10,00 0.00 0.00 .00 0.00 6,00 0.00 0.00 .00 500
0.00 0,00 25.00 0,00 0.00 15.00 0,00 30,00 15.00 500 20,00 20,00 10,00
30,00 .00 0.00 50,00 15.00 5,00 5.00 0.00 0.00 60,00 0.00 0.06  15.00
25.00 10,00 0.00 5.00 1500 10,00 25.00 500 15,00 0,00 0,00 0.00 5, 00
.00 0.0 0,00 .00 0.00 0.00 0. 00 0. 00 0. 00 0.00 .00 0.00 0. 00
BO.O0  35.00 25,00 0.0 AR.00 30,06 5000 3|00 30,000 ES.00 LG0 20.00  35.00
10,00 15,00 16.00  10.00 10,00 10,00 15,00 10.00 10,00 500 10,00 10,00 30.00
15.00 30,00  45.00 10.00 2500  30.00  15.00 10.00 3500 5.00 45,00 5560 25.00
15,00 20,00 20,00 10,00 20,00 30,00 20,00 45,00 2500 25.00 85,00 15,00  10.00
0.00  57.14 0.00 714 33,33 0.00 20,00 0.00 0.00 0. 00 6. 00 0,00 0. 00
.00 14.29 0,00 0,00 .00 0.060 20,00 0., 60 0. 60 0. 60 0. 66 C.00 0, 06
100,00 28.57 100.00 92,86 &6.67 100,00  GOLOU  100.00 100,00 100,00 100,00  100.00  100.00




HEAVERCREEH / BLACKHARA
Borcon Creek S ¢ 6
Reclaimec Mine Site
Argx "R" - Roac Slope
Exposure: E

Slome: 39 den.

500 BRG0G0 700 EE.O0 2300 3000 Mean EDev Frea Bampie Date: 19 Aug 1993
TREES & BHRUBS
0.00 0,00 0,00 000 000 00 087 353 3.33 Rosa wWaoGsii
5. 00 0.00 0.00 0.0C ¢. 00 0,60 0.33 .25 b7 Chrysothamnus nausecsus
0,90 0.00 C.00 0.00 0,00 0,00 HRH 4,31 1%.33 Sympnoricarpos oreophilus
600 0,00 0,00 006 G0C GO0 0BT Z8 ./ Guercus gamselii
0.00 0.00 0. 00 6,00 0. 00 0.00 0,33 1.5 bl Frtemisia irigentata
0.00 000 GO0 6,00 GO0 600 6,33 LE0 3.23 Abies concoior
FGRES
0.00 0.00  20.00 0.00 0,00 0.00 1.83 ] 1%,33 fAster Toiiaceus
0. 00 0.00 0,00 .00 25,00 0. 00 1.50 4, 86 13.33 Machaeranthera canescens
0.00 2.00 0,00 0.00 0,00 0. 00 0.17 2,9 3.33 Salsola iderica
G, 00 0.00 5.00 0.00 .00 G.00 1,50 5 50 12,33 Eriogonut sp.
GRASSES
0,00 0.00 0.00 0.00 0.00 0.00 1,50 2,93 2%.33 Foa pratensis
5,00 25.00 0.00 .00 0.00 3500 1500 1172 70.00 Elymus lanceclatus
10,00 3.00 0,00 0.00 0.00 .00 8.67 14.72 5p.00 Elymus cinereus
04.00 0,00 ¢. 00 0.00 0,00 0. 00 £.50 9.59 43,33 Elymus spicatus
500 0.00 6.00 0,00 0. 00 0,00 0.17 0.90 3.33 Stipa hymenoioes
COVER
45,00 2500 25,00 300 &0 40,00 3387 129 Total Living Cover
10,00 10,00 5.00 15,00 10.00 10,00 10,50 S.r2 Litier
.00 2500 6000 45,00 Q.00 45,00 28,83 1509 Bareground
16,00 40,00 10,00 .00 25,00 500 2100 370 Rock
1 COMPGSITION
i1l .00 0. 00 6. 00 Q.00 0,00 '8.8¢ 16, 34 Shruts
0.00 0.0¢ 100,00 0.00 100,00 ¢. 00 14,70 28.47 Forbs
88,83 100,00 .00 100,00 0.00 105,00 76,30  31.90 Grasses




BERVERCREEK /BLACKHAKY,
Gordon Creek 3 § &
Reclained Mine Site
frea "B" - Pac Slope
Exposure: E

Siope: 39 den.

.orbs

Sample Date: 19 Rug 1993 1,00 2. 00 3.00 4,40 5. 00 £, GO 7,00 8,60 %60 600
TREES & SHRUBS
fiuercus gambelii 0.00 G.00 R 0 50 600 1000 5 G0 0. 00 G.00 R
Artemisia tridentata 0.00 0. 00 5.00 0,00 $. 00 .00 .00 Q.00 G G0 .00
FORBS
"Circium sp. 0.00 0.00 C. 00 0. 00 .00 G.00 15,00 0. 00 0.00 G, 00
Melilotus officinalis 0,00 0. 00 0.00 5.00 0. 00 0,00 0. 00 20. 00 0.00 0. 00
Machaeranthera canscens 10.00 0.0 5. 00 5. 00 .00 500 5.00 G.00 0. 00 0.00
" Eriogonum so. 0,00 0.00 5.00 0,00 0.00 0,00 5.00 0.00 0.00 0.00
Epilobium brachycarpum 0. 00 5. G0 0.00 500 10,00 0.00 ¢, 00 5. GO 0,60 0.00
GRASSES
Poa pratensis 0.00 0. 00 5. 00 0.00 0.00 0.00 0,00 0.00 0.00 0,00
Elysus larceolatus 0,00 0.00 0.00 0.00 5.00 0.00 5,00 5,00 0,00 5.00
Elymus cinereus 15,00 20,00  10.00 0.00 0.00 0,00 0,00 0,00 5,00 3500
‘Elymus spicatus 10,00 10.00 500 10,00 25,00 20,00 0,00 0,00 10,00 0.40
COVER
Total Living Cover 3500 35,00 35.00  E5.00 40,00  35.00 30,00 30,00 35,00 &G
Litter .00 10.00 10, 00 10,00 10,00 .00 .00 5. 00 5.00 S
Baraground 0,00 35.00 45.0C  45.00 85,00 35.00 500 50.00 10,00 4R.00
Rack 20.00 20,00 10,00 20,00 25,00 25.00 10,00 1500 50.00  10.0D
% COMPOSITION
Shrubs 0. 00 0.00 429 G. 00 0.00 o857 .00 G. 06 4. 60 0,00
28.37 14,29 28,57 80,00 25.00 14,29 83,33 83.33 0. G0 0,00
Grasses 71.43 85. N1 57.14 40,00 5. 00 S7.1% 16,67 6,67 300.00 100,00




BERVERLRZEZH /B ATHKAWA
Goroor Treek T & £
Recleimed Mine Site
frea “B" ~ Mad Slope
SXposure: :

Siope: 39 den.

¥ean Shev Frep Zawpie Date: 19 Aug 1993
TREES & GHAUBS
1,00 2. 00 10.00 Guercus gawpelii
0. 50 1.50 1b.00 Artemisia tridentata
FORBS
1,50 4,50 10-00 Circium =3,
2,50 6,02 2000 Melilotus offirinalis
3. 00 3. 32 50.00 Machaeranthera canscens
L90 00 20.00 Erioponum sp.
2. 30 3.35 40,00 Epiiobium brachycarpum
GRABSES
0.50 1.50 10.00 Poa pratensis
2. 00 2. 45 40 .00 Elymus lanceolatus
10,50 12,13 =5.00 Elymus cinereys
9.00 E. 00 70.00 tlymus spicatus
CDVER
34,00 4,36 Total Living Cover
7.G¢ 245 Litter
38,80 12,46 Bareground
#0.50  11.28 Roek
% COMPOSITION
4,29 515 Shrubs
374 2962 Forbs
6i.98  28.90 Grasses




BERVERCREER/BLRCKHAKK

Bordon Creek 3 & 6

Reclaimed Mine Site

frea "C" - Portal Pad

Expesures E

Slope: 2 cen

Sample Date: 19 Bug 1993 1. 00 2. G0 3, G0 4,00 5. 00 6. 00 7.00 8.0 2.00 0,00 160

TREES & SHRUBS

Chrysothamus nausecsus .00 1500 ¢.00 0.0 ¢.00 G0t ¢.0¢ 0.0 800 1600 0.00
Artemisia tridentata 1500 25,00 10,00 10.00 0.00 0.00 20,00 0.00 GO0 36,00 30,00
Butierrezia sarothae .00 0. 00 6. 00 0,80 .00 .00 000 ¢.00 8.0 ¢.C0 0.0
FORBS

Medicago sativa 0.00 0.00 0,00 6. 00 .00 .00 0.00 .60 .00 0.00 .00
Circium sp. 0.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00 6.0
Melilotus officinalis 16,00 0,00 0.00 0,00 5.00 6. 00 6. 00 .00 6. 00 6. 00 .06
Aster foliaceus 0.00 10,00 0.00 Q.00 0.00 0.00 10,00 15.00 5.00 0.00 0. 00

Machaeranthera canescens 9. 60 0,00 5. 00 G, 00 0,00 0.00 0. 00 .00 0. 00 ‘0. 00 5.00

GRASBES

Poa pratensis 0.00 0,00 20,00 20,00 0.00  45.00 5.00 .00 10.00 0.00 5.00

Elymys lanceolatus 0,00 0,00 0. 00 0. 00 0,00 0. 00 0.00 0.00 0.00 5. 00 0.00

Elymus cinereus ¢. 00 0.00 5.00 5.00 30,00 5. 00 0.00 4,00 25.00 5. 06 5.00

Elymus spicatus 500 15,00 0.00 500 10.00 0,00 10,00 20.00 10,00 5,00 0.00

COVER

Total Living Cover 385,00 ES.O0 40.00 50,00 45,00 50,00 45.00 40,00  SC.O0  SE.OC  45.00

Litter 5. 00 3,00 5. 00 500 10,00 10,00 10.00 .00 15,00 5.00 5,06

Bareground 35,00 10,00 30.00  30.00 20,00 30,00 20,00  36.00 %00 20,00 35.00

Rack 25,00 20,00 25,00 25.00 5,00 10,00  &5,00 25.00 20,00 20,00 15.00

% COMPOSITION

Shrubs 42,86  b1,54 25,00  25.00 0.00 .00 4444 0.00 0.60 72,73  BE.E7
rbs 42,86  15.38 12,50 0.00 1 .00 22,28 50,00 10,00 0,00  1L11

asses 14,29 23,08 BEL30  T75.00 88.89 100.00 33,33 50.00 90.00 2727 2R.&2




1200 13,00 1400 1S.00 16.00  17.00 800 1860 26,0 Fean SDev Frec
3.00 000 0.00 0.60 6.0 0,00 G. 0 £.0C g.00 = 3% 15.00
0.00 0,00 0.00 0.00 10,00 0.00 0.¢0 0.00 .00 7.50 10,55 40.00
0.00 0. 00 0.00 0.00 0. 00 6.0¢ G.00 .00 10,00 ¢.80 218 5.00
0.00 0.00 0. 00 0.00 500 0,00 0,00 0,00 0.00 ¢. 25 1.03 £.00
0.00 10,00 0.00 0.00 6, 00 6. 00 0.00 0. 00 0,00 0.50 2. 18 5,00
0.00 0.00 0,00 0.00 0.00 0,00 0. 00 0.00 . 00 0.75 c. 38 10,00
25. 00 0.00 0.00 6. 00 G.00 0.00 5. 00 0. 00 C.00 3.50 b. 54 3000
0.00 0.00 3.00 0.00 0.00 0.00 0. 00 00 10,00 g.00 2.9 35,00
© 500 25.00  15.00 0.00 1500 23.00 30,00 3.00 0,00 1L.e5 124 ©5.00
0.00 0,00 0,00 5.00 0.00 0.00 0.00 0,00 15.00 1,25 3.43 15.00
25,00 3.00 0.0¢ 5.00 10,00 0.00 0.00 30,00 0.00 .75 16,30 LD -00
5.00 ¢.00 15.00 25,00 0.00 20,00  10.00 0.00  10.00 8.2% 1,48 70.00
65.00  40.00  35.00 35,00 40,00  45.00 45,00 40,00 45.00 4500 8,37
5. 00 5.00 500 10,00 10,00 5. 00 5. 00 s 16. 60 7.00 2%
10,00 35,00 10.00 30,00  43.00 30,60 20.00 10,00 15.00 24,00  10.07
20.00  20.00 350,00 2. 00 5.00 26,00 30.00 45,00 30.00 E4.00 9.82
7.69 0.00 0.00 0,60  £8.00 0.6 0. 00 ¢.00 fe.or o 19.66 24,53
. 38.46 25,00 1429 0.00 12.50 0.00 1111 1e.50  fe.2p 15,56 14.08
- 9385 75.00 857! 100,00 6250 100,00 BB.89 B7.50 55.55 6478 27.%%




BEAVERCREEH/BLACKRAKK
Borton Creek 3 & b
Reclaiwed Mine Site

frga "0V - Porcal Pad
Exposura: E

Slope: £ ceg.

Bawple Date: 19 Aup 1993

TREES & SHRUBS
Chrysothaitus nauseosus
Ariemisia tridentata
Gutierrezia sarothae

FURBS

Medicago sativa

Circium sp.

Meiiletus officinalis
Aster foliaceus
Machaeranthera canescens

BRASSES

foa pratensis
Elymus lanceclatus
Elymus cinereus
Elymus spicatus

COVER

Total Living Cover
Litter

Bareground

Rock

% COMPOSITION
Shrubs

orbs
Grasses




BERVERCREER/BLACAHAWA

Bordon Creek 3 & 6

Reclaimed Mine Site

firea "D"

Exposure: SE

Blope: 23 - 30 deg.

Sample Date: 19 Rug 1933 1,00 .00 3. 00 4,00 5. GO 6.0 7.00 B.0C .06 160G 11,66

TREES & SHRUBS
Lhrysothamnus nauseosus 0,06 55,00 ¢.00 &80 260 20,00 0.0 ¢ 500 6.00 50.0C
Artemisia tridentata 0.00 0,00 10,00 .00 0.0¢ 4,00 0.0 0,00 0 Q.00 0. 00 3.00
Suaeda torreyana 0.00 0.00 0.00 0.00 ¢.00 6. 00 4,00 6.00 0. 00 .6 .60
Ceratoides lanata 0.00 0,00 0.00 4,00 5.00 0,00 0,00 2,00 0.00 4,00 0,00
FORBS
Hedysarum boreale 0.00 0.00 0.00 5,00 0.00 0.00 5.0 0. 00 6. G0 G. 00 6,00
¥edicage sativa 0.00 0.00 0.00 0.00 0,00 0.00 .00 0.00 0.00 6. 00 4,00
~ Rster foliaceus 0.00 0. 00 0.00 0.00 .00 0,00 0.00 0.00 0.00 0. 00 0.00
Machaeranthera canescens 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 00 0.00 0. 00
Melilotus officinalis 0. 00 0.00 0.00 0.00 0.00 .00 0.00 ¢.00 0.00 0. 06 0.00
.Tragopogon dubius 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 ° 0,00 0.00 0.900
BRASSES
Poa pratensis 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0,00 0. 00 0.00 0.00
Elywus lanceclatus 0.00 5.00 0.00 0.00 25.00 0,00 0.00 10,00 1500 13,00 300
Elymus cinerus 10.00 0.00 5. 00 ¢.00 0.60 10,00 5.060 10,00 0.00 5.00 5.00
Elymus spicatus 30.00 500 15,00 43,00 .00 15,00 20.00 25.00 15,00 1500 0. 00
COVER
Total Living Cover 40.00  B5.00 30,00 20,00 50.0C 45,00  45.00  45.00 40,00 35.00 EBOLOO
Litter 10,00 5.00 .00 10,00 10,00 15.00 20,00  EE.00 25,00 10,00 10.GO
Bareground 30.00 .00 40,00 25,00 25.00 20,00 10,00 10,00 10,00 30,00 i5.00
Rock 20,00 23,00 25.00 13.00 15,00 20,00 25.00 20,00 2500 2500 15,00
(% COMPOSITION
Shrubs 6.0  BhBE 33,33 0.00  50.00  4h44  PRLER .00 12.50 6.0 83,33
orbs 0.00 600 0,00 10.00 0.00 0.00 222 0.00 12,50 0,00 0.00

Brasses 00,00 15,38  bB.E7 90,00 50.00 E5.56  55.56 100,00  75.00 100.00  16.67




12,00 1500 1400 1500 1600 17.0C  1B.0C  19.00  20.00  Mean  SDav Freo
0.00 500 0,00 500 600 000 000 600 000 550 1590 40.00
0.00 0.00 500 500 000 000 10.00 000 0,00 30 3L 20.00
0,00 0,00 0.00  G.O0C 500 000 0060 GO0 600 G 109 5.00
0.00 0,00 0,00 000  0.00 000 000 000 000 0,25 1,03 5.00
000 500 500 000 000 000 GO0 GO0 .00 L6 260 20.00
.00 000 000 000 500 000 500 000 500 075 1.73 15.00
0.00  0.00 2500 16,00 @00 20.00 000 GO0 0,00 275 698 15.00
500 500 000 000 500 10,00 500 10,00 500 275 1.3 45 .00
600 000 0.00 0.00 0.00 0.00 10,00 000  G.0O. 050 218 5.00
. 0,00 500 000 000 000 000 0.00 0.00 0,00 0,85 1.09 5.00
000 0.00 1500  0.00 €00 0,00 10,00  0.00  0.00 1,25  3.83 10 .00
500 10,00  0.00 500 20,00  5.00 0,00 10,00 10,00 7,00  T.14 5 00
.00 5060 0,00 500 000 500 0,00 40,00 20,00 6.5  9.20 0 .00
25,00 0.00 .00 1500 0,00  10.00 10,00 0,00 0.00 12,85 12,09 LS,00
3500 35,00 50.00  45.00 3500 50,00 50.00 60,00  40.00  45.25 9,15
5.00 10,60 10,00 BS.00 15000 5.00 10,00 S.00 10,60 1200 E.ED
20,00 3500 2500 10.00 30,00 1500 1500 10,00  15.00 13,75 9,55
40,00 20,00 15,00 20,00 20.00 30,06 25.00 25.00 35,00 2300 640
0.00 1429 10,00 EBEE 1489 GO0 20,00 GO0 GO0 20.3%  25.77
. 14,29 42.85 6000 22,22 EB.57  60.00 40.00 1B.67 2500 1072 1940
85.71 42,86 30.00 55,56 S7.14 40,00 40,00 8333 75.00  BL.7E IS.BB




BEAVERCREER /BLATHHAMK
Gordon Creek 3 £ 6
Reclaimed Mine Site

frea "D"

Exposure; 52 E

Slope: 5 - 30 dec.
Sample Date: {9 Aup 1993

TREES & SHRUES
Chrysobhammus rauseosus
Artemisia tridentata
Suaeda forreyana
Ceratoiges lanata

FORRS

hedysarum boreale
¥edicago sativa

Rster foliaceus
¥achaeranthera canescans
¥elilotus officinalis

.Tragopogon gubius

BRASSES

Poa pratensis
Elymus lanceclatus
Eiymus cinerus
Elymus spicatus

COVER

Total Living Cover
Litter

Bareground

flock

% COMPOSITION
B9rubs

orbs
Grasses




BERVERCREEK/ RLATKKAWK
Bordon Creex J & &
Reciaimed Mine Site

Area "E"

Exposure:

Slope:

Sample Date: 19 Aug 1993 .00 2. 00 3. 00 4, GG .00 £.00 7.0G 8. 00 8. 00 3600

TREES & SHRUBS

Chrysothamus nauseosus 6.60 Rt G.G0 . 50 ¢.Co G GO 0. Gl GO LROC 6,00

Kochia orostrata 0. 00 0.00 30,00 0. 80 0. 00 0.00 20.00 15.00 4.00 5.00

Leratoides lanata 0. 00 0.00 10.00 G.0¢ 0.00 iR G 00 G, 0¢ 6. 00 0.00

FORBS

BRASSES _

Agropyron cristatum 0.00 0. 00 0. 00 0.00 10. 00 0. 00 .00 ¢. 00 G. 00 G, G0

Poa pratensis 20,00 20,00 0,00 40,00 10.00 25,00 1500  0.00  0.00  5.00

Elymus cirereus 25,00 30,00 25,00 20,00 20.00 35,00 20.0¢ =5, 50, 00 10,00

COVER

Total iiving Cover 45,00 50,00 65, 00 £0. 00 5. 00 £G. 00 55,00 70.00 75 GO 40,00

Litter 9. (0 15.00 5.00 15,00 25, 00 2a. 00 15. 00 10. 00 5. 00 5. 00

Bareground 25,00 25,00 20.00 i15.00 20,00 10,00 20.00 1500 15.¢ £5.00

Rock 5.00 10.¢0 10,00 10,00 10.00 5.00 10,00 200 5.00 10,00

% COMPOSITION

Shrubs 0.0 C. 00 6l.54 G.0C .41 C.00  36.36 l.43 34,33 BE. 50
%rhs 0.00 000  0.00 000 000  0.00  0.00 0,00  0.00 .00
' a5ERS 100,00 100.00 3B.46  100.00 88.89 100.0C Ba. &4 78.57 &6, 67 37.50




BEAVERCREER/ BLACKHAWK
Gordon Creex 3 L 6
Reclaimed ¥ine Site

frea “E*
Exposure: Dw
Slope:
Mearn Shev Freeo Sample Date: 19 Aup 1993
TREES & SHRUBS
4,30 3.07 20.00 Chrysothamus nauseosus
7.50 1608 5o0.00 Kochia prostrata
.00 3. 00 10.00 Ceratoides lanata
FORBS
BRAGSES
1.00 3.00 10.00 Agropyron cristatum
13.30 12. 46 10,00 Pea pratensis
29,00 13.38 to00.00 Elymys cinereus
COVER
56.50 10,97 Total iiving Cover
14.50 7.89 Litter
2i.00 9.17 Bareground
8.00 2,453 Rock

4 COMROSITION
22.83  23.64 Shrubs
0.0¢ 0.00 Faorbs
71.37 23.64 Grasses




BEAVERCREEH/ BLACKHARA

Sorcon Creek 3 & b

Reclaimed Mine Site

Area *r®

Exptsure; S

Siape:

Sample Date: i9 Aug 1993 L.G0 .00 3. 00 500 ALY .00 7.00 8.00 3.00 16,00

TREES & SHAUBS

friemisia trideniata 15,060 .00 C.ou C.0¢ C. 00 .00 €. 00 G0 {00 0.6
Kochia prostrata 0,00 5.00 G. 00 0.0 0.00 G, 00 ¢. 00 0.00 0,00 0,00
Leratcides lanata 6. 00 0.0G 0.00 0.0C 0,00 G.00 4,00 G. 00 GO0 5. 00
FORBS
Melilotus officinalis 0. 00 8, 60 0.00 0. 00 0. 00 0. 00 .00 0.6 G.00 6.00
Hedysarum boreale 0.00 0.00 0.00 0,00 0,00 0,00 0.00 10,00 0,00 0,00
BRASRES
Roropyron cristatum 0.00 0.00 0.00 0.00 .00 0,00 0.00 0.00 10,00 0.00
Poa pratensis 10,00 0.00 10,00 20.00 0,00 20,00 0.00 16,00  10.00 0,00
Elywus lanceoistus 15,00 20.00 ¢.00 25,00 G, 00 0.00  10.00 0.00  15.00 0.00
Elymus cinereus 0.00 %00  20.00 0,00 20,00 10,00  40.00 15,00 2500 40,00
Elymus spicatus 0.00 0.00 40,00 0.00 30,00 20,00 1G.00 10,00  10.00  25.00
COVER
Total Living Cover 50,00 35, 00 70.00 45.00 50.60 50. 00 £0. 00 5. 0 75,00 70,00
Litter 5.00 5.00 15,00 15,00 5,00 23,00 5. GO 20. 00 5.00 .00
Bareground 30.00 3500 10,00 20,00 D50 2,00 25,00 15.00 16,00 2000
Rock 25,00 25,00 W00 20,00 20,00 00 10,00 20,00 15,00 5.00
% COMPOSITION
Shrubs .S 1433 0. 00 0,00 ¢. 00 0,60 0.00 .00 0. GG 7,14
‘orbs . 0,00 14,29 0. 00 0,00 0.00 0.00 0,00 e2. a2 0,00 0,00

Grasses B30 7143 100.00  100.CG 100,00 100,00 300.00  77.7B 100,00 9286




BEAVERCREEK /BiACKHAMWK
Gorgon Creek 3 & b
Reciaimed Mire Site
fregs "F"
Exposure: S
Giooe:

Yean EDev Frec Sample Date: 19 Aup 15993

TREES & SHRUES

1.50 4,50 {000 Artemisia tridentata
0.50 1.80 10 -00 Rochia prostrata
0.50 1.50 10.00 Ceratoides lanata
FORES
0,50 1.50 10: 00 Kelilotus officinaiis
1,00 3. 00 16.00 Hedysarus boreale
GRAGSES
1. 00 3.00 lo.6o Rogropyron cristatum
8.00 7.48 o0 .00 Poa pratensis
8.50 9.83 .00 Elymus lanceclatus
150 13.83 g0.00 Elymus cinereus
14,50 13,12 70.00 Elymus spicatus
COVER
53,30 1846 Total Living Cover
10.50 7.23 _ Litter
2. 00 7.68 Bareground
15.00 77 Rock
1 COMPOSITION
589 15L& Shrubs
3. 65 7.54 Forbs

90,46  13.563 Grasses




BEARVERCREEK/BLACKHAKK

Bordon Creek 5 & &

Reciaimed Mine Site

Area "G"

Exposure; ©

Slope:

Sample Date: 19 Aug 1993 1,00 2.0 3.00 400 5. 00 5. G0 T 00 &. 00 9.0 i6.00

TREES & SHRUBE

Rrtemisia tricentata 0. 00 ¢.0¢ C.00 ¢. o0 0.00 G0 8.0 2680 G0 £.00
FORBS

Hedysaruw boreale 20.00  15.00 ¢.00 6.60 0.00 ¢. 00 0,00 500 0.00 .00

GRASSES
Dactylis glomeratus 0.00 0.00 0,00 0.00 0, 00 ¢.00  30.00 .00 10.00 0,00
Poa pratensis 20.00  15.00 0.060 25.00 0,00 6,00 0.00 0.00 15.00 10,00
Elymus lanceolatus ¢.00 0.00 0.00 0.00 ¢.00 0,00 0.00 ¢.00 0.0 2500
Elymus cinereus 10,00 10,00 75.00 3500 30,00 75,00 0,00 10.00 5. 00 10,00
Elymus spicatus 0.00 .00 0.00 6.00 20,00 0,60  20.00 20.60 20,00 .00
COVER
Total Living Cover 9.0 K0.00  75.00  BG.GG 50.00  TS.00 56.00 .00 S0.00 45,00
Litter 20,00 15.00 3.00 20,00 5.00 3.00 25,00 500 10,00 5.00 .
Bareground 15,60 36,00 35,00 i5.00 30,00 15,00 .00 3.00 3500 30,00
Rock 15.00 15,00 500 5.00 15.00 5.00 20,00 10,00 S.00 0 20,00
% COMPDSITION .
Shrubs 0,00 0.00 0.00 6.00 0.6 6.0 0.00 36. 36 0, 00 0,06
mr‘bs : 40,00 37,50 0.00 0.00 0.00 0.00 0.0 9.09 0.00 €. 00
' 35585 60.00 62,50 100,00 100,00 100,00  100.06 106,00 5455 100.00 100,00




EERVERCREEK /BLACKHARKA
bordon Creek 3 & £
Reciaimed Mine Bite

firea "G"
Exaesure: E
Sloge:
Fean SDev Frec Samsle Date: 17 Rug 1993

TREES § SHAUBS

2.00 .00 10.00 Artemisia tridentata
FORBS

4,00 7.00 30,00 Hedysarum boreale
BRAGSES

4.00 9.17 20.00 Dactylis nlomeratus

8.50 9.83 50,00 Doa pratensis

2,30 7.50 10,00 Elymus lanceclatus

26.00 26.33 40 .00 £lymus cinereus

8.00 5.80  40.00 Elymus spicatus
CIVER

30 1L.1B Tetal Living Cover

il.50 1,43 Litter

- 22,00 9.5% Bareground
11,50 5. 9% Rock

% COMPOSITION
3. 64 1¢.9¢ Shrubs
B.BE 15,29 Forbs
87.70 18.87 Grasses




BEAVERCREEK/BLACHHAKK

Bordon Creek 2 § 6
Reclaimed Mire Site
Area "'

Exposure: E

Slope:

Sample Date: 19 Aup 1993 100 &40 3.00 500 5.00 B 00 7.00 .00 9.60 10,00
TREES & SHRUBS

Chrysothamus nauseosus 0,00 GG 0.0 6.0 0.0 0,00 . 00 0,00 .60 16,00
firtemisia tridentata 0,00 5. 00 0,00 15, 00 0,00 $.00 G, 00 25,00 0. 40 G. 00
FORBS
"Medicago sativa G0 0,00 0,00 0. 00 5.00 5.00 0.00 0.00 ¢. 00 C.00
Machaeranthera canescens 0.00 0.00 0.00 10,00 0,00 0. 00 0.00 0.00 0,00 0. 00
Salsola iberica 0.00 ¢. 00 .00 G. 00 0. 00 6. G0 15. 00 6. 00 0. 00 0,00
Kochia scoparia 0.00 0.00 0.00 0. 00 0.00 .60 10,00 .00 0.00 4,00
GRASEES

Poa pratensis 25.00 20,00 30,00 15,00  20.00 0.00 0.00 .00 0.00 0.00
Elywmus lanceolatus 0.00 0.00 0,00 0.00 0.00 20,00 15,00 0.00 2500 10,00
Elymus cinereus 10.060 15,00 5.00 6,00 0.00 0.00 0.00 5.06 30,00 Z5.00
‘Elymus spicatus 0.00 0.00 5.00 0. 00 0.00 5.00 0.00 0.00 0.00 .00
Bromus tectorum 0. 00 0.00 5.00 0.00 0.00 0.00 0.00 5. 00 0.00 0.00
COVER _

Total Living Cover 3500 40,00 45.00 40,00 45.00 30,00 40,00 35.60  55.00  45.00
Litter 5.00 10.00 10,00 5.00 10,00 .00 5.00 10.00 15,00 &8, 60
Bareground 40,00 30,00  25.00  35.00 5.00 35,00 45,00 40.00 5.00  15.00
Reck 20.00 20,00 20,00 20,00 30,00 30,00 10,00 1500 2500 15,00
% COMPOSITION

rubs .00 12,30 0,60 31.50 4444 GO0 0,00 71,43 0.0 2222

orbs 0.00 0.00 0.00 25.00 111 16,67 B2.50 0.00 0,00 0. 00
Brasses 160,60 87.50 100,00  37.50 4444 B33 37.50 ER.57 100,00  T1.7B




BEAVERCREEK/BLACK KR
Gorgon Creek 3 & €
Reclaimed Mine bite
Area *H®

Exsosurg: €

Sicpe:

Fean Soev Freg Samole Dates 19 Aug 1993
TREES & SHRUBS
3,00 B, 40 20.00 Chrysoihamus nauseosus
450 8.20 20.00 temisia tridentata
FORES
1.00 2.00 20.00 Medicago sativa
100 3.00 10 00 Machaeranthera canescens
1.50 4,30 10.00 Salsola iberica
00 3. 00 {0.00 Hochia stoparia
GRASSES
11,00 11,58 50.00 Poa pratensis
7.00 9,27 40.00 Elywus }anceclatus
900 10,44 Lo OO Elymus cinereus
100 2.00 26,00 Elymus spicatus
1.00 2.00 20.00 Bromus tectorun
CIVER
41,00 6.63 Total Living Cover
10,00 59 Litter
28,30 12,46 Bareground
20,50 6. 10 Rock
% COMPORITION
18.8:  23.66 Shrubs
11,33 18.% Forbs
89,66 27.79 Brasses




BEAVERCREEK/BLACKHAWK
Gordon Creek 3 & &
Reclaimed Mine Site

frea "RA" thru "H" Combined

XPOSUre: frea A =1 thru 30
‘lopea
Sample Date: 19 Hug 1993 1.00 2,00 3.00 4.00 5. 00 6.00 7.00 8.00 9.0 10,00 11,00
TREES & SHRUBS
Rosa woodsii 0.60  20.00 0.00 0.00 0. 00 0. 00 0.00 .00 0.00 0. 00 0.00

Chrysothasnus nauseosus 0.00 0,00 0.00 5.00 0.00 0.00 0. 00 0.00 0.00 0.00 0. 00
Symphoricarpos oreophilus  0.00 0.00 0.00 0,00 6,00 10,00 10,00 0.00 0.00 0.00 0.00

Duercus gawbelii 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 5,00
Artemisia tridentata 0,00 0.00 0.00 0.00 0. 00 0,00 0. 00 0,00 0.00 0.00 0.00
Rbies concolor 0,00 0.00 0.00 0,00 0.00 0.00 10,00 0.00 .00 0.00 .00
Butierrezia sarothae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Suseda torreyana 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
Ceratoides lanata 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
Kochia prostrata 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FORBS :
Rster foliaceus 10, 00 0.00 0.00 0.00 0.00 20.00 5.00 0.00 0.00 0.00 0.00
Machaeranthera canescens 0,00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00  5.00
Balsola iberica 0.00 0.00 0,00 5,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Eriogonum sp. 0.00 0,00 0,00 3.00 0.00 0.00 .00 30.00 0,00 0.00 0.00
Circium sp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pelilotus officinalis 0.00 0,00 0.00 0.00 0,00 0,00 0.00 0.00 0.00 0.00 0.00
_Epilobium brachycarpum 0.00 0. 00 0.00 0,00 0.00 0,00 0.00 0,00 0,00 0. 00 0.00
Medicago sativa 0.00 0,00 0,00 0.00 0.00 0.00 0,00 0,00 0.00 0.00 0.00
Hedysarum horeale 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0.00  0.00  0.00 0.00
.’ ragopogon dubius 0,00 000 000 000 000 000 000 000 000 0,00 0,00

Hochia scoparia 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
BRASSES

 Poa pratensis 0.00 0.00 .00 0.00 5.00 500 0.00 0.00 10.00 0.00 5,00
Elymus lanceolatus 15,00 20,00 10,00 25.00 30,00 20,00 10,00 5.00 25,00 0.00 0. 00
Elymus cinereus 5.00 0,00 20.00 0.00 0.00 5.00 0.00 0.00 5.00 25.00 5.00
Elymus spicatus 10,00 10,00 0.00 0,00 0,00 0.00 0.00 0.00 0,00 2500 35.00
Stipa hymenoides 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
Agropyron cristatun 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0,00 0,00 0.00
Dactylis glomeratus 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Browus tectorum 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0.00 0.00 0,00 0,00
COVER
Total Living Cover 40.00 50,00 35.00 40.00 35.00 BO.O0  35.00 35.00  40.00 50.00  55.00
Litter 3.00 .00 15,00 5.00 500 10,00 5.00 500 15,00 20,00 10,00
Bareground 35.00  25.00 5,00  35.00 35.00 - 10.00 AS.00 40,00 20,00  10.00  10.00
Rock 20.00 20,00 43.00 20,00 25,00 20.00 15,00 20.00 25.00 20,00 25.00
% COMPDSITION
Shrubs - 0.00  40.00 0.00 12.% 0.00 16,67 57.1% 0.00 0.00 0.00 5.09
Forbs 25,00 0.00 1429 25.00 0.00 33,33 1429 8.7 0,00 0.00 9.09
Brasses 75,00  60.00 B5.71 650 100.00 S50.00 28.57 14.29 100,00 100.00  B1.82




12,00 13,00 1400 15.00 16,00 17.00 18,00 19.00 20.00 21,00 22,00 E3.00 24.00
0.00 0.00 0.00 0.00 ¢.00 6. 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 0.00 0.00 0. 00 0.00 0.00 0,00
0.00 20,00 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 0.00 15.00 .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 5. 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 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 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 .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 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 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 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 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 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 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 10,00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0,00 5.00
0.00 0.00 25.00 0.00 0.00 15.00 0.00 30,00 15.00 5.00 20,00 20,00  10.00

30. 00 0.00 0.00 30.00 15.00 5. 00 5.00 0.00 0.00 60.00 6.00 0.00 15,00

2.00  10.00 0.00 500 1500 10.00 25,00 .00 15.00 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 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 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

60.06 35,00 25.00 70.00 45,00 30.00 50,00 35.00 30.00 65.00 20.00 20.00 35.00

10.00 1500 10,00 10,00 10,00 10,00 1500 10.00 10,00 500 10,00 10.00 30,00

15.00  30.00 45,00 10,00 25,00 30.00 15.00 10,00  35.00 5.00 45,00 55.00 25.00

15,00 20.00 20,00 10,00 20.00 30,00 20,00 45.00 25.00 2500 2500 15.00 10.00
0,00  T7.14 0.00 .14 33.33 0.00  20.00 0.00 0.00 0.00 0,00 0.00 0.00
0.00 14,29 0.00 0.00 0.00 0.00 20.00 0,00 0.00 0.00 0.00 0.00 0.00

100.00  28.57 100.00 92.85 6A.67 100,00 60,00 100.00 100.00 100,00 100.00 100.00 100.00




firea B = 31 thru 40

.00 26,00 27,00 28,00 2900 30.00 3L00 3200 3300 3400 I.00 3600 37,00

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
3.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0. 00 0. 00 0.00
6.00 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  10.00 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 .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 0.00 0.00 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 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 20,00 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 23.00 0.00  10.00 0.00 5. 00 5.00 0.00 5.00 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 0.00 500 0.00 0.00 0.00 0.00 0.00 5. 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 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 5. 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 .00 10,00 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 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 0.00 0.00 0.00 0.00 0.00 .00 0.00 5. 00 0.00 0.00 0.00 0.00
25.00 25.00 6.00 35.00 00 3500 0.00 0.00 0.00 0.00 5.00 0.00 5.00
10,60 0.00 0.00 0.00 0.00 5.00 15,00 20,00 10.00 0.00 0.00 - 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 10.00 10,00 500 1000 25,00 20.00 0.00

5.0 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 0.00 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

45,00 25,00 25,00 35,00 25,00 40,00 3500 3500 3500 25,00 40.00 35.00  30.00
- 10,00 10,00 5.00 15,00 10,00 10.00 5.00 10,00 10,06 10.00 10,00 5.00 5.00
35,00 25.00 £0.00 45.00 40,00 45,00 40,00 35,00 45.00 45,00 O5.00 3N.00 55.00
10.00 40,00  10.00 5.00 25.00 5.00 20,00 20,00 10.00 20,00 25,00 £5.00 10.00

i1 0. 00 0.00 0,00 0.00 0.00 0.00 0,00 14,29 0.00 0.00 28.57 0.00
0.00 0.00 100,00 0.00 100,00 0.00 28,57 1429 28.97 R0.00 25,00 14,39 83.33
88.89  100.00 0.00 100.00 0.00 100.00 71.43 8571 TR} 40.00  T75.00 SLi4 1667




firga C = 41 thru 60

38.00 33.00 40,00 41,00 42,00  43.00 44,00 45,00 46,00 47,00  48.00  45.00 50.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0,00
.00 0,00 0.00 0.00  15.00 0.00 0.00 0.00 0,00 0.00 6. 00 0.00 10,00
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 0.00 0,00 15.00 25,00 10,00 10.00 0.00 0.00  20.00 0.00 .00 30,00
0. 00 0.00 0.00 0,00 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 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 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 0.00 0.00 0,00 0.00 10,00 15,00 500 0.00
0.00 0.00 0.00 5.00 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 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 0.00 0.00 0.00 0.00
20.00 0.00 0.00 10,00 0.00 0,00 0.00 5.00 0.00 0.00 .00 0.00 0.00
500 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 0.00 0.00 0.00 0.00 0.00 0.00 6. 00 0.00 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 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 20.00 20,00 0.00  45.00 5.00 0.00 10,00 0.00
5. 00 0.00 5. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 500
0.00 25.00 35.00 0.00 0.00 5. 00 5.00  30.00 5.00 0.00 0.00 25,00 3.00
0.00 10,00 0.00  5.00 15.00 0.00 S5.00 10,00 0.00 10,00 20.00 10,00 5.00
0.00 0.00 0.00 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 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 0.00 0.00 0.00 0.00 0.00

30,00 35,00 40.00 35,00 E£5.00 40,00 40,00 45,00 50.00 45.00 40,00 50.00 55.00

5.00 5.00 5.00 5.00 5.00 5.00 500 10,00 10,00 10,00 .00  15.00 5. 00
30.00 10,00 4500 35.00 10,00 30,00 30,00 20.00 30,00 20,00 30.00 15.00 20.00
1500 50,00 10.00 2500 20,00 25,00 25.00 25.00 10,00 2500 2500 20.00  20.00

0.00 0.00 0.00 42,86 Bl.54 25.00 25.00 0.00 0.00  A4.44 0.00 0.00 7273
83.33 0,00 0.00 42,8 15,38 12.% 0.00 11,11 0.00 2,22 50.00 10,00 0.00
16.67 100.00 100.00 14,29 23,08 6250 75.00 8B.89 100.00 33.33 50.00 90.00 27.27




81,00 52,00 53.00 5400 55.00 56.00 57,00 SB.00 59.00 60,00 6100 82,00  63.00
0.00  0.00 0,060 0,00 000 000 000 000 0.00 000 000 000 0.00
0.00  5.00 000 000 000 000 000 000 000 0,00 000 5500  0.00
0.00 0,00 000 0.00 000 0,00 000 000 000 600 000 000  0.00
0,00 0.00 0,00 000 000 000 000 000 000 000 000 000 000
30,00 0.00 0,00 0,00 000 10,00 000 000 000 000 0.00 000 10.00
0.00 0.00 000 000 0,00 000 000 000 000 000 000 000  0.00
0.00 0,00 000 0,00 0,00 000 000 000 000 10.00 000 0,00  0.00
0,00 0,00 000 000 000 000 000 000 000 000 000 000 0.00
0,00 000 000 000 000 000 000 000 000 000 0,00 000 0.00
0,00 0.00 0,00 000 000 000 000 000 000 000 000 000 0.00
0.00 2500 000 000 0.00 000 000 500 000 0.00 000 000 0.0
500 000 000 500 000 000 000 000 500 1000 000 000 0.00
0.00 000 000 000 000 000 000 000 000 000 000 000 0.00
0.00 000 000 000 000 000 000 000 000 000 000 0,00 0.0
0.00 - 000 $0.00 0.00 000 000 000 000 000 000 000 000 0.00
0.00 0,00 000 000 000 000 000 000 000 000 000 000 0,00
0,00 000 000 0,00 000 000 0.00 000 000 000 000 000 0.00
000 000 000 000 000 500 000 000 000 000 000 000 0,00
0.00 000 000 000 000 000 000 000 000 000 0.00 000 0.00
0.00 0,00 0,00 000 000 000 000 000 000 000 000 000 0.00
0.00 000 000 0,00 000 000 000 000 000 000 0.00 0,00 0.00
500 500 25.00. 1500 000 1500 2500 3000 500 0,00 0.00 0.00 0.00
0.00 0.00 0.00 000 500 000 000 000 0,00 1500 000 500 0.0
5.00 2.0 500 000 500 1000 000 000 30.00 0,00 10.00 0,00 500
000 500 0.00 1500 2500 0.00 20.00 10.00 0,00 10,00 30.00  5.00 15.00
0,00 000 000 0,00 0,00 0,00 000 000 000 000 000 000 000
0.00 000 000 000 000 000 000 000 000 000 000 0,00 0.00
0,00 0,00 0,00 000 000 000 000 000 000 0.00 000 000 0.00
0.00 000 000 000 000 000 000 000 000 000 000 000 000
§5.00 65,00 40,00 35.00 35,00 40.00 45.00 A5.00 40,00 45.00 40.00 £5.00  30.00
500 500 500 500 10,00 10,00 500 5.0 500 10.00 10.00 500  5.00
3500 10,00 35,00 10,00 30.00 4500 30.00 20,00 10,00 15.00 30.00  5.00  40.00
15,00 20,00 20,00 50,00 2500 500 20.00 30.00 45,00 30,00 20.00 25.00 25.00
66.67 7,69 000 0,00 000 2500 000 000 0,00 22,22 0,00 8462 I3.33
L1 3846 2,00 1429 000 125  0.00 i1.11 125 222 0.00 0.00  0.00
2.2 53.85 75.00 8571 100,00 62.50 100,00 B8.89 8750 55.56 100.00 15.38 . G667




Area D = 61 thru B0

B4,.00  65.00  BR.O0O 67.00 68,00 BS.00 70,00 7000 7200 73.00 7400 7500 76,00

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 20,00 20.00 10,00 0.00 5, 00 0.00 50,00 0.00 5.00 0.00 3,00 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 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 5.00 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. 60 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 5.00
0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00
0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.90 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 2500 10.00 0. 00
0.00 0.00 0.00 5,00 0.00 5. 00 0.00 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 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 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 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

5. 00 0. 00 0.00 5.00 0.00 0.00 .00 0.00 0.00 5.00 5.00 0.00 0.00
. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 15,00 0.00 0.00
0.00 26.00 0.00 0.00 10,00 15.00 15.00 5.00 500 10,00 0.00 500 20,00
0.00 0.00  10.00 .00 10,00 0.00 5. 00 5.00 0.00 S.00 0.0 5.0 0.00
45.00 0.00 15,00 20,00 25.00 15,00 15.00 0,00 25.00 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 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 0.00 0.00 0.00 0.00 0.00 0.00

50,00 50,00 45,00 45.00 45.00 40,00 35.00 60,00 35,00 3500 50.00 45.00 35.00
10,00 10,00 15.00 20,00 25,00 25,00 10,00 10,00 500 10,00 10,00 25,00 15.00
.00 .00 2000 10,00 10,00 10,00 30,00 1500 20.00 3500 25.00 10,00 30,00
15.00 15.00 20,00 2500 20,00 2500 25,00 1500 40.00 20.00 i5.00 20,00 20.00

0.00 50,00 44,44 22,22 0.00 12.50 0.00 83,33 0.00 1429 10,00 22.22 14,29
10.00 0.00 000 2.2 .00 12,50 0.00 0.00 1429 42,86 B0.00 22,22 28,57
.00 50,00 55.56 55.96 100,00 75.00 100,00 16,67 8571 42.B6 30,00 5556 5014




Area E = 81 thru 30

77,00 78,00 79.00 80.00 BLOO  B2.00 B3.00 8400 B85.00 8600 B7.00 BB.00 83.00

0.00  0.00 0,00 000 000 000 0.00 000 000 000 0.00 000 0.0
0.00 0,00 0.00 000 000 000 000 000 000 000 000 000 2500
0.00 0,00  0.00 000 000 000 0.0 000 0600 000 000 000  0.00
0.00 000 000 000 000 000 000 000 000 000 0.0 000 000
0.00 10,00  0.00 0,00 000 000 000 000 000 000 000 000 000
0.00 0.00 000 000 000 000 000 000 000 000 000 000 000
0.00 0.00 000 0,00 000 000 000 000 000 000 000 000 000
0.00 0.00 0,00 000 000 000 000 000 000 000 000 000 000
0.00  0.00 000 0.00 000 0.00 10,00 000 000 0.00 000 000  0.00
0.00 0,00 0,00 000 000 000 30.00 0,00 500 000 20,00 15.00 0.00

20.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10,00 300 10,00 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 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 ¢.00 0. 00 0. 00 0.00 0.00 .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 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 3.00 0.00 5. 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 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 G.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 0.00 0.00 20,00 20.00 0.00 40.00 10,00 2500 15.00 0.00 0.00
500 0.00 10,00  10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5. 00 0.00 40,00 20,00 25,00 30,00 25,00 20,00 20,00 3500 20,00 5500 50.00
10.00 10,00 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 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 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

50.00 50,00 80,00 40,00 45.00 50,00 65.00 B0.00 45,00 £0.00 5500 70,00 7500

500 10,00 500 10,00 2500 15.00 500 15,00 25.00 25,00 15.00 10,00 5. 00
15.00 1500 10,00 15.00 25,00 25.00 20,00 15.00 20.00 10,00 20,00 15,00 15.00
30,00 25,00 25.00 35.00 500 10,00 10,00 10.00 10,00 .00 10,00 5.00 5.00

0.00 20,00 0.00 0.00 0.00 0,00 6154 0.00 1L.11 0.00 3.3 21,43 33.33
£0.00  40.00 1h.B7  25.00 .00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
40.00 40,00 83.33 75,00 100.00 100.00 38.46 100.00  88.89 100.00 63.64 78.57 66.67




frea F = 51 thru 100

20,00 91,00 9%.00 9300 94,00 95.00 9%.00 97.00 98.00 99,00 100.00 101.00 102,00

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
20.00 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 .00 0.00 0,00 0,00 0.00 0.00 0.00 0.00 6.00 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 0.00 0.00 0.00 0.00 0.00 0.00 .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 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.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 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
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 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 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 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 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
0. 00 0. 00 0,00 0.00 0.00 0,00 0. 00 0.00 10,000 0.00 0.00 20.00 15.00
0.00 0.000 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

%00 10,00 0.00 10,00 20.00 0.00  20.00 0.00 10,00 10,00 0.00 20,00 15,00
0.00 15.00 20.00 0.00 25.00 0.00 0.00 10,00 0.00 15.00 0.00 0.00 0.00
10. 00 0.00 500  20.00 0.00 20,00 10.00  40.00 15.00 25,00 40.00 10,00  10.00
0.00 0.00 0.00 40,00 0.00 30,00 20.00 10,00 10.00 10,00  25.00 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 10.00 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 0.00 0.00

40,00  40.00 35.00 70,00 45,00 50,00 50.00 BO.00 45,00 70,00  70.00 50.00 40,00
3.00 3. 00 300 1500 15,00 5.00 25.00 500 20.00 5. 00 500 20,00 15,00
45.00 30,00 35.00 10,00 20,00 25.00 20.00 25.00 1500 10,00 20,00 1500 30,00
10,00 25,00 25.00 %00 20,00 20,00 300 10,00 20,00 15.00 500 15,00 15.00

6230  37.%0  14.29 0.00 0.00 0.00 0.00 0.00 0.00 0,00 1.1% 0.00 0.00
0.00 0.00 14,29 0.00 0.00 0.00 0.00 0.00 222 0.00 0.00 40.00 37.50
37,50 6250 71.43 100,00 100,00 100.00 100,00 100,00 77.78 100.00 9286  60.00 . 62.50




Area B = 101 thru 110

.103.00 104,00 105.00 106,00 107.00 107.00 109.00 330.00 111,00 112.00 113.00 114,00 115.00

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 .00 0,00 0,00 20.00
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 0.00 0.00 0.00 .00  20.00 0.00 0.00 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 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 9.00 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 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 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 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 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 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 5.00 0.00 .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 0.00 0.00 0.00 0.00

0,00 25.00 0,00 0.00 0.00 0.00 1500 10.00 25,00 20,00 30,00 1500 = 20.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 2500 - 0.00 0. 00 0,00 0,00 0.00
75.00 300 30.00 75,00 0.00  10.00 %00 10.00 10,00 15,00 S0 0,00  0.00
0.00 0.00 20.00 0.00 20.00 20,00 20,00 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 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 30,00 0.00 10.00 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

75.00 50,00 50.00 75,00 50,00 55.00 50,00 45.00 35.00 40,00 45.00 40,00  45.00
5.00  20.00 % 00 500 25.00 .00 10,00 5.00 300 10,00  10.00 500 10,00
500 15.00 30,00  15.00 3.00 30,00 35,00 30,00 40,00 30,00 25.00 35.00 15,00
5.00 300  15.00 500 20,00 10.00 3.00 20.00 20,00 20.00 20,00 20,00 30,00

0.00 0.00 0.00 0,00 0.00 36.36 0.00 0,00 0.00 12,50 0.00 37.50  44.44
0.00 0.00 0.00 0.00 - 0.00 5.09 0.00 0.00 0.00 0.00 0,00 25,00 1114
100.00 100,00 100.00 100.00 100.00 5455 100,00 100.00 100,00 87.50 100,00 37.50 44,44




BEAVERCREEX/BLACKHAWK
Bordon Cresk J 8 6
Reclaimed Mine Site

Area "R" thru "H* Combined

frea frea H = 111 thru {20 Exposure;
Slope:
. 116,00 117,00 118.00 119,00 120.00 Fean Shev Frea Sample Date: 19 Aug 1993
TREES & SHRUBS
.00 0.00 0.00 0.00 0.00 0.17 1.82 0.%3 Rosa woodsii
0.00 0.00 0.00 0.00 10. 00 2.38 .04 15.00 Chrysothaenus nauseosus
0.00 0.00 0.00 0,00 0,00 0.38 2,23 2.33 Symphoricarpos oreothilus
0,00 0.00 0,00 0.00 0.00 0.85 1.89 3.33 Buercus gambelii
0.00 0.00 25,00 0.00 0.00 &9 6,15 13.23 Artemisia tridentata
0.00 0,00 0.00 0.00 0.00 0.08 0.9 0.33 fibies concolor
0.00 0,00 0,00 0,00 0.00 0.08 0.91 0.93 tutierrezia sarothae
0.00 0.00 0.00 0.00 0.0 0. 04 0.45 0.9 Suaeda torreyana
0.00 0.00 0.00 0,00 0.00 0,17 L1 2.0 Ceratoides lanata
0. 00 0.00 0.00 0.00 0,00 0.67 3.59 5.00 Kochia prostrata
FORES
0.00 0.00 0.00 0.00 0.00 1.% 4,90 10.83 fister foliaceus
0.00 0.00 0.00 0.00 0,00 1,50 3.45 22.50 Machaeranthera canescens
0,00 15,00 0,00 0,00 0.00 0.17 1.43 Ny Salsola iberica
0. 00 0.00 0.00 0.00 0.00 0.46 2.89 5.00 Eriogonum sp.
0.00 0.00 0. 00 0,00 0,00 0.21 1.683 .67 Circiua sp,
0. 00 0.00 0.00 0.00 0.00 0.46 2.33 5,00 Melilotus officinalis
0.00 0.00 0,00 0.00 0.00 0.21 1.19 3.33 Epilcbium brachycarpun
5.00 0.00 0.00 0.00 0.00 0.85 1.09 5.00 Medicago sativa
0,00 0.00 0.00 0.00 0.00 0.58 2.60 3.33 Hedysarus boreale
- 0.00 0.00 0.00 0.00 0.00 0. 04 0.45 L Tragopogon dubius
. 0.00 10,00 0.00 0.00 0.00 0,08 0.9 .67 Kochia scoparia
BRASSES
0.00 0.00 0.00 0.00 0,00 5.9 9.49 4500 Poa pratensis
20.00 15.00 0.00 2500 10.00 E. 56 9.48 4333 - Elymus lanceolatus
0.00 0.00 5.00  30.00 25.00° 12,17 15.87 0.60 Elymus cinereus
.00 000 000 000 0,00 7.75 10.06 51 67 Elysus spicatus
0,00 0.00 0.00 0.00 0.00 0.04 0.45 0.€2 Stipa hymenoides
0.00 0.00 0.00 0.00 0.00 0.17 .28 7y Agropyron cristatua
0.00 0.00 0.00 0.00 0.00 0.33 2,87 3.33 Dactylis plomeratus
0.00 0,00 5.00 0.00 0.00 0.08 0.64 2.50 Broaus tectorum
[OVER
30,00 40.00 35.00 55,00 45,00 44,96  12.24 Total Living Cover
5.00 5.00 10,00 15,00 25.00 10.55 6.15 - Litter
35.00 45,00 40,00 500 1500 25.42 1274 Bareground
30.00  10.00 15.00 25,00 1500 19.38 3.6 Rock
% COMPOSITION
0.00 0.00 71,43 0.00 2222 13,51 2117 Shrubs
16,67 B2.%0 0.00 0.00 0.00 14,02 22.12 Forbs
83.33 350 e8,57 100,00 77.78  72.47  2B.51 Grasses




BERAVERCREEK /BLACKHAWK

Gordon Creek 3 & b

Reference Area Bagebrush/Grass
Exposure: E

Slope: 36 den.

Sample Date: 19 Aug 1993 1.00 2. 00 3. 00 4,00 5. 00 6. 00 7,00 8.00 2.00 16,00 11.060
TREES & SHRUBS
Artemisia =~ . __ 5.00 20.00 5.00  25.00 10,00 25.00 £5.00 30.00 0.00 5. 00 15,00
Cercocarpos montanus 0.00 0.00 3. 00 0.00 0.00 0.00 0. 60 0. 00 €. 00 0. 00 0,00
Butierrezia sarothrae 0.00 0,00 0.00 0.00 0.00 0.00 0. 0C 0.00 5. 00 500 0.00
Eriogonum corymbosus 0.00 0.00 0,00 0.00 0. 00 0,00 0.00 0.00 0.00 5. 00 0. 00
FORBS
Hedysarum borgsale? 0.00 5.00 0.0 10,00 30,00 0,00 ¢.00 0.00 5.00 6.00 15,00
Yellow LM 0,00 0.00 200 0,00 0.00 0.00 0.00 0,00 500 0.00  0.00
Penstemon (fat?) 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0,00 0.00
Machaeranthera grindelioi 5. 00 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
BRASSES |
Stipa hymenoides 0,00 0.00 0.00 0.00 0.00 5. 00 0.00 0.00 0,00 0.00 0.00
Elymus salinus 10.00 10,00 15.00 2. 00 10,00 10,00 10,00 15.00 10,00  30.00 15.00
COVER _ .
Total Living Cover 20,00 35,00 £25.00 40.00 50.00  40.00 35,00 45,00 25.00 45.00 45,00
Litter 5. 00 10,00 10.00 5. 00 10,00 10.60 10,00 5.00 5. 00 S 00 15,00
Bareground 45.00 30.00 25.00 30.00 15. 00 10.00 25,00 25.60 25.00 15,060 20.00
Raock 30,00 25.00 40.00 @500 25.00 40,00 30,00 25.00 45.00 35.00 20,00
% COMPOSITION .
Shrubs 25.00 G714 300 BEH0 20,00 BRSO 71.43  BE.B7 0. 33.33 33,33
Forbs 25,00 14,29 8.00 25.00 &0.00 0.00 0.00 0.00 40,00 0.00 33.33
‘uses 50.00 2857 £0.00 1250 20,00 .50 28.57 33,33 40,00 BG.67  33.33




2,00 13,00 15,00 15.00 16,00 1700  1B.00  19.00 20,00  2L00 2200  23.00 2400
30,00 10,00 20,060 10.00 10.00 25.00  5.00 10,00  10.00 (.00 15.00 15.00 20,00
0.00  0.00 000 000 000 000 0.00 000 000 30.00 000 0,00  0.00
0.00  0.00  0.00 0,00 000 000 000 0.00 10.00  0.00 000 000  0.00
0.00 0,00 0,00 000 0.00 000 000 000 000 000 000 000 0.0
0.00  0.00 0.00 000 500 000 500 500 000 500 000 000 10,00
0.00 0,00 500 0.00 000 0.0 000 000 0.00 000 000 000 000
0.00 0,00 0.00 0,00 0.00 000 000 0.00 0.0 000 000 000 0.00
0.00 500 000 000 000 000 000 000 500 000 000 500 000
0,00 0,00  0.00 0,00 000 0.00 0.00 - 0.00- 000 000 000 000  0.00
10,00 1500 15.00 10,00 1500 10,00 20,00 * 10.00 10,00  20.00 20,00  5.00  20.00
40,00 30.00 40,00 20,00 30,00 3500 30,00 2500 35.00 55.00 35.00 25.00  50.00
5.00 10,00 5. 00 5.00 10.00 10.00 20,00 10. 00 £9.00 15,00 €0, 060 106,00 15.00
3OO0 15.00 20,00 50.00 2500 20,00 2500  10.00 20,00 2500 20,00 3500  15.00
20,00 45.00 35.00 25,00 3500 35.00 25,00 55.00 20.00 500 2500 30.00  20.00
7500 3333 50,00 50,00 3333 7L43  16.67  40.00 5.6 S4.55 4285 BO.00 40,00
| 0.00 1667 1250  0.00 1667 0,00 1667 20,00 1429 9,09 0.00 20.00 20,00
. .00 5000 3750 50.00 50.00 2857 G657  40.00 ZB.57 36,36 ST.16 20,00 40.00




BEAVEREREEX/BLACKHAWK

bordon Cresk 3 & 6

Reference Frea Sagebrush/brass
Exposure: E

Blope: 3b den.

25.00 86,00 27.00 28.00 29.00 30,00 Mean Shev Freq Sample Date: 19 Aug 1993
TREES & SHRUBS
15,00 0.00 10,00 5,00 500 15,00 1317 8.7 2p.00 Rrtemisia =
0.00 0.00 10,00 20,00 10,00 0.00 2,43 .66 o7 Cercocarpos monianus
0.00 0.00 0.00 0.00 0.00 5.00 0.83 e.? 13.33 Butierrezia sarothrae
0.00 0.00 0,00 0,00 0. 00 0.00 0.17 0.0 2.33 Eriogonum corymbosum
FORBS
500 10,00 000 500 500 000 400 6.2  4Lb] Hedysarum boreale?
0. 00 0.00 0.00 0.00 0.00 0.00 0.40 1.28 10.00 Yellow LM
5.00 0,00 0.00 0,00 0.00 0.00 0.17 0,90 5.3%% Penstemon (fat?)
0. 00 0.00 0.00 5.00 0.00  0.00 0.83 1.8 lo. b7 Machaeranthera grindelioides
0.00 0.00 0,00 0,00 0.00. - 0.00 0.17 0.% 3.33 Stipa hywercides
10,00 10,00 15,00 10.00 5,00 1500 12.83  5.&7 lob: 00 Elymus salinus
: COVER
.00 20,00 35,00 45.00 25,00 3500 35.00 93! Total Living Cover
15.00 15,00 20,00 {500 25.00 P0.00  12.00 £.00 Litter
20,00 10,00 25,00 20,00 30,00 25.00 23.87 9.12 Bareground
30.00 S§5.00 20,00 20.00 20,00 20,00 29.33 10.93 Rock
: % COMPOSITION
42,86 0,00 57.14 55,5 60,00 S.14  §6.03  18.16 Shrubs
28.57  50.00 0.00 .22 20.00 0. 00 15.74 15.36 Forbs
@ 27 o s w2 a0 e B2 @ Brasses
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SEDIMENT PRODUCTION EVALUATION OF THE
RECLAIMED AREA FOR THE GORDON CREEK
NO. 3 AND NO. 6 MINES

CHAPTER 1
INTRODUCTION

This report presents an evaluation of the sediment production from the Gordon Creek
No. 3 and 6 Mines, located in Coal banyon approximately 13 miles northwest of Price, Utah.
The sediment production is evaluated under both pre-mining and post-mining topographic and
vegetative conditions. The result of these analyses will be a determination of the
effectiveness of the reclaimed surface in controlling sediment production compared with that

produced from undisturbed areas.

The report is divided into four chapters, including this introduction. Chapter 2 presents
a discussion of the methods used to develop runoff and sediment hydrographs. Chapter 3
presents and discusses the results of the evaluation, while the references used in the report

are contained in Chapter 4. The appendices follow the references.
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CHAPTER 2
METHODS

2.1 DETERMINATION OF PRECIPITATION DEPTH

Precipitation depth was determined for the 1.0-year, 24-hour storm. The depth values
for this storm were determined from National Oceanographic and Atmospheric Administration
(NOAA) (1973).

2.2 DETERMINATION OF RUNOFF

The Civil Software Design SEDCAD+ Program, Version 3 (1992) was used to
determine the runoff volume and peak flow and the sediment concentration. Within the
SEDCAD + model, the SCS curve number method was used to determine the runoff volume
and peak flow.

2.2.1 Runoff Volume

According to the U.S. Soil Conservation Service (SCS) (1972), the algebraic and
hydrologic relations between storm rainfall, soil moisture storage, and runoff can be expressed

by the equations:

Q = (P - 0.25)2 (1)
P+ 0.85
and
- 1000 _ (2)
S = 1

2-1



Mountain Coal Company Sediment Production Evaluation

Somerset, Colorado November 5, 1993
where:

Q = Direct runoff volume (inches)

S = Watershed storage factor (inches)

P = Rainfall depth (inches)

CN = Runoff the curve number (dimensionless)

It should be noted that (a) Equation (1) is valid only for P > = 0.2$ (otherwise Q =
0), (b) Equation (2), as stated, is in inches, with the values of 1000 and 10 carrying the
dimensions of inches, although metric conversions are possible, and (c) CN is only a

convenient transformation of S to establish a scale of O to 100 and has no intrinsic meaning.

Curve numbers for the watersheds of concern were obtained by evaluating the
watershed surface characteristics based on soils and vegetative type. This determination was
based on site maps, aerial photos, soil sample results, vegetative studies, and field
reconnaissance of the site. The curve numbers for the pre-mining and post-mining watersheds
were determined using the estimated cover density of the various vegetative communities,
and by reading the value from Figure 2-1, assuming a hydrologic soil group of C (as is typical
of much of the region).

2.2.2 Hydrograph Synthesis

Runoff hydrographs were developed for the 10-year, 24-hour storm event using the
SEDCAD + computer program developed by Civil Software Design (1992). The SEDCAD +
program uses the SCS triangular hydrograph method to simulate the surface runoff response
of a drainage to precipitation. '

The SCS method yields a total rainfall excess, the difference between rainfall depth and

precipitation loss. For a given storm, the incremental excess for a given period of a storm can

be computed as the difference between the accumulated excess at the end of the current time

2-2
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period and the accumulated excess at the end of the previous period (SCS, 1972). The
computer program calculates the incremental volume using:

AQ = (Pt + At) - 0.28)2] _ | (P(t) - 0.28)2 (3)
P(t + At) + 0.85 P(t) + 0.85
where S is as previously defined using the curve number and values for P(t + At) and P(t) are

determined from the rainfall mass curve.

This rainfall excess is then translated to an outflow hydrograph using the SCS
triangular dimensionless unit hydrograph (SCS, 1972). Figure 2-2 shows a typical curvilinear
unit hydrograph. It is characterized by its time to peak (T,), recession time (T,), time of base
(Ty), and the relations between these parameters (i.e., T, = 1.67T; T, = 2.67T,). Thus, from
the geometry of a triangle and the incremental runoff (AQ) the peak flow can be defined by
the equation:

= 0.75 AQ 4
a, — (4)
where:
q, = Peak flow rate (in/hr, if Q is in inches and T, in hours), and other

parameters are previously defined.

The flow at any time 0 < t < T, may be determined by simple linear proportioning of
the triangular unit hydrograph. The time to peak is related to the familiar expression "time of
concentration” (T_) by the equation:

T, +At=17T, (5)

in which the factor 1.7 is an empirical finding cited by the U.S. Soil Conservation Service
(1972).

2-4
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The time of concentration may be estimated by several formulas. For this report, T,

was determined from the following equations (SCS, 1972):

L = A08 (S+1)°'7 (6)
1900 Y©5

and

T.=167L 7

where:

Watershed lag time (hours)

Hydraulic length of the watershed, or distance along the main channel
to the watershed divide (feet)

Watershed storage factor defined in Equation (2)

Average watershed slope (percent)

Time of concentration (hours)

L
A

([

S
Y
T

mw

The U.S. Soil Conservation Service (1972) shows that At must equal 0.2T,. Therefore,
the computer code uses only T, and from this value computes At, T,, T,, and interim unit
hydrograph ordinates. To convert the unit hydrograph ordinates to cubic feet per second, the
following relation is used:

Ueta = ql';'l * 645.33 + Area (8)
where:
Area = Drainage area (square miles)
q = Discharge (cubic feet per second)
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2.3 SEDIMENT VOLUME AND CONCENTRATION DETERMINATION

The anticipated sediment production from the pre-mine and reclaimed areas was

determined using the Revised Universal Soil Loss Equation (RUSLE) as implemented in the

SEDCAD + computer program, developed by Williams (1975):

where:

r xo
%mx o>

(I L (1

A=95(Q « g°%* «» K » LS » CP (9)

Sediment production (tons)
Runoff volume (ac-ft)

Peak flow (cfs)

Erodibility factor

Length slope factor
Control practice factor

The LS factor has been modified to account for steep slopes. The revised slope factor

is now a piece-wise linear equation rather than a logarithmic equation. The new LS factor is

determined from the following equation and Figure 2-3:

where:

SF

LS = [J_] *» (SF)

Length siope factor

Representative slope length (ft)

0.6 for slopes greater than 10%

0.5 for slopes less than or equal to 10% and greater than 4%
0.4 for slopes equal to 4%

0.3 for slopes less than 4%

Slope Factor, determined from Figure 2-3.

The RUSLE provides an estimate of the total sediment eroded and transported from the
. watershed. Using the sediment volume, the particle size distribution of the site soils, and the
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peak flow from the watershed, SEDCAD+ can determine the estimated sediment
concentration in the runoff from the site.

The soil particle size distribution was determined for both pre- and post-mining
conditions from soil samples collected from the site. One pre-mining soil sample was
collected from the undisturbed area immediately adjacent to the reclaimed surfaces for each
of two different soil types identified in the permit area from the permit document (see Plate
8-1). Similarly, three soil samples were collected for post-mining conditions from the
reclaimed watershed. All soil samples were submitted to Applied Geotechnical Engineering
Consultants, Inc. (AGEC) in Salt Lake City for analysis. The énalyses consisted of an
undispersed particle size distribution analysis by wet sieving and hydrometer. This type of

analysis provides a representative particle size distribution of the eroded soils.
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CHAPTER 3
RESULTS, DISCUSSION, AND RECOMMENDATIONS

3.1 PRE-MINING AND POST-MINING TOPOGRAPHY

The pre-mining topography was determined from the USGS 7.5 minute Quadrangle for
Jump Creek, Utah. The topography for this quadrangle was based on 1970 aerial
photography. This is prior to any mine disturbance in the area. Figure 3-1 presents this
topography along with the pre-mining watershed boundaries for the drainages applicable to

the sediment analysis.

The watershed boundaries for the post-mining sediment analysis, and the topography
for the undisturbed watersheds, are shown on Figure 3-2. The post-mining topography within
the disturbed area boundary is presented on Plate 3-1A of the permit document. Both

topographic maps are based on a 20-foot contour interval.
3.2 PRECIPITATION DEPTH

The precipitation depth value for the site area was determined from NOAA (1973).
The 10-year, 24-hour storm depth of 2.0 inches was used to evaluate the sediment
production from both the pre-mining site and the reclaimed site. This value was used to
correspond to the regulator_y compliance requirement for sediment ponds, which ensures that
the 10-year, 24-hour storm event be treated.

3.3 CURVE NUMBER VALUES

For the pre-mining conditions, the vegetative types within the watersheds identified
on Figure 3-1 consist of Oak-Aspen, Douglas Fir, and sage-grass units. The curve number
values for these vegetation types are based on hydrologic soil groups and vegetative cover.

3-1
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Figure 2-1 was used with these inputs to determine the curve number for each vegetation
type. Based on the soil permeability classification and soil texture presented in Chapter 8 of
the permit document, the hydrologic soil group for all of the soils in the mine area fallin a C

group.

Curve numbers for the pre-mining watersheds were calculated from the vegetation
distribution presented on Plate 9-1 and cover densities defined in Chapter 9 of the permit
document. Average cover densities of 87.5%, 80.0%, and 41.5%, were reported for the
Oak-Aspen, Douglas Fir, and sage-grass vegetative units, respectively. Curve numbers for
these vegetative units, based on Figure 2-1, were determined to be 42, 63, and 69, for the
Oak-Aspen, Douglas Fir, and sage-grass units, respectively. The areal distribution of each
vegetation type was determined for each watershed, and a curve number for each watershed
Vwas determined on a weighted basis. Refer to Appendix A for the pre-mining curve number
calculations.

For the post-mining conditions, the curve numbers were also determined based on the
soils and vegetation characteristics. The vegetation for the reclaimed area was monitored by
Mr. Patrick Collins of Mt. Nebo Scientific, Inc. The vegetation type and cover densities
reported by Mr. Collins, along with Figure 2-1, were used to determine the curve number for
the reclaimed area. The vegetation within the reclaimed area consisted of shrubs, forbs, and
grasses. The cover density of 56.6% was reported for the reclaimed area which resulted in
an average curve number of 60. The curve numbers for the undisturbed watersheds of the
post-mining topography wére determined as explained above. Refer to Appendix A for the

post-mining curve number calculations.
3.4 RUNOFF HYDROGRAPH CALCULATIONS

For the pre-mining area shown in Figure 3-1, Table 3-1 presents the watershed

characteristics and the anticipated peak flows and runoff volumes. Table 3-2 presents the
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TABLE 3-1

Watershed Characteristics for Pre-Mining Site Area

Watershed
Parameters U-1 U-2 U-3 |
Drainage Area 10.8 15.% 71.%
(ac)

Hydraulic Length (ft) 1725 1800 3150
Average W.S. Slope (%) 45.0 40.1 45.8

Curve Number 60 60 60
Time of Conc. (hr) 0.212 0.211 0.308
10yr-24hr Runoff Volume (ac-ft) 0.05 0.08 0.36
10yr-24hr Peak Flow (cfs) 0.09 0.12 0.54

* Calculations are presented in Appendices A and C.
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TABLE 3-2

Watershed Characteristics for Post-Mining Site Area

Watershed

Parameters U-18 u-28 U-3B R-1

Drainage Area 9.3 11.4 52.5 24.6
(ac)

Hydraulic Length (ft) 1725 1800 5200 4150
Average W.S. Slope (%) 49.9 50.2 50.8 31.5

Curve Number 59 59 57 60
Time of Conc. (hr) 0.206 0.213 0.519 0.511
10yr-24hr Runoff Volume 0.04 0.05 0.13 0.12

(ac-ft)

10yr-24hr Peak Flow (cfs) 0.05 0.06 0.17 0.17

*

Calculations are presented in Appendices A and D.
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watershed characteristics, anticipated peak flows, and runoff volumes of the post-mining
watersheds. The computer printouts and calculations for these results are presented in

Appendix C and Appendix D for pre- and post-mining conditions, respectively.
3.5 SEDIMENT VOLUME AND CONCENTRATION DETERMINATIONS

The sediment production anticipated from the pre-mine and reclaimed areas was
determined using the Revised Universal Soil Loss Equation (RUSLE). The inputs for the site
area are the runoff volume, peak flow, soil-erodibility factor, sediment particle size
distribution, land-slope factor, and the control-practice factor. The soil-erodibility factor was
determined, based on information presented in Chapter 8 of the permit document, as an
average for the soils found in the site area. The average value of 0.37 was used, due to the
similar soil types across the property. The sediment particle size distributions were
determined from undispersed sieve and hydrometer analyses. The results of these analyses
are presented in Appendix B. The control-practice factor was selected based on the
vegetation type and cover density for each watershed. The land-slope factor was determined
for each drainage area, based on the representative length and slope of the contributing area
from the drainage divide to a drainage channel. The calculated pre-mine sediment volumes
and concentrations are summarized in Table 3-3 and the calculations are presented in
Appendices A and C. The post-mine sediment volumes and concentrations area summarized

in Table 3-4 and calculations are presented in Appendices A and D.

3.6 SUMMARY OF RESULTS

The SEDCAD + output presented in Appendices C and D, and the summaries in Tables
3-3 and 3-4, shows that the peak sediment concentration calculated from the entire drainage
as indicated for the outlet of the study area under reclaimed conditions (17,966 mg/l) is
substantially lower than the concentration for pre-mined conditions (29,725 mg/l) at the same

point. Additionally, the sediment concentrations for each of the individual reclaimed
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TABLE 3-3

Pre-Mining Sediment Volume and Concentration Determinations

Watershed K Value L Value (ft) S Value CP Value Sediment
1.D. (%) Volume (tons)
#1 (U-1) 0.37 300 45.0 0.06 1.6
#2 (U-2) 0.37 300 40.1 0.06 2.1
#3 (U-3) 0.37 300 45.8 0.06 13.1

Peak routed sediment concentration = 29,725 mg/l
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TABLE 3-4

Post-mining Sediment Volume and Concentration Determinations

—_— " ‘Fﬂ;
Watershed K Value L Value (ft) S Value CP Value Sediment
i.D. (%) Volume (tons)
#1 (U-1B) 0.37 300 49.9 0.06 1.1
#2 (U-2B) 0.37 300 50.2 0.06 1.4
#3 (U-3B) 0.37 300 50.8 0.05 3.5
#4 (R-1) 0.37 150 31.5 0.06 1.7
. Peak routed sediment concentration = 17,966 mg/l
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watersheds are also substantially lower than for the pre-mined watersheds. Based on these
comparisons, itis apparent that the sediment production from the reclaimed mine site is lower

than from the pre-mine site area.

In addition, the 24-hour volume-weighted settleable solids concentration for pre-mining
conditions is 18.49 milliliters/liter (mi/l) (see Appendix C). This is approximately 50 percent

more than the post-mining concentration of 12.44 ml/l (see Appendix D).

Based on these results, the post-mining site conditions provide better erosion
protection than did the pre-mining conditions. Therefore, removal of the sediment control
facilities should not adversely effect the hydrologic regime. Thus, it is recommended that the

sediment control facilities at the site be removed and the final reclamation be completed.
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CHAPTER 4
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APPENDIX A

HYDROLOGIC CALCULATIONS
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AGEC PARTICLE SIZE DISTRIBUTIONS
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APPENDIX C

PRE-MINING SEDCAD + QUTPUT



CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

PRE-MINING SEDIMENTOLOGY FOR GORDON CR. #3 AND #6 MINES

by

Name: Carol Bjork

Company Name: EarthFax Engineering INC.
File Name: D:\UC287\SEDIMENT\PRE3-6

Date: 11-03-1993



Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: EarthFax Engineering INC.
Filename: D:\UC2B7\SEDIMENT\PRE3-6 User: Carol Bjork
Date: 11-03-1993 Time: 12:37:27
Pre-mining sedimentology for Gordon Cr. #3 and #6 mines
Storm: 2.00 inches, 10 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

GENERAL INPUT TABLE

Specific Gravity: 2.50
Submerged Bulk Specific Gravity: 1.25

Particle Size Distribution(s):
Size pre-mine comp

(mm) %Z Finer
4.0000 84.80
2.0000 79.50
1.0000 77.00
0.5000 73.30
0.2500 67.80
0.1250 58.30
0.0630 38.00
0.0310 12.30
0.0160 7.30
0.0080 2.50
0.0040 1.00
0.0020 0.25
0.0010 0.00

Detailed Between Structure Routing:

To Seg. Land Flow Segment  Muskingum

JBS i Condition Distance Sloge Velocity Time K
(fr) (% (fps) (hr) (hr)

211 1 8 1551.94 5.00 6.71 0.06 0.064
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Pre-mining sedimentology for Gordon Cr. #3 and #6 mines
Storm: 2.00 inches, 10 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-
Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) - (efs) (ac-ft) (cfs
111 1 10.80 60 M 0.212 0.000 0.000 0.0 0.05 0.09
Type: Null Label: Area U-1
111 Structure 10.80 0.05
111 Total IN/OUT 10.80 0.05 0.09
211 1 15.50 60 M 0.211 0.000 0.000 0.0 0.08 0.12
211 2 71.50 60 M 0.308 0.000 0.000 0.0 0.36 0.54
Type: Null Label: Area U-2
211 Structure 87.00 0.49
211 Total IN/OUT 97.80 0.49 0.74
111 to 211 Routing 0.064 0.398

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Sedimentology-

SED: Sediment

SCp: Peak Sediment Concentration

SSp: Peak Settleable Concentration
24VW: Volume Weighted Average Settleable Concentration - Peak 24 hours
24AA: Arithmetic Average Settleable Concentration - Peak 24 hours

PS
JBS SWS K L s CP Tt # SED SCp  SSp  24VW  24AA
(ft) - (%) (hrs)  (tons) (mg/1) (ml/1) (ml/l) (ml/1)
R 111 1 0.37 300.0 45.0 0.060 0.000 1 1.6
Type: Null Label: Area U-1
111 Structure 1.6
111 Total IN/OUT l.6 25916 19.41 15.87 7.87
R 211 1  0.37 300.0 40.1 0.060 0.000 1 2.1
R 211 2 0.37 300.0 45.8 0.060 0.000 1 13.1
Type: Null Label: Area U-2
211 Structure 16.8
211 Total IN/QUT 16.8 29725 22.24 18.49 9.32
111 to 211 Routing 0.064
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APPENDIX D

POST-MINING SEDCAD + OUTPUT



CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

POST-MINING HYDROLOGY AND SEDIMENTOLOGY FOR GORDON CR. #3 AND #6 MINES

Name: Carol Bjork

Company Name: EarthFax Engineering INC.
File Name: D:\UC287\SEDIMENT\POST3-6

Date: 11-03-1993



Civil Software Design -- SEDCAD+ Version 3.1
. Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: EarthFax Engineering INC.
Filename: D:\UC287\SEDIMENT\POST3-é6 User: Carol Bjork
Date: 11-03-1993 Time: 12:45:25
Post-mining hydrology and sedimentology for Gordon Cr. #3 and #6 mines
Storm: 2.00 inches, 10 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

GENERAL INPUT TABLE

Specific Gravity: 2.50
Submerged Bulk Specific Gravity: 1.25

Particle Size Distribution(s):
Size pre-mine comp

(mm) % Finer % Finer
4.0000 84.80 60.70
2.0000 79.50 44.70
1.0000 77.00 43.00
0.5000 73.30 40.50
0.2500 67.80 37.30

. 0.1250 58.30 30.30
0.0630 38.00 20.20
0.0310 12.30 10.00
0.0160 7.30 6.20
0.0080 2.50 3.70
0.0040 -1.00 2.70
0.0020 0.25 1.70
0.0010 0.00 0.80

Detailed Between Structure Routing:

To Seg. Land Flow Segment  Muskingum
JBS # Condition Distance Slope Velocity Time K X
(ft) (%) (fps) (hr) (hr)
211 1 8 1551.94 5.00 6.71 0.06 0.064 0.398
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Post-mining hydrology and sedimentology for Gordon Cr. #3 and #6 mines
Storm: 2.00 inches,
Hydrograph Convolution Interval: 0.1 hr

10 year-24 hour, SCS Type II

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-

. - Base- Runoff Peak

JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft) (efs)

111 1 9.30 59 M 0.206 0.000 0.000 0.0 0.04 0.05

Type: Null  Label: Area U-1B
111 Struecture 9.30 0.04
111 Total IN/OUT 9.30 0.04 0.05
211 1 11.40 59 M 0.213 0.000 0.000 0.0 0.05 0.06
211 2 52.50 57 M 0.519 0.000 0.000 0.0 0.13 0.17
211 3 24.60 60 M 0.511 0.000 0.000 0.0 0.12 0.17

. Type: Null Label: Areas U-2b, U-3b,R-1

211 Structure 88.50 0.34
211 Total IN/OUT 97.80 0.34 0.42

111 to 211 Routing

0.064 0.398

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

SED: Sediment
SCp: Peak Sediment Concentration
SSp: Peak Settleable Concentration .
24VW: Volume Weighted Average Settleable Concentration - Peak 24 hours
24AA: Arithmetic Average Settleable Concentration - Peak 24 hours

JBS SWS K

L
(ft)

S
(%)

-Sedimentology-

CP

Tt
(hrs)

PS
# SED SCp  SSp  24VW  24AA
(tons) (mg/1) (ml/1l) (ml/l) (ml/l)

R 111 1 0.37 300.0 49.9 0.060 0.000 1 1.1

111 Structure

Type: Null

Label: Area U-1B

1.1
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111 Total IN/OUT _ 1.1 23903 18.05 15.68 7.74

s s s e e e e

.; R 211 1 0.37 300.0 50.2 0.060 0.000 1 1.4
R 211 2 0.37 300.0 50.8 0.050 0.000 1 3.5
R 211 3 0.37 150.0 31.5 0.060 0.000 2 1.7
Type: Null Label: Areas U-2b, U-3b,R-1
211 Structure 7.7
211 Total IN/OUT 7.7 17966 13.54 12.44 6.50
111 to 211 Routing - 0.064






