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BEAVER CRFEK COAL COMPANY
1987 ANNUAL REPORT
TRAIL MOUNTAIN NO.9 MINE



BEAVER CREEK Coal Company .

Post Office Box 1378
Price, Utah 84501
Telephone 801 637-5650

March 31,1988

Mr. Lowell Braxton

“Administrator . .

Division of 0il, Gas & Mining

355 West North Temple MAR 31 1988
3 Triad Center, Suite 350i-% DIVISION O
Salt Lake City, Utah 84180-1203 GAS & tnar

PRICE, UTAH
RE: 1987 Annual .Report

Trail Mounta®n No.9 Mine
ACT/OlS/GﬁQ
Emery Coun;y, ‘Utah

Dear Mr. Braxton:

Enclosed is the Annual Qe@art for Coa] Mﬁning and’Réc1amat1on Operatwons
for 1987 for the Trail ﬁb&htawn No 9 MT?

If you have any questwoms or need any furthef }nformat1on please 1et ‘me
know.

Respectfully,

Dan W. Guy, R
Manager, Perm1tt1ng & comp11ance

DWG/cr

cc: Johnny Coffey
File 4-P-5-1-1



BEAVER CREEK COAL COMPANY
1987 ANNUAL REPORT
TRAIL MOUNTAIN NO.9 MINE



j? (Revised January 1988]

COAL MINING AND RECLAMATION OPERATIONS FOR 1987
(Authority UMC 78¢)

(Must be submitted to the Division by March 31, 1988)

State of Utah
Department of Natural Resources
Division of 0il, Gas and Mining

3 Triad Center, Suite 350
355 West North Temple
Salt Lake City, UT 84180-1203
(801) 538-5340

Operator: Beaver Creek Coal Company

Mine Name: Trail Mountain No.9 Mine

Mailing Address: P.0., Box 1378 , Price, Utah 84501
Company Representative: Dan W. Guv |
Permit Number: ACT/015/009

Date of Most Recent Permanent Program Permit: 2/19/85 (Iractl] 4/30/87)

Quantity of Coal Mined (tonnage) 1987: 330,684 Tons

Attach Updated Mine Seqguence Map. (Includec)
All monitoring activities during the report period must be
submitted with this report (including, but not limited to):
A. Summarized Water Monitoring Data (Included)
B. Precipitaticn or Other Climatological Data (Included)
C. Subsidence Monitoring Report (Included)

D. Vegetation Data (test plots) or Revegetation Success
Monitoring (includes interim and final) (Included)

E. Permit Stipulation Status (Included

jr
1426R/1



CERTIFICATES OF INSURANCE



Revised November, 1887.

CERTIFICATE OF LIABILITY INSURANCE
Issued to:

State of Utah
Department of Natural Resources
Division of 011, Gas and Mining

~-000000--

THIS IS TO CERTIFY THAT:

Insurance Company of North America

(Name of Insurance Company)
1600 Arch Street, Philadelphia, PA 19101
(Home Office Addrese of Insurance Company)

RAS ISSUED TO:

BEAVER CREEK COAL CO.
(Name of Permit Applicant)

TRAIL MOUNTAIN No.9 MINE - ACT/015/009
(Mine Name) (Permit Number)
CERTIFICATE OF INSURANCE: . .
' HEDO GO 969065-7 1-1-88
(Policy Number) (Effective Date)

UNDER THE FOLLOWING TERMS AND CONDITIONS:
‘As Per UMC/SMC Part 800.60 Terms and Conditions for Liability Insurance;

A. The Division shal) require the applicant to submit as part of its permit
application & certificate issued by an insurance company authorized to do
business in the state of Utah certifying that the applicant has & public
Yiability insurance policy in force for the surface coal mining and
reclamation operations for which the permit is sought. Such policy shall
provide for personal injury and property damage protection in an amount
adequate to compensate any persons injured or property damageC &s & result
of the surface coal mining and reclamation operations, including the use
of explosives and who are entitied to compensation under the applicable
provisions of state law. Minimum insurance coverage for bodily injury ang
cronerty damage shal) be $300,000 for each occurrence ang $500,000

B. The policy shall be maintained in full force during the life of the permit
or any renewal thereof, including the liability period necessary to
complete all reclamation operations under this chapter. ‘

-



Page 2.
CERTIFICATE OF LIABILITY INSURANCE

C. The policy shall include a rider requiring that the insurer notify the

Division whenever substantive changes are made in the policy including any
termination or failure to renew.

IN ACCORDANCE WITH THE ABOVE TERMS AND CONDITIONS, and the Utah Code Annotated
' 40-10-1 et seq., the Insurance Company hereby attests to the fact that
coverage for said Permit Applicant is in accordance with the requirements of
the State of Utah and agrees to notify the Division of 0il, Gas and Mining in
writing of any substantive change, including cancellation, failure to renew,
or other material change. No change shall be effective until at least thirty

(30) days after such notice is received by the Division.
UNDERWRITING AGENT:

M. J. Morehouse .. 213-739-4630
(Agent's Name) (Phone)

Insurance Company of North America

(Company Name)

3333 Wilshire Blvd . Los Angeles, CA 90010
(Mailing Address) (City, State, Zip Code)

The undersigned affirms that the above information is true and complete to
the best of his or her knowlege and belief, and that he or she is an
authorized representative of the above-named insurance company.

-21-8¢ Y. ) OMA\o*v¢JA<3tsz beloud W aw é»}b~)

(DcLe Signatureland Title of Authorized Agent of Insurance Company)

Signed and sworn before me by M.T. Moke Hous€E

(Name)
this A2 day of \la/nu,w 19_8&

s

OFFICIAL SEAL ! % yWW
YETTER VAUGHN E
Notary Public-Calliornia
LOS ANGELES COUNTY (Signature)()

My Comm. Exp. June 28, 1990

My Commission Expires: v <:jﬂ/t/KJQ—~ 0?42 /Q?§7C>

1-26-88  adf | 0 (Date)
7000R-28




Beaver Creek Coal Company
Trail Mountain No. 9 Mine

APPENDIX 2-4
RECLAMATION PERFORMANCE BOND
FOR
TRAIL MOUNTAIN NO.S MINE

2/1/88

e b e m——————



MR FORM 5 (Revised August 1985)

(Fegerzl)

Bond Number " U63 05 13
Permit Number ACT/0315/00¢
Mine Name Beaver Creek No. & Mine

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF QIL, GAS AND MINING
385 wes: North Temple -
2 Trisc Center, Suite 250 -
Salt Leke City, Uteah 84180-1203 _
' (801) 538-5340

THE MINED LANDS RECLAMATION ACT

8OND

* 44 F et

(&)
2s principel, and Unitec Pacific InsurancCe Companv es
surety, hereby jointly ang seveselly bing ourselves, our heiTs, acaministretess

The ungersigned Beaver Creek Cozl Companv

>
execuUtoTs, suCCessoTs ang a2ssigns unto the Stzte of Utzh, Division of 0il, Ges
znd Mining, and the U. S. Department of the Interior, O‘flce of Su=Tace Hln_ng
in the penzl sum of Four Eundrecd Sixty-Three Thousand Seven Eunc*ec Eleven

dollzzs (& 462,711.00 Y. Such sun shelil be paysble to
one, but not both, Of the above-named aoencies.

The principel

estimated in the Mining and Reclametion Plan filed with the
ivision of 0il, Bes anc Mining on the 3rc cay of March
, 19 81 , that 1474.77 zctes of lang will D2 Cisturpec
By This mining opetetion im the State of Utah. R description of the disturbed
ianc is atte h°“ hereto as txhibit "AR."

KWhen tHe.Division has gete-mines thzi the principel has satisfacto:ily
recligimed the zbove-menticned lands zffectec by mining in accorgance with the
zpproved Mining ang Reclameztion Flen ang has feithfully pc*‘o*ned all
repuirements of the Minec Lanc Reclamation rst, ang compliec with the Rules
anc Reglulztions socptel in etterleEnce therewith, then this pbligetion shall b
veiz: pThecwise it shell remein in full fooce enc eviect until the seclamziion
it comnleted as outlineC in the &psTOves Miring enc Reclametlion Plan.

i the zporoved plen provices for reclametion of the lang sffectied on &
riecemsgl oo cyclic basis, and the ianc is recleimeC im 2CCOICENTE with suc
cizn, then this DONC may be recucted periogicelly.

T the conveTse, if the plan provioes oI & craguel increese in the eares
of tne lazng effectec cr increesec —eclizmation work, then this bong mey
zcccroingly be increzsed with tne writien aporovel of the surely company.

v

The Division shzll only eccept the bonC of & surely CoOmpany if the bongd is
norzencellezdble by the surety et any time fOT eny fEESU irmcluging, but not
Vimited to nonpeyment of premium oI bankIupicy cf the permittee curing the
cerios of ligpility.
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FEDIRAL
Mx-5

NOTZ: Where 07° signs by virtue
company, such Power of Attorney must
primcipel is 2 corpo¢atlow the bong
officer.
Dzte: September 22.1887
DRTZ September 27, 1987
ESEROVED RS TC FORM:

of Fower of Attorney for z surety
be filed with this bongd. If the

shall be

executed by its duly authorized

Bezver Creek Cozl Company -
Frincipel (Compezny) ! uug‘T
C’W/ 4 4
By <A vzf:/’ (///
: Company Ofticer - P“S.Lan

Charles B. Smith, Vice President

Pzcific Imnsurance
Surety (Company)

United Cecmpany

y 4/1;/77\_1'/' -’/’7’/ ’
7 Su E;v
J ¥.. Kzde

{
!

7



Beaver Creek No. ¢ Mine
Exhibit 2

rffected Arez (Permit Aree)

Townehip 27 Souih, Rance 6 E . SLB&M.

<
-

™
ct

Section 25: S1/2 NWl/4, Wi/2 SWl/4, W1/2 EL/2 SW1/4, SWl/4
SE1/4, £1/2 E1/2 SW1/4 :

Begin 2t peint of SW Cormer of NwWl/¢ gzl/¢, thence Norotl
160 Rods, thence East 44 Rods to center of Cottonwood :
Creek, Southwaré along creek to & point 76 Rods east of the
beginning, thence west 76 Rogs 1o “nhe Point of Beginning.

Secticn 26: SEN/4 NEl/4, E1/2 SW1l/4 NEl/4, E1/2 SEL/4,
’ El/2 W1/2 SEl/¢

Section 35: NKl1/2 NE
£l/2 SE

1/2 Swl/¢& KEL/4,
4

"Section 36: &1l

. -

Disturbed Aresz:

Township 17 South,. Ra

o]

ce € Tzst, SLB&M

Sec-ion 25: £.8 acres in the SWl/4 NZl/¢
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' " KOWE OF FICE. FEDERAL WAY, WASHINGTON

POWER OF ATTORNEY .

KNOW ALL MEN EY THESE PRESENTS, That the UNITED PACIFIC INSURANCE COMPANY, s corpormion guly orpenizad unoer The laws of The
Saxte of Wahingion, coes hereoy maka, coRmTUte snd apooim  Jemes . Kede of Dexver, Colorado

5 Tut and Lawful ATDrnep=n-Fact, 10 make, axecuTe, smal a0 Oeive $or ant on o behat], BE 1 D 8 e Gvec ey 2nd £33 Sonds end
undetekings o Suretyship,

.

/

e 10 bing T UNITED PACIFIC INSURANCE COMPANY thereby 21 fully and o the M extery & If mach borch e LNCTTT Kings onG OTHha! wWritings
coligsionry i Thi RETUrt thered! were gmec by an Exrarnime Ofhicz of the UNITED PACIFIC INSURANCE CDOMPANY pac maiec 3nC aTTRsTeC DY Dot
ortver ©f puch o, and heredy ratifess anc confirmms atl that io i ATNOMryisianac mry 60 in purnseece herect.

Thio Fowe of Anjorney B granied under ang by suthority of Artice Vil of the By-Laws of UNITED PACIFIC INSURANCE COMPANY which
becarme sticciva Seermoer 7, 1S7E, which provinont sy now in tull foree ang efiec, reading m {oliowes

ARTICLE Vi = EXECUTION OF BONDS AND UNDERTAKIRGS )

1. The Board of Dirsctors, the Fresicdent, the Chairmen of the Boare, any Senier Vics President, vy Vice Frexident or Aniraarmt Vice FreuideT
o other officer cesignned by the Board of Direcson 2l have power and authormy 1o {2) zpooim Anormays<n-Facs and 16 authorize them to execnt
on behat! ol the Comoany, bords ant unserakings, FCOFnNLDNCE, MRS of incermniTy anc OThe? wrvtmmys obligatory i The nrtums thereo!, and (b)
10 remove any suth ATTormey<nm-Facs rt any time and revoke The Powet ang sUThorTy Sven o hirr,

2, Anorneysn-Fac shall have powe? ant »uthority, subjec 1o The Terrre and limanioas of Thve Dowwer of ATIOCTY MTsed 10 Therm, 1O exennte
G Geliver on behal{ of the Commany, DORES snd UNCETIKINGL, TECOPNiZa NCES, CONTMEIS of insamnity and other ewritings eblomory in the nature thereo!,
The torporait ses! B ol necemary for the valddity of any bones anc unoera ki, fecomnisnce, aUracs ol oY ARG OTHeT woTlings Obugatory
n the nxture thereo!,

%, Arrormevs=n-Fa= thall have powe and SUThOrTTY 10 EXeCUTE 3t icavin required 10 be 3o Shred m bonds, recognaanczs, contrac= of '...g.n.
nity or other oondnions! or ocbigatory unSermkings anc they shall 110 Frve POwee 208 BUTHOTITY 1B ceriity tha financial sosrerneant of the Comoany nd
10 coDies ©f T By-Laws of The Commeany o any aice o wion thereot, .

.t power of sTOMey £ gnec ant soaied by (pcsimiit uncer and by suthodty of the foliowirng Rasolaon adooved vy T Sosrt of Direcxors of
UNITED PACIFIC INSURANCE COMPANY 212 meening hsic on e St cay of Jum, 157F, a1 which } O vt Present, ant o Rmolvoon hes ROt
bezn amenoet Of reba e ‘

~Resolves, that The signatuns of such directon and officers anc the sex of the Company My bexf{ixet I any SuTh Dowe? ©f
rnommey of any cermificzie reuting therexo by hosimiic, anc any KUt Dower D! FTLOMmeY o CxesacEle Demrwng RUTh 16imiie
worature: o facumile ses! shall be valic ang binging uoon the Comoeny ant afy FICT POwwe 30 cxecined aett certifliet Dy
famimiie upratre anc {scsimile seal shall be valic anc bincing upon the Comoeny in the rermenr wwiTh NEXOECS WO Ny HONE o
UnoE kRS 1C whilh it i sTIsCheC.” -

IN WITNESS WHEREDF, the YJNITED PACIFIC INSURANCE COMPANY hzs crusec These preteat 10 be sicmed by &5 Veex Fraimdens, and it eorporste
w2l 1c De nereie atfixes, This 30im *eay of —_— 18K, - /'
" 4 - (S e —— ~ v

" rd

,

UNITED PACIFIC BRSURANCE COMPALY

iy .
. RNt
e, 7 - o oA D
Wl . \/
AN, N
¢ AN

f\ 3 ! L - ¢
§:! Y Vez Fresoent /
=y ¥ ix:
s >/
- - . . k4 S/
STATE OF - Feznsyivenie - \M‘
AR 4 . Sepnt”
COJ," Y OF Teitzdelionie
. - N —:‘no’h— - 8
) o,. nie CSondie cav of boamewd % 16 BT per Ity acDesred Toe 2 W aT ol - .
L Thes AR y & I 18 T3 peronaily aoped eSO Melsnenl . -

" 40 me knowr 1t be the ViesFresioent of ™e UNITED PACIEIC INSURANCE COMPANY, an i knOwienpeC Ihal he £xeTuleC anC aTiesied the tore-
poing ingrurment anc rtlixed the sepl 6! S cOrpOrENIDn thereit, anc thal Aflcie VI, Sestion = 2, #wnct 5 of aBy-laws ©f mc Company, ant ™e

eSS IOT, sl S TIN Thes i, Bt cilie full feree. .'/ ‘ . S - /
My Commioson Expires: S 2 /A-’// /,Jé/--"// /:’-' g “'1-4/

S
8 ST
Ceszemner 2F ¢ &7 : : Fusiic in amd {or § f = .
Ceomemmer 2C e B : o Notary Fudiic in or Sute © =R
: U / } _ Teansylveczlice
‘ut . - - - - -
‘\~..—_/./ Revging 3t DxilecelDnlE
| S. A. Delliw . Auinant Seceary of 1me UNITED PACIFIC INSURANCE COMPANY, oc heredby comily That The

2DOw 3NC ErE00INg 13 3 Trut 8ne corree 00y 0f 1 Fower of ANOrney execuiec by 24 UNITED PACIFIS FESURANCE COMPANY  wnicnh o nrill on fuil

forey anc etiem, /‘\
& e 4

AR

. )

IN WITNESE WHEREDF, | haw heteunte set my fung ang ANy the "n-,-\-yi 1c Compeny the >/0f;‘Y of f ¢ ?./
tiosTaL { ‘ 7
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o HOME OFFICE FEDERAL WAY, WASHINGTOR

POWER OF ATTORNEY

~ KRNOW ALL MEN EBY THESE PRESENTS, That the UNITED PACIEIC INSURANCE COMPANY, s corporation uby orpmz:ed uncer the laws of Tre
- Somte of Wishingion, Bow bereby meks, conniTUte anc apooimt Jemes M. Xede of Deaver, Colorzdo

S L and bwdul ATTornep=n-facy, 1o Mmake, cxot:.ﬂl,a-nfnnd Caliver {ar ant oa o behatl, ant = e mndt Goedd 8oy zad £3% bonds end
wdertexings of Suretyskiv, i

——/ . - -
and 1o xne T UNITED PACIFIC INSURANCE COMPANY theredy a5 fully ang tc the sarme sxiemi & il auch SO and LnGe T kKings snd Gther writngs
coligEory if Th nrture Mhereo! mere somet by an £ xecutive Otficer of tha UNITED PACIFIC INRSURANCE COMPARY and saied s ZTIC e Dy One
Xt ¢! such otficary, and beredy mifug and confirma all DAL 1O 2iC ATIomreyit bin-Facs oy GO in purtuance herso!l,

-

This Fowe ©f AROMmey B granted unde and by suthority of Ance Vil of the By-Lawa of UNITED PACIFICINSURANCE COMPANY wrhich
becatmn eHeive Septemoe 7, 1S7E, whith provisons sre now in tull foros ans eHec, raaging &5 folows:

ARTICLE VI ~ EXECUTION OF BONDS AND UNDERTAKINGS

1. Tra Boart of Diveczon, the Frasident, the Crairman of the Board, any Senicx Vies Presigent, sy Vice Fresident of Aoz Vi Fresisem
o othe officar Gesignated by the Boart of Directors shall heve pows anc suthority 10 () 2pDoim ATtormeys<n-Fact and 10 authorzy thern o exe
on behal! of ™ Comoeny, bonds and unSerBkiIngL, rCOPNIMETL, CONTIS of incermnity and othe! writimga oblicatory &n the naturt therwo!, anc b}
10 remove afry S ATIOMMey=-Foc 51 2oy Lirre B Fevoks The poOwer anc aUThodiTy piven o him .

2. Atiomeyr-n-Fac shall have power and suthority, sUbjec 1€ the terTTs ang limitztions o! The power of FMOMey xsed TO thern, 10 execine
e Briver on behal{ of The Company, bonts ant UNSE D RingI, FECOPRITNCTL, COMTAETS of INGEmnITY 3Nt CThar wiiTings COLOTIONY & the nature therest,

The corporTie sm! s not necemary for the validity of any boncs anc uncerkings, recopni nert, tontc of INCETORY Sl Othe waitngs obligatory
n the nrtwee thereof,

% ATorneyran-Faam shall have powet and authority 10 exesute N idavits rouired 1o De TR OheC I boN, recOoNIancEL, Contracn of ingern-
RirY or other OnEhions! o obligriory unceraking: anc they shall 3iso have powe »AC hority 1o cxrtity Tae fainancial semen ©f The Comeany and
16 c=oics of te By-Laws of the Company o zny antice of seczion thereod,

it power of 3TToMey B Ugned and wmied by fasimile unoer anc by suThodty 0f the {ollowans Resoluton adooret by the Boxrd of Direcion of

ONITID PACIFIC INSURANCE COMPANY 511 meeting heic on the Sth ory of June, 1E78, 21 wAhICh 3 QUOTIED vt Presens, and sa+C Resiuton has rot
been amenoes OF rEDssies!

~Resoiver, Tha the sipnatures of suah directon and oificers anc 1he saal of The Company Mey be stfixed I 2OV 3 BoOwe of
ampmey ©f any cerificrie relsting Therete by Racimile, anc >y FUC) POwe! of aTiomey or cersifacrie Dowrmg sUCh latsimile
sgnztures O facomilt wesi shall be valic ant pinging upon the Comoeny 2ng aNY IWE POwe 3D execuUTer anC cerlifes by

facsimile signatir s ang facsimile seal thall be valic anc binding upon the Comoany in THhe fUTuUrE wmTh receets 10 aivy Bone of
VnOTABKING 10 which T i3 sTDCned.” ' ’

IN WITWESS WHERE'OF_I?;':.'UNIT_D PACIFIC INSURANCE COMPANY has caused thest presents 10 be sigmet by 3 Vece Fress
=2l 1c be perete stfixed, This 20sr cay of booil 1885 . /’

Fewa e
UNITED PACIFIC INST)RANCE COMPANY

oo A s *
BTV e [N o o7 R /
P rTrr

L, &N it3 COooOSTE

\‘/ -__"“‘ 'f,"'\ ¢ - S —
Ny L. ‘
et Vi Fresioent . ¢
15
— s\ g
STATE OF = Nl
CounTY OF :
. Or s ATl 1€ ES personally eope2i et Fzan—=cat MercRell .

16 e kmown 1o bt the VieeFresioen: of the UNITED PACIFIC INSURANCE COMPANY, anc senowiecoet ThIl he cXCTNEC a0 aTicsied the fore
poing inmrument arz siixed the sezl ¢! 21 COrPOrzIION Thetelt, anC that Anice VI, Secion =, ang 3 cf v By-Laws cf sac Comparny, ans ™e

Resoiviwn, 1 femTh therein, are suill in full force, - _—/A - /' .
// .
- - .
Wy Commimuen Exoires: ) < s ’.///.’/'///:K,/)'/’ //.' "‘:_/_/
R O ; K . - .
Seztezcer 2% s £ ' Newry Fudiie in an for Stmeof  Feonevlveniz

Resiomng 11 ?:i:‘.&dCl_ hie
L S. k. DELIV . Assimanl Seceury of 1he UNITED PACIFIC INSURANCE COMPANY, 0o heredy ormity that tne

DO 3nC {01 epoing 13 4 TTue AnC cortedt oDy of 3 Former of ATIDTNEY exeutes Dy WIS UNITED PACIFIC INSURANCE COMPANY wtach 13 s14dt an Tun
forcr ancC etier,

RN .
.',.‘f‘/‘.ri-""’, \ -~ . - - 3 - -
IN WITNECS WHREREDF, | hawe hetewnit st My hang anc R Ine Tees ol saic Comoany thn £ | &1 eav of SEP LemDer B

AN

\P\yes "/

{2 szaL &
\ <

=

A amt Secreary ~ s
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Pape 3

i
— !
FEDZRAL : . %
M-5 \
AFFIDAVIT OF QUALTIFICATION
James M. Kezde , being first guly sworn, on cath deposes anc ’

says that .he/she is the (officer cor apent) kitorney-in-Fact

of szig Surety Company, and that he/she is guly authorized to execute and
deliver the foregoing obligations; that szid Surety Company is authorizes to

execute the same ang hes complied in z1) respects with the laws of Utzh in

ceference to becoming scle surety upon bonds, undertekings and ohligstions.

(Signed) 0;44—,\! . Kpr /
;/ Suzety Compeny Diiices — rosition
L; zmes M. Keace, RrtTOrney-in-ract

JnseTibed and sworn to before me this Zist day of September °

Yy
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WATER MONITORING DATA



S & MOUNTAIN
' x‘-e_:c. STATES
© %% ANALYTICAL

7

CERTIFICATE OF ANALYSIS
CLIENT: | LAB NO: 13299
Trail Mountain Coal Company DATE REC'D: 3-06-87
‘P.0. Box 370 DATE SAMPLED: 3-05-87
Orangeville, Utah 84537
ATTN: Allen Childs
SAMPLE 1ID: SW-1
Acidity o mg/1CaCOs
5 Alkalinity, Bicarbonate 342 mg/HCO»
Alkalinity, Carbonate 0 mg/1CaCOs
v Chloride i1.7 mg/l
Hardness, Total 285 mg/1CaCoOs
Solids, Total Dissolved 348 mg/l
Solids, Total Suspended 560.0 mg/1
e t Sulfate 25 g/l A
- * Settleable Solids . <0.1 mg/1 ” .
7 Calcium - 56.0 mg/1l
Iron 0.11 mg/1
¢« Magnesium 35.3 mg/1l
Manganese <0.01 mg/1
Potassium 2.8 mg/1l
t Sodium 15.6 mg/l
Dises. Iron <0.05 mg/l
Total Cations 6.45 meqg/1
Total Anions 6.46 meg/1
D,
Supervisor_g,. VAR i
Reviewed and approve@ 3—17-87
]
— T

{ N
! . Respectfully submitted::B*iqé%?L;—~



s % MOUNTAIN | ANALYTICAL REPORT
. '0.0.. ’9.0.00 ST ATES
% %% ANALYTICAL

CLIENT: Trail Mountain Coal Company : JOB NO: 1633
P.0. Box 370 DATE REC’'D: |, 4-23-87
OCrangeville, Utah 84537 DATE SAMPLED:

’ TIME SAMPLED (L

ATTN: Allen Childs

SAMPLE: SW-1

- Acidity 0 mg/lCaCos
Alkalinity, Bicarbonate 300 mg/HCO:
Alkalinity, Carbonate 0 mg/1CaCOs
Chloride : 14.0 mg/l
Hardness, Total 290 mg/1lCaCO0.
Solids, Total Dissolved 368 mg/l
Solids, Total Suspended 22.0 mg/l
Settleable Solids <0.10 ml/1
Sulfate . 60 mg/l .
Calcium N 54.0 mg/l
Iron <0.05 mg/1
Diss. Iron <0.05 mg/l
Magnesium . 37.7 mg/l.
Manganese f <0.01 mg/l
Potassium 2.3 mg/l
Sodium 16.6 mg/l
Total Cations 6.58 mg/l
Total Anions 6.57 mg/l

,
1/1

-Supervisor: L\)aaé%-W/ijuy~
Reviewed and Approved: 47?8-87
. i s
\/

Respectfully submitted,

e e —
’\3-(\.\ ;.. \—\ ~

Ray A. Sim, Director
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CLIENT: Trail Mountain Co
S P.C. Box 370
,Orangevil;e, Utah
ATTN: Mr. Allen Childs
SAMPLE ID: Sw-1
ANALYSIS
Acidity

Alkalinity, Bicarbonate
Alkalinity, Carbonate
Chloride

Hardness, Total

Solids, Total Dissolved
Solids, Total Suspended
Sulfate

Total Settleable Solids

Total Cations
Total Anions

ANALYTICAL REPORT

al Company LAB NO:
DATE REC’D:
845317 DATE SAMPLED:
TIME SAMPLED:
RESULT
AS RECEIVED METALS:
0 mg/1CaCO3 Calcium
287 mg/lHCO3 Iron
0 mg/1CaCO3 Magnesium
11.8 mg/l Manganese
260 mg/1CaC03 Potassium
384 mg/l " Sodium
7.0 mg/1 Diss. Iron
40.0 mg/l1
<0.1 mg/1

5.85 meqg/l
5.88 meq/l

c (0
Supervisor<Zf>a/J7-£/zkuuﬁ

Reviewed and approveqﬁ

705/87

A 2749
08/09/87
08/31/87

RESULT
AS RECEIVED

44.0 mg/l
<0.05 mg/l
36.5 mg/l
<0.01 mg/l

1.7 mg/l
14.0 mg/1
<0.05 mg/l

Respectfully submitted,

Ray A. Sim, Director

<gRsE e ete] s PP, . A B 491G BF1L OTR ~
“RLS \Weer D200 Sootn Sai Lawe Cooy, Utan 82118 (BCY 8730050
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S0 W0 ANALYTICAL

CLIENT: Trail Mountain Coal Company LAB NO: 2870
P.O. Box 370 ‘ DATE REC'D: 10/05/87
Orangeville, Utah 84537 DATE SAMPLED: 08/25/87

TIME SAMPLED:
ATTN: Mr. Allen Childs
SAMPLE ID: Sw-1
RESULT RESULT

ANALYSIS AS RECEIVED METALS: AS RECEIVED

Acidity 0 mg/lCaCO3 Calcium 48.0 mg/l

Alkalinity, Bicarbonate 281 mg/1HCO3 Iron <0.05 mg/l

Alkalinity, Carbonate 0 mg/l1CaCO03 Magnesium 38.8 mg/l

Chloride 10.8 mg/l Manganese <0.01 mg/l

Hardness, Total 280 mg/1CaCo03 Potassium 1.8 mg/l

Solids, Total Dissolved 344 mg/1l Sodium 13.9 mg/l

Solids, Total Suspended - 16.0. mg/l Diss. Iron <0.05 mg/l

Sulfate 20.1 mg/l

Total Settleable Solids <O0.1 mg/l

Total Cations 6.25 meqg/l1

Total Anions 6.35 meq/l

Superxlsor J/ Jaww/ZZAAMuv
Reviewed and approxed’ ﬂ?@/14/8/

Respectfully submitted,

S b

Ray A. Sim, Director

O s T e ' - . = R ol N ~ fta)
1625 Weest 2200 Soutn Sa' Laxe Cily. Utan B411C 1801y 873-0050
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ANALYTICAL REPORT

VY

Y

NN Ca Mgl C

. ]
SLosdun St

CLIENT Beaver Creek Coal Company LAB NO:
DATE REC’D:
DATE SAMPLED:
ATTN: - Mr. Allen Childs TIME SAMPLED:
P.O. Box 370
Orangeville, Utah 84537
SAMPLE 1ID: SW-1
RESULT :
ANALYSIS AS RECEIVED METALS:
Acidity 0 mg/1C&aCO0s Calcium
Alklainity, Bicarbonate 336 mg/1HCOs Iron
Alkalinity, Carbonate 0 mg/1CaCOls Iron Diss.
Chloride 15.9 mg/l Magnesium
Hardness, Total 305 mg/1CaclCoOs Manganese
Solids, Total Dissolved 324 mg/l Potassium
Solids, Total Suspended 11.0 mg/l Sodium
Sulfate ' 40.0 - mg/l
Settleable Solids <0.1 ml/1
Total Anions 6.78 meqg/1l
Total Czations 6.82 meqg/l
.
Supervisor ;A_Jm,fi,giﬁ,ng
-Reviewed and approved:/ OI?AB/SB

Respectfully

LM,

William OC. Moellmer,
Technical Manager

4140

01/05/88
12/31/87

RESULT
AS RECEIVED

60.0
<0.05
<0.05

37.7
<0.01

3.1

15.1

submitted,

Ph.D.

mg/1
mg/1l
mg/l

mg/l‘

mg/1l
mg/1
mg/l
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CLIENT:

Trail

% ANALYTICAL

CERTIFICATE OF ANALYSIS

Mountain Coal Company

P.O. Box 370
Orangeville, Utah 84537

LAB NO: 1400
DATE REC'D: 3-06-87
DATE SAMPLED: 3-05-87

Rardness, Total

‘ATTN:  Allen Childs

SAMPLE ID: S¥-2
Acidity 0  mg/1CaCOs
Alkalinity, Bicarbonate 2380 mg/HCOs
Alkalinity, Carbonate o mg/1CaCoO.
Chloride 12.7 mg/l

280 mg/1CaCoOs
Solids, Total Dissolved 348 mg/l
Solids, Total Suspended 550.0 mg/1

Sulfate 55 mg/1
Settleable Solids <0.1 mg/l
Calcium 52.0 mng/1
Iron <0.05 mg/1
Magnesium 36.5 mg/l
Manganese <0.01 mg/1
Potassium 3.0 mg/1l
Sodium 16.4 mg/l

Diss. Iron

Total Cations

Total Anions

<0.05 mg/1l

6.39 meqg/l
6.27 peg/l

-

SuperLSor Zf\gng.&//M -

Reviewed and approvéd 3- Y7 87

Respectfully subﬁittedéggzzqﬁérii——



ANALYTICAL REPORT
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.. ~ee ANALYTICAL

CLIENT: Trail Mountain Coal Company JOB NO: 1634
P.O. Box 370 DATE REC'D: @ -23-87
Orangeville, Utah 84537 DATE SAMPLED

' : TIME SAMPLED

ATTN Allen Childs

SAMPLE: SW-2
Acidity 0 mg/1lCaCos
Alkalinity, Bicarbonate 302 mg/HCOs
Alkalinity, Carbonate 0 mg/1lCaCO:
Chloride 14.0 mg/l
Hardness, Total 285 mg/1CaCOs
Solids, Totzl Dissolved 340 mg/1
Solids, Total Suspended 32.0 mg/l
Settleable Solids <0.1¢ ml/1
Sulfate 58 mg/l
Calcium 52.0 mg/l

(firon <0.05 mg/l

Diss. 1ron <0.05 mg/l
Magnesium 37.7 mg/l
Manganese <0.01 mg/l
Potassium 2.3 mg/l
Sodium 16.8 mg/l
Total Cations €.49 mg/1l
Total Anions 6.57 mg/1

i | %77
Supervisor: /. Jaanl X farube

Reviewed and Approved: §/§8—87
\
!
Respectfully submitted,
N d\ i ;
”\y\}\“’\—-—

Director
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ANALYTICAL REPORT

CLIENT: Trail Mountain Coal Company LAB NO: 2750
P.O. Box 370 DATE REC’D: 09/09/87
Orangeville, Utah 84537 DATE SAMPLED: 08/31/87

TIME SAMPLED:
ATTN: Mr. Allen Childs
SAMPLE ID: SwW-2
RESULT RESULT

ANALYSIS AS RECEIVED METALS: AS RECEIVED

Acidity 0 mg/1CaCO3 Calcium 40.0 mg/1

Alkalinity, Bicarbonate 277 mg/lHCO3 Iron <0.05 mg/l

Alkalinity, Carbonate 0 mg/lCaCO3 Magnesium 36.5 mg/l

Chloride 11.8 mg/l Manganese <0.01 mg/l

Hardness, Total 250 mg/1CaCO3 Potassium 1.7 mg/l

Scolids, Total Dissolved . 372 mg/l Sodium 14.3 mg/l

Solids, Total Suspended 6.0 mg/l Diss. Iron <0.05 mg/l1

Sulfate 36.5 mg/l '

Total Settleable Solids <0.1 mg/1l

Total Cations 5.66 meqg/l

Total Anions 5.64 meqg/1

| 6

Supervisor ZTT&%VQPAéAi%Mﬂ7

Reviewed and approved/ 3?705/87

Respectfully submitted,

S

Ravy A. Sim, Director
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CLIENT: Trail Mountain Coal Company

P.0O. Box 370

Orangeville,
ATTN: Mr. Allen Childs
SAMPLE ID: . SwW-2

ANALYSIS

Acidity

Alkalinity, Bicarbonate
Alkalinity, Carbonate
Chloride

Hardness, Total

Sclids, Total Dissolved
Solids, Total Suspended
Sulfate

Total Settleable Solids

Total Cations
Total Anions

Supervisor ﬁ\ Qﬂm/iU@m%%'

84537
RESULT
AS RECEIVED
0 mg/l1CaCQ3
273 mg/lHCO3
0 mg/l1CaCO3
10.3 mg/1
260 mg/1CaCO3
372 mg/l
8.0 mg/l
19.5 mg/1l
<0.1 mg/l
5.84 meq/l
5.18 meqg/l

Reviewed and approv%ﬁ: \/ﬂ0/14/87
\

ANALYTICAL REPORT

LAB NO:

DATE REC’D:
DATE SAMPLED:
TIME SAMPFLED:

METALS:

Calcium
Iron
Magnesium
Manganese
Potassium
Sodium
Diss. Iron

2971
10/05/87
09/25/87
RESULT

AS RECEIVED
44.0 mg/l
<0.05 mg/l
36.5 mg/1l
<0.01 mg/l
1.7 mg/l
13.8 mg/1
<0.05 mg/l

Respectfully submitted,

=3k

s AL

Sim, Director
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CLIENT: Beaver Creek

ATTN: Mr. Allen Chi
P.0O. Box 370

Orangeville,

SAMPLE I1D: SW-2

ANALYSIS

Acidity

Alklainity,
Alkalinity,
Chloride
Hardness,
Solids,
Solids,
Sulfate
Settleable Solids

Bicarbonate
Carbonate

Total
Total Dissolved
Total Suspended

Total Anions
Total Cations

) — //7}
Supervisor /-

TR N

Coal Company

lds

Utah 84537

RESULT
AS RECEIVED

0 mg/1CaCOs

‘Reviewed and approved:

320 mg/1RCOs
0 mg/1lCaCOs
15.9 mg/1
285 mg/1CacCOs
316 mg/l
156.0 mg/1l
41.6 . mg/1
<0.1 ml/1
6.56 meg/l
6.62 meg/l
d§?18/88

I

/

ANALYTICAL REPORT

LAB NO:

DATE REC’D:
DATE SAMPLED:
TIME SAMPLED:

METALS:

Calcium
Iron

Iron Diss.
Magnesium
Manganese
Potassium
Sodium

4141
01/05/88
12/31/87

RESULT
AS RECEIVED

58.0 mg/l
<0.05 mg/l
<0.05 mg/1

36.5 mg/l.
<0.01 mg/1

3.1 mg/i

15.0 mg/l

Respectfully submitted,

William O.

Technical Manager

Moellmer, I3
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CERTIFICATE OF ANALYSIS

CLIENT: LAB RO: 1401
Trail Mountain Coal Company DATE REC’D: 3-06-87
P.O. Box 370 DATE SAMPLED: .3-05-87
Orangeville, Utah 84537
ATTN: Allen Childs
SAMPLE 1ID: SW-3
Acidity 0 mg/1CaCOs
Alkalinity, Bicarbonate 302 mg/HCOs
Alkalinity, Carbonate o mg/1CaCOs
Chloride 12.4 mg/l
Hardness, Total 285 mg/1CaCoOs
Solids, Total Dissolved 340 mg/l
Sclids, Total Suspended 140.0 mg/1
Sulfate 55 mg/l
Settleable Solids <0.1 mg/1
Calcium 54.0 mg/l
Iron 0.05 . mg/l
Magnesium 36.5 mg/l
Manganese <0.01 mg/1
Potassium 2.8 ng/l
Sodium 16.1 mg/1l
Diss. Iron <0.05 mg/l
Total Cations 6€.47 meg/1l
Total Anions 6.46 req/l

7 {/f\
Supervisor Dp/ —‘:/' : 1{\//1 A ]

Reviewed and approved 3‘{7—87

Respectfully submitteé55;>-<%gié“—

1645 West 2200 Soutr Sa't Lewe Criy Usan 64738 (8D E73.00210
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CLIENT:
P.0O. Box 370
Orangeville, Utah

ATTN: Allen Childs

SAMPLE: SW-3

Acidity
Alkalinity,
Alkalinity,
Chloride
Hardness,
Solids,
Solids,
Settleable Sclids
Sulfate

Total

Calcium
Iron

Diss. Iron
Magnesium
Manganese
Potassium
Sodium

Total Cations
Total Anions

—-
supervisor: T a )
Supervisor: _ L Jtrastl N /amassy,

Trail Mountain Coal Company

84537

Bicarbonate
Carbonate

Total Dissolved
Total Suspended

"Reviewed and Approvedn

4<58-87
~N

2388

14.7
285
344

44.0

<0.10
58

52.0

. <0.05

<0.05
37.7
<0.01
2.3
17.1

ANALYTICAL REPORT

JOB NO: 1635
DATE REC’D: 4-23-87
DATE SAMPLED: «q
TIME SAMPLED: v

mg/1CaCos
mg/HCOs
mg/1CaCOa
mg/1l
mg/1CaCOs
mg/l
mg/1l
ml/1
mg/1

mg/1l
mg/l
mg/1l
mg/1l
mg/l
mg/l
mg/1

mg/1
mg/1l

Respectfﬂlly submitted,

Ray A. Sim, Director
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ANALYTICAL REPORT

CLIENT Trail Mountain Coal Company

P.0O. Box 370

Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: SW-3

RESULT

ANALYSIS AS RECEIVED
Acidity 0 mg/lCaCo3
Alkalinity, Bicarbonate 256 mg/lHCO3
Alkalinity, Carbonate 0 mg/lCaCO3
Chloride 11.8 mg/l
Hardness, Total 245 mg/1CaCO3
Solids, Totzl Dissolved 312 mg/1l
Solids, Total Suspended 8.0 mg/l
Sulfate 40.0 mg/l
Total Settleable Solids <0.1 mg/l
Total Cations 5.57 meq/l
Total Anions 5.23 meq/1

17 )

LAB NO: 2751

DATE REC'D: 09/09/87

DATE SAMPLED: 08/31/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Calcium 36.0 mg/l
Iron <0.05 mg/l
Magnesium 3.7 mg/l
Manganese <0.01 mg/1
Potassium 1.7 mg/l
Sodium 14.5 mg/l
DPiss. Iromn <0.05 mg/1l

SUPeercorJL Danmt L/ grunrs
Reviewed and approved: j7705/8/

Respectfully submitted,

S A

Ray A. Sim, Director
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CLIENT: Trail Mountain Coal Company

P.O. Box 370

Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: Sw-3

RESULT

ANALYSIS AS RECEIVED
Acidity ' ¢ mg/lCaCo3
Alkalinity, Bicarbonate 261 mg/l1HCO3
Alkalinity, Carbonate 0 mg/l1lCaCOC3
Chloride 10.3 mg/1
Hardness, Total 250 mg/1CaCO3
Solids, Total Dissolved 328 mg/l
Solids, Total Suspended . <5.0 mg/l
Sulfate 22.00 mg/l
Total Settleable Solids <0.1 mg/l
Total Cations 5.64 meqg/1
Total Anions 5.03 meq/1

L TN
: 7N ¢ /0
Supervisor Z¥~)@¢m/gla7¢m7

Reviewed and approveﬁ:r<7ﬁ0/14/87

ANALYTICAL REPORT

LAB NO:

DATE REC’D:
DATE SAMPLED:
TIME SAMPLED:

METALS:

Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

Diss. Iron

2972
10/05/87
09/25/87
RESULT

AS RECEIVED
42.0 mg/1l
<0.05 mg/l
35.3 mg/1
<0.01 mg/l
1.7 mg/l
13.8 mg/1
<0.05 mg/l

Respectfully submitted,

Z3ah

Sim, Director
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CLIERNT

ATTN:  NMr

P.0O. Box 370

Allen Childs

Beaver Creek Coal Company

Orangeville, Utah 84537
SAMPLE ID: SW-3
RESULT
ANALYSIS AS RECEIVED
Acidity 0 mg/1CaCO0s
Alklainity, Bicarbonate 315 mg/1HCOs
Alkalinity, Carbonate 0 mg/1CaCOs
Chloride 16.5 mg/l
Hardness, Total 295 mg/1CaCOs:
Solids, Total Dissclved 292 mg/1l
Sclids, Total Suspended 42.0 mg/1
Sulfate _ 45.3 mg/1l
Settleable Solids <C.l1 ml/1
Total Anions 6.57 meg/l
Total Cations 6.62 meqg/l
: R .
Supervisor /S Jnsel X STl 0w
'~ Reviewed and approved: 01#18/88

William O.
Technical Manager

ANALYTICAL REPORT

LAB NO:
DATE REC'D:
DATE SAMPLED:

4142
01/05/88
12/31/87

TIME SAMPLED:

METALS:

Calcium
Iron

Iron Diss.

Magnesium
Manganese
Potassium
Sodium

Moellmer,

RESULT
AS RECEIVED

54.0 mg/l
<0.05 mg/1
<0.05 mg/l

38.9 mg/1-
<0.01 mg/1

3.1 mg/l
15.1 mg/l
ed,
Ph.
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CERTIFICATE OF ANALYSIS

CLIENT: LAB RO: 1398
Trail Mountain Coal Company DATE REC'D: 3-06-87
P.0. Box 370 DATE SAMPLED: 3-05-87

Orangeville, Utah 84537

ATTR: Allen Childs

SAMPLE ID: UG-1

\%ikalinity, Bicarbonate 318 mg/HCOs
@lkalinity, Carbonate o mg/1CaCOs
hloride 4.2 mwg/l
Hardness, Total 130 mg/1CaCOs
Q oclids, Total Dissolved 288 mg/1
Jsulfate 8 mg/l
Calcium - 28.0 mg/1l *
iss Iron <0.05 mg/1l
agnesium 14.6 mg/l
anganese <0.01 mg/l
Yotassium 8.7 'mg/l
\Sodium 62.8 mg/l
Total Cations 5.55 meqg/1
Total Anions 5.51 meq/l

Dol
Supervisor_A oo JQ e L

.Reviewed and approvéz 3-17-87

P —

PR

Respectfully submitted —<y€<::t>;——-

\

. . AnA~ PR v Bl pAe o .
1848 Wes: 0200 Soutr S oLare Cuv. Uteh RL15E (BDT €7L.0080
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CLIENT:

ATTN:

SAMPLE:

Supervisor
Reviewed a

MOUNTAIN
STATES
e ANALYTICAL

Trail Mountain Coal Company

P.0O. Box 370

Orangeville, Utah 84537

Allen Childs

UG-1

Alkalinity, Bicarbonate
Alkalinity, Carbonate

Chloride
Hardness,
Solids,
Sulfate

Total
Total Dissolved

Calciunm

Magnesium
Manganese
Potassium
Sodium
Diss. Iron

Total Cations
Total Anions

I 2/ )

: Monru/ K G
nd Approved# 4{?8—87

306

4.0
125
300

28.0
13.4
<0.01

8.9

55.4
<0.05

ANALYTICAL REPORT

JOB NO:

DATE REC'D:

DATE SAMPLED:
TIME SAMPLED: U

mg/HCOs
mg/1CaCOs
mg/1l
mg/1CaCOs
mg/1
mg/1

mg/1l
mg/1
mg/1
mg/1l
mg/l
mg/l

mg/i
mg/1

Respectfully submitted, -

1632
-23-87
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CLIENT Trail Mountain Coal Company
P.O. Box 370
Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: UG-1
RESULT
ANALYSIS AS RECEIVED
Alkalinity, Bicarbonate 289f mg/1HCO3
Alkalinity, Carbonate 0" mg/1CaCO03
Chloride 3.7 mg/l
ardness, Total 130 mg/1CaCoO3
s0lids, Total Dissolved 316 mg/l
Sulfate 14.0 mg/l
Totzl Cations 5.29 meq/l
Total Anions 5.13 meqg/l
Sunpr\lccr Z 2; /;%wuaj
Reviewed and apnlo\ed7> <i7éu/8?
1RL8 Wes: 2200 Scutt Set taxe C Uz

ANALYTICAL REPORT

LAB NO: 2290

DATE REC'D: 7T-17-87

DATE SAMPLED: 7-15-87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Calciunm® 26.0 mg/l
Diss. Irox <0.05 mg/l
Magnesium”’ 15.8 mg/l
Manganeses <0.01 mg/l
Potassium’ 7.8 mg/l
Sodium/ 57.6

Respectfully

mg/1

submitted,

Sk

nay

A, Sim. Director

$912 1801 O73-005C
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CLIENT: Trail Mountain Coal Company

ANALYTICAL REPORT

LAB NO: 2754
P.O. Box 370 DATE REC’D: 08/09/87
Orangeville, Utah 84537 DATE SAMPLED: 08/31/87
TIME SAMPLED:
ATTN: Mr. Allen Childs
SAMPLE ID: - UG-1
RESULT RESULT

ANALYSIS AS RECEIVED METALS: AS RECEIVED
Alkalinity, Bicarbonate 298 mg/1HCO3 Calcium 28.0 mg/l
Alkalinity, Carbonate 0 mg/lCaCO3 Diss. Iron <0.05 mg/l
Chloride 4.6 mg/l Magnesium 14.6 mg/l
Hardenss, Total 130 mg/1CaCo03 Manganese <0.01 mg/l
Solids, Total Dissolved 392 mg/1l - Potassium 7.8 mg/l
Sulfate 15.0 mg/l Sodium 59.8 mg/l
Total Cations 5.40 meq/l
Total Anions 5.34 meq/l

AN
/0 {
Supervisor Z?\BQA,;/ézy%ﬁJA/f

Reviewed and approved! <€?/05/87

- ~

fof Vs 2200 Scum Set o Lame Oy UNE

Respectfully submitted

R 8h—

Ray A. Sim, Director

- 82718 (80T €730

b



‘%6 < MOUNTAIN
L c 0@ so. STATES

S0 N5 ANALYTICAL

ANALYTICAL REPORT

CLIENT Trail Mountain Coal Company LAB NO: 2973
P.O0. Box 370 DATE REC'D: 10/05/87
Orangeville, Utah 84537 DATE SAMPLED: 09/25/87

TIME SAMPLED:
ATTN: Mr. Allen Childs
SAMPLE 1ID: UG-1
RESULT RESULT

ANALYSIS AS RECEIVED METALS: AS RECEIVED

Alkalinity, Bicarbonate 288 mg/lHCO3 Calcium mg/1l

Alkalinity, Carbonate 0 mg/lCaCO3 Diss. Iron <0.05 mg/l

Chloride 3.0 mg/l Magnesium. . mg/l

Hardenss, Total 130 mg/1CaCoO3 Manganese <0.01 mg/1

Solids, Total Dissolved 304 mg/l -Potassium mg/l

Sulfate 10.3 mg/l Sodium mg/1l

Total Cations 5.20‘ meq/1

Total Anions 5.03 meq/l’

Supervisor_ /A >@yJ;XC%vuﬁf

Reviewed and approxpd <\/IO/14/8/

Respectfully submitted,

L2008 Sat Lase 00

DA

Sim, Director
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CLIENT: Beaver Creek

ATTN: " Mr. Allen Chi
P.0O. Box 370
Orangeville,

SAMPLE 1ID: UG-1
ANALYSIS

Bicarbonate
Carbonate

Alklainity,
Alkalinity,
Chloride

Hardness,
Solids,
Sulfate

Total
Total Dissolved

Total Anions
Total Cations

,’//\ L C

Supervisor _j~ /s os-. \\ﬁ

Reviewed and approved!

ANALYTICAL REPORT

Coal Company LAB NO: 4143
DATE REC’D: 01/05/88
DATE SAMPLED: 12/31/87
lds TIME SAMPLED:
Utah 84537
RESULT RESULT
AS RECEIVED METALS: AS RECEIVED
265 mg/1HCOs Calcium 18.0 mg/l
0 mg/1CaCOas Iron <0.05 mg/1l
5.2 mg/l Magnesium 17.0 mg/l
115 mg/1CacCOs Manganese <0.01 mg/1l
228 mg/l Potassium 8.5 mg/l
18.6 mg/l Sodium 55.3 mg/l
4.88 meg/l
4.94 meg/l
A gy fw!
01718788
Respectfully submitted,
///%XULZ&\
illiam O. Moellmer,
Technlcal Manager
L e€ D0OT Soutr SacoLdme Ciy Ulam B4R BTN ETL00E



ANALYTICAL REPORT

submitted,

irector

e so MOUNTAIN
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UM vee ANALYTICAL
CLIENT: Trail Mountain Coal Company JOB NO:
P.0. Box 307 DATE REC
Orangeville, Utah 84537 DATE SAM
ATTN: Allen Childs
SAMPLE: T-18
Acidity 0 mg/lCacCOs Aluminum
Alkalinity, Total 255 mg/1CaCOa, Arsenic
Alkalinity, Bicarbonate 311 mg/HCOs Barium
Alkalinity, Carbonate 0 mg/1CacCoO: 3oron
Chloride 8.2 mg/l Cadmium
Conductivity 680 wumhos/cn Calcium
Fluoride 0.29 mg/1CacCO, Chromium
Nitrogen, Nitrate <0.05 mg/l Copper
pH 8.02 Units Iron
Phosphorus, Ortho <0.05 mg/l Lead
Phosphorus, Total <0.05 mg/l Magnesium
Solids, Total Dissolved 388 mg/1l Manganese
Solids, Total Suspended <S.0 mg/l Mercury
Sulfate 100 mg/l Nickel
Turbidity 1.0 NTU Potassium
: Selenium
Total Cations 7.38 meq/l Sodium
Total Anions 7.42 meq/l Vanadium
Zinc
. o
Supervisor:zz:Bamif ﬂszu@H/
Reviewed and Approveqﬁ %4 -87
Respectfully
e T
S
Ray A. Sim, D

1636

'D: 1-22-87
PLED: Unknown
<0.05 mg/1
<0.002 mg/l
<0.1 mg/1
<0.20 wmg/l
<0.002 =mg/l
64.0 mg/l
<0.05 ‘mg/1l
<0.03 =mg/1
<0.05 mg/l
<0.05 =mg/1
38.9 mg/l
<0.01 =g/l
<0.50 ug/1l
<0.05 mg/1
4.5 =g/l
<0.005 =g/l
19.92 mg/l
<0.2 wmg/1
<0.01 =g/l



MOUNTAIN
STATES
ANALYTICAL

vt 8 e 00
. «a e 200

CLIENT:
P.0. Box 370
Orangeville,

ATTN: Mr. Allen Childs
SAMPLE ID: T-18
ANALYSIS

Acidity

Alkalinity, Total
Alkalinity, Bicarbonate
Alkalinity, Carbonate
~“hloride

Conductivity

Fluoride

Nitrogen, Nitrate <0.
pH 7
Phosphorus, Ortho <0
Phosphorus, Total <0
Solids, Total Dissolved
Solids, Total Suspended <
Sulfate 10
Turbidity

Total Cations
Total Anions

Utah

0.

-3

=1

. : ),//‘
Supervisor: Z\Bawé/iéénu&a7

Trail Mountain Coal Company

84537
RESULT
AS RECEIVED
0 mg/lCaCo03
246 mg/l1CaCoO3
300 mg/1HCO3
0 mg/lCaCO03
8.1 mg/l
700 umhos/cm
31 mg/l
05 mg/l
.75 mg/l
.05 mg/l
.05 mg/l
424 mg/1l
5.0 mg/1
0.6 mg/l
1.0 mg/l
.48 meq/1l
.25 meq/l

Reviewed and approved: <7g¥08/87

ANALYTICAL REPORT

Respectfully submitted,

SOR LS.

Ray A. Sim, Director.

LAB NO: 2570

DATE REC’D: 8-21-87

DATE SAMPLED: 8§-17-87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 68.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead . <0.05 mg/l
Magnesium 37T.7T mg/l
Manganese <0.01 mg/l
Mercury <0.50 ug/l
Nickel <0.05 mg/l1
Potassium 4.0 mg/l
Selenium <0.005 mg/l
Sodium 21.8 mg/l
Vanadium <0.20 mg/l
Zinc <0.01 mg/l



e o
se oo MOUNTAIN
RAARAXA STATES

SO0 %% ANALYTICAL

CLIENT: Trail Mountain Coal Company

P.0O. Box 370

Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: T-18

RESULT

ANALYSIS AS RECEIVED
Acidity 0 mg/1lCaCO3
Alkalinity, Total 259 mg/lCaC03
Alkalinity, Bicarbonate 316 mg/l1HCO3
Alkalinity, Carbonate 0 mg/lCaCO03
Chloride 8.1 mg/l
Conductivity 620 - umhos/cm
Fluoride 0.29 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 7.85 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 544 mg/l
Solids, Total Suspended 5.0 mg/l
Sulfate 99.8 mg/l
Turbidity 2.1 mg/l
Total Cations 7.61 meqg/1
Total Anions 7.50 meq/l

L-///
Supervisor: Zf\)g@,/ dlampﬂm

Reviewed and approved: / 10/

{7’//8

7

ANALYTICAL REPORT

LAB NO: 2755

DATE REC'D: 09/08/87

DATE SAMPLED: 08/31/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/1l
Barium <0.10 mg/l
Boron <0.20 mg/1
Cadmium <0.002 mg/l
Calcium 68.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 38.9 mg/l
Manganese <0.01 mg/1
Mercury <0.50 ug/l
Nickel <0.05 mg/l
Potassium 3.9 mg/1l
Selenium <0.005 mg/l
Sodium 20.8 mg/l
Vanadium <0.20 mg/l
Zinc <0.01 mg/l

Respectfully submitted,

Sl

Ray A. Sim,

Director
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CLIENT: Trail Mountain Coal Company
P.O. Box 370
Orangeville, Utah 84537

ATTN: Mr. Allen Childs
SAMPLE 1ID: T-18

RESULT
ANALYSIS AS RECEIVED
Acidity 0 mg/1CaCo03
Alkalinity, Total 250 mg/1CaCo03
Alkalinity, Bicarbonate 305 mg/lHCO3
Alkalinity, Carbonate 0 mg/lCaCoO3
Chloride 7.8 mg/l
Conductivity 620 wumhos/cm
Fluoride 0.31 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 7.91 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 392 mg/l
Solids, Total Suspended 12.0 mg/l
Sulfate 100 mg/l
Turbidity <1.0 mg/1l
Total Cations 7.54 meqg/l
Total Anions 7.31 meq/l

Supervisor:

D)
D Q,’)»u/' ,/\(/I/; Aﬂ_/_/‘/)j

Reviewed and approved: 6?/22/87

PR Tt
[~

Scuim Sz Lare City

Uiem 847880

ANALYTICAL REPORT

LAB NO: 2964

DATE REC’D: 10/05/87

DATE SAMPLED: 09/25/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 70.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 37.7 mg/l
Manganese <0.01 mg/l
Mercury <0.50 ug/l
Nickel <0.05 mg/l
Potassium 3.2 mg/l
Selenium <0.005 mg/l
Sodium 19.8 mg/l
Vanadium <0.20 mg/l
Zinc <0.01 mg/l

Respectfully submitted,

%9:-34—‘\

Ray A. Sim, Director
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ANALYTICAL

Beaver Creek Cocal Company

ANALYTICAL REPORT

CLIENT: LAB NO: 4275
DATE REC'D: 01/18/88
DATE SAMPLED: 12/31/87
ATTN: Mr. Allen Childs TIME SAMPLED:
P.O. Box 370
Orangeville, Utah 84537
SAMPLE ID: TM-18
RESULT RESULT
ANALYSIS AS RECEIVED METALS: AS RECEIVED
Acidity 0 mg/1CaCOs Aluminum <0.05 mg/l
Alkalinity, Total 241 mg/1CaCOs Arsenic <0.002 mg/l
Alkalinity, Bicarbonate 294 mg/l1HCOs Barium <0.10 mg/l
Alkalinity, Carbonate 0 mg/1lCaCOs Boron <0.20 mg/l
Chleoride 10.1 mg/1 Cadmium <0.002 mg/l
Conductivity 620 umhos/cm Calcium 64.0 mg/l
Fluoride 0.34 mg/l Chromium <0.05 mg/l
Nitrogen, Nitrate <0.05 mg/l Copper <0.03 mg/l
pH 7.55 mg/l Iron 0.06 mg/l
Phosphorus, Ortho <0.05 mg/1l Lead <0.05 mg/l
Phosphorus, Total <0.05 mg/1 Magnesium 38.9 mg/l
Solids, Total Dissolved 420 mg/1 Manganese 0.01 mg/l
Sulfate 86.0 mg/1l Mercury <0.50 ug/1
Sulfide <0.10 mg/l Nickel <0.05 mg/1
Turbidity 23 NTU Potassium 5.6 mg/i
Selenium <0.005 mg/1
Sodium 26.1 mg/l
Total Anions 7.40 meg/l Vanadium <0.20 mg/l
Total Cations 7.11 meg/l Zinc . <0.01 mg/l
Molybdenum <0.10 mg/i
. ¢
Supervisor ZT\mei!\A&IJ’%4
Reviewsd and approved: Q01/28/88

Respectfully submitted,

e 27//@@\
William dT/Moellmer, Ph.D.
Technical manager
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CERTIFICATE OF ANALYSIS

Client:
Trail Mountain Coal Company
P.O. Box 370
Orangeville, Utah 84537
Attn: Allen Childs

Sample ID: Main Sump Discharge 002

pH 7.83 Units

Soclids, Total Dissolved 396 mg/l

Solids, Total Suspended <5.0 mg/l

Settleable Solids <0.1 ml/1

Iron : <0.05 mg/l
e

Supervisor L,/nmﬁV<&/amMﬂ”
Reviewed and approved 1-23787
)

Lab. No. 1172
Date Rec’d. 1-20-87
Date Sampled 1-14-87

Respectfully submitted ?f:>k/'/;—«————

1628 VWeg: 2200 Soutr Sz take Cilv Usem 84736 (BD3: &7
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20 ANALYTICAL S

CLIENT:
‘Trail Mountain Coal Company
P.O. Box 370
Orangeville, Utah 84537
ATTN: Allen Childs
SAMPLE ID: THM-1
Alkalinity, Bicarbonate 751?
Alkalinity, Carbonate o
"nloride’ 103.0
uoride’ 10.40
.rdenss, Total 30
-.trogen, Ammonia <0.50
Kitrogen, Ritrate <0.05
Ritrogen, Nitrite <0.05
Phosphorus, Total <0.05
Solids, Total Dissolved 896
Sulfate 50
Sulfide <0.10
Total Cations 16.34
Total Anions 16.29

Supervisor .

—

™~

CERTIFICATE OF ANALYSIS

N ¢ S .
L e \\/"“'7'.4-’".

keviewed and approveéd 3-18-87

}

T6LE Vst

mg/HCOs
mg/1CaCO;
mg/1l
mg/1l
mg/1CaCoOs
mg/l
mg/l
mg/1
mg/l
mg/1l
mg/l
ng/l

meg/1
meqg/1l

LAB NO:
DATE REC’D:
DATE SAMWMPLED:

Aluminum
Arsenic
Barium
Boron
Cadmium
Calcium
Chromium
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potaessium
Selenium
Sodium
Zinc
Diss.

HROs /HCI digestion
trace metals.

Iron
Molybdenum

3-0
3-0

<0.05
<0.002
<0.10
0.57
<0.002
6.0
<0.05
<0.03
3.74
0.23
3.6
0.03
<0.50
<0.05
3.9
<0.005
356.8
2.09
<0.05
<0.10

used

1402
6-87
5-87

mg/l
mg/l
mg/l
mg/1
mg/l
mg/1l
ng/l
mg/1
mg/l
mo/1
mg/1
mg/l
ug/1l
mg/1
mg/l
mg/1
mo/1
mg/1
ma/1
mo/1

for

S \ .
Respectfully submitted é;;la\ =~

2200 Souts Se Laee Tuy Uiem B2118 (8D €72 0017
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CLIENT

Orangeville, Utah 84537

ATTN:

SAMPLE:

Alkalinity,

Trail Mountain Coal Company

P.C. Box 307
Allen Chilcés

TH-1

Bicarbonate 742
Alkalinity, Carbonate 0
Chloride 112.2
Fluorics 10.00
Hardnecs, 7Zlotal 28
Nitrogen, Ammonia <0.50
Nitrogen, Nitrazte <0.05
Ritrogen, Nitrite <0.05
Phosphorus, Total ,0.06
Solide, Total Dissolved " 808
Sulfate 20
Sulfide <C.10
Total Cations 15.88
Total Anions 15.88

Supervisor:i g

Reviewel &

Q“w/ lg:?ﬁu~

nd Approved: e7

1645 Wepr 1220 Soutm Gev

mg/HCO:

mg/1CaCOs

mg/1
mg/1

mg/1CaCOs

mg/1l
mg/1
mg/l
mg/1l
mg/2l
mg/l
mg/1

meqg/1
meqg/1l

ANALYTICAL REPORT

JOB NOC: 1637

DATE REC’'D: 4-23-87

DATEZ SAMPLED: Unknown
Aluminum <0.05 mg/l
Arsenicooes <0.002° mg/l
Barium 1 0.10 mg/2
Boron 0.6l mg/l
Cadmium>0/O <0.002 mg/l
Calcium 6.0 mc/l
Chromium 008 <0.05 mg/l
Copper <0.03 mg/l
Iron Diss <0.05 mg/l
Lead 0.c5 <0.05 mg/l
Magnesium 3.2 mg/l
Manganese <0.01 mg/l
Mercuru'ocbs“/<0.50 ucg/l
Nickel et <0.05 mg/l
Potassium 2.7 mg/l
Seleniumc.0! <0.005 wmg/l
Sodium 350.2 wmc/2
Zinc 0.12 mg/2
Molybcenum <0.10 mc/:2
- &
JlJ (
pectfully subnmItiel



So <o MOUNTAIN
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CLIEXNT: Trail Mountain Coal Company

P.0. Box 370

Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE 1ID: T™-1

RESULT

CHEMICAL: AS RECEIVED
Alkalinity, Bicarbonate 699 mg/1HCCS3
Alkalinity, Carbonate 24 mg/1CaCO03
Zhloride 119.0 mg/1
Fluoride 11.78 mg/1
Hardness, Total 30 'mg/1CaC03
Nitrogen, Ammonia <0.50 mg/l
Nitrogen, Nitrate <0.05 mg/l
Nitrogen, Nitrite <0.05 mg/l
Phosphorus, Total 0.32 mg/l
Solids, Total Dissolved 876 mg/l
Sulfate 20.0 mg/1l
Sulfide <0.1 mg/l
Total Cations 15.68 meg/1
Total Anions 13.74 meq/1
RE\lEhFd aﬂd appTO\ed O /8T

TEl West Z200 Scutm SatoLaxe T

ANALYTICAL REPORT

LAB NO: 2291

DATE REC’D: T-17-87

DATE SAMPLED: 7T-15-8T7

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <C.10 mg/1
Boron 0.68 mg/1
Cadmium <0.002 mg/l
Calcium 6.4 mg/l
Chromium <0.0% mg/l
Copper <0.03 mg/1
Iron {(Diss) <0.05 mg/l
Lead <0.05 mg/l
Magnesium 3.4 mg/l
Manganese <0.01 mg/l
Mercury <0.50 wug/l
Nickel <0.05 mg/l
Potassium 2.5 mg/l
Selenium <0.003 mz/1
Sodium 313.6 meg/l
Zinc 0.01 meg/l
Molvbdernum <0.20 me/l
eCpectfu}l\ submitted,

@L@

m, Director

1 673-005(
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CLIENT: Trail Mountain Coal Company

P.O. Box 370

Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE 1ID: . T™-1

RESULT

ANALYSIS AS RECEIVED
Alkalintiy, Bicarbonate 727 mg/lHCO3
Alkalinity, Carbonate 16 mg/1CaCo03
Chloride 113.2 mg/1l
Fluoride 10.20 mg/l
Hardness, Total 30 mg/l1CacCo03
Nitrogen, Ammonia <0.50 mg/1
Nitrogen, Nitrate <0.05 mg/l
Nitrogen, Nitrite <0.05 mg/l
Phosphorus, Total <0.05 mg/1
Solids, Total Dissolved 856 mg/1l
Sulfate 61.0 mg/l
Sulfide <0.10 mg/l
Total Cations i6.50 meq/l
Total Anions 16.40 meq/l

Supervisor: Daﬂ -»é &/(ﬂjw"]

Reviewed and approved% 1Q<75/87

TRLE \West D200 Soutn Sataare Ty Ulam B4R

ANALYTICAL REPORT

LAB NO: 2752

DATE REC’D: 09,/09/87

DATE SAMPLED: 08/31/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.01 mg/l1l
Boron 0.50 mg/l
Cadmium <0.002 mg/l
Calcium 6.4 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Diss. Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 3.4 mg/l
Manganese <0.01 mg/1
Mercury <0.50 wug/l
Nickel <0.05 mg/l
Potassium 2.6 mg/l
Selenium <0.005 mg/l
Sodium 364.2 mg/l
Zinc <0.01 mg/l

Respectfully submitted,

ik

Ray A. Sim, Director

(R0 973-005C
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CLIENT: Trail Mountain Coal Company
P.0O. Box 370
Orangeville, Utah 84537

ATTN: Mr. Allen Childs
SAMPLE ID: ™-1

RESULT
ANALYSIS AS RECEIVED
Alkalinity, Bicarbonate 731 mg/HCO3
Alkalinity, Carbonate 0 mg/1CaCO3
Chloride 118.0 mg/l
Fluoride 10.20 mg/1l
Hardness Total 25 mg/1CaCo03
Nitrogen, Ammonia <0.50 mg/l
Nitrogen, Nitrate 0.0 mg/l
Nitrogen, Nitrite 0.06 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 864 mg/l
Sulfate 40.0 mg/l
Sulfide <0.10 mg/l
Total Cations 16.20 meq/1
Total Anions 16.17 meq/l

TN
YY)
Supervisor:__A it M o]

Reviewed and approved’ 1%/23/87

ANALYTICAL REPORT

LAB NO: 2968

DATE REC’'D: 10/05/87

DATE SAMPLED: q-zo-%J

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron 0.62 mg/l
Cadmium <0.002 mg/l
Calcium 4.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Diss. Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 3.7 mg/l
Manganese <0.01 mg/l
Mercury <0.50 wug/l
Nickel <0.05 mg/l
Potassium 1.8 mg/l
Selenium <0.005 mg/l
Sodium 360.0 mg/1l
Zinc <0.01 mg/l
Molybdenum <0.10 mg/l

Respectfully submitted,

Ray A. Sim,

1ELT Weer 2030 Seutr San oLaxe Ty Ltat 82118 (B0t 975-005C

Director
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CLIENT: Beaver Creek Coal Company
ATTN: Mr. Allen Childs

P.0. Box 370

Orangeville, Utah 84537
SAMPLE 1ID: TM-1

RESULT

ANALYSIS AS RECEIVED
Alkalinity, Bicarbonate 254 mg/1lHCOa
Alkalinity, Carbonate 0 mg/lCacCOs,
Chloride 95.3 mg/l
Fluoride 7.70 mg/1
Hardness, Total 60 mg/1CaCO0s
Nitrogen, Ammonia 0.64 mg/1l
Nitrogen, Nitrate <0.05 mg/1
Nitrogen, Nitrite <0.05  mg/1
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 604 mg/l
Sulfate 283 mg/l
Sulfide <0.10 mg/l
Total Anions 12.75 -meqg/l .
Totdl Cations 12.61 meqg/l

C e ; / N e/ I
Superviscr [ n.-. 3l

——
i

Reviewed and approved:

1648 West

/

22270 Scoim San

,'01‘/18/88

Y

cLaxe Tiv Ule

ANALYTICAL REPORT

Respectfully submitted,

s

William O.
Technical manager

Bt

Te BT @TZ.00ET

Moellmer,

Ph.D.

LAB NO: 4138
DATE REC’D: 01705788
DATE SAMPLED: 12/29/87
TIME SAMPLED:
RESULT
METALS: AS RECEIVED
Aluminum <0.05 mg/1
Arsenic <0.002 mg/1
Barium <0.10 mg/l
Boron -0.33 mg/l1
Cadmium <0.002 mg/1
Calcium 14.2 mg/l
Chromium <0.05 mg/1
" Copper <0.03 mg/1
Iron Diss. <0.05 mg/1
Lead <0.05 mgr1l
Magnesium ©.0 mg/1l
Manganese 0.0% mg/l
Mercury <0.50 ug/1
Nickel <0.05 mg/1
Potassium 4.4 mg/l
Selenium <0.005 mg/1
Sodium 260.0 mgr/1l
Zinc 0.06 mc/l
Molybdenum <0.10 mg/1
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CERTIFICATE OF ANALYSIS

CLIENT:

.Trail Mountain Coal Company

P.O. Box 370
Orangeville, Utah

ATTN: Allen Childs

SAMPLE 1D: TH-2

Alkalinity.
Alkalinity,
Chloride
“luoride
.-ardenss,
Nitrogen,
Nitrogen, Nitrate
Ritrogen, Nitrite
Phosphorus, Total
Solids, Total Dissolved
Sulfate

Sulfide

Bicarbonate
Carbonate

Total
Ammonia

Total Cations
Total Anions

’\

Supervisor_ .- )QMX

84537

311

11.9
0.41
220
<0.50
0.33
<0.05
<0.05
364
70
<0.10

/g L

reviewed and approveﬁ 341? 87

16245 wes: 2200 Soutr

mg/HCO:»
mg/1CaCoOs
mg/l
mg/1
mg/1CaCOs
mg/1
rg/1l
mg/1l
mg/1
mg/l
mg/1l
rg/1l

meg/1
meq/1l

i

/A\/\ V)

s Lake Ty Uten

LAB NRO:
DATE REC’D:

1403
3-06-87

DATE SAMPLED: 3-05-87

Aluminum <0.05
Arsenic <0.002
Barium <0.10
Boron 0.33
.Cadnium <0.002
Calcium 42.0
Chromium <0.05
Copper 0.04
Iron . 19.00
Lead <0.05
Magnesium 28.0
Manganese 0.16
Mercury <0.50
Rickel <0.05
Po;;ssium 6.0
Selenium <0.005
Sodium 54.6
Zinc ‘0.17
Diss. Iron <0.05
Molybdenur <0.10

trace metals.

mg/1l
mg/l
mg/l
mc/1
mg/1l
mg/l
mg/l
mg/1l
mg/l
mg/l
mg/1l -
mg/1
ug/l
mg/1
mg/1l
mg/1l
mg/1
mg/l
mg/1
g/l

HNO:; /HCI digestion used for

) .
Respectfully submitted £;;2~£&7<——-

£316 (B0 €75-0020



N

MOUNTAIN
%" "% STATES
ot Teee ANALYTICAL
LIENT: Trail Mountain Coal Company JOE NO: 1638
P.O. Box 307 DATE REC'D: £-23-87
Orangeville, Utah 84537 DATE SAMPLED: Unknown
ATTN: Allen Childs
SAMPLE: TM-2
Alkalinity, Bicarbonate 321 mg/HCO. Aluminum <0.05 mg/l
Alkalinity, Carbonate 0 mg/1CaC0s, Arsenic <0.002 mg/l
Chloride 13.7 mg/l Barium 0.30 mg/l
Fluoride 0.37 mg/l Boron 0.30 mg/l
Rardness, Total 235 mg/1CaCOs Cadmium <0.002 wmg/l.
Nitrogen, Ammonisa <0.50 mg/l Calcium 44.0 mg/l
Nitrogen, Nitrate 0.10 mg/l Chromium <0.05 mg/l
Nitrogen, Nitrite .07 mg/l Copper <0.03 mg/l
Phosphorus,, Total <0.05 mg/l Iron Diss 0.08 mg/l
Solids, Total Dissolved 400 mg/l Leacd <0.05 mg/l
Sulfate 80 mg/l Magnesium 30.4 mg/l
Sulfidge <0.1C mg/l Manganese 0.1¢ mg/l
Mercury <0.50 wug/l
Rickel <0.0% mg/l
' Potassium 6.8 mg/l
Total Cations 7.35 meg/l Selenium <0.005 mc/l
Total Anions 7.32 meg/l Sodium 57.0 mg/l
Zinc 0.11 mg/l
Molvbdenum <0.10 mg/l
Supervisor: j[ )Qié/ ﬁ (AL,
keviewed anc Akpprovec:/ 5 87
rezpectfully submitiecd
Tt o
\_.a-&x,:_\ ~
Ray A. Sim, Director

VeLr Ve IT0D

ow
o

ANALYTICAL REPORT
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Lol ee ANALYTICAL
CLIENT Trail Mountain Coal Company
P.0O. Box 370
Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE 1ID: T™-2
RESULT

CHEMICAL: AS RECEIVED
Alkalinity, Bicarbonate 326 mg/lHCO3
Alkalinity, Carbonate 0 mg/lCaCo03
Chloride 16.5 mg/l
Fluoride 0.46 mg/l
Hardness, Total 245 mg/1CaC0O3
Nitrogen, Ammonia <0.50 mg/l
Nitrogen, Nitrate <0.05 mg/l
Nitrogen, Nitrite <0.05 mg/1
Phosphorus, Total <0.05 mg/l
Solide, Total Dissolved 168 mg/l
Sulfate 112.6 mg/l
Sulfide 0.1 mg/1l
Total Cations 8.19 meq/l

" Total Anions 8.16 meqg/l

Supervisor: )q«mligglnuav

Reviewsd and apnzoxpﬁ

TELD West 22

a

G0 Seum Sev

iﬁw/m

Lare iy Utan B2°

Respectfully

Dk

Rav A.

S B G7

ANALYTICAL REPORT

LAB NO: 2292

DATE REC’D: T-17-87

DATE SAMPLED: 7-15-87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/1
Barium <0.10 mg/l
Boron 0.40 mg/1
Cadmium <0.002 mg/l
Calcium 24.0 mg/l
Chromium <0.03 mg/1
Copper <0.03 mg/l
Iron {Diss) <0.053 mg/l
Lead <0.05 mg/1
Magnesium 45.0 mg/l
Manganese <0.01 mg/l
Mercury <0.50 ug/l
Nickel <0.05 mg/l
Potassium 6.1 mg/l
Selenium <0.003 mg/l
Sodium 72.2 mg/l
Zinc <0.01 mg/1l
Molybdenum <0.20 meg/l

Sim,

L0080

submitted,

Director
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JOS0vee ANALYTICAL

ANALYTICAL REPORT

CLIENT: Trail Mountain Coal Company LAB NO: 2753
P.O. Box 370 DATE REC’D: 09/09/87
Orangeville, Utah 84537 DATE SAMPLED: 08/31/87

. TIME SAMPLED:
ATTN: Mr. Allen Childs
SAMPLE ID: TM-2
RESULT RESULT

ANALYSIS AS RECEIVED METALS: AS RECEIVED

Alkalintiy, Bicarbonate 334 mg/l1HCO3 Aluminum <0.05 mg/1l

Alkalinity, Carbonate 0 mg/lCaCo03 Arsenic <0.002 mg/1

Chloride 14.8 mg/l Barium <0.10 mg/1

Fluoride 0.41 mg/l Boron <0.20 mg/l

Hardness, Total 230 mg/1lCaCo03 Cadmium <0.002 mg/l

Nitrogen, Ammonia <0.50 mg/l Calcium 44.0 mg/l

Nitrogen, Nitrate <0.05 mg/l Chromium <0.05 mg/l

Nitrogen, Nitrite <0.05 mg/l Copper <0.03 mg/l

Phosphorus, Total <0.05 mg/l Diss. Iron <0.05 mg/l

Solids, Total Dissolved 444 mg/l Lead <0.05 mg/l

Sulfate 75.0 mg/l Magnesium 29.2 mg/l

Sulfide <0.10 mg/1l Manganese 0.15 mg/l

Mercury <0.50 ug/l
Total Cations 7.49 meq/l Nickel <0.05 mg/l
Total Anions 7.46 meqg/l1 Potassium 5.5 mg/l
Selenium <0.005 mg/l
Sodium 63.2 mg/l
Zinc <0.01 mg/l

Supervisor: Zf)avi/:i&mu»VY

Reviewed and approved; 1Q§ﬁ5/87
Respectfully submitted,
Ray A. Sim, Director

1625 Ves: 2200 Soutr Sa tare Tty Uer 82106 (8Lt @73-0030
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S0 S%e ANALYTICAL

CLIENT: Trail Mountain Coal Company
P.O. Box 370
Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: T™™-2
RESULT
ANALYSIS AS RECEIVED

Alkalinity, Bicarbonate
Alkalinity, Carbonate
Chloride

Fluoride

Hardness Total
Nitrogen, Ammonia
Nitrogen, Nitrate
Nitrogen, Nitrite
Phosphorus, Total
Solids, Total Dissolved
Sulfate

Sulfide

Total Cations
Total Anions

320 mg/HCO3
0 mg/lCaCO3

11.4 mg/l
0.40 mg/l
225 mg/1lCaCo03
<0.50 mg/l
0.32 mg/l
<0.05 mg/l
<0.05 mg/l
416 mg/l
69.1 mg/l
<0.10 mg/l
7.07 meqg/l
7.02 meq/l

Supervisor: ZT\>C“’ JAC;WIJM

Reviewed and approved/

10723/87

. .~ " -t S e m e
1 6aE Weest 2207 Soutnh Satotaxe Ty Ltam B

ANALYTICAL REPORT

LAB NO:

DATE REC’D:
DATE SAMPLED:

TIME SAMPLED:

METALS:

Aluminum
Arsenic
Barium
Boron
Cadmium
Calcium
Chromium
Copper
Diss. Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Zinc
Molybdenum

2969

10/05/87

q -32-87

RESULT

AS RECEIVED
<0.05 mg/l
<0.002 mg/l
<0.10 mg/1
0.21 mg/l
<0.002 mg/l
44.0 mg/l
<0.05 mg/l
<0.03 mg/l
<0.05 mg/l
<0.05 mg/l
28.0 mg/l
<0.01 mg/l
<0.50 ug/l
<0.05 mg/l
4.7 mg/l
<0.005 mg/l
56.4 mg/l
<0.01 mg/l
<0.10 mg/l

Respectfully submitted,

Ray A. Sim,

‘¢ (801 073-0080

Director
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ANALYTICAL

CLIENT:  Beaver Creek Coal Company LAB NO:
DATE REC'D:
DATE SAMPLED
ATTN Mr. Allen Childs TIME SAMPLED
P.0. Box 370
Orangeville, Utah 84537
SAMPLE ID: TM-2
RESULT
ANALYSIS AS RECEIVED METALS:
Alkalinity, Bicarbonate 256 mg/1HCOs Aluminum
Alkalinity, Carbonate 12 mg/1CaCOs, Arsenic
Chloride 12.1 mg/1 Barium
Fluoride 0.34 mg/l Boron
Hardness, Total 190 mg/1CaCOs Cadmium
Nitrogen, Ammonia <0.50 mg/l Calcium
Nitrogen, Nitrate 0.20 mg/l Chromium
Nitrogen, Nitrite <0.05 mg/l Copper
Phosphorus, Total <0.05 mg/l Iron Diss.
Solids, Total Dissoclved 264 mg/l Lead
Sulfate 63.2 mg/1l Magnesium
Sulfide <0.10 mg/1 Manganese
Mercury
Total Anions 6.06 meqg/l Nickel
Total Cations 6.10 meg/l Potassium
Seienium
Sodium
Zinc
Molybdenum
. ™ s
Supervisor /. Joami/ e
Reviewed ancd approved: ,gi/IB/BB

2t 2207 Seum Se

- Zade

/
i/
!

cavd Uy Utet T

William O. Moellmer,
Technical manager

REPORT
4139
01/05/88
T 12729787
RESULT
AS RECEIVED
<0.05 mg/l
<0.002 mg/l
<0.10 mg/1l
0.28 mg/l
<0.002 mg/l
36.0 mg/l
<0.05 mg/1
0.07 mg/l
<0.05 mg/l
<0.05 mg/l
24.3 mg/l
0.13 mg/i
<0.50 ug/l
<0.05 mg/l
6.1 mg/l
<0.005 mg/1l
49.5 mg/l
0.05 mg/l
<0.10 mg/1
Pa.D.
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CLIENT: Trail Mountain Coal Company
P.O. Box 370
Orangeville, Utah 84537
\‘l%
‘ 0
ATTN: Mr. Allen Childs W
A,/
/] ?«i 0\2&’\;’&3 7
SAMPLE ID: T-6 ) G
¢, X
S
g
Lyo9
\ f&& RESULT
ANALYSIS §$X" AS RECEIVED
Acidity 0 mg/l
Alkalinity, Total 316 mg/1CaCoOs
Alkalinity, Bicarbonate 386 mg/1HCOs
Alkalinity, Carbonate 0 mg/1CaCos
Chloride . 52.3 mg/l '
Conductivity N 960 umhos/cno
Fluoride 0.25 mg/l
Nitrogen, Ritrate <0.05 wmg/l
pH 7.82 Units
Phosphorus, Ortho <0.05 mg/1
Phosphorus, Total <0.05 mg/1
Solids, Total Dissolved 516 mg/1
Solids, Total Suspended <5.0 w=mg/l
Sulfate 140 =mg/l
Turbidity 1.0 KTU
-‘Total Cations 10.52 meg/l
Total Anions 10.72 meg/l

Supervisor: jfjlm;ﬂx&:2u~ﬂ

Reviewed and approved:/’OS?YB/B?

1645 Weer 2200 Sout Sar La-e Tin Ree

Uier

CETTLEPE

ANALYTICAL REPORT
LAB RO: 1985
DATE REC'D: 6-09-87
DATE SAMPLED: Unknown
TIME SAMPLED: (;-—2-67
RESULT
METALS: AS RECEIV
Aluminum <0.05 mg/1
Arsenic <0.002 =mg/1
Barium <0.10 =g/l
Boron <0.20 mg/l
Cadpium <0.002 mg/l
Calcium 64.0 =g/l
Chromium <0.05 =g/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesiun 35.8% mg/l
Manganese <D0.01 =g/l
Mercury <0.50 ug/l
Nickel <D.05 =g/l
Potassium 1.0 mg/1
Selenium <0.005 mg/l
Sodium £62.2 wmg/l
Vanadium <0.20 mg/l
mg/1l

<0.01

Zino\\\\

/ngpectfully submitted,
: N

Ray A. Sim, Director
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MOUNTAIN ANALYTICAL REPORT

CLIENT:- Trail Mountain Coal Company LAB NO: 2293
P.0O. Box 370 DATE REC'D: 7-17-87
Orangeville, Utah 84537 DATE SAMPLED: 7-15-87

TIME SAMPLED:
ATTN: Mr. Allen Childs
SAMPLE 1ID: T-6
RESULT RESULT

CHEMICAL: AS RECEIVED METALS: AS RECEIVED

Acidity 0 mg/1CaCO03 Aluminum <0.05 mg/l

Alkalinity, Total 322 mg/l1CaCO3 Arsenic <0.002 mg/1l

Alkalinity, Bicarbonate 393 mg/1HCO3 Barium <0.10 mg/1l

-1kalinity, Carbonate 0 mg/1CaCO3 Boron <0.20 mg/l

hloride 56.8 mg/l Cadmium <0.002 mg/l

Conductivity 98C mg/1 Calcium 60.0 mg/l

Fluoride 0.28 mg/1 Chromium <0.05 mg/l

Nitrogen, Nitrate <0.05 mg/l Copper <0.03 mg/l

pH 7.43 Units Iron <0.05 mg/l

Phosphorus, Ortho <0.05 mg/l * Lead <0.05 mg/l

Phosphorus, Total <0.05 mg/l Magnesium 57.6 mg/l

Solids, Total Dissolved 592 mg/l Manganese <0.01 mg/l

Solids, Total Suspended <3.0 mg/l Mercury <0.50 wug/l

Sulfate 132.8 mg/1l Nickel <0.05 mg/l

Turbidity 1.0 NTU Potassium 1.0 mg/l

. Selenium <0.005 mg/l

Total Cations 10.85 meq/l Sodium 71.1 mg/1

Totzl Anions 10.82 meqg/1 Vanadium <0.28 meg/l

Zinc O.01 mg/l

- Ner/ )
Supervisor: K» CLMM/ |ﬂ%g?

Reviewed and approved:/f08(§%/87

Respectfully submitted,

e

Rav A. Sim, Director

1625 \Weet 2200 Soutn Se't Laxe Ciy. Uta~ 84718 (801 €73.0C5C
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CLIENT: Trail Mountain Coal Company

P.O. Box 370

Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: T-6

RESULT

ANALYSIS AS RECEIVED
Acidity 0 mg/1CaCo03
Alkalinity, Total 330 mg/l1CaCO3
Alkalinity, Bicarbonate 403 mg/1HCO3
Alkalinity, Carbonate 0 mg/lCaC03
Chloride 61.7 mg/l
Conductivity 990 umhos/cm
Fluoride 0.24 mg/1l
Nitrogen, Nitrate <0.05 mg/l
pH 7.95 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 628 mg/l
Sclids, Total Suspended 9.0 mg/l
Sulfate 130.2 mg/l
Turbidity 1.6 mg/l
Total Cations 11.05 meq/l
Total Anions 11.06 meq/l

. c . AAA,
1645 Wes: 2200

ANALYTICAL REPORT

LAB NO: 2679

DATE REC’'D: 08/03/87

DATE SAMPLED: 2/37/27

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/1l
Arsenic <0.002 mg/l
Barium <0.10 mg/1
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 64.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 54.7 mg/l
Manganese <0.01 mg/l
Mercury <0.50 wug/l
Nickel <0.05 mg/1l
Potassium 1.1 mg/l
Selenium <0.005 mg/l
Sodium 76.6 mg/l
Vanadium <0.20 mg/1l
Zinc <0.01 mg/l

Respectfully submitted,

Ray A. Sim, Director

Sootr San tare Oy Utes 82138 (801 §73-005C
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pH

CLIENT: Trail Mountain Coal Company
P.0O. Box 370
Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: T-6
RESULT

ANALYSIS AS RECEIVED
Acidity 0 mg/lCaCoO3
Alkalinity, Total 327 mg/1CaCO03
Alkalinity, Bicarbonate 399 mg/lHCO3
Alkalinity, Carbonate 0 mg/1CaCoO3
Chloride 56.1 mg/l
Conductivity 910 wumhos/cm
Fluoride 0.26 mg/l
Nitrogen, Nitrate <0.05 mg/l

7.98 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 576 mg/l
Solids, Total Suspended <5.0 mg/l
Sulfate 139 mg/l
Turbidity <1.0 mg/1
Total Cations 11.05 meq/l
Total Anions 11.03 meq/1

o
Supervisor:__ L Jon-¥ Xfmerd

Reviewed and approved( 160@2/87

1645 Weer 2200 Soutn Sar Lawe Ty i

ANALYTICAL REPORT

LAB NO: 2959

DATE REC’D: 10/05/87

DATE SAMPLED: 09/25/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/1l
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 62.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 55.9 mg/l
Manganese <0.01 mg/l
Mercury <0.50 wug/l
Nickel <0.05 mg/l
Potassium 0.9 mg/l
Selenium <0.005 mg/l
Sodium 76.6 mg/l
Vanadium <0.20 mg/l
Zinc "<0.01 mg/l

Respectfully submitted,

Ray A. Sim, Director
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re8cree STATES
S e'e ANALYTICAL
CLIENT: Beaver Creek Coal Company LAB NO:
DATE REC’D:
DATE SAMPLED
ATTN: Mr. Allen Childs TIME SAMPLED
P.O0. Box 370 .
Orangeville, Utah 84537
SAMPLE 1ID: T-86
RESULT
ANALYSIS AS RECEIVED METALS:
Acidity 0 mg/1lCaCO3 Aluminum
Alkalinity, Total 326 mg/lCaCO3 Arsenic
Alklainity, Bicarbonate 398 mg/l1HCO3 Barium
Alkalinity, Carbonate 0 mg/lCaCO3 Boron
Chloride 58.5 mg/l Cadmium
Conductivity 830 umhos/cm .Calcium
Fluoride B ~ 0.25 mg/l .Chromium
Nitrogen, Nitrate ' <0.05 mg/l Copper
pH 7.51 Units Iron
Phosphorus, Ortho <0.05 mg/l Lead
Phosphorus, Total <0.05 mg/l Magnesium
Solids, Total Dissolved 608 mg/l Manganese
Seclids, Total Suspended <5.0 mg/l Mercury
Sulfate 123.0 mg/l Nickel
Turbidity <1.0 NTU Potassium
Selenium
Sodium
Total Cations 10.84 meqg/l Vanadium
Total Anions 10.74 meq/1 Zinc
Supervisor Zf\>n,mﬂ’g/hmhuﬁ
Reviewed and approved: §1/10/87
¥
Respectfully submitt

L

LT

Ray A.

¢ D204 Soutm Satoiere Ty Liem BLTUE

80

Sim, Director

TR nnas’

JruLTh

EPORT

3150

10/22/87

: 10/16/87

RESULT
AS RECELIVED
<0.05 mg/l
<0.002 mg/l
<0.10 mg/1
<0.20 mg/l
<0.002 mg/l
64.0 mg/l
<0.05 mg/l
<0.03 mg/l
<0.05 mg/l
<0.05 mg/l
53.5 mg/l
<0.01 mg/l
<0.50 ug/l
<0.05 mg/l
1.2 mg/l
<0.005 mg/l
73.9 mg/l
<0.20 mg/l
0.03 mg/l
ed,



ANALYTICAL REPORT

CLIENT: Trail Mountain Coal Company LAB NO: 19983
P.O. Box 370 DATE REC'D: 6-0°-87
Orangeville, Utah 84537 DATE SAMPLED: 6-03-87

TIME SAMPLED:

ATTN: Mr. Allen Childs

SAMPLE 1ID: T-10
Sample quantity not sufficient for *Total Chen"

RESULT RESULT

ANALYSIS AS RECEIVED METALS: AS RECEIVED

Acidity 0 mg/l Calcium 54.0 mg/l

Alkalinity, Total 262 mg/1CaCols Magnesium ‘47,4 mg/l

Blkalinity, Bicarbonate 320 .mg/1HCOs Potassiun 2.0 mg/l

Alkalinity, Carbonate 0 =g/1CaCOs Sodium 37.8 mg/l

Chloride 29.7 mg/l

Conductivity 750 umhos/cno

Fluoride 0.40 mg/l :

pH 7.33 Units

Solids, Total Dissolved 428 wmg/l

Calc.

Sulfate 100 =g/l

Turbidity €.0 NTU

Total Cations 8.29 meg/l

Total Anions .17 meg/l

ﬂ/v(/ /

Supervisor: g 7

Reviewed and approvec. 06/18/87

zL_\~\

poezt ZONT St San

- o e
Lare L e g

et C BT

Respectfully submitted,
{

. o
=

ay A, Sim,

Director -

[Tl aiata



Supervisor:
Reviewed and approved:/ 0

oo, s MOUNTAIN
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+ s . 0800 ANALYT'CAL
CLIENT: Trail Mountain Coal Company
P.0O. Box 370
Orangeville, Utah 84537
il
i
ATTN: Mr. Allen Childs \$\§J
//’ N u,;éﬁ
N : - Y
SAMPLE ID T-10 QM-M
NN
v RESULT
CHEMICAL: AS RECEIVED
Acidity 0 mg/1CaCo03
Alkalinity, Total 327 mg/1CaC03
Alkalinity, Bicarbonate 389 mg/lHCO3
[ tikalinity, Carbonate 0 mg/lCaC03
~~Chloride 41.1 mg/l
Conductivity 720 mg/l
Fluoride 0.28 mg/l
Nitrogen, Nitrate <0.05 mg/1l
pH 8.04 Units
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/1
Solids, Total Dissolved 4180 mg/1l
Solids, Total Suspended 10.0 mg/1
Sulfate ' 24.4 mg/
Turbidity 7.8 NTU
Total Cations 8.24 meq/l
Total Aniong 2.22 meqg/l

1845 West

ANALYTICAL REPORT

LAB NO:
DATE REC’D:

DATE SAMPLED:

TIME SAMPLED:

METALS:

Aluminum
Arsenic
Barium
Boron
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
- Zinc

2294
7-17-87
7-15-87

RESULT

AS RECEIVED
<0.05 mg/1l.
<0.002 mg/l
<0.10 mg/l
<0.20 mg/l
<0.002 mg/l
54.0 mg/l
<0.05 mg/l
<0.03 mg/l
<0.05 mg/l
<0.05 mg/l
47.4 mg/l
<0.01 mg/l
<0.50 wug/l
<0.05 mg/l
1.3 mg/l
<0.0053 mg/l
37.2 mg/l
<0.20 mg/l
<0.01 mg/l

Respectfully submitted,

= dele—

Ray A. Sim, Direc

2200 Souin Sai Lake Ciy, Utan 84118 (801) 973-0050

tor
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CLIENT: Trail Mountain Coal Company
P.0O. Box 370
Orangeville, Utah 84537

ATTN: Mr. Allen Childs
SAMPLE 1ID: T-10

RESULT
ANALYSIS AS RECEIVED
Acidity 0 mg/lCaCO3
Alkalinity, Total 328 mg/1CaC03
Alkalinity, Bicarbonate 385 mg/1lHCO3
Alkalinity, Carbonate 4 mg/l1CaCO03
Chloride 33.2 mg/l
Conductivity 680 wumhos/cm
Fluoride 0.25 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 8.37 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 368 mg/1
Solids, Total Suspended 6.0 mg/l
Sulfate 27.0 mg/l
Turbidity 3.7 mg/l
Total Cations 8.15 meq/l
Total Anions 8.07 meg/l

-supervisor: N )ﬁﬂﬂZUJZ;%”¢&ﬁ

Reviewed and approveﬁi7'1q<37/8f

1645 Wes: 2200 Scutr SatoLak

Ml deae QA
[ O S 847

©C 8L G7L-00

ANALYTICAL REPORT

LAB NO: 2680

DATE REC’D: 09/03/87

DATE SAMPLED: 08/27/87%7

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/1
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 50.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 48.6 mg/l
Manganese <0.01 mg/l
Mercury <0.50 wug/l
Nickel <0.05 mg/1
Potassium 1.4 mg/l
Selenium <0.005 mg/1l
Sodium 37.4 mg/l
Vanadium <0.20 mg/1
Zinc <0.01 mg/l

Respectfully submitted,

ok

Ray A. Sim, Director

wm
.



: MOUNTAIN
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SO % ANALYTICAL

CLIENT: Trail Mountain Coal Company
: P.O. Box 370
Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: T-10
RESULT
ANALYSIS AS RECEIVED
Acidity 0 mg/lCaCO03
Alkalinity, Total 328 mg/l1CaCO03
Alkalinity, Bicarbonate 400 mg/lHCO3
Alkalinity, Carbonate 0 mg/lCaCO3
Chloride 31.3 mg/1
Conductivity 680 umhos/cm
Fluoride 0.26 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH v 8.18 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/1
Solids, Total Dissolved 404 mg/l
Solids, Total Suspended <5.0 mg/l
Sulfate 30.0 mg/l
Turbidity 2.5 mg/l
Total Cations 8.16 meq/l
Total Anions 8.08 meqg/l

Supervisor: R

7\\ L/gcakua

Reviewed and approved} 1Q/22/87

ANALYTICAL REPORT

LAB NO: 2960

DATE REC'D: 10/05/87

DATE SAMPLED: 09/25/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 54.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnésium 47.4 mg/1
Manganese <0.01 mg/l
Mercury <0.50 ug/l
Nickel <0.05 mg/l
Potassium 1.1 mg/l
Selenium <0.005 mg/1l
Sodium 35.3 mg/1
Vanadium - <0.20 mg/l
Zinc <0.01 mg/l

Respectfully submitted,

Ray A. Sim, Director
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Lieelee  STATES
S ANALYTICAL

CLIENT: Beaver Creek Coal Company
ATTN: Mr. Allen Childs

P.C. Box 370

Orangeville, Utah 84537
SAMPLE ID:- T-10

RESULT

ANALYSIS AS RECEIVED
Acidity 0 mg/lCaCoO3
Alkalinity, Totzal 324 mg/1CaCO03
Alklainity, Bicarbonate 395 mg/lHCO3
Alkalinity, Carbonate 0 mg/lCaCol3
Chloride 33.7 mg/1
Conductivity 690 umhos/cm
Fluoride 0.25 mg/l '
Nitrogen, Nitrate <0.05 mg/l
pH 8.01 Units
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l1
Solids, Total Dissolved 404 mg/1l
Solids, Total Suspended <5.0 mg/1l
Sulfate 33.7 mg/l
Turbidity 4.4 NTU
Total Cations 8.0% megqg/l
Total Anions 8.14 meq/1l

. . # ‘>:
. .
Supervisor /F‘)aﬂn%{AZ%ka4

Reviewed and approvgﬁ: <§ﬁ/10/87
)

Do \limer 2AOMT . J I W TP S
16245 Wee 2200 Seuin Seb Lave Ty Utem BLTTzE

ANALYTICAL REPORT

LAB NO:

DATE REC'’D:
DATE SAMPLED
TIME SAMPLED

METALS:

Aluminum
Arsenic
Barium
Boron
Cadmium
Calcium
Chromium
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

3151

10/22/87

: 10/16/87

RESULT

AS RECEIVED
<0.05 mg/1
<0.002 mg/l
<0.10 mg/l
<0.20 mg/l
<0.002 mg/l
56.0 mg/l
<0.05 mg/l
<0.03 mg/l
<0.05 mg/l
<0.05 mg/l
45.0 mg/l
<0.01 mg/l
<0.50 wug/l
<0.05 mg/l
1.5 mg/1l
<0.005 mg/l
35.8 mg/l
<0.20 mg/l
<0.01 mg/l

Respectfully submitted,

o A

Sim, Director
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.':.. ...‘. MOUNTAIN ANALYT!CALREPORT
IOECX STATES
SO Teee ANALYTICAL
CLIENT: Trail Mountain Coal Company LAE NO: 1994
P.O. Box 370 DATE REC'D: 6-09-87
Orangeville, Utah 84537 DATE SAMPLED: 6-03-87
TIME SAMPLED: '
ATTR: Mr. Allen Childs
SAMPLE 1ID: T-14
Sample guantity not sufficient for "Total Chem”
RESULT RESULT
ARALYSIS AS RECEIVED METALS: AS RECEIVED
Acidity 0 mg/l Calcium 2.0 mg/l
Alkalinity, Toteael 333 mg/1CaCoOs Magnesium 81.5 mg/l
Alkalinity, Bicarbonate 406 =mg/1HCO, Potassgium 3.6 mg/l
Alkalinity, Carbonate 0 =mg/1CaCols Sodiun 131.8 mg/l
Chloride 44.7 wmg/l
Conductivity 1,520 umhos/cm
Fluoride 0.41 mg/1l
pH 7.08B Units
Solids, Total Diesolved 1,003 =g/l
Calc.
Sulfate 450 mg/l
Turbidity 2.3 KTU
Total Cations 17.12 meg/l
Total Aniocns 17.30 meqg/l
L : '/\
Supervisor: :r\>ejél{/2»m4
Reviewed and approveaﬁ 06§/,18/87

Respectfully submitted,

i

Ray A. Sim, Director

1645 Wes' 2207 Soutn Sar paxe Ty Uiem BIiE (BT €TA.0LIC
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st Bess %00

SO Caee ANALYTICAL

CLIENT:
' P.0O. Box 370
Orangeville,

ATTN: Mr.

SAMPLE ID: T-14

ANALYSIS

Acidity

Alkalinity,
.- "lkalinity,
. _ikalinity,

Total
Bicarbonate
Carbonate

" Chloride

Conductivity
Fluoride
Nitrogen,
pH
Phosphorus,
Phosphorus,
Solids,
Solids,
Sulfate
Turbidity

Nitrate

Ortho
Total

Total Suspended

Total Cations

T - 3 B S oy
Total Anions

Supervisor:

Utah

Allen Childs

Total Dissolwved.

Trail Mountain Coal Company

84537

7y

ANALYTICAL REPORT

4
i

"\

RESULT
AS RECEIVED

0 mg/l1lCaCO03

ZT)&,V/;gzaTL«

Reviewed and aprroxed

1645 West 2200 South. Sait Lake Cuy, Utlen 841

420 mg/l1CaCo03
512 mg/1HCO3
0 mg/1CaCO03

56.4 mg/1l
1,410 mg/l

0.34 mg/l
<0.05 mg/l

7.85 Units
<0.05 mg/l
<0.05 mg/l

932 mg/l

11.0 mg/1
321.0 mg/1

10.8 NTU
16.65 meqg/1
16.68 meqg/1

15/87

\ }‘
o 0\3 2
€ ’ Viyx

LAB NO: 2285

DATE REC’D: 7-17-87

DATE SAMPLED: 7-15-87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron 0.63 mg/l
Cadmium <0.002 mg/l
Calcium 78.0 mg/l
Chromium <0.05 mg/l
Copper . <0.02 mg/1
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 82.7 mg/l
Manganese <0.01 mgrl
Mercury <0.50 wug/l
Nickel <0.05 mg/rl
Potassium 3.3 mg/l
Selenium <0.005 mg/l
Sodium 135.0 mg/1
Vanadium <0.20 mg/1
Zinc <D.01 mg/l

Respectfully submitted,

A

Rav A. Sim, Director

1G 1801y 873-0050



00 0 MOUNTAIN
«o.r00 STATES

% ANALYTICAL

CLIENT: LAB NO: 2682
P.0O. Box 370 DATE REC’D: 09/03/87
Orangeville, Utah 84537 DATE SAMPLED: 08/27/87

TIME SAMPLED:
ATTN: Mr. Allen Childs
SAMPLE ID: T-14
RESULT RESULT

ANALYSIS AS RECEIVED METALS: AS RECEIVED

Acidity v 0 mg/lCaCoO3 Aluminum <0.05 mg/l

Alkalinity, Total 407 mg/lCaCO03 Arsenic <0.002 mg/l

Alkalinity, Bicarbonate 487 mg/1HCO3 Barium <0.10 mg/l

Alkalinity, Carbonate 0 mg/lCaCO3 Boron <0.20 mg/l

Chloride 58.2 mg/l Cadmium <0.002 mg/l

Conductivity 1,820 umhos/cm Calcium 60.0 mg/l

Fluoride 0.26 mg/l Chromium <0.05 mg/l

Nitrogen, Nitrate <0.05 mg/l Copper <0.03 mg/l

pH- 8.14 mg/l Iron <0.05 mg/1

Phosphorus, Ortho <0.05 mg/l Lead <0.05 mg/1

Phosphorus, Total <0.05 mg/l Magnesium 80.3 mg/l

Solids, Total Dissolved 886 mg/l Manganese <0.01 mg/1l

Solids, Total Suspended <5.0 mg/1 Mercury <0.50 ug/l

Sulfate : 280.0 mg/1 Nickel <0.05 mg/il

Turbidity <1.0 mg/1 Potassium 3.2 mg/l

Selenium <0.005 mg/1

Total Cations 15.79 meq/1 Sodium 140.5 mg/1

Total Anions 15.63 meq/1 Vanadium <0.20 mg/l

Zinc <0.01 mg/1l

Supervisor:

" o / Q/?thm(.'/

Trail Mountain Coal Company

Reviewed and approved

1ELD West Z200

10/ 587

Scuir Sai Lake Ty

ANALYTICAL REPORT

Respectfully submitted,

Sy

Ray A. Sim, Director

g 84112807 €73-0050
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CLIENT: Trail Mountain Coal Company
P.0O. Box 370
Orangeville, Utah 84537

ATTN: Mr. Allen Childs
SAMPLE 1ID: T-14

RESULT
ANALYSIS AS RECEIVED
Acidity 0 mg/lCaCO3
Alkalinity, Total 407 mg/lCaCo03
Alkalinity, Bicarbonate 497 mg/lHCO3
Alkalinity, Carbonate 0 mg/lCaCoO3
Chloride 55.4 mg/l
Conductivity 1,310 umhos/cm
Fluoride S 0.29 -mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 8.12 mg/l
Phosphorus, Ortho <0.05 mg/1
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 920 mg/1
Solids, Total Suspended <5.0 mg/l
Sulfate 320 mg/l
Turbidity 1.8 mg/l
Total Cations 16.45 meqg/1
Total Anions 16.38 meq/1
Supervisor: ZT\)aAQJZ{/bauU%
Reviewed and approveds 10/22/87

1645 West 2200 Seuirn

]

ANALYTICAL REPORT

Respectfully submitted,

L&k

Ray A. Sim, Director

Sz Lake Ciy. Utar 84118 (801) 873-0050

LAB NO: 2961
DATE REC’D: 10/05/87
DATE SAMPLED: 08/25/87
TIME SAMPLED:
RESULT
METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 68.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 86.3 mg/l
Manganese <0.01 mg/l
Mercury <0.50 wug/l
Nickel <0.05 mg/l
" Potassium 2.7 mg/l
Selenium <0.005 mg/l
Sodium 135.4 mg/l
Vanadium <0.20 mg/l
Zinc <0.01 mg/l



oo oe MOUNTAIN

’ 4.0:..@ ,9:0:.. STATES
SO s ee ANALYTICAL

CLIENT: Beaver Creek Coal Company
ATTN: Mr. Allen Childs

P.0. Box 370

Orangeville, Utah 84537
SAMPLE 1ID:- T-14

RESULT

ANALYSIS AS RECEIVED
Acidity 0 mg/1CaCO03
Alkalinity, Total 418 mg/1CaCo03
Alklainity, Bicarbonate 510 mg/lHCO3
Alkalinity, Carbonate 0 mg/lCaCO3
Chloride 52.6 mg/l
Conductivity 1,370 wumhos/cm,
Fluoride 0.28 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 7.96 Units
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 836 mg/l
Splids, Total Suspended <5.0 mg/l
Sulfate - 306.0 mg/1l
Turbidity <1.0 NTU
Total Cations 16.32 meq/l
Total Anions 16.23 meqg/1

y [\> 2y {)
Supervisor Orrid N S0 sri 7

Reviewed and approvef: <1/10/87
/ \,/

£t LoV

ANALYTICAL REPORT

LAB NO:
DATE REC’D:
DATE SAMPLED:

TIME SAMPLED:

METALS:

Aluminum
Arsenic
Barium
Boron
Cadmium
Calcium
Chromium
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

3152
10/22/87
10/16/87
RESULT

AS RECEIVED
<0.05 mg/l
<0.002 mg/l
<0.10 mg/1
<0.20 mg/l
<0.002 mg/l
74.0 mg/l
<0.05 mg/l
<0.03 mg/l
<0.05 mg/l
<0.05 mg/l
83.9 mg/1
<0.01 mg/1
<0.50 wug/l
<0.05 mg/l
3.4 mg/1
<0.005 mg/l
129.8 mg/1
<0.20 mg/1l
.02 mg/l

Respectfully submitted,

Ray A. Sim, Director



/h

MOUNTAIN

& ANALYTICAL REPORT
\ Q.Q.O' "O‘.. ST ATES
S0 Se ANALYTICAL
CLIERT: Trail Mountain Coal Company LAB RO: 1996
P.O0. Box 370 DATE REC’'D: 6-09-87
Orangeville, Utah 84537 DATE SAMPLED: 6-03-87
TIME SAMPLED:
ATTR: Mr. Allen Childs )
o~
ol o N
SAMPLE ID: T-14 A e W M \}(«}”b
ha e
RESULT RESULT

ANALYSIS AS RECEIVED METALS: AS RECEIV
Acidity 0 wmg/l Aluminum <0.05 mg/l
Alkalinity, Total 308 mg/1CaCoOs Arsenic <D0.002 mg/l
Alkalinity, Bicarbonate 377 wmg/1HCO:s Barium <0.10 wmg/l
Alkalinity, Carbonate 0 mg/1CaCoO, Boron <0.20 mg/l
Chioride 22.8 mg/l Cadmium <0.002 wm=mg/l
Conductivity 850 umhos/cm Calcium 72.0 mg/l
Fluoride 0.18 mg/l Chromium <0.05 mg/l
Ritrogen, Nitrate <0.05 mg/l Copper <0.03 mg/l
pH 7.74 Units Iron <0.05 mg/l
Phosphorus, Ortho <0.05 mg/l Lead <0.05 mg/l
Phosphorus, Total <0.05 mg/l Magnesium 51.1 mg/l
Solids, Total Dissolved 476 mg/l Manganese <0.01 mg/l
Solids, Total Buspended 85.0 mg/l Mercury <0.50 ug/l
Sulfate 120 mg/l Rickel <0.05 wmg/l
Turbidity 40 NTU Potassium 1.4 =g/l

Selenium <0.005 mg/l
Total Cations 9.26 meq/l Sodium 32.7 mg/l
Total Anions 8.33 meg/l Vanadium <0.20 mg/l

Zinc <0.01 wmg/l

~,

) ,'7 .'7 ]
. 7\ / L
Supervisor: _A_ e d X\ e—1

Reviewed and approved: / O5/18/87

NEAD Weprr ?OAD Cmatr Qoo

N

Respectfully submitted,

Ray A. Sim, Director
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Sttt W% ANALYTICAL

Supervisor:
Reviewed and approwed

1645 West 2200 Scutn. San

CLIENT Trail Mountain Coal Company
P.O. Box 370
Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: T-14 A
RESULT
CHEMICAL: AS RECEIVED
Acidity 0 mg/lCaCo03
Alkalinity, Total 335 mg/1CaC03
Alkalinity, Bicarbonate 409 mg/1HCO3
.kalinity, Carbonate 0 mg/1CaCO3

" Chloride 27.4 mg/l
Conductivity 910 mg/1
Fluoride 0.20 mg/1
Nitrogen, Nitrate <0.05 mg/l

pH 7.35 Units
Phosphorus, Ortho <0.05 mg/l
Phospheorus, Total <0.05 mg/l
Solids, Total Dissolved 528 mg/l
Solids, Total Suspended <5.0 mg/l
Sulfate 152.0 mg/1
Turbidity 0.8 NTU

Totazl Cations 10.58 meq/l
Totzl Anions 10.85 meqg/l

Lake City

ANALYTICAL REPORT

LAB NO: 2296
DATE REC’D: 7-17-87
DATE SAMPLED: T-15-87
TIME SAMPLED:
RESULT
METALS: AS RECEIVED
Aluminum <0.05 mg/l-
Arsenic <0.002 mg/l
Barium <0.10 mg/1
Boron <0.20 mg/l
Cadmium <0.002 mg/1
Calcium 90.0 mg/1
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
" Lead <0.05 mg/1
Magnesium 55.9 mg/1
Manganese <0.01 mg/1
Mercury <0.50 ug/1
Nickel <0.05 mg/l
Potassium 1.4 mg/1l
Selenium <0.005 mg/l
Sodium 33.7 mg/1l
Vanadium <0.20 mg/1l
Zinc <0,.01 mg/l
Respectfully submitted,

St

Ray A. Sim, Director

Ute~ 84113¢ (801) 973-0050
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CLIENT: Trail Mountain Coal Company

P.0O. Box 370

Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE 1D: T-14 A

RESULT

ANALYSIS AS RECEIVED
Acidity 0 mg/lCaCO03
Alkelinity, Total 343 mg/1CaCO03
Alkalinity, Bicarbonate 418 mg/1HCO3
Alkalinity, Carbonate 0 mg/l1CaCO3
Chloride 23.2 mg/l
Conductivity 880 wumhos/cm
Fluoride 0.17 mg/l
Nitrogen, Nitrate <0.05 mg/1
pH 7.75 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 488 mg/l
Solids, Total Suspended <5.0 mg/l
Sulfate 139.0 mg/l
Turbidity <1.0 mg/l
Total Cations 10.50 meq/1
Total Anions 10.42 meq/1

1645 West 2200

cuth. Sa Lake Ciy. Uter 843

ANALYTICAL REPORT

LAB NO: 2683

DATE REC’D: 08/03/87

DATE SAMPLED: (08/27/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/1
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 94.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 53.5 mg/l
Manganese <0.01 mg/l
Mercury <0,50 ug/l
Nickel <0.05 mg/l
Potassium 1.3 mg/l
Selenium <0.005 mg/l
Sodium 31.4 mg/l
Vanadium <0.20 mg/1
Zinc <0.01 mg/l

Respectfully submitted,

SL kA

Ray A. Sim, Director

18 (801 §73-0050
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CLIENT: Trail Mountain Coal Company
P.0. Box 370
Orangeville, Utah 84537

ATTN: Mr. Allen Childs
SAMPLE 1ID: T-14 A

RESULT
ANALYSIS AS RECEIVED
Acidity 0 mg/l1CaCO03
Alkalinity, Total 338 mg/1CaC03
Alkalinity, Bicarbonate 412 mg/1HCO3
Alkalinity, Carbonate 0 mg/lCaCO03
Chloride 20.6 mg/l
Conductivity 840 wumhos/cm
Fluoride 0.18 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH- 7.76 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 580 mg/l
Solids, Total Suspended 8.0 mg/l
Sulfate 140 mg/l
Turbidity 1.5 mg/l
Total Cations 10.31 megqg/1
Total Anions 10.27 meqg/1
: o

. Supervisor: L /amJ/& (AR

Reviewed and approved; 1Q7&2/87

ANALYTICAL REPORT

LAB NO: 2962

DATE REC'D: 10/05/87

DATE SAMPLED: 08/25/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 98.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 51.1 mg/1
Manganese <0.01 mg/l
Mercury <0.50 ug/l
Nickel <0.05 mg/l
Potassium 1.1 mg/l
Selenium <0.005 mg/l
Sodium 27.2 mg/l
Vanadium <0.20 mg/l
Zinc <0.01 mg/l

A

1520 West 2200

Souin. Sa¢

- e s sae
Lare oy ViET e

Respectfully submitted,

D ok

Ray A. Sim, Director
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%% ANALYTICAL

CLIENT: Beaver Creek Coal Company LAB NO: 3153

' DATE REC’D: 10/22/87

: DATE SAMPLED: 10/16/87
ATTN: Mr. Allen Childs TIME SAMPLED:

P.O. Box 370
Orangeville, Utah 84537

SAMPLE ID:- T-14 A
RESULT RESULT

ANALYSIS AS RECEIVED METALS: AS RECEIVED
Acidity 0 mg/l1CaCO03 Aluminum <0.05 mg/l
Alkalinity, Total 334 mg/1CaCQ3 Arsenic <0.002 mg/1
Alklainity, Bicarbonate 407 mg/lHCO3 Barium <0.10 mg/1
Alkalinity, Carbonate 0 mg/lCaCO03 Boron <0.20 mg/l
Chloride 19.%9 mg/l - Cadmium <0.002 mg/l
Conductivity 880 wumhos/cm Calcium 100.0 mg/1
Fluoride « 0.18 mg/l ' Chromium <0.05 mg/l
Nitrogen, Nitrate <0.05 mg/l Copper <0.03 mg/l
pH 7.30 Units Iron <0.05 mg/l
Phosphorus, Ortho <0.05 mg/l Lead <0.05 mg/l
Phosphorus, Total <0.05 mg/l Magnesium 49.9 mg/l
Solids, Total Dissolved 582 mg/l : Manganese <0.01 mg/l
Sclids, Total Suspended <5.0 mg/l Mercury <0.50 ug/l
Sulfate ‘ 143.2 mg/l Nickel <0.05 mg/l
Turbidity 1.2 NTU - Potassium 1.4 mg/l

Selenium <0.005 mg/l

Sodium 27.7 mg/l
Total Cations 10.34 meqg/1 Vanadium <C.20 mg/l
Total Anions 10.24 meq/l Zinc . <0.01 mg/l

. i
S .
Supervisor ZT)Q/uIQJZnuuﬁ

P

Reviewed and approved: Ky710/87

!

Respectfully submitted,

%@ L.

Ray A. Sim, Director

fac e TANO e e s 4.z Fey QT AN
1645 Wes: 2200 Soutn. Set o Lawe Gy, Uiem 82118 (B0 8750080
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ANALYTICAL REPORT

CLIENT: Trail Mountain Coal Company LAB NO: 2297
P.0O. Box 370 DATE REC’D: 7-17-87
Crangeville, Utah 84537 DATE SAMPLED: 7-15-87

TIME SAMPLED:
ATTN: Mr. Allen Childs
SAMPLE ID: T-15
RESULT RESULT

CHEMICAL: AS RECEIVED METALS: AS RECEIVED

Acidity 0 mg/lCaCO03 Aluminum <0.05 mg/1

Alkalinity, Total 340 mg/1CaCO03 Arsenic <0.002 mg/l

2lkalinity, Bicarbonate 415 mg/l1HCO3 Barium <0.10 mg/l

Kalinity, Carbonate 0 mg/1CaCo03 Boron <0.20 mg/l

Cnloride 57.5 mg/l Cadmium <0.002 'mg/1

Conductivity 870 mg/1l Calcium 48.0 mg/1

Fluoride 0.42 mg/1 Chromium <0.05 mg/l

Nitrogen, Nitrate <0.05 mg/l Copper <0.03 mg/l

pH 7.78 Units Iron <0.05 mg/l

Phosphorus, Ortho <0.05 mg/l "Lead <0.05 mg/l

Phosphorus, Totzal <0.05 mg/l Magnesium 37.7 mg/l

Sclids, Total Dissolved 520 mg/1l Manganese <0.01 mg/l

Solids, Total Suspended <5.0 mg/1 Mercury <0.50 ug/1

Sulfate 60.0 mg/l Nickel <0.05 mg/l

Turbidity 0.2 NTU Potassium 1.1 mg/l

: Selenium <0.005 mg/l

Total Cations 9.73 meq/l Sodium 36.2 mg/i

Totel Anions 9.68 meq/l Vanadium <0.20 mg/l

Zinc <0.01 mg/l
Supervisor: Zf\\umd/gz2w¢w%
Reviewed and approved: / /871
Respectfully submitted,

1645 West

Wi

s AL

Sim, Director
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CLIENT: Trail Mountain Coal Company
P.O. Box 370
Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: T-15
RESULT
ANALYSIS AS RECEIVED
Acidity 0 mg/lCaCo03
Alkalinity, Total 333 mg/1lCaCo03
Alkalinity, Bicarbonate 406 mg/l1HCOS
Alkalinity, Carbonate 0 mg/lCaCO3
Chloride 57.3 mg/l
Conductivity 690 wumhos/cm
Fluoride . 0.38 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 8.03 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/1
Solids, Total Dissolved 440 mg/l
Solids, Total Suspended <5.0 mg/l
Sulfate 65.0 mg/l
Turbidity <1.0 mg/l
Total Cations 9.65 meg/1
Total Anions 9.64 meq/1
e
Supervisor: Dnméﬁﬁ )[» by IO
Reviewed and approved:/710/ 5787

ANALYTICAL REPORT

LAB NO: 2684

DATE REC’D: 09/03/87

DATE SAMPLED: 08/27/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron <0.20 mg/l
Cadmium <0.002 mg/1
Calcium 48.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Maghesium 36.5 mg/1l
Manganese <0.01 mg/l
Mercury <0.50 wug/l
Nickel <0.05 mg/l
Potassium 1.1 mg/l
Selenium <0.005 mg/l
Sodium 87.2 mg/l
Vanadium <0.20 mg/l
Zinc <0.01 mg/l

Respectfully submitted,

—

Ray A. Sim, Director

1625 Wes: 2200 Soutr Sz Laxe Cily. Uten 84178 (807 973.0050
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CLIENT: Trail Mountain Coal Company
P.O. Box 370
Orangeville, Utah 84537

ATTN: Mr. Allen Childs
SAMPLE 1D: T-15

RESULT
ANALYSIS AS RECEIVED
Acidity 0 mg/lCaC03
Alkalinity, Total 335 mg/1CaCo03
Alkalinity, Bicarbonate 409 mg/lHCOS3
Alkalinity, Carbonate 0 mg/lCaCoO3
Chloride 56.3 mg/l
Conductivity 710 umhos/cm
Fluoride 0.3 mg/1l
Nitrogen, Nitrate <0.05 mg/l
pH 8.00 mg/l
Phosphorus, Ortho <0.05 mg/1l
Phosphorus, Total <0.05 mg/1l
Solids, Total Dissolved 448 mg/l
Solids, Total Suspended 12.0 mg/1
Sulfate 58.7 mg/l
Turbidity <1.0 mg/1
Total Cations 9.54 meq/1
Total Anions 9.52 meq/l

/)

Supervisor: Z?ﬁnaﬁ?% Lo

Reviewed and approved: K$722/87

ANALYTICAL REPORT

LAB NO: 2963

DATE REC’D: 10/05/87

DATE SAMPLED: 08/25/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/1
Barium <0.10 mg/l .
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 48.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l1
Magnesium 38.9 mg/l
Manganese <0.01 mg/l
Mercury <0.50 wug/1
Nickel <0.05 mg/l
Potassium 1.0 mg/1
Selenium <0.005 mg/l
Sodium 90.0 mg/l
Vanadium <0.20 mg/l
Zinc .<0.01 mg/l

Respectfully submitted,

Qﬁy@&-\

Ray A. Sim, Director



ANALYTICAL

Y X ]

ANALYTICAL REPORT

CLIENT: Beaver Creek Coal Company LAB NO: 3154
DATE REC’D 10/22/87
DATE SAMPLED: 10/16/87
ATTN: Mr. Allen Childs TIME SAMPLED:
P.O. Box 370
Orangeville, Utah 84537
SAMPLE ID: T-15
RESULT RESULT

ANALYSIS AS RECEIVED METALS: AS RECEIVED
Acidity 0 mg/lCaCO3 Aluminum <0.05 mg/1l
Alkalinity, Total 333 mg/1CaCO03 Arsenic <0.002 mg/l
Alklainity, Bicarbonate 406 mg/l1HCO3 Barium <0.10 mg/l
Alkalinity, Carbonate 0 mg/lCaCOC3 Boron <0.20 mg/1
Chloride 59.0 mg/l " Cadmium <0.002 mg/l
Conductivity 810 wumhos/cm Calcium 48.0 mg/l
Fluoride 0.389 mg/1 Chromium <0.05 mg/l
Nitrogen, Nitrate <0.05 mg/l Copper <0.03 mg/l
pH 7.69 Units Iron <0.05 mg/l
Phosphorus, Ortho <0.05 mg/l Lead <0.05 mg/l
Phosphorus, Total <0.05 mg/l Magnesium 36.5 mg/l
Solids, Total Dissolved 516 mg/l Manganese 0.01 mg/l
Solids, Total Suspended <5.0 mg/l Mercury <0.50 ug/l
Sulfate o 58.6 mg/l Nickel <0.05 mg/l
Turbidity 1.0 NTU Potassium 1.3 mg/l

Selenium <0.005 mg/1

Sodium 91.3 mg/l
Total Cations $.40 meq/1 Vanadium <0.20 mg/1
Total Anions 9.56 meq/l Zinc <0.01 mg/l
Supervisor L A ;/Ag/@mu,
Reviewed and approved; 11{10/87 -

Respectfully submitted,
/ N
Ray Sim, Director
£45 Vues: 2200 Soutm Sat Lawe Coy Utem 82118 (801 €73.005C



.

& S MOUNTAIN " | ANALYTICAL REPORT
oWt STATES
St e ANALYTICAL

CLIENT: Trail Mountain Coal Company : LAB NO: 1997
g P.O. Box 370 DATE REC’D: 6-09-87
Crangeville, Utah 84537 DATE SAMPLED: Unknown
' TIME SAMPLED:
ATTR: Mr. Allen Childs
SAMPLE ID: T-21
RESULT RESULT
ANALYSIS AS RECEIVED METALS: AS RECEIN
cidity ) 0 mg/l Aluminum <0.05 =mg/l
lkalinity, Total 316 mg/1CaCOs Arsenic <0.002 mg/1
Alkalinity, Bicarbonate 385 mg/l1HCO, Barium <0.10 =g/l
Alkalinity, Carbonate 0 mg/1CaCOs Boron <0.20 mg/l
hloride : 38.1 mg/l . Cadmium <0.002 =g/l
Conductivity 650 umhos/cm Lalcium 56.C =g/l
Fluoride 0.25 mg/l Chromium <0.05 mg/l
Ritrogen, RNitrate <0.05 mg/l Copper <0.03 =mg/l
pH 7.57 Units Jlrbn <0.05 mg/l
Phosphorus, Ortho <0.05 mg/l . Lead <0.05 =g/l
Phosphorus, Total <0.05 mg/l \ agnesium 2B.0 =g/l
Solids, Totel Dissolved 404 mg/l Manganese <0.01 =g/l
\X?olids, Total Suspended <5.0 mg/l Mercury <0.50 ug/l
Sulfate 40 mg/l Rickel <0.05 =g/l
Turbidity 2.0 NTU otassium 1.7 wmg/l
- Seleniun <0.005 =g/l
Total Cations 8.21 meg/l Sodium T 70.5 mg/l
Total Anions B.24 meg/l Vanadium <0.20 mg/l
Zinc ' <0.01 mg/l

Ty
Supervisor: \Z\\)hgjjik;zuwv{

Reviewed and approved: /06ﬁ18987

L

Respectfully submitted,

= ok

Ray A. Sim, Director

1645 Wwesr 2200 Soutm Sz oLteee L, utes RECULRT ETEDTIC
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Supervisor:
Reviewed and

CLIENT: Trail Mountain Coal Company
P.O. Box 370
Orangeville, Utah 843537
" ATTN: Mr. Allen Childs
SAMPLE 1D: T-21
RESULT

CHEMICAL: AS RECEIVED

Acidity 0 mg/1CaCOC3

Alkalinity, Total 312 mg/1CaCO3

Alkalinity, Bicarbonate 381 mg/1HCO3
(- **kalinity, Carbonate 0 mg/l1CaCO3
‘.. .hloride 42.9 mg/1l

Conductivity 710 mg/l

Fluoride 0.27 mg/l

Nitrogen, Nitrate <0.05 mg/l

pH 7.48 Units

Phosphorus, Ortho <0.05 mg/l

Phosphorus, Total <0.05 mg/1l

Solids, Total Dissolved 416 mg/l

Solids, Total Suspended <5.0 mg/l

Sulfate 33.2 mg/l

Turbidity 2.2 NTU

Total Cations 8.17 meq/1

Total Anions 8.15 meq/l

ANALYTICAL REPORT

LAB NO: 2298

DATE REC'D: 7T-17-87

DATE SAMPLED: 7-15-87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/1 .
Arsenic <0.002 mg/l
Barium <0.10 mg/1
Boron 0.42 mg/1l
Cadmium <0.002 mg/l
Calcium 58.0 mg/l
Chromium <0.05 mg/1
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 26.8 mg/1
Manganese <0.01 mg/l
Mercury <0.50 ug/1
Nickel <0.05 mg/l
Potassium 1.7 mg/l
Selenium <0.005 mg/1
Sodium 68.9 mg/l
Vanadium <0.20 mg/]
Zinc <0.01 mg/1

Sim,

1645 West 2200 South. Sat Laxe City Uta~ 84115 (801) 973-0050

Respectfully submitted,

S doh—

Ray A.

Director
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CLIENT: Trail Mountain Coal Company

P.O0. Box 370

Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: T-21

RESULT

ANALYSIS AS RECEIVED
Acidity 0 mg/lCaCoO3
Alkalinity, Total 329 mg/1CaCo03
Alkalinity, Bicarbonate 401 mg/l1HCO3
Alkalinity, Carbonate 0 mg/l1CaCo03
Chloride 41.5 mg/l
Conductivity 710 umhos/cm
Fluoride 0.23 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 7.76 mg/l
Phosphorus, Ortho <0.05 mg/1
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 376 mg/l
Solids, Total Suspended 10.0 mg/l
Sulfate 20.0 mg/l
Turbidity 2.8 mg/l
Total Cations 8.17 meq/l
Total Anions 8.18 meq/1

.‘ Supervisor: D/Lmj/ ﬂ muu“f

Reviewed and approved/]

1645 Wes 2

/8

00 Soutn. Sent Lexe City. Utar 847

ANALYTICAL REPORT

LAB NO: 2686

DATE REC'’D: 09/03/87

DATE SAMPLED: 08/27/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium 0.21 mg/l
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 58.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 28.0 mg/l
Manganese <0.01 mg/l
Mercury <0.50 ug/l
Nickel <0.05 mg/l
Potassium 1.9 mg/1
Selenium <0.005 mg/1
Sodium 67.3 mg/l
Vanadium <0.20 mg/l
Zinc <0.01 mg/l

Respectfully submitted,

Sy

Ray A. Sim, Director

©G(8C 973-0050



[ ] [
0 oo MOUNTAIN
S s STATES
ANALYTICAL

et B s 200
ve s s 0@

CLIENT: Trail Mountai
P.O0. Box 370

Orangeville,

ATTN: Mr. Allen Chi

SAMPLE ID: T-21

ANALYSIS

Acidity
Alkalinity,
Alkalinity,
Alkalinity,
Chloride
Conductivity
Fluoride
Nitrogen,
pH
Phosphorus,
Phosphorus,
Solids,
Solids,
Sulfate
Turbidity

Total
BRicarbonate
Carbonate

Nitrate

Ortho
Total
Total Dissolved
Total Suspended

Total Cations
Total Anions

.Supervisor: waﬁm%,&)c

n Coal Company

Reviewed and approﬁeéﬁ

Utah 84537
lds
RESULT
AS RECEIVED
0 mg/1CaCo03
317 mg/1CaCo03
387 mg/lHCO3
0 mg/1CaCO3
40.8 mg/l
680 wumhos/cm
0.26 mg/l
0.17 mg/1
7.86 mg/l
<0.05 mg/l
<0.05 mg/l
420 mg/l
<6.0 mg/l
25.86 mg/l
<1.0 mg/l
8.03 meq/l
8.04 meq/l
Wsa¥ 2k
1@/22/87 _
2200 Soutn Se Laxe Cuy Utem BLY?

1642 West 2200

ANALYTICAL REPORT

LAB NO: 2965

DATE REC'’D: 10/05/87

DATE SAMPLED: 09/25/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/1
Boron <0.20 mg/1
Cadmium <0.002 mg/l
Calcium 56.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/1
Magnesium 28.0 mg/l
Manganese <0.01 mg/l
Mercury <0.50 ug/l
Nickel <0.05 mg/l
Potassium 1.5 mg/1
Selenium <0.005 mg/1l
Sodium 66.4 mg/l
Vanadium <0.20 mg/l
Zinc <0.01 mg/l

Respectfully submitted,

Ray A. Sim, Director

S (801 @73-0080
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1645 Weer 2200 South. Sait Lake

y/10/87

CLIENT: Beaver Creek Coal Company
ATTN: Mr. Allen Childs

P.O. Box 370

Orangeville, Utah 84537
SAMPLE ID:~ T-21

RESULT

ANALYSIS AS RECEIVED
Acidity 0 mg/l1lCaCO3
Alkalinity, Total 310 mg/lCaCO3
Alklainity, Bicarbonate 378 mg/1HCO3
Alkalinity, Carbonate 0 mg/lCaCO3
Chloride 43.1 mg/l '
Conductivity 710 umhos/cm ,
Fluoride 0.26 mg/l
Nitrogen, Nitrate <0.05 mg/1l
pH 7.48 Units
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/1
Solids, Total Dissolved 408 mg/l
Solids, Total Suspended <5.0 mg/l
Sulfate 23.9 mg/l
Turbidity <1.0 NTU
Total Cations 8.02 meq/l
Total Anions 7.93 meqg/l
Supervisor 7—jhxi/xazmuki
Reviewed and approvgﬂ:

ANALYTICAL REPORT

LAB NO:
ATE REC’D:
DATE SAMPLED:

TIME SAMPLED:

METALS:

Aluminum
Arsenic
Barium
Boron
Cadmium
Calcium
Chromium
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

3155
10/22/87%
10/16/87
RESULT

AS RECEIVED
<0.05 mg/l
<0.002 mg/l
<0.10 mg/l
0.23 mg/l
<0.002 mg/l
58.0 mg/l
<0.05 mg/l
<0.03 mg/l
<0.05 mg/l
<0.05 mg/l
26.8 mg/l
0.01 mg/l
<0.50 ug/l
<0.05 mg/l
2.1 mg/l
<0.005 mg/l
§5.8 mg/1
<0.20 mg/l
<0.01 mg/l

Respectfully submitted,

~
Ray A. Sim,
Cuy. Uter 84718 (801} 750080

Director
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CLIERT: Trail Mountain Coal Company

P.0. Box 370

Orangeville, Utah 84537
ATTR: Mr. Allen Childs
SAMPLE 1ID: T-22

RESULT

ARALYSIS AS RECEIVED
Acidity 0 mg/l
Alkalinity, Total 295 mg/1CaCoO:
Alkalinity, Bicarbonate 360 mg/1HCOs
Alkalinity, Carbonate 0 mg/1lCaCOs
Chloride 10.3. mg/1
Conductivity 600 umhos/cm
Fluoride 0.75 =mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 7.75 Units
Phosphorus, Ortho <0.0> mg/l
Phosphorus, Total <0.05 =g/l
Solids, Total Dissolved 340 mg/l
Solids, Total Suspended <5.0 mg/}
Sulfate 40 =g/l
Turbidity 1.6 RTU
Total Cations 6.87 meg/l
Total Anions 7.03 meg/l

0 ‘
Supervisor: jr—\\u;péﬁ,/{vﬁ/7

Reviewed and approved: /DQle<f7

~

ANALYTICAL REPORT

LAB NO: 1988

DATE REC’D: 6-0°-87

DATE SAMPLED: Unknown

TIME SAMPLED:

RESULT

METALS: AS RECEIVE
Aluminum <0.05 m®mg/1
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron <0.20 mg/l
Cagmium <0.002 mg/l
Celcium 56.0 =g/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 =mg/l
Magnesium 28.5 mg/1
Manganese <0.01 =g/l
Mercury <0.50 ug/l
Rickel <0.05 mg/l
Potaesium 0.8 mag/l
Selenium <0.005 wmg/l
Sodium i8.6 mg/l -~
Vanadium <0.20 mg/l
Zinc <0.01 mg/l

spectfully submitted,
\ 2{?%——

Ray A. Sim, Director
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CLIENT: . Trail Mountain Coal Company

P.O. Box 370

Orangeville, Utah 84537
ATTN: Mr, Allen Childs
SAMPLE 1ID: T-22

RESULT

CHEMICAL: AS RECEIVED
Acidity 0 mg/lCaC03
Alkalinity, Total 305 mg/1CaCO3
Alkalinity, Bicarbonate 372 mg/1HCO3
~lkalinity, Carbonate 0 mg/lCaCO03
Chloride 12.3 mg/l
Conductivity 610 mg/1
Fluoride 0.28 mg/1
Nitrogen, Nitrate £{0.05 mg/l
pH 7.34 Units
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/1
Solids, Tectal Dissolved 412 mg/l
Solids, Total Suspended <5.0 mg/l
Sulfate 30.0 mg/1
Turbidity 1.6 NTU
Total Cations 7.086 meqg/l
Total Anions 7.08 meq/1l

Supervisor:

aﬁzii;zmun

Reviewed and anproxpd Q\/bo/8r

1645 West 2000 South

Sa

D b

A,

~

Laxe Cily Utgm 841

ANALYTICAL REPORT

LAB NO 2299

DATE REC’D: 7-17-87

DATE SAMPLED: 7T-15-87

TIME SAMPLED:

RESULT
METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium 0.12 mg/1
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 60.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 40.1 mg/l
Manganese <0.01 mg/l
Mercury <0.30 ug/l
Nickel <0.053 mg/1
Potassium 0.8 mg/l
Selenium <0.005 mg/l
Sodium ‘17.3 mg/1
Vanadium <0.20 mg/l
Zinc <0.01 mg/l
Respectfully submitted,

Rayv

1€ (801

Sim, Director

} ©72.0050
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CLIENT: Trail Mountain Coal Company
P.O0. Box 370
Orangeville, Utah 84537

ATTN: Mr. Allen Childs
SAMPLE ID: T-22

RESULT
ANALYSIS AS RECEIVED
Acidity 0 mg/1CaCO03
Alkalinity, Total 310 mg/1CaCoO3
Alkalinity, Bicarbonate 378 mg/l1HCO3
Alkalinity, Carbonate 0 mg/lCaCO3
Chloride 11.1 mg/1
Conductivity 590 wumhos/cm
Fluoride - 0.25 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 7.80 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/1
Solids, Total Dissolved 324 mg/l
Solids, Total Suspended <5.0 mg/l
Sulfate 22.0 mg/l
Turbidity 4.3 mg/l
Total Cations 6.98 meqg/l
Total Anions 6.98 meqg/1l
Supervisor: Z:\)QAQJ(QC%AguﬁI
Reviewed and approved;7 1¢/05/87 .

ANALYTICAL REPORT

LAB NO: 2687

DATE REC’D: 09,/03/87

DATE SAMPLED: 08/27/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium 0.24 mg/l
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 60.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 39.0 mg/l
Manganese <0.01 mg/1
Mercury <0.50 ug/1
Nickel <0.05 mg/l
Potassium 0.9 mg/l
Selenium <0.005 mg/l
Sodium 17.3 mg/l
Vanadium <0.20 mg/l
Zinc <0.01 mg/1l

Respectfully submitted,

Ray A. Sim, Director

~AE [atate St oo . PN Ny GT2.0NS
1R4S West 2200 Soutr Sall Laee City, Utan 82178 (807 873.0050



[ ] [ )
se oo NMOUNTAIN
%% W% STATES

SO N ANALYTICAL

CLIENT: Trail Mountain Coal Company
: P.0O. Box 370
Orangeville, Utah 84537

ATTN: Mr. Allen Childs
SAMPLE 1ID: T-22

RESULT
ANALYSIS AS RECEIVED
Acidity _ 0 mg/lCaCO3
Alkalinity, Total 312 mg/1CaCoO3
Alkalinity, Bicarbonate 381 mg/lHCO3
Alkalinity, Carbonate 0 mg/lCaCO03
Chloride 11.1 mg/l
Conductivity 550 umhos/cm
Fluoride 0.26 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 7.84 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 344 mg/l
Solids, Total Suspended 12.0 mg/1
Sulfate 25.0 mg/l
Turbidity 1.8 mg/l
Total Cations 7.08 meq/1l
Total Anions 7.09 meq/1l

: . v /ﬁ‘ { )
Supervisor: Z:)a%/ ﬂ/om»w%

Reviewed and approved/ 1Q§ﬂ2/87

c \ieer A
So\West 220

ANALYTICAL REPORT

LAB NO: 2

866
DATE REC’D: 10/05/87
DATE SAMPLED: 09/25/87
TIME SAMPLED:
RESULT
METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.00Z2 mg/l
Barium 0.10 mg/l
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 60.0 mg/l
Chromium <0.05 mg/1l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 40.1 mg/}
Manganese <0.01 mg/l
Mercury <0.50 ug/l
Nickel <0.05 mg/l
Potassium 0.9 mg/l
Selenium <0.005 mg/l
Sodium 17.6 mg/l
Vanadium <0.20 mg/l
Zinc " <0.01 mg/l

Respectfully submitted,

<2 A

Ray A. Sim, Director

G Seuin. Sav Lake City Utam 84110 (801! €75-005C
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CLIENT: Beaver Creek Coal Company
ATTN: Mr. Allen Childs

P.O. Box 370

Orangeville, Utah 84537
SAMPLE 1ID: T-22

RESULT

ANALYSIS AS RECEIVED
Acidity 0 mg/lCaCO03
Alkalinity, Total 309 mg/1CaCO03
Alklainity, Bicarbonate 377 mg/1HCO3
Alkalinity, Carbonate 0 mg/1CaCO3
Chloride 12.0 mg/l
Conductivity 600 wumhos/cm
Fluoride 0.25 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 7.54 Units
Phosphorus, Ortho <0.05 mg/1
Phosphorus, Total <0.05 mg/1
Solids, Totazl Dissolved 348 mg/1
Solids, Total Suspended <5.0 mg/l
Sulfate : 21.9 mg/l
Turbidity 1.3 NXNTU
Total Cations 7.10 meqg/1
Total Anions 6.99 meqg/l

. /o
- iy p
Supervisor Daﬂm/’ Al

Reviewed and approved!

1x/10/87

ANALYTICAL REPORT

LAB NO:

DATE REC’D:
DATE SAMPLED
TIME SAMPLED

METALS:

Aluminum
Arsenic
Barium
Boron
Cadmium
Calcium
Chromium
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

3156

10/22/87

: 10/16/87

RESULT

AS RECEIVED
<0.05 mg/l
<0.002 mg/1
<0.10 mg/1
0.4 mg/l
<0.002 mg/l
56.0 mg/l
<0.05 mg/l
<0.03 mg/1
<0.05 mg/l
<0.05 mg/l
42.6 mg/l
0.01 mg/l
<0.50 wug/l
<0.05 mg/l
1.1 mg/l1
<0.005 mg/l
17.6 mg/l
<0.20 mg/l
<0.01 mg/l

Respectfully submitted,

Director

-~~~ -
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CLIENT: Trail Mountain Coal Company

P.O. Box 370
Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE ID: TH-23
RESULT

ANALYSIS AS RECEIVED
Alkalinity., Bicarbonate 350 mg/1HCO:
Alkalinity, Carbonate 0 mg/1CaCols
Chloride 17.1 mg/1
Fluoride .16 mg/l
-~ardness, Total 340 mg/1CaCols
Nitrogen, Ammonia <0.50 mg/1 ’
Nitrogen, Ritrate <0.05 wmg/l
Ritrogen, Ritrite <0.05 mg/l
Phospheorus, Total <0.05 mg/1
Solids, Total Dissolved 418 mg/l
Sulfate 65 mg/l
Sulfide <0.10 mg/1
Total Cations 7.55 meg/l
Total Anions 7.58 meg/l

/,/7'
Supervisor: j:ﬁ)a;yj/meﬂ

Reviewed anad approved;7 05/15/87

J0 5ot Satoaaxe Tin Uiem BT (BIY

ANALYTICAL REPORT

LAB NO:

DATE REC’D:
DATE SAMPLED:
TIME SAMPLED:

METALS:

Aluminum
Arsenic
Barium
Boron
Cadmium
Calcium
Chromiunm
Copper
Iron (Diss
Leac
Magnesium
Manganese
Mercury
Rickel
Potassium
Seleniun
Sodium
Zinc
¥olybdenum

(A

2226

7-07-87
6-30-87
N

RESULT
AS RECEIVED
<0.05 mg/l
<0.002 mg/l
<0.10 =mg/l
0.33 mg/l
<0.002 mg/l
70.0 mg/l
<0.05 mg/l
<0.03 mg/l
) <0.05 mg/l
<0.05% mg/l
40.1 mg/l
<0.01 mg/l
<0.50 mg/l
<0.05 mg/l
1.8 =g/l
—~<0.005 wmg/l
16.2 mg/l
<0.01 mg/l
<0.20 mg/l

Director

Ray A. Sim,

€7z 00l

Respectfully submitted,

S
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1645 West 2200 South Sab Lake City Uls

CLIENT: Trail Mountain Coal Company
P.O. Box 370
Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE 1ID: T-23
RESULT
CHEMICAL: AS RECEIVED
Acidity 0 mg/lCaC03
Alkalinity, Total 288 mg/1CaCO03
“lkalinity, Bicarbonate 351 mg/1HCO3
~ikalinity, Carbonate 0 mg/lCaCO3
Chloride 15.5 mg/l
Conductivity 670 mg/1
Fluoride 0.16 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 7.49 Units
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/1l
Solids, Total Dissolved 386 mg/1
Solids, Total Suspended <5.0 mg/l
Sulfate 60.2 mg/1
Turbidity 3.2 NXNTU
Total Cations 7.49 meqg/l
Total Anions 7.46 meq/l
477
Supervisor ﬁZT\DAﬂéAQ;24%07
Reviewed and approve&/ Q?/OS/BT

ANALYTICAL REPORT

yie

Rav A.

"~ B411C 8L

Sim,

©73-0050

Director

LAB NO: 300

DATE REC’D: -87

DATE SAMPLED: -87

TIME SAMPLED:

RESULT
METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/1
Boron <0.20 mg/l
Cadmium <0.002 mg/1
Calcium 68.0 mg/l
Chromium <0.05 mg/l
Copper- <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 41.3 mg/1
Manganese <0.01 mg/1
Mercury <0.50 wug/l
Nickel <0. OG mg/l
Potassium 1. mg/1
Selenium <0. OO mg/1
Sodium 15 mg/1
Vanadium mg/1
Zinc <0.01 mg/1l
Respectfully submitted,
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CLIENT: Trail Mountain Coal Company
: P.O0. Box 370
Orangeville, Utah 84537

ATTN: Mr. Allen Childs
SAMPLE ID: T-23

RESULT
ANALYSIS AS RECEIVED
Acidity 0 mg/1CaCo03
Alkalinity, Total 290 mg/1CaCO03
Alkalinity, Bicarbonate 354 mg/lHCO3
Alkalinity, Carbonate 0 mg/l1CaCO3
Chloride 13.2 mg/l
Conductivity 580 umhos/cm
Fluoride 0.14 mg/l
Nitrogen, Nitrate <0.05 mg/l
pH 7.62 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total <0.05 mg/l
Solids, Total Dissolved 436 mg/l
Solids, Total Suspended <5.0 mg/l
Sulfate 63.0 mg/l
Turbidity 2.0 mg/l
Total Cations 7.51 meq/1
Total Anions 7.49 meq/l

n

: \/ o/ ¥
Supervisor: /<V7Qﬁk4x2i (o pm it

Reviewed and approved:/

10/

/8

ANALYTICAL REPORT

LAB NO: 2756

DATE REC’D: 09,/09/87

DATE SAMPLED: (08/31/87

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron <0.20 mg/1l
Cadmium <0.002 mg/l
Calcium 70.0 mg/1
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 40.1 mg/l
Manganese <0.01 mg/l
Mercury <0.50 ug/l
Nickel <0.05 mg/l
Potassium 1.7 mg/l
Selenium <0.005 mg/l
Sodium 15.4 mg/l
Vanadium <0.20 mg/l
Zinc <0.01 mg/l

Respectfully submitted,

SV

Sim,

Ray A.

Ay, Uter 82178 (B8O 875-0050

Director
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Sl see ANALYTICAL
CLIENT: Trail Mountain Coal Company

P.0O. Box 370
Orangeville, Utah 84537
ATTN: Mr. Allen Childs
SAMPLE 1ID: T-23
RESULT
ANALYSIS AS RECEIVED
Acidity _ 0 mg/lCaCO3
Alkalinity, Total 289 mg/1CaCO03
Alkalinity, Bicarbonate 353 mg/lHCOS3
Alkalinity, Carbonate 0 mg/lCaCO3
Chloride 14.2 mg/l
Conductivity 610 wumhos/cm
Fluoride 0.15 mg/1l
Nitrogen, Nitrate 0.08 mg/l
pH 7.91 mg/l
Phosphorus, Ortho <0.05 mg/l
Phosphorus, Total 1 <0.05 mg/l
Solids, Total Dissolved 408 mg/l
Solids, Total Suspended <5.0 mg/l
Sulfate 51.1 mg/l
Turbidity <1.0 mg/l
Total Cations 7.30 meq/l
Total Anions 7.25 meq/1
‘Supervisor: Z\BaQVQk/fmuﬁ/
Reviewed and approvegﬁ 1%722/87
1645 Wes: 2200 Scuim Satotake Oy Uter

§ait& g

ANALYTICAL REPORT

LAB NO: 2967

DATE REC’'D: 10/05/87

DATE SAMPLED: 08/25/871

TIME SAMPLED:

RESULT

METALS: AS RECEIVED
Aluminum <0.05 mg/l
Arsenic <0.002 mg/l
Barium <0.10 mg/l
Boron <0.20 mg/l
Cadmium <0.002 mg/l
Calcium 70.0 mg/l
Chromium <0.05 mg/l
Copper <0.03 mg/l
Iron <0.05 mg/l
Lead <0.05 mg/l
Magnesium 37.7 mg/l
Manganese <0.01 mg/l
Mercury <0.50 wug/l
Nickel <0.05 mg/l
Potassium 1.7 mg/l
Selenium <0.005 mg/l
Sodium 15.2 mg/l
Vanadium <0.20 mg/l
Zinc <0.01 mg/l

Respectfully submitted,

S

Ray A. Sim, Director



HYDROLOGICAL MONITORING- 1987 FIELD MEASUREIMENTS
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HYDROLOGICAL MONI TORING 1987 FIELD MEASUREIIEMTS
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HYDROLOGICAL MONITORING~1987 FIELD FMEASURLIMENTS
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HYDROLOGICAL M_ONITORING~ 1987 FIELD MEASUREMENTS

I.OCATION PH TEMP _2C COND FLOW/6PM
UMHOS
T-18
4/20/87 7.9 11.6 S13
5/29/87 9.15 11.1 500
-6
6/3/87 7 8.5 650
T-10
6/3/87 8.9 7.8 407
Page 4
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HYDROLOGICAL MONITORING- 1987 FIELD MEASUREMENTS

LOCATION PH TEMP 2C COND FLOW/GPM
: UMHOS
T-14 |
6/3/87 9.15 8.8 . 1005 3
T-14A
6/3/87 8.8 6.2 559 ¢ 1.4
T-15
6/3/87 7.95 6.8 666 10
Page S




HYDROLOGICAL MONITORING-1987 FIELD MEASUREMENTS

&;,J

LOCATION PH TEMP 2C COND FLOW/0PM
UMHOS
T-16
6/3/87 NO FLOW
T-21
6/3/87 7.13 5.1 475 1.43
»
1-22
6/3/87 7.2 10 506 1.22
- T1-23
6/3/87 7.2 7.1 480 12.6
Page 6
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MONTHLY PRECIPITATION LOG 1987 (SECOND QUARTER)
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SUBSIDENCE MONITORING REPORT



Subsidence Monitoring

Note: Subsidence monitoring at the Trail Mountain No.9 Mine has been
conducted using an aerial survey under a Cooperative Agreement with the
U.S. Forest Service. Due to problems the U.S;F.S. is having with
digitizing maps and correlating data, no information is yet available
for the 1986 - 1987 flights.

An on-site inspection was made of the permit area above the mining. No
" surface cracks, fractures or other visible subsidence effects were noted

duriﬁg the inspection.
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RESULTS AND SUMMARY OF VEGETATION TEST.PLOT MONITORING
AT THE TRAIL MOUNTAIN COAL MINE

by

Patrick D. Collins
November 1987

INTRODUCTION

Vegetation test plot were implemented between October 20 and November
7, 1984. Test plots were designed to test establishment of plant cover on
the existing soils (spoils) on the Trail Mountain mine site. Vegetation
test plot methods and design were described in the Mining & Reclamation Plan
(MRP), Appendix 9 (pages 18 through 38). Information on soils and spoils of
the mine site and those that were used for the reclamation test plots can
z1so be located in the MRP, Chapter VIII (pages 8-1 through 8-15) and
tppendix 9 (pages 15 through 17 and pages 39 through 44). Within these
pages are explanations and justifications for the design of the test plots.
4 brief history and summary of previous soil sampling including results of
more recent soil testing will also be submitted and accompany this report.

METHODS

Vegetation monitoring was accomplished on a yearly basis beginning in
the growing season of 1685. Sampling has been accomplished in the saze
month (July) each year in an attempt to decrease between-year variztiorn as
much es possible for future statistical comparisons. To date, sampling hes
been accomplished in July for three consecutive years (1983, 1986 & 1087).
Data summaries of these years are included in this report.

Quantitative and qualitative datz were taken on each of the two zreas
czalled Species Mixture 1 & Species Mixture II. Bi-directional random
placement of sampling plots were designed to provide unbiased accuracy of
the data compiled. A randomized block design was implememted to insure
adequzte representation of the entire plot by placing regularly locatec
points zlong one side of the plot. From these points, random numbers were
generated to penetrate the test plot and locate the sampling points. Cover
estimztes were made using ocular methods with meter square gquadrats.
Species cover, totz] cover, composition and relative frequency were 21so
assesse¢ from the quadrats. Also recorded on date sheets were estimated
precipitation, slope, exposure, grazing use, animal disturbance and other
appropriate notes.

Density of woody plant species were not recorded because, although
shrubs were planted, each year their establishment and cover has been
relatively insignificant. However, frequency values of the woody plants are
included.

Sampling adequacy for cover was achieved each year using formulas from
Snedocor and Cochran (1980), insuring that 00% of the samples were within
10% of the true mean of the test plots. A1l sample means, standard devia-
tions, and sample sizes were included in this report to enmable the reviewers
to apply further statistical tests if desired.

-1-



RESULTS

A1l results from the 3 test plot sampling years are listed on Tables
1 - 15, however, some of the summarized results are noted below.

Total Cover

Total living cover for the Species Mixture I plot for the three years
sampled went from 32.60% (1985) down to 28.00% (1986) then up again to
69.75% (1987). Similarly, Species Mixture 11 plot followed the pattern:
from 38.57%, to 30.50%, then to 60.90% in those years, respectively. The
probzble reason for the decrease in cover between 1985 and 1986 was that
just prior to the date of sampling, the plot was severely disturbed by

“livestock (a2 fence to exclude livestock was not constructed at that time).
The Emery County Cattlemen's Association move¢ a large number of cattle from
the lower valleys, past the mine ares, to higher elevations. The cettle
were often left unattended to graze &t their own pace until they reached the
higher range. Cattle were moving pest the mine in 1986 from June 21
through June 29. Even more extensive damage was done on the weekend between
those dates because few workers were nearby to divert the cattle from the
mine area. Consequently, slmost the entire year's biomass production (to
date) was lost.

The plots were given nearly & month to recover prior to sampling. It
appeared at that time that, although the plots were severely damaged, if
adequate natural precipitation occurred, chances for plot recovery were
good. Photographs of the plot before and after the damage are available.

4 fence was then constructed to exclude the cattle in the following
years. As can be noted, 2 sherp increase of cover occurred in 1987.
Adequate moisture patterns and the exclusion of the cattle the following
year probably allowed most the plant species to recover fully.

One can use the tables to note changes and patterns in plant species
cover and relative frequencies. Composition changes in lifeform can also
'be noted from year to year. Most changes have been expected, and will
continue to change &s plant species compete and finally become a stable
community.



TABLE 1: 1985 monitoring results for the vegetation test plots of the
Trail Mountein Cosl Mine, Utah. The table ahows a plant

sapecies list and the plot it was found in. (Plot was smeampled
" July 11, 198%5).

COMMON NAKE SPECIES MIX

SCIERTIFIC RANE

Amslanchier utshensis Utah serviceberry 1 -
Chryesothamnuse nauseosus Rubber rabbitbrusah 11
Purshie tridentatsa Bitterbrush I
Achillea willefoliun Yarrow 1
Atriplex powelldsd Powell’s saltbrush 1 131
Descureinia pinnste Tansy mustard p1
Hedyserum boreale Northern sweetvetch I1
Lupinue argenteus S{lk lupine I
Kalcomia africa African mustard I
Melilotus officinalis Yellow aweet clover I
Sslsols kali Rusaian thistle 1
Sanguisorba minor Small burnet 11
Acropyron cristeatum Western wheatgreass I
Agropyron epicatum Bluebunch wheatgrass 13
Agropyron intermecium :

var. trichophorum Pubescent wheatgrass' i3
Broruse _carineatus Mountain brore I
Bromus commutatus Hairy browme 11
Bromus tectorunm Cheestgrass I Iz
Hordeur -ubstum Foxtai1l berley I

(Deta Sheet 1 of 5)



TABLE 2%

Kountein Coeal Kine.
sanple aizes.

.-‘--------—-’----’--'-——--’----——-----—--.

198% SANPLING
Total cover and CORPO

RESULTS - KIXTURE 1

sition of the revegetetion test plots of the Trail
The table shows means,

standard

COVER - SPECIES KIXTURE 1

—--——-—------——-—

devietions and

STANDARD SAXPLE
TOTAL COVER COVER DEVIATION SIZE
Total Living Cover 32.60 10.32 25
L;tter -- -- 25
Eroaion Met 67.40 10.32 25
Rock -- -- 25

COXPOSITION - SPECIES MIXTURE 1

""""""""""""" ;';;.;;"""""";}L;BL;;""""""';;;;L;'
TOTAL COVER COVER DEVIATION SIZE °*
Shrubs 1.62 2.70 25
Forbs 7.81 5.87 25
Greeses 80.71 7.07 25

-—-—-—-—--—--————’--—’—---

sSample s8ize

inasures S0X% eccurecy wit

—-----———-——-—-——----——-

(Data Sheet 2 of

/.

———-—----———-———-————

hin 10x%x of the true mean.



TABLE 3: 198% SAKPLING RESULTS - SPECIES XIXTURE I
XKean percent cover, stendard deviation, aanple size and relative

f{requency by apecies of the revegetation teat plota of the Trail
Kountain Coal Kine.

SPECIES MIXTURE I

——----_-—------_-------_-------—---_---_-_----------——-’——----—------.

- . X KEAN STAXDARD SAXPLE RELATIVE
SPECIES COVER DEVIATIOR SIZE FREQUENCY
Amelanchier utahensais .32 .56 25 28 .00
Purshia tradentate .16 .36 25 1€.00
Achillea killefolium .24 .52 .25 20.00
Atriplex powellil .20 .50 25 16.00
Descureinia pinnate 16 .63 25 &.00
Lupinus argenteus .68 .63 25 60.00
Kalcomia africe T T 25 4% .00
Kelilotus officinslis .88 .73 25 72.00
Agropyron cristatum .08 .28 25 8.00
Brorus carinatus 238.80 10.77 25 100.00
Bronus tectorum T T 25 ¢ .00
Hordeum jubetunms T T 25 4,00

——--———-—--—-—,---——-—-------,-------———-—-—----—-———————---——----—--_

(Date Sheet 3 of 5)



TABLE 4: 198% SAMPLING RESULTS - MIXTURE 11

Total cover and composition of the revegetation teat plota of the Treil

 Kountein Coeal Kine. The table ahows means, atandard deviation= and
‘sarple aizes,.

SPECIES KIXTURE II

------—--—--------—---—--—-—---------—----——---——-———————-—-—---‘--_—--

x MEAN STAKDARD SAXPLE
TOTAL COVER COVER DEVIATIOK SIZt
Total Living Cover 38.57 10.62 25
.Litter -- -- 25
Erosion Mat 61.18 10.36 25
Rock -- -- 25

——--_-—---——-------—-—-—-——---------_--—-—-----——————-—-——-—--—---_-_--.

Shrubs .18 .87 2$
Feorbse S.10 .03 25
Grasses 94.71 5.06 25

-——-——-—-—-------—————--———-—-—_—..---__..—---—-—-————————-------—-—._—-.

«Sarple size insures S0x accuracy within 10X of the true mean.

(Data Sheet 4 of 5)
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TABLE : 1$8% SANPLING RESQLTS - SPECIES MIXTURE Il
Kean percent cover, stendard deviation,

sanple size and relastive

frequency by species of the revegetation test plots of the Tratl

Xountein Coal MKine.

SPECIES
Chrysothamnus nauseoOaus

Atriplex powellil
Hedysarus boresle
Sengquisorba minor

Agropyron spicatunm
Agropyron intermediun

var. trichophorum
Bromus commutatus
Bronues tectorum

SPECIES MIXTURE Il

-------------_----—-—-------—-------_--—-------——--—-———-----—--------

X MEAN
COVER

.05
.05

1.52
.28

STANDARD
DEVIATION

.22
.22

1'72
.46

SANKPLE

SIZE
21
21

21
21

RELATIVE
FREQUEKCY

<.00
4,00
66.67
28.57
S.52
100.00

£.76
95.24

——-----------—----—--—-----------..--..----——-——--»-—-———-—--.‘-——---—--.

(Data Sheet 5 of 5)
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TABLE 6: 1986 monitoring results for the vegetation test plots of the
Trail Mountein Coal Mine, Uteh. The teble ahows & plant

apecies list end the plot it was found in. (Plot was sanpled
July 28, 1986).

SCIEKTIFIC NAKE COXKON NANE SPECIES KIX
SHRUBS
Asalenchier utahensis Utah serviceberry I
Atriplex confertifolie Shadacale 1 i1
Purshis tridentate Bitterbrush 1
FORBS
Achillea ®illefoliuw Yarrow 1
Astragalue cicer Chickpes milkvetch I
Atriplex powellid Powell’s ssltbrush 11
Iva axillaris Poverty sumpweed 1 I1
Lupinus argenteus S1lk lupine I '
Malcomia africa Africen muatard 1
Kelilotus officinalis Yellow sweet clover P 11
Penstemon pelmerd Palmer penstemon 1 ’
Sanguiaorba minor Skell burnet 11
GRASSES
Agropyron trechycsvlum Slender whestgrasse I
Loropyron _intermedivn

vaer. trichophorum Intermediate wheetgrass 11
Bromue carinstus Mounteln brome I
Brorue inermie Srmooth brore i1
Orvzopeie hymenoidee Indien ricegrasas 1

(Date Sheet 1 of 5)
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TABLE 7: 1586 SAKPLING RESULTS - SPECIES KIXTURE I

Total cover and composition of the revegetat
Nountain Coal Kine.

sample siZes.

- e e o G G e S Es M s &

Total Living Cover
Litter

Erosion Kat

Rock

Bareground

--—--—---—_-—----—----—-----—------——--------———-——--————-—--.

Shrubs

Forbse

Creosees

— e o o e e e

- e - ===

ion tesat plots of the Traill

The table shows means, atendard deviations and

COVER - SPECIES KIXTURE I

X MEAN STANDARD
COVER DEVIATIOK
28.00 5.32

3.56 7.61
41.80 18.53

&.84 7.16
11.60 10.21

x KEAN STAKDARD -
COVER DEVIATION
1.82 3.00
22.76 20.88
75.32 20.86

(Date Sheet 2 of 3)

- - e & - e

- e e e s W =

-—— e w e - - -

SANMPLE
3IZE =

25
25
25
25

25

SAKPLE
SIZE =

25
25

25

- - e e o e =



TABLE 8: 1986 SAKPLING RESULTS - SPECIES KIXTURE I

Xean percent cover, standard deviation, sanple size and relative

f{requency by species of the revegetation

Xountain Coal Mine.

SPECIES KI

XTURE 1

test plota of the Trail

.--—--—-------—--__——---—-----—-——--—--_--------——-—--—-—————-------_.

SPECIES

Amelanchier utahensis
Atriplex confertifolie
Purshia tridentate

Achilleas millefolium
Astragalus cicer

Iva axillarie

Lupinus argenteus
Kalcomia africe
Kelilotus officinalis
Penstemon palwmeri

Agropyron trachycaulum
Bromus carinatus
Oryzopais hymenoides

x MEAN
COVER

Ile
12
.32

.92
.32
.24
.04
.04
S5.24
.04

6.60
13.82
-.64

STANDARD
DEVIATION

.37
.44
.56

.51
. S6
1.01
.20
.20
5.61
.20

4.07
.6.82
1.82

SAMPLE

SIZE

25.
25
25

25
25
25
25
25
25
25

25
25
25

RELATIVE
FREQUENKCY

16.00
&8.00
32.00

36.00
28.00
8.00
4.00
4 .00
72.00
4.00

82.00
100.00
12.00

----—-_‘--as--—-------------—_-——-—--..-_..------—-——-—--——————----—-,-,

(Data Sheet
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TABLE S8: 1986 SAXPLING RESULTS - SPECIES KIXTURE 11

Totel cover and composition of the revegetation test plots of the Trail
Kountain Coal Kine. The teble shows means, standard deviations and

sanple sizea.

COVER SPECIES HIXTURE 11

---—------—--------—--—-------.--—-——,———------———-————————----.

x NKEAN STAXDARD
COVER DEVIATION
Total Living Cover 30.50 6.05
Litter ' 8.40 4.26
Erosaion Met 45.50 10.87
Rock 7.60 5.12
Bareground 7.00 4.32

———---——--—_--—-———--—--—»—----—----——--—--

x KEAN " STANDARD

COVER DEVIATION
Shrubs . 0.74 ; 2.62
Forbe 22.54 20.70
Grasses 76.72 20.80

.--——-——-——_----—-—-———--——————-—_--—-—_-—_----—————-——————_-_-—

sSamrple aize insures g0x accuracy within 10% of the true mean.

(Data Sheet 4 of 5
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SANPLE
SIZE

20

20

20

26

20

SANPLE
SIZE-

20

20
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TABLE 10: 1986 SANPLIKG RESULTS - SPECIES KIXTURE Il

Xean percent cover, standard deviation, sample mize and relative

f{requency by apecies of the revege

Kountain Cosl Kine.

SPECIES
Atripiex confertifolia

Atriplex powellil

Iva axillerie
Kelilotuas officinalie
Sanquisorbe minor

Agropyron intermediun
var. trichophorunm
Bromus ilnerme

SPECIES MIXTURE II

-_------—---—--—-»--—_----—--—--——_—..—------—--——-——-—---s--—---------

x MEAK
COVER

.25

.05
.G
5.30
1.20

STANDARD
DEVIATICK

.81

SANMPLE
SIZt

20

20
20
20
20

20
20

tation test plots of the Trail

RELATIVE
FREQUENCY

10.00

5.00

5.00
65.00
35.00

100.00
10.00

—--—----——---——-—_—--——---—-———--.._-_——--——---—————————-—-——--——_---.

{(Date Sheet

-12-
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TABLE 313: 1887 monitoring results for the vegetation test plote of the
Trail Nountainh Coal Mine, Uteh. The table shows & plant
species 1ist and the plot it was in. (Plot was samplec July

8, 1986).

SCIENRTIFIC KAXE COXMOK KAKE SPECIES KIX
SKRUBS
Atriplex confertifolia Shadacale 1
FORBS
Achilles millefoliuw Yarrow _ I
Astragalus cicer Chickpesa ailkvetch I
Keribium vulgare CommoOn horehound 11
relilotus officinalis Yellow sweetl clover I
Sanguisorbs ®inor Small burnet 11
GRASSES
Agropyron cristatum 11
Agropyron trachyceulum Slender wheatgrasas I
Agropyron intermedium

var. trichophorum Intermediate wheatgrass p
Bromuse carinstuse Kountain browre 1
Rroxus inermis Smooth brome - 11
Bromug tectorum “ June greaseg 11
Dactylis glomerate . Orchardgrasse il
Elvmus cinereus Gt. Basin wildrye 1
Hordeus jubatun Foxteil 1

1

Oryzopeis hymenoidese indian ricegrass

(Data Sheet 1 of S
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TABLE 12: 1987 SAXPLING RESULTS - SPECIES KIXTURE 1

Total cover and compoaition of the revegetation test plots of the Trail

Kountain Coal Kine. The table showe means, standard deviations anc
sample aizes.

-—--—----—--------—-——---———---———..--—-----—-——-—---—-————-----—-—_’-.

x KEAN STANKDARD SAMPLE
COVER DEVIATION ‘ SIZE =
Totel L;ving Cover £6S9.75 10.06 20
Erosion Hat 12.55 8.8z 20
Bareground 8.70 5.76 20
Rock S.00 3.15 20

---——--—--———————---—-——-—------—_--—-_--—————.———’——————————---_—---_.

x KEAN STANDARD SAXPLE
COVER DEVIATION SIZE *
‘Shrubs 2.87 5.48 20
Forbs 4.98 8.15 20
Gresses 91,85 ~10.37 20

—-,...—---_—-_—--———--—-——--—-_-—.-_——_—..-_-_...---—-————-—-—-—-—----_—-_-.

eSemple mize insures g0x accuracy within 10%x of the true mean.

(Date Sheet 2 of 5
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TABLE 313: 1987 SAXPLING RESULTS - SPECIES MIXTURE I

Kean percent cover, atandard deviation,
frequency by species of the revegetation test plota

Kountein Coel Kine,

—---—-—----—-—---—-—-———----------—---—-—-

SPECIES

Atriplex confertifolia

Achillea rillefoliuwm
Astragalus cicer
Hedysarux boreale
XKelilotue officinalis

Agropyron trachyceaulum
Bromue carinatue
Elymus cinereus
Hordeum jubatum
Oryzopsis hymenoides

samnple size

SPECIES MIXTURE 1

x MEAK
COVER

STAKDARD

DEVIATION

4,07

4.67
1.36
1.60
0.22

9.73

11.69

16.35
4.4l
3.61

and relative

cf the

SAXPLE

SIZE

20

20
20
20
20

20
20
20
20
20

Trail

RELATIVE
FREQUENCY

15.00

25.00
£.00
15.00
5.00

95.00
1006.00
65.00
65.00
25.00

.—-——-----———-—-——-—-——--———--—---------——-——--——-—-———————---—--—--.

(Data Sheet 3 of S5)
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TABLE 14: 1987 SAMPLING RESULTS - SPECIES MIXTURE Il

Total cover and composition of the revegetation test plots of the Treail
XKountain Coal Mine. The table ahows means, atandard deviations and
sanple aizex,.

COVER SPECIES MIXTURE Il

----—-.——--.-—s--—-----——-------—-_—------—---——-——-—————-—--—---------.

x MEAN STAKDARD SAMPLE
COVER DEVIATIOKR . SIZE
Total Living Cover 60.80 8.77 20
Eroaion Mat 17.85 8.99 : 20
Bareground g.50 $.62 20
Rock 11.50 S5.08 20

COMPOSITION - SPECIES MIXTURE II

.—--—-—-—-----—_-----—--------—---—-—-..-—-----—-———-———-—-—-—-----—---.

X MEAK STAXDARD SAXPLE
COVER DEVIATION SIZEe
Shrube -- : -- 20
Forbs 2.33 5.48 20
Gr&sses §7.43 5.58 20

.—--_—-_--------—.—_—--———----—-—--_——..-..------——————-———------—-—..—-.

sSgmple mize insures 890x accuracy within 10X of the truve wmean.

(Date Sheet & of D)
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HABLE>15: 1987 SAXPLING RESULTS - SPECIES XIXTURE 11l

Kean percent cover, atandard devietion, sample size and relstive

frequency by speciess of the

Kountain Coal Kine.

..----—-----—------—----—---—-—--—----——-----—--————---—-—-s-—---—-----.

SPECIES

Karibium vulgare
Sanquisorba minor

Agropyron cristetunm
Agropyron intermediunm
. var. trichophorunm
Bromus inermis

Brornue tectorum
Dactylis glomerate

SPECIES KIX

TURE 11

STAKDARD

DEVIATION

4.36
3.10

1.08

18.05
10.87
0.22
2.18

SAXPLE
SIZE

20
20

20

20
20
20
20

revegetation test plots of the Tratil

RELATIVE
FREQUEKCY

5.00
15.00

S.00

1006.00
50.00
5.00
5.00

..—-——---—-------—-’-»---—..--—--------——-—-’-—--——-———-———-—-—--—---_--.

(Data Sheet
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REVIEW AND UPDATE OF THE SOIL»SAHPLING PROGRAM
AT THE TRAIL MOUNTAIN COAL MIKNL

by

Patrick D. Collins
November 1987

INTRODUCTION

The purpose of this report is to first, review the soil sampling program at
the Trail Mountein Coal Mine in Emery County, Utah. Extemsive soil sampling -
hes been implemented in the past as baseline information and for future
reclamation planning of the coal mine. It was discovered by D. Duce
[Division of 0il, Gas & Mining (DOGM)] and P. Collins (Mt. Nebo Scientific),
that pertinent information about the soils that were previously submit-

ted by the Trail Mountazin Coal Mine, has been misplaced from the files of
DOGM. This report will attempt to include copies of this information when
it is pertinent for review of the soil sampling program and reclamation
research at the mine. As part of this report, a review of the reasoning for
the monitoring program and reclametion test plots will also be included.

Another objective of this report is to update the reviewer on data that has
been recorded from the soils and vegetation since the Minimg and Reclamation
Plan (MRP) submittal. Additional soil/spoil analyses and vegetation
sampling of the test plots has been accomplished at the mime site on a
regular basis as a monitoring program. :

BISTORY AND RESULTS OF SOIL SAMPLING

To date, a totzl of 92 soil/spoil samples have been anzlyzed for chemical
and physical cheracteristics on the relatively .small disturbance area
(approximately 8.8 zcres) of the Trail Mountain Coal Mine.

Phase I

In 1981, two soil pits were dug and 13 samples taken at regular intervels

in native plant communities on the mine permit erea to a depth of 5 ft. or
bedrock (whichever came first). These samples were taken as one method to
describe and classify the soils of the arez (study done by VAUGHN HANSEN
ASSOCIATES). Results from the stucdy are described in Chapter VIII of MRP.

- EC values of these soils were also used in some of the statistical analyses .
described in the MRP and later in this report. The location of these soil
pits are shown as numbers 36 and 37 of the enclosed map.

Phase 11

Soil/spoil sampling was continued in 1983 by MT. NEBO SCIEXTIFIC. At

this time four more soil pits were dug and sampled at regular intervals to
gepths of 12 - 15 ft. on the disturbed areas of the Trail Mountain Coal
Mine. Additional composite sampling was accomplished on mative soils and
disturbed spoils outside the soil pits. A total of 25 samples were taken
and¢ anzlyzed during Phase II. These samples were shown as numbers 1 - 25 on

-19-
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the map in Appendix 9 of the MRP (copy of this map is included in this
report). ' These numbers also correspond to the numbers on Table 6 of
Appendix 9 (copy also included) which are the lab results from the soils/-
spoils. :

Results from the soil analyses indicated that there were some high SAR

and EC values in an area sdjacent to & sedimentation pond and where winter
road sazlt was stored. These two factors (road salt and sedimentation)
probably contributed to the high sodium in this aree (Appendix 9, p. 17-4,
MRP). It was stated at that time that the soils/spoils of that area would
"not be used as the topsoil substitute, but will be used as fill and buried
to & depth of 4 feet".

Lab analysis results azlso indicated that there were EC values that were
higher than 8 mmho/cm (Appendix 9, p. 17-A, MRP). The mean EC value for the
remainder of the spoil material (all spoils outside the road salt and
sedimentztion pond area in Phase I1I) was only 8.3 mmhos/cm. EC values
greater than 8 was the general criterion used by the regulatory authority to
classify the soils as "poor". 1t is presently our opinion (and was at that
time) that: "there are several plant species that can tolerate these EC
values, some of which were on the original tables of plant species for
revegetation" (Appendix 9, p. 17-A, MRP). Ve also stated at that time that
it was "our opinion that when these spoils are replaced to the proposed
reclaimed slope, soil compaction will be greatly relieved in the mechanical
process. Furthermore, water infiltration and soluble salt leaching will
then occur" (Appendix 9, p. 17-B, MRP). This should reduce EC values
significantly.

We then cormitted to vet another phase of the soil sampling program to
further document EC, SAR, pH and texture of the mine disturbance areas for
reclamation planning (Appendix 9, p. 17-B, MRP).

Phase II]

An additional soil sampling plan was designed by MI. NEBO SCIENTIFIC

(P. Collins) and DOGM (E. Hooper, T. Portle). Four additional soil pits
were sampled in 1984 at regular intervals to z depth of 10 fr. Additionel
surface and subsurface samples were zlso collected at that time to determine
the extent of the salinitv at the mine area (Appendix 9, p. 17-D, MRP).
Thirty-eight (38) native and disturbed soils were sampled and analyzed for
chemiczl and physical characteristics in Phase III. Locations on the map
and the results on Table 6 were numbered 26 - 34 (some locations had
multiple samples varying in depth, see Table 6). 4 key to classify which
soil samples were native soils and which were disturbed (spoils) was
included in the MRP, pages 17-F, 17-G and 17-H. The sample numbers that
were included also correspond to Teble 6 of the MRP.

Whern results from the soils analyses were compiled, all existing EC data
were summarized. The native soil velues were compared statistically with
the mine spoils. Although the mean EC value of the native soils was 7.60
mmhos/cm and the mean value of the mine spoils was 10.18 mmhos/cm, the
difference was not statistically significant  (Appendix 9, p. 17-E,

MRP). 4 few very high EC values of the spoils increased the mean substant-
ially. Since there were only a few with the high values, the deviation
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sllowed for no significant difference between groups. This analysis was run
on &ll available soil date at that time. If the high EC values of the salt
storage and sedimentation pond ereas were deleted froo the anslyses, mean EC
values would have been even less significant. (Theoretically, we may have
been justified to delete these values because we comritted to burying these
spoils to & depth of 4 ft. at the time of final reclamation, Appendix 9,

p. 17-B, 17-C, MRP). Rew date from the statistical analyses were given in
Appendix 9, pp. 17-F, 17-G, and 17-H.

Further considerations of the results for the soil sampling of Phase III
also suggest that the salinity will not be & problem for future revegeta-
tion of the Trail Mountain Coal Mine. Listed below are summaries of EC .
values from the soils analyzed in 1983 and 1984. Phese III1 summary is based
on disturbed soils (spoils) only, and therefore excludes the native or
undisturbed soils sampled at the same time.

MINE AREA EC VALUES (mmhos/cm)

Phase 11 Phase 111
(1983) (1984)
Combined Soils
(top and subsoils)
Mean EC 10.80 8.95
St.Dev. 8.84 2.65
N 25.00 22.00

As can be noted from that data above, additional sampling indicated

lower mean EC valuves. The Phase 11 mean EC value was 10.80, wherezs, Phase
II1 mean value was 8.95, which falls within the Office of Surface Mining
(0SM) guidelines of "eight, plus of minus one mmho/cm”.

Phase IV

Six (6) topsoil and 10 subsoil samples were analyzed for comparisons

in 1987 on the vegetation test plots. The soils used in the vegetation test
plots were compared from the 1983 and 1987 dzta. When dataz of the test
plots from the two years of combined soils, topsoil, end subsoil are
compared, all EC values of 1987 were significantly less than 1983. The date
are summarized below.

TEST PLOT SOILS EC VALUES

1083 1687
Combined Soils
(top and subsoils)
Mean EC 6.41 2.36
t.Dev. 1.2¢ 1.05
N 6 16
Topsoil ,
Mean EC 6.70 1.25
St.Dev. 2.12 0.14
N 2 6
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Cocbined Subsoil
(sll depths)

Mean EC 6.19 3.67

St.Dev. 1.13 1.93

N 4 4
Subsoil (18"-20")

Mean EC 4.95 2.61

St.Dev. - 1.14

N 1 6

DISCUSSION

The datz of Phase IV suggests that one of our original hypothesis may be
velid: that when compaction of the spoils is relieved and water infiltre-
tion is enhanced, the soluble salts will leach to depths where they will not
significantly influence successful revegetation. However, even if this
hypothesis was incorrect, the plant species chosen for revegetation should
estzblish successfully. To date, revepetation of the test plots has been

very encouraging. For more informetior, about specific plot date, refer to
Tables 1 - 15.

Vegetation Test Plots

Vegetation test plots were designed an¢ implemented following Phase I1I and
Phase III of the soil sampling program. The test plots at the Trail
Mountzin Mine were designed to address one mair hypothesis: that existing
soils/spoils of the mine zrea will provice 2 suitable medium for plan
esteblishment at finzl reclamztion. Final test plot designs including
soils, plot sizes, plant species selection, methods, site prepercticns,
seeding methods, sampling methods, plot monitoring and so forth were
describe¢ in Appendix S, p. 18-27, MKP. Results of the yearly monitoring
program are included in this report on the aforementioned tables.

Test plot Gesign and justificetions were cited throughout the MRP based on
experience in the ares and results of the soil/spoil sampling and analyses.
Several points and¢ justifications should be reemphasized at this time
concerning these vegetation test plots.

1) There was much concern about the EC values of the soils/spoils &t the
cine 2rez from the CSi. As noted above under Phese I11, however, there was
_no difference statistically between EC values of native soils when compered
to the disturbed spoils of the mine area. Therefore, szlinity shoul¢ not be
recuired as & mzjor variable for testing at the mine site. .

2) Furthermore, because there was concern about the szlinity of the spoils
by OSM, and because all native uncisturbed soils in the arees ere sobewhat
szlipe, we designed the test plots anc reclametion technigques of the mine
erez with methods that should zlleviate most soluble salt problems (i.e.
testing the spoils meaterial, using adapted and szlt tolerant plant species,
relieving compaction to increase weter infiltration and sazlt leaching).

3) hAs noted above, 1987 soil samples of the vegetation test plots indicated
e sipnificant decrease in salinity when compared to the velues of 19B3.
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These preliminary results suggests that the originzl theoretical methods to
decrease salinity mzy be valid for final reclamation.

4) It was also stated that if the test plots fail to show adequate success,
the saline asreas will be covered to a depth of at least 4 ft. by nonsaline
spoil, followed by esdditional soil analyzed for verification (Appendix €,

p. 17-B, 17-C, MRP).

5) It was stated in Appendix ©, p. 17-B, MRP, that "if analyses (sdditioral
Phase III soil sampling) show that the salinity is not widespread, test
plots -and reclamation procedures will be completed as previously planned.
1f, however, soil analyses indicate szlinity is more widespread, these scils
vill be used on the vegetation test plots". (lote: our additional soil/sp-
0il samples indicatec¢ no significart difference in soil salinity when
compare¢ to nztive soils). After the scil sampling and anclyses were
completed from Phese III and statisticel testing was performed, ve stated
"since the 'soil dasta sugpests that mining activity hes not significantiy
increased salinity, the reclamation plan and revegetestion test piots vill be
implemented as previously outlined"{Appendix 9, p. 17-E, NRP). Furtheruore,
as stateC above under Phase III above, the mean EC velue was less, when core
spoil szrmples were analyzed.

ADDITIONAL RESPONSES TO DOGH CCMMERTS
UMC 817.21-.26 (DD)

1t was stated recently by DOGY that "in order to fully zddress the inplice-
tions of the sampling prograrm, scil eanalysis of the test plot ares rust be
undertaken 2s well. Thie will allow correleatien of test plot revegetation
cuccess with soil chemicel an¢ physicel cheracteristics, and velidate test
plot resuvlts with the reasoning behind OSM Condition #1. Please sublmit ¢
sampling program and Cate collected to cate on test plet, inrclucding =

-

summary of any conclusions of findings".

The sampling program, theory, philoscphy, results and ressorning beninc the
design of the vepetetion test plots were describes in detail above and in
the MRP submitted to the regulatory agencies. Subseguent to the imple-
mentation of the test plots, OSM sent some Specizl Concditions. Speciel
Conc¢ition No. 1C state¢ thzt in the proposed test plots, "the surface six
inches shzll have 2 uniform EC value of eight, plus or minus one cmho/ca,
an¢ the uncerlying 1€ inches shall have 2 uniform EC velue of 16, plus or
zinus two mmhos/cn". After reviewing the considerable zmount of soil date,
we found this design would not approprietely represent the conditions &t the
Trzil Mountzin Cozl Mine. Firstly, when datz from Phese I, II & 11l ere
examined, 87% of the spoils and 3% of the native scils analyzed had EC
vzlues less than 15 (plus of minus 2). Tturthermcre, if the sedimentztion
pond anc roa¢ selt storace spoils are deleted (we have committred to burying
these spoils), 94% of the soils heve vezlues less then 16 (plus of minus 2).
hside from these velues not representing the soil conditions st the mine
site, it would make it extremely impracticel to locate anc place spoils vith
these values in 2 test plot situwation.. It is our opinion that the pethocs
implemented in the vegetation test plots zt the Treil lountain Mine is
focused to aciress the most important end relevant question for successful
future reclemztion: Are the soils/spoils at the mine site adequate for
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successful reclemation?
UMC 817.116 Revegetaticn: Stendards for Success (KM)

This sections states that "pape 2-40 and Appendix 9, page 23, incicate that
revegetation arees will be monitored ennually by quantitatively sampling
cover, density and production. There is no indiceation of where this cate
will be reported. This schedule includes more irntensive sampling that scem
necessary and, in terms of productivity, may be hazardous to the health of
the revegetation".

The division (DOGM) then recommends the following scheduvle that is zccept-
able to the Trail Mountein Mine. The revised schecdule for monitering finel
revegetztion will be a cualitative evaluztion each year and cuantitative
sampling in years 2, 3, 5, @ and 10 of the lizbility perioC which begins
when revecetation, including meinterance activities, are conplzated. The
monitoring dztz will be subnmitted in the forwm of an annual report to DCGH by
4pril 1 the following year.
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SOIL MONITORING OF THE VEGETATIONAL TEST PLOTS
AT THE TRAIL MOUNTAIN COAL MINE - 1987

INTRODUCTION

In 1983, samples were analyzed, taken the spoils to be used for the vegeta-
tion test plots 8t the Treil Mountain Coal Mine. These samples were taken
prior to implementation of the test plots to enable researchers to monitor
soil chemistry subsequent to their relocation. It is our contention that
once spoils are placed on the recleimed slopes, soil compaction will be
relieved, enhancing both precipitation infiltration and leaching of soluble
salts to levels that will not affect vegetation establishment.

Sampling of the same spoils, once they have been placed on a slope for the
vegetation test plots, enables reseachers to monitor EC values as well as
other chemical and physical characteristics of the spoils through time.

Results for the 1983 soil analyses were listed on Table 6, Appendix 9, of
the MRP. Soil sample locations were azlso shown on the map in Appendix S.
Sample numbers for the spoils that correspond to the lab results and the
map are: 1 - 5, and 23. Copies of Appendix 9 of the MRP that were submit-
ted previously to DOGM, including tazbles and map, are included in this
report to facilitate references.

METHODS

Soil samples were taken on the vegetation test plot in August and September
of 1987. 4 tote) of 16 topsoil and subsocil samples were taken and analyzed
for physicel and chemical characteristics at the soils laboratory at Brigham
Young University.

Topsoils of the test plots were analyzed for the following characteristics:
1) nitrogen, 2) phosphorus, 3) potassium, 4) organic matter, 5) sodium
ebsorption ratio (Cs, Mg, Ne), 6) pH 7) EC, B) cation exchange capacity, 9)
texture (% sand, silt, clay), 10) % moisture, and 11) cerbonetes. Subsoil
analyses were limited to 1) pH, 2) texture (%sand, silt, clay), 3) EC, and
4) sodium ebsorption ratio.

The samples were taken (2t & depth of 6 inches) by stratified random
methods, insuring adequate representation of the entire test plots. The six
topsoil samples were composite samples (each samples was taken by mixing
soils from three locaztions). Six subsoil samples were taken at depth of 18
inches. Because it was necessary for the mine to disturb a smell portion of
the test plot by drilling, we were also able to take subsoil samples at
regular intervals to & depth of 8 ft.

RESULTS

Results of all soil analyses for 1987 are given on the following pages.
Because the previous soil sampling results are also included in this report,
cross-referencing cen easily be done.



Brigham Young University

Department of Agronomy & Horticulture

Spil Analysis

Subaitted By :: Mt. Nebo Stientific - patrick Cellins
hddress 11230 X, 270 L,
st sSpringville,Utah  B4bED

Date :30-16-1987
Sasple Description :soil

R
Ee=s——ms==SSEZ=SEEZSSSESE=SSSE=S=SSESS
{ Pit Kl §3,7 7.90 34,72
2 Pit, Kl B4 8.30 34,00
3 Pit, Kl 49,6 B.40 38.00
L Pit, X1 #10,8° 8.10 22,72

Pit = Soil pit samnie

Kl = Kirture |

KIl = Kixture 1]

§7 = Fieig saxple nusber

2 = Saapie septh (2 ft.)

Top = Topsoil sample (B in. gepth)
87 = 1967

ub = Subsoil sample (18 in gepth)

fage )

Data
Illay 1511t Ec 1 1043
2b.5¢6 38.72 .75
29.28B 36.72 2.%0
5.2 26,72 2.48
34,58 £2.72 S5
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Brigham Young University
Department of Agronomy & Horticulture
Spil Analysis Data
Submitted By :: Mt. NMebo Scientific - Patrick Collins
hddress 11230 X, 270 £,

Y ‘ :Springvilie,Utah B46Ed

Date :10-16-1987
Sample Description :soil

Custoser Sample 1D PPK La PPK Mo PPE K2 SAR

| Pit Kl 47,2 140,48 253,44 212,00 2.45
2 Pit, K 88,4 91,84 133,12 400. 00 6.21
3 Pit, Kl #9,4° 112,00 204,80 176.00 2.2
¢ Pit, K] $10,8° 448,80 bI4. 4D " 528,00 378

-28-
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Brigham Young Universit
Departmen of Agronomy & Horticulture

Soil Analysis Data

Subsitted By :Rt. Kebo Scientifit = Patrick Collins
hagress 11230 K. Z70 E.
nY| sSpringville, Utah BT

Date :09-15-1987
Saxnle Description tspil

——-——-—_———_———»—.——_—___...__.___...—__.___—._—_—_———-————___.. -——
—-————..-—.—...—.——.—...—-.—.—-_————_.-....—.....—.—_.-._—---—_——-———_.—._-..__._—_.__-—_-—_

Custoser Sanple 1D PR PPE K33-K PoR bV 108 PR La
Tep Kt E) 47.% 1,99 166,00 1,45 147,20
Top K1 42 B 1B.4F 7.8 147.20 3.45 ek
Top K1 43 87 14,63 21 148,00 oL 106,72
Tor Kil 41 E7 141,78 0.6 131.2 ZE 124.32
Tas Ki o B 17,47 ‘ 144 12,00 5 84,56
o Wi AL ET 306,07 .27 195.20 3.2 14,0

-26-



_ Fage 4002
Brigham Young University
Department of Agronomy & Horticulture
Spil Analysis Data

Subsitte¢ By :Mt. Nebo Stientifit - Patrach Collims
hddress 11230 K, 270 £,
gs? :Springville, Utah Blotl

Date :09-15-1987
Saxple Description :s0i)

———--—.—..——-_—-—_.———_——-—_--—-_______-.____..._.__.__—-————-——————_—__._—___
—-—.—._-.__—-_—.—_—-_———-——.—.—-—_.——__.__._.—___...._._————--——-—-——-————_——_——_

Lustoser Sample il PEE Mg PPE K& PH Ee x 1073 LEC seq/100g
Tep K] 4L BT 115,20 12,40 1.7 1.2¢ 14.27
Top K1 42 € Bi.4E 35.04 7.8 1.14 13.52
Top % 43 7 97.28 71,04 1.7 L3t 13,44
Top 81141 €7 116. 0B 4,48 1.E 1.32 13,75
Top Kii 42 &7 69,12 52.16 1.9 1.03 13.70
Top AL E nz.é 4,12 T.b 14§ - .75

-30-



Page 8003,
Brigham Young University

Department of Agronomy & Horticulture
Soil Analysis Data

Submitted By :Nt. Nebo Staentific = Patrick Collins
Rddress 112308, 270 &,
st sSprangville, Utah B4bEY

Date :0%-15-1987
Sarpie Destript:on 10§

...-._...._..__.____.._.____.__._._..____.__.____..__..._..-_.__—_—._—.._._..___.___ ———
._..._...._..__...._.__....__.._.._._...__.__...._.__._...__.__.__....___._—.-—.—-——-——_.__...z_..._

Tustoser Sas;le IT SAR 1%:n8 I8ilt 1Clay - 1K
Tos KL 41 B2 0.43 5728 S 5.2 0.11
Top #1 42 B 0,60 38, 00 34.72 2.2 Gy
Top K 43 7 119 3.2 5.4 2.2 0.11
Teo KT 41 B o0 s 3.4 26.00 0.07
Tep KL 42 B7 0,99 (.28 SR 25,2 0.11
Tep K31 3 E7 | 0.62 .56 1540 2.00 0.1

-31-



. Page $0D4
Brigham Young University

Department of Agronomy & Horticulture
Spil Analysis Data

Subsitte¢ By :Mt. Nebo Stientifit - Patrick Lollinsg
hddress 11230 K, 270 .
£sl :Springville, Utah BAbED

Pate :09-15-1987
Sasple Description :soil

-—.__.—.—_——-——_———————.———.—_——.-—_—...-...__—._._—_————-—-—-—-————.--—-—__....__.
——.——-_—-——_————_——.——-——_————-—_——-_—__...—..——-——————-———————-——._._._.._

Custoeer Sample 1D 1Kpisture 10aC03 Texture

Top X1 #1 67 . 3.9 §2.39 Loam

Top K] 42 &7 31,84 52,417 Clay Loam

Top Kl $3 67 32,48 54,28 Loam

Top Kil 81 B7 32.2C 51.E7 Loam

Top %11 $2 B7 32,35 49,92 Loam

Top K1J 41 €] | 3528 54,4 Loan '

-32-



Page #2000
Brigham Young University
Department of Agronomy & Horticulture
Spil Analysis Data

“Submitted By :ML. Nebo Scientitic - Patrick Collins
Aidress $1230.K, 270 £,
£sl sSpringville, Utah BAbE]

Date :09-15-1987
Saxple Description :Soil

..._.__..._..._..__.._..____.-_.—._.__.___..___._..-_.__...___._.._.__..-.....—_...._ -
_.__............_._..._._..__......_.._._........___....___..__..._._._—.__.__....___..-__._.._._:.__-—__-—_,—__ -

Custoeer Sasple 1D PR Ee x 1073 PPE Li PPE K3 - PPK Ka
Sub K1 #4 B7- 7.8 3,02 146,24 236,08 256.88
Sub K 15 €7 7.4 2.45 173.7¢ 207,36 143,36
Sub K1 46 67 £.3 .49 111,84 79,36 145,52
Sub K11 #4 67 | 7.7 3.52 113.7 225.% 362,08
Sub K11 ¢5 67 7.8 113 71.04 7,88 .75
b W1 44 7 7.8 66 150,08 302,08 127,57

-33-



Pape $0C2
Brigham Young University

Department of Agronomy & Horticulture
Spil Analysis Data '

' submittes By :Nt. Nebo Stientific - Patrick Collins
hddress +1230 K. 270 E.
gs? sSpringville, Utah BABED

Date :0§-15-1987
Sasple Description :Soil

._._—————.—__.—.——————.————.——_._.__.___..._._—————————-———————-——_—_—_ - —
—..————_—-—.—.———-—-._--.—-—-.-._-._—._..__....—_.___-——-————-———————————__—__.:_:_

Custoser Sample 1D SAR 18and 151t ICiay Texture
Sub N1 4 BT 2,96 32,5 40.16 | 27.2¢ Clay Loam
Sub K] 45 é? 1.73 3,56 39.44 26.00 Loam

Sub ¥l §5 87 2,57 42,56 31,44 20,00 Loam

Sub KIl #4 E7 4,55 32.56 39.44 2B.0( Clay Loam
Sub Kil #3 E7 1.75 38.5¢ I5. 44 26.00 Loam

Sub MI1 #¢ BV 4,60 36,00 36;72 7.2  Clay Loam

34—



1887
PERMIT/ STIPULATION STATUS



NATURAL RESOURCES Dee C. Honsen, Executive Director
Oil, Ges & Mining _ Dionne R. Nielson, Ph.D., Division Director

%é 5& STATE OF UTAH ' Normon K. Bonperte:. Govemnor

November QB, 1587

Mr. Richaro Pick, President
Beaver Creek Coal Compeny
P. C. Box 1278

Price, Utah 84501

Dear Mr., Pick:

Re: Approval for Permit Transfer, Treil Mountain Mine, ACT/015/002,
Foloer #Z and #4 Emery County, Utzh

The Division hes foumd that Besver Creek Cozl Compsny has met
11 requirements for & permit transfer ss requirec under UMC 788.18.
nerefore, in accoroance.with the sttached Fincings, the Teaquest for
ransfer of the permit for the Treil Mountain Mine (to be known as
rz2il Mountzin No. 9 Mine) is hereby espproved.

Rs vou sre swere, Beaver Creek Coel Company is responsitble fer
21] pricr commitments relsting to thlc uDEIcthh as msde by previous
owners. . Pleasse contact me or Lowell Braxton if we can be of further
sssistance. =

Eest re

@W FD\)@—QSm-

~

Disanne F. Nielson
Director
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1

NCINGS

Trail Mountain #9 Mine
Beaver Creek Cozl Company
RCT/015/00¢%

Emery County, Utah

November 12, 1987

The spplicant for transfer of permit ripghts, Beaver Creek Cozl
Company, has committed to continue to conduct the operations
involved in full compliance with the terms anc conditions of the
original permit issued 10 Trzil Mountzin Coazl Company (UMC
788.18[c][3]). Therefore, fincings 2 through &, ang 10 through 16
of the origimal Decision Document (attached) zre still pertinent.

The following findingos specifically apply to the application for.
transfer of permit rights.

1. The State of Utah has cgeterminec that the epplication for
transfer of permit rights is accurate and complete, end
complies with the recuirements of UMC 788.18[z] and [b].

Z. The zpplicant hes obteined & performence bonc eguivelent to
the bonding requirements of the original permit, in the
-amount of $463,711.00 (UMC 788.18{c)[2]).

3. The epplicant has the lepel Tight to enter and Eegin
‘ unoergrounc cozl mining sctivities pursuant to the Szle
koreement between pren Minerels Corporation end Altentic
Richfielc Corporetion.

L, The Divicion has essessec the apclicent's compliance with
cection 510[c) of the Surface Mining Contrel and
ceclametion Act. It nes been found thet &ll AML fees have
been peiC anc &ll outstencing Cessztion Oroers, civil
perelties ancC viclations have Deen resolvec (Memo from
Joe Helfrich, November &, 19€7).



5. Procedures for public participation have complied with
requirements of the Act and the Utah State Prooram. Kotice

was publisheg as required by UMC 788.18[bJ[1].

D% Z , ["/ﬂ'*"/{( ‘/

PDGM LesCc ReviewerT

foministretor, Minerasl Resourc
Development and Reclamation Program

% f
Z:::2<£:;;%7{%i4222
Associste Directyr, Mining
% L

ttorney Generel
Approveg &s to Form

OB80O0R/42Z-43
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~ have been complied with (UMC 786.19(za))

FINDINGS DOCUMENT

Trail Mountain Ceal Company
Tract 2 Lease -
Trail Mountain Mine
ACT/015/009-1, Emery County, Utah

April 3, 1987

The plan angd the permit application &Ie accurate andg complete
and all requirements of the Surface Mining Control and
Reclemation Act (the "Act"), ang the approved T+ah State Program

.

The applicant broposes acceptable Practices for the reclamation
of disturbed lands. These Practices have been shown to be
effective in the short-term; there &re no long-term reclamation
records utilizing native species in the weéstern United States.
Nevertheless, the regulatory authority has determined that
reclamation, as required by the Act, can be feasibly

accomplished under the Mining ang Reclamation Plan (MRP)
(UMC 786.19(b)).

The zssessment of the probable cumulative impacts of all
anticipated cozl mining activities in the general area on the-
hydrologic balance has been made by the regulatory authority.
The reclamation plan proposed under the application has been
designed to brevent damage to the hydrologic balance in the
permit area (UMC 786.19(¢c) and vuca 40-10-11(2)(e)). (see
Cumulative Hydrologic Impact Znalysis (CHIR) compilegd by OSM in
ADril 1984 and the updated synopsis eattached to this Findings
Document', ) :

The proposed permit ares for the Tract 2 lezse is:

A, ot included within an ar

not in ez
uncderground coszl mining oper

(49
o]
Q
ct
£,
—r
ct
15
’_1
e}
Hhoy
o9
&
(o))
o
1
wn
cf
o
Dl
<
th
O
r
Q
(1]
n
[

rohibitions or limitations
ks, etc.), 7€1.11(F)
11

C. NOt on any lands subject to the o)
ks,
(¢) (cemeteries):

of 30 CFR 761.11(a) (national ol
(public buildings, etc.) and 7e61.

D. nOT within 100 feet of The outsige right—of—way line of &
public rocad (UMC 761.11);
E. Dot within 300 feet of ary occupied dwelling (UMC

786.19(d)). (See MRP Section 782.16.).
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10.

11,

120

The regulatory authority's issuance of & permit is in compliance
with the National Historic Preservation Act and implementing
regulations (36 CFR 800) (UMC 786.19(e)). (See attached letter
from State Historic Preservation Officer (SHPO) dated

February 13, 1987.)

The applicant has the legal right to enter and complete
reclamation activities in the permit arez through federal coeal
lease U-49332 (uMe 786.19(£)). :

The applicant has shown that prior violations ©f applicable laws
and regulations have been corrected (UMe 785.19(g)). (Memo of
March 3, 1987 from Joe Helfrich, Division of 0il, Gas ang Mining
(DOGM) , Inspection ang Enforcement section.)

Neither Trail Mountain Coal Company nor its parent company,
Diamond Shamrock, ére delinquent in payment of fees for the
Abandoned Mine Reclamation Fund (UMC 7 6€.19(h)) (communicatien
Valerie Coleman, OSM, Washington, D. C., March 26; 1987)

The applicant does not control and has not controlled mining
cperations with 2 demonstrated pattern of willful violations of
the Zct of such nature, duration and with such resulting in
irreparabile damage to the environment as to indicate ar intent
not to comply with the Provisions of the act (UMC 786.19(1))
(communication, Valerie Coleman, 0S¥, Weshingten, D. C.,

March 26, 1987),

Underground coal mining and reclamztion operations to be
performed under the permit will not be inconsistent with other
operations anticipated to be performed in areas adjacent to the
Proposed permit arez (UMC 786.19(3)).

R detezileg analysis of the prepoesec bond hes been made. The
bond estimate is $463,711.00 in 1985 dollars. The regulatory
duthority has made approprizte adjustments to refliect costs
which would be incurregd by the state, if it was reguired tpo
contrect the final reclamaticn activities for the mine site.
The bond shell be posted (UmMe 786.12(k)) with the reculetory

. &utherity prior to final permit issueance.

me fearmlands or elluvial velley floors

No lands designated as i
ar (UMC 786.19(1)).

occur on the permit

Dr
).
-
a

The propeosed postrining land-use of <he Permit area has been
érprroved by the reculatory authority (UMC 786.19(n)). ‘
(See T, Section UMC 817.133.)
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14. The regulatory authority has made all specific approvals
required by the Act, and the approved State Program
(UMC 786.1%(n)).

15. The proposed operation will not affect the continued existence T
of any threatened or endangered species or result in the

destruction or adverse modification of their critical habitats
(UMC 785.19(0)).

16. All procedures for public participation required by the Act, and
the approved Utah State Program heve been complied wizth
(UMC 786.11-.15).

Prior to the permit taking effect, the applicant must agree to
comply with the special stipulations in the permit and post the
performance bond for reclamation activities.

O WM/ A-3-F7

EQGM Lead’ Reviewer

g5

%% Ly Lowed] Be%ég'

Administratoy, Mineral Resource
- Development and Reclamation Program

A Al

ssociate Diregfor, Mining

o A
| P Lw(j Cov  4-3-§7

B=recter ™~

dih L
1134R/32-34
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STATE OF UTAH il

ss. .
County of Emery,

—D2n_Stockburoer . onoath, szy thet | am

the __ C’”E’ 1 fienager . of The Emery County Progress,

. -

e weekly newspzper of generzl circulation, published 2t Czstle Dale,
Sie te and County .—_1oresc|d end that & cerizin notice, z true copy

oi which is hereto z

ched wes publishec in the full issue of

such newspaper for _One (1)
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conseculive issuves, and thal the first publication was onAihe
7T 28th L September 87
: L. Ceyof _ _SEPLEMDEr 4. ©/ _ and that the
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ACT/015/009
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FEDERAL Permit Number ACT/015/009, Feb. 19, 1985
(February 1985) '

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING

355 West North Temple
3 Triad Center, Suite 350
Szlt Lake City, Utah 84180-1203
(801) 538-5340

"This permit, ACT/015/009, which incorporates the Office of
surface Mining (OSM) Permit UT-0017, is issued for the state of Utah
by the Utah.Division of 0il, Gas and Mining (DOGM) to:

Trail Mountain Coal Company
P. 0. Box 370
Orangeville, Utah 84537/

for the Trail Mountain Mine. Trail Mountain Coazl Company is the
jessee of federal coal lease U-082996, the lessee of state coal
leases ML-22603, and/or the lessee/owner of certain fee-owned
parcels, 53 acres. The permit is not valid until a performance bond
is filed with the DOGM in the amount of $463,711.00 (filed ODctober
29, 1984), payable to the state of Utah, Division of 0il, Gas and
Mining and 0OSM, and the DOGM has received a copy of this permit
signed and dated by the permittee. :

Sec. 1 STATUTES AND REGULATIONS - This permit is issued pursuant
to the Utah Coal Mining and Relamation Act of 1579, Utah
Code Annotated (UCAR) 40-10-1 et seq, hereafter referred to
as UCMRA.

Sec. -2 The permittee is authorized to conduct surface coal mining
and Teclamation operations on the following described lands
(s shown on ownership map) within the permit area at the
Trzil Mountain Mine situated in the state of Utah, Emery
County, and located:

{0

Township 17 South, Range 6 East, Salt Lake Base anc Mericdian

Sec. 25: Begin &t point of SW Corner of NWl/4 SELl/4,
thence North 160 Rods, thence East 44 Rods to center
Cottonwood Creek, Southwarc azlong creek to & point 7€
Rods east of the beginning, thence kest 76 Rods to the
Point of Beginning.

Sec. 25: SWl/4 SEl/4, E1/2 E1/2 SWl/4

Sec. 36: All
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FEDERAL

This legal description is for the permit boundary (as shown
on the permit area map) of the Trail Mountain Mine. The
permittee is authorized to conduct surface and Treclamation
operations connected with mining on the foregoing described

_property subject to the conditions of the leases, the
approved mining plan, and 0SM permit UT-0017, to be issued
February 1985, including all conditions and all other
applicable conditions, laws and regulations.

Sec. 3 This permit is issued for a term of five (5) years
commencing on the date the permit is signed by the
permittee, except that this permit will terminate if the
permittee has not begun the surface coal mining and
reclamation operations covered herein within three (3)
years of the date of issuance.

Sec. 4 The permit rights may not be transferred, assigned or sold
without the approval of the Director, DOGM. Reguest for
transfer, assignment or sale of permit rights must be done
in accordance with applicable regulations including but not
limited to 30 CFR 740.13(e) and UMC 788.17-.19.

Sec. 5 The permittee shall allow the authorized representative of
the DOGM, including but not limited to inspectors, and
representaztives o the Office of Surface Mining, without
advance notice or a search warrant, upon presentation of
appropriate credentials, and without delay to:

R. have the rights of entry provided for in 30 CFR
840.12, UMC 840.12, 30 CFR 842,13 and UMC 842.13; and,

B. be accompanied by private persons for the purpose of
conducting an inspection in accordance with UMC 842.12
and 30 CFR 842, when the inspection is in Tesponse to
an azlleged violation reported by the private person.

Sec. 6 The permittee shall conduct surface cozl mining and
reclamation operations only on those lands specifically
designated as within the permit area on the maps submitted
in the mining plan anc permit application and approved for
the term of the permit¢ and which are subject to the
performance bond.
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Sec.

Sec.

Sec.

Sec.

Sec.

5

8

9

10

-
[

Permittee shall take all possible steps to minimize any
adverse impact to the environment or public health and
safety resulting from noncompliance with any term or
conditions of the permit, including, but not limited to:

A. any accelerated or additional monitoring necessary to
determine the nature and extent of noncompliance and
the results of the noncompliance;

B. immediate implementation of measures necessary to
comply; and

C. warning, as soon as possible after learning of such
noncompliance, any person whose health and safety is
in imminent danger due to the noncompliance.

The permittee shall dispose of solids, sludge, filter
backwash, or pollutants removed in the course of treatment
or control of waters or emissions to the air in the manner
required by Subchapter K of this Chapter, the rTegulatory
program and which prevents violation of any other
applicable state or federal law.

The permittee shall conduct its operations-

A. In accordance with any measures specified in the
permit as necessary to prevent significant, imminent
environmental harm to the health or safety of the
pbulic; and, o

B. Utilizing any methods specified in the permit by the
Division in approving alternative methods of
compliance with the performance standards of the Act
and the regulatory program, in accorcance with the
provisions of the Act, UMC 786.19(m), and Subchapter K.

The permittee shall provide the names, addresses and
telephone numbers of persons responsible for operations
under the permit to whom notices and orders are to be
gelivered.

The permittee shall comply with the provisions of the Water
Pollution Control Act (33 USC 1151 et seq,) and the Clean
AiT Act (42 USC 7401 et seq), UCA 26-11-1 et seq, and UCA
26-132-1 et seq.
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Sec. 12 Upon expiration, this permit may be renewed for areas
within the boundaries of the existing permit in accordance
with the Act, the approved Utah State Program and the
Federal Lands Program.

Sec. 13 If during the course of mining operations, previously
" uynidentified cultural resources are discovered, the
applicant shall ensure that the site(s) is not disturbed-
and shall notify the state Regulatory Authority (RA). The
state RA, after coordination with OSM, shall inform the
operator of necessary actions reqguired.

Sec. 14 APPEALS - The lessee shall have the right to appeal: (a)
under 30 CFR 775 from actions or decisions of any official
of OSM; (b) under 43 CFR 3000.4 from an action or decision
of any official of the Bureau of Land Management; (c) under
30 CFR 290 from an action, order or decision of any
official of the Minerals Management Service; or (d) under
anplicable regulations from any action or decision of any
other official of the Department of the Interior arising in
connection with this permit. 1In addition, the lessee shall
have the right to appeal as provided for under UMC 787.

Sec. 15 SPECIAL CONDITIONS - In addition to the general obligations
and of performance set out in the leases, OSM permit
UT-0017 and this permit, the permittee shall comply with
the special conditions of OSM permit UT-0017 and the
conditions appended hereto as Attachment A.

. The above conditions (Secs. 1-15) zre also imposed upon the
permittee's apents and employees. The failure or refusal of any of
these persons to comply with these conditions shall be deemed a
failure of the permittee to comply with the terms of this permit and
the lease. The permittee shall require his agents, contractors and
subcontractors involved in activities concerning this permit to
include these conditions in the contracts between and among them.
These conditions may be reviseg or amended, in writing, Dy the
mitual consent of the grantor and the permittee &t any time to
adjust to changed conditions or to correct an oversight. The
grantor may amend these conditions at any time without the consent
of the permittee in order to make them consistent with any new
federal or state statutes and any new regulations. -

THE STATE OF UTAH

By: J\ZM‘; k\ua(h
| ‘ [

: [ o
bate? ghtrecn 19 (999
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1 certify that I have read and understand the requirements of
this permit and any special condltlons attached.

(A0 ah>

Ruthorized Reoresentatlve of
the Permittee

;/egz;/%f

APPROVED AS.TO FORM:

-~

By: /?[p/wi{/{j /

‘Rssistant Attorney General

Date: Z-/f—fﬁ

0132R



NOTICE OF DECISION

To Whom It May Concern:

Pursuant to the Utah Coal Mining and Reclamation Act (Utah Code
Annotated 1953, Section 40-10-1 et seq), and the "Regulations
Pertaining to Surface Effects of Underground Coal Mining Activities™"
(Final Rules of the Utah Board of 0il, Gas and Mining), the Utah
Division of 0il, Gas and Mining has issued a permit 1o mine coal to
Diamond Shamrock Coal Unit for its permit zpplication No.
ACT/015/029. The Company will mine coal underground in accorcance
with the :pproved Mining and Reclamation Plan for the Trail Mountain
Mine asso:iated with Federal Coz) Lease U-D82996, State Minerzl
Lease ML 226503, and the following lands:

Towrnship 17 South, Range 6 East, SLBM, Utah

Sec. 25: begin at point of SW Corner of NWl/& SELl/4,
+hence North 160 Rods, thence Fast 44 Rods to Center
Cottonwood Creek, Southward along creek to a point 76 Rods
fast of the beginning, thence west 76 Rods to the point cf
beginning. ‘ -

Sec., 25: SWl/4 SEY/4, E1/2 El/2 Swl/4
Sec. 36: All

This permit was approved by the Utah Division of 0il, Ges anc
Mining «. . by the federal Office of Surface Mining . A copy of the
permit, the decision document and Technical Analysis 1s on file at
the following locations: -

Utah Division of 0il, Gas and Mining
255 West North Temple

3 Triag Center, Suite 350-

salt Lake City, Utah 84180-1203
Telephone: (801) 538-5340

0f fice of Surface Mining
Western Technical Center
Brooks Tower

1020 Fifteenth Street
Denver, Colorado 802072
Telephone: (303) 84L-3806

anyone having comments pertaining to the Trzil Mountzin Mine
should contract Dr. Dianne R. Nielson, Director, ta2h Division of
0il, Gas and Mining, oOF Mr. Ailen D. Klein, pdministrater, Office of
Surface Mining, &t the addresses referenced above.

0120R-3 -



ATTACHMENT A
SPECIAL CONDITIONS
Diamond Shamrock Coal Unit
Trail Mountain Mine
ACT/015/009, Emery County, Utah

February 19, 1985

Stipulation 771.23-(1)-MB

1,

Within 30 days of permit approval, the applicant will
submit two current, complete and comprehensive copies of
the Mining and Reclamation Plan for the Trail Mountain Mine
to the Division.

Stipulation 817.41-(1)-RS

1.

0134R

Within 30 days of permit approval, the operator shall
provide, for Division approval, a plan for acquiring
csite-specific borehole data to delineate the occurrence of
subsurface water(s) between the mine workings and Mancos
Shale. The operator shall commit to acquiring and
submitting this information by August 31, 1985.

If drilling encounters subsurface water(s), the operator
shall provide, by August 31, 1985, a systematic monitoring
plan for Division approval. The monitoring plan must
include:

R. The type and freguency of field measurements and
sampling.
B. A listing of water quality parameters to be tested and

the frequency of laboratory analysis.

C. A schedule for submitting water level and guality date.



NATURAL RESOURCES
Oil, Gos & Mming

rﬂ STATE OF UTAH
‘E»

Nomon H. Bongerter, Goverrztor
' Dee C. Honsen, Executive Director
Dionne R. Nielson, Ph.D., Division Director

27~ W. North Temple - 3 Triod Center - Suite 350 - Salt Loke City. UT 84180-1203 - 801-538-5340

Mr. Allen P. Childs, Engineer
Diamond Shamrock Coal Company
Trzil Mountain Coal Company
P, 0. Box 370

. grangeville, Utah 84537-0370

7 .

Dear Mr. Childs:

RE: Response to Stipulation &1

August 30, 1985

2.41-(1), Trail Mountain Mine,

RC1/015/005, #2, Emery County, Utah

The information Yyou furnished for well TM-1 satisfies the

requirements of Stipulation 817. 41-

(1), Trail Mountain Mine

permit. Thank you for your cooperation and timeliness in .-

providing these data.

~RVS/btb

9562R-2

Sincerely,
Gt st

John J. Whitehead
permit Supervisor/
Reclamztion Hygrologist’



tppendix 1-4
ACT/015/009-1

Permit Approval

2/1/88
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kV) NATURAL RESOURCES Normon +i Bopgener. Sovernor

/ £ Dee C Honsen, Exacutive Drrector
Oil, Gos & Mining . Dionne R. Nietson. Ph.D., Divisson Director

3. Nortniemple - 3 Tnod Center - Suite 350 - Solt Loke City. Ul 84180-1203 - 804-8538-5342

ppril 30, 1987

Mr, Allen Chilos

Mining Engineer

Trzil Mountain Cozl Company
P. 0. Box 370

Orangeville, Utah 84537

Dear Mrdiag%ﬁds:

Re: Finasl Permit Approveal, Treil Mountain Coal Company, Treil

Mountain Mine Jract 2 Lease, ACT/015/005-1, Folcder #z and #4,
Emery County, Utah

Fnclosed is the revised state permit for Trail Mountain Coal
Company's Trail Mountain Mine. The revisec permit includes the
Tract 2 Lease along with the existing, approved Tract 1 area.

Please examine the permit with stipulations and sign both copies of
the attached permit (ACT/015/009-1, 4/87), on page 5 of that
oocument. Upen signing, please xeep one copy of the permit for your
records and return one original Certified Return Receipt Reauested
to the Division at your earliest convenience.

A signeg and executed performance bond for the Trail Mountsin
Mine is posted in the amount of $463,711, payable to the Division of
0il; Gas and Mining. Therefore, upon youl signature of the permit,
i+ will become valic and enforceable. ‘

Thank you for your cooperation in this matter. Shoulcd you have
any guestions, pleese feel free to contact the Division.

Best regerIrds,

e

Dianne R. Nielson

Director
JI%/djh
Enclosures
cc: P. Rutledge R. Hagen -
L. Braxton J. ¥Whitehead
Price Fielo Office

OBOOR/E3

onegul TIoITUNTy em

0
o
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FEDERAL Permit Number ACT/015/009%-1
(April 1987) (Reviseo 4/87)

STATE OF UTAHK
DEPARTMENT 0OF NARTURAL RESOURCES
DIVISION OF QOIL, GAS AND MINING

255 West North Temple
3 Triad Center, Suite 350
Salt Lake City, Utah 84180-1203
(801) 538-5340

This permit, ACT/015/00%-1, is issued for the state of Utah by
the Utah Division of 0il, Gas anc Mining (DOGM) to:

Trail Mountein Cosl Company
P. 0. Box 370
Orangeville, Utah 84537-0570
(801) 748-2140

for the Trzil Mountain Mine. Trail Mountain. Coal Company 1is the
lessee of federal coal lease U-49332 and U-082996, the lessee.of
state coal leases ML-22603, and/or the lessee/owner of certain
fee-owned parcels. A performance bong is filed with the DOGM in the
amount of $463,711.00, payable to the state of Utah, Division of
0il, Gas and Mining and the Office of Surface Mining, Reclamation
anc Enforcement (OSMRE). DOGM must receive a copy of this permit
signed and dated by the permittee.

Sec. 1 STATUTES AND REGULATIONS - This permit is issued pursuant
to the Utah Coal Mining and Reclamation Act of 197%, Uteh
Code Annotated (UCA) 40-10-1 et seq, hereafter referred to
as the Act.

PERMIT AREA - The permittee is asuthorizec to conduct
ungerground coesl mining activities on the following
described lands (as shown on the mep appencded &s pAttachment
B) within the permit arez at the Trail Mountain Mine v
situated in the state of Utah, Emery County, and located:

N

Sec.

Township 17 South, Range 6 East, SLB&M

Section 25: S1/2 NWl/&, W1/2 SWl/4, Wl/2 E1/2 Swl/4, SW1l/¢&
SEL/4, €172 E1/2 SWl/4 _ :
Begin at point of Sw Corner of Nwl/4 SE1/4, thence North
160 Rods, thence East 44 Rods to center of Cottonwood
Creek, Southward along creek to a point 76 Rodgs east of the
beginning, thence west 76 Rods to the Point of Beginning.
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Sec. 3
Sec. &
Sec. 5

(Township 17 South, Ranpge 6 East, SLBWM (Cont'c.)

‘Section 26: SEl/4 NEL/&, E1/2 SW1/4 NEN/4, E1/2Z SEl/4,

El/2 Wl/2 SEL/4

Section 35: N1/2 NE/1/&, SEl4 NEl/4, E1/2 Swl/&4 NEL/4,

Fl1/2 SEl/4, E1/2 W1/2 SEl/&

Section 36: All

This lepgal description is for the permit aree (as shown on
Attachment B) of the Treil Mountain Mine. The permittee is
authorized to conduct undergrounc coal mining activities
connected with mining on the foregoing described property
subject to the congitions of the lezses, the approved
mining plan, including &ll conditions and 211 other
applicable conditions, laws and regulations.

PERMIT TERM - This permit expires on February 21, 1990.

ASSIGNMENT OF PERMIT RIGHTS - The“-permit rights may not be
transferred, essigned or sold without the approval of the
Director, DOGM. Transfer, assignment oOT sale of permit
rights must be done in accordance with applicable
regulations, inclugding but not limited to 30 CFR 740.13(e)
and UMC 788.17-.165.

RIGHT OF ENTRY - The permittee shall allow the authorizecd
representative of DOGM, including but not limited to,
inspectors and representatives of OSMRE, without advance
notice or a search warrant, upon presentation of
appropriate credentials, and without delay to:

A. have the rights of entry providec for in 30 CFK
840.12, UMC 840.12, 30 CFR 842.13 and UMC 842.13; anc,

B. be accompanied by private persons for the purpose of
conducting an inspection in accorcance with UMC 842.12
anc 30 CFR 842, when the inspection ig in response to
an alleged violation reportec by the private person.
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Sec. €
Sec. 7
Sec. 8
Sec. @
Sec. 10

SCOPE OF OPERATIONS - The permittee shasll conduct
ungerground coal mining activities only on those lands
specifically designatec as within the permit aree on the
maps submittec in the permit application anc approved for
the term of the permit and which are subject to the
performance bond.

ENVIRONMENTAL IMPACTS - The permittee shall minimize any
adverse impact to the environment or public health and
safety through but not limiteo to:

B. accelerated monitoring to determine the nature anc
extent of noncompliance and the results of the
noncompliance;

E. immediate implementation of measures necessary to

comply; and

C. warning, as soon as possible after learning of such
noncompliance, any person whose health ang safety 1is
in imminent danger-due to the noncompliance.

DISPOSAL OF POLLUTANTS - The permittee shall dispocse of
solios, sludpe, filter backwash or pollutants in the course
of treatment or control of waters-or emissions to the air
in the manner required by the approved Utah Stete Program
and the Fegeral Lands Program which prevents violation of
any applicable state or federal law.

CONDUCT OF OPERATIONS - The permittee shall conduct its
operations:

A, in sccordance with the terms of the permit to prevent
significant, imminent environmentel harm to the hezlth
and safety of the public; and

B. utilizing methods specifiec as conditions of the
permit by DOGM in approving alternative methods of
compliance with the performance standards of the Act,
tne approvecd Utah State Program and the Federal Lancs
Program. '

AUTHORIZED AGENT - The permittee shall provide the names,
addresses and telephone numbers of persons responsible for
operations under the permit to whom notices and orgers are
to be deliverec.
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Sec. 11 COMPLIANCE WITH OTHER LAWS - The permittee shall comply
with the provisions of the Wwater Ppllution Control Act (33
USC 1151 et seg,) anc the Clean Air Act (42 USC 7401 et
seq), UCA 26-11-1 et seg, ancd UCR 26-13-1 et seq.

Sec. 12 PERMIT RENEWAL - Upon expiration, this permit may be
renewed for areas within the boundaries of the existing
permit in accordance with the Act, the approvec Utah State

Program and the Fegerzl Lands Program.

Sec. 12 CULTURAL RESOURCES - If, during the course of mining
operations, previously unigdentifiec cultural Tesources &re
discovered, the permittee shall ensure that the site(s) is
(are) not disturbed and shall notify DOGM. DOGM, after
coordination with OSMRE, shall inform the permittee of
necessary actions reguired. The permittee shall implement

the mitigation measures required by DOGM within the time
frame specified by DOGM.

Sec. 14 APPEALS - The permittee shall have the right to appeal @s
proviged for under UMC 787.

Sec. 15 SPECIAL CONDITIONS - InN addition to the general obligations
and/or reguirements set out in the leases, the federal
mining plan approval, and this permit, the permittee shall
comply with the special conditions appended hereto s
Attachment A.

The above conditions (Secs. 1-15) are also imposed upon the
permittee's agents and employees. The failure or refusal of any of
these persons to comply with these conditions shall be deemed &
fzilure of the permittee to comply with the terms of this permit anc
the lease. The permittee shall require his agents, contractors and
subcontractors involved in activities concerning this permit to
inc¢lude these conditions in the contracts between anc among them.
These conditions may be revised OT amended, in writing, by the
mutual consent of DOGM and the permittee at any time to acjust to
changecd conditions or to correct an oversight. DOGM may ameng these
conditions at any time without the consent of the permittee in OTOET
tc mske them consistent with any new federal or state statutes anc
any new regulations.

THE STATE OF UTAH .

NIRRT L

Date: 4-30—87




1 certify that 1 have read and ungerstand the requirements of
this permit and any special conditions attachec.

RPPROVED AS TO FORM:

By:

Authorized Representative of
the Permittee

S5—(=37

Date:

’

Assistant Attorney General

Date:

g3h
1134R
26-30



Attachment A
Special Conditions

Condition No. 1

The applicant must handle on-site spoil materials to achieve the
following: -

R. f£1] materials exceeding electroconductivity (EC) values of
16 mmhos/cm shall be placed uncder 2 minimum of two feet of
less saline suitable topsocil substitute materials.

B. The surface six inches of suitable topsoil substitute
material shall not exceed EC values of eight mmhos/cm.

C. The proposed test plots shall include a revegetation trieal
incorporating topsoil substitute materials having
electroconductivity values approximating these limits.
Specifically, the surface six inches shall have a uniform
EC value of eight, plus or minus one mmho/cm, and the
underlying 18 inches shall have & uniform EC vealue of 16,
plus or minus two mmhos/cCm.

The applicant shall provicde & plan to the Division within 60 days of
permit issuance to sample the regraded surface for the purpose of
confirming that the salinity values citeg above have not been
exceegded.

Condition No. 2

Before any site redisturbance takes place, the applicant must
conguct & survey, under the supervision of the Division, of the
areas to be redisturbed. The survey shall identify and record
locations of individuals anc populations of Hedysarum occidentale
var. canone (canyon sweet-vetch). If canyon sweet-vetch is found 1n
the portions of the permit area to be redisturbed, the applicant
must develop & mitigation plan for Division approvel before
recisturbance takes place.

Congition No. 3

Lt such time that the Division, in consultation with the State
Historic Preservation Officer, determines that subsidence within the
" permit arees may adversely affect known or unrecorded cultural sites,
additional cultural resource studies may DE required. This -
getermination will be based on new -subsidence OT cultural resource
information anc clear justification will be presented to the
applicant.



Attachment A
Special Conditions
(Continued)

Condition No. 4

During reclamation the applicant must apply seed at 12-18 1lbs./acrTe
tne first time with lighter applications for spot treatment,
especislly for broadcast seeding (USFS Concition 2/85).

Congition No, 5

Within 30 days of permit approval, the water monitoring plan for the
Trail Mountain Mine will be amended to include operational
monitoring of springs T-10, T-14, T-l4z, 7-15, T-16, &anc T-6,

(USFS Condition 4/87).

Condition No. 6

By August 31, 1987, the applicant will verify the existence of the
unnamed spring referenced in the U.S. Forest Service letter to the
Office of Surface Mining dated April 8, 1987. If the spring exists,
the approved permit application will be amended to include the
spring in the water monitoring inventory, operational monitoring
plan, and appropriate figures (7-1 and 7-3) (USFS Condition 4/87).

Congdition No. 7

within 30 days of permit approval, section 7.1.3.1 of the approvec
permit application will be amenced to reflect that water right
filings by the U.S. Forest Service are pending with the State
Engineer for several of the springs identified in the spring
inventory (USFS Condition 4/87).

Condition No. 8

Unoerground coal mining activities shall not commence within Fegerel
Lease U-49332 until the Mining Plan Modificetion is approvecd by the

© U.S. Department of the Interior. The Division reserves the right to

amend this permit (ACT/015/009-1) to incorporate any changes ©OT
requirements set out in the approved Mining Plan Mogification.

1124R/21-22



TTACHMENT B
Trail Mountain Coal Company
Trail Mountain- Mine
Permit Area
ACT/015/005-1

(Township 17 South, Range 6 East SLBM)
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% g% STATE OF UTAH N Normon H. Bongerter, Govemnor

v NATURAL RESOURCES Dee C. Hansen, Executive Director
Oil. Gos & Mmmg Dicnne R. Nietson, Ph.D.. Division Direcict

AR5 W. North Tnmp!e— 2 Triog Center « Suite 350 + Solt Loke City, UT 8B44180-1203 - 801-538-5340

Rugust 18; 1987

‘r, Allen Childs
Mine Engineer
Trail Mountain Coal Company Covn
P. C. Box 550

Orangeville, Utah 84537

Wy&,%emnw Qeaew

s [t

Dear Mr. Chilgs:

Re: Mid-Term Review, Trail Mountain Cozl Company, Trail
Mountein Mine, ACT/015/009, Folder #2, Emery Coumty, Utah

Attached are the items which must be addressed for the
Mid-Term Permit Review for the Treail Mountain Mine. In
2gcition to the specific items-attached, two other significant
items must be addressed as follows.

1. Permit Transfer - Due to the recent ecquisition of
Trail Mountain Coal Company by Arch Minerals, a formal
permit transfer must be undertaken. Please mote the
requirements of UMC 788.17 and 788.18 for the specific
requirements which must be addressed.

Submitted - Chapter 2, Appendix

" Z. tine Plan Consolidation - The recent zpproval of the
Tract 7 lease has resulted in & substantiesl amount of
materials in the Tract 1 PAP being outdstec or
supercecded. These two portions of whet is now the
approved PAP for the Trail Mountain Mine must be
consclidated and &1l oastec or superceded meaterials

Temoved.
Forthcoming N
Rttzched ere let from the Office of Surface Mining and
the U.S. Forest Ser vwce whvcn raise concerns to 2lst be
eccressec in your response to thic letter
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Mr. Allen Chllds
ACT/015/008% '

Rugust 18, 1987

Thank you for your cooperaticn in this matter. Would you
please have 14 copies of your response to all items to the
Division offices no later than October 16, 1987.

Sincerely,

PB%ID

Loweli P. Braxtom
Administrator

Mineral Resource Development
and Reclamation Program

JIW/djh

Attachments

cc: P. Rutledge, OSMRE
Tech Review Team

1266R/1



ATTACHMENT ™A™

UMC 771.23(b) ang 784.23(b) (PGL)

Figures 3-1 and 3-53 received 3/22/85) must be updated to
accurately reflect the on-site surface facilities as they exist
todey.

New F¥gures 3-1, 3-5

UMC 782.13(a)(2) (PGL)

The owners of record of the surface area and of coal rights must
be updated, if necessaTry. chapter 2 , Page 2-1

UMC 782.13(b) (1) (PGL)

The officers and cdirectors of the applicant must be updated.

Chapter 3, page 2-3
UMC 782.13(b)(2) (PGL)

The principel shareholder of the applicant must pe updated.
Chapter 2 - Page 2-4
UMC 782.13(c) (PGL)

The owners of record of surface and subsurface aTeas contiguous
to the permit must be updeted, .if necessary. Chapter 2, Pag3 2-6

UMC 783.19 Vegetation Information (KMM)

PAge 9-27 indicates that Threatened and Endangered plants are
not known in the mine plan ares. Please update this section with a
brief discussion of Hedysarum cccidentale var canpone, which is known
from the vicinity of ihe mine plen ares (Mmiller Canyon, on UP&L
property). Bob Thompson, USFS, can provice the necessarly

information on its status in yourl permit &rea. Chapter 9, Page 9-37

UMC 784.11  (PGL)

The plan mentioned on pege 3.11s as Figure 2-6 1s missing.

Please submit. See Figure 3-6

UMC 784.13(b)(2)  (PGL)

-
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UMC 764.17 Protection of Public Perks and Historicel Places (KM

v Page 3-29 indicates that future development of the access road
will impact cultural TesOUICES. Since the access road has already

neen ceveloped, please revise the text to indicate this construction
anc what, if anything, happened to the cultural resources.
Chapter 3 page 3-29 '



UMC 784.21 Fish and wilglife Plan (KMM)

Page 3-44 discusses a decrease in the macroinvertebrate
population of Cottonwood Creek from above to below the mine; page
3.48/9 indicates that there will be an impact of mining on
microinvertebrates;: page 3-52/3 indicates that the creek will be
culverted; and the Division received 2 copy of & letter dated
11/25/86 from DWR indicating that invertebrate sampling of
Ccttonwood Creek cqulg,be giscontinued.

e &
e =yl

Plezse revise thigszZsection of the PAP 10 indicate current steatus
of the creek, its culverts, its macroinveriebrate population, the
impacts of the mining on the creek, mitigation measures you have or
will institute and the status of your monitoring program, including
pertinent correspondence as NeCcessary. chapter 3, . _
Appendix 10-8, Appendis 7-13.3 , -Chapter 9 page SQA pages 44,49,8 52-53
b 23 (5) (1) and (b)Y (5] (PEL)

Fencing and topscil sites shoulc be shown on the surface
cilities map. The fencing mentioned on page 3-21b must include
1 fencing on the property. Chapter 3, page 3-21b

<
[

g
gl

UMC 784.23(b) (&) (PGL)

The cosl yarg Gescribed on page 2.11 was never developed;
please upogate the PAP to reflect thls‘Chamkr 3, page 3-11

UMC 784.26 Air Pollution Control Plan (KMM)

Page 4-9 indicates thst rozds are wetered for dust suppression.
Plezase revise this section discussing thé new To&d psvement, coel
yerg sprinklers anc any other modifications of your air polliution
control plan. Chapter 4 ., page S

UmMC 817.11(c)(2)

¢ on pace 3-22 &re not correct &s shown. .
a .

" Chapter 3, page 3-22

On June 1z, 1987, Trail Mountzin Cozl Company submittied &n
2ccepieble sampling program to assess if szlinity is & problem with
the existing pag meterieals which are propcsecd to be usecd fer finel
ceclzmation. The sampling will occur after beckfilling &nc crecing
operztions are completed &no before finmel Teclamation.



In order to fully address the implications of the sampling
program, soil analysis of the test plot aree must be undertaken as
ell. This will allow correlation of test plot revegetation succCess
;ith soil chemical and physical characteristics, and validate test
plot results with the reasoning behind OSM Condition #1. Please
submit a sampling program and data collected to date on the test
1ot. including a summary oY any conclusions or findings..
ppendix 9-A (update) page 1-35
UMC 817.41-.46 Hyorologic Balance: Ceneral Reouirements (JRF)

_ The PAP discusses the grouno-water regime in Section 7.1. Due
to recent studies (Lines, 1$81), the operator shoulg modify portions
of the text that refer to the impermeability of the Blackhawk
Formstion and Starpoint Sandstone. LAGditionally, the PAP should
reflect the current ground-water regime; including but not limited
to the following:

0 Recent spring and seep SUIVEY maps and information

0 Modify text in Section 7.1 to reflect recent research
performed on aguifer characteristics.

o} Modify the well discussion to include the monitor well in
the mine yard, UP&L well, and the new water well.

o) The water rights section should be changed according to
recent Forest Service comments.

0 The PAP should incorporate recent data ang information theat

were derived for the Tract 2 permit into one comprehensive
=) . . .
PAP.  Mine Plan Consolidation/Forthcoming

Diversions

The sizing of the Cottonwooso Creek channel at the outlet of the
mein bypass culvert must adequately pass the design event. Please
submit calculations- which document thst the present configuration is

adepujate. Appendix 7-30 -

segiment Control Plan

A1l figures (7-11, 7.12) and verbage in the paP must reflect
mocifications to the sediment control plen incluging, but not
1imited to, the curb and Qutter mocification. .Information in
~related zppendices (Ap. 7) must be modified toO reflect on the ground
conditiors. Figures 7-11,7-12

wzter Distribution Flan -

The PAP shoulo be updated with the current water gistribution
plan. The in-mineg water oischarge system has Deen modified since
permit approvel. n1l verbage and maps must be altered to the
current system (NPDES discharge).: noditionally, a2 current water
hzlance of mine water inflows and totsl mine water requirements
cnould be incorporated into the PAP.

W



Reclamation

The PAP must contain a map and organized design details on the
post-mining reclamation of the drainage system. The operator should
address placement of sediment barriers along the stream channels to
prevent sedimentation of the surface waters. The operator pTroposes
to use contour furrows es runoff/sedimentation controls. Recent
experience has shown that contour furrows may be & reclamation
lisbility. The operator shoulo conslider zlternative runoff/sediment
controls. Land roughening has proven to be effective in the cozl-
mining regions of Utah. Appendix 9 , page 11 -

Probable Hydrologic Consequences

The PAP should contain the most recent PHC document.
Additionally, verbage and maps should be modified to reflect the
current hydrologic regime at Trail Mountein. Appendix 7-30

waste Disposal

The PAP states that sediment pond waste will be disposecd of in
the mine. The operator should consult with MSHA on recent
developments on waste disposal policies. Furthermere, the operator
must commit tc providing @ plan that ensures the protection of
groundwater Iresources guring and after waste Cisposal.

Chapter_7, .
UME § 7.53am%§drologlc Balance: Surface and CGround WateTl
Monitoring (JRF)

The PAP should be upogateo to reflect all modifications and
additions pertaining to ground-water monitoring. This shoulcd
include, but is not limited to, the following:

s Compilation of all (Tract 1 and 2) water guality dats into
one appendix.

0 Table or chart depicting sample points, sample freguenciles,
anc chemical parameters to be anazlyzed.

o] Submit an accurate meap cdepicting monitor peints as of June,
1987.

The operator should incorporate all modifications to the water
monitoring plan. The upgatec monitoring plan should reflect Tract 1
end Tract 2 monitoring schegules anc parameters toc be samplecd.
verbage in Section 2, Section 7, and all corresponcing tables and
maps must be updated L0 the current monitoring schegule.

The PAP should contain information on the most recent spring andg
seep survey. The current mine plan has weter quelity information in
Section 7 and in several appendices. Information for both Tract 1
ang 2 should be incorporated into one section or appendix.

Figures (appendix - 7-16, 7-19, 7-29, 7-30) Appendis 7-11.2 (Spring Inventory)
7-13.1 Macroinvertebrate (Intern) 7-16 MWater monitoring Stations

7-13.2 (Final) - &4 - 7-16.1 Water monitoring Guidelines

7-13.3 (Discontinue Sampling 7-21 Mine Inflows



Table 7-2 (water quality parameters) should demonstrate
compliance with the Division's 1986 Wwater Monitoring Guigdelines.
‘Chapter 7 page 7-22°
UMC 817.111 Revegetation: General (KMM)

Page 3-39 indicates that test plots will be installed. Plezse
revise this text and Appendix 9, 1f necessary, to reflect what was
actually done on the test plots. Chapter 3, page 39  Appendix S-A

Please revise Figure 10-A to indicate the current status of
revegetation on the mine site. Figure 10-A, page 25

UMC 817.116 Revegetation: Stzndards for Success (KMM)

page 3-40 and Appendix 9, page 23, indicate that revegetation
areas will be monitored annually by quantitatively sampling cover,
density and production. There is no indication of where this deata
will be reported. This schedule includes more intensive sampling
than seems necessary and, in terms of productivity, may be heazardous
to the health of the revegetation. The Division recommends
gualitative evaluation of revegetation gach year and guantitative
sampling in years 2, 3 (optional), 5, ¢ and 10 of the liability
periog which begins when revegetation, including maintenance
sctivities, are completed (see attached guideline). The applicant
should consider revising thelr monitoring schedule, but must et
least commit to providing gata from monitoring in an annuszl TrepoTrt
to be submitted to the Division by April 1 of gach year.

Chapter 3, page 40 -  Appendix 9, pages 18-38; - - Appendix 9A, pages 1-17
1266R
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A )‘ STATE OF UTAH Norman H. Bongerter, Governor

NATURAL RESOURCES Dee C. Honsen. Executive Director
Oil, Gos & Mining - _ Dionne R. Nielson, Pn.D., Division Director

355 W. North Tempie - 3 Triad Center « Suife 350 » Solt Loke City, UT 84180-1203 - 804-538-534D

March 2, 1988

Mr. Dan W. CGuy, Manager
Permitting & Compliance
Beazver Creek Coal Company
P. 0. Box 1278

Price, Utah 84501

Dear Mr. Guy:

Re: Finzl Approval of PAP Amencdment, Second Mining East of Escerprent
in Cottonwood Canvon, bBeaver Creek Cosl Company, Trail Mounteain
75 WMine. ACT/015/005-88A, Folder No. 2, Caerbon County. Utah

On February 2z2, 1988, the Division received Beaver Creek
Cozl Company's (BCCC) amended response to oOuT geficiency review
letter dated Februsry 11, 1988. The supplemente information has
been reviewsd by Pamels Grubaugh-Littig, Reclamation Engineer, andg
Richard Smith, Geologist of the Division's technical staff. The
operator's proposal has been determined technicellv adequate for
approval. Please refer to +he attached technicel memorandum for an
explanation of the technicel review and approvel recommendation.
This letter will serve as the Division's finmal approval Tor this
permit change application. Beaver Creek Company has now provided
211 of the information reauired by this ‘office to finalize this
pe;mitting action.

The Division will forward extra copies of the aporoved plens to
the appropriste state and federsl agencies to updeate file copies of
BCCC's approved Mining and Reclametion Plan (MRP). Thank you for
vour cooperation in completing this permitting action.

Sincerely

e o /

0, X Cu
/MM« ey
D. Wayne Hedber;?:::y

Date Msnscement Coorcinatoer

¢jh
Attachment
cc: J. Dryden 5. Meorris
R. Hagen P. Rutledge
P. G.-Littig J. Whitehesd
§992R/36 P.F.C.

Cn eCus OCDoNUNIty eMDICve:



% E STATE OF UTAH ' : Normon H Bonperter. Governor

v NATURAL RESOURCES . Dee C. Honsen, Executive Director

Oil, Gas & Mining Dionne R. Nielson, Ph.D.. Division Director
355 W. North Temple - 3 Triad Center - Suite 350 + Solt Loke City, UT 84180-1203 - 801-538-5340

March 1, 1988

TO: John Whitehead, Permit Supervisor
FROM: Pamela Grubaugh-Littig, Reclamation Engineer(f%éz
Rick Smith, Geologistqyg pA ﬂf/
RE: Amencment to Conduct Second Mining Ezst of Escerpment in

Cottonwood Canvon, Beaver Creek Coal Company, Trail Mountzin
#S Mine, ACT/015/009-884, Emerv County, Utah

Materials dated Jdanuary 28, 1988, Plate 1 submitted Februarv 10,

1988, and the reply to deficiency letter submitted Februarv 22, 1988, were all
revieweg for the above-identified amendment.

Proposed second mining is delinested on Plate 2-€ and will occur in
Section 26 (State Lease ML-22602), approximatelv 800 feet south of Section 25.
Second mining will be conducted beyond outcropping Czstlegate Sandstone,

The overburden as shown-on Plate 1 is from 1,200 to 1,200 feet thick
above the proposed area of second mining. Room entries were originzlly driven
on 80 foot centers and 60 x 60 foot saousre pillars were developed. Propesed
seconc mining will result in either leaving 40 x 60 foot pillars or 47 x 60
foot pillars angd maintenance of & minimum safetv factor of 1.2 feor the
proposed pillar sizes at the given depths. Calculations (using three

. methodologies) incicate proposed pillars will be relativelv stable anc slowly
crush over time.

The maximum extent of surface subsidence will be htased on 2 15 degree
angle~of-draw, confined within s horizontel distance of 500 feet from the ares
of proposed second mining ang will not affect USFS lands in Section 22.

Overburden thickness and the proposed development methol suagest the
zrez sbove second mining will be at reletively low risk for surface
manifestations of subsidence (tension cracking, catastrophic failure) anc
accordinoly, a relativelv low risk is designated for potentizl impacts to
renewable resource lands and other environmentel resources.

It is herein recommended that the asbove-icentified smendment de
approved. '

d3h
9075R/53

on ecuo! cpportunty employer



- Beaver Creek Coal Company
P.O. Box 1378
Price, Utah 84501
Telephone 801 637-5050

LN
)\ [ 4

January 28, 1988

Mr. Lowell P, Braxton

Administrator

Utah Division of 0i1, Gas and Mining
355 West North Temple

3 Triad Center Suite 350

Salt Lake City, Utah 84180-1203

RE: Amendment on Second Mining
Trail Mountain No.9 Mine
ACT/015/0089
Emery County, Utah

Dear Mr. Braxton:

Herein submitted are 8 copies of a proposed amendment on second mining
east of the escarpment in Cottonwood Canyon.

The original plans for this mine ctated that second mining would not
occur east of this escarpment, for protection of the canyon walls;
however, these plans were devised prior to any geotechnical studies on
this mine. In 1985, a study-was performed on the area in question,
wherein it was determined that limited second mining could occur east of
the escarpment with no danger of subsidence or damage to the canyon.
The possibility of performing second mining was also discussed with Mr.
John Blake, the Utah State Minerals Resource Specialist, and he agreed
that second mining should be performed where feasible to maximize coal
recovery on the State lLand. He also discussed this with Mr. John
Whitehead at this time and Mr. Whitehead indicated the Division's
willingness to consider an amendment to the mine plan to allow for
second mining.

The geotechnical study indicated that a 1.5 safety factor could be
maintained with a pillar size of 40' x 60' up to an overburden of 685
feet, allowing for 63% recovery, and a &47' x 60' pillar should be left
up to an overburden of 1330 feet, allowing for 56% recovery.

The geotechnical study and the letter from Mr, Blake are enclosed &s
Appendix 12-1, and should be added to Chapter 12 of the Tract 1 M.R.P..

Tn addition, I have amendec & pages of the M.R.P. to help clarify the
question of limited second mining. Pages 3-14, 3-19, and 3-19A should
replace corresponding pages in Chapter 3 of the Tract I M.R.P.. Page 3

should replace the corresponding page 3 in Chapter 3 of the Tract Il
M.R.P. ’ :



It is our hope this proposal will meet with your early approval. It is
our plan to begin retreat from the Main South Entries toward the end of
February, 1988. This retreat is much earlier- than previously planned;
however, recent limitations on pillaring in our 6th West Section imposed
by M.S.H.A. and geologic conditions have shortened the life of this
section.

1f you have any questions, or need any further information, please let
me Know. :

Respectfully,

Gt

Dan W. Guy
Manager Permitting/Compliance

cc: Dan Meadors
Joe Fielder
Johnny Coffey
Allen Childs ‘ -
Jay Marshall
File



BEAVER CREEK Coal Company

Post Office Box 1378
Price, Utah 84501
Telephone 801 637-5050

0N
g

March 4, 1988

Mr. Lowell P. Braxton

Administrator

Utah Division of 0il, Gas and Mining
355 West North Temple

3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

RE: Temporary Screen Plant Addition
Trail Mountain No.9 Mine
ACT/015/009
Emery County, Utah

Dear Mr. Braxton:

In reference to our phone conversation on March 1, 1988, this letter
will confirm our plan to instzll a portable screening plant at the Treil
Mountain No.9 Mine,

The screen plant is being installed on a temporary basis to allow for
separation of fine vs. coarse coal fractions for ash fusion comparisons.
The operation of the portable plant will be identical to the existing
crusher/screen system, with the exception that the -i" product will be
kept separate rather than blended back into the mine run.

1 have also checked on the limitations of such an instazllation with our
air quality reguirements. Due to the small size of the operation, no
air quality permit has been sssued. A Notice of Intent has been filed
with the Bureau of Air Quality, and the property has been inspected and
found to be in compliance in the past. An emission inventory was &lso
£i7ed on this property in 1987. Based on the emission inventory, the
screen plant would have only a minimal effect on the overall emission
from the property, since the previous screen wes covered, and the
porteble screen plant is to be fitted with water sprays 17 necessary,
for dust control. All other phases of the operation will remain the
came. 1 have enclosed & copy of the Bureau of Air Quality inspection
report end the 1987 Emission Inventory for your reterence.



page 2

As mentioned, the plant is portable and temporary, therefore, no bonding
adjustments will be necessary for this proposal. Also, the plant is to
be placed in the existing loadout stockpile arez; therefore, no
~additional drainage controls will be necessary.

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

Respectfully,

S

Dan W. Guy
Manager Permitting/Compliance

cc: Dan Meadors
Joe Fielder
Johnny Coffey
Allan Childs
File
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) Norman H. Bongerter, Governor
NATURAL RESOURCES Dee C. Hansen, Executive Director

Oil, Gas & Mining ’ ‘ Dianne R. Nielson, Ph.D., Division Director

| rﬂ STAT>E ;F UTAH
1 &\

~ J5W.North Temple - 3 Triad Center - Suite 350 + Salt Loke City, UT 84180-1203 - 801-538-5340

December 1, 1987

Mr. Dan Guy, Manager
Permitting & Compliance
Beaver Creek Coal Company
Price, Utah 84501

Dear Mr. Guy:

Re: Approval for Removal and Disposal of Sediment Pond Waste
Material for Trail Mountain #9 Sediment Pond Waste, Beaver Creek
Coal Company, 1rail Mountain Mine, ACT/015/009, Folder #2, Emery
County, Utah

This letter shall serve as the Division's formal approval to
remove and dispose of the sediment pond waste materials currently
stockpiled at the Trail Mountain #% Mine. Division Soils Specialist
Dan Duce has reviewed the data submitted by the mine dated August
31, 1987, and indicates the materials are non-toxic, and non acid

forming. Therefore the current stockpile can be disposed of as
non-coal waste.

Please feel free to contact me if you should have any further
questions on this.

Sincerely,

John J. Whitehead
Permit Supervisor/
Reclamation Hydrologist

djh
cc: L. Braxton
D. Duce
H. Sandbeck
0800R/30



AtlanticRichtieidCompany ) Internal Correspondence

Legal
Date: September 28, 1987 -
Subject: Trail Mountain Mine -- Soil Analysis
From/Location/Tel: * pn  m. Arnolds DAT/1848

To/Location: D . Guy BCCC

Attached is a copy of a soil analysis performed by Standard
Laboratories for Mountain Coal Company, which was provided to us
by Bill Prince, the attorney for Arch. Our attorney, Clay Parr,
believes that the analysis relates to the sedimentation pond at
the mine. If you need any further information, please give me a

call. ‘

/
/
Attachment

DMA:18:2:pjp

ARCO-1127-2
{1-86)
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Sampica By THCC SAMPLE ID:

SOIL SAMPLE
ARCH OF UTAH
TRAIL MOUNTAIN MINE
».0. BOX 370
ORANGEVILLE, UTAH 84537 \
(801) 748-2140 5\\v/
% COMBUSTABLE 39.56
| %y COMBUSTABLE € 3500C 23,41
" SODIUM-ABSORPTION-RATIO (MEQ/L) 3.46
E?ﬂ SATURATED WATER PERCENTAGE (%) 33.6
| HOT-WATER SOLUBLE BORON 2.4 PPM
S ELECTRICAL CONDUCTIVITY 4,500 UMHOS/CM
.\ ,  SELENIUM _ 1.07 PPM e
';I *JATER SOLUBLE SELENIUM 0.010 PPM P
B TEXTURE ( BY HYDROMETER ):
- § SAND 44.32
¢ SILT 17.04
; § CLAY 38.64
{ . -
3 :
ACID-BASE ACCOUNTABILITY CACO3 EQUIV, ( TONS/1000 TONS OF MATERIAL )
MAX
L MAX FROM AMOUNT  NEEDED :
&5 COLOR FIz2_ %SUL. _% SUL. PRESENT pH 7 EXCESS PASTE PR
‘ — - s T et B S
§ 2.5Y 4 0.27 D0.84 75,53 74.69 8.18
& 4/2
? x REQUESTED 7/1/87
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