Canyon Fuel Company, LLC
SCM/Dugout Canyon Mine

APPENDIX 7-1
Water Rights Data

Mining and Reclamation Plan
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Select Related Informatio

(WARNING: Water Rights makes NO claims as to
the accuracy of this data.) RuN DATE: 10/08/2007

WATER RIGHT: 90-572 APPLICATION/CLAIM NO.: CERT.
NO.: .

OWNERSHIP**************************************************************
*******************#*****************************************

NAME: George J. Conover
ADDR: Ferron UT 84532

DATES, :
ETC'*******************************************************************

***************************************t**************

LAND OWNED BY APPLICANT? Yes

FILED: "~ |PRIORITY: 00/00/1885|PUB BEGAN: | PUB
ENDED: . | NEWSPAPER:

ProtestEnd: IPROTESTED: [No ] |HEARNG HLD: | SE
ACTION: [ ] |ActionDate: | PROOF DUE:

EXTENSION: | ELEC/PROOF: [ ] |ELEC/PROOF:

| CERT/WUC: |LAP, ETC: |LAPS LETTER:

RUSH LETTR: | RENOVATE : |RECON REQ: | TYPE:
[ - ]

PD Book No. Map: 420

Type of Right: Diligence Claim Source of Info: Proposed

Determination Status:

LOCATION OF WATER RIGHT*** (Points of Diversion: Click on Location to
access PLAT Program.) ¥ dkhkka ekt hdhhhh kb hhhhhdhh kb kk kb ht kst hh ks &

FLOW: 0.066 cfs SOURCE: Unnamed
Spring
COUNTY: Carbon COMMON DESCRIPTION:

POINT OF DIVERSION:
( 1)Stockwatering directly on spring located at S 660 ft. E 660 ft.
from N4 corner, Sec 15, T13S, R13E, SLBM.

COMMENT: Administratively updated by State

Engineer.
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USES OF WATER
RIm*****‘h************************************************************
***i*****************************************#*

-~ R it At T e
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SUPPLEMENTAL GROUP NO. 613899, Water Rights Appurtenant to the
following use(s):
90-493,494,495,496,497
498,499,500,501,502
517,518,519,520,521
522,523,524,525,526
528,529,530,531,532
533,534,535,536,537
538,539,540,541,542
543,544,545,546,547
548,549,550,551,552
553,554,555,556,557
558,559,560,561,562
563,564,565,566,567
568,569,570,571,572
573,574,575,576,577
578,579,580,581,582
583,584,586,587,588
589,590,591,592,593
594,595,596,597,598
599,712,713,714,715
716,717,718,719,720
721,722,723,724,725
726,727,728,729,730
731,732,733,734,735
736,737,738,739,740
741,742,743,744,745
746,747,748,749,750
751,752,753,754,755
756,757,758,759,760
761,762,763,764,765
766,767,768,769,770
771,772,773,774,775
776,777,778,779,780
781,782,783,784,785
786,787,788,789,790
791,792,793,794,795
796,797,798,799,800
801,802,803,804,805
806,807,808,809,810
811,812,813,814,815
816,817,818,819,821
822,823,824,825,826
827,828,829,830,831
832,840,841,842,843
844,845,846,847,848
849,850,851,852,853
854,856,857,858,859
860,861,862,863,864
865,866,867,868,869



870,871
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###STOCKWATER : Group Total: 1000.0000 Stock
Div Limit: 28.0 acft. - PERIOD OF USE: 01/01 TO 12/31
***Sole Supply for Stockwatering for 90-572 in this Group has NOT YET
been evaluated*+**
========================================-..-.================================
=============================================================
PLACE OF USE for .
STOCKWATERING************i*********************************************
********************************************

R T e e e e e e I e s i e

NORTH-WEST¥% NORTH-EASTY%
SOUTH-WESTY SOUTH-EASTY

NW NE SW SE NW NE SW SE NW
NE SW SE NW NE SW SE
Sec 15 T 13S R 13E SLBM * oz oz ok *X: o 3 0¥ *
. e * * . . 3 * .

===
OTHER
COMMENTS***************************************************************
********************************t**********************

3/48 Interest ,
***********************************************************************

*************************************************************
*******************************************************E N D OF D
AT A********************************************************
***********************************************************************
*************************************************************
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Select Related Information

(WARNING: Water Rights makes NO claims as to
the accuracy of this data.) Rrun DATE: 10/08/2007

WATER RIGHT: 91-543 APPLICATION/CLAIM NO.: CERT.
NO.: : ‘

OWNERSHIP*****************************************t********************
*********************************i**#************************

NAME: Canyon Fuel Company LLC
ADDR: Attn: Property Administration
CityPlace One Suite 300
St. Louis MO 63141
INTEREST: 100% REMARKS: c/o Ark Land Company

DATES,
ETC.*************#*******#*********************************************

******************************************************

LAND OWNED BY APPLICANT?

FILED: {PRIORITY: 00/00/1869|PUB BEGAN: | PUB
ENDED: | NEWSPAPER:

ProtestEnd: | PROTESTED: [No ] |HEARNG HLD: | SE
ACTION: [ ] |ActionDate: | PROOF DUE:

EXTENSION: | ELEC/PROOF: | 1 |[ELEC/PROOF:

ICERT/WUC: 09/15/1964|LAP, ETC: | LAPS LETTER:

RUSH LETTR: | RENOVATE ; |RECON REQ: | TYPE:
[ ]

PD Book No. 3 Map: 34

Type of Right: Diligence Claim Source of Info: Proposed
Determination Status:

LOCATION OF WATER RIGHT*** (Points of Diversion: Click on Location to
access PLAT Program.) ¥k kkkkkhkrdhhthk ek hkkkh kb hhk kb h ks hh & sk

FLOW: - SOURCE: Soldier

Creek
COUNTY: Carbon COMMON DESCRIPTION:

POINT OF DIVERSION -- POINT TO POINT:




( 1)Stockwatering directly on stream from a point at N 660 ft. E 660
ft. from SW corner, Sec 05, T13S, R12E, SLBM,
to a point at N 660 ft. E 660 ft. from
W4 corner, Sec 08, T13S, R12E, SLBM.
COMMENT: Administratively updated by State
Engineer.
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USES OF WATER
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SUPPLEMENTAL GROUP NO. 615994. Water Rights Appurtenant to the
following use(s) :

91-522,523,524,525,526

527,528,529,530,531

532,533,534,535,543
552,743

###STOCKWATER : Group Total: 300.0000 Stock
Div Limit: 8.4 acft. PERIOD OF USE: 01/01 TO 12/31

***Sole Supply for Stockwatering for 91-543 in this Group has NOT YET
been evaluated***

PLACE OF USE for
STOCKWATERING**********************************************************
********************************************

NORTH-WESTY
SOUTH-WESTY% SOUTH-EASTY

NW NE SW SE NW
NE SW SE NW NE SW SE
Sec 05 T 138 R 12E SLBM * : .k * : :  * * :
: X % * : .
Sec 08 T 13S R 12E SLBM * : X % * : : ¥ *
. . * * » . . *

**************************************************#********************
*************************************************************
********************************i**********************E ND OF D
AT h*****************************************************i**
***********************************************************************
A AR AR R e e A I I I




Select Related Information

(WARNING: Water Rights makes NO claims as to
the accuracy of this data.) Run DATE: 10/08/2007

WATER RIGHT: 91-3498 APPLICATION/CLAIM NO.: CERT.
NO.:

OWNERSHIP**************************************************************
***********************************f***********************i*

NAME: W. Lavon & Marianne W. Day
ADDR: Castle Dale UT
: REMARKS: joint tenants

DATES,
ETC't**********************************************************i*****i*

**i****t**********************************************

LAND OWNED BY APPLICANT? Yes

FILED: |PRIORITY: 00/00/1869|PUB BEGAN: | PUB
ENDED: | NEWSPAPER:

ProtestEnd: | PROTESTED: [No ] |HEARNG HLD: | SE
ACTION: [ ]l |ActionDate: | PROOF DUE:

EXTENSION: | ELEC/PROOF: [ ] |ELEC/PROQF:

ICERT/WUC: 03/08/1972|LAP, ETC: |LAPS LETTER:

RUSH LETTR: | RENOVATE : |RECON REQ: | TYPE:
[ ]

PD Book No. 5 Map: 46

Type of Right: Diligence Claim Source of Info: Proposed
Determination Status:

LOCATION OF WATER RIGHT*** (Points of Diversion: Click on Location to

‘access PLAT Program_)******************************************

FLOW: 0.011 cfs SOURCE: Unnamed
Spring
COUNTY: Carbon COMMON DESCRIPTION:

POINT OF DIVERSION:
( 1)Stockwatering directly on spring located at N 660 ft. E 660 ft.
from S4 corner, Sec 22, T13S, R13E, SLBM.




COMMENT: Administratively updated by State

Engineer.
=================z========u================================n==========
=====“—"=ﬂ=================S%==============%===================

USES OF WATER
s T AL SR
RIGHT ¥ %k ke ke ddedehdedehok dede ok dd otk ottt et e e e b e e o o o

***********************************************
==============ﬁ=========================================================
=======================§====================================a=
SUPPLEMENTAL GROUP NO. 614121. Water Rights Appurtenant to the
following use(s):

91-1661,1662,1664,1665,1666

1667,1668,1669,1671,1672

1673,1674,1682,1683,1685

1686,1687,1688,1689,1690

1692,1693,1694,1695,1703

1704,1706,1707,1708,1709

3474,3475,3476,3477,3478

3479,3480,3481,3482,3483

3484,3485,3486,3487,3488

3489,3490,3491,3492,3493

3494,3495,3496,3497,3498

D R R R Y . D L I N L N R R S

###STOCKWATER : Group Total: 1000.0000 Stock
Div Limit: 15.0 acft. PERIOD OF USE: 01/01 TO 12/31
***Sole Supply for Stockwatering for 91-3498 in this Group has NOT YET
been evaluated+***
=======================================================================
=

=—--"—."=-===-—=-======—’=—=—-_-———.‘-_————_-—

e e
PLACE OF USE for
STOCKWATERING* ¥k hhk ke ke kde ke ke ok kRl kA kAR AR AR Rk KRR RN SRR R TR AT TR AR R AR
Thkkkhhhhhdhhhhihhhhhhbhhhdhhhhhhhhhhinrhhdhs

=======================================================================
R R R R N R R S N N R R S S N RS S S R RS S S E S S SRS eSS S n R S
NORTH-WEST% NORTH-EASTY
SOUTH-WESTY% SOUTH-EASTY%
NW NE SW SE NW NE SW SE Nw
NE SW SE NW NE SW SE
Sec 22 T 13S R 13E SLBM * ror o % LA T T A *
ro * LA I
=========a=================z===========================================
=================================‘==8===========g=============

7/24 Interest.
***********************************************************************

*************************************************************
*******************************************************B ND OF D
AT A********************************************************
***********************************************************************
*************************************************************




Select Related information

(WARNING: Water Rights makes NO claims as to
the accuracy of this data.) RruN DATE: 10/08/2007

WATER RIGHT: 91-4797 APPLICATION/CLAIM NO.: CERT.
NO.:

OWNERSHIP**********************************************************i***
***t**t******************************************************

NAME: Ralph Stevenson
ADDR: P.O. Box 52
Wellington UT 84542

NAME: Glen Wells
ADDR: P.0O. Box 52
Wellington UT 84542

DATES,
ETC.***********i********************t**********************************

******************************************************

LAND OWNED BY APPLICANT?

FILED: 04/05/1988 | PRIORITY: 00/00/1869|PUB BEGAN: | PUB
ENDED: | NEWSPAPER:

ProtestEnd: | PROTESTED: [No ] |HEARNG HLD: | SE
ACTION: [ ] |ActionDate: | PROOF DUE:

EXTENSION: | ELEC/PROOF: { ] |[ELEC/PROOF:

| CERT/WUC: 04/05/1988|LAP, ETC: |LAPS LETTER: R
RUSH LETTR: | RENOVATE ; |RECON REQ: | TYPE:
[ ] .

PD Book No. Map: 57

Type of Right: Diligence Claim Source of Info: Water
User's Claim Status: Water User's Claim

LOCATION OF WATER RIGHT*** (Points of Diversion: Click on Location to
access PLAT Program, ) kkkkhkhkkkhhh bk kkkkhhkhhhhhhk kb kh ek kkk bk bk d

FLOW: ' SOURCE: Unnamed
Stream
COUNTY: Carbon COMMON. DESCRIPTION:




Sy

POINT OF DIVERSION -~ POINT TO POINT:
( 1)stockwatering directly on stream from a point at N 660 ft. E 660
ft. from S84 corner, Sec 34, T13S, R13E, SLBM,
to a point at N 660 ft. W 660 ft. from
S4 corner, Sec 34, T13S, R13E, SLBM.
COMMENT: Administratively updated by State

Engineer.

SOURCE: Unnamed Stream
============:==========================a==s===== - =Zwmwms 2 133
====’=================.“‘-‘======================================

USES OF WATER
ey e R R R R A R A L L L T I T T T T T T T T T Y T T P e TSy
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=======================================================================
================_======'—‘=====================================
SUPPLEMENTAL GROUP NO. 615674. Water Rights Appurtenant to the
following use(s): '
91—1717,1719,1720,1721(1722

1724,1725,1726,3253,4795

4796,4797,4798

###STOCKWATER : Group Total: 120.0000 Stock
Div Limit: PERIOD OF USE: 04/15 TO 10/31
***Sole Supply for Stockwatering for 91-4797 in this Group has NOT YET
been evaluated+***

PLACE OF USE for
STOCKWATERING* ¥ % ¥k hhkk kh ARk k kR R AR RRRRIRALARER AR A RRR AN IR LR R IR d ek kR ARk

hkkkkhhkihkhkhhhkkhdhhhhdkhdkhihhhhdhhddkdsdrkw

=============================3 ————— -+t 1+ 31+ 4+ 3+ 3111+ 33+ 3+ 33+t tii
=============================================================
_ NORTH-WESTY% NORTH-EASTY
SOUTH-WESTY% SOUTH-EASTY

NW NE SW SE NW NE SW SE NW
NE SW SE NW NE SW SE
Sec 34 T 13S R 13E SLBM * . . ok LSS *
: : X* * : : X *

AR A R R R Y Y Y Y I I I o
LA AR AR R L Y Y S e IInIIInmImnmImnmIIII I ™
*******************************************************3 ND oOF D
A T Akddkkhhhdhhhhhhdhdhhhhhhhhkhhhdh bbbt bbb bhkhrbhhhihhrhn
WA ARAAA S g R A A Y N R I LI I I I ™
LA AR A AR A L E 2T T T R T T T L X T g R N U A AR P VA R A A




Select Related Information

(WARNING: Water Rights makes NO claims as to
the accuracy of this data.) run DATE: 10/08/2007

WATER RIGHT: 91-4798 APPLICATION/CLAIM NO.: CERT.
NO.:

OWNERSHIP*****t***************t******t*********************************
***********i*************************************************

NAME: Ralph Stevenson
ADDR: PO Box 52
Wellington, Utah 84542

NAME: Glen Wells
ADDR: PO Box 52
Wellington, Utah 84542

DATES,
ETC.*******************************************************************

*****************************f************************

LAND OWNED BY APPLICANT? Yes

FILED: | PRIORITY: / /1869|PUB BEGAN: | PUB
ENDED: | NEWSPAPER:

ProtestEnd: | PROTESTED: [No ] |HEARNG HLD: | SE
ACTION: [ 1 |ActionDate: | PROOF DUE:

EXTENSION: | ELEC/PROOF: [ 1 |[ELEC/PROOF:

| CERT/WUC: 02/22/1990|1AP, ETC: |LAPS LETTER:

RUSH LETTR: | RENOVATE: |RECON REQ: |TYPE:
[ | .

PD Book No. Map: 57

Type of Right: Pending Adjudication Claim Source of Info: Water
User's Claim Status: Water User's Claim

LOCATION OF WATER RIGHT*** (Points of Diversion: Click on Location to
access PLAT Program.) dkkkkrkkbdhorrhhhhhhhhhh kb kb bhkkhhheehhbhtk

FLOW: 0.015 cfs SOURCE: Unnamed
Spring
COUNTY: Carbon COMMON DESCRIPTION: 7 miles NNW of Sunnyside




ﬁ

POINT OF SPRING:
(1) S 1980 ft W 660 ft from NE cor, Sec 33, T 138, R 13E, SLBM
Diverting Works:

Source:
=======B========================SEB========:=:=========================
===============l==============================================

USES OF WATER
—_ Ot
RIGHT# & hhhdehh bk bk d ke k ke h ke kb AR AR AR IR R R I RR R RRRARRRRCRRRRRRRRR R F NI N NN

hkkkhkbbhhhhhhhkhdhhhhhkhdhhhkhhehrhhhhhhhrkhdy

SUPPLEMENTAL GROUP NO. 615674. Water Rights Appurtenant to the

‘following use(s):

91-1717,1719,1720,1721,1722
1724,1725,1726,3253,4795

4796,4797,4798
###STOCKWATER : Group Total: 120.0000 Stock
Div Limit: PERIOD OF USE: 04/15 TO 10/31

***gole Supply for Stockwatering for 91-4798 in this Group has NOT YET
been evaluated***

B 1 )

== ==
PLACE OF USE for
STOCKWATERING  *¥ ¥ *k ke kh ke dk ke h ke k kR ARk R AR KRR R AR AR RRRRR R AR R IR RN IR AN R AR Rk
LA A T s s

NORTH-WESTY% NORTH-EASTY%
SOUTH-WESTY SOUTH-EASTY%

NW NE SW SE NW NE SW SE NwW
NE SW SE NW NE SW SE
Sec 33 T 13S R 13E SLBM * 0 * * o+ ¢ 3 X¥ * 3
: . * . . . %

. H - .

hkkkdhhhhhhhthhhhhkhdhhhhhhhhhhkkhhhkhhhkhkhhhhhhkkhhhbhhhhhrhkhhhkhhkhkhin
A A e Y e I I T I I T I
******f************************************************E ND oOF D
A T Akkhbhkkhhdhdhhkhhkhhhkhhhhhhhkhbhhhkhhkhhhhkkhkikhhhhhhkhht
A A A A T Y Yy R R R R T L LTI I
hkkkhhhhhkhhhhhhhhhhhhhhhhhhkhhhkhkhhhhkhkhhhhhhkkhhkhhrhhhhhir
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Select Related information

(WARNING: Water Rights makes NO claims as to the

accuracy of this data.) RrunN DATE: 10/08/2007 Page 1
CHANGE: al9877 WATER RIGHT: 91-4987 CERT. NO.:
AMENDATORY? No

BASE WATER RIGHTS: 91-4987

RIGHT EVIDENCED BY: 91-23 & 491 (A5039) Cert. No. 1685

CHANGES: Point of Diversion [X], Place of Use [X], Nature of Use [X],
Reservoir Storage [ ].

NAME:  Canyon Fuel Company LLC.
ADDR: 6955 Union Park Center Suite 550
Midvale UT 84047

INTEREST: 100% REMARKS :

T e v et e e e et e e e e e e e e . - e . o St . T . S o S T 0 W e T
________________________________________ *

FILED: 03/19/1996 | PRIORITY: 01/30/1913|ADV BEGAN: 04/25/1996|ADV
ENDED: 05/02/1996|NEWSPAPER: Sun Advocate

ProtestEnd:05/22/1996| PROTESTED: [No ] |HEARNG HLD: | SE
ACTION: [Approved] |ActionDate:07/16/1996|PROOF DUE:

EXTENSION: | ELEC/PROOF': | 1 |ELEC/PROOF:

| CERT/WUC: {LAP, ETC: 03/31/1997|LAPS LETTER:

RUSH LETTR: | RENOVATE : |RECON REQ: |TYPE:

{ ]
Status: Terminated
LA AR R R L L S L R L L E kL L L ruru e ururur ur AP TRy

LAAARRA SRR AR AR S S R T 2  tiIITITII T
KEEXERKIKAXKRRKKKKAAIA4H E RE T O F O R Erhhhkhhhkkhhbhhhhbbhbhhd
FhIIhER KK KAXRKKKKNNRRA Y] E RE A F T E RAAEARAARhrkhhbhbrhhrbhrn
R R Rt S 2R e h i LT T rorororuryrrar
AR S kT T U UL

| FLOW: 4.0 cfs
| | FLOW: 500.0 acre-feet |

| SOURCE: Dugout Canyon Creek
| ISOURCE: Dugout Canyon Creek |

| COUNTY: Carbon
| ICOUNTY: Carbon COM DESC: 11 miles NE of Wellington

This water right will be used to




LA

s,

i’

R

provide dust suppression and fire protection |

l ¥

water for both surface and underground |

operations at the Dugout Canyon Mine. |

Point Surface:

| Point Surface:

(1) N 1260 ft E 120 ft from SW cor, Sec 03, T 148, R 12E, SLBM| | (1)
N 3360 ft E 1860 ft from SW cor, Sec 23, T 138, R 12BE, SLBMI

| Dvrting wks: [l
Dvrting Wks: Stilling well in creek with submersible pump |

| Source: ||
Source: Dugout Canyon Creek |

| |Stream Alt?: No ’ |

| PLACE OF USE ------ >
| | CHANGED as follows: l

--NWY{-- --NE¥%-- --SW%-- --SEX--
| INNSS|INNSS|INNSS|INNS S|I]
INNSS[INNSS|INNSS|INNS s||

| IWEWE|IWEWE|IWEWE|IWEWE|]|
[IVEWE|[WEWE|WEWE||[WEW E||

|Sec 09 T 14S R 12E SLBM * *k oo k* pop o k¥ o X:X:X*||Sec

09 T 138 R 12E SLBM LN L R L N A O .4

|Sec 10 T 14S R 12E SLBM *X:X:X: *¥*X: :X: **X:X:X:X** @ : *||Sec
10 T 13S R 12E SLBM *ororor o kk p oo XX K XRRXeX XX |

|sec 15 T 14S R 12E SLBM * :X: iX¥% ;o X: ¥ XoX:X**X: :X: *||Sec
11 T 138 R 12E SLBM LRI L BERIIFEE £5 ¢ €5 €. ¢35 €9 .49 $9.<]|

[Sec 22 T 14S R 12E SLBM *X:X:X:X¥%* 0 ;o ¥k 5 ;o k% ;. ; %||Sec
14 T 138 R 12E SLBM KKK XX X**X e X X X**X X X X* |

| | |sec
15 T 13S R 12E SLBM XXX XX XK KX X**X X X X | |

l Sec

16 T 135S R 12E SLBM *X:X:X:X**X:X:X:X**X:X:X:X**X:X:X:X*I




P
£

p—

R ——e

l

| |sec
| | sec
| |sec
| |sec

| |sec

17 T 13S R 12E SLBM oz kR g k% X XRRX:K:X:X*|
;o T 135S R 12E SLBM LR S £ 400 €3 SHE IR L A N
;1 T 138 R 12E SLBM RO L O 66 N A EEER
iz T 135 R 12E SLBM FRK K K*K K XXM *K: K : #%K:X: e *|
2,3 T 13S R 12E SLBM P XX X¥*X: X *% ;%% : %
NATURE OF USE --~--- >

| CHANGED as follows:

SUPPLEMENTAL to Other Water Rights: Yes
| SUPPLEMENTAL to Other Water Rights: No

IRR: 605.7000 acs Sol/Sup: 293.4300 acs USED 04/01

..........................................................

District: Dugout Canyon

Name : Dugout Canyon |
éres Coal |
1::_::::::::::::::::::::::::::-- ________________ |
!:::::::::::::::::::::::::::::::::::::::::::::f:::::::::::::i“”
$THER: Dust suppression and USED 01/01 - 12/31]|

..........................................................

................................................................

.

................................................................

.

| RESERVOIR STORAGE -->
AS HERETOFORE

| Storage 03/01 to 07/31, in Clark's Valley Reservoir
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e

gt

RN

<

with a maximum capacity of 460.500 acre-feet, located in: P

--NW¥-- --NE%-- --SW§-- --SE%-- ||

| Height of Dam: ft INN S SIINN S S|INNSSIINNSSIII

Area Inundat acs|IWEWE|IWEWE|IWEWE||IWE WE]||

|Sec 10 T 14S R 12E SLBM AL S R I L A I A D SR A N

l

ISec 15 T 14S R 12E SLBM LD S IR Y R L A A R A R B

|

e 1--=-

____________________________________________________________ '

. . |f----

____________________________________________________________ |

K e e e e e e e e e e m e m e e e ;e m e, . e e o e e o e o o o o o o T
*

EXTENSIONS OF TIME WITHIN WHICH TO FILE
o e e A T L R R e

*********************

e
............................................................ *

FILED: 02/24/2000|PUB BEGAN: | PUB ENDED:

| NEWSPAPER :

ProtestEnd: | PROTESTED: [No ] |HEARNG HLD: |SE
ACTION: [Approved] |ActionDate:03/23/2000|PROOF DUE: 07/31/2005

***********************************************************************
*************************************************************
*******************************************************E ND OF D
AT A********************************************************
***********************************************************************
*************************************************************
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| Select Related Information

(WARNING: Water Rights makes NO claims as to the

accuracy of this data.) Rrun DATE: 10/08/2007 Page 1
CHANGE: t22301 WATER RIGHT: 91-23 CERT. NO.:
AMENDATORY? No

BASE WATER RIGHTS: 91-23

RIGHT EVIDENCED BY: 91-23, 491 (A5039) Cert. 1685

CHANGES: Point of Diversion [X], Place of Use [X], Nature of Use [X],
Reservoir Storage [ ].

H e e e e e e e e e e e e e e e e e e e
______________________ R [P
NAME: Nielson Construction Company Inc.
ADDR: P.0O. Box 620
Huntington UT 84528
REMARKS :
e e e e e e e e e e e e e e e e e e e e e
e e e e e e 2 . . . . o S o S . . e . 208 *
FILED: 06/12/1998|PRIORITY: 06/12/1998|ADV BEGAN: |ADV
ENDED: | NEWSPAPER:
ProtestEnd: | PROTESTED: [No 1 |HEARNG HLD: | SE
ACTION: [Approved]IActionDate:06/15/1998lPROOF DUE:
EXTENSION: | ELEC/PROOF: [ ] |ELEC/PROOF:
| CERT/WUC: - |LAP, ETC: 06/11/1999|LAPS LETTER:
RUSH LETTR: | RENOVATE: RECON REQ: | TYPE:

[ ]
Status: Lapsed
A R A g g N S T L L E E L L Tl L o urururu T VO U,

i i R g g T Y TR L R L L L Ty
EhERKAERKAA*RKRKKKKKIAXH E RE T O F O R Brrhkhhhthhkhbdhhkhhhddt
IEEKERKIKIAKKKKKNNRK KKK KA E RE A F T E RIFAAAAARRERARkhhrhkhkk st
A A R R L L Y T 2 2 Ll T T Y T wrar e
A A L S 2 2 R L h L L T v urra

| FLOW 19.0 acre~feet
| | FLOW: 19.0 acre-feet I

| SOURCE: Dugout Canyon Creek
| ISOURCE: Dugout Canyon Creek |

| COUNTY: Carbon
| ICOUNTY: Carbon COM DESC: 8 miles N. of Sunnyside Jct. |

Water will be used to construct Dugout |




gt S

| H

Canyon Road.

Point Surface:

| Point Surface:

(1) N 1260 ft E 120 ft from SW cor, Sec 03, T 14S, R 12E, SLBM| | (1)
S 2500 ft E 1230 ft from NW cor, Sec 23, T 138, R 12E, SLBMI

| Dvrting Wks: ||
Dvrting Wks: |

| Source: |
Source: : |

| I1(2)
S 2300 ft E 2010 ft from NW cor, Sec 34, T 13S, R 12E, SLBM| !

|

Dvrting Wks: | y

|

Source: |

| Il

|

I

| |Stream Alt?: No |

o ]----

| PLACE OF USE ------ >
| | CHANGED as follows: |

--NW{--  --NE¥-- --SWY-- --SE%-- |

| INNS S|IINNSSIINNSSIINNS S|
INNS S|INNSS|INNSS|INNS S|

| IWEWE|IWEWE|IWEWE|IWEWE[|]]
[WEWE||WEWE||[WEWE||WEW E||

| |sec
22 T 138 R 12E SLBM *X:X:X:X**X:X:X:X**X:X:X:X**X:X:X:X*[
| | sec
23 T 138 R 12E SLBM FR XK XK K X X X X X e XH*X e XX X | ll
Sec
i7 T 13S R 12E SLBM *X:X:X:X**X:X:X:X**X:X:X:X**X:X:X:X*|
I | |sec
34 T 138 R 12E SLBM *X:X:X:X**X:X:X:X**X:X:X:X**X:X:X:X*I ll
| Sec

13 T 14S R 11E SLBM *X:X:X:X**X:X:X:X**X:X:X:X**X:X:X:X*l




S
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| | | sec

24 T 14S R 11E SLBM XK X*R X K XX K X X**X X XX+ |

| | | sec
03 T 14S R 12E SLBM KK XH*K XX e XA X X X X *X e X X X |

| [Isec
04 T 14S R 12E SLBM *X:X:X:X**X:X:X:X**X:X:X:X**X:X:X:X*,

' : | |sec
05 T 145 R 12E SLBM KK X* K XX XH X e X e X X¥ X X X X | ¥

| ’ ‘ Sec
08 T 14S R 12E SLBM KX XR R XX s XH X X e X XX X X o X* | ¥

| Sec
17 T 14S R 12E SLBM K XX *RK KX XXX X X**X X X X* | ¥

| Sec
18 T 14S R 12E SLBM KK XK X X X *X e X Ko X* AKX X X |

NATURE OF USE --~--- >

| CHANGED as follows: |

SUPPLEMENTAL to Other Water Rights: No
| SUPPLEMENTAL to Other Water Rights: No |

IRR: 605.7000 acs Sol/Sup: 293.4300 acs USED 04/01 - 09/30]]

............................................................

ROAD MAINTENANCE: Road construction and USED 06/12 - 06/11| ||

dust suppression. |

|RESERVOIR STORAGE --> | | samE

AS HERETOFORE |

[Storage 03/01 to 07/31, in Clark's Valley Reservoir I

with a maximum capacity of 460.500 acre-feet, located in: I
--NW4-- --NE¥%-- --SW%-- --SEY%-- ||

Height of Dam: ft INN S S|INN S SIINNSSIINNS S]]




Area Inundat ACSIWEWE|IWEWE|IWEWE|IWEWE]]|

R G S L B

ve
.o
..

Sec 10 T 148 R 12E SLBM * 31 3 k% o

IR

.o
..
.

Sec 15 T 14S R 12E SLBM * X or K¥X: g Kk

AR A A A L T e I T I T T
WAAAAARE AR A 22 R A T e S R e oI
*******************************************************E ND OF D
O X A I e I e I
A A R L L L Tk L L L L L L T S A A Y
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Select Related Information

(WARNING: Water Rights makes NO claims as to the

accuracy of this data.) Rrun DATE: 10/08/2007 Page 1
CHANGE: t22354 WATER RIGHT: 91-519 CERT. NO.:
AMENDATORY? No '

BASE WATER RIGHTS: 91-519

RIGHT EVIDENCED BY: 91-519 ]

CHANGES: Point of Diversion [X], Place of Use [X], Nature of Use [X],
Reservoir Storage [ ].

____________________________________________________________ *
NAME: Canyon Fuels Company LLC
ADDR: 6955 Union Park Center, Suite 550

Midvale UT 84047

REMARKS:

T e e o e e e e e e e B o e o e s e ———— ———— - —————— -
e e e e e e e e e e e e e *
FILED: 05/21/1998 | PRIORITY: 06/30/1998|ADV BEGAN: | ADV
ENDED: | NEWSPAPER: :
ProtestEnd: | PROTESTED: [No ] | HEARNG HLD: | SE
ACTION: [Approved]|ActionDate:07/01/1998|PROOF DUE:
EXTENSION: | ELEC/PROOF: { 1 |ELEC/PROOF:
| CERT/WUC: |LAP, ETC: 06/30/1999|LAPS LETTER:
RUSH LETTR: | RENOVATE : | RECON REQ: |TYPE:

( ]
Status: Lapsed
WA AR A S E s A R R Y L Y 2 3222323222222 222]

A A R T S R R il ittt taats]
FEKERIIRAKKKRKKKKKKRXAYH E RE T O F O R Ekkdhkhkkhhkkrhbhkkhhddn
KAKIIKRIEAKERKKANRNAXXAX E RE A F T E Rikdkkhdhhhhhkhohbtohhhnnd
LA A A R T Y e S R R AR R i e st ttIt)
AR AR A A g g R L T e e R R iRt taT

| FLOW: 1.0 cfs OR 224.8 acre-feet
| | FLOW: 0.25 cfs OR 84.0 acre-feet |

| SOURCE: Soldier Creek
| ISOURCE: Soldier Creek I

| COUNTY: Carbon
| ICOUNTY: Carbon COM DESC: Soldier Creek Mine ]

This application is being filed to |




allow the applicant to divert make-up water |

|

from Soldier Creek and pump it into |

the mine through a former discharge line |

_for use as described herein. |

| Point Surface:

| |Point Surface:

| (1) N 1040 ft E 740 ft from SW cor, Sec 19, T 138, R 12E, SLBM|| (1)
N 30 ft W 1140 ft from SE cor, Sec 07, T 13S, R 12E, SLBM!

| Dvrting wks: I
Dvrting Wks: Portable pump & pipelines to place of use |

| Source: [
Source: Soldier Creek |

| |stream Alt?: No |

[PLACE OF USE ------ >
| | CHANGED as follows: |

--NWY-- --NE%-- --SW4-- --SE¥-- |

| INNS S|INNSS|INNSS|IINNS S|
INNSS[INNSS|INNSS|INNS s||

| IWEWE|IWEWE|IWEWE|IWEWE|]|
[WEWE|[|WEWE|[|[WEWE||WEW E]| ’
|Sec 25 T 133 R 11E SLBM iz kR oo k% o op ¥k X X*||Sec
07 T 13S R 12E SLBM *oroxoro Rk oo kk o RN X:XoXH|

{Sec 30 T 13S R 12E SLBM Fooonor kkop o Rk p o Ry okkp o *1




| NATURE OF USE ------ >

e,

£ | |CHANGED as follows: : I
- O |-
____________________________________________________________ ,
SUPPLEMENTAL to Other Water Rights: No
| SUPPLEMENTAL to Other Water Rights: No I;
IRR: 73.1000 acs Sol/Sup: acs USED 04/01 - 10/31]|
.............. DY F
STK: 130.0000 Cattle or Equivalent USED 01/01 - 12/31}]
O, ettt sttt e e R B
fe s tienaeeeenn, Sttt e, ettt e, Ceeeen oo
l [ |MIN:
District: Soldier Creek USED 07/01 - 06/30] |
|
Name : Soldier Creek | |
l
Ores: Coal |
T [----
------------------------------------------------------------ | |
e e e .
......................... R |
| | |oTH:
INDUSTRIAL: In-mine process water USED 07/01 - 06/30| |
N |
} ‘ and dust suppression | ¥
Naletd l ________________________________________________________________ ————

***********************************************************************
*************************************************************
*******************************************************E ND OF D
AT A********************************************************
***********************************************************************
*************************************************************
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(WARNING: Water Rights makes NO claims as to the

accuracy of this data.) Run DATE: 10/08/2007 Page 1
CHANGE: t22425 : WATER RIGHT: 91-519 CERT. NO.:
AMENDATORY? No

BASE WATER RIGHTS: 91-519

RIGHT EVIDENCED BY: 91-519

CHANGES: Point of Diversion [X], Place of Use [X], Nature of Use [X],
Reservoir Storage [ ].

¥ - ———————— - e o e e e e e e e e o e e e o e e
____________________________________________________________ *
NAME: Canyon Fuel Company LLC
B ADDR: 6955 Union Park Center, Suite 550
Midvale UT 84047
REMARKS :
A e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
____________________________________________________________ *
FILED: 08/03/1998 | PRIORITY: 08/03/1998|ADV BEGAN: | ADV
. ENDED: | NEWSPAPER:
é/ ‘g ProtestEnd: | PROTESTED: [No ] |HEARNG HLD: | SE
s,}f ACTION: [Approved] |ActionDate:08/03/1998 | PROOF DUE:
- EXTENSION: |ELEC/PROOF: [ ] |[ELEC/PROOF:
| CERT/WUC: |LAP, ETC: 11/30/1998|LAPS LETTER:
RUSH LETTR: | RENOVATE : |RECON REQ: | TYPE:

{ ]
Status: Lapsed
R AR AR A A Y e R R R T

b A R Ay Y 2 R I T,
ARRRKAAAAAAKKKXXXNXRXRXH E RE T O F O R E*kkttrhkhhnhhhhhhhhhnsds
KEEIARIRRRKKAXKRKAKRRAKXT E RE A F T E RACAAAkdhdhhhhhbhhhhhhhds
Wb R Ay R I I I
WAAA AL e A Y T S S S R d R e LR Ll T Ty

| FLOW: 2.0 acre-feet
| | FLOW: 2.0 acre-feet |

| SOURCE: Soldier Creek

| ISOURCE: Pine Cyn., Soldier, Fish, & Dugout Creeks |

f e e e | ===~
| COUNTY: Carbon

| |COUNTY: Carbon COM DESC: 12 miles NE of Wellington ]

The water from this permit will be ]
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l I

used to drill locations A,B,E, & F in 1998. |

See attached sheet. |

Point Surface:

|Point Surface:

(1) N 1040 ft E 740 ft from SW cor, Sec 19, T 13S, R 12E, SLBM|| (1)
N 2190 ft W 650 ft from SE cor, Sec 04, T 135S, R 12E, SLBM|

| Dvrting Wks: [
Dvrting Wks: Pond , |

| Source: I
Source: |
] I](2)
N 1680 ft E 460 ft from SW cor, Sec 06, T 13S, R 12E, SLBM[ ”
|
Dvrting Wks: | |
|
Source: Soldier Creek ' |
| [](3)
N 310 ft W 860 ft from SE cor, Sec 09, T 138, R 12E, SLBMl “
|
. Dvrting Wks: Pond |
| N
Source: |
| || (4)
S 1100 ft E 1400 ft from NW cor, Sec 15, T 138, R 12E, SLBM' H
|
Dvrting Wks: Pond | I
|
Source: |
| |](5)

S 150 ft E 710 ft from W4 cor, Sec 23, T 135S, R 12E, SLBM|

I H

Dvrting Wks: |

Source: . Dogout Creek |
| M

Stream Alt?: No |
[




£

| PLACE OF USE --===- >
| | CHANGED as follows: |

I --NW¥-- --NE%-- --SW¥-- --SE%-- ||

--NW4-- --NE¥%-- --SW¥%-- --SE%--

| INNSSIINNSSIINNS SIINNS S|

I[N NS S|INNSS|INNSS|INNS s||
[WEWE||[WEWE||WEWE||WEWE||]

[WEWE|IWEWE||WEW E]lw E WE||
¢ k% X :X*IISec

|Sec 25 T 138 R 11E SLBM N S A R R L

15 T 13S R 12E SLBM ¥ oo op kR ;oo kk X kR oo k|

|Sec 30 T 138 R 12E SLBM ¥ opopop k% ;o o k% ;X **% ;x| |Sec
16 T 13S R 12E SLBM LA N L AR S

| | |sec
21 T 13S R 12E SLBM AR RN L) CRETE L AN L IR

| | |sec
22 T 13S R 12E SLBM LR LS SR S IR LA |

NATURE OF USE ------ >
| CHANGED as follows: |

SUPPLEMENTAL to Other Water Rights: No
| SUPPLEMENTAL to Other Water Rights: No l

LA AR AR R A A A A A T Y Y Y A T T T I I Y X T Y Y2
Bhkkkkkhkhhhhhhrhhhhhkhhhhhhhhhhhrhkhhhhhhkhhkhrkhhhhbhkk i rd
HhhhhhhhhhhhhhhhhhhRhhRrhhhhhhhhhhhhhhhhhkkkhhhrhkd**k%E N D OF D
A T Akkkkkkhhhhhhhhhhkhkhhhhkhhhhhkhhkhhkhrhhhhkikrhhhhrhirihh
AR il T Y Y Y Y X X 22 2 2222222 222X XTI IY T YY)
LA A R R A A A A A Y I Y I Y Y Y X 222222222323 222232T)
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" Select Related Information

 (WARNING: Water Rights makes NO claims as to the

accuracy of this data.) RuN DATE: 10/08/2007 Page 1
CHANGE: t23594 WATER RIGHT: 91-519 CERT. NO.:
AMENDATORY? No

BASE WATER RIGHTS: 91-519

RIGHT EVIDENCED BY: 91-519

CHANGES: Point of Diversion [X], Place of Use [X], Nature of Use [X],
Reservoir Storage [ ].

L
_— e e e e e e e e e e e e *
NAME: Canyon Fuel Company LLC
ADDR: 6955 Union Park Center Suite 550
Midvale UT 84047
INTEREST: 100% REMARKS :
*e— o e e e e e e e e e e e e e e e e
________________________ _— ———— *
FILED: 07/26/1999 | PRIORITY: 07/26/1999|ADV BEGAN: | ADV
ENDED: | NEWSPAPER:
ProtestEnd: | PROTESTED: [No 1 | HEARNG HLD: | SE
ACTION: [Approved] |ActionDate:08/10/1999|PROOF DUE:
EXTENSION: | ELEC/PROOF: [ 1 |ELEC/PROOF:
| CERT/WUC: |LAP, ETC: 11/30/1999|LAPS LETTER:
RUSH LETTR: | RENOVATE ;. |RECON REQ: |TYPE:

[ 1
Status: Lapsed
hkhkkkhh ok khhh ke khhk ke kh ko ke ke ko kA Rk Ak ke kk ko hk kR ko ke ko h

FRERR KRRk I kR kTR Rk Rk hhhhhkkkhh ko hkkk ko k kA AR AR Ak ke kkhhh ke bk ®
RIRKKRIRAKKKAKKKKR***YH E RE T O F O R E*khhthhhhhhhbhhhhithhss
KRR AKAAKKXKKRRRNXXA A E RE A F T E RIFAAARERRkehrhhhhkdrbbnn
LASAARAR AR AR e Y Y 2 222223333 i
AR e A R e 2 2222 22 Aty

| FLOW: 2.0 acre-feet
| | FLOW: 2.0 acre-feet |

| SOURCE: Soldier Creek
| ISOURCE: Trib. to Pine, Soldier, Fish and Dugout Creeks |

| COUNTY: Carbon
| fCOUNTY: Carbon COM DESC: 12 miles NE of Wellington |

The water from this permit will be I




|

used to drill locations G, H, I, J, & N-alt |

in 1999.

See attached sheets.

Point Surface:
| Point Surface:

| Dvrting Wks: Earthen ditches

Dvrting Wks: Pond

| Source:

Source:

$ 1680 ft E 460 ft»from SW
$vrting Wks:

éource: Soldier Creek

é 2000 ft w 50 £t from SE
$vrting Wks: Pond

éource:

N 700 ft W 2400 ft from SE

Dvrting Wks:

Source: Dugout Creek

é 1100 ft E 1400 ft from NW
évrting Wks: Pond

éource:

é 750 ft W 1400 ft from NE
évrting Wks:

éource: Fish Creek

S 150 ft E 710 ft from W4

cor,

cor,

cor,

cor,

cor,

cor,

Sec

Sec

Sec

Sec

Sec

Sec

(1) N 1040 ft E 740 ft from SW cor, Sec
N 2190 ft W 650 ft from SE cor, Sec 04, T

05,

14,

15,

16,

23,

19, T 138, R 12E, SLBM|| (1)
135S, R 12E, SLBM|

SLBM |

138, R 12E,

SLBM|

138, R 12E,

13s, R 12E,

SLBM|

138, R 12E,

SLBM|

SLBM|

135, R 12E,

138, R 12E,




Dvrting Wks: ‘ | ¥
I

Source: Dugout Creek |

| (N

| |stream Alt?: No |

|PLACE OF USE ------ >
| | CHANGED as follows: |

--NWY-- --NE¥-- --SW4-- --SE¥%-- |

| INNS S|IINNS S|IINNSS|INNS S|}

I[NNSS|INNSS|INNSS||NNS s||
[NEWE|IIWEWE|IWEWE|IWEWE|]]

|[WEWE|[WEWE||WEWE||WE W E||

|sec 25 T 135S R 11E SLBM * :oz oz k% o op o %% ;o k% X :X*||Sec
14 T 13S R 12E SLBM LRI (L BRI L N S S

' | |sec
15 T 13S R 12E SLBM LD SRR 2 NS S L T L A S *l

[ | |sec
16 T 13S R 12E SLBM LA A 57 SN L S GRS £ B S *I

NATURE OF USE -~-~~~~ >

| CHANGED as follows: |

SUPPLEMENTAL to Other Water Rights: No
| SUPPLEMENTAL to Other Water Rights: No |

............................................................
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***********************************************************************
*************************************************************
*******************************************************E ND OF D
AT A********************************************************
***********************************************************************
*********************************f***************************
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Select Related Information

(WARNING: Water Rights makes NO claims as to the

accuracy of this data.) RuN DATE: 10/08/2007  Page 1
CHANGE: t25914 WATER RIGHT: 91-23 CERT. NO.:
AMENDATORY? No

BASE WATER RIGHTS: 91-23

RIGHT EVIDENCED BY: 91023, 491 (A5039) Cert. #1685

CHANGES: Point of Diversion [X], Place of Use [X], Nature of Use [X],
Reservoir Storage [ ].

B e e e e e e e e e e o e e et e e e e et e e e e e
____________________________ —
NAME: Canyon Fuel Company LLC
ADDR: P.O. Box 1029
Wellington UT 84542
REMARKS:
2 - e e e et e e e et e o e o e e e o e 2 e e e o o o e
e e e e e e e e e e e e e e e e e e e e e e e e e e e *
FILED: 08/20/2001| PRIORITY: 08/20/2001}{ADV BEGAN: | ADV
ENDED: | NEWSPAPER:
ProtestEnd: | PROTESTED: [No ] |HEARNG HLD: | SE
ACTION: [Approved]|ActionDate:08/24/2001|PROOF DUE:
EXTENSION: | ELEC/PROOF: [ 1 |ELEC/PROOF:
| CERT/WUC: |LAP, ETC: 10/31/2001|LAPS LETTER:
RUSH LETTR: | RENOVATE : JRECON REQ: | TYPE:

[ ]
Status: Lapsed
R A R R Y S 232222232233 232222222]

LR R A R T S T S S R S R Rt ittt
hkhkkhkkhhkkhkhkhkkkhkkk*k*k*+tH E RE T OF O R EXrhhkhkkhdhhshkhhhhkhhsk
HRIKhRRAEKKERRKERKKIAAXAE B RE A F T E RA*rkhhkkhkhbdkhhkdkkdnhdkknk
AR L L e 2 2R 1 T
Tk kkkkRhhkhkhhh ko k kAR Rk kR k Rk kA kR Rk kkhk kR kR kk A kkk k&

| FLOW: 2.5 acre-feet
| | FLOW: 2.5 acre-feet |

| SOURCE: Dugout Canyon Creek

| ISOURCE: Pace Creek |
| COUNTY: Carbon

| |COUNTY: Carbon COM DESC: 2 mi., North of Clark's Valley |

| POINT(S) OF DIVERSION —————- >
| | CHANGED A8 FOLLOWS: (Click Location link for WRPLAT) |




| Point Surface:
| |Point Surface:
| (1)

N 1260 ft E 120 ft from SW cor, Sec 03, T 148, R 12E, SLBM|| (1)

N 1150 ft W 950 ft from SE cor, Sec 19, T 13S, R 13E, SLBM|

| Dvrting Wke:
Dvrting Wks:

| Source: |
Source:

| I1(2)
N 1150 ft E 1200 ft from SW cor, Sec 20, T 13S, R 13E, SLBMI ||

|

Dvrting Wks: |

| [
Source: »

| [](3)
S 150 ft E 1850 ft from NW cor, Sec 30, T 138, R 13E, SLBM[ {|

|

Dvrting Wks: | y

I

Source: |

| [

|

| |stream Alt?: No |
[ ===
____________________________________________________________ |

| PLACE OF USE ------ >

| | CHANGED as follows: |

| If----
____________________________________________________________ |

| - --NW{-- --NE¥-- --SW¥-- --SE%-- ||
--NWX-- --NE¥-- --SW4-- --SE%-- |

INN S S|INNS S|INNSS|INNS S|II

INNSS|INNSS|INNSS|INNS s|]

[ INEWE|IWEWE|IWE WE|IWE WE|||
[WEWE||WEWE||WEWE||WE W E|]

: _ | | sec

19 T 138 R 13E SLBM *X: A A I A A Y < |

| | sec
24 T 135S R 13E SLBM * oo Rk o kRX: . o k% o o o K

| | | sec
30 T 138 R 13E SLBM LD CE R N A A TN L R

| NATURE OF USE - ===~ >

| |cCHANGED as follows:




g
L—

SUPPLEMENTAL to Other Water Rights: Yes
| SUPPLEMENTAL to Other Water Rights: No |

IRR: 605.7000 acs Sol/Sup: 293.4300 acs USED 04/01 - 09/30]|

L I R R T N I N N i S S ooc.....-'o-oo-........oo----oo.o--..--..--.llo-o-

L T I S I S SN S L A R I N I A L B I Y

STK: 810.0000 Cattle or Equivalent USED 04/01 - 09/301 |

| - | |oTH:
OIL EXPLORATION: Exploratory Drilling USED 08/27 - 10/31]|

| RESERVOIR STORAGE --> | | samME
AS HERETOFORE : |

Storage 03/01 to 07/31, in Clark's Valley Reservoir I
with a maximum capacity of 460.500 acre-feet, located in: H

--NW-- --NE¥-- --SW§-- --SE4%-- ||

Height of Dam: ft INNS S|INNS S|IINNS SIINNS S|l
Area Inundat AacSIWEWE||WEWEJIWEWE|JIWEWE|]
Sec 10 T 14S R 12E SLBM LR L R S L SRS ¢ A A SR N |
Sec 15 T 148 R 12E SLBM LN SEEEE L) CHE T L N R

WA AR AR A A A A A Il I I I oIt
AR AR A A T Y Y Y Y R R A AR A 223222 2]
*******************************************************E ND OF D
A T AkkhkdhhhkhhhhrhhhhRhhRhhhhhhhkhhkkkrhhkhhhhhhkhkhhhhhhhhd
WA AR AR AR A AR A 2 A A I Y eI LYY T Y TR TR T T T T T T T T Y
*******************************l*****************************
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Select Related Information

(WARNING: Water Rights makes NO claims as to the

accuracy of this data.) Run DATE: 10/08/2007 Page 1
CHANGE: t28162 WATER RIGHT: 91-519 CERT. NO.:
AMENDATORY? No

BASE WATER RIGHTS: 91-519

RIGHT EVIDENCED BY: 91-519

CHANGES: Point of Diversion [X], Place of Use [X], Nature of Use [X],
Reservoir Storage [ ].

K e e e e e e e e e e e e e e e —— T S — . T I HS S S T S Ao S
_______________________________________________ *
NAME: Canyon Fuel Company LLC
ADDR: 6955 Union Park Center Suite 550
Midvale UT 84047
REMARKS:
K e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e e e e e
____________________________________________________________ *
FILED: 08/07/2003|PRIORITY: 08/07/2003|ADV BEGAN: | ADV
ENDED: | NEWSPAPER:
ProtestEnd: | PROTESTED: [No ] |HEARNG HLD: |SE
ACTION: [Approved]lActionDate:08/07/2003IPROOF DUE:
EXTENSION: | ELEC/PROOF: { ] |ELEC/PROOF:
| CERT/WUC: |LAP, ETC: 08/06/2004|LAPS LETTER:
RUSH LETTR: | RENOVATE ; |RECON REQ: |TYPE:

[ ]
Status: Lapsed
A R A R I Y2232t T

WA AR A g L T R T L Tk L L L L L L I T rruurururanurarpgy
KEKEKARE KK RAKKEKXRXkX*X] B RE T O F O R Ehhhhkhhhkhhkhhhdhhhdds
AEREIARKKIRKARKKKKNAA*IH E RE A F T E RICARArd bbb rbdhhbkhhdsd
A L e L R gk dE L LT T o ururar
AR A A R 2 R L L L T arurararargy

| FLOW: 2.5 acre-feet
| | FLOW: 2.5 acre-feet |

| SOURCE: Soldier Creek
| ISOURCE: Dugout Canyon Creek I

| COUNTY: Carbon
| ICOUNTY: Carbon COM DESC: 12 m. N. Hwy 6 Clark Valley

The water will be used for Dugout I




§

p——

| . I

Canyon Mine exploration drilling and dust . |

| I

suppression. |

| POINT(S) OF DIVERSION ------ >
| | CHANGED AS FOLLOWS: (Click Location link for WRPLAT) |

| Point Surface:

| |Point Surface:

| (1) N 1040 ft E 740 ft from SW cor, Sec 19, T 13S, R 12E, SLBM| | (1)
N 1600 ft W 1325 ft from SE cor, Sec 13, T 138, R 12E, SLBMI

| Dvrting Wks: ||
Dvrting Wks: Portable pump & tank truck

| Source: I
Source: Dugout Canyon Creek ] @
| 2
N 1850 ft W 1120 ft from SE cor, Sec 13, T 13S, R 12E, SLBMl ,1

|

Dvrting Wks: Portable pump & tank truck |

Source: Dugout Canyon Creek |

| |Stream Alt?: No |

| PLACE OF USE ~----- >
| | CHANGED as follows: l

| --NW¥-- --NEX-- --SW-- --SE%-- ||
--NW¥-- --NE%-- --SW¥-- --SE4-- |
I INNS SIINNS S|IINNSS|IINNS S]]
IN NS S|INNsSS|INNSS||INNS s||
| IWEWE|IIWEWE||WEWE||IWE WE||]
|WEWE|[WEWE||WEWE||WEWE||
[Sec 25 T 13S R 11E SLBM LI

: *k oo k% oo k% X: :X*||Sec
13 T 138 R 12E SLBM LA AR L IR L 5 €5 €0 €ILY
|Sec 30 T 138 R 12E SLBM ¥oropop o kx ;oo k% X ¥k ;%] ]Sec
18 T 13S R 13E SLBM L L A T R I A TS SR Y




| NATURE OF USE ~===~->
| |CHANGED as follows: |

SUPPLEMENTAL to Other Water Rights: Yes

| SUPPLEMENTAL to Other Water nghts- No |
IRR: 73.1000 acs Sol/Sup: acs USED 04/01 - 10/31}|
...........................................................i....l|....
STK: 130.0000 Cattle or Equivalent USED 01/01 - 12/31}]|
TGP N TN
| | |oTa:
OTHER: Exploration drilling USED 08/07 - 08/06]

and dust suppression |

FhhRhThREL AR TAThhh bR hhhhhhhhhhhhhhhhhhhhrrhhhhkrkhhkbkbhhhhhhhhkkhhhhhd
kIR hkhhhhhhhhhhhhhhkhhhhhhrhdhhhhhhhkhhhhhhkhhhrthhthhhhhh
*******************************************************E ND OF D
A T Akbhkhdhhhhhhhhhhhhhhhhhhhhhhkhhhhhehhhhrhhhrthkrhrthhhhs
A A A R R R Y Y Y . 222 2 2 i 2 3222 I IIXT
LA AR A R A T Y Y Y Y 2 R R I TS
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(WARNING: Water Rights makes NO claims as to the

accuracy of this data.) RuN DATE: 10/08/2007 Page 1
CHANGE: a27255 WATER RIGHT: 91-4987 CERT. NO.:
AMENDATORY? No )

BASE WATER RIGHTS: 91-4987

RIGHT EVIDENCED BY: 91-4987

CHANGES: Point of Diversion [X], Place of Use [ ], Nature of Use [ 1,
Reservoir Storage [ ].

" NAME: Canyon Fuel Company LLC

ADDR: City Place One Suite 300
St. Louis MO 63141

REMARKS :
- o e e e e . s . S Bt . . . P D S . o e e ot P S e . o Pt P e o . — — " M — -
———————————————————————— ——— P ——
FILED: 11/14/2002|PRIORITY: 11/14/2002|ADV BEGAN: 12/05/2002|ADV
ENDED: 12/12/2002|NEWSPAPER: Sun Advocate
ProtestEnd:01/01/2003| PROTESTED: [No ] |HEARNG HLD: | SE
ACTION: [ ] lActionDate: | PROOF DUE:
EXTENSION: | ELEC/PROOF': [ ] |ELEC/PROOF':
| CERT/WUC: |LAP, ETC: | LAPS LETTER:
RUSH LETTR: | RENOVATE: ] RECON REQ: | TYPE:

[ - ]
Status: Terminated
Ikkhkkk kb hdhkkhkkhkkk ko hhkkkhhkkkhkhhhhk kb kkkhkkdk b kkkdkdkdkhkhdkkkk

R A A g Tt S 22 R R i 2233222t
RERIRRKARKKKKKKRRIAAKAXY E RE T OF O R EXArrhhdhadhhrhhknrshhhns
hRRAKKKIhIRKKRRNRXXKXAXH E RE A F T E Rrrkhdhrhkhhhhkrhrhhhhhkdns
LA A g I 2 R R I
A A A e R aad aiRiRiaII]

| FLOW: 250.0 acre-feet
| | FLOW: 250.0 acre-feet |

| SOURCE: Dugout Canyon Creek
| ISOURCE: Underground Water Well (Existing) J

| COUNTY: Carbon
| ICOUNTY: Carbon COM DESC: J

The purpose of this application is to




. i

5’ " change the point of diversion from |

| | H

Dugout Canyon Creek to the existing | I
I : ‘
well covered by water right 91-5024. |

oo |-

vu“w.w

POINT (S) OF DIVERSION ------ > .
| CHANGED AS FOLLOWS: (Click Location link for WRPLAT) ;

i [ -==-
Point Surface: I
| {1) N 3360 ft E 1860 ft from SW cor, Sec 23, T 133, R 12E, SLBM]|

Dvrting Wks: H

Point Underground:
|UNDERGROUND: (Click Link for PLAT data, Well ID# link for data.?{
: (1)

%r ;5 S 125 ft E 2307 ft from NW cor, Sec 23, T 13S, R 12E, SLBM|

I I

Diameter: 10 ins. Depth: 300 to ft. WELL ID#: |

l |

COMMENT: Existing Well |

¢

| PLACE OF USE ------ > | | same
AS HERETOFORE |

INN S S|INNSS|INNSSIINNS SI||

IWEWE|IWEWE|IWEWE||WE WE]]|

Sec 09 T 135S R 12E SLBM LA S S :_** HEE L L D €9. S0 B
Sec 10 T 135S R 12E SLBM e kR e RAY XK XARX XX i X* ]
Sec 11 T 13S R 12E SLBM *opopon Rk oo p e RAY XX XFAX XK XK




B
x“;

ISec 14 T 13S R 12E SLBM AKX XF*R KX XK X K e X* 4K X X X% |

Sec 15 T 13S R 12E SLBM *RK K KA *K XX XA %K X X X* XK X X* | |
|Sec 16 T 138 R 12E SLBM FRK K XA AR X X e XA * K X e X X**X X X X x| |
Sec 17 T 13S R 12E SLBM RN LIRS S L . H.al
|Sec 20 T 13S R 12E SLBM D $9 49 600 €5 CHEELLAENEFNE L ]
Sec 21 T 13S R 12E SLBM *X:X: ; RRKX:X:X¥® :op ;o kR ooy 3 x|
|Sec 22 T 13S R 12E SLBM FRIK K XA HFY X XX *K X **X:X: R
Sec 23 T 138 R 12E SLBM FRoK X X** Ky Xy *% 3 5 3 ** HE RN
|NATURE OF USE ------ > | | saME

AS HERETOFORE : |

| SUPPLEMENTAL to Other Water Rights: Yes
| | SUPPLEMENTAL to Other Water Rights: No

L I I I T T S S T PSP, R I I I q;..oo.oo.n-.ohoo’--l

|MIN: District: Dugout Canyon

] Name: Dugout Canyon I

I

I Ores: Coal I

|

e |[----
____________________________________________________________ |
b ettt it et R I
|OTH: OTHER: dust suppression and USED 01/01 - 12/31]|

***********************************************************************
*************************************************************
*******************************************************E ND OF D
AT A********************************************************
***********************************************************************
*************************************************************




Select Related Information

- (WARNING: Water Rights makes NO claims as to the

accuracy of this data.) Run DATE: 10/08/2007 Page 1
CHANGE: t29158 WATER RIGHT: 91-409 CERT. NO.:
AMENDATORY? No

BASE WATER RIGHTS: 91-409

RIGHT EVIDENCED BY: 91-409 (A9502) Cert. No. 2207

CHANGES: Point of Diversion [X], Place of Use [X], Nature of Use [X],

Reservoir Storage [ ].
A e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

NAME: Canyon Fuel Company
ADDR: HC 35 Box 380
Helper, Utah 84526

INTEREST: 100% REMARKS :

B e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
________________________ - ——— ———

FILED: 07/01/2004 | PRIORITY: 07/01/2004|ADV BEGAN: |ADV
ENDED: | NEWSPAPER:

ProtestEnd: | PROTESTED: [No ] |HEARNG HLD: | SE
ACTION: [Approved] |ActionDate:07/02/2004|PROOF DUE:

EXTENSION: | ELEC/PROOF: [ 1 |ELEC/PROOF:

| CERT/WUC: ILAP, ETC: 07/01/2005|LAPS LETTER:

RUSH LETTR: | RENOVATE : |RECON REQ: |TYPE:

[ ]
Status: Lapsed .
A s g Ly 2 L E L L L L T arraran

A R s R I I T
EKIEKKKKRAKKKKKK XA **XXH E R ET O F O R E¥Nhhhhhhbkhuhbkhhhhhhhhs
FAEERKKARARKIKAXKAXANRAMAT E RE A F T E RIFAkekhbkhhhhbhbkrhbhhdn
WA AR s L s m,
A gy S T 2 32k L L L T T rarararaaray

| FLOW: 3.0 acre-feet
| | FLOW: 3.0 acre-feet |

| SOURCE: Pace Canyon Creek
| ISOURCE: Pace Canyon Creek |

| COUNTY: Carbon
| JCOUNTY: Carbon COM DESC: 11 mi. No. Hwy 6-Clark Valley |

The water will be used for Dugout |




B - | 1

Canyon Mine exploration drilling and dust |

suppression. |

I I

|

| = H----
____________________________________________________________ '

| POINT(S) OF DIVERSION -~---- >

| |CHANGED AS FOLLOWS: (Click Location link for WRPLAT) |

| Point Surface:

| |Point Surface:

| (1) N 1280 ft W 1200 ft from SE cor, Sec 03, T 145, R 12E, SLBM| | (1)
N 1090 ft W 950 ft from SE cor, Sec 19, T 13S, R 13E, SLBEM|

- | Dvrting Wks: I

Dvrting Wks: Portable pump and tank truck |

| source: I
Source: Pace Canyon Creek | ||

| (2)
N 1735 ft W 850 ft from NE cor, Sec 19, T 138, R 13E, SLBMI

I [

Dvrting Wks: Portable pump and tank truck | ¥
Source: Pace Canyon Creek | 0

| (3)
N 1160 ft E 1140 ft from SW cor, Sec 20, T 138, R 13E, SLBM]

Dvrting Wks: Portable pump and tank truck |

| [

Source: Pace Canyon Creek | ¥
| (4)
N 2320 ft W 2230 ft from SE cor, Sec 20, T 13S, R 13E, SLBM,

Dvrting Wks: Portable pump and tank truck |

Source: Pace Canyon Creek : f

l

| |Stream Alt?: No |

|PLACE OF USE ------ >
| | CHANGED as follows: |




I --NW¥-- --NE¥-- --SW4-- --SE%-- ||
{” 3 --NW4-- --NE¥-- --SW-- --SEX-- |

- } I INNSS|INNSSIINNSSIINNS S|
|INNSS|INNSS|INNSS||INNS s]|

| IWEWE|/WEWE|IWEWE|IWEWE]|||
|["EWE|[|[WEWE||WEW E||W E W E||

|Sec 09 T 145 R 12E SLBM toroz ¥k pop o k¥ oo Xkk X: :X*||Sec
13 T 13S R 12E SLBM LR L I I N L S R B R L AR T <1
|Sec 10 T 148 R 12E SLBM * :X:X: *¥*X: :X: **X:X:X:X** : : : *||Sec
24 T 135 R 12E SLBM LN L) S L A AR
|Sec 15 T 148 R 12E SLBM * :X:X: %% @ :X: *% :X: X**X: :X: *||Sec
18 T 13S R 13E SLBM LN L T AR TR L AR L) SR
|Sec 22 T 14S R 12E SLBM *X:X:X:X** ¢ o: o; %% ;oo o k% ;o x| |Sec
19 T 13S R 13E SLBM LR L SRS S SRR L AT
| | |sec
20 T 135 R 13E SLBM LR L R L N 5 SR
NATURE OF USE ------ >
| CHANGED as follows: |
SUPPLEMENTAL to Other Water Rights: Yes
| SUPPLEMENTAL to Other Water Rights: No |
________________________________________________________________ |]----
éﬁ“} IRR: 645.8000 acs Sol/Sup: 121.3500 acs USED 04/01 - 10/01}|
L P R [....
STK: 810.0000 Cattle or Equivalent USED 04/01 - 10/011}
........................ P 1 I
....... PP |
| | |oTH:
OTHER: Exploration drilling USED 07/02 - 07/01|

WA A AR A A A Y S I I oI
LA A A R R R e Y Y 32 2 A LT
*******************************************************E ND OF D
A T AkkkkhhhhhhhRhRkhhhhhhhhhhhRhhkhhhhhhhhhhhhhhhhhihdhhiid
WA AR R E A A A A T Y T Y T Y Y 2 L A At
AR R AR AR R A A R T L Y Y Y E Y S R e A
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(WARNING: Water Rights makes NO claims as to the

accuracy of this data.) RuN DATE: 10/08/2007 Page 1
CHANGE: t30602 WATER RIGHT: 91-409 CERT. NO.:
AMENDATORY? No
BASE WATER RIGHTS: 91-409
RIGHT EVIDENCED BY: 91-409(A9502) Cert. No. 227

Prior approved Temporary Change Applications for
this right: t27967; t28160; t29158
CHANGES: Point of Diversion [X], Place of Use [X], Nature of Use [X],
Reservoir Storage [X].

B e e e e e e e e e e e e e e e e e e e e e e e e e
_____________________________ *
NAME: Canyon Fuel Company LLC
ADDR: Attn: Property Administration
CityPlace One Suite 300
St. Louis MO 63141
INTEREST: 100% REMARKS: c/o Ark Land Company
* ——— — —— o a2 - 2w - — — — —— - —— —— —_——— - -
______________________ —— *
FILED: 08/31/2005|PRIORITY: 08/31/2005|ADV BEGAN: | ADV
ENDED: | NEWSPAPER:
ProtestEnd: | PROTESTED: {[No ] |HEARNG HLD: | SE
ACTION: [Approved] |ActionDate:08/31/2005|PROOF DUE:
EXTENSION: | ELEC/PROOF: [ ] |ELEC/PROOF:
| CERT/WUC: |LAP, ETC: 08/30/2006|LAPS LETTER:
RUSH LETTR: | RENOVATE : |RECON REQ: | TYPE:

( ]
Status: Lapsed
WA L R L 2 2 E R L L L L L L L T T yurururururur e

L R R e R T S 22 22222333323 T2 II1ILS
KRERKRKIhUEXKKKK RN NRX*A*H E RE T O F O R E*khhAkhhhhkhhhhhhkrsssd
KEKERRIKKAK KRR KK KRR A* XX E RE A F T E RIAFAAARRAARk kR Rk khhhdkkk
LA A A L S S S R 222223222 221121332
TR Rk hhh kAR Rk ARk kRN R ARk ke kkkkkhkhkkhkhkhhkkhkkrhhs

| FLOW: 5.0 acre-feet
| | FLOW: 5.0 acre-feet |

| SOURCE: Pace Canyon Creek
| | SOURCE: Pace Canyon Creek I

| COUNTY: Carbon
| ICOUNTY: Carbon COM DESC: 15 Miles NE of Wellington




Pt
1

S

’U—

ine Canyon Quad |

|
|

|

|

I I
|

POD - DIVERTING WORKS: Portable pump ’ |

|
and tank truck |

he water will be used for Dugout |

|

|

|

| I
T.

|

Canyon Mine exploration drilling and dust |

l y

suppression. |

Point Surface:

| Point Surface:

(1) N 1280 ft W 1200 ft from SE cor, Sec 03, T 14S, R 12E, SLBM| | (1)
N 3475 ft W 845 ft from SE cor, Sec 19, T 138, R 13E, SLBM|

| Dvrting wks: I
Dvrting Wks: |

| Source: |
Source: |

| V [(2)
N 2280 ft W 1300 ft from SE cor, Sec 19, T 13S, R 13E, SLBMI

Dvrting Wks: |

Source: |

| 1(3)

- N 1050 ft W 890 ft from SE cor, Sec 20, T 13S, R 13E, SLBM|

Dvrting Wks: | |
I .

Source: '




-
j‘z"«wmé/

Y _‘fj
i

| I(a)
N 1075 ft E 2560 ft from SW cor, Sec 20, T 138, R 13E, SLEM|

Dvrting Wks: |

Source: |

| u
I

| |Stream Alt?: No . |

|PLACE OF USE ------ >
| | CHANGED as follows: l

--NW¥-- --NE%-- --SW¥-- --SE¥--
I INNS S|INNSS|INNSS|IINNS S|
INNSS|INNSS|INNSS|INNS s||

l IWEWEIIWEWE|IWEWE||/WE WE|||
IWEWE|[WEWE||WEWE||WEW E| |

|Sec 09 T 14S R 12E SLBM ¥ oropop k% oo oo ¥k o ox% L X:X:X*]||Sec
17 T 138 R 13E SLBM L R L N A T

|Sec 10 T 14S R 12E SLBM * :X:X: **X: :X: **X:X:X:X** : : : *]|Sec
18 T 138 R 13E SLBM LR R A S RN L AR AR Y <

|Sec 15 T 148 R 12E SLBM ¥ oXr X** o o X: % oXoX:X**X: :X: *||Sec
19 T 13S R 13E SLBM LR AR L AR L) CHERR

|Sec 22 T 148 R 12E SLBM *R:X:X:X*¥* 1o : %% 2o ;o % @ *||Sec
20 T 13S R 13E SLBM LR NS I 50 SRR LD SRR S

| | |sec
21 T 13S R 13E SLBM LR I 2 SO AT L R |

NATURE OF USE ~----- >

| CHANGED as follows: |
SUPPLEMENTAL to Other Water Rights: Yes

| SUPPLEMENTAL to Other Water Rights: No |

IRR: 645.8000 acs Sol/Sup: 121.3500 acs USED 04/01 - 10/01]]

...........................................................




| | |oTH:
OTHER: Exploration drilling USED 08/16 - 08/15]
| I

|

and dust supression

i

***********************************************************************
*************************************************************
*******************************************************E ND OF D
AT A********************************************************
*******f***************************************************************
*************************************************************




".“‘wmﬁ’j

. (WARNING: Water Rights makes NO claims as to the

accuracy of this data.) RuN DATE: 10/08/2007 Page 1
CHANGE: t31206 WATER RIGHT: 91-409 CERT. NO.:
AMENDATORY? No

BASE WATER RIGHTS: 91-409

RIGHT EVIDENCED BY: 91-409(A9502) Cert. No. 2207

CHANGES: Point of Diversion [X], Place of Use [X], Nature of Use [X],
Reservoir Storage [ J.

B e e e e e e e e e e e e ;e e e e e e e e e e e e e e e e
____________________________________________________________ *
NAME: Canyon Fuel Company LLC
ADDR: Attn: Property Administration
CityPlace One Suite 300
St. Louis MO 63141
INTEREST: 100% REMARKS: c/o Ark Land Company
* - e e e e e
i e e e ———— *
FILED: 03/20/2006 | PRIORITY: 03/20/2006 |ADV BEGAN: _ |ADV
g’ AAAAA } ENDED: | NEWSPAPER:
L ProtestEnd: | PROTESTED: [No ] |HEARNG HLD: | SE
\\\ / ACTION: [Approved] |ActionDate:03/23/2006|PROOF DUE:
EXTENSION: |ELEC/PROOF: [ ] |ELEC/PROOF:
| CERT/WUC: |LAP, ETC: 03/31/2007{LAPS LETTER:
RUSH LETTR: | RENOVATE: |RECON REQ: |TYPE:

[ 1
Status: Lapsed
A R T L R R R L L L L T o arurara GO

b h i A A R A R L g T S 2 L L L E T T ruurera e
HAKREXRRKAK AR ANRXXY T E RE T O F OR E*khhhhhhhrkbhkhhhhhhkhhhhn
KRUARKKRI AR XA IARK RS IA AKX E RE A F T E RAVAerkhkhkhhdhrhhhhrhsrrs
A A R L T T S T h T T L T T
WA A AL A A R R L T 2 g h ht T L rupurururarav,

| FLOW: 9.0 acre-feet
| | FLOW: 9.0 acre-feet |

| SOURCE: Pace Canyon Creek
| ISOURCE: Pace Canyon Creek |

| COUNTY: Carbon
| JCOUNTY: Carbon COM DESC: 11 Miles NW of Sunnyside |




| I
The water will be used for Dugout |

| I

Canyon Mine exploration drilling and dust | |
I .
suppression. |

| : I
I .

l Il
Diverting Works: Portable pump & tank » |

Point Surface:

|Point Surface:

(1) N 1280 ft W 1200 ft from SE cor, Sec 03, T 14S, R 12E, SLBM| | (1)
N 1070 ft W 1100 ft from SE cor, Sec 19, T 138, R 13E, SLBMI

| Dvrting Wks: ‘ Il
Dvrting Wks: I

| Source: |
Source: _ |

| |1 (2)
N 3500 ft W 850 ft from SE cor, Sec 19, T 138, R 13E, SLBMI I‘

|

Dvrting Wks: | Y

|

Source: |

| |'}(3)
N 1325 ft E 1400 ft from SW cor, Sec 20, T 138, R 13E, SLBM[ ]|

|

Dvrting Wks: | |

|

Source: |

| ‘ || (4)
N 1060 £t E 2590 ft from SW cor, Sec 20, T 13S, R 13E, SLBMI il

|

Dvrting Wks: I ¥

I

Source: |

| || (5)
N 1070 £t W 900 ft from SE cor, Sec 20, T 13S, R 13E, SLBMI

I I

Dvrting Wks: |

Source: |
| : |'](6)
N 700 ft E 1970 ft from SW cor, Sec 21, T 138, R 13E, SLBMI




o

N 5
g

Y ?
LH.,,.,./— ‘

! . I
Dvrting Wks: : |

l , , I
Source:

| []¢7)
N 1400 ft W 960 ft from SE cor, Sec 21, T 138, R 13E, SLBMI II

|

Dvrting Wks: | I

I

Source: |

| N
l

| |Stream Alt?: No |

|PLACE OF USE ------ >
| | CHANGED as follows: : |

--NW%-- --NE%-- --SW¥-- --SE¥--
I INNS SIINNS S|INNSS|INNS SI|]
INNSS|INNSS|INNSS|INNS s||
| IWEWE||WEWE|IIWEWE|IWEWE|]]
[WEWE|[WEWE||WEWE||WEW E||

|Sec 09 T 148 R 12E SLBM * *k o:op oz k% o X#% :X: X*|]Sec
17 T 13S R 13E SLBM LA A R L AR L IS €L

|Sec 10 T 14S R 12E SLBM * XX ¥*X: oX: **XK:X:X:X** @ : o: *||Sec
19 T 135 R 13E SLBM *oropox Kk g opop kK ;o kK X oo k|

|Sec 15 T 148 R 12E SLBM * :X:X: k% ; :X: k% :X: X**X: :X: *||Sec
20 T 13S R 13E SLBM LR AN L) SR LIS SR

|Sec 22 T 148 R 12E SLBM *FR:X:XeX¥% ; ; o: *% ;o ;o ox% ; ; : ¥||Sec
21 T 13S R 13E SLBM L AR TR L) SR L R 1|

NATURE OF USE -~---- >

| CHANGED as follows: |

SUPPLEMENTAL to Other Water Rights: Yes
| SUPPLEMENTAL to Other Water Rights: No |

............................................................

STK: 810.0000 Cattle or Equivalent USED 04/01 - 10/01]|




Wmm\
¢ 3
) !
Jy
J

I-l0000..000»-..0.0.0"'0..l--tl'lbl.t.oe-oooopo--uv.h.o'o.vo--v-lI-l-l

-oo-.~'----ot-vuul'oo.vooooOooobooo-.--o.oc...u.ooooaoo--.ool

i l IOTH:
OTHER: Exploration drilling USED 04/01 - 04/01]
! I

|

and dust supression

***********************************************************************
*************************************************************
*******************************************************E ND OF D
AT A********************************************************
***********************************************************************
*************************************************************




Select Related information

(WARNING: Water Rights makes NO claims as to the

accuracy of this data. ) RUN DATE: 10/08/2007 Page 1
CHANGE: t32919 WATER RIGHT: 91-409 CERT. NO.:
AMENDATORY? No

BASE WATER RIGHTS: 91-409

RIGHT EVIDENCED BY: 91- -409(A9502)

-CHANGES: Point of Diversion [X], Place of Use [X], Nature of Use [X],

Reservoir Storage [ ].

NAME: Canyon Fuel Company LLC
ADDR: Attn: Property Administration
CityPlace One Suite 300

St. Louis MO 63141

INTEREST: 100% REMARKS: c/o Ark Land Company

A e e e e e e e e e e e e e
____________________________________________________________ *

FILED: © 04/26/2007|PRIORITY: 04/26/2007 |ADV BEGAN: |ADV
ENDED: INEWSPAPER: No Adv Required

ProtestEnd: | PROTESTED: [No ] |HEARNG HLD: | SE
ACTION: [Approved]|ActionDate: :05/01/2007 | PROOF DUE:

EXTENSION: |ELEC/PROOF: [ ] ELEC/PROOQF:

| CERT/WUC: ILAP, ETC: 05/01/2008|LAPS LETTER:

RUSH LETTR: | RENOVATE : |RECON REQ: |ITYPE:

[ ]
Status: Approved
b R L L L L T g n hE L T T L

b R L L R T T L e T L LT PP,
FRERKKERKKRAIKKKKKK IR AAH E RE T O F O R Ehrhdhhhhdhdkbdhhbhhhhdd
IR IRAAARRAIKIRIR AKX AT E RE A F T E RIFIERFAAAER*R bR ek bk o
Mt k1 T T
b R Ly R 2 L d L E T L L PO,

| FLOW: 12.0 acre-feet
| | FLOW: 12.0 acre-feet |

| SOURCE: Pace Canyon Creek
| ISOURCE: Pace Canyon Creek |

|COUNTY: Carbon
| JCOUNTY: Carbon COM DESC: 11 Miles NE of Wellington |




| I
Additional Place of Uge: |

} I
I I
Sections 16, 17, 18, 19, 20, 21, and | |
| ¥

30 of T13S, R13E, SLB&M. |

|

|

In addition to normal mining |

l .

activities, the applicant seeks to use water for |
drilling program incidental to coal |

a
mining including dust suppression, fire |

|

pProtection, and coal pProcessing. |
I

l

l

|POINT (S) OF DIVERSION ------ > | | saME
AS HERETOFORE, AND IN ADDITION TO: (Click link for WRPLAT) |

R ===

|Point Surface:

| |IPoint surface:

[(1) N 1280 ft W 1200 ft from SE cor, Sec 03, T 148, R 12E, SLBM|| (1)
N 1070 ft W 1100 ft from SE cor, Sec 19, T 138, R 13E, SLBMI

| Dvrting Wks: I
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SPRINGS
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“321” Monitoring Data 2007

Date Time pH Cond. Temp. Flow (gpm) Comments
3/15/07 1220 NOA Snowl/Ice
5/18/07 1420 | 8.08 406 4 1.5
6/21/07 1114 | 8.11 410 7.6 1.3
7/24/07 834 7.38 469 8.5 0.75
8/30/07 1205 | 7.42 471 8 0.7

“322" Monitoring Data 2007
Date Time pH Cond. Temp. Flow (gpm) Comments
3/15/07 1220 NOA Snow/Ice
6/21/07 905 7.84 704 7 18
7/24/07 916 7.91 698 9 0.2 Livestock
8/30/07 1130 7.91 663 11 0.1 Livestock




" Wet Chemistry

Inorganic Analytical

AEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Results

Soldier Creek Coal Company ACZ Sample ID: L63413-01-
Project ID: Date Sampled: 06/21/07 00:00
Sample ID: 321 Date Received:  06/25/07
' Sample Matrix: Ground Water
Inorganic Prep )
fParameter EPA Method Result Qual Units MDL  PQL Date §Ana|yst

Total Hot Plate M200.2 ICP 06/27/07 19:18 erf
Digestion

Metals Analysis

Parameter - EPA Nethod - Result Qual Units MDL  PQL Date - Analyst
Calcium, dissolved M200.7 ICP 775 mg/L 0.2 1 07/03/07 13:37 msh
Iron, dissolved M200.7 ICP U mg/L 002 0.05 07/03/07 13:37 msh
Iron, total M200.7 ICP 1.59 mg/ 0.02 0.05 07/05/07 22:24 djt
Magnesium, dissolved M200.7 ICP 225 mg/L 0.2 1 07/03/07 13:37 msh
Manganese, dissolved M200.7 ICP ] mglL 0.005 0.03 07/03/07 13:37 msh
Manganesae, total M200.7 ICP 0.024 B mg/L 0.005 0.03 07/0507 22:24 djt
Potassium, dissolved M200.7 ICP 1.0 B mgiL 03 2 07/03/07 13:37 msh
Sodium, dissolved M200.7 iICP 9.2 mg/L 0.3 2 07/03/07 13:37 msh

Parameter

EPA Method

Result

Qual XQ

MDL - PQL

Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 270 mglL 2 20  06/26/07 0:00 lcp/jif
CaCo3

Carbonate as CaC0O3 U mg/L 2 20 06/26/07 0:00 lepljif

Hydroxide as CaCO3 U mg/L 2 20  06/26/07 0:00 leplpf

Total Alkalinity 270 mg/L 2 20  06/26/07 0:00 lcp/jif
Cation-Anion Balance Calculation

Cation-Anion Balance 6.1 % 07/10/07 15:15 calc

Sum of Anions 54 meg/lL 01 05 07/10/07 15:15 calc

Sum of Cations 6.1 meqg/L 0.1 05 07/10/07 15:15 calc
Chloride 325.2 / SM4500CI-E 3 B mg/L 1 5  07/02/07 15:00 amljag
Residue, Filterable 160.1/ SM2540C 290 mg/L 10 20 06/28/07 15:50 jif
(TDS) @180C
Sulfate SM4500 S04-D V] mg/L 10 50  07/03/07 9:20 aeh
TDS (calculated) Calculation 275 mgi. 10 50 07/10/07 15:15 calc
TDS (ratio - Calculation 1.05 07110/07 15:15 calc
measured/calculated)

* Please refer to Qualifier Reports for detail.

REPIN.02.06.05.01
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Inorganic Analytical

é AEZ Laboratories, Inc.

‘ 2773 Downhill DitveSteamboat Springs, CO 80487 (800) 334-5403 Results
Soldier Creek Coal Company ACZ Sample ID: L64797-01
Project ID: ' Date Sampled: 08/30/07 12:05
Sample ID: 321 : Date Received: 09/04/07

Sample Matrix: Ground Water

Inorganic Prep
Parameter EPA Method

Total Hot Plate M200.2 ICP
Digestion

Metals Analysis
Parameter EPA Method . Resuit

Units

Result Qual XQ

09/05/07 14:15 bji

Quat XQ Analyst

Calcium, dissolved M200.7 ICP 759 mg/L 02 1 09/06/07 3:00 djt
Iron, dissolved M200.7 ICP 0.03 B mg/iL 0.02 0.05 09/06/07 3:00 dijt
Iron, total M200.7 iCP 0.24 mgit 0.02 0.05 09/06/07 20:31 erf
Magnesium, dissolved M200.7 ICP 2214 mgiL 02 1 09/06/07 3:00 djt
Manganese, dissolved M200.7 ICP 0.014 B mg/L 0.005 0.03 09/06/07 3:.00 djt
Manganese, total M200.7 ICP 0.007 B mg/L 0.005 0.03 09/06/07 20:31 erf
Potassium, dissolved  M200.7 ICP 1.1 B mg/L. 0.3 2 09/06/07 3:00 djt
Sodium, dissolved M200.7 ICP 10.0 mg/L 03 2 09/06/07 3:00 dit
Wet Chemistry

‘Analyst

Parameter EPA Method - Result Quat XQ Units

~~,  Alkalinity as CaCO3  SM2320B - Titration

. Bicarbonate as 274 mg/L 2 20  09/06/07 0:00 lcp
4 . CaCo3
) Carbonate as CaCO3 U mg/L 2 20 09/06/07 0:00 lep
Hydroxide as CaCO3 U mg/L 2 20  09/06/07 0:00 lep
Total Alkalinity 274 mg/L 2 20  09/06/07 0:00 lep
Cation-Anion Balance Calculation
Cation-Anion Balance 43 % 09/17/07 0:00 calc
Sum of Anions 55 meq/L 0.1 05 0917/07 0:00 cale
Sum of Cations 6.0 meg/t. 0.1 05 09/17/07 0:00 cale
Chloride 325.2/ SM4500CI-E 2 B * mg/L. 1 5  09/10/07 12:59 mis
Residue, Filterable 160.1/ SM2540C 290 mg/L 10 20 09/04/07 16:22 lcp
(TDS) @180C
Sulfate SM4500 S04-D U mg/L 10 50  09/05/07 9:14 aeh
TDS (calculated) Calculation 276 mg/L 10 50  09/17/07 0:00 calc
TDS (ratio - Calculation 1.05 09/17/07 0:00 calc
measured/calculated)
) qum.oz.os.osm * Please refor to Qualifier Reports for details.
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| Inorganic Analytical

AEZ Laboratories, inc.

ﬁ{;. 2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Results
Soldier Creek Coal Company ACZ Sample ID: L64797-02
Project ID: Date Sampled: 08/30/07 11:30
Sample ID: 322 Date Received: 09/04/07 -

Sample Matrix: Ground Water

Inorganic Prep
Parameter EPA Method

Total Hot Plate M200.2 ICP
Digestion

Metals Analysis

Resuit Qual XQ

09/05/07 16:10 bj

Date © . Analyst

Parameter EPA Method Result Qual XQ Units

Calcium, dissolved M200.7 ICP 91.6 mglL 02 1 09/06/07 3:04 djt
Iron, dissolved M200.7 ICP u mg/L. 0.02 005 09/06/07 3:04 djt
Iron, total M200.7 ICP 8.27 mg/L 0.02 005 09/06/07 20:35 erf
Magnesium, dissolved M200.7 ICP . 413 mg/L 02 1 09/06/07 3:04 djt
Manganese, dissolved M200.7 ICP 0.014 B mg/t 0.005 0.03 09/06/07 3:04 djt
Manganese, total M200.7 iCP 0.512 mg/L 0.005 0.03 09/06/07 20:35 erf
Potassium, dissolved M200.7 ICP 15 B mg/L. 0.3 2 09/06/07 3:04 djt
Sodium, dissolved M200.7 ICP 257 mg/L 0.3 2 09/06/07 3:04 djt
Wet Chemistry .

Parameter o EPA Method Result  Qual XQ Date [Analyst

<75 Alkalinity as CaCO3  SM23208 - Titration
{ g Bicarbonate as ' 390 mg/L 2 20  09/06/07 0:00 lep
CaCo3
Carbonate as CaCO3 6 B mg/t. 2 20 09/06/07 0:00 Icp
Hydroxide as CaCO3 u mg/lL 2 20 09/06/07 0:00 lcp
Total Alkalinity 396 mg/l 2 20  09/06/07 0:00 lcp
Cation-Anion Balance  Calculation
Cation-Anion Balance 28 % 09/17/07 0:00 calc
Sum of Anions 8.6 meg/L 0.1 0.5  09/17/07 0:00 calc
Sum of Cations 9.1 meg/L 0.1 0.5 09/17/07 0:00 cale
Chloride 325.2 / SM4500CI-E 2 B * mg/L 1 5 09/10/07 13:01 mis
Residue, Filterable 160.1 / SM2540C 430 mg/L 10 20  09/04/07 16:23 lcp
(TDS) @180C
Sulfate SM4500 SO4-D 30 B mg/l. 10 50 09/05/07 9:19 aeh
TDS (calculated) Calculation 432 mg/L 10 50 09/17/07 0:00 calc
TDS (ratio - Calculation 1.00 09/17/07 0:00 calc
measured/calculated)
” ‘Qamz.os,osm * Please rofer to Qualifier Reports for details.
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5 Y

[ Inorganic Analytical

IIEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Results
Soldier Creek Coal Company ACZ Sample ID:  L63413-02
Project ID: . Date Sampled:  06/21/07 00:00
Sample ID: 322 Date Received:  06/25/07

Sample Matrix: Ground Water

Inorganic Prep
EParameter EPA Method

Total Hot Plate M200.2 iCP
Digestion

Metals Analysis

Date [Analyst
06/27/07 19:30 erf

Result XQ Units MDL  PQL

Qual

Parameter EPA Method : Result Qual XQ Units MDL - PQL Date |Analyst
Calcium, dissolved M200.7 iCcP 91.4 mg/L 0.2 1 07/03/07 13:40 msh
Iron, dissoived M200.7 icP v mglL 0.02 0.05 07/03/07 13:40 msh
Iron, total ‘ M200.7 ICP 069 . mg/. 0.02 0.05 07/05/07 22:28 dit
Magnesium, dissolved M200.7 ICP 438 mg/lL 02 1 07/03/07 13:40 msh
Manganese, dissolved M200.7 ICP 0.018 B mg/L 0.005 0.03 07/03/07 13:40 msh
Manganese, total M200.7 ICP 0.040 mg/L 0.005 0.03 07/05/07 22:28 dit
Potassium, dissolved M200.7 ICP 15 B mg/L 03 2 07/03/07 13:40 msh
Sodium, dissolved M200.7 ICP 245 mg/L 0.3 2 07/03/07 13:40 msh
Wet Chemistry '
Parameter EPA HMethod Result  Qual XQ  Units ~ WMDL PQL Date
~ - Alkalinity as CaCO3  SM2320B - Titration
i:. Bicarbonate as 380 mg/lL 2 20 06/26/070:00 icpiif
‘ CaCo3 ‘
h Carbonate as CaC03 U mg/L 2 20 06/26/070:00 Icpijif
Hydroxide as CaCO3 U mg/L 2 20  06/26/07 0:00 lep/if
Total Alkalinity 380 R 2 20  06/26/07 0:00 Icp/if
Cation-Anion Balance Calculation
Cation-Anion Balance 5.1 % 07/10/07 15:15 calc
Sum of Anions 8.3 meq/L 0.1 05 07/10/07 15:15 calc
Sum of Cations 9.2 meg/L 0.1 05 07/10/07 15:15 cale
Chioride 325.2/ SM4500CI-E 3 B * mg/L 1 5  07/02/07 15:02 amljag
Residue, Filterable 160.1/SM2540C 420 mg/L 10 20  06/28/07 15:52 Jif
(TDS) @180C
Suifate 8M4500 SO4-D 30 B mg/L 10 50  07/03/07 9:23 aeh
TDS (caiculated) Calculation 422 mg/L 10 50  07/10/07 15:15 calc
TDS (ratio - Calculation 1.00 07/10/07 15:15 calc
measured/calculated)
) .;"N~02-06'05-01 * Please refer to Qualifier Reports for detail.
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1.0 INTRODUCTION

This addition to the Dugout Canyon Mine (Dugout) PHC is being prepared in conjunction with
expansion of the mine permit area to include approximately 240 additional acres to the northeastern
portion of the permit area. This addition includes updates to the surface and ground water
monitoring plan, updated flow and water quality information for selected monitoring sites, additional
monitoring sites, and the probable hydrologic impacts of mining to the approximate 240 acres of
added permit area. This addition to the PHC does not address all sections of the existing PHC,
rather only those sections that either need updating with currentinformation and are pertinent to the
Dugout Mine or sections that include new data. While all sections of the existing PHC are listed in

the text of this addition, the sections not changed are indicated by the text “No Changes Made”.
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2.0 ANALYSIS OF SURFACE AND GROUNDWATER SYSTEMS
21 STUDY AREA

Section 12 of T13S R12E and Sections 16, 17, 18, and 21 of T13S R13E have been added to the
study area as a result of permit area expansion. Portions of the drainage areas thatintersect these
sections have also been added to the study area (PHC Update Figure 1). The addition to the study
area includes portions of the headwaters of Pace and Dugout Canyons as well as a small portion
of the headwaters of unnamed tributary (Section 17) to Cow Canyon, a tributary to Nine Mile

Canyon. The expanded area lies almost exclusively within the exposed Tertiary-age Colton
Formation.

22 METHODS OF INVESTIGATION

Methods similar to the initial PHC investigation have been employed to determine possible
hydrologic consequences due to proposed mining of the 240 acre expansion and in the updating
of the existing Dugout Mine portion of the PHC. Also, measured flow and selected chemistry
parameters have been reviewed for existing Dugout Mine monitoring sites to determine what, if any,
impacts have occurred to surface and ground water resources. Baseline field data have been
collected from surface and ground water sites in the expansion area and new monitoring sites have
been selected to be added to the permit water monitoring schedule. Water quality samples have
been obtained and analyzed for these selected sites.

2.3 DESCRIPTION OF DATA

The 240 acre expansion sample locations are identified on Plate 7-1 and tables listing the
measured field parameters are listed in PHC Update Table 1 and included in Attachment 1.
Laboratory analysis results for the selected water monitoring sites in the expansion area are also
included in Attachment 1. Graphs supporting the discussion regarding mining impacts to existing
monitoring sites are included in Attachments 2, 3 and 4 of this document.

24 EXPLANATION OF CHEMICAL REPORTING UNITS AND TERMS
No Changes Made
2.5 OVERVIEW OF MINE OPERATIONS
2.5.1 HISTORY OF MINE OWNERSHIP AND OPERATION
In this PHC update, this section pertains to the operation of Dugout Canyon Mine. The Soldier
Canyon Mine was idled in 1998 and has not been actively mined since thatdate. Future mine plans

potentially include reopening the mine once the reserves at the Dugout Canyon Mine are de:pleted.
Monitoring of the majority of the water monitoring sites associated with the Soldier Canyon Mine was

2
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suspended in 2003.

As an update to the history of the mine ownership, a brief discussion of the ownership of the Solder
Canyon and Dugout Mine properties is presented herein. Arco Coal purchased the Soldier Canyon
and Dugout Mine properties from Coastal Corporation in 1996 and combined this property with the
Sufco and Skyline mines to form Canyon Fuel Company, LLC. Itochu purchased from Arco a
portion of Canyon Fuel Company, LLC. Arco sold its interest in Canyon Fuel Company, LLC to
Arch Coal, LLCin 1998. Itochu sold its interestin the Canyon Fuel properties in 2004 to Arch Coal.

Dugout Canyon Mine was opened in 1998 when mining activities began in the Rock Canyon seam.
Longwall mining moved from the Rock Canyon seam to the Gilson seam in February 2004 and has
continued through 2007. Itis anticipated mining will continue to occurin either the Rock Canyon or
Gilson seams at this mine through at least 2013.

2.5.2 MINING TECHNIQUES AND LOCATIONS

Since the Dugout Mine was opened, the primary method of coal extraction has been using longwall
techniques supported by development mining using continuous mining equipment. Initial mining
within the Rock Canyon seam began with typical two- or three-entry systems for the headgates and
tailgates. However, difficulties in roof control and depth of cover forced the mine to develop longwall
panels that were and currently are separated by thick coal barrier pillars. Most of the future panels
will be separated by barrier pillars. Improved roof control has been obtained by using the barrier
pillar technique and subsidence over those panels separated by the barriers is notably less than
those panels lacking the barrier pillars.

2.5.2.1 Rock Dusting
No Changes Made
2.5.2.2 Water management and discharge to Dugout and Pace Creeks

Water is collected in the Dugout Mine from numerous roof drips, fractures and faults. The water
is managed through as series of sumps that include flooded gob and abandoned workings.
Discharge rates and total volumes have changed throughout the years since the mine opened in
1998. Overall, between 1998 and September 2007, the average discharge rate from the mine to
Dugout Creek has increased from a few gallons per minute to a rate of about 1200 gpm, though
recent (July 2007) discharges rates have occasionally been higher due to power failures and
interception of additional ground water. Discharge to Pace Creek from the Pace Canyon Fan
portals can also average as much as 700 gpm. Both discharge rates vary according to the volume
of intercepted water, holding capacities within the sumps and gobs, and power availability.

Water discharged from the mine to both Dugout Creek and Pace Creek must be compliant with the

limits of the mines UPDES permit. The mine has a limit of one ton per day of Total Dissolved So]ids
(TDS) as part of its UPDES permit. Dugout frequently cannot meet this limit and has entered into

3
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an agreement with the Utah Division of Water Quality to participate in a salinity reduction program
within the Price River drainage. The agreement allows the mine to discharge additional tons of TDS
provided the mine continues to participate in the salinity reduction program. The program was
initiated in 2005 and will continue through atleast 2013. Tons of TDS discharged from the mine has
averaged between approximately one and nine tons per day.

2.5.2.2 Methane Extraction

Certain areas of the Dugout Mine contain methane gas. The gas is typically encountered at the
mining face during both development and longwall mining. Methane gas is also released in the gob.
To help reduce the volume of methane within the ventilation system of the mine, numerous methane
drainage wells have been drilled and completed from the surface to above the coal seam in the
developed longwall panels. The wells typically drain methane after the longwall has passed the well
location. The methane drainage wells are operated until the methane concentration drops to a
minimal level. The wells are then often shut in or abandoned.

Mining operations also have encountered hydrogen sulfide gases but notin the concentrations that
methane gas has been encountered. Both the methane and hydrogen sulfide gasses appear to
increase in volume as the depth of cover over the mined seam increases.

2.6 GEOLOGIC SETTING
2.6.1 GEOLOGY

The geologic setting of the Dugout Canyon Mine is discussed in some detail in Chapter 6 of the
M&RP. The original PHC briefly describes the geologic setting of the Soldier Canyon. Other than
the description of the physical location of that mine, the general description can be applied to some
extent to the Dugout Canyon Mine.

2.6.2 BEDROCK FORMATIONS
No Changes Made
2.6.3 GEOLOGIC STRUCTURE -

Bedrock in the Dugout Canyon Mine generally dips to the north-northeast at an average of 8
degrees. Normal faults do occur in the mine area but typically have throws measured in feet and
nottens of feet. Most faults encountered underground have little or no obvious surface expression.
Afew faults encountered underground have produced water from the floor and roof. Typically, the
flow from the roof will diminish significantly over a short period of time while flow from the roof will
also diminish but may persist for several months or even years.

Fractures are also encountered during the mining process and some can produce water similar to
the faults. The majority of both the fault and fracture systems trend northwest to southeast. Afew

4
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fractures and faults trend east west in the Pace Canyon area.
2.6.4 PHYSIOGRAPHY

The description contained in the original PHC is adequate for the Dugout Canyon Mine. The same
elements exist both at the Soldier Canyon and Dugout Canyon Mines.

2.7 HYDROLOGY
2.7.1 CLIMATE

This section of the original PHC is adequate to describe the general climate of the Dugout Canyon
Mine area.

2.7.2 HYDROLOGY

As described in the original PHC, Dugout Canyon Mine is located within the Price River Drainage.
It currently operates with in the Dugout Canyon, Pace Creek, Fish Creek, and Pine Creek drainages
that are tributary to the Price River drainage. The 240 acre expansion will result in the mine
operating within small portions of the unnamed tributary (Section 17) of Cow Canyon a tributary to
Nine Mile Canyon. Both the Price River and Nine Mile drainages are tributary to the Green River.

The general description of the function and water chemistry of the ephemeral, intermittent, and
perennial streams in this section of the original PHC is adequate to describe the conditions within
the existing permitarea. While the 240 acre expansion includes a small portion of the Cow Canyon
drainage, the mining and related minor amounts of subsidence will not occur under or near perennial
streams. The segments of drainages that will be undermined are ephemeral in nature. No
significant surface disturbance that would impact the drainage are planned, except a pad for the
drilling of a methane drainage well(s). Ground water samples have been obtained from a few
springs within the drainage and are described in Section 2.8.2 of this addendum.

2.8 HYDROGEOLOGY
No Changes Made
2.8.1 CHEMICAL EVOLUTION OF GROUND WATERS
No Changes Made
2.8.2 DESCRIPTION OF GROUND WATER SYSTEMS
This update to the PHC will concentrate on the physical characteristics of the spring locations and

the flow volumes discharging from the springs associated with the Dugout Mine area. Since most
of the monitored springs are currently located outside of the mining area, flow rates where chosen
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to be the parameter that would most likely be impacted by mining activities. ‘The general water
chemistry of the monitored springs has not significantly changed since monitoring began.

Perched Groundwater Systems

A general discussion of perched groundwater systems in the Colton, Flagstaff, North Horn, Price
River, and the Castlegate Sandstone formations, follows.

The nature and occurrence of groundwater systems in the Wasatch Plateau and Book Cliffs coal
fields are described in a Geological Society of America Bulletin publication (Mayo etal., 2003). The
Dugout Canyon Mine permit and adjacent area is included in the study area for this publication. This
publication describes active and inactive groundwater flow systems in stratified mountainous
terrains. Mayo et al. describe groundwater systems in the Dugout Canyon Mine area as occurring
in one of two fundamental groundwater flow regimes. These include “active” groundwater flow
systems, and “inactive” groundwater flow systems. Active zone groundwater flow paths are
continuous, and responsive to annual recharge and climatic variability. Active zone groundwater
systems support springs discharging at the surface in the area. Inactive zone groundwater systems
have extremely limited or no communication with annual recharge. Inactive zone groundwater
systems may be partitioned, occur as discrete bodies, and may occur in hydraulically isolated
regions that do not have hydraulic communication with each other (Mayo et al, 2003; See also Mayo
and Morris, 2000).

In the vicinity of the Dugout Canyon Mine, discharge of groundwater from geologic formations
overlying mining areas occurs primarily from localized perched groundwater systems (See
Appendix 7-3 for further information on shallow groundwater systems). Perched groundwater
systems in the near-surface bedrock formations overlying the Dugout Canyon Mine (including the
region near the permit expansion area) were noted by Waddell et al. (1986). Itis noteworthy that
Waddell reports perched groundwater systems encountered in some drill holes, while perched
groundwater systems were not encountered in some other nearby drill holes (See Figure 19 in
Waddelletal., 1986). This condition demonstrates the lack of lateral continuity in the local perched
groundwater systems presentin the area and also highlights the fact that meaningful potentiometric
surface maps cannot be constructed for these isolated perched groundwater systems.

The presence of local perched groundwater systems overlying unsaturated strata and the hydraulic
disconnect between the shallow perched groundwaters and the deep Blackhawk Formation
groundwater systems encountered during mining operations is fundamentally the result of the
heterogeneity of the rock sequence in the region (Mayo et al, 2003). The flow of bedrock
groundwater in quantities sufficient to support discharge to springs occurs primarily within
permeable sandstone strata. Groundwater flow along fault planes, bedding planes, and through
rocks with fracture-enhanced permeability also occurs locally. In the rock sequence overlying the
Dugout Canyon Mine area, the permeable sandstone units commonly exist as discontinuous
sandstone paleochannels. Annotated photographs showing sandstone fluvial channels in the Colton
Formation near Colton, Utah are presented in Figures X and Y. Also shown on Figures Xand Y are
the fine-grained sediments with lower hydraulic conductivities that encase the more permeable
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sandstone rocks in the fluvial channels. Because of the depositional environments in which these
rocks were formed, the fluvial sandstone paleochannels are commonly encased both vertically and
horizontally by low-permeability rocks (shales, mudstones, and claystones; Mayo et al., 2003).
Although the permeability of individual sandstone bodies may be of aquifer quality, the overall ability
of these rocks to transmit water horizontally over great distances is low because of the
discontinuous nature of the sandstones (Mayo et al., 2003). The surrounding low-permeability rocks
impede the outward migration of groundwater from permeable strata both vertically and horizontally.
The abundant presence of low-permeability strata in the rock sequence, and the discontinuous
character of permeable strata prevent the appreciable downward migration of groundwater from the
perched systems into deeper horizons (or into the underground mine environment; Mayo et al.,
2003). Asindicated in Appendix 7-3 and based on drilling data (Appendix 6-1 and 7-4), large portions
of the rock sequence overlying mining areas in the Dugout Canyon Mine area do not appear to be
fully saturated in the vicinity of the Dugout Canyon Mine.

Unlike the Colton, Flagstaff, North Horn, and Price River formations, which consist largely of
low-permeability rocks with interbedded sandstone strata, the Castlegate Sandstone in composed
primarily of sandstone rocks. However, for several reasons, large aquifers do not form in the
Castlegate Sandstone. The Castlegate Sandstone is not a uniform sand deposit. Rather,
interbedded with the lenticular fluvial braided sandstone horizons are repeating sequences of
mudstone drapes or depositional bounding surfaces (Mayo et al., 2003). The permeabilities of the
mudstone drapes are typically many times lower than that of the surrounding sandstone.
Consequently, although portions of the Castlegate Sandstone are sufficiently permeable to facilitate
groundwater flow, the interbedded mudstones drapes partition and isolate these sandstone units
such that the overall ability of the formation to transmit water both laterally and vertically over
significantdistances is poor (Mayo et al., 2003). Where Castlegate Sandstone discharge is present,
itis most commonly associated with the presence of fracturing or jointing. Additionally, the potential
for recharge to the Castlegate Sandstone is low. The pervasiveness of low-permeability strata in
the geologic formations overlying the Castlegate prevents appreciable recharge to the formation
from vertical leakage from the overlying formations. Additionally, because of the limited surface
exposure of the Castlegate Sandstone in the area, the potential for groundwater recharge directly
onto the Castlegate is low. As discussed above, the observation that the Castlegate Sandstone
does not support many springs in the region and that much of the formation was dry when drilled
supports these conclusions (See drilling data in Appendix 6-1 and Appendix 7-4). Because geologic
and hydrogeologic conditions in the Castlegate Sandstone in the proposed expansion area are
believed to be very similar to those in surrounding areas in the Book Cliffs coal field, itis considered
probable that the hydrogeologic behavior of Castlegate Sandstone groundwater systems in the
proposed expansion area will be consistent with the Castlegate Sandstone groundwater flow
conditions described regionally by Mayo (2003).

It should be noted that although there appear to be large areas of unsaturated low-permeability rock
surrounding the perched groundwater systems, saturated low-permeability strata are likely also
present locally in the rock sequence. However, the rate of movement of water in the low
permeability strata is commonly several orders of magnitude less than that in the permeable
sandstone horizons (Mayo et al., 2003; Waddell, 1986). Consequently, groundwater in these
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horizons likely exists mostly under relatively stagnant conditions and is not of much consequence
to the hydrologic balance.

The shallow, perched groundwater systems in the Dugout Canyon Mine area are likely recharged
where the up-dip ends of the sandstone beds or fractured bedrock strata are exposed at the land
surface in wet areas, or where the beds are directly overlain by water-bearing alluvial or colluvial
sediments. Recharge to the sandstones from overlying saturated shallow fractured bedrock may
also occur. Recharge to the sandstone strata via direct vertical leakage from overlying, competent,
low-permeability strata is probably low (Waddell, 1986).

Discharge rates from shallow, perched groundwater systems overlying mining areas in the Dugout
Canyon Mine generally exhibit both seasonal and climatic variability (see Appendix 7-3 and flow
information submitted to the Division’s online hydrology database). Most springs discharging from
perched systems respond rapidly to the annual snowmelt recharge event, followed by a rapid
waning of discharge rates later in the year. These conditions are indicative of shallow groundwater
systems that are in good hydraulic communication with shallow, active recharge sources (i.e.,
active zone groundwater systems). These conditions are not commonly observed in springs
discharging from large aquifers with large storage volumes (Waddell, 1986).

Groundwater flow directions in the perched groundwater systems are constrained largely by the
geometry of the permeable sandstone strata through which the groundwater is conveyed. In the
general sense, it may be stated that perched groundwaters flow from up-dip recharge areas to
topographically lower discharge areas. However, because the sinuous geometries and subsurface
locations of individual three-dimensional sandstone paleochannels (or other fractured or permeable
strata) are difficult to delineate in the subsurface, the determination of concise groundwater flow
directions within these bodies is problematic.

Discharge from the perched groundwater systems commonly occurs where the down-dip ends of
the permeable sandstones or bedrock fractures or bedding planes intersect the land surface
(Waddell, 1986; Mayo et al., 2003). In some localities, the presence of bedrock fracturing or jointing
within sandstone channels enhances the hydraulic conductivity locally. Itis notuncommon for the
spring discharge locations from perched groundwater systems to coincide with the occurrence of
local bedrock fracturing (Mayo et al., 2003). Where fracturing of the bedrock is present at
groundwater discharge locations, spring discharge locations are commonly focused into discrete
spring locations rather than as diffuse seepage through porous rock.

Potentiometric Surface Maps

Afundamental assumption underlying the construction of a potentiometric surface contour map is
thatthere is a continuously saturated, interconnected aquifer that is present over a substantial aerial
extent. Because there are no identified aerially extensive groundwater regimes in the strata
overlying coal mining areas in the Dugout Canyon Mine area (See Appendix 7-3), and the probable
lack of connection between the individual small perched groundwater systems, itis not possible or
scientifically correct to draw potentiometric surface contour maps for these groundwater systems
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at a reasonable scale. While potentiometric surface contour maps of individual small, perched
groundwater systems could conceivably be created at a local scale, it would be impractical and of
limited value to do so. Consequently, potentiometric surface contour maps depicting groundwater
conditions cannot be presented here.

Delineation of Likely Recharge Areas for Springs in the Expansion Area

While it is not possible to precisely delineate the recharge areas for individual springs using the
existing hydrogeologic data, a determination of the most probable recharge area is possible using
existing geologic, hydrogeologic, and topographic information. A discussion of the most probable
recharge areas for springs in the expansion area is presented below.

Two springs (260 and 260A) have been identified within the boundaries of the expansion area that
has the possibility of being impacted by subsidence. The Division of Water Rights (DWRi) has
indicated two other springs are located in the eastern portion of Section 17, T13 SR 13 E and
within the permit expansion area. However, these springs were not found in the original seep and
spring survey or subsequent surveys. Dugout has committed to take the water right owners to the
DWRIi mapped locations to verify whether or not these springs do indeed exist.

A few other springs, 261, 262, 262A, 263, 263A, have been identified in the nearby surrounding
areas outside the permit area. These springs are outside the area where subsidence would
potentially occur and are separated from the underlying coal seams by more than 2,000 feet of
cover. Mining impacts to the recharge area of these springs will only occur in a very small portion
of the recharge area and will likely be similar to spring 260. Because of this, the impacts to the
springs outside the permit and subsidence area have not been considered individually. The potential
for impacting these springs is considered negligible.

Spring 260 is part of the mine’s water monitoring program and thus has several years of data that
can be analyzed. Spring 260A is not part of the water monitoring program. Both springs appear to
discharge from the same shallow groundwater system as they are in close proximity to one another
and discharge at similar elevations. Therefore, itis assumed that mining induced impacts to these
two springs would be similar in nature.

Spring 260 discharges from the east side of the canyon wall near the bottom of the local
surface-water drainage. The spring discharges from the Colton Formation at an elevation of about
8600 feetabove sealevel. Because groundwater must recharge in an area topographically higher
than the spring discharge location in order to provide driving hydraulic head, the recharge area for
the spring must lie at an elevation greater than 8600 feet. As shown in Figure 2 and Plate 7-1, areas
higher than 8600 feet in elevation that could potentially be recharge areas for spring 260 are present
inthe region to the southeast of the spring and also in the region to the northwest of the spring. Both
of these areas are situated along the crest of the Book Cliffs escarpment and are truncated on both
the north and south by incised drainages and escarpments.

Because of the considerable discharge from spring 260, which averaged 20.0 gpm between 2000
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and 2007, it seems unlikely that sufficient recharge to support the spring could occur on the small
surface area situated on the very steep slopes of the south-facing Book Cliffs escarpment above
an elevation of 8600 feetimmediately south of the spring area (Figure 2). Rather, it seems more
likely that the relatively flat and broad high-elevation plateau surfaces above 8600 feet as depicted
on Figure 2 and Plate 7-1 could provide recharge in sufficient quantities to support the observed
discharge at the spring.

The sedimentary rocks in the vicinity of the Dugout Canyon Mine area dip at about 8 degrees to the
north-northeast (Appendix 7-3). The strike of the rock formations in the area is approximately
coincident with the trend of the Book Cliffs escarpment. Similarly, most minor fracture orientations
in the coal seams and in the adjacent rock formations trend in roughly the same direction as the
strike of the Book Cliffs escarpment (Appendix 7-3). Assuming a primarily northerly component to
the bedrock dip in the area, the high- elevation area situated to the southeast of the spring seems
more likely to be the recharge area for spring 260 than the high-elevation area to the northwest.
This conclusion is based on the assumption that most of the northwest area would be
stratigraphically down-dip of the spring area. The observation that spring 260 emanates from the
east side of the canyon seems to support this conclusion. Consequently, the area to the southeast
of spring 260 at an elevation above 8600 feet and stratigraphically up-dip of the spring location is
considered the most likely recharge area for the spring (Figure 2). While the maximum lateral extent
of the recharge area from the spring discharge location is not known, an arbitrary (and likely
conservative) estimate of about 1.6 miles is delineated on Plate 7-1 and on Figure 2.

Itis interesting to note that the maximum possible depth of circulation for the groundwater system
that supports spring 260 is less than about 350 feet (maximum topographic elevation in the probable
recharge area minus the spring discharge elevation). This observation supports the conclusion that
spring 260 originates from a shallow, perched groundwater system and not from a large aquifer of
regional extent.

It should be noted that although the spring discharges from the east side of the canyon, itis possible
that the sandstone channel or fracture network that focuses discharge to the spring is continuous
on both the east and west sides of the canyon near spring 260. Consequently, itis possible that the
groundwater recharge area could alsoinclude portions of the high-elevation region to the northwest
of the spring depicted on Figure 2, although this is considered a less likely scenario.

Spring 261 discharges from near the bottom of the canyon a short distance north of the expansion
areaboundary. As discussed above, the potential forimpact to this spring is considered negligible
and consequently a delineation of a most probable recharge area for this spring has not been
performed. However, it is likely that this spring, as well as other similar nearby springs, recharge
by mechanisms similar to that at spring 260. Like spring 260, the springs further north in the
unnamed tributary of Cow Canyon (springs 261, 262 and 262A, Section 17) are likely not recharged
frominfiltration on the steep slopes of the north facing slopes of the Book Cliffs escarpment. Again,
similar to spring 260, these springs probably receive recharge from broad upland areas to the
east-southeast.
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Surface runoff from the majority of the land surface in the expansion area drains to the Cow Canyon
drainage. Discharges from the localized perched Colton Formation groundwater systems in the
vicinity contribute baseflow discharge to streams in the expansion area and sustain discharges in
portions of the drainage during the summer and fall months and during wet years. During the spring
snowmelt event and in response to torrential precipitation events, streamflow in the drainages are
augmented by surface runoff. After the spring runoff season is complete, there is typically not a
sufficient contribution of groundwater to the surface water systems and many reaches of the stream
drainages in the expansion area are dry. There is no discharge from a regional type aquifer system
to the stream drainages in the expansion area. Consequently, because impacts to the localized
perched Colton Formation groundwater systems are not anticipated, detrimental impacts to
baseflow in the stream drainages are likewise not anticipated.

As shown on Plate 5-7 in Chapter 5 of the M&RP, the projected magnitude of subsidence in the area
of the unnamed tributary to Cow Canyon Drainage in T13S, R13E, Section 17 is small (<1 foot).
The thickness of the overburden above the coal seam to be mined in the vicinity of the drainage
exceeds 2,000 feet. Because of the minimal projected subsidence and the thick overburden, the
potential for large subsidence cracks to form at the surface is considered low. While subsidence
cracking can occur along escarpment margins where confining pressures are low, the potential for
large aperture subsidence cracks to form in the bottom of the stream channel is considered very
low because of the confining pressures of the surrounding rock strata. Consequently, the potential
for diminution of stream flow in the unnamed tributary of Cow Canyon due to direct interception of
stream water into open subsidence cracks in the channel bottom is considered low.

Additionally, based on “rule-of-thumb” estimates for the height of upward propagation of fracturing
above longwall mined areas commonly utilized in Utah coal mining areas, it is likely that a thick
sequence of unfractured rock strata will persist above longwall mined areas after subsidence in the
area is complete. As a conservative estimate, assuming a mining height of 10 feet and a 50:1
upward fracture propagation height to mining height ratio, it is estimated using these assumptions
that the fractures overlying longwall mined areas would extend upward about 500 feet. Above this
interval, rock strata (particularly the fine-grained shaley strata) tend to deform ductilly (i.e., the rocks
tend to bend rather than fracture). Based on visual inspection, itis commonly assumed that surface
tension cracks that sometimes form at the land surface overlying longwall panels extend for only
a few tens of feet below the land surface. Thus, it is estimated that there would likely be many
hundreds of feet of in-tact rock strata overlying longwall mined areas with relatively uncompromised
hydraulic properties which would minimize the potential for downward migration of fluids.
Consequently, the potential for the loss of stream water in the unnamed tributary to the Cow Canyon
drainage to deep strata or into the mine workings is considered remote.

As described above, the potential for significantly diminished discharge rates from the perched
groundwater systems that support springs and provide baseflow to the unnamed Cow Canyon
tributary in the proposed expansion area as a result of coal mining in the Dugout Canyon Mine is
considered low. This is primarily because of the large thickness of overburden and the small
projected subsidence magnitude in the area. Additionally, the abundant presence of
low-permeability strata in the geologic sequence of the overburden minimizes the potential for
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downward migration of surface-waters or groundwaters into deeper horizons. Accordingly_, ﬁhe
potential for impacts to baseflow in the unnamed Cow Canyon tributary as a result of mining
activities is considered low.

2.8.2.1 Colton Ground Water System

The Colton Formation forms the plateau within the expansion area and contains the additional
springs to be monitored as part of the expansion. The original text discusses two springs that have
been evaluated in the Soldier Canyon area, G96 and #45. Two springs have been included in the
Dugout Canyon Mine water monitoring plan and are designated as Springs SC-65 and 260. Figures
contained in Attachment 2 illustrate the history of the flow monitored at springs SC-65 and 260.
Spring SC-65 has been monitored since October 1995 while Spring 260 has been monitored since
June 2000. Both springs and their recharge areas are located north and outside the areas thathave
been undermined and subsided by Dugout Mine. Both springs demonstrate seasonal flows. The
variability of the flow from SC-65 appears to follow the pattern of drought and wet cycles as
illustrated on the Palmer Hydrologic Drought Index figure included in Attachment 2. Flow from
Spring 260 somewhat follows the cycle of drought and wet but not quite as clearly as SC-65.

Two new Colton springs have been added to the water monitoring plan for Dugout Mine. These two
springs are 321 and 322. Spring 321 is located in the NE 1/4 of Section 18 T13S R13E and Spring
322 is located in the NW1/4 of Section 22 T13S R13E. Both springs are located outside the area
thatis planned to be mined and subsided. Flows from these two springs were first gathered in May
2007 followed by measurements obtained in June, July, August, and October. Graphs of these
flows are contained in Attachment 2. Measured flows appear to drop from a high following spring
runoff to baseline conditions by August. During the third quarter 2008 a spring (324) was added to
the mine’s monitoring program, following a site visit to the spring with Gil Conover, the spring has
a water right issued to the Conover Trust.

2.8.2.2 Flagstaff Ground Water Systems

The Flagstaff Formation is present in the Dugout Canyon area and in the 600 acre expansion.
However, the formation thins to the east and eventually pinches out near the eastern portion of the
mine permitarea. Currently, the mine monitors two springs in the Flagstaff Formation, SC-100 and
SP-20. Spring SP-20 was monitored briefly between June 1976 and October 1979. Monitoring of
the spring was resumed in August 1997 and has continued through the present (October 2007).
Spring SC-100 has been monitored since 1995 and continues to the present.

The graph of measured flow for SP-20 clearly demonstrates seasonal flows that are impacted
significantly by drought and wet cycles. This spring is located outside the area that has been
undermined by Dugout Mine. The recharge area for this spring is also likely to be outside the area
affected by current Dugout mining operations.

Spring SC-100 is located upstream of the mine operations in the Dugout Creek drainage. It i_ssu_es
from the side of a stream bank near the bottom of the channel. According to water monitoring
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personnel, flows monitored between 1997 and 2002 may have included portions of the adjgcent
creek. Changes in the stream channel and spring discharge have allowed the flow of the sprlng_to
be monitored separately from the stream flow. The spring is located at least three fourths of a mile

north of the current mine workings and is unlikely to have been impacted by mining operations.

No new monitoring sites are proposed for the Flagstaff Formation as part of the 240 acre expansion.
2.8.2.3 North Horn Ground Water Systems

Dugout Mine currently monitors five springs discharging from the North Horn ground water system.
These springs are SC-14, SC-116, SC-200, SC-203, 259, and spring 259A. Graphsiillustrating the
flow of the springs are located in Attachment 2. SC-14 was monitored briefly between 1976 and
1979. Dugout mine started monitoring the flows again in 1995 and the monitoring has continued
through at least October 2007. Flows from the spring appear be influenced by seasonal and
climatic variations in precipitation. This spring is located north and west of the current Dugout Mine
workings and flow data obtained from this spring does not indicate impacts due to mining.

Spring SC-116 flow was first monitored at this site in October 1995 with regular monitoring initiated
inNovember 1998. This spring is located in a tributary to Pace Creek and overlies alongwall panel
Dugout Mine is likely to mine in 2008-2009. Historical flows indicate ground water discharge volume
from the spring is related to cycles of drought and wet. Between June 2001 and November 2004,
flow volumes were less than 2 gpm. Through the wetter cycle of 2005, flows increased. Thenin
the drier period of 2006, the flows once again diminished.

Spring SC-200 is located in a tributary to Rock Creek and is located southeast of current mine
workings. This spring typically has no flow or flows less than 1 gpm. The recharge area for this
spring is likely located south and east of the current mine plan and is unlikely to be impacted by
planned future mining. Lack of flow at this site makes it difficult to determine how itis impacted by
changes in climatic cycles. This site is important, however, since it appears to be the only
accessible and reliable source of ground water discharge in this drainage.

Spring SC-203 is located in Pace Canyon and is east and outside of current and future mine
workings. It is a developed spring that is used to water cattle. The flow graph of the spring
illustrates flows typically between 2.5 and 5 gpm with occasional flows slightly less or greater. Flow
was measured in the spring of 2003 at more than 20 gpm but that rate appears to be anomalous
to other recorded flows. Spring flows do not appear to typically be impacted by climatic changes.

Spring 259 is associated with a slump in a side drainage of Pace Canyon. In 2002, the monitored
discharge location moved as a result of renewed slumping. Monitoring of the original discharge
pointwas continued even though groundwater no longer discharged from this location. The ground
water currently discharges from a point a few hundred feet downstream of the original monitoring
point. The slump was probably reactivated as a result of saturation from natural causes. Ground
water continues to flow from the as reported through field observations noted by personnel
monitoring the original site. A new monitoring point, 259A, was added to the monitoring programin
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Julyof 2007. This spring has been developed by the landowner for livestock watering and is located
upstream of 259 and outside the slump area. Previous measurements of the discharge rates
obtained in 2006 indicate the flow in early spring was about 1 gpm. The spring flows decrease by
fall to approximately 0.25 gpm. In the 2007, the spring flows gradually deceased through the
summer and by September, the flow essentially ceased. This spring and its recharge area have
not been subsided to date. However, the area may be subsided in 2008.

2.8.2.4 Price River Ground Water System

The text of the original PHC includes the Castlegate Sandstone within the Price River Formation.
For purposes of this text, the Castlegate Sandstone will continue to be included as part of the Price
River Formation.

During early baseline studies of the Dugout Mine area two springs were reported to discharge from
the Price River Formation, springs SC-80 and 227. Spring SC-80 was initially intended to be
included in the mine ground water monitoring plan. However, subsequent visits to the site resulted
in no spring being found. Therefore, the site was not added to the plan. Spring 227 has been
monitored since 2000 but no flow has yet to be observed discharging at this location. The lack of
flow is not surprising based on the data and observations presented in the original PHC.

2.8.2.5 Blackhawk Ground Water Systems
2.8.2.5.1 Springs
No Changes Made
2.8.2.5.2 Blackhawk Formation Wells

The format of the original PHC included most of the ground water wells in the Soldier Canyon Mine
and Dugout Mine area within this section. However, several of the wells are completed in formations
other than the Blackhawk. Two ground water wells in the immediate area of the mine are included
in the Dugout Mine water monitoring plan. These two wells, GW-10-2 and GW-11-2, are located
north and down dip of the current Dugout Mine workings.

The water levelin GW-10-2, which is completed in the Castlegate Sandstone, has been monitored
since June of 1987 as reported in the original PHC. Depth to water was initially 716.0 feet. Water
level data presented in the original PHC indicate the level in the well more or less was dropping
between June 1987 and May 1995. The lastreading obtained in 1985 indicated a water level 726.5
feet below top of casing. Dugout Mine began reporting water levels in March 1998 when the water
level was measured at 732.0 feet below top of casing. Data collected by the mine indicates the
water level has continued its general decline to a low of 745.0 feet below top of casing in May 2007
(See graph in Attachment 3).

As discussed in the original PHC, the cause for the decline in water level is unknown. The relatively
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steady rate of decline of the water level in the well does not appear to be relatable to the timing of
underground mining and subsidence at the Dugout Canyon Mine. The rate of decline before mining
appears to have continued after mining at Dugout commenced.

The water levelin GW-11-2, a well completed in the Price River Formation, has been measured by
Dugout Mine since August 1997. An earlier measurement, November 4, 1982, presented in the
original PHC indicates the water level in the well to be 1127.39 feet below the top of casing. Dugout
Mine’s first reported water level on August 27, 1997 indicates the water level was 1120.90 feet
below top of casing. By June 30, 1998 the water level had dropped to1128.5 feet below top of
casing. It remained within a few feet of that level until June 15, 2006 when the water level was
measured at 1116.17 feet below top of casing. The cause of the fluctuations in the water level of
about 12 feet is unknown.

Soldier Canyon Mine

The Soldier Canyon Mine was idled in 1998. The portals were temporarily backfilled with soil and
mine water discharge ceased. No water has discharged from the mine since the portals were
sealed.

Dugout Canyon Mine

Wateris collected in the Dugout Mine from numerous roof drips, fractures and faults. Currently, the
highest volume of water entering the mine appears to discharge from intercepted fractures and
faults with minor offset. The majority of the water discharging to the mine from the fractures and
faults flows up through the floor. Overall rates of inflow of ground water to the mine also increase,
independently of the fracture flow, as longwall panels are mined. Often longwall mining will intercept
isolated aquifers above the roof of the mine that discharge water at a few tens to a few hundred
gallons per minute after the coal has been removed. The flows associated with these isolated
aquifers typically are short lived and either cease flowing altogether or significantly diminishin rate.
Inflows from faults or fractures also diminish over time but at a much slower rate.

The ground water entering the mine is managed through as series of sumps that include flooded
gob and abandoned workings. Discharge rates have changed throughout the years since the mine
opened in 1998. From 1998, all of the water discharged from the mine was directed into Dugout
Creek. Overall, between 1998 and September 2007, the average discharge rate from the mine to
Dugout Creek has increased from a few gpm to over 1200 gpm. Beginning in July of 2007, a
portion of the mine water has been discharged to Pace Creek through the Pace Canyon Portals.
Discharge to Pace Creek from the Pace Canyon Fan portals can also average 700 gpm or more.

Both discharge rates vary according to the volume of mtercepted water, holding capacities within
the sumps and gobs, and power availability.

Itis important to note that before the construction of the Dugout Canyon Mine, two abandoned mine

workings within the Gilson Seam were flooded to near the mouth of their old portals. Infact, the old
Gilson workings on the east side of the canyon actually discharged water at the surface at a few
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gallons per minute to Dugout Creek. These workings were eventually drained by the mine for use
as a sump. The flooded old Gilson seam workings on the west side of the canyon has also been
used as a sump by the Dugout Canyon Mine.

2.8.2.6 Star Point Sandstone Ground Water System

As was observed and reported in the original PHC, no springs had been found discharging from the
Star Point Sandstone in the Soldier Canyon and Dugout Canyon Mine areas. However, subsequent
field studies found one spring, SC-64, that may be related to the Star Point Sandstone. This spring,
however, is not part of the monitoring plan. Two samples were obtained from the site and field
parameters were measured. The samples indicate the water has a slightly alkaline pH (7.5) and
relatively high specific conductance (1011 -1112 mmho)

2.8.2.7 Mancos Shale Ground Water System
No Mancos Shale ground water discharge has been observed in the Dugout Mine permitarea. As
noted in the original PHC, typical TDS concentrations of water associated with the Mancos Shale

are about 10,000 mg/L. Water this brackish has not been found within the mine therefore
suggesting water sources discharging to the mine are unlikely to include the Mancos Shale.
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3.0 PROBABLE HYDROLOGIC CONSEQUENCES

This section contains a description of the probable hydrologic consequences of operating the
Dugout Canyon since 1997 and the additional 240 acres to be added to the mine areain 2008. The
consequences are based on the observations and conclusions of the original PHC, observed
reactions of surface and ground water to mining at Dugout Canyon Mine since 1997, and projected
future potential impacts to these water systems due to mining.

3.1 POTENTIAL ADVERSE IMPACTS TO THE HYDROLOGIC BALANCE (728.310)
Coal mining has the potential to impact the hydrologic balance by:

1. Decreasing creek flows and spring discharges by capturing surface or other
ground waters,

2. Increasing creek flows and spring discharges by increasing discharge rate of
ground water from the Blackhawk ground water system, and

3. increasing ground water recharge rates to overlying ground water systems.

3.1.1 Potential for Decreasing Creek Flows and Spring Discharges

Coal mining has the potential to decrease creek flows and spring discharges by capturing water
from these sources as a result of mine related subsidence, bedrock fracturing, and aquifer
dewatering.

Decreasing Creek Flows

Generally, since subsidence began at the Dugout Canyon Mine, surface tension cracks have been
noted in limited locations, typically on canyon rims that have been undermined. On the surface of
the plateau overlying the mine and at the base of the drainages that bifurcate the plateau, cracks
have been noted in the soils and alluvium covering bedrock. However, these cracks soon naturally
heal and are no longer obvious. Surface runoff continuously entering subsidence cracks has not
been observed in this area. Graphsiillustrating the monitored flow volumes of the surface drainages
in the Dugout Creek Mine area are included in Attachment 4.

Four surface water monitoring points have been established to record, on a quarterly basis, the
flows in the Dugout, Pace, and Rock Canyon Creeks. DC-1 is located in the main stem of Dugout
Creek below the mine site. DC-2 is located in the Left Fork just upstream of the mine site. DC-3
is located in the Right Fork just upstream of the mine site. Additionally, DC-4 and DC-5 have been
established in the Left Fork of Dugout Creek and are monitored on a five year basis at permit
renewal. Site PC-1Ais located on Pace Creek upstream of currently planned mining activity and
at the eastern permit boundary. PC-2 is located on Pace Creek downstream of planned mining
activities and near the permit boundary. PC-3 is located in Pace Creek just downstream of the
confluence of Pace Creek and an unnamed tributary in the south half of Section 20, Township 13
South, Range 13 East. This site was established in September 2007. RC-1 is located on Rock
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Creek downstream of any planned mining activities and near the southeastern boundary of the
permit area (Plate 7.1 of the MRP).

The monitored flows within the Dugout Creek drainage system will be discussed first followed by
Pace Creek and then Rock Canyon Creek flows. Dugout Canyon Mine has subsided minor portions
of the Right Fork of Dugout Creek with single seam mining in the Gilson seam. As stated earlier,
DC-3 was established to monitor flows in the Right Fork. A graph of the monitored flows at DC-3
between August 1997 and May 2007 is included in Attachment 4. The peaks that occurin 1998 and
2001 appear to be flows measured during spring runoff. A short segment of the Right Fork of
Dugout Creek was subsided when coal was extracted from the Gil 2 panel in April 2005. Flows in
the stream appear to be impacted more from natural wet and drought cycles than by mining
subsidence. No extra ordinary decreases in flow in the Right Fork were noted after mining and
subsidence occurred.

The Left Fork of Dugout Creek has not been subsided. Flows measured at DC-2 appear to follow
the drought-wet cycles noted in the Palmer Hydrologic Drought Index for this area.

The graph of Dugout Creek at site DC-1, which is located downstream of the mine, also does not
show an abrupt change in flow volume at the time of subsidence in the Right Fork. However, itis
important to note, the flow volume of Dugout Creek downstream of the mine is impacted by
discharge from the mine to the creek at a point upstream of DC-1. Discharge from the mine began
in March 2002.

Flows in Pace Creek have monitored on a quarterly basis at PC-1A and PC-2 since September
1999 and June 2000, respectively. Flow data was also collected at PC-2 from April 1978 to October
1979. Mining has not occurred upstream of PC-1A and no flow impacts from mining subsidence
are anticipated. Flow measured at PC-2 also does not appear to have decreased as a result of
mining and subsidence in the area. Mining and subsidence did not occur in the area upstream of
this monitoring point until May 2005. Flows in Pace Creek at PC-2 currently appear to be controlled
by the cycles of wet and drought. PC-3 was established at the time of the writing of this update and
data will be collected at this site beginning in 1st quarter of 2007.

The flows in Rock Canyon Creek are monitored at site RC-1. The graph of the flows at site RC-1
illustrates the creek seldom contains water at this point. Infact, flows are typically seen in the creek
bed at this site during significant snow melt runoff or after heavy precipitation events. No portions
of the creek are currently planned to be subsided.

Surface runoff from the majority of the land surface in the expansion area drains to the Cow Canyon
drainage. Discharges from the localized perched Colton Formation groundwater systems in the
vicinity contribute baseflow discharge to streams in the expansion area and sustain discharges in
portions of the drainage during the summer and fall months and during wet years. During the spring
snowmelt event and in response to torrential precipitation events, streamflow in the drainages are
augmented by surface runoff. After the spring runoff season is complete, there is typically not a
sufficient contribution of groundwater to the surface water systems and many reaches of the stream
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drainages in the expansion area are dry. There is no discharge from a regional type aquifer system
to the stream drainages in the expansion area. Consequently, because impacts to the localized
perched Colton Formation groundwater systems are not anticipated, detrimental impacts to
baseflow in the stream drainages are likewise not anticipated.

As shown on Plate 5-7 in Chapter 5 of the M&RP, the projected magnitude of subsidence inthe area
of the unnamed tributary to Cow Canyon Drainage in T13S, R13E, Section 17 is small (<1 foot).
The thickness of the overburden above the coal seam to be mined in the vicinity of the drainage
exceeds 2,000 feet. Because of the minimal projected subsidence and the thick overburden, the
potential for large subsidence cracks to form at the surface is considered low. While subsidence
cracking can occur along escarpment margins where confining pressures are low, the potential for
large aperture subsidence cracks to form in the bottom of the stream channel is considered very
low because of the confining pressures of the surrounding rock strata. Consequently, the potential
for diminution of stream flow in the unnamed tributary of Cow Canyon due to direct interception of
stream water into open subsidence cracks in the channel bottom is considered low.

Additionally, based on “rule-of-thumb” estimates for the height of upward propagation of fracturing
above longwall mined areas commonly utilized in Utah coal mining areas, it is likely that a thick
sequence of unfractured rock strata will persist above longwall mined areas after subsidence in the
area is complete. As a conservative estimate, assuming a mining height of 10 feet and a 50:1
upward fracture propagation height to mining height ratio, it is estimated using these assumptions
that the fractures overlying longwall mined areas would extend upward about 500 feet. Above this
interval, rock strata (particularly the fine-grained shaley strata) tend to deform ductilly (i.e., the rocks
tend to bend rather than fracture). Based on visual inspection, itis commonly assumed that surface
tension cracks that sometimes form at the land surface overlying longwall panels extend for only
a few tens of feet below the land surface. Thus, it is estimated that there would likely be many
hundreds of feet of in-tact rock strata overlying longwall mined areas with relatively uncompromised
hydraulic properties which would minimize the potential for downward migration of fluids.
Consequently, the potential for the loss of stream water in the unnamed tributary to the Cow Canyon
drainage to deep strata or into the mine workings is considered remote.

As described above, the potential for significantly diminished discharge rates from the perched
groundwater systems that support springs and provide baseflow to the unnamed Cow Canyon
tributary in the proposed expansion area as a result of coal mining in the Dugout Canyon Mine is
considered low. This is primarily because of the large thickness of overburden and the small
projected subsidence magnitude in the area. Additionally, the abundant presence of
low-permeability strata in the geologic sequence of the overburden minimizes the potential for
downward migration of surface-waters or groundwaters into deeper horizons. Accordingly, the
potential for impacts to baseflow in the unnamed Cow Canyon tributary as a result of mining
activities is considered low.

As described in the original PHC, the water intercepted underground during mining is likely moving

north toward the Uinta Basin and eventually toward the Green River. The mine is currently removing
only a small portion of the ground water contained in the overall regional system that would
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discharge to the Green River. Once mining is complete, it is likely the mine workings will flood to
an elevation at or slightly below the mine portals, similar to the flooding of the old Gilson workings
located in Dugout Canyon. Ground water in the Dugout Mine area will continue to migrate north and
down dip toward the Uinta Basin.

Decreasing Spring Flows

As described in preceding sections of this PHC Update, flows in monitored springs do not appear
to have been measurably decreased by mining activities. Two spring monitoring sites have
recorded changes in flows: spring SC-100 as erosion has moved the stream channel away from
the ground water discharge point allowing more accurate flow measurements and spring SC-259
as a result of reactivated movement of the slump from which is discharges. Neither of these two
springs have been subsided nor has their likely recharge areas. Spring 227 was undermined in April
2007 but flow records of this spring indicate it is typically dry.

Mining will include subsiding springs in the Pace Canyon, Dugout Canyon, and Cow Canyon
drainages (Plate 7.1 of the PHC). The majority of these springs are located in the same drainages
as monitored springs. The potential exists that flow from these springs may be decreased for a
short period of time or their discharge points moved. The springs generally discharge from the
North Horn, Flagstaff or Colton Formation. The depth of cover between the spring discharge
locations and their recharge area and the mine workings themselves exceed at least 1000 feet.
While subsidence fracturing associated with mining at these depths does occur at the surface, it
typically has not resulted in creating pathways from the surface to the mine workings. Typically,
surface cracks only extend a few tens of feet into the bedrock before attenuating. Below that depth,
the bedrock will typically react more plastically and bend, rather than break, as the ground over the
mine longwall panels subside. The North Horn, Flagstaff, and Colton Formations contain significant
beds of fine grained material, such as shale, siltstone, and claystone that will tend to heal if
fractured. This healing process would likely stop or restrict rapid downward migration of water either
from the surface or from aquifers.

Subsidence of a portion of the aquifers that feed these springs may cause recharge to temporarily
“pool” in the subsided portion, thus temporarily decreasing discharge. Surface cracking of the
aquifer may also result in the discharge point of the spring moving either laterally or vertically
downward afew feet. While this phenomenon has not been noted in this area, it has been observed
at other mine sites within the Book Cliffs area and the Wasatch Plateau. However, it is not
anticipated there will be a loss of water to the Pace Canyon drainage system.

Springs within the Dugout Canyon drainage that may be undermined discharge from either the North
Horn or Flagstaff Formations. As with the springs located in the Pace Canyon drainage, decreased
flow or changes in discharge locations are possible. However as discussed in the preceding
paragraphs, permanent decreases in flow volumes are unlikely and over all discharge of ground
water volumes in the drainage are unlikely.

Several springs discharge from the Colton Formation north and east of the current permit area and
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the 240 acre expansion area within the Cow Canyon drainage. Spring 260 is currently part of the
Dugout Canyon Mine water monitoring program. The monitored flows are included in graphic form
in Attachment 2 of this document. Discharges of this flow show a strong relationship to seasonal
variations in precipitation. The springs in the Cow Canyon drainages appear to be stratigraphically
controlled. That is, they appear to discharge at the down dip end of an exposed stratigraphic unit
within the Colton Formation. Because the Colton Formation contains interbedded sandstones,
siltstones, and shales, itis likely these springs discharge at the base of a sandstone overlying aless
permeable unit such as shale or siltstone. This observation is generally supported by the
topography of the spring areas. The springs appear to discharge at a break in topography where
there is change from a relatively steep slope to a more gentle slope. There is also a potential for
some of the springs to be both stratigraphically and structurally controlled. In other words, the
springs discharge from a fracture within a permeable layer overlying a less permeable layer.
Unfortunately, the thick soil mantle in the area precludes observation of structure near the discharge
location.

Mining in the northeastern most portion of the permit area and within the 240 acre expansion area
could decrease flows at or alter the discharge location for spring 260 and 260A. It appears the
recharge area for these springs is to the south/southeast and overlies a small portion of one panel.
However, interruption of spring flow volume would likely be short-lived. Where Dugout Mine has
designed longwall panels separated by thick barrier pillars, surface expressions of subsidence have
been much less than where barrier pillars are not leftin place. Projected surface subsidence atthe
spring locations is likely to be less than one feet. The recharge area is more than 2000 feet above
the projected mine workings. Any interruption of flow would likely be temporary as the subsidence
created low areas within the aquifer itself filled with recharge. Because of the fine-grained nature
of the bedrock units, diversion of water from the aquifer into underlying bedrock units is unlikely. If
the spring discharges are also structurally controlled, new surface fractures related to subsidence
may move the springs a few tens of feet either laterally or vertically. Overall, continued flow from
the springs will continue to enter the Cow Canyon drainage.

Two new springs will be added to the Dugout water monitoring plan, 321 and 322 (Plate 7.1 of the
MRP). Spring 321 is located north east of 260 in a small tributary to Cow Canyon. Spring 322 is
located southeast of 260 and 321 in atributary drainage of Cow Canyon. Tributary containing 322
runs roughly parallel to the tributary that contains 260 and 321. Some development work has been
performed at spring 321. Both springs are outside of the area to be subsided. Since all of the
springs, with the exception of 260 and 260A, within the Cow Canyon drainage lie outside of the area
to be mined and subsided, and the limited portions of the recharge area for the majority of the
springs will be subsided, it seems unlikely a decrease in ground water discharge will occur. Also,
itis unlikely discharge points will move for these springs as a result of mining.

3.1.2 Potential for Increasing Creek Flows and Spring Discharges

Increasing Creek Flows

Dugout Canyon Mine discharges mine water to both Dugout Creek and Pace Creek at permitted
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UPDES discharge points. Increases in stream flows are likely to be limited to Dugout Creek and
Pace Creek, the mine has no other discharge points planned at this time. In the original PHC, Mayo
and Associates estimated the maximum ground water discharge rate from Dugout Canyon Mine
would be approximately 800 gpm. That estimate was based on the assumption that Dugout Canyon
Mine would produce about 1.0 million tons of coal per year. However, the mine has produced and
currently is planned to produce between three and four million tons per year. That s three to four
times the initial rate of production described in the original PHC.

Inthe summer of 2007, the Dugout Canyon Mine has discharged at a rate between1900 and 2800
gpm through its UPDES discharge points. The rate at which the mine discharges water is based
upon the volume of water intercepted, water contained in the sumps and old workings, and the
reliability of electrical power delivered to the mine. Early in the mining of the Rock Canyon and
Gilson seams, ground water generally discharged from perched aquifers encountered in the
Blackhawk Formation. As mining has progressed down dip, water discharging from fractures
encountered in the mine floor, and to a lesser degree the mine roof, have become more prominent.
It is estimated that more than half the total inflow to the mine is currently associated with flows
moving through fractures or faults.

For the next several years as mining progresses north and down dip in the coal seams and deeper
into the potentiometric surface of the underlying aquifers that discharge through the floor of the mine,
inflow rates are likely toincrease. However, as mining is then shifted to the southeast portion of the
permit area (between Pace and Rock Canyons) and up dip in the coal seams, inflow rates from
sources below the mine will likely be much less. Inflows to the mine at that time will be more likely
dominated by inflows from isolated perched aquifers in the overlying Blackhawk Formation.

Increasing Spring Flows

Temporary increases of spring flows may be noted as the aquifers are compressed during
subsidence. This is typically a transient phenomenon that ceases once the compressive and
tensional forces within the subsided bedrock become static. In a few cases, spring flows may
experience more long term increases if fracturing in the aquifer allows additional stored ground
water to discharge at the spring location.

3.1.3 Potential for Increasing the Ground Water Recharge to
Overlying Ground Water Systems

No Changes Made
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3.2 IMPACTS OF PROPOSED COAL MINING AND RECLAMATION
OPERATION (728.330)

3.2.1 Whether Acid-forming or Toxic Forming Materials Are Present
that Could Result in the Contamination of Surface or
Ground Water Supplies (728.331)

The original PHC did not anticipate the construction, operation, reclamation of the Dugout
Wasterock Site. However, subsequent revisions to the permit addressed the probable hydrologic
consequences of creating the wasterock site. This issue is addressed in the document attached
to the MRP titled “Refuse Pile Amendment, February 2003".

The remainder of this section has not been changed.

3.2.2 Impact on Acidity, Total Suspended and Dissolved Solids and
Other Important Water Quality Parameters of Local Impact (728.332)

Mining in the Dugout Mine area should not affect the water quality of adjacent ground waters or
springs since the ground water system in the mine layers is locally compartmentalized both
vertically and horizontally.

. Total Suspended Solids (TSS) above background concentration may increase in areas where road
building or facilities construction may occur. Additionally, where subsidence occurs, down cutting
may resultand increase sediment load in the stream flow. Itis also likely that subsidence will result
inlow areas where deposition of sediments will occur. TSS measured in the mine water discharge
is typically at or near background levels.

Water discharged from the mine to Dugout Creek, and recently to Pace Creek, has contained total
dissolved solid (TDS) concentrations ranging between 830 and 2440 mg/L. The concentration of
TDSin the mine water is dependant upon the quality of the ground water encountered and residence
time within the sumps and abandoned. Itis apparent that the longer water is held underground in
sumps and old workings, the higher the TDS values rise. Therefore, the mine has tried to balance
the need for storage time to allow for the settlement of suspended solids while limiting the amount
of time water stays in contact with the coal and overburden in the gob or abandoned flooded
workings. Total iron concentrations in the water can either increase or decrease with the amount
of oxygenation the mine water is subjected to or contact time the water has with exposed coal.

Initially in 2002 when mine water discharge began, Dugout mine discharged water with TDS
concentrations between 1300 and 1500 mg/l at rates between 40 and 250 gpm with occasional
higher spikes. Over time, the TDS concentration increased until the end of 2006. Since that time,
discharge rates have nearly tripled but the TDS concentration has dropped to less than 1000 mg/l.
The drop in TDS concentration is related in part to an increase in mine inflows and a reduction in
residence time of the water.

. The TDS level of the water discharged from the mine is currently about twice what the concentration
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in Dugout Creek was prior to mine water being discharged. However, it is important to note, prior
to mine discharge, it was not uncommon for the creek to quit flowing within a few miles downstream
of the mine location by mid to late summer. The water that was available was diverted a few miles
downstream of the mine site east into the Pace Canyon drainage and used to grow alfalfa crops.
The remaining water left the cultivated fields and flowed downstream across the Mancos Shale
before eventually discharging to Grassy Trail Creek and then to the Price River. TDS
concentrations in the stream, as it flowed downstream, continued to increase. Dugout Creek did
not and currently does not contain a known fishery. Water in the stream is still used for cultivation
of alfalfa. Wildlife and cattle also use the stream as a source of drinking water. The current TDS
concentration of the water discharged from the mine is within the range established by the Utah
Division of Water Quality for use by livestock.

Dugout Mine began discharging water to Pace Creek in the area of the mine’s Pace Canyon Fan
Portal. This water has been similar in quality to the mine water discharged at Dugout Creek. The
water, when discharged from the mine, enters Pace Creek and eventually is diverted to water the
same alfalfa fields as Dugout Creek waters. At this time, it is unknown if the mine will increase,
decrease, or maintain the current discharge rates at the two locations.

To mitigate discharging into Dugout and Pace Creeks increased TDS volumes greater than one ton
per day allowed by its UPDES permit, tributaries to the Colorado River System, the mine has
participated in a salinity reduction program. To allow the mine to participate in the program, a cost
per removal of a ton of TDS from the Price River Basin was determined by the appropriate State
and Federal agencies. The mine determined the total projected life of the mine, the average tons
of TDS per month over that period, and multiplied the total tons by the cost per ton of removal. That
amountwas then paid in three equal annual installments to the Utah Division of Water Quality. The
money was then made available to pay for projects that would remove tons of TDS from the Price
River equivalent to the tons of TDS the mine discharged in excess of one ton per day. To the best
of the mine’s knowledge, this program overall has been successful in reducing the TDS
concentration in the upper Colorado River Basin.

Total iron concentrations with the mine discharge waters have on occasion been measured atlevels
higher than background numbers obtained from Dugout and Pace Creek. However, under normal
operating conditions total iron concentrations in the mine water is less than 1 mg/l, the UPDES limit
for the mine water discharge.

3.2.3 Impact on Ground Water and Surface Water Availability (728.334)
As described in Sections 3.1 and 3.2, itis anticipated that continued mining in the Dugout'C.anyo'n
Mine and the 240 acre expansion will not affect the availability of ground water. However, mining will

increase the baseflow of both Dugout Creek and Pace Creek. There should be no sustained
increase of the surface water flows in Cow Canyon.
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4.0 CONCLUSIONS

No significant changes are proposed for this section since the basic conclusions reached in the
original PHC, only an addition of text. Monitoring of springs and surface waters in the Dugout
Canyon Mine area since1998 has indicated there is no hydraulic connection between the mine and
surface waters. Also, except for increasing the baseflow in Dugout and Pace Creeks, the effects
of coal mining in the Dugout Canyon Mine within the Blackhawk Formation on overlying springs and
surface water is and should continue to be negligible.
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5.0 RECOMMENDATIONS
5.1 SOLDIER CANYON MINE
No Changes Made
5.2 DUGOUT CANYON MINE
5.2.1 Monitoring Wells

No new monitoring wells are proposed for the Dugout Canyon Mine at this time. Itis recommended
the wells included in the monitoring plan continue to be measured.

5.2.2 Streams

A new stream monitoring point, 323, associated with the 240 acre expansion area is propqsed in
Section 18, T13S R 13E for the Dugout Canyon Mine. Itis recommended the stream be monitored
as per the surface water monitoring plan contained in Chapter 7 of the MRP.

5.2.3 Springs
Two new spring monitoring points are proposed for the Dugout area. The springs are located
adjacent to the 240 acre expansion in the northeast portion of the permit area and within the Cow

Canyon drainage. The springs are designated as sites 321 and 322. It is recommended these
springs be monitored as per the ground water monitoring plan contained in Chapter 7 of the MRP.
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Dugout Canyon Mine PHC Update

ATTACHMENT 1

PHC Update Figure 1
Recharge Area Figure 2
Table 1 600 Acre Baseline Spring Field Data
Baseline Water Quality Data for Springs 321, 322 and 323

April 2008



Dugout Canyon Mine PHC Update April 2008
“321” Monitoring Data 2007
Date Time |pH Cond. Temp. Flow (gpm) |Comments
3/15/07 1220 NOA Snow/lce
5/18/07 1420 |[8.08 406 4 1.5
6/21/07 1114 |[8.11 410 7.6 1.3
7/24/07 834 7.38 469 8.5 0.75
8/30/07 1205 |7.42 471 8 0.7
£322” Monitoring Data 2007

Date Time |pH Cond. Temp. ‘ Flow (gpm) |Comments
3/15/07 1220 NOA Snow/Ice
6/21/07 905 7.84 704 7 18
7/24/07 916 7.91 698 9 0.2 Livestock
8/30/07 1130 |7.91 {663 11 0.1 Livestock

¥323 (Junction)” Monitoring Data 2007
Date Time |pH Cond. Temp. Flow (gpm) |Comments
3/15/07 1220 NOA Snow/Ice
5/18/07 1340 (7.80 591 11 17
6/21/07 1220 |7.9 621 12.5 20.5
8/30/07 1345 |8.4 675 14 13 Livestock Use




SPRING 211

Date Conductivity pH Temperature Flow
mmbhos C gpm |
5/11/2007 693 8.01 3 1.5
6/15/2007 653 7.8 7.6 0.62
SPRING 211A
Date Conductivity H Temperature Flow
mmhos y P pC gpm
5/11/2007 527 7.63 2 25
6/15/2007 538 773 9.3 0.48
SPRING 213
Date Conductivity pH Temperature Flow
mmhos C gpm |
5/11/2007 499 7.55 10 SEEP
6/15/2007 NO FLOW
SPRING 214
Date Conductivi H Temperature Flow
mmhos ty P pC gpm
5/11/2007 561 7.34 5 05
6/15/2007 NO FLOW




SPRING 262

Date Corrrxlcrj#ﬁggity pH Tempgrature F Iorvx
5/18/2007 411 7.98 5 7
6/21/2007 359 8.04 8.1 7
8/30/2007 422 8.18 11 7
SPRING 262A

Date Conr%?rt‘ﬁggity pH Temp&rature Florv;lI
6/21/2007 401 7.82 7.8 10.5
8/30/2007 413 79 8 6
SPRING 263

Date C%?#r?ggity pH Tempgrature Flom
5/18/2007 390 717 4 1.5
6/21/2007 408 7.69 11.7 0.75
8/30/2007 - - - NO FLOW
SPRING 263A

Date Conr)‘%Jrc]:(t)igity pH Tempce:rature F Iom
6/21/2007 403 7.91 8.1 0.6
8/30/2007 - - - NO FLOW




Ll A\
. )
!

SPRING 300

Date Cor?lglljﬁggity pH Tempgrature F!om
5/1 1/2007 496 7.92 10 0.25
6/15/2007 449 8.23 1.2 0.22
SPRING 301

Date Corgcrj#ﬁggity pH Tempce;rature Flom
5/11/2007 469 7.48 5 0.5
6/15/2007 NO FLOW
SURFACE WATER 320

Date Conr%%ﬁt)igity pH Tempgrature Flor\g
5/18/2007 550 7.7 12 10
SPRING 260A

Date Corgcrirgjﬁggity pH Temp&rature Flom
5/18/2007 369 7.64 5 6
6/21/2007 358 8.09 8.6 25
8/30/2007 400 8.1 8 0.8




MEMORANDUM
COALGEQ, LLC

el L : .
Date: January 5, 2008
Subject: Fracture Control of Springs in the central part of Section 17, T13S, R13E

To: Vicky Miller (Dugout Canyon Mine)
From: Alex Papp (Coalgeo, LLC)

Based upon review of available geologic information and mining experience at Dugout Canyon Mine, it is my opinion that
the groundwater flowing at the springs located in the central part of Section 17, T13S, R13E originate from faults and/or
major fractures. The geographical location of the springs, the significant amount of flow, the apparent thin
alluvium/colluvium, the small restricted catchment area, and documented faults and/or major fractures within the vicinity
leads me to this conclusion.

The major fracture orientation within this area of the Dugout Canyon Mine averages N65°W (295°) and is based on a
substantial database of underground and surface measurements (See Attachment, Structural Framework). IntraSearch,
Inc. produced a photogeologic map in 2005 that depicts faults and/or major fractures within the vicinity of the drainage
where the springs are located (See Attachment; IntraSearch Photogeologic Map). The orientations are consistent with
that measured at the Dugout Canyon Mine. Other geologic investigations also support the orientation and occurrence of
faulting specific to the drainage where the springs are located (See Attachment: Doelling, H.H., 1970; Central Utah
Coalfields).  Faults and fractures commonly serve as conduits for groundwater flow and are well documented at the
Dugout Canyon Mine.
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AEZ Laboratories, Inc.

2773 Downbill Drive Steamboat Springs, CO 80487 (800) 334-5493

inorganic Analytical

Soldier Creek Coal Company ' ACZ Sample ID: L62749-02
Project ID: * Date Sampled: 05/18/07 12:55
Sample ID: 320 Date Received:  05/22/07

Sample Matrix: Surface Water

Inorganic Prep
Parameter. _ EPAMethod = Result  Qual XQ Units _
Total Hot Plate M200.2 ICP 05/29/07 12:24 erf

Digestion

Metals Analysis

Parameter | EPA Metho . Result Qual XQ Units  MDL PQL ~  Date
Calcium, dissolved  M200.7 ICP 584 ' mg/L 02 1 060107 7:37 dit
Iron, dissolved M200.7 ICP U mg. 002 005 06/01/07 7:37 dit
Iron, total M200.7 ICP 1.08 mgL 002 005 06/01/0720:02  msh
Magnesium, dissolved M200.7 ICP 28.4 mgiL 02 1 06/01/077:37 dit
Manganese, dissolved M200.7 ICP u mg/L  0.005 0.03 06/01/07 7:37 dit
Manganese, total M200.7 ICP 0.025 B mgL 0005 0.03 06/01/0720:02  msh
Potassium, dissolved  M200.7 ICP 1.0 B mg/L 03 2 06/01/07 7:37 dit
Sodium, dissolved ~ M200.7 ICP 145 mg/L 03 2  06/01077:37 dit

Wet Chemistry
Parameter
Alkalinity as CaCO3

. Result Units : e

SM23208 - Titration

Bicarbonate as 227 mg/L 2 20 05/31/07 0:00 cas
CaCo03
Carbonate as CaCO3 16 B mg/L 2 20 05/31/07 0:00 cas
Hydroxide as CaCO3 U mg/L 2 20 05/31/07 0:00 cas
Total Alkalinity 243 * mg/L 2 20 05/31/07 0:00 cas
Cation-Anion Balance Calculation
Cation-Anion Balance 54 % 06/07/07 0:00 calc
Sum of Anions 53 meg/L 0.1 0.5  06/07/07 0:00 calc
Sum of Cations 5.9 meqg/L 0.1 0.5 06/07/07 0:00 calc
Chiloride 325.2 /| SM4500CI-E 3 B mg/L 1 5 05/30/07 14:05 jif
Residue, Filterable 160.1 / SM2540C 290 mg/L 10 20 05/24/07 8:56 Icp
(TDS) @180C
Residue, Non- 160.1 / SM2540C U * mg/L 5 20  05/25/07 15:00 cas
Filterable (TSS)
@105C
Sulfate SM4500 SO4-D 20 B * mg/L 10 50 05/30/07 9:52 seb
TDS (calculated) Calculation 278 mg/L 10 50 06/07/07 0:00 calc
TDS (ratio - Calculation 1.04 06/07/07 0:00 calc

measured/calculated)

REPIN.02.06.05.01 * Please refer to Qualifier Reports for detail.

162749: Page 3 of 13
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._}2773 Downhill Drive Steamboat Springs, CO 80487  (800) 334-5493

- AEZ Laboratories, Inc. : grganic Anaiyiteal

Resus

Soldier Creek Coal Company ACZ Sample ID:  L62749-02
Project ID: Date Sampled:  05/18/07 12:55
Sample ID: 320 Date Received: 05/22/07

Sample Matrix:  Surface Water

Analysis Method: 1664A - Gravimetric
Extract Method:

nalyst: tam
Extract Date:
Analysis Date:  05/29/07 13:40

U 1.031 mglL 2 10

‘ y

REPOR.01.01.01.02 *P ifi il
lease refer to Qualifier Reports for detail. L62749: Page 7 of 13
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Inorganic A‘naiytic!
Results

IIEZ Labo’rétories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800).334-5493

Soldier Creek Coal Company ACZ Sample ID: L63413-01
Project ID: Date Sampled:  06/21/07 00:00
Sample ID: 321 Date Received:  06/25/07

Sample Matrix: Ground Water

Inorganic Prep - ‘
Parameter - EPA Method Result Qual - XQ Units MDL PQL Date xAnalyst
Total Hot Plate M200.2 ICP 06/27/07 19:18 erf
Digestion

Metals Analysis

Parameter “ow TEPA Method 00 Result - Qual XQ Units

Calcium, dissolved M200.7 ICP 775 mgiL 0.2 1 07/03/07 13:37 msh’
Iron, dissolved M200.7 ICP U mg/lL 0.02 0.05 07/03/07 13:37 msh
Iron, total M200.7 ICP 1.59 * mg/i 0.02 0.05 07/05/07 22:24 dit
Magnesium, dissolved M200.7 ICP 225 mg/L 0.2 1 07/03/07 13:37 msh
Manganese, dissolved M200.7 iCP V] mg/L 0.005 0.03 07/03/07 13:37 msh
Manganese, total M200.7 ICP 0.024 B mg/L 0.005 0.03 07/05/07 22:24 djt
Potassium, dissolved M200.7 iCP 1.0 B mg/L 0.3 2 07/03/07 13:37 msh
Sodium, dissolved M200.7 ICP C 92 mglL 0.3 2 07/03/07 13:37 msh
Wet Chemistry

EPA Method #7207 S Result - Qual . XQY
SM23208 - Titration

Alkalinity as CaCO3

Bicarbonate as : : 270 mg/L 2 20  06/26/07 0:00 lepljif
CaCo3
Carbonate as CaCO3 u mg/L. 2 20 06/26/07 0:00 lcpijif
Hydroxide as CaCO3 u mg/L 2 20  06/26/07 0:00 Icpljif
Total Alkalinity 270 mg/L 2 20 06/26/07 0:00 lep/jif
Cation-Anion Balance Calculation
Cation-Anion Balance 6.1 % 07/10/07 15:15 calc
Sum of Anions 5.4 meg/lL 0.1 0.5 07/10/07 15:15 calc
Sum of Cations 6.1 meg/L 0.1 05 07/10/07 15:15 calc
Chloride 325.2 / SM4500CI-E 3 B * mg/L 1 5 07/02/07 15:00 amlfjag
Residue, Filterable 160.1 / SM2540C - 290 mg/L 10 20 06/28/07 15:50 ji
(TDS) @180C
Sulfate SM4500 S04-D u mg/L 10 50  07/03/07 9:20 aeh
TDS (calculated) Calculation 275 mg/L 10 50  07/10/07 15:15 calc
TDS (ratio - Calculation . 1.056 07/10/07 15:15 calc
measured/calculated)
REPIN.02.06.05.01 * Ploase refer to Qualifier Reports for detall.

L63413: Page 3 of 10
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| Inorganic Analytical
Results

AEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Soldier Creek Coal Company ACZ Sample ID: L64797-01
Project ID: Date Sampled:  08/30/07 12:05
Sample ID: 321 Date Received: 09/04/07

Sample Matrix: Ground Water

Inorganic Prep

Total Hot Plate M200.2 ICP 09/05/07 14:15 bl
Digestion

Metals Analysis

Calcium, dissolved M200.7 ICP 75.9 mg/lL 0.2 1 09/06/07 3:00 dit
Iron, dissolved M200.7 ICP 0.03 B mg/L 0.02 005 09/06/07 3:00 dit
Iron, total M200.7 ICP 024 mg/L 0.02 005 09/06/07 20:31 erf
Magnesium, dissolved M200.7 ICP 22.1 mg/L 0.2 1 09/06/07 3:00 dit
Manganese, dissolved M200.7 ICP 0.014 B mgit 0.005 0.03 09/06/07 3:00 djt
Manganese, total M200.7 ICP 0.007 B mg/L 0.005 0.03 09/06/07 20:31 erf
Potassium, dissolved M200.7 ICP 1.1 B mgiL 0.3 2 09/06/07 3:00 djt
Sodium, dissolved M200.7 ICP 10.0 mg/L 0.3 2 09/06/07 3:00 djt

Wet Chemistry

Parameter : EPA Method 1 : Result Quat - XQ
Alkalinity as CaCO3  SM2320B - Titration
Bicarbonate as 274 mg/L 2 20  09/06/07 0:00 lep
CaCO3
Carbonate as CaCO3 U mg/L 2 20 09/06/07 0:00 lop
Hydroxide as CaCO3 u mg/L 2 20 09/06/07 0:00 lep
Total Alkalinity 274 mg/L 2 20  09/06/07 0:00 lcp
Cation-Anion Balance Calculation
Cation-Anion Balance 43 % 09/17/07 0:00 calc
" Sum of Anions 55 meg/L 041 05  09/17/07 0:00 calc
Sum of Cations 6.0 meg/L 01 05  09/17/07 0:00 calc
Chiloride 325.2 / SM4500CI-E 2 B * mg/L 1 5  09/10/07 12:59 mis
Residue, Filterable 160.1 / SM2540C 290 mgiL 10 20  09/04/07 16:22 Icp
(TDS) @180C
Suifate SM4500 SO4-D U mg/L 10 50  09/05/07 9:14 aeh
TDS (calculated) Calculation 276 mgit 10 50 09/17/07 0:00 calc
TDS (ratio - Calculation 1.05 09/17/07 0:00 cale
measured/calculated)
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L64797: Page 3 of 12
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 Inorganic Analytical
Results

AI'JZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Soldier Creek Coal Company , ACZ Sample ID: L64797-02
Project ID: , Date Sampled: 08/30/07 11:30
Sample ID: 322 Date Received: 09/04/07

Sample Matrix: Ground Water

Inorganic Prep

EPA Method : Resuit Qual XQ
M200.2 ICP 09/05/07 15:10 bjl

Total Hot Plate
Digestion

Metals Analysis
EPA Method L ' Result Qual “ XQ

Calcium, dissolved M200.7 ICP 91.6 mg/L 0.2 1 09/06/07 3:04 dit
Iron, dissolved M200.7 iCP U mg/L 002 005 09/06/07 3:04 dit.
Iron, total M200.7 iCP 8.27 mg/L 0.02 0.05 09/06/07 20:35 erf
Magnesium, dissolved M200.7 ICP 413 mg/L 0.2 1 09/06/07 3:04 dit
Manganese, dissolved M200.7 ICP 0.014 B mg/L 0.005 0.03 09/06/07 3:04 dit
Manganese, total M200.7 ICP 0.512 mg/L 0.005 0.03 09/06/07 20:35 erf
Potassium, dissolved M200.7 ICP 15 B mg/L 03 2 09/06/07 3:04 djt
Sodium, dissolved M200.7 ICP 257 mg/L 03 2 09/06/07 3:04 djt

Wet Chemistry
Parameter EPA Method

Result Qual XQ

Alkalinity as CaCO3 ~ SM2320B - Titration
Bicarbonate as 390 mg/L 2 20 09/06/07 0:00 lcp
CaCOo3
Carbonate as CaCO3 6 B mg/L 2 20 09/06/07 0:00 lcp
Hydroxide as CaCO3 ) mg/L 2 20 09/06/07 0:00 lep
Total Aikalinity 396 mg/L 2 20  09/06/07 0:00 lcp
Cation-Anion Balance Calculation
Cation-Anion Balance 2.8 % 09/17/07 0:.00 calc
Sum of Anions 8.6 meg/L 01 05 09/17/07 0:00 calc
Sum of Cations 9.1 meg/L 01 05  09/17/07 0:00 calc
Chloride 325.2 / SM4500CI-E 2 B * mg/L 1 5 09/10/07 13:01 mis
Residue, Filterable 160.1 / SM2540C 430 mg/L. 10 20  09/04/07 16:23 lcp
(TDS) @180C
Sulfate SM4500 SO4-D 30 B mg/L 10 50  09/05/07 9:19 aeh
TDS (calculated) Calculation 432 mg/L 10 50  09/17/07 0:00 cale
TDS (ratio - Calculation 1.00 ' 09/17/07 0:00 cale
measured/calculated)
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L64797: Page 4 of 12
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L_ﬁ AEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

| Enorganc Analytical
‘ Results

Soldier Creek Coal Company

ACZ Sample ID: L63413-02
Project ID: Date Sampled:  06/21/07 00:00
Sample ID: 322 Date Received:  06/25/07

Sample Matrix: Ground Water

Inorganic Prep
Parameter EPA Method Result Qual XQ Units MDL - PQL Date |Analyst
Total Hot Plate M200.2 iCP 06/27/07 19:30 erf
Digestion
Metals Analysis
Parameter ;" EPA Method Result  Qual XQ - Units MDL - PQL - Date |Analyst
Calcium, dissolved M200.7 ICP 91.4 mg/L 0.2 1 07/03/07 13:40 msh
Iron, dissolved M200.7 ICP U mg/L. 0.02 0.05 07/03/07 13:40 msh
Iron, total M200.7 ICP 0.69 * mg/L 0.02 0.05 07/05/07 22:28 dit
Magnesium, dissolved M200.7 ICP 438 mg/L 0.2 1 07/03/07 13:40 msh
Manganese, dissolved M200.7 ICP 0.018 B mg/L 0.005 0.03 07/03/07 13:40 msh
Manganese, total M200.7 ICP 0.040 mg/L 0.005 0.03 07/05/07 22:28 dit
Potassium, dissolved M200.7 ICP 1.5 B mg/L 0.3 2 07/03/07 13:40 msh
Sodium, dissolved M200.7 iCP 245 mg/L 0.3 2 07/03/07 13:40 msh

Wet Chemistry
Parameter
Alkalinity as CaCO3
Bicarbonate as
CaCoO3
Carbonate as CaCO3
Hydroxide as CaCO3
Total Alkalinity
Cation-Anion Balance Calculation
Cation-Anion Balance

EPA Method -~ 7
SM2320B - Titration

Sum of Anions

Sum of Cations )
Chloride 325.2 / SM4500CI-E
Residuse, Filterable 160.1 / SM2540C
(TDS) @180C
Sulfate SM4500 SO4-D
TDS (calculated) Calculation
TDS (ratio - Calculation

measured/calculated)

Result

380

380

5.1
8.3
9.2

420

30
422
1.00

Qual XQ

U
U
B *
B *

Units

mg/L
mg/L

mg/L

MDL

2 20  06/26/07 0:00 lepijif
2 20 06/26/07 0:00 lep/jif
2 20  06/26/07 0:00 lep/jif
2 20  06/26/07 0:00 lep/jif
07/10/07 15:15 calc

0.1 05 07/10/07 15:15 calc
0.1 05 07/10/07 15:15 calc
1 5 07/02/07 15:02  amlfjag
10 20 06/28/07 15:52 jif
10 56  07/03/07 9:23 aeh
10 50  07/10/07 15:15 calc

07/10/07 15:15 calc

REPIN.02.06.05.01

* Please refer to Qualifier Reports for detail.
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PETERSEN HYDROLOGIC, LLLC
recharge.cdr 11 April 2008

0 Ya 1% 1 Mile
Lw B T—— |
0 1000 2000 3000 5000 Feet
HHH | E— |
UM Girieh it 2008 Mgt c North .
R St bhaw 0 0.5 1 Kilometer
THle MM 12 T85° (237 mills) bl H H l—,

. Figure 2 Probable recharge area for springs 260 and 260A.




Dugout Canyon Mine PHC Update October 2007

ATTACHMENT 2

Palmer Hydrologic Drought Index, Region 6 and 7, 1991-2006
Spring Flow Graphs for Dugout Canyon Mine Sites
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Dugout Canyon Mine PHC Update October 2007

ATTACHMENT 3

Palmer Hydrologic Drought Index, Region 6 and 7, 1991-2006
Well Water Level Graphs for Dugout Canyon Mine
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Dugout Canyon Mine PHC Update October 2007

ATTACHMENT 4

Palmer Hydrologic Drought Index, Region 6 and 7, 1991-2006
Surface Water Flow Graphs for Dugout Canyon Mine Sites
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Canyon Fuel Company, LLC
SCM/Dugout Canyon Mine

APPENDIX 7-4

Monitoring Well Water-Level Data
and Well Logs

Mining and Reclamation Plan
September 2008
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SUNEDCO COAL COMPANY
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. A‘Wahler Associates

’ " Geotechnical and Water Resources Engineering

P December 15, 1982
%{ SED102

.-.....,..._..‘

Mr. Charles W. Durrett
L Environmental Coordinator
; [f Sunedco Coal Company

' ;% 7401 W. Mansfield Ave.

; Lakewood, Colorado 80235

Dear Mr. Durrett:

- Wahler Associates (WA) is pleased to submit with this letter a summary
[; of work performed at Sunoco Energy Development Co.'s (Sunedco) Sage
Point/Dugout Canyon property in Carbon County, Utah. The work per-

formed is to be used in support of Sunedco's application (ACT/007/007) ‘
{‘ entitled Sage Point/Dugout Canyon Project, SMCRA Permit Application

Chapter IV-B, Hydrology. The scope of work included the performance
of static water levels, falling head tests, preparation and presen-
tation of test results, and the preparation of a ground water poten-
t; tiometric map for each of the aquifers on the property. Soldier
BE Canyon Mine, which is adjacent to Sunedco's property, ground water

i

data were also evaluated.

PROJECT OVERVIEW

The field work was directed by Mr. Joel Siegel, WA staff water resources

% engineer. The field work was initiated November 1, 1982. Water

; {} data were collected from five monitoring well locations (Figure 1)
é i described below:

Rocky Mountain Region: 12477 W. Cedar Drive, Suite 206, Lakewood, Colorado 80228 » (303) 989-7990 ‘
Corporate Headquarters: Palo Alto, CA » Southwest Region: Newport Beach, CA, and at major project sites worldwide.



Mr. Charles W. Durrett
December 15, 1982

Page 2
Top of Casing
Elevation In
Well Number Latitude Longitude Feet Above Sea Level

5-1 394315 1103548 7186

10-2 384254 1103333 6626

11-2 394221 1103205 8204

19-1 394112 1103022 8254

24-1 394046 1103055 8416

The wells were established by Eureka Energy Co. (Eureka), the prior

property owner, between 1976 and 1979. These wells are further

described in Sunedco's application noted above.

Water level data were collected from all five wells. Only well 19-1
was found dry (Table 1). These data were used in conjunction with
data previously collected by Eureka (Table 1) in developing the
potentiometric level map (Figure 1) for the property.

Falling head tests were performed at three of the five wells. Wells
19-1 and 24-1 were not accessible owing to poor weather and road

conditions.

M TEST PROCEDURES

A 2000 gallon clean water truck, provided by Western Exploration,
was used to carry water to each of the monitoring wells. Static
water levels were taken at the wells, after which an additional

ié head was applied to the aquifer. This was done via the injection
of water into the wells from the water truck. Water level measure-

ments were taken prior to and during all tests using an Olympic well

—

probe. The levels were measured frequently during the early stages

of the test, and several hours apart after a few hours had passed.

& W

AN Wahler Associates
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December 15, 1982
Page 3

Because the representative value of elapsed time from which trans-
missivity values were calculated from the data is on the order of
1000 minutes, the significance of early time data is less than what

was anticipated at the time of testng.

Wells 10-2 and 11-2 were filled to within 100 feet of the ground
surface. Well 5-1 was filled to approximately 20 feet below ground
surface. Time was allowed for each well to settle, which generally
occurred 5 to 10 minutes after filling. Response of the Price River

formation aquifer was slow at both test locations (wells 10-2 and
11-2).

Well 5-1 displayed a very slow decline in head. Therefore, the time .

between measurements was increased from minutes to hours after test
initiation. This test was in the coal members of the Blackhawk

formation.

DATA ANALYSIS

The basic equation for the residual head in a well, to which an initial
excess is applied, was modified in order to determine the transmissivity
of the Price River formation. Assumptions implicit in the analysis

are that water levels in the formation are affected by the recharge

only in the immediate vicinity of the well, and that the storativity

is small. These assumptions are applicable for the Price River
formation. This type of analysis does not allow for the determination

of aquifer storativity.

AN Wahler Associates
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Mr. Charles W. Durrett
December 15, 1982
Page 4

Attachment I includes all data in tabular form for each of the 3 ,
tests, and time-residual head plots for the Price River formation
(wells 10-2 and 11-2). A simplified analysis for determining Black-
hawk formation coal (well 5-1) transmissivity is included in Attach-
ment I, as well as a description of the graphical procedures applied
to the data from the Price River formation. All field test data is

given in Attachment II.
RESULTS

The transmissivity of the Price River formation aquifer at the locationmns
tested on the Sage Point/Dugout Canyon property is 1 gallon per day

per foot (gpd/ft). This value is a reliable order of magnitude
estimate. The transmissivity of the formation apparently decreased
with time during falling head tests at wells 10-2 and 11-2. The

stated confidence in the results is well within the normally expected

range for falling head tests.

A simple analytical procedure for determining the coupled transmissivity
of the Sunnyside and Rock Canyon coal members of the Blackhawk formation
is described in Attachment I-C. The conclusion that can be drawn from
well 5-1 data is that the coals of the Blackhawk formation are near-

impermeable. The transmissivity is 0.009 gpd/ft.

The results of the aquifer tests indicate that the strata of the
Price River formation and the coal seams of the Blackhawk formation
have limited aquifer potential. The calculated transmissivities of

the strata are so low that water development would be uneconomical,

AN Wahler Associates




Mr. Charles W. Durrett
December 15, 1982
Page 5

even for domestic or stock-watering uses. Therefore, the strata

of the Price River and Blackhawk formations should not be considered

aquifers.

POTENTIAL HEAD DATA AND MAP

Table 2 summarizes potential head data with reference to both ground
elevation and mean sea level for all wells monitored by WA during
the time period November 1-5, 1982. Figure 1 is a potentiometric

map for the Price River formation, and was based upon data from
Table 2.

WA is confident that the content of this report, inclusive of data

and backup calculations, is sufficient for presentation to the Office .

of Surface Mining and Utah Division of 0il, Gas and Mining as a base-
line hydrologic report for the Sage Point/Dugout Canyon property.

Please call if we can be of any further assistance.

Sincerely,

W ASSOCIATES

ohn Reiss, Jr.
General Manager
Rocky Mountain Region
JR:br

W

AW Wahler Associates
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ATTACHMENT I

A. General Equation for the Residual Head in a Well

Theis (1935) presented the equation for the drawdown in an instantaneous
vertical line source.! The equation provides a useful method for
estimating the transmissivity of a formation in the vicinity of a

well, which is a physical approximation of the theoretical vertical

line source. Ideally, a "slug" of water is injected into a fully
developed well at time t=0. The well theoretically penetrates the

full length of the aquifer in question, a condition met by each well,

10-2 and 11-2. The equation for the residual head is then written
as:

Q_exp(-r2s/4Tt) (1]
B 4Tt ‘

where

7]
|

= residual water level after injection of the water,
measured with respect to the original water table.

= distance from the injection well to an observation

point

time since injection of the slug

volume of the slug

aquifer transmissivity

aquifer storativity

2]
|

n=_oO
[ TR T 1|

Generally, only a small volume of water is injected into a well.

For this reason, the reaction to the injected slug usually is not
measurable in the aquifer beyond the immediate vicinity of the

well. Therefore, the water-level measurements are made only in

the injection well; the distance is then the radius. of the well.

For values of r as small as the well radius, especially where S

is small (as for artesian aquifers), the argument of the exponmential
in equation 1 approaches zero as t becomes large and the value of
the exponential terms approaches unity. Then, for a comsistent set
of units, transmissivity can be represented as:

T= 2 [2]

4nist

A plot of s versus 1/t should be a straight line which passes through

the origin. Any coordinate of the line should thus yield a value
for T.

B. Specific Technique for Transmissivity Determination from test
Data of Wells 11-2 and 10-2

Observed data for wells 11-2 and 10-2 did not plot on a straight
line, nor was there a trend for any of the locally straight segments
on either plot to pass through the origin. This may be attributed

!Theis, C.V., 1935, The relation between the lowering of the piezometric
surface and the rate and duration of discharge of a well using ground-

water storage: Amer. Geophys. Union Trans., 16th Ann. Mtg., pt.2,
p. 519-524
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to poor well construction techniques. The water levels in both wells
were asymptotic not to the original static level, but to levels more
than 200 feet higher. WA has speculated that all of the additional
excess head was indeed necessary to force water into the formation

and to overcome head loss associated with the perforations in the
casing. At later time, the residual excess head in the well was not
great enough to overcome severe head loss, through the perforations,
thus causing a relatively slow decline in the water level and a corres-
pondingly low apparent transmissivity.

Assuming that the water levels were displaced by some constant value

due to well inefficiency during the tests, WA has employed a differen-
tial form of equation 2 to determine transmissivity from the graphs

of Figures I-1 and I-2, which represent time-residual head data for
wells 10-2 and 11-2 respectively. The key to the analysis is that T

is determined from the predicted rate of fall of the water level rather
than its actual position at various times during the test. Consequences
of the analysis is that the apparent transmissivity of the formatiom is
found at various points in time, with the gradual decrease being attrib-
uted more and more to poor well completion. In addition, the trend for
the water table not to return to static is removed from the analysis.

Equation 2 is rearranged as:

T = @ 31,

and the slope of the time-residual head curve (always negative) is
measured at various values of time, t. Table 1 summarizes the values
of transmissivity for the Price River formation as obtained by equation
3. Using 1000 as a time during the test for which T is representative,
the transmissivity of the Price River formation aquifer is approxi-
mately 1 gpd/ft.

C. Coal Transmissivities as Derived from Well 5-1 Data

An estimate of the transmissivity of the coal members of the Black-
hawk formation is possible by applying Darcy's law to the observed

data for well 5-1. This is done by calculating the volume of water
lost to the formation from the well over a given time, and dividing

it by the average gradient in the immediate vicinity of the well during
the time period. As water is not likely to have penetrated too far
radially into the formation, the assumption that the formation gradient
is equal to the average excess head during the time period of interest
is reasonable. Therefore,

T = Q/iAtnd [4],
where:
Q = volume of water lost to formation during time At

i
nd

average excess head during time At
the "width" of well screen, if unfolded, normal to the
flow.

woun



l ? » For well 5-1, use i = 280.2 ft/ft between times of 2 and 1922 minutes.
: Then At = 1.33 days, and Q = 4.5 feet (7.48 gallons/ft3) (nd2/4), or ‘

i‘f. 4.6 gallons. Then:
‘ T = 4.6 gallons/(280.2)(1.33 days) n(.417 ft)

T = 0.009 gpd/ft
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TABLE I-1
SUMMARY OF TRANSMISSIVITY VALUES FROM
PRICE RIVER FORMATION AQUIFER TESTS

*
A. Vell 10-2

time slope transmissivity
t ds/dt T

: Fohk
(min) (ft/min) : (gpd/ft)
1000 90/1300 1.04
1500 30/550 0.59
2500 42/1000 0.27

ik
B. Well 11-2

time slope transmissivity
t ds/dt T:

xk
(min) (ft/min) (gpd/ft)
500 110/500 2.19
1000 40/300 0.91
1500 30/300 0.54

*Volume of slug = Q = (nd2/4)(initial excess head)(7.48 gal/ft3)
= 627 gallons

**Volume of slug = Q = (nd2/4)(initial excess head)(7.48 gal/ft3)
= 1053 gallons

Sk
T = 114.6Q/(ds/dt)t2, for units used.
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FIELD PERMEABILITY TEST

FALLING HEAD

PROJECT _SABE AUnT /Iijor cAwyoy TESTED BY

PROJECT NO. __SED /02 A

BORING NO.

S5-/

DIAMETER OF BORING
DIAMETER OF CASING

TYPE OF PERFORATION:
DEPTH TO GROUND WATER

N/A

CHECKED BY

A INCH -

. ABOVE GROUND SURFACE
1 PERFORATED CASING FROM:

HEIGHT OF CASING (REF. LEVEL)
2.6 FT -

T0

Joer Siee EL_ OATE fI-4-02

DATE [(-3-8,

: DATE

PERMEABILITY, K

PUMPING FROM:

T0

3 U FROM TOP OF casing (STATIC ) 3049 FT. pumping RATE:
; OATE | €eLapseo] oerTH To S.W.L.-DEPTH | -INVERSE
. AND TME WATER TO WATER(rt) H/Hg—% . TIME
| TIME CMIND D) H ~(MiINY)
v N4821 13:47] "0 | 30e7.7 F » — —
(35 0 /9 293.0 — —
‘- 3:53 2 22.5 25824 { 50x 0=+
‘ [3:53:30] 2.5 23,5 2804 0.99 J40x 10-%
IR /3:55 ] 237 2.8/ Z 0,79 J25x/0°%
‘ o 13:5§ 7 23% 2211 0099 W43 x107F
; /802 (1. 23,9 231.0 099 9.4 x70™%
s /7 26 2440 230,9 0.99  13.95x70°2
| /A ] 50 24,0 2.20.9 0:99 12,00 x/g~5
1 21253 | 482 | 34,9 2%40,0 0.97 10,2)/92
8 I1-582) ofe 24+ 1/ 73 | 25,9 2770 0:99 10,09 x/0-2
2/:53 1 7922 27,0 277.9 0.9 08x/9=2
cNp  loF TEST - | |

e I B V]

PR S



[ FIELD PERMEABILITY TEST
{ ’ _ ' FALLING HEAD

PROJECT SAGE fONT/DUGOUT CANYoN  TESTED BY JoeL Sic0el oave l1-3-£

"IPROJECT NO. _SEDI102 A CALCULATED BY/Z&@_@J DATE //-9-§
BORING NO. I6-2 CHECKED BY . DATE —_
DIAMETER OF BORING N/A
DIAMETER OF CASING 5 INCH

PERMEABILITY, K

HEIGHT OF CASING (REF. LEVEL) _
ABOVE GROUND SURFACE 2.3 FT.
PERFORATED CASING FROM: TO

PUMPING FROM: T0

TYPE OF PERFORATION:

DEPTH TO GROUND WATER

FROM TOP OF CASING

(STATIC) 75,8 FT pumpinG RATE:

DATE ELAPSED] DEPTH TO S.W.L.-DEPTH INVERSE
AND TIME WATER TO WATER(ft) H/Ho TIME
TMe | oan cre H (M)
-3 ¥:3\ o 5.8 % : —
> 9:06 | 0 0/.0 /4.8 /
£ 9:09 3 125,44 596,44 .76 3.3x/0~
e 9:// 5 139.6 576.2 9t 120.0%0°F 1
' 9¢:/3 7 146,85 £569.3 13 14.3 =10°2
2:5 1 9 /49.7 S$6b./ »92 /.1 x/0"%
BT 9: .4 /2 /50.5 5650 72 8,33 X10°2
.y 9:23 17 32,8 533.2 .87 528 x10°% |
7:27. 1 2] /25.3 520, 5~ 185|476 1072
7037 | 33 2/2. 4 50 3.4 22 13.03 %|072
Q47 | 4/ 2/3.8 502..0 82 oy xjp~2
- 10to0 | 54 /5.7 500. 0 2/ |185 x10-*
- 0:34 | @8 220.6 498,02 .3/ Wy x10°2
s (1442 | j26 | 228.2 | #9.6 .80 o4 x1Q°
p 3l /53 | 229.5 “496..3 o 065 x |O°
.l 12305 | (77 | 53/a1 94,7 77 10.56 x107]
P (2:q) ) 2/5 | 235,0 450, 8 78 lo.4e x10°2]
f 349 | 253 | 233.3 “477.0 78 039 %02
| & #:20 | 320 | ods 770.7 77 [031x 1073
| /S8 | 372 24%9,9 66,0 76 J0.27 x10°®
. 20:13 | 667 | 2935 A 72 lo.s <1077
L 22849 823 29%./ “43.7 .70 loa2 xJ0-
11482107:7% | /323 3/5. 6 2400, 2. 65 10,015 xi0”
13:/2. ] /686 | 335.0 3820. 8 62" Jo,059x10~2

COMMENTS: ¥ STATIC LEVEL_ .
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FIELD PERMEABILITY TEST

FALLING HEAD

.

PROJECT SAGE PINT/MGOUT cANYON TESTED BY deel SiECEL pave -3

"ProvECT MO, __SEDI02 A CALCULATED BYJEL(L%MQ DATE /(9
BORING NO. Q=2 CHECKED BY . DATE ___
DIAMETER OF BORING N/A
DIAMETER OF CASING 5 _INCH PERMEABILITY, K
HEIGHT OF CASING (REF. LEVEL) ‘

ABOVE GROUND SURFACE 2.3 ~T. PUMPING FROM: —_— To_
PERFORATED CASING FROM: 70

TYPE OF PERFORATION:
DEPTH TO GROUND WATER

FROM TOP OF CASING PUMPING RATE:

DATE | ELAPSED DEPTH TO S.W.L.-DEPTH INVERSE

AND TIME WATER TO WATER(rt) H/Ho TIME

TIME | <MIN) «re) H 1 (M)
484 220 | 2224 367.0 - 334,73 .S58 J0.045x
/1-5-82] 684// | 2825 386.7 328.9 + 53 10.03s

2/¢36 | 3¢30 17,0 29%.8 47
END OF |7EsT . |

COMMENTS:

0.027x 1074
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FIELD PERMEABILITY TEST
FALLING HEAD

{ProsecT SA0E /’a/zvr/oueour CANYON  TESTED BY Joer S,cCel.  DATE /[t~
"IPROJECT NO. __SEDI02. A CALCULATED BY W ADATE (/-9

BORING NO. (-2 _ CHECKED BY . DATE —___
DIAMETER OF BORING N/A |
DIAMETER OF CASING S /NCH PERMEABILITY, K
HEIGHT OF CASING (REF. LEVEL) ' ‘

ABOVE GROUND SURFACE 2.4 FT. PUMPING FROM: YO __
PERFORATED CASING FROM: T0

TYPE OF PERFORATION:

DEPTH TO GROUND WATER
FROM TOP OF CASING(STATIC) 1/27.6 FT"_ pUMPING RATE:

DATE | ELAPSED| DEPTH TO S.W.L.-DEPTH 1 INVERSE
N AND TIME WATER TO WATER(rt) H/Ho TIME
; TIME | oain (e H LY
n-4#-82| 7340 0 |wz7.0 ¥ — — —_—
83531 o ?5.3 /032.3 / s
2:56 3 | w92 1008, 4 .98 33.3x10°2
q:01 g /30,0 297.6 .97 Z5%07% |
7:02 9 (3.4 784, 2. 95 /.l X10°2
2366 /3 /72./ 265, S .93 7-69 x10”2
7:09 1 /6 /8¢44/ 743, 5 N7 .25 x/072
i CAINY 22 187.9 739.7 1/ 4.55 x/0°*
2:2/ 29 /923.7 ?233.9 90 3.57xi10°%
2:293 3s 199, 9 72.%3,7 .0 2.86 x/0"%
9244/ %49 20%.0 2/2.6 » %7 2.08 x)0=2
/0:00 67 22/,3 206..3 88 49 xi0=2
10:22 27 234, 0 8393.6 27 112 x|0-2
r0:4s | 112 247.9 87%7 .85 0.9 x10°%
s (/:25 /52 270.6 §857:,0 g3 10.66 %10”
. (e § 1715 28/:3 ¥46.3 g2 0.57 =0~
2161 203 294, 2. 83344 ¥/ 049 x|D~2
[12:400) 227 303, 5 524,/ 80 DY X L—:‘
122581 2¢4s 30767 2079 - 79 0.4) x\0°
[5200) 427 349 3 772. 3 15 23 xtO‘Z
[6:53 | 440 372./ 7858, S 73 0.21 xJ0~¢
/18152 %99 397./ 730, 5 /i 0.17_x)0°
/e 2/:231 78} Y4288 702/ <68 lou3 x/0-
15841 07: 53] 1330 | %/2.3 6153 60" J0.072x/0"
27:08¢F 21751 534, 6 543, 0 . 553 Jo.oup6x/073
COMMENTS: ¥ S7a71¢ fever . eNp 0 TEST -
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WELL 5-1



1540° ‘ Scale: 1"=2'

— - 1.1 mudstone, sl. silty & dr. gray to black, calc., med. to sl.
carb., plant fraq.; bedding is.v. thin & irreg. ox-ov; no
fract. V

—-—— 5.9' mudstone, black, mod. carb.; abundant plant frag.; sl. calc.;
occasional mollusc fossils (gast.); upper 1.0' contains some
mottling of unit above; from 3.3' to 4.3' are brown globs

- (1/16" to 3/8") of calc. mudst; no fract.

1547" — " F
Core in . |[—-—
1.6' to =
0.8' et
sections |- 7. | 4.1° interbedded, mixed & mottled mudst., dr. gray to black, sl.
o silty & sandy siltst.; 1lt. gray to gray, v. calc.; v.f.qg.;
Buglg ratio is 2:3; unit is calc.; mod. carb.; bedding is thin &
—_- = convoluted; some of the mottling is due to bioturbation;
- basal 0.2' have a few v. thin coal streaks; no fract. ox-ov.

0.8' carb. mudst., sl. calc.; a few resin pods & coal streaks;

il sandy & silty in upper 0.2'; contact gradational; lower

- - contact is sharp but irreg.; abund. plant frag.; no fract.

. 1.5 siltstone, lt. gray to gray, calc., contains thin irreg. laminae
= of darker muddy carb. material; a few thin coal streaks;

S rooted in upper 2/3 sharp irreqg. lower contact.

—_— | 2.95'" carb. mudst., sl. calc. in upper 1.0' and also only sl. carb.;
from 1.1' to 1.5' unit is coaly & resinous; lower portion
contains a few thin coal streaks; vert. fract. from 0.1' to
0.9' & from 1.1' to 1.5'; closed & hairlike

interbedded mudst., dr. gray to gray & siltstone, 1lt. gray;
ratio is 3:1; unit is calc.; sl. carb.; a few plant frags.;
mod. bioturbation; bedding is thin to laminae & mostly horiz.
w/some irreg. beds; siltst. shows some small syndepositional
faulting (%" displacements); no fract.

1557.3"
Core 1in
4.4' to
1.0

sections

same as above; lower 1.0' contains numerous thin coal streaks
& trace of resin; no fract.

mudstone, sl. silty; mod. carb.; sl. calc.; a few thin coal
streaks; sharp irreg. lower contact; no fract.

4 WATER MONITORING ZONE - SUNNYSIDE SEAM



1567.7"
Core in
3.9' to
1.1
sections

1578.05"
Core in
2.4' to
0.2'

sections
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WATER

3.85"

2.35"

0.35"'

0.85"
Plugged
to next
core pt.

Scale: 1"=2'
carb. mudstone; thin, numerous coal streaks; sl. resinous;
no fract.
bone coal; sl. resinous; hard; vert. fract. throughout;
closed; numerous coal streaks
carb. mudstone, sl. resinous; numerous thin coal streaks;
no fract.
coal, hard, shiny; resinous; gassy, vert. fract. throughout; clos
bone coal; resinous w/coal streaks; vert. fract. throughout;
closed, gassy
high-ash coal, resinous; small vert. fract. throughout; closed

coal, hard, shiny; sl. resinous; gassy, small vert. & oblique
closed fract. (cleat); 0.05' pyrite streak at 0.0'; Sunnyside
coal seam

MONITORING ZONE - SUNNYSIDE SEAM

coal, as above; thin, closed cleat; fract. throughout, open
vert. fract. from 1.5' to 3.7'; Sunnyside, sharp lower contact

carb. mudstone, sl. resinous; numerous v. thin coal streaks

& plant frag.; sl. sandy; no fract.

sandstone, 1lt. gray to gray, v.f.g.; sub-rounded, mod. to well
sorted; sl. calc.; mod. cementing; semi-porous; gassy; contains

a few thin irreg. laminations of carb. mat. & a rare thin coal
streak; lower contact is break in core-sharp; vert. fract. from
0.25' to end; closed; calcite filled

sandy siltst., 1lt. gray, sl. calc., ss. is v.f.g. as above; unit
fines toward base; contains a few thin discont. lenses of dr.
carb. mudst., thin coal streak at base; tr. pyrite; vert. fract.
throughout; closed & calcite filled

interbedded sandy siltst.; sandstone of two units above & mudst.,
dr. gray to carb.; ratio is 3:3:2; sl. calc.; unit is v. thinly

& mostly reg. horiz. bedded; finest units from 1.0' to 1.6';
upper 1.0' and lower 0.45' are semi-porous & gassy; unit is

sl. bioturbated horiz. & vert.; vert. fract. from 0.0' to 0.4';
closed & calcite filled

mudstone, black. sl. carb.; w/thin lentils of 1t. gray siltst:
vert. fract. from 0.1' to end-open

interbedded, mixed & mottled, sandstone, v.f.g. to.f.g.; sub-
angular to sub-rounded; poorly sorted; "salt & pepper"; mod. cem.
semi-porous & mudst. gray to black; occasionally sl. carb.; ratic
is 3:2; bedding is thin & irreg.; mottling is caused by intense
bioturbation (horiz. & vert.); washover R.M.; vert. fract. 0.0'
to 0.3', open.
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Scale: 1"=2'
siltstone, dr. gray, muddy w/a few thin silty ss. beds in
lower 0.3'; unit is intensely bioturbated (Chondrites, some
ophiomorpha) ;ratio siltst. to ss. is 3:1; gradational lower
contact; no fract.

ss., lt. gray, v.f.g.; sl. silty, mod. cemented; low-angle
x-bedding & thin, horiz. laminae w/a few thin beds to laminae
of dr. gray mudst.; large ophiomorpha burrows in upper 0.6';
sharp lower contact.

silty mudst. to siltst.; ratio is 4:1; thinly to med. bedded;
sl. calc.; intensely bioturbated (mostly Chondrites);
gradational lower contact; no fract.

muddy ss., dr. gray, v.f.g. to f.g.; poorly sorted, sub-rounded

to sub-angular; mod. bioturbated; some plural curing tubes?
no bedding; no fract.

interbedded siltst.; gray to dr. gray, mudst., black & silty
'ss.; ratio is 3:3:1; sl. carb. w a few v. thin coal streaks;
bedding is thin to v. thin; mostly even w/some irreg. beds in
upper portion; upper 1.0' is bioturbated by large mostly vert.
burrows that are filled w/ss. of the overlying unit (R.M.?);
some beds are mildly bioturbated; no fract.

mudstone, black; some hairlike streaks of 1t. mudst.; no fract.

Restricted Marine

mudstone of above; sl. silty near base; no fract.

carb. mudstone w/numerous coal streaks (%"); sl. resinous;
sl. gassy; irreg. lower contact; no fract.

mixed & mottled muddy to sandy siltstone; black to gray,
intensely bioturbated; mostly horiz. & oblique; some rooting;
most bedding destroyed; some irregq. horiz. beds; numerous thin
laminae of carb. material; sharp irreqg. bioturbated lower
contact; no fract. R.M.

’ : ’WATER MONITORING ZONE - ROCK CANYON SEAM

mudstone, black w/numerous v. thin lenses of gray siltst.;
ratio is 15:1; med. carb. w/a few v. thin coal streaks in
basal 0.1'; sl. bioturbation; irreg. lower contact; no fract.;

same unit as the one just above the overlying mudstone;

no fract.; R.M.

mudstone, black, mod. carb. w/numerous thin lenses & pods of
gray siltst.; mod. bioturbation; a few thin coal streaks 1in
basal 0.05'; lower contact is sharp & sl. irreq.; bedding is
thin & horiz. w/irreg. caused by bioturbation; no fract.

coal, hard, shiny, banded, pyritic lense at 0.2' which is 3/8"
thick; vert. fract. throughout; open; gassy



st

L/Ub. 24"
Core in
3.6' to

broken -
{ sections
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1716.2°
Core in
5.4' to
broken

sections
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Scale: 1"=2"'

coal, hard, shiny, a rare thin streak of resin; vert. open
fract. from 0.0' to 1.0'; 1.3' to 1.9'; 3.3' to end;

(50% lost from 8.7' to 10.0')coal is broken in this zone
and sl. pyritic; gassy

WATER MONITORING ZONE - ROCK CANYON SEAM

coal, as above; sl. pyritic; banded; gradational lower contact;
vert. open fract. throughout & broken; exact thickness is
in question; gassy

bone coal; hard, banded, numerous coal streaks; sl. resinous;
sl. pyritic; vert. open fract. from 0.0' to 0.3’

mudstone, carb. silty, black, a few v. thin coal streaks;
irreqg. grad. lower contact; no fract.

interbedded, mixed & mottled, sandy siltst.; lt. gray v.f.qg.;

silty to carb. mudstone; ratio is 1:1; bedding is mostly

convoluted w/some thin horiz. bedding w/carb. laminae; sharp
erosional contacts on sandy beds at 2.3' & at base of unit;

some mottling caused by mod. bioturbation; lowest section

contains some small clay intraclasts; unit is calc. below 3.0'; ve:
fract. (open) from 0.5' to end; two major sets running through the
core; polished break at 1.8' & 4.0°

$s., gray, v.f.g., mod. sorting, sub-rounded to sub-angular;
friable, calc.; semi to non-porous; upper % is x-bedded; lower
portion is mostly horiz.; bedding planes contain {cont. next page)
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1483"

1486'

1487'-1492"
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Scale: 1"=2"
Castlegate Sandstone

#1 1483'-1486'; rec. 3'

ss., gray, v.f.g.; well sorted; sub-rounded;
numerous interbedded laminations of carb. material

same as above w/o carb. material.

Core #2 1486'-1495.5'; rec. 5.5°'

ss., med. gray, med. grained; subangular to subrounded;
well sorted w/common carb-. laminae, esp. heavy at 86.5';
lt. to dr. banded 1" (lam. perpendicular to core

indicating flat bedding).

ss, med. gray; subang. to subrounded; well sorted; fair
porosity w/occ. streaks black carb. lam. at 10° to 30° to
core indicating x-lam.; core parting on 30° thin carb.

lam. at 1489'; at 1488.5' top of vert. fract. running

to 92.3'; fract. is partly healed in top with druzy white,
crystalline quartz open voids %" to 4%"; core badly

broken along vert. fract. at 90' to 92'; ss. is mod. friabl

1486-1489° solid core; no breaks
1489-1492" badly fract; vert. fracts. partly open w/ subhedral

quartz lining.

1492-1496.5"' solid core; no breaks

ss., med. gray, med. grained; well sorted subang.;

tr. muscovite; w/scattered black, rounded granules of
carbon {check out under binocs) massive or indistinctly
lam.

s, as above; being faintly to distinctly lam. w/ carb.
partings at 80° to 85° to core (est. 5-10° from horiz.)
in irreg. small-scale x-lam. trough sets.

S$s., as above; being slightly coarser grained to

est. .3 to .4 mm (maximum) w/tr. angular chert or
stained quartz, micas as above; sl. carb. w/faint

lam. perpendicular to core; tr. white cherty infilling;
fair to good porosity; faint sulfur odor on fresh break.

~— WATER MONITORING ZONE - 1400' TO 1650°'
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DUGOUT CANYON MINE

COLLAR START POINT

; X=93320.1
MDW G18A Y=86414.3
e || ELEV.=8354’
" |
14" CASING “4‘ ﬂ"' '
CEMENTED WITH 4 f.if: ;'] 19° SURFACE HOLE TO _60°

SUPER SACKS
PORTLAND CEMENT
AND 4 - 508
SACKS OF CALCIUM
CHLORIDE

14 SURFACE CASING SET AT _59.6’

98’ CASING CEMENTED WITH 14 ,
SUPER SACKS OF PORTLAND CEMENT
THRU THE TREMMIE AND 6 SUPER
SACKS DOF PORTLAND DOWN THE
ANNULUS, 3-50# SACKS OF CALCIUM
CHLORIDE WERE MIXED WITH THE
ANNULUS SLURRY.

48-50# SACKS OF HOLE PLUG WAS
POURED DOWN THE ANNULUS.

6)

7% BLANK CASING SET FROM

TO

END OF HOLE
X=93105.1
¥=86387.7

NOTE: NOT TO SCALE ELV.=6127.2

TVD= 2226.75

| | ,
whTeR Evcouwrered AT /830

93'CASING SET AT 195655’
12JHOLE DRILLED TO 1987’

7% SLOTTED CASING SET FROM
TO _2245’

8.875* HOLE DRILLED TO 2246

~25 TO GILSON SEAM

GILSON SEAM
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COLLAR START POINT
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ELE\/ =8168.2°

DUGQUT CANYON MINE
| MDW G31A
14 CASING :
CEMENTED WITH 1 :.'_-;;;.j'
SUPER SACK b K

PORTLAND CEMENT |11

AND 1 S0#

CALCIUM CHLORIDE [}

98’ CASING CEMENTED WITH 15
SUPER SACKS OF PORTLAND CEMENT

THRU THE TREMMIE AND

SACKS OF PORTLAND DOWN THE
ANNULUS. 4-50# SACKS OF CALCIUM
CHLORIDE WERE MIXED WITH THE

ANNULUS SLURRY,

52-30# SACKS OF HOLE PLUG WAS
POURED DOWN THE ANNULUS,

)

7 BLANK CASING SET FROM 1665.38' ||

TO 1709.97’

NOTE: NOT TO SCALE

SACK OF [X7F

.
.9 g
.
s;i.‘..
"
'
Ll
R

[ 19 SURFACE HOLE TO _20°

[0 14 SURFACE CASING SET AT _20°

S SUPER

CENCHRT U 30 4 2 e ey

END OF HOLE
X=84867.1
Y¥=93068.8
ELV.=6239.0'

V4
twATeR ENCounTeReD 1044

9¥'CASING SET AT 1719.9
124"HOLE DRILLED TO 1727’

7° SLOTTED CASING SET FROM 1709.97’
TO _1954/

8,875’ HOLE DRILLED TO 1954/

~25 70 GILSON SEAM
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_me._—. SHOWING GEOLOGY, WATER QUALITY, >ZU HYDROLOGIC U,>.—.,>u ,
COLLECTION SITES IN A PART OF THE SOLDIER CREEK AREA

EXPLANATION

QUATERNARY A s | ALLUVIUM
([ 7 | coLTON FORMATION
TERTIARY 1 I FLAGSTAFF LIMESTONE
- Tkoh | NORTH HORN FORMATION
, ke | PRICE RIVER FORMATION
CRETACEOUS § ™™ ™| - ASTLEGATE SANDSTONE
BLACKHAWK FORMATION

CONTACT

AREA USED FOR ESTIMATING
RECHARGE TO FLAGSTAFF
LIMESTONE

HYDROLOGIC DATA SITE AND NUM-
BER—¢& preceding number indicates
a ground water site; § preceding
number indiactes a surface-water site;
¢. chemical analysis; D, discharge
measurment; W, water level and
records of wells and test holes

699.7

R

697D,C
D/

G95.5W
[e]

MINE
SPRING
WELL

45" GAGING STATION
aS%  SEEPAGE-STUDY SITE

A’ TRACE OF SECTION SHOWN IN
FIGURE 19

WATER QUALITY DIAGRAM (FROM STIFF, 1951)

Calcium (Ca) Enmqvoﬂ_mnm (HCO,)
plus
Carbonate (CO;)
G985 Magnesium (Mg) Sulfate (SOg4)
Sodium (Na) plus )
o:_o_‘._nm .m_-
]

voﬁmmm::_: :AW

1 - J.

L) i ) [} T 1
6 4 2 0 2 4 &
MILLIEQUIVALENTS PER LITER

Base from U.S. Geological Survey .. . ,,
Scofield, 1:24,000, 1979 . .

‘WATER-SUPPLY PAPER 2246
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MAP SHOWING GEOLOGY AND DATA-COLLECTION SITES

FOR GROUND WATER, 1979-80 o o o
- EXPLANATION
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Canyon Fuel Company, LLC
SCM/Dugout Canyon Mine

APPENDIX 7-7

Surface-Water Monitoring Data

Mining and Reclamation Plan
September 2008



Canyon Fuel Company, LLC Mining and Reclamation Plan
SCM/Dugout Canyon Mine September 2008
Appendix 7-7

SURFACE WATER MONITORING LOCATION
323



Canyon Fuel Company, LLC

Mining and Reclamation Plan

SCM/Dugout Canyon Mine September 2008
*323 (Junction)” Monitoring Data 2007
Date Time pH Cond. Temp. Flow (gpm) Comments
3/15/07 1220 NOA Snow/Ice
5/18/07 1340 |7.80 591 11 17
6/21/07 1220 7.9 621 12.5 20.5
8/30/07 1345 8.4 675 14 13 Livestock Use




