
0029 o o{q 6 r^q a\t
C 6 ' l t  oo0 &

to.Sl,- A S6 3From:
To:
Date:
Subject:

Steve Fluke
Dale Harber; Katherine Foster
7 11912006 1 1 :1 5:46 AM
Fwd: Sufco North Water Spring Plan

Dale and Katherine,

Tom Lloyd asked me to fonvard Sufco's plan to install piezometers and wells in the North Water Fork of
the East Fork of Box Canyon. The file was bumped from the Ferron email due to its size, and he and
Mesia didn't get a copy. Sufco is mailing the official submittal today to DOGM and USFS. Tom didn't
want to hold up the investigation and was hoping they could get out asap to start collecting data. I agree
and will review the plan this week for approval if it looks acceptable. They plan to start drilling the week of
the 31st, but I will encourage them to begin next week if possible. Please let us know if you have any
comments on the plan. Thanks.

Steve Fluke
Hydrogeologist
Utah Division of Oil, Gas & Mining
801-538-5259

GC: Wayne Hedberg
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From: "Davis, Mike" <MDavis@archcoal.com>
To: "M"y, Ken" <KMay@archcoal.com>, "Hansen, Chris" <CHansen@archcoat.com>,
"Byars, John" <JByars@archcoal.com>, "Hedberg, Wayne" <waynehedberg@utah.gov>, "Fluke, Steve"
<stevefluke@utah.gov>, "Hess, Pete" <petehess@utah.gov>, <twlloyd@fs.fed.us>,
<mnyman@fs.fed.us), <James_Kohler@blm.gov>, <sperkes@blm.gov>, <steve_rigby@blm.gov>
Date: 711712006 12:34:57 PM
Subject: Sufco North Water Spring Plan

Attached is a scanned copy of the Sufco Permit Modification for an
investigation plan for the Pines 105, 310, 31 1 and Joes Mill Pond spring
areas. This scanned copy is being emailed out to help everyone start
reviewing the plan. Sufco will mail out the hard copies of the permit
modification as soon as we can make other arrangements

to get the DOGM Form C1 notarized since one of our two notarizes is off
recovering from surgery and the other one is on vacation.

Sufco would like to start as soon as possible and the prospective
driller has indicated he could start on the 31st but if we miss that
week, then we would need to wait until the 14th. Sufco will be mining
past the North Water Pines 105 spring area the middle of August and the
Pines 310 & 311 spring area the first part of September. lf we want to
collect meaningful data the drill ing needs to be done before the middle
of August.

Please review and approve this amendment as soon as possible. lf you
have any questions or need additional information, please contact Chris
Hansen at (435) 448-2669 or me at (435) ZgO-4421 .

Thanks,

Mike Davis

********** Email Disclaimgr **********

The information contained in this e-mail, and in any
accompanying documents, may constitute confidential and/or
legally privileged information. The information is intended only
for use by the designated recipient. lf you are not the intended
recipient (or responsible for delivery of the message to the
intended recipient), you are hereby notified that any dissemination,
distribution, copying, or other use of, or taking of any action in
reliance on this e-mail is strictly prohibited. lf you have received
this e-mail communication in error, please notify the sender
immediately and delete the message from your system.



Canyon Fuel
Company, LLc.

$ufco Mine

Ken May, Gsneral Manager
397 South 800 West
Salina, UT 84654
(435) 286-4400 - Office
(435) 286-4499- FaxA $nbsldlary of Ar$ $Jas{ern Bllumlnoue Group, LLC.

Jufy 17,2006

D. Wayne Hedberg
Permit Supervisor
Utah Coal Regulatory Program
Utah Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210
P. O. Box 145801
Salt Lake City, Utah 84114-5801

Re: Permit Modification to Include an lnvestigation Plan for the Pines 10S, 310, 911
and Joes Mill Pond Spring Areas, Ganyon Fuel Company, LLC, SUFCO Mine
c/0411002

Dear Wayne:

Please find enclosed with this letter eight copies of a permit modification to include an
investigation ptan for the Pines 105, 310, 311 and Joes Mill Pond spring areas and
modification to the plan's water rnonitoring schedule to include the monitoring of the
Pines 310 and 311 springs. This submittal is being made in part to satisfy the
requirernents of the May 22, 2006 Findings of Material Darnage letter fonruarded to
Sufco.

Please note the permit modification includes inforrnation regarding reporting the results
of the investigation and monitoring of the water levels within the completed piezometers
and wells. The data collected from the investigation will be used to make
determinations if this proposed project is adequate to formulate final mitigation plans for
the spring areas or if more investigation will be necessary in the early summer of 2007.
Sufco will submit a report detailing the results of the investigation and water rnonitoring
by the end of January 2007, At that time, we will request a meeting with the Division to
discuss the results and the future plans and schedule for mitigation of the spring sites.

lf you have any questions or need additional information, please contact Chris Hansen
at (a35) 448-2669 or Mike Davis at (a35) 280-4421 .



Permit Supenrisor
Utah Coal Regulatory Program
July 17,2006
Page2

$incerely,
cANYON FUEL COMPANY LLC
SUFCO Mine

General Manager

Encl.

KEM/MLD:kb

cc: DOGM Price Office
Tom Lloyd - Manti-LaSal National Forest
DOGM Correspondence File

sufpub\govt2006\dogmmrp\North Water Mitigation.ftr.doc



APPLICATION FOR COAL PERMIT PROCESSING

Permit Change [l New Permit fJ Renewd I Exploration fl Bond Release fl Transfer f,

Permittee: CANYON FUEL COMPANYLLC

I ves Elrqo 1.
fl Yes X rqo z.
fl Yes [l NIo 3.
E Yes X tto 4.
n Yes EIwo s.
fl Yes EINo 6.
I y.s El No 7.
DynXNo 8 .
nY* tXNo 9 .
I Yes E No to.

I Yes ElNo
IYesENo
R2P2)
fl yes K r.Io
EYes [No
IYesXuo
IYesXNo
IYesXNo
f iYes[No
El Yes I No
fl yes X No
DyesXNo
IyesXNo
fl Yes I no

Mine: SUFCO MINB PermitNumber: Cl04ll002
Title: North Watgr Spring Plan
Descriptlon, Includs rcason for application and tiraing requirEd !o impl€nenr:
Need approval as soon as possible to implemenr this plan end ofJuly or first part of August.

Iostrucdons: If you answer yes to any of the first eight (gay) questions, this application may require public Notice publication.

Change in the size of the Permit Area? Acres: Disturbed fuea: I increase f] decrease.
Is the application submitted as a result of a Division Order? DO#
Does the application include operations outside a prcviously identified Cumulative Hydrologic Impact fuea?
Does the application include operations in hydrologic basins other than as currently approved?
Does the application result from cancellation, reduction or increase of insurance or reclamation bond?
Does the applicatiorr require or include public notice publication?
Does the application require or include ownership, control, right-of-enfyo or compliance information?
Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?
Is the application subrnitted as a result of a Violation? NOV # _
Is the application submitted as a result of other laws or regulations or policies?
Explain:

1 1 .
12.

1 3 .
t4.
15 .
r6.
t7 .
18.
19.
20.
21.
22.
23.

Does the application affect the surface landowner or change the post mining land use?
Does the application require or include underground design or mine sequence and timing? (Modification of

Please attach four (4) revlev coples of the applicadon If the mine is on or adjacent to For€st Service lrnit please subnit frve
(5) copies, thank yolt. (nrcse outtrbrrs ircludc a copy fa tllc kicc ficlq Officc)

For Offlrce Use Only: Assigned Tracking I Received by Oil, Gas & Mining
Number:

Does the application require or include collection and reporting of any baseline information?
Could the application have any effect on wildlife or vegetation outside the current disturbed area?
Does the application require or include soil removal, storage or placement?
Does the application require or include vegetation monitoring, removal or revegetation activities?
Does the application require or include construction, modification, or removal of surface facilities?
Does the application require or include water monitoring, sedirnent or drainage control measures?
Does the application require or include certified designs, maps or calculation?
Does the application require or include subsidence control or monitoring?
Have reclamation costs for bonding been provided?
Does the application involve a perennial stream, a sffeam buffer zone or discharges to a stream?
Does the application affect permits issued by other agencies or permits issued to other entities?

I hdcby certify thal I aln r respolsible official ofthc applicant and that fr lnfom|ariom c$trird i! this applicatioo is tuc end c!fct to lho besr of rny information
and bclief in all respeds with rhc hws ofutah iD rcfer.rcr to itodunitlt€rts, uldcnakiDgs, rud obligsdoos; hcrci!.

KENNETH E. MAY. MIiIFMANASER - -
Print Namc Sigo Name, Position, Date

Subscribed and sworn to before rne this day of 20

Notary Public
My commission Expires:
Attest: State of

20_l
)  ) s s :

County of

Forrn DOGM- Cl (Revised March 12,2M2)



APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamation Plan

Permittee: CANYON FUEL COMPANY, LLC
Mine: SI.IFCO MINE Permit Number: CI04L|022
Title: North Water Spring Plan

hovide a detailed listing of all changes to thc Mining and Reclamation Plan, which is rcquircd as a result of this proposed permit
application. Individually list all maps and drawings that are added, rcplaced, or removod from the plan, Include changes to tbe table
of content$, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and
Reclam.tion Plan. Include pagg section and drawing number as part ofthe dcscripdon.

DESCRIPTION OF MAp, TEXT, OR MATERIAL TO BE CHANGED

_&gpl4ggp-qges 7-vii,742,743 and 7-5lF in Chapter 7, Volume 2 of MRP.
Add new pages 7-51G and 7-51H in Chapter 7, Volumg.2 of MRP.
Plate 7-3 in Chapter T,Yglgpg ?.gt\,S.P=
Add New, Appenf ifl:22 in Vglume I 1 of MRP. ., .,. ,,,. -.-...._. ..... .... .... . .. _ __

fJ eoo ffi Replace I Remove
[l aaa f] Replace I Remove
fl eoo ffi Replace I Remove
X noo I Replace I Remove
n eaa I Replace I Remove

n naa I Replace X Remov"
I aaa f] Replace tl Remove
I eaa I Replace I Remove
fl naa flReplace I Remove
I eoo f] Replace fl Remove
fJ aaa flReplace I Remove
I noa flReplace I Remove
fl eaa I Replace I Remove
fl eoa fl Reptace I Remove
D aaa f] Replace I Remove
fJ eaa I Replace I Remove
fl noo I Replace f] Remove
I aoa f] Replace I Remove
I aao I Replace flRemove
n eaa fl Replace flRemove
I eoa f] Replace flRemove
I naa I Replace flRemove
n naa fl Replace f]Remove

Any other specific or special instruction required for insertion of this proposal into the
Mining and Reclamation Plan.

Received by Oil, Gas & Mining

Form DOGM - C2 (Revised March 12,2002\



Canyon Fuel Company, LLC Mining and Reclamation Plan
SUFCO Mine December 20, tggl (n 07/00)

Ll$T OF APPENDICE$ (Continued)
(Appendices appear in Volumos I and 10)

Appendix

7-2A lnvestigation of Sufface and Groundwater $ystems in the $ITLA Muddy Tract Area, Sevier
County, Utah: Probable Hydrologic Consequence$ of Coal Mining in the SITLA MuddyTract
and Recommendations for Sudace and Groundwater Monitoring

7-21 Muddy Tract Hydrologic Baseline Data (lncludes SITLA Traci baseline data)

?-*? lnve*tigatl*n Plan for $prings Fine*'tS5, J*ss Mill Fond, Pin*s 310, snd 31 1

7-vii



Oanyon Fuel Company, LLC
$UFOO Mine

Mining and Rectamation Plan
December 20, 1991 (n 07/06)

$Bringp
suFco 001
suFco 047
$uFco 057A
suFco 08e
GW.13

GW-20

GW.21

Pines 100

Pines 105

Pines 206

Pines 209

Pines 212

Pines 214

Pines 218

Pines 303

Fines S1S

Pines S1 'l

Link Portal-West

Link Pofial-East

M-SP01

M-SP02

M.SPOB

M-SP18

M-SP3g

M-Sp53

TASLF 7-l (Continued)

Water Monitoring FroEram

ffp,Isssi
D,3

D,4

D,3

8,3

D,3

D,5

D,3

D,4

D,3

D,5

D,5

D,5

D,5

D,3

D,3

D,r
u r {

D,4

D,4

D,3

D,3

D,3

D,3

D,3

D,3

9.,qmmsnts
Blackhawk Formation

$tar Point $andstone

North Horn Formation

Castlegate Sandstone

North Horn Formation

Castlegate Sandstone

Castlegate Sandstone

Castlegate Sandstone

Castlegate $andstone

Blackhawk Formation

Blackhawk Formation

Blackhawk Formation

Blackhawk Forrnation

Castlegate $andstone

Blackhawk Forrnation

*a*tl*gat* $andst*ne

*a*tl *gat* $*r'rqJst*n*

Link Canyon Portal

Link Canyon Portal

Price River Formation

Frice River Forrnation

North Horn Forrnation

Price River Formation

Frice River Formation

North Horn Forrnation
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Canyan Fuel Company, LLC
SUFCO Mine

TABLE 7-3

Field and Laboratorv Measurernent Frotocol

Water level and flow measurements

Monitoring well: quarterly water level measurernent

Monitoring well: annual water level measurement (3rd quarter)

$tream: quarterly discharge measurements

$pring: quarterly discharge measurements

Spring Pool: quarterly water level measurement

Mining and Roclamation Plan
December 20, 1991 (n 07/06)

A

B

c
D

E

F

G

Strearn:

$tream:

weekly measurements in 1999 June through October, thereafter rnonthly

July through October

identify perennial portion of stream on or near October 1 of each year.

Water quality

"aI

2

3

4

5

Stream: quarterly surface water quality field measurements

Strearn: quarterly surface water quaf ity operational laboratory measurements

$pring: quarterly groundwater quality field mea$urements

$pring: quarterly groundwater quality operational laboratory measu rements

$pring: groundwater quality operational laboratory measurements quarterly for two (2)
years, then reverting to quarterly water quality field measurements

$trearn: flow mea$urements only, no water quality samples required.

$pring: initi*l,ly gr*und wster fi*td rn*ssursments Jun* **fi# thr*r*gh *s*ernber f;*Sffi ns

ss*eesl hl* th*n qunrtwrly gr*undwater f Istd ffes&$rrr#m*xtx th*rsaftsr.

6
"ry

7

7-43



Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Flan
December 20, 1901 (R 071A6)

A copy of the October 2003 "Monitoring and Mitigation Plan for Mining Under the East Fork of Box

Canyon" prepared bythe Division and reviewed and accepted bythe Forest with some modifications

has been included in AppendixS-10. The preceding paragraphs have been prepared based on this
plan. Sufco will rneet all of the monitoring and mitigation responsibilities described in the plan as it
pertains to the undermining of the East Fork of Box Canyon.

$pring* Fin*s $1 S and Fine* 31 1 , loc*t*d in tfr* *aetf*rk {North lVater Fnrfqi *f the Eest Fnrk sf Box

Cany*n, w€re sddsd to the rslater m*nitoring li*t in July A0' $. lnitially, thss* spring* hsve be*n

mcnitnre* r*snif:ly xini;* June g*Sfi and will c*ntinu* t* he nn*nlt*red monthtry thr*ugl'r *es#mh*r

2mS,or&ssec*s*ibls,farfi*ldwat*rqu*lityparuffiet*rsandflcw. AfterSeseffiberf;0$S,theseBite*

willbemsnit*redonaquarterlybxslsfCIrti*ldw*terquxlityandflow. TheflowfromFin*s$t0nprlng

area is measured st a p*int wtrer* th* rn*jority of the apri*S ar*s flsw cc*fssee intc a sh*nn*l a few

hunSred fe*t north and wsst cf th* initial *pring diseharge arsa. Fiel# waler quality parametsrs ftre

m*nitcr*d at *n* *f the points where grnr.rnd walsr is di**harging frarn ths Castl*gat* $andst*ns.

Pine* 311 ie rnonit*rsd *t ths westsrn most pnint *f where gr*und water i* diseharging fr*m the

cut*rcp !n thie spring ares.

ffirms I $l.*," Jsg*,Jy,3i{1.F"*gt#-*nin*? ,#":1.#*-an{i*Ah*fi" fi"l"J. Jnx**.ilgati**

The Fines 1 S$ *nci Jces Mill Fcnd springs wsr* underffiined during the winter of ?fi*$-gSSS *e $ufca
extr"a*t** **al fr*m p*rr*i SIFH. !n the epring *f #SSS, $ufc* di*ccver*d sx#ac* discharg* *t gr*und

wst*r #'t t*sse l**mf.icne epp*ersd t* hsve eeeswd es ths area wa$ subxlded . Th*Sivisi*rr con*$*dsd

tlrat Sufc* ir** *mup*d rrrmt*rinl d*trfi;ng,* t* t|l* spring fi.r*as nnd reqarired th* min* t* prmp*re a*d
s*bmitaplantor**t*rethe*prin6frr*&$. Initially,Sufcuh,aule$suffleientwstsrt*llvsst**kinthearea

tc r'*pla** ?h*t whl*h l#ss f**t wh*n the sp,ring* nt*pp*d fl*wing at th* s*yt*ce. In July, $*{co

*i*hmit?*d * p.len t* lruv*"qtig*t* the *ffe*t*d *pr"in# sr*e$ **d s 6spy cf the [*vac?ig*ti*n pl*n im

in*l*aied in ApBendix T-f;fi.

Th* p*rp*** *f th*,invmw$gmti*n pr*g*****9 is f|rrm*-f*ki:

7-ffir



Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
Deeember 20, 1991 (R 07/06)

1 . Fetermin* if ground wat*r dischnrg* in the *rea sf Pines 1*$ an*d Js** Ffrill lpcnd

spring* c*ntinus tff di$*harge te tlrs afl*vlum;

*. hionitpr and evaluats the *ffsuts ct mining on the $utt6cs and subsurfaes s/eI&r in the
Pines 31fi and Pines 31 1 *pring ar*as; and

" " **tsrrnin* ths potontialf*rcompl*{ng and operating ground water well* in the rpring

*rs&$ ax part af thp epring *ite rnitigatisn aetivities,

Th* pi*x*rnetsrs/wetls **mplet*d a$ Fert of this prcject witl be monitored on a bi-weekly ba*i*
thr*ugh ilscenrber **Sfi sr ff$ accessibl*" Transdu*ers with data loggers wltf bs placed in sevsral
*f ihe pieecm*t*rs tc: record date *n & rnsrs ctntinucus basis. The rnonitoring freqr"lency of the
piexometers/wslls aft*r *ecennber2CI*S wifl be dapendant upsn th* resutts*f the drilling investlgatlon

and ths impae?s t* sprlngs Pines 310, 3t 1 , 105, snd tf're Jces htlill Fond of mining tfie SIFH panel in
ths f*ll and wint*r *f PO*S.

A r*port detailing the result* af the driXing and piercmetsr/ wsll inntsftratis* and e*mpletian will he

xubmitte* t* t*e *lvisicn by the end cf S*t*her g$*S" Water lsval data colle*ted from the

siee*met*rslw*lls wiit h* rep*rged t*. th* Dlvisi*n *l**tro*icnllywithln twa ws*ks at the enrd sf sa*h
th* m*nth thr*u6h *e*e*:Ser *SS$" Yhe Clir,,l*i*n will elsc be n*tlfied within three dayo via e.rrvait sr
tefeph*ne *f sifit'tifioant *hanges t* ground rryater eleu*tinns in Pine* 31 0, $1 1 , 1ff$ spring are€s e,s
tl't* SLFS l*r:gwali pnnel is mined. A rep*rt *crnpiling th* rrv*ter l*vel d*t* and lrtterpret*tion sf the

cistm witl h* -ruhrnitte* t* the #lvi*icn by tb"r* *nd *f Jnnuary *0S?.

ffiae*d fi* ths fi,n#ings of the inv*ntigati*n, $uf*ar wili eubrnit t* the flivisi*n eith*r a**iti*nal plann {if
waimr i$ nnt tqlund in the Flnes 1SS and -ices futrill Fo*d *r#a, additi*n*l hedrociq drilling rnay be
r*quir*dt* l***t+ a silitebts s*ilr** cf gru:und wat*r} cra final pl*n for rxitigation cf $rn effected *prlng
arBg$"

7.3.1,S Asid- and Toxic*Forming Materials

Flesults of monitoring of mine discharge, surface, and groundwatsr, indicate that no impact to these

waters {rom acid- and toxic-forming materials has been found in the pormit and adjacent area$
($ection 7 "2,8,3)" Pdrameters defining acid- and toxic-forrning materials continue to be monitored as

7-51G



Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 20,1991 (n 07/06)

described in Volume 3 of this M&RP. In the event that acid- or toxic-forming materials are identified,
they witl be disposed of in the waste rock disposal area. The treatment of these materials will be
handled as indicated in Volume 3 of this M&RP.

' 7.3.'1.4 Transfer of Wells

Before final release of bond, exploration or monitoring wells will be sealed in a safe and
environmentally sound manner in accordance with R645-301-631 , R645-301-738, and R64S-901 -765.

OwnershipofwellswillbetransferredonlywithpriorapprovaloftheUDOGM. Theconditionsof such
atransferwillcomplywith Stateand locallaws. SUFCO will remain responsibleforthe management
of the well until bond release in accordancewith R645-301-529, R645-301-551 , R64S-901 -691 , R64S-
301 -738, and R645-301 -765.

7,3.'l.5 Discharges

7-51 H



APPENDIX 7-22

Investigation Plan for Springs Pines 105,
Joes Mil l  Pond, Pines 310, and 31 1



INVESTIGATION PLAN FOR
SPRINGS PINES 105, JOES MILL POND,

PINES 310,  AND 311

Introduqlio"n

Spring Pines 105 is located in the southeast quarter of Section 1 1 , Township 21 South,
Range 5 East and Joes Mill Pond spring is located in the northeast quarter of Section
14, Township 21 South, Range 5 East (Figure 1). These springs, which have historically
been utilized by livestock and wildlife, were undermined in the Winter of 2005-2006 as
the Sufco mine advanced the longwall in panel 5 Left Pines East (SLPE). Subsequent to
undermining, discharge to the surface from the two springs ceased.

Sufco plans to undermine and/or mine within the vicinity of two additional springs, Pines
310 and 31 1, while advancing the longwall in panel 6 Left Pines East (6LPE) in the Fall
of 2006 (Figure 1.). These two springs are located in the southeast quarter of Section
1 1 , Township 21 South, Range 5 East in the same tributary to the East Fork of Box
Canyon as Pines 105. Pines 310 actually consists of two springs; one located at the
contact of the Castlegate Sandstone and the alluvial fill and the other is located higher
on the hilt to the east and issues from within the sandstone.

The purpose of this investigation is three-fold:

1 . Determine if ground water at Pines 105 and Joes Mill Pond springs continues to
discharge to the alluvium;

2. Monitor and evaluate the impacts of mining on the surface and subsurface water
in the Pines 310 and 31 1 spring areas; and

3. Determine the potential for completing and operating ground water wells as a
mitigation tool in these areas.

A drilling and monitoring program is proposed as part of this investigation to make the
determinations and evaluations as listed above. As part of the drilling program, several
auger holes are proposed to be advanced in the alluvium in the spring areas and most
will be completed as piezometers and/or ground water wells. Data collected from these
piezometers/wells will be used in determining whether additional, more intensive
investigative measures are needed to mitigate mining impacts. Additionally, if water is
found to still be present in the shallow alluvium, Information from the wells will be used to
determine the types of mitigation that could be employed to return the water to the
surface.

D ri I t i n g a n d P i ezom ete rAff.-e I I ln.sl gJlalig.n.-P f g q ram

Pines 105 Area

A low-irnpact, tractor-mounted auger rig will be used to drill up to15 vertical holes in the
al luviumintheareaof Pines105(Figure2).  Hol low-sternaugerswithaneight- inchO.D.
will be used to drill the holes. Approximately six auger holes will be drilled parallel to the



Investigation Plan
Pines 105, 310, 311, and Joes Mil l  Pond
Page 2

Sufco Mine
July '17, 2006

axis of the channel within the bottom of the canyon (Figure 3). Five of the six holes will
be located in close proximity to the fenced spring area while the sixth hole will be drilled
several hundred feet downstream of the tenced area. Additionally, two lines of two holes
each will be drilled perpendicular to thd line of six holes (Figure 3). lf water is
encountered in the alluvium in the spring area, the majority of the holes will be
completed as piezometers using one-inch l.D. PVC casing with an appropriate length of
PVC 0.010 slotted screen. Where possible, a filter pack consisting of 1 O-20 silica sand
or equivalent will be placed through the screened interval of the hole and to a point at
least 6-inches above the screened interval. A bentonite seal will then be placed frorn the
top of the filter pack to within 12-inches of the ground surface. The PVC piezometer will
be cut-off approximately 12-inches above the ground surface and a surface casing
consisting of four-inch O.D. PVC pipe will be hydraulically pushed into the ground
around the piezometer. A locking cap will be placed on top of the sudace casing.

One to two of the drill holes may be completed as four-inch diarneter wells completed
using PVC pipe and similar screen and filter pact< sizes as the completed piezometers.
The presence or amount of water present in the alluvium will dictate whether any of the
holes are completed as wells. The wells will be completed using approximately six-inch
O.D. steel sudace casing hydraulically pushed into the ground outside the well casing.
A concrete pad with approximate dimensions of 12-inehes square by six-inches thick will
be poured to hold the surface casing in place. A locking cap will be used to secure the
well from vandalism. The completed wells will extend two to three feet above ground
surface.

One to three of the drill hole locations may consist of two piezometers completed within
close proximity to each other. One of the piezometers will be completed within the upper
few feet of the ground water column and the other will be completed near the base of the
alluvium within the ground water column. The purpose of these "twined" piezometers is
to determine if the groundwater, if present, exhibits an upward or downward flow
gradient or if perched groundwater conditions are present.

Additional holes may be drilled in the spring area if the results of the field investigation
indicate more information is needed and can be obtained to turther characterize the
current ground water conditions.

Joes Mill Pond

At least three drill holes will be completed in the Joes Mill Pond area (Figure 4). One will
be located immediately adjacent to the seep area located on the south side of the valley
and the second will be located closer to the center of the canyon floor and the pond
area. A third drill hole will be located a short distance downstream of the pond
embankment. lf water is encountered in these holes, at least two of the three will be
completed as piezometers and the third may be completed as a well. The completion
techniques employed will be similar to those described above for the piezometers and
wells in the Pines 105 area. lf water is present and it is deemed feasible or necessary
while in the field, a fourth hole may be drilled and completed as a "tvvin" to one of the
piezometers to determine if the ground water enc-'ountered exhibits an upward or
downward gradient or if perched groundwater conditions are present.
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Pines 310 and 31 1 Area

Approximately 17 holes may be drilled in the Pines 310 and 31'l spring area. At least
seven holes will be drilled and completed as piezometers in a line parallel to the axis of
the channel in the canyon bottom extending from a point several hundred feet upstream
of the Pines 310 spring to a point a few hundred feet downstream of the Pines 31 1
spring (Figure 3). At least two lines of holes with two holes each will be drilled and
completed as piezometers perpendicular to the axis of the seven holes as illustrated on
Figure 3. Additionally, one set each of 'twinned" piezometers will be completed in the
alluvium within close proximity of the spring discharge locations. A third 'qtwinned"
location may be completed at one of the piezometer locations between the two springs.
As many as two of the drill hole locations may be completed as wells for potential future
use in site mitigation. The completion techniques for piezometers and wells will be
similar to those employed at Pines 105 and the Joes Mill Pond area.

Proposed accesses to the tributary canyons of the East Fork of Box Canyon in which the
spring areas are located are illustrated on Figure 1. Two potential routes are proposed
to access the Pines 105 and 310/31 1 spring areas. Both routes would require the auger
rig to leave existing roads to access the bottom of the canyon. Minor amounts of dead
fall would need to be moved or cut to allow passage of the rig. Assuming no equipment
failures, the number of trips required by the rig on either of these access trail should be
limited to two trips in and out. Access to the Joes Mill Pond area would be accomplished
by using existing Forest Floads.

Upon completion of the drilling program, all of the drill sites and completed
piezometers/wells will be surveyed ior elevation and location. The tops of the casing will
be surueyed for elevation and the surveyed point marked so that point can be used to
determine the elevation of the water measured in the piezometer/well.

Monitoring Plan

The monitoring plan for each of the three spring sites will be dependent upon the results
of the drilling and piezorneter/well completion activities. Up to 12 transducer/dataloggers
may be installed in the piezometers/wells and set to automatically record electronic
water level data at appropriate tirne intervals. A determination of how rnany and which
piezometer/wells will be electronically monitored will be dependent upon the results of
the drilling. lf no water is encountered in the Pines 105 and/or Joes Mill Pond area,
there may be no need for immediate placement of transducers in any of the hotes.
Assuming water is present at these locations, up to three transducers with data loggers
could be installed in piezometers/wells at Pines 105 and two atthe Joes Mill Pond
location. Approximately seven transducer/datafoggers may be installed in the
piezometers/wells in the Pines 310 and 31 1 area. Four of the devices will be placed in
the "twinned" holes located adjacent to the two bedrocl</alluvial springs. The remaining
three may be placed in selected piezometers completed in the alfuvium parallel to the
channel axis.

The electronic w'ater level data will be downloaded from the dataloggers bi-monthly
through Novernber 2006 or for as long as wells are safely accessible. Water levels in
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the piezometers/wells without transducers wilt be measured on the same bi-monthly
schedule and for the same duration. lf feasible, the transducers will remain in-place
through the winter and the data loggers downloaded when safely accessible in the
Spring ol 2OO7 . Further monitoring needs or the need for a monitoring plan change will
be assessed at that time.

Reclamation of PiezometersMells and Access Routes.

Sufco anticipates leaving the piezometers in place for at least 2 years. The actual length
of time the piezometers are in-place will be dependent upon the presence or absence of
water and the type of mitigation required at the sites. The piezometers could be left in
place several years after mitigation construction is completed to determine the
etfectiveness of the mitigation techniques. Of course, if the wells are part of the
mitigation process, they may remain in-place indefinitely.

When the piezometers are deemed to no longer be needed, they will be abandoned
using one of two methods. The PVC casing will either be pulled from the ground using a
portable jack and the remaining hole backfilled with grout, or the PVC will be backfilled
with a neat cement grout to within one-foot of the ground surface. The PVC will then be
cutotf and the remaining hole filled with native soils. The wells will be abandoned by
filling the casing with a neat cement grout to within one foot of the ground surface ahd
cutting the well casing off at that elevation. The concrete surface pad will be removed
and the remaining hole backfilled and compacted with native soils. All remaining surface
casing associated with both the piezometers and wells will be removed from the area.

The access trails used by the auger rig will be reclaimed where necessary by hand
raking to refill any ruts or trenches created by the rig tires. lt is assurned this will only
occur in sandy areas of the canyon slopes or within soft areas in the spring areas. To
cornbat the potential for deep rutting in the canyon bottoms in wet areas, plywood or
other suitable materials may be used as temporary matting. This material will be
removed from the area as soon as drilling is complete,

Analvsis and Rqpgrting

Water level data collected from the cornpleted piezometers and wells will be compiled
and reduced to elevation above mean sea level. The elevation data will be used to
determine groundwater sudace gradients, flow directions, and impacts, if any, to the
groundwater as the 6LPE panel is mined in the fall of 2006 and subsequent subsidence.
Soils data obtained during the drilling process will be used to evaluate the physical
characteristics of the alluvium, such as composition, compaction, thickness, etc.
Additionally, if feasible, slug tests or pumping tests may be conducted on completed
wells to determine the hydraulic conductivity of the sediments.

The water level data, soils data, and hydraulic conductivity data will be used to
determine the mitigation measures that may be ernployed in the spring areas or to
determine if additional drilling work is needed to determine the best mitigation measures.
A report detailing the results of the drilling and piezometer/well installation and
cornpletion will be submitted to the Utah Division of Oil, Gas and Mining by the end of
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October 2006. Water level data collected from the piezometers/wells will be reported to
the Division electronically within two weeks after the end of each month through
December of 2006. The Division will also be notified within three days via e-rnail or
telephone conversation/message of significant changes to ground water elevations in
the Pines 310, 311 and 105 spring areas as the longwall moves underthe area during
the Fall of 2006. A repoft compiling the water level data and interpretation of the data
will be submitted to the Division by the end of January 2007.
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FIGUHES



PETERSEN HYDROLOGIC. LLC
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S*-/ Potential drilling access route

Closed Forest road

Figure 1 Locations of springs and longwall mining panels in the North Water and Joes Mill areas.



Figure 2 Tractor-mounted dril l ing rig proposed for use in the Pines 105,
Pines 310/311, and Joes Mil l  Pond areas.
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