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Although, Plate 3-1 shows the area within T13SR13E, Section 21, NW1/4NW1/4 to be sagebrush

the following descriptions are from examination of an aerial photograph taken November 2006.

NW1/4NW1l4NW114 is sagebrush, with some scattered juniper throughout,SWl/4NW1l4NW114

is sagebrush in the center, with Douglas fir, juniper and pinion pine on the outside edges on the

east and west, SE1/4NW1/4NW1/4 is sagebrush and quaking aspen with Douglas fir, juniper and

pinionpineontheoutsideedgesonthewestandnorth.  SE1/4NWll4NWl14isapproximately30%

disturbed and the NE1/4NW1/4NW1/4 is approximately 50% disturbed by roads and logging. In

the NE1/4NW1/4NW1/4 the west half is sagebrush and the east half is quaking aspen, Douglas

fir, juniper and pinion pine. A spring in the NE1/4NE1/4NW1/4NW1/4, l ikely has a l imited riparian

vegetation community associated with it, the limiting factor would be the flow which has been

measured ata maximum of 1 gpm and a minimum of 0.25 gpm (AppendixT-2). The spring is

located over an area where minimal subsidence is anticipated (AppendixS-12, see figure entitled

"Potential Subsidence.....") . The locations of the vegetation described are approximate.

321.200 Land Productivity Prior to Mining

The land productivity of the area to be disturbed by mining was not measured in 1925 when mining

first disturbed the area. Appendix 3-1 contains additional data pertaining to vegetation.

George S. Cook of the NRCS surveyed the condition and production of the range site areas within

the disturbed area boundary in 1997, his findings were as follows:

PJ Sage

Riparian

Condition - Good

Condition - Fair

Production - 800

Production - 1500

Potential Production - 800

Potential Production - 2200

The production is based on air dry weight of total herbage produced per acre. Patricia Johnston

accompanied Mr. Cook. See Appendix 3-1 for a copy of the December 3, 1997 letter from Mr.

Cook.
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Habitats of Unusually High Value. High value habitats in Dugout Canyon include the riparian

area and the cliff escarpments. Major portions of established habitat will not be disturbed, but the

restricted access by wildlife to the water source within the area of disturbance could displace

wildlife. The cliff areas adjacent to the disturbed area could harbor mountain lion, bobcat and bear;

and with increased activity and noise they may avoid the area. Elk and deer who may frequent

Dugout Canyon will likely avoid the area during the heaviest of activity, but resume their normal

patterns once they become accustomed to it.

ln a letter dated April22, 1996 to James W. Carter the director of UDOGM, Robert G. Valentine

director of the UDWR makes the following comment "much of the area is classified as critical deer

winter range and is heavily used by deer and occasionally by elk and antelope". Use classification

drawings of the Dugout Canyon area for large mammals (deer, elk, antelope, etc.) were requested

from the UDWR in January of 1996 by SCM. The cover letter dated January 30, 1996 from the

UDWR and the drawings are included in Appendix 3-3 for interpretation by UDOGM. SCM has

interpreted and transferred the information (provided by UDWR) to Plate 3-2. The use

classifications were extended on Plate 3-2 with the incorporation of Federal Lease U-07064-

027821.

A survey for bats was performed by Mark Perkins in September of 1997. A report of this survey

isincludedinAppendix3-3withafigureshowingthebatSurVey|ocations.@

(This statement was merely moved under the subheading "Raptor and Bat Survey" below).

No data or definition was available to determine the criteria for an area to be classified as of

"unusually high value" for bats. However, since extensive rock faces, clitfs, and escarpments are

present throughout the Book Cliffs Region, the land within the permit boundary is not unusual or

unique to the area. The Castlegate Sandstone, Blackhawk, and Price River are the cliff forming

formations present in the Dugout Canyon area. Refer to Chapter 6 for descriptions of these

formations and Plate 3-3 for their locations.
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In the Perkins-Dugout Mine Bat Survey the following statement was made "development plans for

the proposed disturbance area contains some mitigation for resident bat species. A proposed

runoff pond will likely provide accessible year round water and an associated bio-mass. Presently

Dugout Creek is not classified as a perennial stream. In addition, plans include several outdoor

flood lights which may act as an attractant for phototropic insects and provide a concentrated and

stable food resource for local bat populations. Due to no cliff subsidence and mitigating actions

noted above, it is our opinion that excepting the disturbance to and removal of 2,000 ft. of riparian

zone, impact (either positive or negative) on local bat populations is minimal".

Raotor and Bat Survev

Raptor nest surveys will be conducted annually in the Spring prior to mining activities or potential

subsidence within the permit area and in proposed expansion areas to the permit to obtain base

line data. In addition, raptor nest locations will be monitored/surveyed the year following the first

monitoring/survey if nests were observed during the survey and if operations result in subsidence.

The permittee will contact the Division prior to any raptor nest protection efforts.

Future surveys for bats will be done concurrent when possible with raptor surveys within the permit

boundary priorto cliff disturbing planned subsidence. Pertinent data gathered in these surveys will

be included in this M&RP.

A bat survey for Utah sensitive bat species is planned for 2005 (May thru September), this survey

will cover the cliff areas adjacent to a proposed fan breakout in Pace Canyon. Baseline bat surveys

of Utah sensitive bat species will be conducted between May and September in riparian habitat

expected to be impacted by subsidence. In addition, Utah sensitive bat species will be

monitored/surveyed the yearfollowing the first monitoring/survey if Utah sensitive bat species were

observed during the survey and if mining operations result in subsidence impact to the riparian

habitat.
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The 40 acres was included in the 2006 raptor survey performed by the DWR and will continue to

be included on an annual basis until mining in the area is discontinued.

Tony Wright of DWR and Jerriann Ernstsen of UDOGM had a conversation on March 6,2007 , per

a message from Ms. Ernstsen left on the phone of Vicky Miller, Dugout Canyon Mine's

Environmental Engineer. According to Ms. Ernstsen, the conversation concerned bat habitat on

the 40 acres described as NW1/4NW1l4 Section 21, Township 135, Range 13 East. Mr. Wright

stated in the conversation between himself and Ms. Ernstsen that he was not concerned with the

loss or impact to bat habitat in the area described except for the loss of a water source, a spring

intheNEl/4NE1/4NW1l4NW1l4ofSect ion21,T13S,R13E. Thespr ing(groundwatermonitor ing

location 2594 (Plate 7-1), added in 20QT in conjunction with the 40 acre permit area expansion,

Task lD #2743) is located over an area where minimal subsidence is anticipated. To the best of

the permittee's knowledge and understanding the 40 acre permit area expansion does not require

a bat survey.

During June of 2005 the bat survey performed by JBR consultants, Pace Creek was surveyed.

Site/stop #7 was in the S1/2SW1/4 of Section 21, Appendix 3-3 of M&RP, Figure 1, this stop was

the closest to the proposed 40 acres. In the summary of the report it states "the nearly constant

bat activity at the Stop #7 pond suggests that this water feature is an important resource for bats

in terms of both water and feeding." The pond will not be effected by the mining proposed in the

NW1/4NW1/4 Section 21, Township 135, Range 13 East, (40 Acre addition to Federal Coal Lease

U-07064-027821), but according to the JBR consultants is likely the water source used by the bats

in the area.

Replacement

Since water and its corresponding vegetation are importantthroughoutthe state of Utah, regulatory

agencies have been requiring mitigation for disturbance and eventual replacement from the coal
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industry. SCM will comply with the requirements of mitigation and eventual replacement of the

resources which may be lost or disturbed during this mining operation, refer to Sections 331, 340,

350, and 762j00.

As a mitigation effort SCM replanted 7,500 feet of disturbed riparian streambank above the

northern disturbed area boundary with a modified version of Seed Mix No. 1 (mitigation seed mix),

to assist in restoring vegetation which has been disturbed by the logging industry.

Mitigation Seed Mix (Hydroseed/Broadcast Quantities)

SPECIES

Bluebunch wheatgrass
I ntermediate wheatgrass
Slender wheatgrass
Smooth brome
Indian ricegrass
Blueleaf aster
Blue flax
Northern sweetvetch
Mountain big sagebrush
TOTAL

# pls/acre

5.0
5.0
5.0
5 .0
3.0
1 .0
1 .5
1 .5
1 .0

28.0

Willows were transplanted along the edges of the stream channel above the mine site disturbed

area, with the mitigation seed mix being planted from the east edge of the stream channel to the

outside edge of the logging road cut. The area between the edge of the stream channel and road

cut varies from 10 to 45 feet as it travels the 7,500 feet planned for replanting. The west side of

the channel was not disturbed by logging. For clarification the stream channel changes to the west

side of the road upstream from the disturbed area boundary.

Due to the steepness and roughness of the slope the area was hydroseeded. The mitigation seed

mix (listed above) was sprayed using hydroseeding equipment over the mitigation area. A second

pass of the hydroseeding equipment sprayed the mulch/tackifier on top of the previously sprayed
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Governor
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Lieutenant Govemor
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Department of
Environmental Quality

Dianne R. Nielson, ph.D.
Executive Director

DIVISION OF AIR QUALITY
Richard W. Sprott

Director

REC'DOCTESZOOS

DAQE-AN1634005-05

October 2L,2005

Vicky S. Miller
Canyon Fuel Company LLC
Dugout Canyon Mine
P.O. Box 1029
Wellington, Utah 84542

Dear Ms. Miller:

Re: Approval Order: Modification of Approval Order DAQE# AN1634004{3 ro Add Two Backup
Generators and one Diesel Engine, carbon county - cDS B; ATT; NSps, HAps, TrrLE v
Minor Project Code: N1634O05

The attached document is the Approval Order (AO) for the above-referenced project.

Future correspondence on this Approval Order should include the engineer's name as well as the DAeE
number as shown on the upper right-hand comer of this letter. Pleasi Oirect any technical questions you
may have on this project to Mr. Maung Maung. He rray be reached at (g01) sia+tsl.

Secretary

RWS:MM:re

cc: Southeastern Utah District Health Department

150 North 1950 West ' PO Box l44E2O . Salt Iake City, UT 841 14-4820 . phone (801) 536-4000 . fax (801) 536-4099

T.D.D. (801 ) 5364414 . www.deq.utah. gov



STATE OF UTAH

Department of Environmental euality

Division of Air Quatity

APPROVAL ORDER: Modification of Approvar order
DAQE# AN1634004-03 by Adding Two Backup Generators and

One Diesel Engine & Extend Hours

Prepared By: Maung Maung, Engineer
(801) s36-41s3

Email: mmaung@utah.gov

APPROVAL ORDER NI]MBER

DAQE-ANI63400s-0s

Date: 0ctober 21,?,Ws

Canyon Fuel Company LLC
Source Contact
Vicky Miller

(43s) 636-2A69

Richard W. Sprott
Executive Secretary

Utah Air Quality Board
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Abstract

Canyon Fuel Company has proposed to add two dfusel elcctric generators and one diesel engine to its
coal mine to serve as backups. It also proposes to extend operatinnal hours from 6120 houis to 7300
hours per rolling 12 rnofiIu total. The emissions increasei will result from diesel engines operations,
maintenance, and tests for readiness. The annual production tinit of coal will remnin the iane at five
Yillr!"t tons per year. The nine is located in Carbon County, nearihe city of Prhe, (ltah.
Carbon County is an attainrnerrt area of the Nationat Ambiail Air Quolity Snnaar* (NAA}S)for all
pollutants. This source is subject to New Source Performance Standards (NSPS) under nVfit part
60 Subpafi OOO- Standards of Performance for Nonmetallic Mineral Processing Plnnts. National
Emission Standards for Hazarilotu Ah Pollutufts (NESHAP) and Maximum lvailabla Control
Tgchnohgy (MACT) regulations ilo not appty to this source. Because this source ls a NSPS source, it
also falls under the 40 CFR Part 70 or CAA-Titlo V regulaions,

The emissions, in tons per year, will change as follows: PMy = + 0.32, NO, = + I0.BB, SO2 = + .I9, CO
= + 2.54 VOC = + 0.32, HAPs (affiehydes from dbsel engines) = + 0,22.

The clunges in emissinns will resuh in the following, in tons per yea4 potential to emit totals: PMp =
7.62, NO" = 13.88, SO2 = 5.15, CO = 5.25, VOC = 0.32, HAps (aldebdes Irom diesel engines) = 0.t .

The project has been evaluated and found to be consistent with the requirements of the Utah
Administrative Code Rule 307 (UAC R307). A public comment period was held in accordance with
UAC R3074014 and no comments were received. This air quality Approval Order (AO) authorizes the
project with the following conditions, and failure to comply with any of the conditions may constitute a
violation of this order.

General Conditions:

1. This Approval Order (AO) applies to the following company:

Site Office
Canyon Fuel Company, ILC
Dugout Canyon Mine

Wellington, Utah84542

Corporate Office Location
Gnyon Fuel Company, I.I C
225 North 5h Street
Suite 900
Grand Junction, CO 81501

Phone Number (435) 6374360
Fax Number (435) 636-2897

The equipment listed in this Ao shall be operated at the following location:

Directions: East of Price in Carbon County. hoceed east 3 miles from Wellington,
turn left up State highway 53 for approximately 4.8 miles to the Dugout Canyon turn-off.
The mine is located approximately 8.7 miles up the Dugout Canyon road.

universal Transverse Mercator (urM) Coordinate system: UTM Datum NAD27
4,390.665 kilometers Northing, 535,742 kilometers Easting, Zone 12



DAQE-AN163400545
Page3

3.

All definitions, tems, abbreviations, and references used in this AO confomrto those
used in the Utah Administrative Code (UAC) Rule 307 (R307) and Title 40 of the Code
of Federal Regulations (40 CFR). Unless noted otherwise, references cited in these AO
conditions refer to those rules.

The limits set forth in this AO shall not be exceeded without prior approval in accordance
with R307-401.

Modifications to the equipment or processes approved by this AO that could affect the
emissions covered by this AO must be reviewed and approved in accordance with
R307401-1.

All records referenced in this AO or in applicable NSPS which are required to bekept by
the owner/operator shall be made available to the Executive Secretary or Executive
Secretary's representative upon request, and the records shall include the two-year period
prior to the date of the request. Records shall be kept for the following minimum
periods:

A. Emission inventories Five years from the due date of each emission statemenr
o, *iil,th" next inventory is due, whichever is longer.

B. All other records Two years

This AO shall replace the AO (DAQE-AN163400443) dated July 9,2003.

4.

5.

o 6.
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March 2,2007

Ms. Vicky Mitler
Dugout Carryon Mine
P, O. Box 1029
Wellingog Utah 84542

DearMs. Miller:

I grant the right to use existing roads on lands belonging to me for survey oonducted byDugout Canyon Mine.

I also authorized right-of-way entry to access water monitoring locarion on or throughlands belonging to me. If exisring roads do not allow *rus ro warer moniroring sires,foot navel is required.

Sincerely,

aax
Gil L. Conover
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be protected by upwarping of adjacent slopes during subsidence. Therefore, mining-induced

surface fracturing should be very limited (or nonexistent) within stream channel areas. Any

fracturing that does occur in stream channels is likely to fill rapidly as a result of

sedimentation.

It is also not anticipated that subsidence will significantly atfect springs within the permit and

adjacent areas. Von Schonfeldt et al. (1980) found that uniform subsidence "rarely causes

problems to renewable resources such as aquifers, streams, and ranch lands." Since second

mining will occur uniformly across the permit area, the resulting subsidence should also be

uniform, minimizing the potential impacts to overlying springs.

525.200 Su bsidence Control

Adopted Control Measures. SCM has adopted a mining technology which provides for

planned subsidence in a predictable and controlled manner. As planned, this subsidence will

be uniform, thus minimizing impacts to surface resources.

Compliance With Gontrol Plan. SCM will comply with all provisions of the approved

subsidence control olan.

Gorrection of Material Damage. No material damage of surface resources is anticipated as

a result of subsidence in the permit area. However, should material damage occur, SCM will

correct any material damage resulting from subsidence caused to surface lands to the extent

technologically and economically feasible by restoring the land to a condition capable of

maintaining the value and reasonably foreseeable uses which it was capable of supporting

before the subsidence. In addition, SCM will notify the Division of any slide, rock fall, or other

disturbance known to be caused by subsidence that will have an adverse effect on the

environment.
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ldentification of specific areas in which mining will take place;

Approximate dates the specific areas will be undermined; and

The location or locations where the SCM subsidence control plan may be
examined.

Protection of Significant Surface Resources. None of the following exist within the area of
potential subsidence associated with the Dugout Canyon Mine:

Public buildings or facilities,

Churches, schools, and hospitals,

fmpoundments with a storage capacity of 20 acre-feet or more or bodies of
water with a volume of 20 acre-feet or more,

Aquifers or bodies of water that serve as a significant water source for any
public water supply system, or

Urbanized areas, cities, towns, or communities,

Non-commercial buildings or occupied (human) structures.

Hence, no special control measures are required to preclude subsidence impacts to these

resources. Refer to Appendix 5-11 for additional discussion of subsidence.

Raptor nests and other wildlife resources which may be influenced by subsidence are
presented on Plate 3-2. A discussion of protective measures associated with wildlife

resources in the permit area is presented in Section 333.300 of this M&RP.

525.300 Public Notice of Proposed Mining

Each owner of property or resident within the area above an underground mining block and

adjacent area that may be affected by subsidence will be notified by mail at least 6 months
prior to mining or within that period if approved by the Division. The notification will contain:

O

o

o
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The roads within the surface-facilities area will be maintained by SCM as necessary to permit

access to the respective facilities. The remaining roads in the permit area are private roads

and will be maintained by SCM as required to permit access for environmental monitoring and

subsidence surveying. Roads on land not owned by Canyon Fuel Company, LLC will be

maintained by SCM if a maintenance agreement is reached with the landowners. Trespass

on private roads will take place only with landowners permission.

528 Handling and Disposal of Coal, Excess Spoil, and Goal Mine Waste

528.100 Coal Handling and Transportation

Coal will be removed from the underground workings using the mining methods and conveyor

system described in Section 523. A matedal flow diagram for the surface at the mine portal

is provided in Figure 5-2 (See Appendix 5-12).

Run-of-mine coal will be brought out of the mine by conveyor belt to a transfer bin. From the

transfer bin, the coal will be fed to the coal storage pile, from which it will be conveyed via a

reclaim tunnel to the crusher and then via the loadout conveyor to the truck loadout bin. From

the bin, the coal will be loaded onto trucks and transported from the site.

528.200 Overburden

No overburden will be removed, handled, stored, or transported within the permit area.

528.300 Spoil, Goal Processing Waste, Non-Goal Waste, and
Mine Development Waste
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Maintenance, and Reclamation

Gontrol of Damage to Public or Private Property. All roads used by SCM have been or will

be designed in accordance with applicable county and State standards. By designing

according to these standards, damage to public or private property will be been minimized.

Road Surfacing. The surface of the county road which accesses the mine site will consist of

asphalt. Remaining roads will be either asphalt-surface, gravel-surface, or unimproved dirt

roads (see Sections 527.100 and 527.200 and FiEure Plate 5-2). Road surface material will

be determined at the time of facility development and will meet performance standards for

their specific surface material and function. No acid- or toxic-forming materials will be used

in the road surfaces.

Slope Stability. The stability of the primary haul road embankment has been evaluated where

it passes adjacent to the sedimentation pond. Results of this evaluation are presented in

Appendix 5-4. This analysis indicates that the road embankment has a minimum safety factor

of 3.5 under static saturated conditions. This value exceeds the safety factor of 1.3 required

by R645-301-534.130.

Analyses presented in Appendix 5-4 indicate that placing the site materials at a slope of

1.5H:1V during reclamation will result in a minimum safety factor of 2.6 for slopes up to 30

feet in height. Lesser slopes were shown to have higher safety factors. Since the same or

better materials will be used for construction of the operational facility, the remaining primary

roads at the site are deemed to be stable under operational conditions.

As indicated in Table 5-3, the survey monument access road (an ancillary road on the south

side of the facility) has fill slopes with angles that approach 1H:1V. This road was constructed

by others several years ago and shows no signs of slope failure. Results of slope-stability

analyses of this road, presented in Appendix 5-4, indicate that the slopes associated with this

road are stable, with a critical safety factor of 1.5 when the entire slope length is considered
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Canyon Fuel Company, LLC
Dugout Canyon Mine
F.O. Box 1029
Wellington, Utah 84542

February 22,2007

Milton & Ardith Thayn Trust
Sunnyside Star Route
Price, Utah 84501
C/O David Thayn

@F

RE: Pre-subsidence Survey - Addition of 40 Acres to Federal Lease U-07064-027821
Dugout Canyon Mine, Canyon Fuel Company, LLC, C/OO7/039, Carbon County, Utah

Dear Mr. Thayn;

]!9 Joltowing information is provided in accordance with requirement of Utah State Regulations
R645'30 1 -525. 1 00, Pre-subsidence survey.

As clarification the definition of 'renewable resource lands" as referenced in the following
regulations has been provided per R645-100-200, Natural Resource: Oil, Gas and Mining;Coai,
Administrative.

:Renewable Resource Lands" means aquifers and areas for the recharge of aquifers and other
underground waters, areas for agricultural or silvicultural production bf tood and fiber, and
grazing lands.

525.100 Pre-subsidence survey. Each application foTUNDERGROLIND COAL MINING
AND RECLAMATION ACTIVTTIES will include:

525.1l0 A map of the permit and adjacent areas at a scale of l:12,000, or larger if
determined necessary by the Division, showing the location and tlpe of structures and renewable
resource lands that subsidence may materially damage or for which the value or reasonably
foreseeable use may be diminished by subsidence, and showing the location and type of State-
appropriated water that could be contaminated, diminished, or intemrpted by subsidence.

l4"pt currently within approved Dugout Canyon Mine, Mining and Reclamation Plan (M&RP):
Maps are available for review at the Utah Division of Oil, Gas and Mining offices in Piice and
Salt Lake City, Utah.

Plates

1-1 Surface Ownership
1-2 Coal Ownership
14 Dugout Canyon Mine Permit Area
2-1 Native Soil Types Present in Dugout Canyon Mine permit Area
3-1 Vegetation
3-1E Pace Canyon Fan Vegetation and Reference Area

SUFCO Mines Skyline Mines Dugout / Soldier Canyon Mines



4-1 Land Uses
5-7 Proposed Mine Sequence and Planned Subsidence Boundary
7-1 HydrologicMonitoringstations
7-2 Water Rights

The following plates are located in Appendix b-10

PC 5-Z Pace Canyon Fan Surface Facil it ies and Cross-sections
PC 5-4 Pace Canyon Fan Existing Surface Topography

Two plates are being provided with this letter, a drawing showing the proposed mining plan
tor 2QO7 - 2O11and a drawing showing the hydrologic monitoring stations.

525.120 A narrative indicating whether subsidence, if it occurred, could cause
material damage to or diminish the value or reasonably foreseeable use of such structures or
renewable resource lands or could contaminate, diminish, or intemrpt State-appropriated water
supplies.

Information to address subsidence is provided in Sections 332,521,525,531,623, 625,692,
642,727 and 830 of the Dugout Canyon Mine M&Rp.

To the best of the knowledge of Canyon Fuel Company, LLC - Dugout Canyon Mine and
gccording to aerial photographs (November 2006) taken of the 40 Acres area (l-. 13 S., R. 13 E.,
SLBM, Utah, Section 21:NW1l4NW114) proposed foraddition to the federal lease, the onlv
structure is a fence line on the north end of the section.

Dugout Canyon Mine personnel have been on and surveyed lands belonging to the Thayn Trust,
but have not trespassed on lands belonging to Gil Conover, therefore the Conover prop6rty
adjacent lo the proposed 40 acres has been inventoried by using aerial photographs, except
lands which may be visible from existing roads.

No material damage to or diminish to the value or reasonable foreseeable use of structures or
renewable resource land is anticipated. Should material damage to or diminish to the value or
reasonable foreseeable use of structures or renewable resource land occur, repair or
compensation are discussed in section 525 of the M&RP, see attached.

Section 727 (see attached) provides a description of the measures to be taken to replace
adversely affected State-appropriated water supplies or to mitigate or remedy any subsidence-
related material damage to the land.

525.130 A survey of the condition of all non-commercial buildings or occupied
residential dwellings and stnrctures related thereto, that may be materially damaged or for which
the reasonably foreseeable use may be diminished by subsidence, within the area e'ncompassed
by the applicable angle of draw; as well as a survey of the quantity and quality of all State-
appropriated water supplies within the permit area and adjacent area that could be
contaminated, diminished, or intemrpted by subsidence. If the applicant cannot make this survey
because the owner will not allow access to the site, the applicant will notiff the owner, in
writing, of the effect that denial of access will have as described in R645-301-525. The
applicant must pay for any technical assessment or engineering evaluation used to determine the
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pre-mining condition or value of such non-commercial buildings or occupied residential
dwellings and stuctures related thereto and the quantity and quality of State-appropriated water
supplies. The applicant must provide copies of the survey and any technical assessment or
engineering evaluation to the property owner and to the Division.

To the best of the knowledge of Canyon Fuel Company, LLC - Dugout Canyon Mine, there is no
non-commercial buildings, occupied residentialdwellings and structures relited thereto, which
may be diminished by subsidence, within the area encohpassed by the applicable angle of draw
associated with the proposed area to be added in association with-a feOeidl lease modification.
The area to be added is described as T. 13 S., R. 13 E., SLBM, Utah, Section 21:NW1 t4NW1l4.

A survey of the quantity. and quality of all State-appropriated water supplies within the permit
area and adjacent area that could be contaminated, diminished, or interiupted by subsidence is
provided in Chapter 7of the M&RP, the UDOGM water database at wvvr,rr.ogm.utah.gov, water
rights at the Division of Water Rights office in Salt Lake City or the State Enginee6 oifice in
Price.

Refer to the attached information from the SMCRA/DOGM approved M&Rp concerning
subsidence. lf you require additional information or have information to be added to this sur"y]
please call me at (435) 030-2869

Sincerely yours,
. l  r

f*u AlT'fl^
t i

Vicky s. diitter

Dave Spillman, with attachments
Pamela Grubaugh-Littig, w/o attachments
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Exerpt from the Dugout canyon Mine sMCRA/UDOGM approved permit.

525 Subsidence

525.100 Subsidence Control plan

Structures and Renewable Resource Lands. As noted in Section 521.100, no major electric transmission
lines, pipeline, or agricultural drainage tile fields exist within the area of potential subsidence. As
described in Section 527.100, the roads within the area of potential subsidence consist of private roads
that are owned and maintained by the parent company of SCM and private citizens, including the Thayn
family. These are unimproved dirt roads that maybe used for access to the lease area. LoCalized
damage that occurs to roads not owned by the parent company of SCM will be repaired to a condition
acceptable to both the private landowner and SCM. No other structures are known to exist within the area
of potential subsidence.

Renewable resource lands within the permit and adjacent areas are shown on Plate 4-1 anddiscussed in
Section 411 of this M&RP. The area of potential subsidence is currently used for
livestock.grazing and wildlife habitat, with limited timber production on adjacent lands to the east of Dugout
Canyon (see Section 411.120).

Mining Methods. As noted in Section 523, continuous miner and longwall mining methods will be used in
the Dugout Canyon Mine. The size, sequence, and timing for the development 6f tne underground
workings are shown on Plate S-7 and in Annual Reports.

Physical Conditions Affecting Subsidence. A detailed description of the physical conditions in the permit
area that may influence subsidence (i.e., overburden lithology and thicknesi, coal seam thickness, etc.) is
provide'd in Chapter 6. In particular, Plate 6-1 provides a surficial geologic map of the permit and adjacbnt
areas, Plate 6-2 shows the locations of the coal-seam outcrops in the vicinity of the proposed surface
facilities, and Figure 6-1, Plate 6-3, 6-3A and 6-38 provide geologic cross sections basid on data
collected from drill holes in the area. Furthermore, information related to the physicalconditions which
may affect mining is presented in Sections 622 (a discussion of the cross seitions;, 624.100 (a discussion
of stratigraphic and structural conditions), and 624.300 (a discussion of rock clay content), as well as
Appendix 6-1 (drill-hole logs).

Subsidence Control Measures. Most of the land within the permit area will eventually be affected by
subsidence. Anticipated areas of subsidence are shown on Plate 5-7. This subsidence boundary was
projected to the surface based on an angle of draw of 30 degrees as measured from the vertical 

-as

required in R645-301 -525.542. lt is presumed that the actual angle of draw will be less, based upon
results of mining and subsidence in the general area. Plate 5-7 illustrates the projected extent oi
subsidence based on a 30 degree angle of draw . The primary areas where fdtur-e subsidence is not
anticipated are the areas overlying the previous workings shown on Plate 5-1 (since these areas will not
be re-mined). Plate 5-7 also illustrates a subsidence buffer zone that extends beyond the limits of Federal
Lease U7O64'027821 and State Lease ML-48435. This buffer zone does not suggest that CFC will mine
outside of the lease boundaries, however, it does indicate the limit of projected subsidence. Appendix b-
l l.contains a report "Prediction of Surface Deformation Resulting from Longwall Mining" which discusses
subsidence. The specific sections within the report discuss, subiidence melhanism; riining, geologic
conditions and subsidence characteristics; predicted ground movements and the monitoring piogram.
This information is provided per deficiencies in the 2005 mid-term review of the M&Rp.

Subsidence Monitoring. Numerous control points have been established within the permit and nearby
areas to assist in subsidence surveys (see Plate 5-7). Coordinates and elevations of these control points
(as established in January 1984) are provided in Table 5-2. Coordinates and elevations of control points
are also provided in the Mine's Annual Reports. The control points consist of traverse monuments,
benchmark monuments, and survey stations which have been constructed generall! as follows:Future
monuments and stations that are required for proper controlwill be installed to provide one monitoring
point per panel. Since geologic and mining uncertainties often force a change in planned mining
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sequences, future control points may be installed only after the mine panels are in their development
phase.

Re-surveys will concentrate on areas which have been mined in the past or are anticipated to be mined
within the upcoming year. Hence, the area of detailed survey may be expanded each progressive year.

Annual re-surveys of the mine perrmit area will produce vertical control at the same sites as the previous
year. Information on ea,ch site will be produced annually while the area underlying the site is being actively
mined or is still potentially subsiding. The subsiding areas which show no cnange for two consecutive
years will be considered stable and will be omitted from further annual surveys. lf additional mining is
anticipated within the stable areas, these areas will again be added to the annual surveys.

In addition to the ground surveys, aerialphotogrammetric methods willbe included in the surveys when
the areas become too large to feasiblely handle with ground surveys. This method may be add-eO to
enhance the ground surveys and to cover larger areas as the mine expands. Visual checks for
subsidence will be made during all surface activities, especially during water monitoring activities. These
visual surveys will be used to detect surface irregularities and surface cracks.

Visual ground checks for subsidence will be made of areas surounding monitored seeps, springs and
streams during hydrologic monitoring. In addition, roads used to accesl hydrologic mohitoring slations will
be visually checked for evidence of subsidence during monitoring activitiei. The-observationJ made
during hydrologic monitoring will be included in the Mine's Annual Report.

Anticipated Effects of Subsidence. Based on experience in the region and the results of investigations
performed by Dunrud (1976), future subsidence in the permit area is anticipated to result in the iormation
of tension cracks, with these cracks healing to some degree following formation. lt is further anticipated
that no substantial damage will occur to rangeland conditions as a result of subsidence within the permit
area. The only potential effects in that respect will be the exposure of plant roots where tension ciacks
form.

I 's_19t anticipated that material damage will occur to streams as a result of subsidence. Gentry and Abel
(1978) demonstrated that topographic lows (e.g., stream channels) tend to be protected by upwbrping of
adjacent slopes during subsidence. Therefore, mining-induced surface fracturing should 5e very iimiteO
(or nonexistent) within stream channel areas. Any fracturing that does occur in s-tream channeli is likely
to fill rapidly as a result of sedimentation.

It is also not anticipated that subsidence will significantly affect springs within the permit and adjacent
areas. Von Schonfeldt et al. (1980) found that uniform subsidence'rarely causes problems to ienewable
resources such as aquifers, streams, and ranch lands." Since second mining will occur uniformly across
the permit area, the resulting subsidence should also be uniform, minimizing the potentialimpacis to
overlying springs.

525.200 Subsidence Control

Adopted Control Measures. SCM has adopted a mining technology which provides for planned
subsidence in a predictable and controlled manner. As planned, this subsidence will be uniform, thus
minimizing impacts to surface resources.

Correction of Material Damage. No material damage of surface resources is anticipated as a result of
subsidence in the permit area. However, should material damage occur, SCM will correct any material
damage resulting from subsidence caused to surface lands to thL extent technologically and economically
feasible by restoring the land to a condition capable of maintaining the value and reasonably foreseeable
uses which it was capable of supporting before the subsidence. ln addition, SCM will notifythe Division of
any slide, rock fall, or other disturbance known to be caused by subsidence that will have jn adverse
effect on the environment.
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Protection of Significant Surface Resources. None of the following exist within the area of potential
subsidence associated with the Dugout Canyon Mine:

. Public buildings or facilities,

. Churches, schools, and hospitals,

. lmpoundments with a storage capacity of 20 acre-feet or more or bodies of water with a
volume of 20 aqe-teet or more,

. Aquifers or bodies of water that serve as a significant water source for any public water
supply system, or

. Urbanized areas, cities, towns, or communities.

Hence, no special control measures are required to preclude subsidence impacts to these resources.
Refer to Appendix 5-11 for additional discussion of subsidence.

525.300 Public Notice of proposed Mining

Each owner of property or resident within the area above an underground mining block and adjacent area
that may be affected by subsidence will be notified by mail at least 6 months prior to mining or within that
period if approved by the Division. The notification will contain:

. ldentification of specific areas in which mining will take place;

. Approximate dates the specific areas willbe undermined;and

. The location or locations where the SCM subsidence control plan may be examined.

727 Alternative Water Source Information

Water Replacement. The Permiftee will replace the water supply of any land owner if such a water supply
proves to be contaminated, diminished or interrupted as a result of the mining operations. First, a
determination will be made by the Division in accordance with R645 - 301- 7g1.gOO as to whether or not
material damage has occured. Then, in accordance with Regulation R645-301-S2S.S1O, Dugout Canyon
Mine wjll correct any material damage resulting from subsidente caused to surface lands (which inclurjes
water rights), to the extent technologically and economically feasible, by restoring the land io a condition
capable of maintaining the value and reasonably foreseeable uses thaiit was capable of supporting
before subsidence damage. Negotiations will be held with the water right holders to determine the best
plan of action and implementation of water replacement.
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Canyon Fuel Company, LLC
Dugout Canyon Mine
P.O. Box 1029
Wellington, Utah 84542

February 22,2007

Gil L. Conover
450 So. State
Ferron, UT 84523

RE: Pre-subsidence Survey- Addition of 40 Acres to Federal Lease |J-OTO64-O27BZ1
Dugout Canyon Mine, Canyon Fuel Company, LLC, C/007/039, Carbon County, Utah

Dear Mr. Conover;

]!9Joltgwing information is provided in accordance with requirement of Utah State Regulations
R645-30 1 -525. 1 00, Pre-subsidence survey.

As clarification the definition of "renewable resource lands" as referenced in the following
regulations has been provided per R645-100-200, Natural Resource: Oil, Gas and Mining;Coal,
Administrative.

"Renewable Resource Lands" means aquifers and areas for the recharge of aquifers and other
underground waters, areas for agricultural or silviculturat production bf fooO and fiber, and
grazing lands.

525.100 Pre-subsidence survey. Each application for UNDERGROUND COAL MINING
AND RECLAMATION ACTIVITIES will include:

525.|rc A map of the permit and adjacent areas at a scale of l:12,000, or larger if
determined necessary by the Division, showing the location and type of structures and renewable
resource lands that subsidence may materially damage or for which the value or reasonably
foreseeable use maybe diminished by subsidence, and showing the location and tlpe of State-
appropriated water that could be contaminated, diminished, or intemrpted by subsidence.

l,!"pt curently within approved Dugout Canyon Mine, Mining and Reclamation Plan (M&Rp):
Maps are available for review at the Utah Division of Oil, Gas and Mining offices in Piice anci
Salt Lake City, Utah.

Plates

1-1 Surface Ownership
1-2 CoalOwnership
14 Dugout Canyon Mine Permit Area
2-1 Native soil rypes Present in Dugout canyon Mine permit Area
3-1 Vegetation
3-1E Pace Canyon Fan Vegetation and Reference Area
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4-1
5-7
7-1
7-2

Land Uses
Proposed Mine Sequence and planned Subsidence Boundary
Hydrologic Monitoring Stations
Water Rights

The
PC
PCr

fol lowing
5-2 Pace
5-4 Pace

plates are located in Appendix b-10
Canyon Fan Surface Facilities and Cross-Sections
Canyon Fan Existing Surface Topography

Two plates are being provided with this letter, a drawing showing the proposed mining plan
tor 2OQ7 - 2O11and a drawing showing the hydrologic monitoring stations.

525.120 A narrative indicating whether subsidence, if it occurred, could cause
material damage to or diminish the value or reasonably foreseeable use of such structures or
renewable resource lands or could contaminate, diminish, or intemrpt State-appropriated water
supplies.

f nformation to addre-ss subsidence is provided in Sections gg2, 521, 528,531, 623, 625,6g2,
642,727 and 830 of the Dugout Canyon Mine M&Rp.

To the best of the knowledge of Canyon Fuel Company, LLC - Dugout Canyon Mine and
qggorling to aerial pngtgqgphs (November 2006) taken of the 40 Acres area 1T. 13 S., R. 13 E.,
SLBM, Utah, Section 21:NW1/4NW1/4) proposed for addition to the federal lease, the onlv
structure is a fence line on the north end of the section.

Dug.out Canyon Mine personnel have been on and surveyed tands belonging to the Thayn Trust,
but have not trespassed on lands belonging to Gil Conov-er, therefore thicinover prop6rty
3djacentlo the proposed 40 acres has been inventoried by using aerial photographs, exce'pt
lands which may be visible from existing roads.

No material damage to or diminish to the value or reasonable foreseeable use of structures or
renewable resource land is anticipated. Should material damage to or diminish to the value or
reasonable foreseeable use of structures or renewable resource land occur, repair or
compensation are discussed in section 525 of the M&Rp, see attached.

Section 727 (see attached) provides a description of the measures to be taken to replace
adversely affected State-appropriated water supplies or to mitigate or remedy any subsidence-
related material damage to the land.

525.130 A survey of the condition of all non-commercial buildings or occupied
residential dwellings and structures related thereto, that may be materially damaged or foi which
the reasonably foreseeable use may be diminished by subsidence, within the area encompassed
by the applicable angle of draw; as well as a surrey of the quantity and quality of all State-
appropriated water supplies within the permit area and adjacent area that could be
contaminated, diminished, or intemrpted by subsidence. If the applicant carurot make this suruey
because the owner will not allow access to the site, the applicant will notiff the owner, in
writing, of the effect that denial of access will have as described in R645-301-525. The
applicant must pay for any technical assessment or engineering evaluation used to determine the
pre-mining condition or value of such non-commercial buildings or occupied residential
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dwellings and structures related thereto and the quantity and quality of State-appropriated water
supplies. The applicant must provide copies of the survey and any technical assessment or
engineering evaluation to the property owner and to the Division.

To the best of the knowledge of Canyon Fuel Company, LLC - Dugout Canyon Mine, there is no
non-commercial buildings, occupied residentialdwellings and structures related thereto, which
may be diminished by subsidence, within the area encompassed by the applicable angle of draw
associated with the proposed area to be added in association with-a teOeial lease modification.
The area to be added is described as T. 13 S., R. 13 E., SLBM, Utah, Section 21:NW1 t4NW1l4.

A survey of the quantity and quality of all State-appropriated water supplies within the permit
area and adjacent area that could be contaminated, diminished, or interiupted by subsidence is
provided in Ciapter 7of the M&RP, the UDOGM water database at www.ogm.utah.gov, water
rlghts at the Division of Water Rights office in Salt Lake City or the State Enginee6 office in
Price.

Refer to the attached information from the SMCRA/DOGM approved M&RP concerning
subsidence. lf you require additional information or have information to be added to this surveyl
please call me at (435) 636-2869.

Sincerely yours,

t,* lru'lu
/

Vicky S. Miller

Dave Spillman, with attachments
Pamela Grubaugh-Littig, w/o attachments
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Exerpt from the Dugout canyon Mine sMCRA/UDOGM approved permit.

525 Subsidence

525.100 Subsidence Control plan

Structures and Renewable Resource Lands. As noted in Section 521.100, no major electric transmission
lines,.pipeline, or agricultural drainage tile fields exist within the area of potential subsidence. As
described in Section 527.100, the roads within the area of potential subsidence consist of private roads
that are owned and maintained by the parent company of SCM and private citizens, including the Thayn
family. These are unimproved dirt roads that maybe used for access to the lease area. Localized
damage that occurs to roads not owned by the parent company of SCM will be repaired to a condition
acceptable to both the private landowner and SCM. No other structures are known to exist within the area
of potential subsidence.

Renewable resource lands within the permit and adjacent areas are shown on plate 4-1 and discussed in
Section 411 of this M&RP. The area of potential subsidence is currently used for
livestock grazing and wildlife habitat, with limited timber production on adjacent lands to the east of Dugout
Canyon (see Section 411.120).

Mining Methods. As noted in Section 523, continuous miner and longwallmining methods willbe used in
the Dugout Ganyon Mine. The size, sequence, and timing for the development of tne underground
workings are shown on Plate b-7 and in Annual Reports.

Physical Conditions Affecting Subsidence. A detailed description of the physical conditions in the permit
area that may influence subsidence (i.e., overburden lithology and thickness, coal seam thickness, etc.) is
provided in Chapter 6. In particular, Plate 6-1 provides a suriicial geologic map of the permit and adjacent
areas, Plate 6-2 shows the locations of the coal-seam outcrops in ihe vicinity of the proposed surface
facilities, and Figure 6-1, Plate 6-3, 6-34 and 6-38 provide geologic cross sections based on data
collected from drill holes in the area. Furthermore, information related to the physical conditions which
may affect mining is presented in Sections 622 (a discussion of the cross seciiohsl, g241oo (a discussion
of stratigraphic and structural conditions), and 624.300 (a discussion of rock clay content), as well as
Appendix 6-1 (drill-hole logs).

Subsidence Control Measures. Most of the land within the permit area will eventually be affected by
subsidence. Anticipated areas of subsidence are shown on Plate 5-7. This subsidence boundary was
projected to the surface based on an angle of draw of 30 degrees as measured from the vertical as
required in R645-301-525.il2. lt is presumed that the actual angle of draw will be less, based upon
results of mining and subsidence in the general area. Ptate 5-7 iilustrates the projected extent oi
subsidence based on a 30 degree angle of draw . The primary areas where future subsidence is not
anticipated are the areas ovedilng the previous workings shown on Plate 5-1 (since these areas will not
!e re-miryd). Plate 5-7 also illustrates a subsidence buffer zone that extends beyond the limits of Federal
Lease U7064-027821 and State Lease ML-48435. This buffer zone does not sugjgest that CFC wiil mine
outside of the lease boundaries, however, it does indicate the limit of projected siSsidence. Appendix 5-
11 contains aleport "Prediction of Surface Deformation Resulting from Longwall Mining" which discusses
subsidence. The specific sections within the report discuss, subiidence mechanism; riining, geologic
conditions and subsidence characteristics; predicted ground movements and the monitorinjpiograir.
This information is provided per deficiencies in the 2005 mid-term review of the M&Rp.

Subsidence Monitoring. Numerous controlpoints have been established within the permit and nearby
areas to assist in subsidence surveys (see Plate 5-7). Coordinates and elevations of these control p6ints
(as established in January 1984) are provided in Table 5-2. Coordinates and elevations of control points
are also provided in the Mine's Annual Reports. The control points consist of traverse monuments,
benchmark monuments, and survey stations which have been constructed generally as follows:Future
monuments and stations that are required for proper control will be installed to provide one monitoring
point per panel. Since geologic and mining uncertainties often force a change in planned mining
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sequences, future control points may be installed only after the mine panels are in their development
phase.

Re-surveys will concentrate on areas which have been mined in the past or are anticipated to be mined
within the upcoming year. Hence, the area of detailed survey may be expanded each progressive year.

Annual re-surveys of the mine permit area will produce vertical control at the same sites as the previous
year' lnformation on each site will be produced annually while the area underlying the site is being actively
mined or is still potentially subsiding. The subsiding areas which show no changJ for two consecutive
years will be considered stable and will be omitted from further annual surveys. lf additional mining is
anticipated within the stable areas, these areas willagain be added to the annual surveys.

In addition to the ground surveys, aerial photogrammetric methods will be included in the surveys when
the areas become too large to feasiblely handle with ground surveys. This method may be added to
enhance the ground surveys and to cover larger areas as the mine expands. Visual checks for
subsidence will be made during all surface activities, especially during water monitoring activities. These
visual surveys will be used to detect surface irregularities and iurface cracks.

Visual ground checks for subsidence will be made of areas surrounding monitored seeps, springs and
streams.during hydrologic monitoring. In addition, roads used to accesl hydrologic mohitoring slations will
be visually checked for evidence of subsidence during monitoring activitiei. Thelbservations made
during hydrologic monitoring willbe included in the Mine's Annual Report.

Anticipated Effects of Subsidence. Based on experience in the region and the results of investigations
performed by Dunrud (1976), future subsidence in the permit area is anticipated to result in the formation
of tension cracks, with these cracks healing to some degree following formation. lt is further anticipated
that no substantial damage will occur to raigeland conditions as a result of subsidence within the permit
area. The only potential effects in that respect will be the exposure of plant roots where tension cracks
form.

I '^slgt anticipated that material damage will occur to streams as a result of subsidence. Gentry and Abel
(1978) demonstrated that topographic lows (e.g., stream channels) tend to be protected by upwirping of
adjacent slopes during subsidence. Therefore, mining-induced surface fracturing should 5e iery iimiieo
(or_nonexistent) within stream channel areas. Any fracturing that does occur in stream channeli is likely
to fill rapidly as a result of sedimentation.

It is also not _anticipated that subsidence will significantly affect springs within the permit and adjacent
areas. Von Schonfeldt et al. (1980) found that uniform subsidence "iarely causes problems to renewable
resources such as aquifers, streams, and ranch lands.n Since second mining will occur uniformly across
the permit area, the resulting subsidence should also be uniform, minimizing the potential impac[s to
overlying springs.

525.200 Subsidence Control

Adopted Control Measures. SCM has adopted a mining technologywhich provides for planned
subsidence in a predictable and controlled manner. As planned, this subsiience will be uniform, thus
minimizing impacts to surface resources.

Correction of Material Damage. No material damage of surface resources is anticipated as a result of
subsidence in the permit area. However, should materialdamage occur, SCM willconect any material
damage resulting from subsidence caused to surface lands to the extent technologically and economically
feasible by restoring the land to a condition capable of maintaining the value and reasonably foreseeable
uses which it was capable of supporting before the subsidence. In addition, SCM will notif,the Division of
any slide, rock fall, or other disturbance known to be caused by subsidence that will have an adverse
effect on the environment.
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Protection of Significant Surface Resources. None of the following exist within the area of potential
subsidence associated with the Dugout Canyon Mine:

. Public buildings or facilities,

. Churches, schools, and hospitals,

. lmpoundments with a storage capacity of 20 acre-feet or more or bodies of water with a
volume of 20 acre-feet or more,

. Aquifers or bodies of water that serve as a significant water source for any public water
supply system, or

. Urbanized areas, cities, towns, or communities.

Hence, no special control measures are required to preclude subsidence impacts to these resources.
Refer to Appendix 5-11 for additional discussion of subsidence.

525.300 Public Notice of Proposed Mining

Each owner of property or resident within the area above an underground mining block and adjacent area
that may be affected by subsidence will be notified by mail at least 6 months prior to mining or within that
period if approved by the Division. The notification will contain:

. ldentification of specific areas in which mining will take place;

. Approximate dates the specific areas willbe undermined; and

. The location or locations where the SCM subsidence control plan may be examined.

727 Alternative Water Source Information

Water Replacement. The Permittee will replace the water supply of any land owner if such a water supply
proves to be contaminated, diminished or interrupted as a result of the mining operations. First, a
determination will be made by the Division in accordance with R645 - 301- Zgt.BOO as to whether or not
materialdamage has occurred. Then, in accordance with Regulation R645-301-S2S.S1O, Dugout Canyon
Mine will.colect 9ny material damage resulting from subsidence caused to surface lands (wh-ich indudes
water rights), to the extent technologically and economically feasible, by restoring the land io a condition
capable of maintaining the value and reasonably foreseeable uses thafit was capable of supporting
before subsidence damage. Negotiations will be held with the water right holderi to determine the best
plan of action and implementation of water replacement.
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CHAPTER 7

HYDROLOGY



Canyon Fuel Company, LLC
SCM/Dugout Canyon Mine

Mining and Reclamation Plan
March7,2007 ffi

area. A description of sediment control following reclamation is presented in Sections 540 and 760
of this M&RP.

731.200 Water Monitoring

Groundwater Monitoring. Groundwater monitoring to be conducted in the permit and adjacent
areas will consist of data collection from monitoring wells, springs, and mine-water discharges.
Locations of wells and springs to be monitored are noted on Plate 7-1. The groundwater
monitoring plans presented herein were developed based on information presented in the PHC
determination, the baseline hydrologic data, and the geologic data presented in Chapter 6 of this
M&RP.

Monitoring wells included in the groundwater monitoring program are GW-10-2, GW-11-2, and
GW-24-1. The remaining monitoring wells in the general vicinity are either too remote from the
permit area to be indicative of impacts occurring from the Dugout Canyon operations (i.e., GW-5-1 ,
GW-6-1 , GW-32-1 , and G-58.5) or are completed across multiple aquifers (i.e., GW-1 9-1 ), making
data interpretation d ifficult.

The monitoring wells are all completed in the Price River Formation or the underlying Castlegate
Sandstone. Because the Castlegate Sandstone immediately overlies the Blackhawk Formation,
data collected from these wells allow hydrologic impacts of mining to be evaluated in groundwater
systems which overlie the mine workings but underlie the Flagstaff and North Horn groundwater
systems.

Water-level measurements will be collected on a quarterly basis when the wells are accessible.
Given the ages of the wells and the probable deterioration of the casing materials, no attempts will
be made to collect water-quality data from the monitoring wells.

The springs to be included in the operationaland post-mining groundwater monitoring program are:
Formation
Colton
Flagstaff
North Horn
Flagstaff (at North Horn FM. Contact)
North Horn
North Horn
North Horn
Castlegate Sandstone
North Horn
Colton
Colton

Locations of these springs are noted on Plate 7-1.

SP-20
sc-14
sc-100
sc-116
200
203
227
259
260
2594
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Flagstaff
North Horn
Colton
Flagstaff (at North Horn FM. Contact)
North Horn
North Horn
North Horn
Castlegate Sandstone
North Horn
Colton
Colton
Gilson Seam Workings Discharge

2. Water samples will be obtained during high- and low-flow season in conjunction with
the quarterly sampling, if applicable. The samples will be analyzed in accordance
with Table 7-4 with the addition of tritium analysis.

ln addition to the above regular monitoring, one water sample will be collected at each spring
sampling point during low flow period every fifth year, during the year preceding re-permitting, to
be analyzed for baseline parameters (Table 7-4).

TABLE 7"4
Groundwater Monitoring Program

Field and Laboratory Measurement Protocol

Monitoring Wells
GW-10-2
GW-11-2
GW-24-1
SprinS
sP-20 (s-30)
sc-14
sc-65
sc-100
sc-116
200
203
227
259
259A
260
MD-1

Protocol Comments
A, 1 Screened in Castlegate Sandstone
A, 1 Screened in Price River Formation
A, 1 Screened in Castlegate Sandstone

8 ,2 ,  5
8 ,2 ,  5
B ,2 ,  5
8 ,2 ,5
8 ,3 ,5
B,  3 ,5
B,3 ,  5
8 ,3 ,  5
B ,3 ,5
B
B,3 ,  5
c,4

Protocols
A Monitoring well: quarterly water level measurement only
B Spring: quarterly flow measurements
C Mine Water Discharge, abandoned Gilson Seam workings: quarterly flow measurements

Water ouality
1 Monitoring well: No quality measurements.
2 Spring: quarterly operational groundwater quality parameters for two years beginning 3'd

quarter 1999 after which quarterly field measurements only.
3 Spring: quarterly baseline parameters for three years beginning l" quarter 1999 after

which quarterly field measurements only.
4 Mine water discharge: quarterly operational water quality parameters.
5 During wet or dry years (as described in the PHC, Appendix 7-3), flows will be taken weekly

between April 1 and August 31 as conditions permit. Also during the first wet or dry year,
one operational laboratory sample and one Tritium sample will be obtained at these sites
during high and low flow season.

Groundwater Quality Parameters
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Groundwaterwas discovered discharging from old Gilson coalseam workings located on the east

side of Dugout Canyon during construction of the Dugout Canyon Mine in September 1998. Prior

to construction, this water seeped unnoticed through unconsolidated fill and into Dugout Creek.

The water discharging from these old workings will be monitored on a quarterly basis for the

parameters listed in Table 7-4 beginning in the fourth quarter of 1998. The monitoring point is

labeled MD-1 on Plate 7-1.

Data will be collected from the Dugout Canyon Mine and Pace Canyon Fan Portal mine-water

discharge point in accordance with the UPDES permits, No water will be discharged prior to

obtaining the necessary UPDES permits. The monitoring requirements proposed herein, including

the analytical parameters and the sampling frequency, may be modified in the future in consultation

with the Division if the data demonstrate that such a modification is justified.

Data will be collected under the groundwater monitoring program every year following the

completion of surface reclamation activities. During the post-mining period, water levels will be

collected from the monitoring wells and data/samples will be collected from the identified springs

once each year during September or October (i.e., the low-flow season while the sites are still

accessible). Groundwater monitoring during the post-mining period will continue until bond release.

All groundwater monitoring data will be submitted to the Division by the end of the quarter following

sampling. lf analyses of any groundwater sample indicates noncompliance with the permit

conditions, the permittee will promptly notify the Division and take immediate appropriate actions.

UPDES reporting requirements will be met for the mine-water discharge points. The Snotel data

used to determine "wet" or "dry" years, as described previously in this section, will be submitted with

the first quarter water monitoring data beginning in the year 2001 or in the annual report.

Equipment, structures and other devices used in conjunction with monitoring the quality and

quantity of groundwater in the permit and adjacent areas have been orwill be installed, maintained,

and operated in accordance with accepted procedures. Where feasible, this equipment will be

removed or properly abandoned by the permittee when no longer needed.

SurfaceWater Monitoring. Surface water monitoring to be conducted in the permit and adjacent

areas will consist of data collection from streams and sedimentation pond discharges. Locations
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APPENDIX 7.2

Groundwater Monitoring Data



SPRING 259A



"259A" Monitoring Data 2006

Date Time pH Cond. Temp. Flow (gpm) Comments

3124106 1015 NOA Snow/lce

6/18/06 1 055 7.04 533 5 1

7t18t06 1 055 7.04 884 7 0.5

1 0/1 9/06 1 650 7.27 543 10 0.25
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AEilZ Laboratories, I nc.

Soldier Creek Coal Company
Project lD:
Sample lD: 259A

ACZ Sample lD: L5722242
Date Sampled: 06118106 10:55
DateReoeived: 06120106
Sampfe Matrix: Grcund Water

2773 Downhill Drtve Sfeamboaf Springs , CO 80487 (900) g3+USg

Total Hot Plate
Dlgestion

M200.2tcP 06/23106 14:36 erf

Metals Analysls

Calcium, dissofved M200.7 ICP 77.A mg/L O.Z 1 0612010622:.21 wtg
fron, dissolved M200.7 ICP U mg/L O.oz O.Os e6t29t06 22:21 wfg
lron, total M200.7 tCP U mg/L O.O2 O.0S 06126106 22:3O lic
Magnesium, dissofved M200.7 tcP 2s.g mg/L o.z 1 06129106 22:21 wfg
Manganese, dissotved M200.7 tCp U mg/L 0.005 0.03 06t29106 22:21 wfg
Manganese, total M200.7 ICP U mg/L 0.005 0.03 O6126t06 22:30 llc
Potassium, dissofved M200.2 tCP 0.9 B mg/L 0.3 1 06129t06 22:21 Mg
Sodium, dissolved M200.7 ICP 11.4 mg/L 0.3 1 O6t29t0622:21 wfg

Wet

Alkalinity as CaCO3 SM2320B - Tltrailon
Bicarbonate as

CaCO3
Carbonate as CaCO3
Hydroxide as CaCO3
Total Alkalinlty

Cation-Anion Balance Calculation

322

322

-1.5

6.7
6.5
3

230

10
322
0.71

20

20
20
20

mS/L

mS/L
mS/L
mS/L

0.5
0.5
5
20

2
2
2

0.1
0.1
1
10

10
1 0

06/23106 0:00

06/23106 0:00
06/23106 0:00
06/23106 0:00

ct

ct
ct
ct

Catlon-Anion Balance
Sum ofAnions
Sum of Catlons

Chloride
Resldue, Filterable
(TDS) @180C
Sulfate
TDS (calculated)

TDS (ratio -
measured/calculated)

Pr{.
AodD

7A^{+
fno

M325.2 - ColorimeFlc
M160.1 - Gravlmetric

sM4500 so4-D
Calculation
Calculation

Yo
rneq/L
meqL
mdL
mdL

mg/L
mg/L

50
50

06/30/06 15:01 calc
06/30/06 15:01 calc
06/30/06 15:01 calc
06127106 14:20 kmc
061231Q6 12:'tG jlf

06/26/06 15:50 kmc
06/30/06 15:01 calc
06/30/06 15:01 calc

7'0 ' {
5ze
s
,

REPtN.02.06.05.01

L57222: Page 3 of I I



AEI7Z Laboratories, Inc.
2773 Downhill Drtue Steamboat Springs, CO AAATQN) n4-5493

Soldier Creek Coal Company
Project lD:
Sample lD: 259A

ACZ Sample lD: L5770741
DateSampled: 07118106 10:55
Date Received: 07120106
Sampfe Matrix: Ground Water

Inorganic Prep

Total Hot Plate
Digestlon

Metals Analysls

M200.2 tcP 0810110622:48 erl

lron, dissolved M200.7 ICP
8 1 . 1

0.07
27.7

1 . 1
12.3

mS/L
mg/L
mg/L
mS/L
mS/L
mg/L
mg/L
m9/L

0.2 1 08/01/06 6:46
0.02 0.05 08/01/06 6:46
0.02 0.05 08/01/06 13:42
0.2 1 08/01/06 6:46

0.005 0.03 08/03/06 21:04
0.005 0.03 08/02/06 16:58
0.3 1 08/0106 6:46
0.3 1 08/0'1106 6:46

llc
llc
lic
llc

msh
lic
Ilc
iic

lron, total M200.7 tcP
Magnesium, dissolved M200.7 ICP
Manganese, dissolved M200.7 ICP
Manganese, total M200.7 ICP
Potassium, dissotved M200.7 ICP
Sodlum, dissolved M200.7 ICP

U
U

Wet

Alkalinity as CaCO3 SM2320B - Titreflon
Blcarbonate as

CaCO3
Carbonate as CaCO3
Hydroxlde as CaCO3
Total Alkalinlty

Cation-Anion Balance Calculation

303 mg/L

mg/L
mdL
mS/L

20

20
20
20

071291060:00 ct

Cation-Anlon Balance
Sum of Anlons
Sum of Cations

Ghlorlde
Resldue, Fllterable
(TDS) @180C
Sulfate
TDS (calculated)
TDS (ratio -
measured/calculated)

M325.2 - Colorlmetdc
Ml60.1 - Gravlmetrlc

sM4500 so4-D
Calculation
Calculation

303

1 .5
6.7
6,9
3

350

30
337
1.04

Yo
meq/L
medL
mS/L
mg/L

mg/L
mg/L

2
2
2

0.1
0.1
1
10

10
10

0.5
0.5
5
20

071291060:00 ct
07/29OG 0:00 ct
071291060:00 ct

08/09/06 10:50 calc
08/09/06 10:50 calc
08/09/06 10:50 calc
0712710611:48 jlf

07f24106 11:20 kmc

08l04n0 12i28 kmc
08/09/06 10:50 calc
08/09/06 10:50 calc

50
50

P*
CP;'D

fcrqP-

fut^)

7,0 ' l
g g,l

7
o ,5 3P^n

L57767: Page 3 of l9

Calcfum, dissolved M200.7 ICP

REPtN.02.06.05.01 ' Please refer to Quallfier Repotts for detall,



AEilZ Labo ratories, I nc.
2773 Downhill Drlve Steamboat Spdngs, CO 80487 (800) 334-5493

Soldier Greek Coal Company
Project lD:
Sample lD: 259A

ACZ Sample lD:
Date Sampled:
Date Received:
Sample Matrix:

L5955&01
1011910616:50
10t23106
Ground Water

Total Hot Plate
Digestlon

M200.2 tcP 10125106 19:48 erf

Calclum, dlssolved M200.7 ICP
lron, dissolved
lron, total

M200.7 rcP
M200.7 rcP

77.6

25.9

1.',|
1 1 . 9

mdL
mg/L
mg/L
mg/L
mS/L
mS/L
mg/L
mdL

0.2
0.02
0.02
o.2

0.005
0.005
0.3
0.3

1
0.05
0.05

1
0.03
0.03

1
1

msh
msh
msh
msh
msh
msh
msh
msh

U
U

U
U

10125106 19i47
1012610618:26
1013010623:44
10125106 19:47
10125106 19i47
1012710620:40
10l25lOG 19:47
1on5,n0 19i47

Magneslum, dissolved M200.7 ICP
Manganese, dissolved M200.7 ICP
Manganese, total M200.7 ICP
Potasslum, dlssolved M200.7 ICP
Sodium, dissolved M200.7 ICP

Wet

Alkalinity as CaCO3
Bicarbonale as

CaC03
Carbonate as CaCO3
Hydroxide as CaCO3
Total Alkalinlty

Cation-Anion Balance
Cation-Anlon Balance
Sum of Anions
Sum of Cations

Chlodde
Residue, Fllterable
crDs) @180c
Sulfate
TDS (calculated)

TDS (ratio -
measured/calculated)

SM2320B - Titratlon

Calculation

M325.2- Colorimetdc
M160.1 - Gravlmetric

sM4500 so4-D
Calculation
Calculatlon

mS/L

mg/L
mg/L
mg/L309

309

-0.8
6.6
6.5

360

20
322
1 . 1 2

%
meq/L
meq/t
mg/L
mg/L

2
2
2

20
20
20

11/01/06 0:00

11/01/06 0:00
11101/06 0:00
11/01/06 0:00

11/15/06 0:00 calc
11/15/06 0:00 calc
11/15/06 0:00 calc
1ol31l0B 12i25 Jlf
10/26/06 15:50 cas

11109106 14:42 mhm/ct
11/15/06 0:00 calc
11115/06 0:00 calc

ct
ct
ct

0.1 0.5
0.1 0.5
1 5
10 20

' mg/L 10 50

mdL 10 50

?tt
CoroD

Tet  ?

Fw^)

7.21
5r13

t0

0. 25 gP'tl

REPrN.02.06.05.01 ' Please refer to Qualifler Repofts for detail,
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