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This site-specific analysis tiers to and incorporates by reference the information and

analyses contained in the Final Statewide Oil and Gas Environmental Impact Statement -
January 2003 (Final CBNG EIS) jointly prepared by the Bureau of Land Management
(BLM), Montana Department of Environmental Quality (I\DEQ), and the Montana Board
of Oil and Gas Conservation (MBOGC) and adopted by the MBOGC on March 26,2003.
It also tiers to and incorporates by reference the Programmatic EIS on Oil and Gas Drilling
ln Montana (Programmatic EIS), prepared under the supervision of the Office of the
Governor and adopted by the MBOGC on Decemb er 28,1989. The scope of this analysis
includes analysis specific to state lands managed by the Montana Department of Natural
Resources and Conservation's (DNRC) Trust Land Management Division (TLMD) for this
project. Authority to conduct operations on state lands requires a separate and independent
decision by the TLMD and State Land Board. Additionally, authority to conduct
operations on federal lands managed by the BLM requires a separate and independent
decision by the BLM.

Proposed Action - Title: Fidelity Exploration & Production Company (Fidelity) Coal
Creek, Amended Plan of Development (POD).

Location of Proposed Action

The POD proposes development of coal bed natural gas (CBNG) resources (as delineated
on maps provided for the POD and available for review in the MBOGC offices) in Sections
9,16-22,27-34, Township 9 South, Range 41 East, and Sections23-26, Township 9 South,
Range 40 East, in the CX Field, Big Horn County, Montana. Surface ownership in the
project area includes privately owned (fee) lands; lands owned by the State of Montana
(state) and federally owned lands (federal). Mineral ownership includes fee, state and
federal estates. Fidelity proposes to drill an additional236 CBNG (43 fee,20 state, 173
federal) wells in the POD area. The POD proposes developing CBNG from the Dietz,
Monarch, and Camey coals, with potential exploration and production of the Smith and
Wail coals, and possibly other deeper coals (e.g., Carlson, Ktg, and Roberts). The
proposed action is the drilling and production of 236 CBNG wells.
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Total 2t0 236 446

This Environmental Assessment (EA) analyzesthe potential effects and impacts associated

with proposed fee and state wells. It is anticipated thatan additional assessment will be

carriea out by BLM to assess drilling and production of federal wells'

Purpose and Need

The proposed action involves the further development of CBNG resources known to exist

within 6e current CX Field (Board Orders: 174-2000,100-2003, 6-2004) and to increase

well density on lands contained within the Coal Creek POD. The lands involved are state

trust, fee and federal, all under oil and gas lease. Recovery ofnatural gas resources is a

direct benefit to the mineral owners, both public and private, to state and local

governments, and to public schools as recipients of both tar< receipts and royalties from

school trust land. Natural gas has become a fuel of choice for environmental reasons, and

national demand, as well as the price received for this commodity, has increased

substantially during recent years. This Environmental Assessment (EA) is the site-specific

analysis foipiOetity's poDto determine, examine, and document the potential effects and

impacts of the proposed action on the quality of the human and physical environment. This

EA is pr"p*"d to L**" that CBNG development of leases occurs in an orderly, efficient,

economiCally and environmentally responsible manner that provides measures to protect

the environment and surface owner assets.

Description of the Proposed Action

On February 12,2}04,Fide1ity submitted the Tongue River - Coal Creek POD' On

February !,Z095,the MBOGC completed an EA and issued a Finding of No Significant

Impact ielated to the original pOD. This action is a request to increase well density within

theproject, as describedln the Tongue River- Coal Creek POD (Amended). Of the

proporla new drilling, the 63 wells willbe under the regulatory jurisdiction of the

MBOGC.

The proposed Action includes the use of existing infrastucture and facilities. Access to

well sit&, battery locations and other facilities is to occur on existing improved and

existing/propor"d t*o-track roads. Approximately 13.19 miles of existing access roads

(S.2 mi-ies 
"*irtittg 

2-frack md 4,99 miles existing improved/all-weather roads) and 5.39

i,1it"r of propose d, Z-tackroads are included in the proposed action. Approximately 1 1 . I

miles of utitity corridors with water, gas and power lines resulting in a surface disturbance

of approxim aiely 40 .4 acres, and 2.43 miles of buried power cable outside a utility corridor

will be utilized. A total of 5 existing central gathering and metering facilities are to be used

for the amended pOD, along with 1 existing compressor station. No new batteries and

compressors are being proposed for this amendment. Two I\DEQ discharge pemrits (i.e.,



MT 0030457 and MT 0030724) may be used for the management of water produced in
association with development. Additionally, containment/storage ponds have been
proposed (as needed) as water management tools, Wells will be tlpically drilled, one per
coal bed, on shared sites with up to five wells located on a common well site (or pad), into
theDietz, Monarch and Carney coal seams and possibly additional coal seams (e.g., Smith,
Wall, Carlson, King and Roberts). In some cases, multiple coal seams may be accessed

from a single well.

Wells will be drilled with truck-mounted, water well-t1pe rigs. This type of rig can be set

up on uneven terrain; consequently, a pad site may not be constructed unless topography
requires it. A pad will be constructed where terrain interferes with safe operation of
vehicles and equipment. Approximately one acre of surface will be disturbed during
drilling and completion operations. An estimated total of 20 acres may be disturbed during
the drilling process on fee and state lands. Two mud pits at the pad locations may be
constructed (6'Wx15'Dx15'L) to contain drilling fluids and water. Topsoil will be stripped
and saved during any surface disturbing operations and used for reclamation of the
disfurbed area.

Well heads, compressors, and other surface facilities will be equipped with appropriate
frost boxes painted an unobtrusive color and fenced to protect against damage by cattle.
Electronic flow devices or chart recorders will measure natural gas and water production.

Fideiity has submitted a surface use plan, water management plan and reclamation plan for
this POD, as required in the March 26,2003, MBOGC Record of Decision (ROD) for the
EIS. The initial and a:nended POD for this project includes a number of maps and exhibits
available for public inspection at the MBOGC offices in Helena and Billings.

Hearing Process and Public Involvement

Fidelity presented its Coal Creek POD amendment to the MBOGC on Decemb er 8,2005,
as Docket No. 587-2005 to amend Board Order 7-2004 and provide for 2 wells per coal bed
for each 160-acre govemmental spacing unit. The Coal Creek POD (Amended) was
approved by the MBOGC on December 8, 2005, by Order 507-2005. The MBOGC 2003
ROD and MBOGC Order 99-1999 apply to this proposed action. Order 99-1999 was
established by the MBOGC to recognize the DNRC Controlled Ground Water Area for the
Powder River Basin and to establish minimum requirements for information to be
considered at a public hearing. The order also requires development and implementation of
a groundwater monitoring plan, as part of establishing field spacing for CBNG
development. Fidelity's amended POD complies with the requirements of both the EIS
ROD and Order 99-1999.

Public Hearings were advertised in the statewide Helenu Independent Record and the
official newspaper of the county in which the proposed operations are to take place. In
addition, notice of the public hearing was mailed to the MBOGC's mailing list and a notice
was published on its Web site. Compliance with all applicable public notice requirements
has been completed.



Other RegulatorY Requirements

Table 1-1, page 1-14, of the Final GBNG EIS identifies the applicable permits and reviews

for CBNG activities and the agencies responsible for each. Table 1-2 of the same

document identifies the permitting activities associated with CBNG development.

Approval of pODs *urfb" made by the BLM for federal interests and by the MBoGC for

staie and fee interests under the preferred alternative adopted by both agencies, as

presented in the Final CBNG EIS. In this case, the 236 proposed wells are under both

BLM and MBOGC permitting jurisdiction, located on fee, federal and state minerals and

surface. Specifically, of the 236 proposed wells, 20 are located on state-managed lands and

the TLMd procedures for CBNG divelopment require separate approval by the state land

board. produced water discharge permits and stormwater discharge permits for state trust

lands and fee lands are the responiibility of the MDEQ. In addition, the MDEQ will

manage air quality permits for activities in the State of Montana, The BLM will manage

permi"tting activities for wells on federal lands. This EA addresses fee and state wells.

Alternatives

Alternatives are presented to address the relevant major issues in the proposed action. A
.T.[o Action" alternative was considered in the 2003 Montana Statewide EIS. Under this

alternative, no proposed wells in the Coal Creek POD would be drilled. However, taking

no action on the current proposal would prohibit the lawful recovery of private property

(i.e., CBNG) and would ptu"" the state trust mineral resources in jeopardy of drainage by

welis on adjacent lands not under jurisdiction of the state. The 2003 Montana Statewide

EIS considered other altematives, including the Preferred Alternative, which is consistent

with Fidelity's arnended Coal Creek POD.

For this EA, Alternative A is the "I.[o Action" Altemative. In this alternative, no

approval would be issued for the POD and no additional wells would be drilled or

pioOu""a. This alternative was included to provide the required basis for comparison

with Alternative B, the "Proposed Alternative."

Alternative B is the operator's proposed action. under this alternative, Fidelity's coal

Creek pOD (Amended) would b" upprov"d, including drilling andproduction of the

additional 63 state and fee wells, and construction of any additional associated

infrastructure. This pAanalyzes full implementation of Fidelity's proposal, while

incorporating mitigating measures identified during project review that would avoid or

reduce impa-ts to areaoro*r"r. Alternative B is the agency's preferred alternative.

Table L presents a descriptive summary of the two alternatives.

Alternatives Considered but Eliminated from Detailed Analysis

The alternatives listed below were considered in order to resolve planning questions or

issues, but were not analyzed in detail becauso of technical, legal or other constraints.



Injection of Atl Produced Water: This altemative was suggested as a means to reduce

the amount of produced water requiring management by other means (e.g., treatrnent or

surface discharge). However, the feasibility of irgection of produced water is quite

variable and site specific. The likelihood of successful injection has not been established

in the Montana portion of the Powder fuver Basin. In fact, the variable geology, and

limited porosity and permeability of the potential receiving units in the Powder River
Basin, along with the very limited success of injection in Wyoming's portion of the

Powder fuver Basin, indicate that injection is likely not feasible in the project area.

While some limited injection maybe feasible at selected sites, this alternative cannot be

the basis for comprehensive water management program. Rock units below the level of
the nearest perennial or intermittent stream are usually already saturated with water, and

have very little available porosity in which to store additional water. Confined coal or

sandstone units in the Fort Union formation are naturally under hydrostatic pressure, and

the total volume of those units capable of storing injected water is very small, often less

than 7o/o by volume. Re-injecting into former producing coal beds may not be possible

within several miles of active gas fields, since this would re-pressurizethe subject coal,

eventually interfering with the production of natural gas in active fields or in different
mineral estates.

Furthermore, the regulatory burden for injection into shallow, drinking water aquifers

could require a lead time of one year or more before permit approval. For these reasons,

injection of produced water is proposed, at most, as one of multiple methods for
managing water produced in associated with development. During the development
process, the operator may seek to evaluate potential injection zones for technical and

economic feasiUitity. In the event that injection is proven to be feasible, where

appropriate, injection of produced water will be utilized as one of the POD water

management options.

Phased Development: Phased development is an altemative that was considered, but not

analyzed,in detail. As applied specifically to this project are4 phased development of
CBNG was not considered because of several important legal and regulatory issues,

including the protection of correlative rights, prevention of waste, and the fact that the

current permitting process, as a practical matter, results in phased development.

Discussion of each of these issues is presented below:

. Protection of Correlative Rights: The MBOGC is required to protect correlative

rights to minimize drainage of mineral resources by off-lease drilling and

production. Drainage can be prevented by minimum setbacks from lease

boundaries and mirror-image locations off-setting well location exceptions.

Drainage is also prevented by the operator's freedom to drill any legal well
locations. Where contiguous tracts exist, they must be equally drillabie or

drainage may occur by the first well to be drilled. If the offsetting well is delayed,

such as by a phased development restriction on the number of CBNG wells per

year, drainage could occur.



. Prevention of Waste: MCA Section 82-lI-I11(1) provides: "The board shall

make such investigations as it considers proper to determine whether waste exists

or is imminent or whether other facts exist which justiff action by the board under

the authority granted by this chapter with respect thereto." Waste is defined at

82-1 1-101(16) as follows:

(16) (a) "'Waste" means:
(i) physical waste, as that term is generally understood in the oil and gas

industry;
(ii) the inefficient, excessive, or improper use of or the unnecessary

dissipation of reservoir energf
(iii) the location, spacing, drilling, equipping, operating, or producing of
any oil or gas well or wells in a manner which causes or tends to cause

reduction in the quantity of oil or gas ultimately recoverable from a pool

under prudent and proper operations or which causes or tends to cause

unnecessary or excessive surface loss or destruction of oil or gas; and

(iv) the ineffrcient storing of oil or gas. (The production of oil or gas from
any pool or by any well to the full extent that the well or pool can be

produced in accordance with methods designed to result in macimum

ultimate recovery, as determined by the board, is not waste within the

meaning of this definition.)
(b) The loss of gas to the atmosphere during coal mining operations is not

waste within the meaning of this definition.

The MBOGC's primary responsibility, as defined in the statutes quoted above, is

to assure efficiency and prevent waste in the production of oil and gas resources,

including CBNG. Requiring a particular operator or operators to phase

production by deferring development in one or more areas creates the risk of
waste. In the case of CBNG development, restricting an operator's number of
wells could reduce the efficiency of an operator's depressurization of producing

coal beds and thereby reduce ultimate CBNG recovery, wasting the CBNG

resogrce. The MBOGC does not have the authority to impose such an order since

it would violate MBOGC's responsibilities.

. Implicit Phased Development: The MBOGC, as well as other state and federal

regulatory agencies, have numerous permitting mechanisms in place to address

issues such as drilling and pit construction, produced water management, air

emissions, and others that must be satisfied before CBNG development can occur.

These permitting mechanisms require ongoing analysis to allow development to

continue. Full-field development simply cannot occur under the current

regulatory scheme. These permitting mechanisms have the practical effect of
phased development of the resource. This implicit phasing of development,

which comprises the Preferred Alternative, also achieves the objective of
managing resource conservation and development.



Cumulative Effects

Cumulative effects are the result of impacts from other past, present or reasonably

foreseeable future actions that would overlap in time and locale with the direct effects of
the proposed action or alternatives, thus resulting in "cumulative effects" distinctly
different (greater or less) than the direct effects of the proposed action. The actions listed
below have been considered as potential contributors to'cumulative effects:

Existing Montana CBNG Development: According to MBOGC records ,

approximately 784 CBNG wells have been drilled in Big Hom, Custer, Powder
River and Rosebud Counties. (See MBOGC web site.) Approximately 147 wells,
or less than2AYo, are identified as federalwells. The status of these wells varies,

and includes wells that are drilled, shut-in, producing and plugged. Currently 605

CBNG wells, all but six in Big Horn County, are considered to be in production.

The main development is found in the CX Field near Decker, Montana. The CX
Field, which includes the existing, producing Badger Hills, Dry Creek, Coal

Creek and Deer Creek North project areas, is a CBNG-producing field operated

by Fidelity The field encompasses approximately 56 sections between the

Montana-Wyoming state line and the Decker and Spring Creek coal mines. The

CBNG wells in the CX Field are completed in the Dietz l,Dietz 2,Dietz 3,

Monarch and Carney coal seams. Cu:rently, a number of commingled wells in
the Deer Creek North project are being completed in the Carney and Wall coal

seams. A portion of the produced water from the CX Field is discharged to the

Tongue River under MPDES permits (MT0030457 and MT0030724). These

discharges arc analyzed in the surface water impact assessment prepared for the

Fidelity Coal Creek POD project. Due to factors such as reliance on existing
infrastructure, increased well density in the Coal Creek POD is not likely to have

cumulative effects on the existing project areas.

CX Field @eer Creek North Amended POD): Fidelity has proposed and

received approval to amend the Deer Creek North POD. The Deer Creek North
POD is similar to the amended Coal Creek POD. Both PODs proposed increasing

weil density within the project area. The Deer Creek North POD specifies drilling
and producing an additional 184 CBNG wells (1 12 fee, 4 state,68 federal) and

constructing and operating associated infrastructure within the CX Field. The

project area is immediately north and east of the Coal Creek project area. The
relatively limited scope and nature of the Deer Creek North POD, as well as its
proximity to the Coal Creek project, results in only minor potential for cumulative
effects on resources in the project area.

CX Field (Pond Creek POD): Fidelity has proposed and received approval for
the Pond Creek POD. The Pond Creek POD includes the drilling and producing

78 CBNG wells and construction and operation of associated infrastructure within
the CX Field. The project area is immediately north and west of existing
production in the CX Field. The relatively limited scope and nature of the Ponc

Creek POD, as well as its proximity to the Coal Creek project, results in only a



minor potential for cumulative effects on resources in the project area.

Coal Creek Field @ietz POD): Pinnacle Gas Resources (Pinnacle) proposed

and received approval for the DietzPOD. The Dietz POD includes the drilling

and producingof 132 CBNG wells, along with construction and installation of
*ro"iut"d ffiastructure in the area of the Coal Creek Field and reclaiming

disturbed areas. The project areais within the Coal Creek Field, north and

northeast of the Coal Creek project area. The 132 wells will be drilled on 42 sites.

These CBNG wells will be completed in the four Fort Union coal seams. The

scope and nature of the DietzPOD, as well as its proximity to the Coal Creek

project, results in only a minor potential for cumulative effects on resources in the

project area.

Decker Coal Mine: The Decker Mine is a surface coal mine operated by Decker

Coal CompMy, aKiewit subsidiary. The East Decker Mine is located northwest

of the fiaetty Coal Creek project area. The mining method consists of open pit

strip mining where overburden and interburden are removed by draglines,

shovels, and trucks, front-end loaders and trucks or dozers. The permitted mine

operations area is approximately 11,400 surface acres. The average annual coal

pioduction is l0 million short tons. Although located in close proximity to the

fia"tty project, the scope and nature of the Decker Coal Mine results in only a

minor potential for cumulative effects.

Spring Creek Coal Mine: The Spring Creek Mine is a surface coal mine owned

and operated by Spring Creek Coal Company. The mine is located approximately

ten miles northweit of the Fidelity Coal Creek POD's northwest boundary. The

mining method consists of open pit strip mining where overburden and

interburden are removed by draglines, shovels and tucks, front-end loaders and

trucks, or dozers. The pennitted mine operations area is approximately 7,000

surface acres. The average annual coal production is 11 million short tons. The

scope and nature of the Spring Creek Coal Mine, as well as its proximity to the

Coal Creek project, results in only a minor potential for cumulative effects.

Existing Wyoming CBNG Development: According to the Wyoming Oil and

Gas Coiservation commission (woGCC) Web site on June 7,2005;26,353

CBNG wells have been drilled in the state. These wells range from spudded,

producing or abandoned wells. Generally, in Wyoming, CBNG development has

occurred since the early 1990s, mostly in the Powder River Basin of north

centraVeastem Wyoming. The CBNG development is primarily located between

the cities of Gillette and Sheridan. From 2002 to 2005, the Upper Tongue River

Basin had 4,28I wells drilled and 63,630 acre-feet of produced water (2002,2003,

2114,January to March 2005 (actual), and March to June 2005 (estimated)). The

scope and nature of the Wyoming CBNG development, as well as its distance

from the Fidelity project, would not likely create cumulative effects on resources

in the Fidelityproject area.



Coal Creek Fietd (Coal Creek POD): Pinnacle has proposed and received

approval for the Coal Creek POD. Pinnacle's Coal Creek POD proposes drilling
and producing 48 CBNG wells, along with the construction and installation of
associated infrastructure in an area of the Coal Creek Field and reclaiming

disturbed areas. The project area is within the Coal Creek Field, immediately
north and west of the Pinnacle Dietz project and northwest of the Fidelity Coal

Creek project area. The 48 wells will be drilled on24 sites. These CBNG wells
will be completed in the Wall and Flowers/Goodale coal seams. Due to the

distance of this project from the Fidelity project area, the Pinnacle Coal Creek

POD would not likelv result in cumulative effects on resources in the Fidelity
project area.

GraveVscoria Quarries: Some gravel or scoria would be used to surface project

roads and would come from permitted mineral material sites. Surface disturbance

associated with gavel or scoria quarries would not exceed existing permit limits,
The potential for cumulative effects from mineral material excavation is minimal.

Absaloka Coal Mine: The Absaloka Mine, owned and operated by
Westrnoreland Resources, is a surface coal mine located adjacent to the Crow
Reservation. The mine is located approximately forfy five (45) miles northwest
of the Coal Creek project area. The mining method consists of open pit strip
mining of Crow Tribe mineral resources. The distance of the Absaloka Coal
Mine from the Coal Creek project area makes it unlikely that there would be any

cumulative effects on project area resources.

Castle Rock-Stevens POD: Powder River Gas has submitted and received
approval for the Castle Rock-Stevens POD. The POD proposes the development

of 284 CBNG wells in Powder River County, including the construction and

operation of associated infrastructure, and reclaiming disturbed areas. The project

area is approximately forty-three (43) miles east-northeast of the Coal Creek

project. The284 wells will be drilled on 71 sites. These CBNG wells will be

completed in the Cook/Otter, Pawnee, Sawyer Knobloch or Terret/Stag coal beds.

Due to the distance of this project from the Coal Creek project area, the Castle

Rock-Stevens POD would not likely create cumulative effects on resources in the

project area.

Conventional Oil and Gas Development: A total of 1,991 conventional oil and

gas wells have been drilied in Big Horn and Rosebud counties, approximately
22o/o of wltrch are federal or Indian wells. The conventional oil and gas wells
within approximately twenty (20) miles of the Coal Creek project area have been

abandoned. Cumulative effects from conventional oil and gas development are

not likely.

Wolf Mountain Coal: Wolf Mountain Coal, lnc. proposes to build a coal

processing plant on private land for retail sales of coal in Lot 1, Section 18, T. 8
s., R. 40 E. BLM recently issued a right-of-way (MTM93074) for a power line



across Federal surface in the NE%SE%, Section 13, T. 8 S., R. 39 E, to provide

power to the proposed site. Due to the distance of the Wolf Mountain plant from

ih. Coul Creek project area this processing plant would likely not have

cumulative effects on resources in the coal creek project area.

o Tongue River Railroad: The Surface Transportation Board has published a

Draft Supplemental Environmental Impact Statement for the Tongue River
Railroad Company's (TRRC) proposed rail line construction in Rosebud and Big
Horn Counties, Montana. The document analyzes the proposed 17.3 mile
"Westem Alignment" route, which had been preceded by two related applications

that were considered and approved by the Board in 1986 and 1996, respectively.

The proposed Western Alignment is an alternative route for the southernmost

portion of the 41-mile Ashland to Decker alignment; known as the Four Mile
Creek Alternative. The proposed Western Alignment bypasses the Four Mile
Creek alignment, which is generally located from the Birney Road (Hwy 566) and

the Tongue River Canyon junction, running west to Hwy 314, then south to the

Decker Mine. The Westem Alignment would continue south along the Tongue

River on the ridge, but paralleling the river and ending near the Spring Creek

Mine area. If approved and constructed, this proposed route could approach

within approximately three miles of the Fidelity Coal Creek project area Because

effects from the two actions would not occur in the sitme area and likely not at the

same time, no cumulative effects are anticipated to occur from the TRR and the

Coal Creek POD.

Affected Environment and Environmental Consequences

Fidelity's Coal Creek POD covers approximately 8,718 acres in southern Big Horn

County, Montana. The axea is in the northwestern portion of the Powder River Basin and

lies in the upper Tongue River drainage basin. The project is located in the area

approximately 1.5 miles south-southeast of the Tongue River Reservoir.

Air Quality

Ambient air quality in the project area is good. Coal mining operations in the areamay

cause localized elevation in suspended particulates or sulfur dioxide. The West Decker,

East Decker, and the Spring Creek mines are south and west of the proposed project area.

Air pollution is regulated under the federal Clean Air Act (CAA) and under Montana

statutes and regulations implemented by the MDEQ. The southern boundary of the

Northem Cheyenne Reservation lies approximately 22 miles north of the proposed Coal

Creek Project and is the closest PSD (Prevention of Significant Deterioration) Class I
area; the project area is in a PSD Class II area, which allows for moderate, controlled air

quality impacts.

Air quality could be impacted by suspended particulate matter generated during drilling
and production primarily due to dust associated with travel on unimproved roads;



emissions from drilling rig engrnes, field and main compressor facilities, and venting

natural gas during testing of wells prior to hookup. The produced nafural gas in CX Field

contains no Hydrogen Sulfide (HzS), and is very nearly pure methane (CII+).

Air quality regulations require cefiain new or existing modified air pollution emission

,o.rr"r, (including CBNGcompression facilities) to undergo a permitting review before

construction can commence. The MDEQ has the primary authority to review and require

permits and"/or control d.evices prior to construction. A source emitting less than 25 tons

bf *y regulated pollutant, excluding hazardous air pollutants (HAPs), without controls,

does not iequire i permit. This amended POD, however, does not anticipate the

installation tf *y new compressors to meet the anticipated compression requirements of
the project. Theiefore, at this level of compression, it does not appear that aMontana Air

euality permit (MAQP) would be required. However, if additional compressors are

needed, the operator may need to obtain a MAQP for applicable emissions.

Mitigation proposed by the operator includes implementation of speed limits sn unpaved

roadi to reduce dust emissions, installation of telemetry equipment at wellheads to

monitor well performance, thereby minimizing travel to individual well sites, and use of
natural gas to fuelfield and sales compressor engines. Gas venting is minimizedby a

MBOGa regulatory requirement prohibiting venting of commercial quantities of gas.

Because substantial infrastructure already exists in the area of the CX Field, extensive

well testing prior to pipeline hookup is not anticipated. Some gas emissions may occur

from boreholes drilledas monitor wells, mineral exploration holes and other boreholes of
unknown origin. The operator is required to plug such emission sources, and Fidelity has

demonstrated its willingness to promptly report and plug these sources.

The drilling of CBNG wells, although a temporarily intense activity, is of relativeiy

minor concern for air quality impacts since drilling actually occurs only for an extremely

limited time during ttre fife of the project. The water well rigs employed are smaller than

those commonly used to drill conventional oil and gas wells in the state and do not have

high horsepower engines. Typically, no more than I-2 days are required to drill a well to

the depths proposed. Air quality impacts are not expected to be significant and the

operator's proposed mitigation measures are adequate. MDEQ permitting requirements

mitigate longer-term impacts from point sources such as field and sales compressor

engines.

'Water Quality and QuantitY

The Coal Creek Project is located in the upper Tongue River watershed in an area that

receives an average of approximately 12 inches of annual precipitation. The project area

is approximately 1.5 miles south-southeast of the Tongue River Reservoir. As required

in the EIS ROD, a water management plan for the project has been prepared by WWC

Engineering (WWC) and is incorporated into this EA by reference.

Based upon the production of existing wells in the area, Fidelity estimates the initial

water pioduction from the new wells proposed in this project will be approximately 6

11



gallons per minute (gpm), declining by approximately 30%oper Yaffi,. The proposed 63

fee and state wells will initiallyproduce a combined estimated total of 378 gpm of water.

Fidelity proposes the following water management options for the Coal Creek project:

storage and managed irrigation, industrial and stock water use, heatnent prior to
discharge to Tongue River, and direct discharge to Tongue River. Fidelity will utilize
one or a combination of these options after water quality and quantity values have been

established. Each option will be implemented in compliance with local, state, and federal

regulatory guidelines, rules and regulations, and will take into account the preferences of
the surface owner, as discussed below. Any new storage impoundments will be located

in upland locations and sited in "off-channel" areas to avoid interfering with natural

runoff and to avoid capture of water that would otherwise travel to downstream water

rights holders. Any discharge of untreated and heated water will be in accordance with
Montana Pollutant Discharge Elimination System (MPDES) discharge permits (MT
0030457 and MT 0030724, respectively).

Surface use agreements and water well mitigation agreements have been accepted by, or
offered to, all private landowners within the project area. A total of eighteen water wells

and one spring may be affected by the proposed action. A list of well owners is

available for review within the POD submittal. Additionally, water well mitigation
agreements have been offered to all owners of registered wells/springs within one mile of
the project boundary.

The Hydrology and Groundwater section of the Final CBNG EIS discusses the Powder

fuver Basin groundwater, surface water, and stratigraphy in detail. The shatigraphic
section in the project area includes alluvial aquifers under and near stream channels, the

coalbed aquifers, and the impermeable aquitards that impede or prevent vertical
movement of water between coalbed aquifers. Monitoring reports document the effect of
CBNG water withdrawal as well as the compartmentalizednature of the coalbed aquifers

due to faulting in the Powder River Basin of Montana. Many faults are visible at the

surface and have been mapped by geological researchers. These down-to-the-basin faults

have been shown to retard or prevent the movement of water (and gas) across the fault

boundary; as a result, drawdowns of water presswe in the coalbed aquifers are not

uniform. Local groundwater chemistry is described in the referenced water management

plan. Regional groundwater quality is characterizedrn the Final CBNG EIS.

The proposed water management plan relies on accepted methods of water management.

The potential impacts of each are described in the Final CBNG EIS. Water well
mitigation agreements effectively guarantee replacement of water if a legitimate well

owner/water user is adversely impacted. The hydrogeology of the coalbed aquifers in the

project area minimizes ar,y potential impacts that water withdrawn from coal seams

would have on users of shallow alluvial aquifers.

Froduced water discharge is authorized by MDEQ, in compliance with the water quality

standards in place at the time the permit is issued; MBOGC's authorization of the Fidelity
Coal Creek Project does not constitute approval to either discharge produced waters to

waters of the state or to discharge produced water in excess of the amount authorized by
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MDEQ. Overall impacts to water quality due to discharge of CBNG water to the Tongue

fuver were thoroughly discussed in the Final CBNG EIS. The Montana Board of
Environmental Review (BER) has adopted numerical water quality standards for

electrical conductivity (EC) and sodium adsorption ratio (SAR). The Final CBNG EIS

anaTyzed a number of discharge scenarios incorporating the current EC and SAR

standards. Any future discharge permits would be required to meet the EC and SAR

standards. Approval of the proposed action is anticipated to have minimal effect on

surface water quality in the Tongue River.

Soils, Vegetation, Land Use

Fort Union and Wasatch Formations are at the surface in the Coal Creek project area; the

Fort Union is the older of these two Tertiary-aged formations and is composed of
sandstone, siitstone, clay-shale, impure limestone, and coal. The Wasatch Formation is

composed of light-colored massive sandstones, drab-colored shale, and lignite' Erosion

in thl project area has created a rugged, badland topography where the more resistant

sandstine and scoria ("clinker") form hills and buttes. Increased precipitation during

Modern and Pleistocene climate episodes increased surface water flows and created

isolated alluvial terraces and gravel-capped benches.

Soils in the project area are described generally in the Soils Appendix of the Final CBNG

EIS and in more detail in the POD. Soils consist primarily of shallow to very deep, well-

drained soils formed in-situ of materials weathered from silty clay and silty shale

bedrock. Due to the variability of topo gl:aphy and bedrock, soil goups vary throughout

the project area. Soil K-factors for the project area indicate medium to high runoff and

moderate to severe erosion potential for disturbed soils. Principle vegetation in the area

includes grassland (approximately 70%o), forest (approximately 20o/o), and shrub-land

(approximately 10%).

Fidelity proposes the possibility of utilizing managed irrigation as part of its water

-anug.-rnt plan. Managed irrigation is not Land Application Disposal (LAD) and

Fidelity does not consider LAD a means to manage the water being produced by Fidelity.

Fidelity uses managed irrigation efforts and those efforts have been addressed by the

study';Managed Irigation for the Beneficial Use of Coalbed Natural Gas Produced

Watlr: The Fidelity Experience" by Harvey, Kevin C. and Brown, Dina E., certified
professional soil scientists of KC Harvey, LLC,Bozeman, MT. This document is

available for review at the MBOGC offices. The MBOGC also asked ALL Consulting to

develop a FAQ memorandum relevant to managed irrigation. That document is

incorporated as Attachment A to this response.

The proposed CBNG development activity includes surface/shallow soil disturbances

required to construct gas and water handling infrastructure, drill welis and construct

ur"".r roads. Approximately 5.39 miles of new 2-trackroad will be constructed with an

estimated land disturbance of 5.22 acres. The operator has located proposed construction

activities to avoid steep slopes and surface disturbance that would require removal of
trees. The operator is responsible for construction of erosion/sedimentation controls
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dwing construction and production operations. Specific road locations, surfacing
requirements, and interim and final reclamation of disturbed areas and roads on private
surface are subject to consultation between Fidelity and the landowner. However,

MBOGC rules require stockpiling of topsoil as well as prompt re-vegetation of disturbed
areas. Reseeding of disturbed areas willbe done with a seed mix acceptable to the

surface owner. Without specific instructions from the surface owner, BLM or National
Resource Conservation Service (NRCS)-recommended seed mixtures will be utilized.
Part of the area included in the Coal Creek POD is managed by the TLMD. Site-specific

stipulations and management requirements for this project will be discussed in TLMD's
assessment and applicable decision. No significant cumulative or irreversible effects to

existing land use or to soils are expected from the proposed action.

Health IlazardslNloise

CBNG produced in this area of Montana apparently does not contain H2S or other
contaminants that could affectpublic safety and health. The near pure methane produced

from Powder River Basin CBNG wells is lighter than air and does not accumulate in low
areas; therefore little or no exposurehazard exists for the general public. Closed

buildings and frost-boxes axound well-heads may allow accumulations of CBNG.
However, these facilities are generally off-limits to the general public. CBNG operators

have established strictly enforced no-smoking policies and other operating procedures to

avoid fire or explosion hazards to their employees and authorized visitors. Tank batteries

and compressor buildings are equipped with combustible gas detectors.

Exposwe to noise from drilling CBNG wells is generally short-term in nature and

consists of relatively low levels since the water-well tlpe drilling rigs used are smaller
and have smaller engines than conventional oil or gas drilling rigs. The 1989

Programmatic EIS describes tlpical drilling rigs used in Montana. CBNG drilling rigs
commonly operate only during daylight hours. CBNG wells in the Montana portion of
the Powder River Basin typically take only one to two days to drill. Field cornpressors

are another source of noise, operating on a nearly continuous basis (i.e., except for
occasional maintenance and repar/replacement). No new compressors are proposed in
this POD.

In addition to human residents, noise could affect wildlife. The Final CBNG EIS and

especially the Biological Opinion Appendix discuss potentiai effects to Threatened and

Endangered Species from noise disturbance. The relatively short duration drilling
operations and construction activities may result in noise leveis that could impact noise-

sensitive populations; however, ongoing CBNG production and associated maintenance

activities will likely have little noise impact. Fidelity will locate batteries and field
compressors to avoid identified sensitive habitat. The operator also agrees to avoid
construction or drilling activities within a quarter-mile of active sage grouse or sharp tail
grouse leks during the nesting season to protect these species from noise disfurbance
during this critical period.
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Wildlife/Recreation

Hayden-Wing Associates prepared the Wildlife and Habitat Review of the Coal Creek

POb area forFidelity, which is available for review at the Helena and Billings offices of
the MBOGC. The MBOGC does not have authority to implement any special wiidlife
stipulations, acquiesce to third parly surveys, or to provide habitat for wildlife on private

surface. However, the operator has completed a baseline survey that includes the entire

Coal Creek project area, as stated above. Several gteater sage-grouse leks have been

recorded near the project area. Where suitable occupied nesting habitat is identified by a

qualified wildlife biologist, Fidelity has voluntarily elected not to conduct any surface

disturbing activity within such habitat from March 1 through June 15. Sharp-tailed

grouse leks have been recorded within and near the POD boundary and mountain plover

habitat may be present in the POD area. Wells, roads, and batteries will be located to

avoid disturbing active sage grouse, sharp-tailed grouse, and mountain plover nesting

sites in the project.

The Tongue River Reservoir, a state-managed recreational atea,lies near the POD area.

Dispersed recreation may occur in parts of the POD area during hunting soason. Surface

owners control access to most of the project area and one section is managed by the State

TLMD. Any recreational opportunities that may exist are not anticipated be affected by

this action.

HistoricaVCulturaU Paleontolo gical Resources

The MBOGC cannot require archeologicaVcultural surveys on fee surface property, since

the underlying MBOGC regulations generally do not apply to private property. The Coal

Creek project includes Fee and State-managed acreage. Cultural resources records were

reviewed (Ethnoscience, Inc., 2004-2005), as part of the POD preparation process.

The Ethnographic Overview of Southeast Montana prepared by Peterson and Deaver

(2002) for the Final CBNG EIS provides a current inventory of historical and cultural

sites of the project area obtained from the Montana State Historical Preservation Office
(SHPO) database. The area has seen limited archeological reconnaissance; three

investigations were undertaken between 1973-798I,prior to CBNG development. Direct

impacts to cultural sites can be avoided by carefully iocating roads and other

infrastructure facilities. For this amended POD, if cultural sites cannot be avoided, then

suggestions for mitigation will need to be discussed with the surface owner, whether

ranch owners or TLMD.

SociaVEconomic

Social and economic effects of CBNG development are discussed in the Final CBNG EIS

and in the Socioeconomic Appendix. The proposed action involves increased well
density in the existing CX Field. Additional demands on govenrmental services, impacts

on county facilities, and significant relocation or population increases are not expected to

result from implementation of the proposed action. The likely increase in naturai gas
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production from additional wells in the project will result in a significant increase in both
state and county tax income. Royalty owners and the State School Trust will also benefit
from natural gas production. Natural gas is expected to increase in value due to potential
market shortfalls and increasing demand for natural gas as both a space heating fuel and

as a fuel for generation of electricity. Implementation of the proposed action will
increase gas reserves and production in Big Hom County.

On February 25,2005, United States Magistrate Judge Richard Anderson issued a ruling
that declared aportion of the analysis contained in the Montana Statewide Final CBNG
EIS to be deficient, due to its failure to consider a reasonable range of alternatives.

NPRC v. BLM, CV 03-69-BLG-RWA, consolidated with Northern Cheyenne Tribe v.

Norton, CV 03-78-BLG-RWA. This case is currently on appeal to the Ninth Circuit
Court of Appeals. The case was brought under federal law and pertains to federal lands

in the project area, and has no bearing on this EA, which is limited in scope to state and

fee mineral resources.

On November 18, 2005, the Montana Environmental Information Center (MEIC) filed a
complaint against the MBOGC, challenging the MBOGC's Finding of No Significant
Impact (February 2005) and EA for Fidetty's Coal Creek POD (January 2005). The
MEIC alleges that the MBOGC violated the Montana Environmental Policy Act

MEPA), Montana Code Annotated $ 75-1-101, et seq., and the Montana Constitution.

The MBOGC developed the EA, in cooperation with the BLM Miles City Field Office
and the MDEQ, in accordance with the requirements of MEPA, the Administrative Rules
of Montana governing the operations of the MBOGC, and all other applicable laws. The
Final CBNG EIS, to which the EA is tiered, contains a comprehensive programmatic

analysis addressing potential environmental effects of CBNG production. Byperforming
a site-specific analysis that tiers to and incorporates by reference the information
contained in the Final CBNG EIS, the EA fully addresses the potential environmental
impacts of the state action, and satisfies the mandates ofMEPA.

To ensure informed decision-making, the MBOGC prepared an EA for the Coal Creek-
Tongue fuver Project to meet the requirements set forth in $ 75-1-201(b)(iv) of the

Montana Code Annotated. No individual well permits or applications to conduct drilling,
facility construction, or production operations were approved through the approval of the
POD and issuance of Board Order 7-2A04. Those activities require separate application

and approval. The impacts on wildlife and its habitat were thoroughly addressed in the

EA. Fufthennore, an appropriate range of alternatives was addressed and presented in
the EA. The MBOGC also conducted a comprehensive review and analysis of the direct,

indirect, and cumulative impacts of the proposed action. In sum, the actions taken by the
MBOGC complied with both the spirit and the letter of the law.

Remarks/Special Concerns

The proposed action includes drilling an additional236 wells and construction of
infrastructure needed to produce the wells within the existing Coal Creek project area.
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Measurement of gas production and produced water, and reporting of gas and water

production is required as part of the MBOGC's regulatory program. Wells in the Coal

breek POD area will be added to the monitoring requirements established for the CX

Field. The project areais included in the groundwater monitoring program. Data will be

collected from the new wells and compiled with existing information. The Technical

Advisory Committee (TAC), established by DNRC's Controlled Groundwater Area for

the Powder River Basin, reviews operator's groundwater monitoring plans and annual

report(s).

Sections 82-11-172MCA, through 82-Il-l74,MCA, known as the "coal Bed Methane
production Offset Act", requires the MBOGC to issue drilling permits to protect mineral

resources under its jurisdiction from drainage by wells perrritted by other agencies not

under its jurisdiction (BLM jurisdiction over federal mineral resources). Production from

adjacent/offsetting wells, not under the jurisdiction of the MBOGC may drain gas from

Montana State Trust leases and fee leases unless additional wells within the Coal Creek

project are promptly permitted, drilled and produced.

Summary: Evaluation of Impacts and Cumulative Effects

The Fina| CBNGEIS identified andanalyzed the cumulative effects of CBNG

development in the Powder River Basin. The CX Field and its environs formed the

analogue for the analysis used in the EIS, as it was the only source of CBNG project level

data available in Montana. The EIS is directly applicable to the proposed action and

accurately identifies impacts and mitigation appropriate to this EA. The following table

summariies impacts and mitigation applicable to the amended Coal Creek project.

Resoruce Su-maty of Impacts and Mitigation

Altemative B -
::::::ll

Air Quality No change
from existing
conditions

Minimal impact from well drilling operations due to

short duration; air permit requirements mitigate
impacts from signifrcant point sources; voluntary
speed limits, minimizing traffic to individual wells
to mitigate fugitive dust impacts. This proposed

action does not significantly increase air quality
impacts.
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Resource Summary of Impacts and iVlitigation

Altemative.A
.; I

.',,No Action'i::

Alternative B -
Proposed Action

Water Quality and

Quantity
No change
from existing
conditions

Project does not increase surface discharge of
produced water beyond that currently permitted.
MDEQ has adopted numeric standards for discharge
to protect downstream agricultural uses should any
additional discharge be proposed in the future. New
off-channel containment impoundments will be
constructed as needed. Enlargement of existing
impoundments may be required in the future.
MBOGC inspectors will periodically monitor sites.
Cumulative effects on groundwater quantity are

limited to the coal zones being produced; water well
mitigation agreements protect groundwater
appropriators; DNRC Conholled Ground Water
Area order outlines jurisdiction and procedures.

Overall impacts to water quantity and quality are

mitigated below the level of significance for the
proposed action.

Soils, Vegetation,
Land Use

No change
from existing
conditions

Short-term damage to vegetation and some

disruption of existing land use is expected. The
operator has proposed no new surfaced roads and
the addition of 5.39 miles of 2-track roads
disturbing an estimated5.22 acres; MBOGC
requirements for prompt re-vegetation of disturbed
areas minimize overall and cumulative effects.
Operator has negotiated surface use agreements
with swface owners that protect land uses in the
project area. No significant impact to these

resources is expected.

Health
HazardsA.[oise

No change
from existing
conditions

Minimal long-term impacts are expected as a result
of the operator's careful selection of sites to
minimize potential effects. Short-term impacts
related to noise levels during drilling and

construction activities are less than those described
in the 1989 Programmatic EIS. Operator has

substantive programs intended to protect safety of
workers and public.



Resource Summary of Impacts and Mitigation

Alternative A
Jl l

No Action

Alternative B -
Proposed Action

Wildiife/
Recreation

No change
from existing
conditions

Operator has relocated proposed well sites and

infrastructure to avoid active wildlife
nesting/mating grounds. Operator will install
devices to discourage raptor roosting on power
poles within %mile of active leks and will use

raptor protective power line structure where
underground utilities are not practical. Voluntary
vehicle speed limits are also protective of wildlife.
TLMD staff will perform site review and analysis of
the state-managed mineral leases and surfaces in the
project. With the voluntary mitigation, potential
effects to wildlife due to approval of the proposed

action are neither simificant nor long term.

HistoricaV
CulturaV
Paleontological
Resources

No change
from existing
conditions

Cultural and historical resource surveys have been

conducted on nearby lands as part of the Final
CBNG EIS. Although antiquities laws generally
do not apply to private landowners, the operator has

voluntarily agreed to consult with the surface owner
and halt construction ifresources are discovered on
private land. TLMD will review the Coal Creek
POD and will assess State Trust Lands. If cultural
resource sites are identified in the area, then

voluntary mitigation efforts will ensure no

significant impact on these resources will occur
from the proposed action.

SociaV
Economic

No change
from existing
conditions

Some short-term impacts to private
landowner/residents of the area are expected;

relocation or population increases are not expected.

Increases in state and county taxes are likely.
Royalty owners will benefit from the proposed

action. Most adverse impacts occur during drilling
and infrastructure construction and are short term.

No significant increase in demand for local
government services or long-term adverse impacts
is likely from this amended project.



Resotrree S'ummary of lmpacts and Mitigation

:Alternative B -
Proposed:Action

Remarks/ Special
Concerns

No change
from existing
conditions

Key wells in the Coal Creek POD area will be

added to the groundwater monitoring program
established for the CX Field. Data from the project
area will be included in future annual groundwater
monitoring reports. The operator has offered
surface use agreements and water well mitigation
agreements to all surface owners and water users in
the project area. Production from wells on
offsetting/nearby minerals not under the jurisdiction
of the MBOGC (i.e., federal wells), may cause

drainage from state and fee minerals unless

offsetting "protective" wells are promptly permitted
and drilled.
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Fidelify has proposed voluntary mitigation efforts that
impacts of the proposed project. This voluntary miti
regulatory programs enforced by state and federal

cumulative effects of the proposed action below the lev
conclude that the approval of the Coal Creek Plan of
does not constitute a major action of state government

of the human environment, and does not require the pr

impact statement.

Approved by (MBOGC):

Original signed by
Date: M

Thomas P. Richmond. Administrator

Contacts and References:

. Final Statewide Oil and Gas EIS, adopted Marr

I Final Programmatic EIS, Adopted December 1

o Montana2002 and2003 Baseline Wildlife Invr
. Plan of Development Coal Creek Project - Feb

. Environmental Assessment Coal Creek Project
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Table 1. Coal Ct 'eek POD (Amended)--Comparison of Alternatives

Project
Component

Alternative A -
No Action

Alternative B - Proposed Action with
Additional Mitigation (preferred

alternative)
Number and
type of wells
and drill sites

0 new State
wells
0 new Fee wells

236 New Wells, 43 Fee and 20 State
(proposed)

Drill site
construction

No drill site
construction

Well pad construction would be as

described in the Coal Creek POD.

Drilling
Operations

No drilling
operations

63 new Fee and State wells would be
drilled in the same manner as described in
the Coal Creek POD.

Disposal of
drilling and
water heatment
wastes

No waste would
be generated

6 feet x 15 feet x 15 feet reserve pits for
the disposal of drilling waste with reserve
pits constructed as needed at each drill
site with up to five wells drilled per site.

Reserve pit closure occurs within 90 days
of well completion. After evaporation of
fluids, the pit is backfi.lled with soil and
topsoil and compacted to prevent settling,
as described in the Coal Creek POD.

Garbage would be stored in containers at
the well site and taken off site to an
approved facility for disposal. Sewage is
handled with portable toilets, as described
in the Coal Creek POD.

Any excess brine or reject water that is
not recycled to other beneficial uses

would be transported and injected into a
licensed Class I deep disposal well in
Wyoming.

Gas & Water
Pipelines &
Electrical
Lines

None
constructed

Approximately 12.7 acres of utility
corridor will be built along existing 2-
track roads and 13.4 acres of utility
corridors will be built within new 2-track
roads. Along existing improved/all-
weather roads, 14.36 acres of utility
corridors will be built. Total interim
disturbance of utility corridors is
projected to be approximately 40.4 acres.
Buried hieh density polyethylene flow-



Project
Component

Alternative A -
No Action

Alternative B - Proposed Action with
Additional Mitigation (preferred

alternative)
line to carty gas from the proposed wells
to the central collection point.

Produced water would be transported
through buried, high density polyethylene
flow-lines from each well site to the
chosen water management option. If the
treatment and discharge option is utilized,
the water would be transported through
buried, high density polyethylene and
steel central pipeline to the treatrnent
facility and to an existing discharge point
adjacent at the Tongue River.

Electricity would be brought to the new
wells and facilities from existing major
power lines in the Coal Creek project
area. Electricity would be routed to drop
points above ground on poles. At power
drop points, electricity will be routed to
buried underground cable placed in
trenches dug to well sites. Multiple wells
will be serviced from each power drop
point.

Road
maintenance
and use

Road
maintenance
use would
remain in the
culrent
condition.

and
Access would be primarily by way of 8.2

miles of existing and 5.39 miles of new
two-track roads to new fee wells, plus the
use of 4.9 miles of existins all-weather
county roads.

Earthen materials would come from
adjacent locations owned by local
ranchers. GraveVscoria from permitted
pits would be used when necessary for
surfacing material.

Vehicle access will be negotiated with
surface owners via a surface use

asreement.

Discharge of
Produced
Water

No water would
be produced or
discharged

Water produced from the proposed state
and fee we1ls will be stored for managed
irrigation, treated and/or discharged into
Tonsue River (under MPDES Permits



Project
Component

Alternative A -
No Action

Alternative B - Proposed Action with
Additional Mitigation (preferred

alternative)
MT 0030457 andMT 0030724),
industrial and stock watering use andlor
stored for future beneficial use.

Reclamation
Measures

No reclamation
needed

The disturbed surfaces will be reciaimed
in accordance with the agreements with
surface owners and TLMD. The
disturbed areas would be seeded with a
certified seed mix agreed to by the NRCS
and the surface owner.

Reclamation
Timeframes

No reclamation
needed

Reclamation would take place as defined
in the Coal Creek POD.

Air Quality
Monitorine

No effects Per MDEQ permit requirements.

Wildlife
Monitoring

None required Monitoring of specific wildlife species is
not required on fee surface: The disturbed
areas will be located to avoid disturbing
sage grouse, sharp-tailed grouse, and

mountain plover nesting sites. Drilling
activities will be avoided during bald
eagle nesting season. TLMD
requirements will be applied for State
Trust minerals.

Soils
Monitoring

None required Sites would be monitored by on-site visits
during various stages of development and

reclamation to ensure accelerated erosion
is not occurring.

Water Quality
Monitorine

None required Per MPDES requirements.
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Talking Points on Managed Inigation with CBNG Produced Water in the Powder River Basin.

Per your reques{ we have prepared the following discussion/talking points on the use of coal bed natural gas
(CBNG) produced water for Managed lnigation activities in fre Powder River Basin. The following presents
various questions and answens based on our direct experience obtained; published information; and information
fom researcherswho are overseeing and researching managed inigation of CBNG produced water in the PRB.
This format was chosen as a means of addressing various common questions and ooncems regarding this
practice and as a complimentto other material on the subjecL The information prepared is provided belovu

Wlrat is coal bed natural gas produced water?
Coal bed natuml gas (or CBNG) produced water is naturally occuning groundwater that is wlthdravvn
from a coal seam to hcilitate the production of nafural gas fom the coal seam. The presence of ftis
groundwater in the coal seam acts to fiap the natural gas within the coal; in orderto allow this nafural
gas to be released (produced) from tre mal seam some of the water must be removed from the coal
seam. Prior to witlrdrawal the groundwater creates a pressure wih the coal seam which acts to hold
the nafural gas in place. Once this pressure is removed (by withdrawing some of the groundwater)
the natural gas is released ftom the coaland can migrate to the wellbore.

How ls GBNG produced water difierent from surf,ace rvater or other
groundwaterc?

All waters (surface or ground) have natural chemical variations that result ftom the interaction of these
waters with the soils, minerals, and rocks present at he surfiace or in the subsurhce environment
ftom which hey are in mntact Groundwater and surface waters are typielly evaluated by
hydrologisb and hydrogeologists by the quantities of the most common four positively charged
cations (calcium, sodium, magnesium, and ptassium) and the most @mmon four negatively charged
anions (bicarbonate, €rbonate, chloride and sulfate). CBNG produced waterwithin the PRB typically
exhibits a sodium/bicarbonate water signature, meaning that Sodium is most abundant cation, and
bicarlronate is the most abundant anion. \Mile shallow alluvial groundwaters can range from
calcium/bicarbonate to sodium/sulfate, surfuce waters in the PRB range ftom calcium/bierbonate to
sodium/chloride'sulfates. Agronomists and soil scientist use another method of classiffing waters,
they evaluate the total dissolved solids ([DS) concentrations (as measure of the saliniff) and the
sodium adsorption ratio (SAR) whhh is a measure of the sodicity of the water, these two values are
used to evaluate the inigation quality of rtttater.



What is the Sodium Adsorption Ratio and what does it tell us about water
qualiltd

Sodium Adsorption Ratio (SAR) is a comparison of the relative concentration of Sodium cations to the

relative concentrations of dabium and Magnesium cations present in water. SAR is elculated using

the following formula (all values are in meq/L):

Talking Points on Managed Inigation

SAR=

The imporEnt thing to understiand about SAR values is that this number is not a measure of the

concenhation of sodium but a measure of the relative concentration of sodium compared to the

concenhtions of calcium and magnesium. A groundriuater with 500 mg/L sodium can have an SAR

of 19 or an SAR of 5 dependingbn the relative quantities of calcium and magnesium. The SAR

relationship is not linear, tnerefore in the example given an SAR of 19 which is nearly four times

greater than an SAR 5 does not mean the relative concentrations of Ca and Mg is four times greater

6r the SAR 5 water. This difference in SAR equates to a difference in the calcium and magnesium

concentrations present is 14.4 times greater in the SAR 5 water than the SAR 19 water- Waters

which have a high SAR are described as Sodic, indimting these soils have a higher percentage of

dissolved sodium than calcium and magnesium.

Why is $odicilr a conceln for lrrigatorc?
Sodicity is a con6gm because of three primary affecb sodic inigation water en have on the physical

properfi"s of soil: dissoMed sodium in inigation water can cause dispersion of soils which reduces

innlhation of water, rduces the hydrauliCconductivity, and surface crusting in clay rich soils. Clay

minerals in soils are negatively charged and consequently attract ions with a positive chqr_Se such as

sodium, calcium and hagnesium. When sodium comprises more than about 15% of the

exchangeable ions in the ioil, tfre clay minerals can begin to repel one another causing the soil

structur6 to degnde (i.e., swell and-disperse). The swelling of clay minerals and_ continued

dispersion, and lubsequent degradation of soil sfucture, can reduce the rate of water infiltrating the

soii and the perneabiliirT of waier through the soil. Put another way, certain clay minerals are more

prone to 'srvelling" as i result of the incorpomtion of sodium ions (wtrich are larger than mlcium or

magnesium ionsiinto the inter sheet layers of the clay mineral. As.an example, imagine two sheets of

*n-*rAion paper (clay sheets) with ieveral baseballs (calcium ions) sandwiched between the two

shee6, if the baseballs were replaced by basketballs (sodium ions), the space.occupied by the two

sheets would increase by difference of th-e diameters of two types of balls. Now if a room was half full

of baseball filled sheets lcalcium rich clays) and all the baseballs were replaced the basketballs, fte
room would be now full oi basketball filled sheeb (sodium rich clays) and the amount of free space to

move through the room would effectively be lost The replacement of calcium ions by sodium ions in

clay rich soil-s results in a similar loss of ioil pore space and results in a "swelling' of the clay minerals.

In general, soils with moderately high, to high, clay contents are at higher risk.

Additionally, as these salts accumulate in the area near the planfs root (or the soil root zone), the

precipitateil salb can impeded tre movement of rnrater or change the structure of soil. The cations

ires6nt in salts affect the physical properties of some of soil particles, in particular clay partlcles are

lffected the most by certrain cations. 
.Clay 

particles are composed of negatively charge.sheets with

cations present along the surhce, as more cations are present in the soilwaterthe atbaction between

clay sheets increase! resutting in the flocculation or binding of glay particles. The flocculation of clay

particles results in decreased pore space between the particles decreasing the movement of soil

rnater, tnis can have both a posiUve and negative impact in that flocculate soils are more stable and

less lii<ely to erode but floccuiated soils also reduce the ability for water to migrate within the soil.
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What is Total Dissolved Solids and what does it tell us about water qualltl8
Total dissolved solids ODS) is a measure of the relative concenfation of dissolved salts present in a

water or a measure of the salinity of tfre water. lt is important to realize that "salb" in this context
refers to dissolved €tions and anions which typically include: calcium, sodium, magnesium,
potassium, carbonate, bicarbonate, chloride, and sulfate and is not just in reference to common "table

salf (NaCl). The Environmental Protection Agency defines potable drinking water as having a TDS of
less than 500 mg/L, the USGS defines freshwater as having <1,000 mg/L TDS, and $pical seawater

has a TDS of approximately 35,000 mg/L. Salinity (or TDS) is often estimated by measuring the
elechical onductivity (EC) of a water, TDS can be approximated trom EC (expressed in units of dS/m
or mmhos/cm) by multiplying the EC value by the conversion factor of 6zt0 (Hem, 1992).

Why is SaliniQl a eoncern for lrrigatons?
Salinity and salF affect plant growlfr over time because plants uptake water, but most crop plants

typially do not uptiake the salts, thus when saline water is present the plants are required to expend

more energy to separate the water from the salt causing additional stress on the plants. Over time

there can be an accumulation of salts near the plant roots if there is inadequate flushing of the soils

which increases the amount of energy a plant must expend to obtain the water.

Plant species vary with respect to saft tolennce. Generally, most forage and field crops grown in
southeastem Montana and northeastem \Arloming are semi-tolerant to tolerant for sall For example,

based on research presented in the Montana Shte University Extension Montguide #8382, the EC

Tolerance of four common crops (wheat oats, saffiower, and com) is between 4.0 and 10 dSim
(Montana State University Extension Salinity, Sodic Water and Soils FAQ, 2005). Other crops such

as barley, sugar bee! and sunflower are tolerant to EC's higher than 10 dS/cm, while potatoes, field

bean, peas, and lentils are less tolerant and can be affected by EG's < 4dS/cm.

ls GBNG Produced Water Saline or Sodic?
Coalbed natural gas produced water has been shown to vary considerably across the PRB and

between the various coal seams in any area of the PRB. Generally, CBNG producd water increases

in salinity and sodicity as you move north and west across the basin and wittt depth in a particular

area of lhe PRB. The coal seam uraters of the PRB vary fom SAR values of < 5 to SAR values
greater than 50, while TDS values range fom less than 500 mll to more than 10,000 mg/L. The

University of Wyoming calculated a median SAR for coal seams in the Fort Union Formation of the

PRB of 0 (unitless) and a median TDS of 1,100 mg/L. These median values are under the U.S.

Deparbnent of Agriculture's definitions of saline (E.G. of 3.0 dSim or -1,92A mg/L TDS) and sodic
(sAR >12).

What are the relationships of $odic (SAR) and Saline (EG) waterwlren used

wfth irigation on soils?
Sodium and salinity are different issues. Sodium at high levels can affect soil permeability and

infilfation. Sodium €n exaggerate the shrink/swell character of a soil and can slow infiltration,

thereby increasing runoff. Soils can have problems with sodium but not salinity. S_oil hydraulic

propertes (ability io infilfiate wateQ improve wifr increasing salinity (that is, increasing EC), no matter

the'SAR. Put anotherway, for a given SAR, infilfation rates generally increase as salinity (measured

by the EC) increases. Soil hydraulic properties degrade with increasing SAR, no matter the salinity.

tn tne bng run, soil EC and SAR will be determined bythe EC and SAR of the inigation water.
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Wrat is Managed lrrigation and how does it f,acilitate the use of saline or
sodic waters for irigation?

Managed inigation has been defined as the applietion of soil science, water chemistry, and

agron6mic principles to manage the applietion of inigation water in a beneficial manner to produced

fo'rage for livestock and wildlife while protecting soil physical and chemical properties (Harvey, zO0/'}
Man-aged inigation is designed, located, and operated in an agronomic manner to grow a forage crop,

proteci soil p=hysical and chemical conditions, and to minim2e any potentjal environmental impacts.

ivlanaged inigdtion is one altemative out of several available for managing CBNG-produced water- lts
suiaOiiity as-a water management altemative depends on many factors, including produced water

chemisfy, site and soil characteristics, landowner objectives, and project economics. As such, its

suitability can only be evaluated on a project- and site'specffic basis.

UUhat are the primary components of Managed lrrigation?
The primary components of the managed inigation prclcess are as follows (taken trom Harvey and

Brown,2005):

. Inigation Water Quality Suitability Assessment

" Soil Amendment Prescriptions
. Pro.iectWater Balance Estimates
. Site Selection
. Site Character2ation
. Crop Selection
. Selection and Design of lnigation Systems
. SoilWater Balance Modeling and lnigation Scheduling
. Water, Soil, Crop, and Meteorological Monitoring
. Development of Inigation and Crop Management Plans
. Site Closure Planning

Each of these components is discussed below

lrrigation Water Quallty Suitability Assessment
To assess the suitability of produced water for inigation, four speciftc areas are addressed: salinity,

sodicity, alkalinity, anA specitic ion toxicity using the crtteria specified in Ayers and (1985) and

Hanson et at. 1{SSS1. This is the first ltep in any managed inigation project to determine overall

proj*t feasibiliirT. doil and/or water conditioning prescriptions are then developed (if necessary)

based on the chemistry of the inigation water to allow long-'term inigation with CBNG-produced water.

Soil Amendment PrescriPtions
The natur:alry occuning sodicity of CBNG-produed water, as measured by the SAR,_js the primary

concem to be addresseO Oetore this water can be used for inigation and fomge production. The SAR

fonnula presented above indicates that two general featment methods would result in a reduction in

SAR pribr to inigation: (1) removal of sodium, or (2) addition of calcium and/or magnesium- Salt

removalwater featrnent systems (e.g., reverse osmosis, ion exchange, etc.) are technically feasible;

however, due to operationaland economic limitations and issues associated with concentrated reject

waters, they are not usually used in conditioning water for managed inigation projects.. The process

of calcium aOONon, however, is a common practice used today in the Powder River Basin.

The level of bicarbonate alkalinity limits tre maximum amount of calcium that can be dissolved in

produced water. The minimum SRR is achieved by maximizing the dissolved calcium concentations

in the soil-water system. This requires the addition of an acid to neufralize the bicarbonate alkalinity,

confol pH, and mbintain the solubility of tfre added calcium. The most popular approach for managed
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inigation in the Powder River Basin involves the application of conventional agriculfural soil
amendments such as elementalsulfurand gypsum (calcium sulfate dihydrate) to the soil.

The added calcium effectively competes against sodium for the negatively charged exchange sites on
soil clay particles. The positively charged divalent calcium ions (two positive charges) are more
strongly attracted to clay particles in soil than are monovalent sodium ions (one positive charge),
resulting in a sfonger bond between the clay particles. Clay particles that are stongly bound by
calcium ions are less likely to swell and disperse.

Geochemical equilibrium models such as PHREEQC and MINTEQA are used to calculate the
amount of sulfur and gypsum amendments necessary to reduce the SAR of the applied CBNG-
produced water to a suitable target level. The quantity of sulfur and gypsum amendments applied to a
managed inigation site depends on the chemisty of the water (i.e., the alkalinity and sodium levels)

and the expected quantity of inigation water necessary to grow the crop. Soil amendment rates for
inigation sites within the Powder RMer Basin typically range between 0.5 and 1.5 tons per acre per
year for sulfur, and 2 and 6 tons per acre per year for erypsum. Soil amendment scheduling is site-
specific. Typically, soil amendments are applied directly to the soil in the spring, prior to the initiation

of inigation for the season.

Prolect Water Balance Estimates
Development of inigation plans for CBNG-produced water requires a detailed undersEnding of water
production at CBNG project startup and throughout the estimated opentional life of the wellfield. In

other words, how much water will be available fom CBNG operations and when will it be available?
Estimates of the project water balance can be made using spreadsheet-based water balance models.

These simulations guide initial inigation planning, design, and operations.

Site Selection
Candidate inigation sites are identified in the general area of the CBNG project by screning the soils
using geographical information system (GlS) technology and published USDA-NRCS soil survey
data. The Gl$based screening examines topography, soiltexture, soilpermeabili$, and soildepth to
categorize the soils on maps as "very likely suibble," "possibly suitable," and 'not likely suitable" for
maniged inigation. Other site selection factors include vegetation presenfly growing on the site,

surface hydrology and depth to groundwater, cunent land use, landowner preferences, and the
overall improvement potential (e.g., en the site be improved as in the case of overgrzed upland
areas). lf the screening demonsfiates that there is a high likelihood of suitable soils in the area, a
more thorough site and soil evaluation would be required (see below).

Site Ghamcterization
An on-site evaluation of the candidate inigation site is necessary to determine the specific soil types
present, cunent soil chemical and physical properties, and overall suitability of the site. The on-site
evaluation is also necessary to collect soil data to assist in fte design of the inigation system,
establish baseline (pre-inigation) soil conditions, and to meet U.S. Bureau of Land Management
(BLM) requirements for produced water management planning.

An Order 1 soil survey (as defined by the USDA-NRCS) is completed for all managed inigation sites.

This equates to approximately one soil profile description test pit per five to ten acres of area

investigated (more for highly variable soils, less for more homogeneous soils). Test pits are

excavated with a backhoe to a deptl'r of 60 inches. At each test pit, a soil profile description is
performed in accordance with USDA-NRCS protocols (Soil Survey Division Statr, 1993). Bulk

samples are collected from each soil horizon and submitted to a conhact laboratory for analysis of pH,

EC, SAR, satur:ation percentage, ESP, percent lime, percent organic matter (surhce horizon only),

fertilizer requirements, bulk density, and soiltexture (percent sand, silt and clay). In addition, baseline
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soil infiltration rates are estimated by infiltrometer tests conducted near several of the test pit locations

representing each soil-mapping unit

Grop $election
Crops gpically grown under managed inigation systems in the Powder River Basin are alhlta and

native forage grass mixes. Crop selection is based primarily on landowner preference, soil [pe,
available equipment for harvesting, and the projected root zone salinity level resulting from the CBNG-
produced water in equilibrium with the soil amendments. For alfalfa, the average rmt zone EC at
which alfalta is expected to begin to decline is 4.0 dS/m (Bridger Plant Materials Center, 1996). Alfalta
can tolerate much higher average root zone EC levels (i.e., up to 8.0 dS/m) befcre significant yield

reductions or morblity occurs. Native forage grass species cln typically tolerate much higher
avemge root zone salinity levels than alfatfa. For example, tallwheatgrass can tolerate an aveftlge
root zbne soil EC level of 12 dS/m before yield begins to decline (Bridger Plant Materials Center,

1996).

Most managed inigation projects are consfucted on private land for a landowner who wants and can

use the exfa forage for livestock. Most of the sites utilized for managed inigation in the recent past

have been overgrazed, upland tttnge areas that support little in the way of native plants. Typically,
these sites are vegetated with sagebrush, introduced grass species, prickly pear cactus, and weedy

species such as cheat gr:ass. Managed inigation projects have successfully rehabilitated these small

areas into productive forage sour@s for both lMestock and wildlife.

Selection and Design of lrrigation Systems
Several mechanized and non-mechanized inigation systems are available for applying CBNG water
to managed inigation sites, including center pivot sprinklers, side rolllwheel line sprinklers, hand

moved oi nxeO Jold set sprinklers, big gun sprinklers, surface drip, subsurhce drip, gated pipe flood,

and ditch flood. One of fre prefened systems is the center pivot sprinkler because the signfficant

advantages in automation, overall @ntrol, runoff confol, disfibution of water, operation costs, and
reliability outweigh the capital costs. The selection of a particular system is based on topography, soil

@nditions, landowner preferences, size of the site, crop type, post-inigation land use, avaihbb labor,

and project economics.

Soil tYater Balance Modeling and lrrigation Scheduling
A spreadsheet-based soil-water balance model can be used to determine the amount and timing of
inigation required to produce a healthy forage crop and to ensure that sound agronomic leaching
prJctices are followed. With a soil-water balance analysis, all water inpub to the soil and outputs trom

the soil are identified and balanced arcording to the following equation (Natural Resources
Conservation Service, 2001 ):

Totial Inigation Water Applied = Crop Requirement + Leaching Fraction + lnigation Losses -
Precipitation - Change in Soil-Water Contenl

For sprinkler inigation systems, several assumptions, actual dah, and calculations are used in
developing the soil-water balance and resulting inigation schedule. Typically, 25 to 30 inches of
CBNG-produced water are applied per season to grow crops such as alhlfa and forage gnasses in

the Powder River Basin.

\Afrfr inigation, the EC of the CBNG-produced water by itself should not cause any serious increases
in soilsilinity. However, amendments applied to the soilto negate the possible effecb of the sodicity
(SAR) of the produced water will cause an increase in soil EC, requiring leaching with excess water.

Salt removalthrough leaching with excess water is required to minimize the concenfration of salts in

the root zone. This is termed the "leaching requirement' ln most Gtses, a leaching requirement
(traction) of 10 to 20 percent will result in a soil EC approximately equivalent to the EC resulting from

Page 6



the equilibration of the produced water with the soil amendments. At the end of each inigation

season, actual (as opposed to projected) soil-water balances are prepared for each inigation site with

site.specific climatic'obta anO totaiinigation amounts. These soil-water balances will indicate whether

the required leaching fiaction has been achieved during the past inigation season.

Following managed inigation practices, which utilize the soil-water balance approach to inigation

scheduliig, CBN]-G-prod-uced water is applied in amounts that will be evaporated from the soil and

transpiredtnrough the roob and out the plant leaves during crop groMtr. Under these conditions, little

or no net movement of water occurs beneaft the root zone. As discussed above, additional water is

applied during the inigation season to ensure ffTat salts do not accumulate within the root zone' This

l#ching requlrement typically equates to approximately 5 to '10 inches of additional water spread out

over th6 eniire year including precipitiation. Therefore, this limited volume of water applied over an

entire year is not expected to create saturated flow conditions beneath the root zone down to
groundwater. This condition is especially true where inigation areas are located on upland range sites

having significant depth to groundwater.

lnigation scheduling is critiel in minimizing potential runoff and erosion from inigation areas' and

poiential runoff/didharge into sfeams. if inigation _lYstems were not carcfully controlled and

monitored, the applicatidn rates would exceed the soil infiltration rate. Manqged inigation systems are

designed and op'enated in a way that supplies enough water to met the demands of the crop,

proo-ioo for an adequate leaching requirement and applies water at or below the infilfration rate of the

soil.

Water, Soiln Grop, and Meteorological Monitoring
The purpose of the soil, water, crop, and meteorological monitoring plan is to 911|e that the

managed inigation site is operated in a mannerthat (1) promoteg.fre beneficial use of CBNG waterto
proOr." forige, (2) mainiains soil productivity and sustain:lbility,. and (3) minim2es..the possible

impacts assoiiated'with saline and sodic water inigation. The data collected fom soil, water' croq

and meteorological monitoring are used to determine the overall perficrmance. of _the managed

inigation system as well as 
-io 

make adjustnents to inigation scheduling and soil amendment

apitication'rates. Site monitoring documents now the managed inigation system is performing and

dbia collected during monitorinf are utilized in the creation of annual operations and monitoring

reports.

Development of lrrigation and Grop Management Plans

The annual inigation and crop management plan addresses seasonal landowner and land use goals,

crop selection, site preparation, seeding, inigation system operations, harvesting/g*jng plans, soil

ambndment appticdtion rates and scheduling, inigation scheduling, leaching requiremenb, and

monitoring. Tnis document serves as the overall pianning, operations, and monitoring guide. The

inigation ind crop management plan is revised each winter based on the monitoring results 1{ o$er
inpiut tom the prwious iiigation'season, and the operational requirements for the upcoming inigation

season.

Site Glosure Planning
A critical component of the mlnaged inigation planning process is site closure. lssues to be

addressed during site closure planning are:

. what are the post-inigation land use goals and landowner preferences?
. \Mll the site continueio be cropped or will it be put bacf jnto native vegetiation? 

.
. \Mll the inigation equipment ne iemoved or will it be left in place to be used by the landownef
. lf the inigalon equiiment is to remain, what are the water sources available fcr continued inigation?
. \Nhat do-we expict in the way of post-inigation soil physical and chemical conditions?

Talking Points on Managed lnigation
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. \Mll the chemistry of the soil require adjustnent to meet post-inigation land use and landowner
goals?
. \Mat level of post-inigation monitoring will be required to meet posfinigation land use and

landowner goals?

Some of the answers to these questions can be anticipated at project startup, while others mn be

answered only after conducting and evaluating the managed inigation activities. In any event, the
primary goal of site closure is to leave a physically and chemimlly stable site capable of moving

towards a sustainable vegetative community that meets or exceeds landowner goals.

Has Managed Inigation been successfirl using GBNG-produced water?
There have been several producers that have been very successful using CBNG unaterfor inigation.

DeJoia (2002) reported on a feasibilis study from the tall of 2001 and the 2002 operating year

that demonsbated CBNG producd water inigation can be managed effectively wihout causing soil

degradation. The results of the project indicated that the use of soil applied amendments was
successfulat mitigating the high bicarbonate and sodium concenfations in CBNG produced water.

The addition of gypsum and sulfur appeared to work the best out of all of the treatments applied.

These amendments appeared to work bestwhen a one-month application was applied versus the use

of a three.month application. Gypsum alone also appear to be an option; however, beeuse of the
larger amounts required to treat this water with gypsum alone, the treatment costs are higher.

Therefore the addition of sulfurwas able to reduce the total amendment costwhile not impacting the

effectiveness of the amendments. No other beafnents appeared to efiectively control soil SAR at the

site. The SAR of the soil ranged from 8.6 to 14.6 with an avemge SAR of 12.0. Afrfiough these levels

were elevated they did not appear to impacting soil infilfation rates.

Several other CBNG producers have used Managed Inigation with very positive results. One other

example is the use of subsurhce drip inigation (SDl) by J.M. Huber at Praniedog Creek, Wyoming.

They are inigating 1 15 acres of alhlfa using SDI and applying up to 60 inches of water per year. The
water is Oeing apptied at or below the root zone with the salts mostly going below tle root ryne. The

soils at the siie have a high porosity and they perform some leaching. The yield of the alialfa has

increased with the use of SDI and there have not been any signs of significant impacts to plants or
soils.

The Agronomic Monitoring and Protection Progr:am (AMPP) is a soil and crop testing program

developed by Fidelity to better understand the potential effect of CBNG production on the soil and

crops in the iongue River drainage area of southeastem Montana. Data collected through this
program createJa baseline of infcrmation to determine what - if any - impacts occur from the
discharge of water produced in association with CBNG development The AMPP started collecting

data on-soils inigated wih CBNG in the fall of 2003 and finished tris stage of data collection this last

12ll, with further data collection to follow. The final report has not been released, but the information

todate indicates discharge of unaltered groundwater into the Tongue River has not had and will not

have a negative impact on inigated lands.

What is the best Qpe of irrigation system to use with CBNG produced Yvater?
The main types of inigation used witfi CBNG produced waterare sprinkler (center pivot side roll, big
gun, solid set1, flood, and subsurhce drip inigation. Each type of inigation has iF advantages and

disadvantrages depending on the crop, application rate, soiltype, topography, and required labor.

Therefore, there is not one system that is betterthan others and should be chosen based on these
factors, cost and the landownefs inpul All managed inigation solutions are site specific. The design
approach, amendment applietion rate, and water application equipment selected for a particular
project are unique to the water and soil chemisty of the location.



What affect will Managed lrrigation have on groundwater?
ln orderfor groundwaterto be signiftcantly influenced by managed inigation systems, or any source of
water appliei to the surface, saturated flow must exist through the soil/unsaturated zone and into the

groundwater. As defined above, managed inigation is not a process whereby water is applied to the

lround on a continual basis throughoutthe year. CBNG produced water is applied in an agronomic

iranner, in accordance with crop needs, soilwater holding capacities, climatic characteristics, soil

infiltration rates, and leaching requirements. lnigating crops in a way that results in satumting the soil

to the point where watei is moving in a continuous wetting ftont under gravfiy to the groundwater table

is not desirable or practical but rather detrimental to vegetiation. A continuous wetting ftont flowing by

gravfy through soii and bedrock is termed 'saturated flow." \y'Uhen the soil water content is less than

iafuration, wlter movement is termed 'unsaturated flow." Water moving through the soil under

unsaturated flow conditions moves from areas of higher water content to lower water content which

means water can move diffusely in almost any direction.

Will Managed lrrigation cause salt damage on the sur{ace of flre ground?
Where land is inigated year round and not allowed to dry out salts can migrate up. Seasonal

precipitiation flushls salis down through the soil, often to depths of 1-1.5 meters below the root zone of
mo"t crops. Wet years move the sahs down deeper. Seasonal dry periods slow the ability of salt to

migrate up into the root zone of plants.

What is PAM and does it help with soil infiltr:ation?
polyacrylamide (PAM) is a synthetic water-soluble polymer made f9m monomers of acrylamide.
pnnl ninOs soil particles together. Surface application of PAM in solution has been f,cund to be very

effective in decreasing seal formation, runoff, and erosion and have been known to benefrt soil

properties for a long time. DeJoia (2002) reported from their studies that use of soil PAM did not

ipdear to control soit pH or sodicity, however, the infilfation did remain relatively high. The infiltration

.at" *as actually as good as the gypsum and sulfur site. Therefore, it appears thatthe usl? of soil
pAM could helpto inlrease infilfation rates on soils that are advensely affected PV 

to* infilhation.

They added thit actual implementation of soil PAM for this pnactice was not evaluated so its actual

plaoe in managing CBM produced water is not known atftis time.

What are some estimated costs for using Managed Inigation with GBN@

produced water?
CosG for managed inigation systems are influenced by water chemistry, soil chemisfry, water volume,

inigation season limihtions and land management practices. Paetz and Maloney (2002) gave an

eximp6 of costs for a Managed Inigation project in the Powder River Basin. Based on the evaluation

of an actuat managed inigation site witn a flow of 12,5A0 banels per day (bbUday), lne [e!1e cosft of
a 10&acre system was $b'oos to $0'01 per banelfor design and equipment $0'04 to. $0'06 per

banel for waier amendments; and $0.02 to $0.04 per banel for operation and monitoring for a total

project cost of $0.06 to $0.1 1 per banel.

Talking Points on Managed lnigation
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Montana Board of Oil and Gas Gonservation

Finding of No Significant lmpact and Notice of Decision
Fidelity Exploration and Production Company

Tongue River-Coal Creek CBM Project (Amended)
Township 9 South, Ranges 40 and 41 East

Proposed Action
Fidelity Exploration and Production Company (Fidelity) proposes to drill, complete and
produce 236 new wells (43 Fee, 20 State, 173 Federal) in this Plan of Development
(POD) amendment ofthe existing Coal Creek POD for the CX Ranch CBM Field. The
CoaI Creek POD amendment was approved by the Board of Oil and Gas Conservation on
December 8, 2005 by Order 507-2005. The Board accepted the plan of development and
approved it relative to Fee and State wells and subject to environmental assessment in
said Order. An additional environmental assessment will need to be performed by the
U.S. Brneau of Land Management (BLM) for the wells on Federal lands. The
amendment is to increase density to 2 wells per 160 acre spacing units. The project area
covers approximately 8,718 acres, and proposes to drill and produce the wells drilled to
the Dietz, Monarch, and Camey coal zones with additional exploration of the Smith and
Wall coals and possibly other deeper coals (e.g., Carlson, King and Roberts) at a well
density of two wells per coal zone per quarter section (160 acre spacing).

Water produced by the Coal Creek POD is proposed to be (l) beneficially used for
industrial uses (dust suppression) in the Spriog Creek and Decker Coal Mines; (2)
beneficially used by Fidelity for CBNG drilling, constuction, and dust suppression; (3)
beneficially used by livestock and wildlife; (4) discharged to the Tongue Riyer using
Fidelity's existing h/DEQ direct discharge permit (MT0030457), including
modifications; (5) heated via ion exchange and discharged to the Tongue River using
Fidelity's MDEQ discharge permit for teated water (MT0030729; $) stored in the
existing otrdrainage imFoundments; and (7) during the irrigation season, applied via
managed irrigation. The ion exchange water treatment facility is to be located 2.5 miles
south-southeast of Decker in Bighom County. The project area lies on the east side of
the Tongue River, in the Badger Creek drainage Township 9 South, Range 40 East,
Sections 33 and 34. The Agency preferred alternative, assumes drilling and production
of all proposed wells and the associated need to manage water produced from 100% of
the proposed wells; at this time federal wells cannot be drilled pending results of current
litigation and environmental assessment performed by BLM. Therefore, until such time
that federal wells begin to produce, water management is expected to maximize use of
existing facilities, including benefi.cial use, managed irrigation and unteated water
discharge. For the purposes of this record of decision, the use of treated water discharge
as a management option is assumed to be supplemental to existing management options
on an as needed basis.

Any well(s) would be plugged and abandoned and surface restored if commercial
quantities of gas are not discovered; partial reclamation of unused disturbed areas and



utilities/flow line disturbed areas would be required during the project life. The project

area is comprised ofprivate, federal and State owned minerals. Surface is managed by

private owners, BLM, and Trust Land Management Division of DNRC.

Decision
The decision to approve the project plan of development includes adoption of the

Environmental Analysis prepared by the Montana Board of Oil and Gas Conservation

(MBOGC) - Environmenial Assessmentfor Fidelity Exploration & Pro&tction Company,

iorgry River - Coal Creek Proiect, Plan of Development (Amended, 2005),' approval of
*re Iri[ing, completion, and production of an additional43 wells located on fee minerals'

20 wells located on State minerals; installation of roads, pipelines and associated

infrastructgre needed to produce the wells; and the location consfuction and operation of
three field compressot ritrt. The decision is eflective immediately; drilling permits (Form

No. 22) will be approved inthe ordinary course of business following this decision.

The Board of Oil and Gas Conservation's General Rules and Regulations, as well as the

statutory requirements under which the Rules are adopted generally apply to the proposed

action. Additional mitigation may be required by BLM for federal actions and Trust

Land Management Diviiion for State lands and the operator has agteed to implement

other actions to mitigate any impacts of its activities. Those mitigating measffes include

implementation of liase road speed limits to reduce wildlife monality and dust

emlssions, monitoring of the quantity of produced fluids and monitoring of any domestic

wells or springs within tle oni-mile statutory radius as needed to determine potential

impairment dom the project. Monitoring of reclamation and potential noxious weed

invasion are also required and agreed to by the operator. It is assumed that other agencies

permitting requirem-ents, mitigation requirements ormonitoring are authorizedby those

ugeo"i"sf*isdictional authorities; where program elements and associated requirements

oierlap, A. NABOGC relies upon its own authority forthis decision. Some mitigation

imposeA by BLM is beyond th" rcop. ofjurisdiction of the MBOGC, however. Cultural

and paleontological r.rt*".r are the property of the private surface owner and MBOGC

does not assert any right to determine the disposition of any resources found; the operator

however has agreed to notifr and consult with the surface owner if any zuch resources are

discovered during construction. The MBOGC cannot require the surface owner to

manage private prop"rty for wildlife mitigation or to require the owner to provide access

to those seeking to io*"y the property for cultural or wildlife resources. MBOGC

defers to the surface owner foiuse of pesticideslherbicide on the property and does not

regulate the use or possession of firearms on private property. Private owners retain the

right to manage (or prohibit) general public access to the property.



Finding of No Significant fmpact
Based upon a review of the Environmental Assessment prepared for the project relative
to state and fee wells, the voluntary mitigationproposed by the operator, compliance with
the requirements for monitoring and reporting associated MBOGC Order 99-1999, and
considering the scope and effect of the MBOGC's statutory and regulatory requirements,
I determine that approval of the proposed action does not constitute a major state action
significantly affecting the quality ofthe human environmen! and does not require the
preparation of an environmental impact statement.

March l-20A6

Adminisnator, Board of Oil and Gas Conservation

Thomas P. Richmond




