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Huntington-Cleveland Irrigation Company ("Huntington-Cleveland") files this Request

for Agency Action to appeal the decision of the Division of Oil, Gas, and Mining ("Division")
approving the application of Canyon Fuel Company (ooCanyon Fuel") for a permit ("Permit") to
undertake coal mining operations in the Flat Canyon Lease Addition ("Addition") for the Skyline

Mine. The Addition will allow Canyon Fuel to modifu its mine plan to include Flat Canyon Federal
Coal Lease Tract UTU-77114 as part of its existing Surface Mining Control and Reclamation Act

permit. This Request for agency action seeks a hearing before the Board of Oil, Gas and Mining
(ooBoard") on the Division's approval

of the Permit and the hydrologic and water conditions

imposed by the Division. It also requests that the Board modify the Permit for the reasons stated
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herein or, in the alternative, remand the Permit back to the Division for further proceedings with
Canyon Fuel and Huntington-Cleveland to develop sufficient conditions to minimize impacts to
the hydrolo gic balance.

I.

LEGAL AUTHORITY, JURISDICTION, AND STANDING

This Board has legal authority and jurisdiction to review the Division's approval of the
Permit pursuant to Utah Code $ 40-10-14(3), Utah Admin. Code R64l -100 et seq., and R647-5106.7. Huntington-Cleveland as a holder of state-appropriated water rights in the drainiage where
the mining

will occur is an interested party in this action.

As a non-profit mutual water company, Huntington-Cleveland is the largest and most
senior water right holder in the Huntington Creek Drainage (the "Huntington Drainage") within

the San Rafael Drainage Basin, making it the largest holder of "state-appropriated water" in the
Huntington Drainage as that term is used in Section 40-4-18 of the Utah Code. The Addition is

located underneath the Huntington Drainage, and Huntington-Cleveland fears that mining
activities will intercept and redirect ground water from sources that Huntington-Cleveland relies
upon to satisfy its state-appropriated water rights, and/or removing coal and allowing overlying
material to fall in its place will create subsidence that could cause the overlying material to become
fractured. This, in turn, could cause groundwater or water that flows into the mine from the surface
that would otherwise remain in the Huntington Drainage to migrate through the fractured material

into the Price River Drainage or elsewhere, limiting the amount of water available to satisfy
Huntington-Cleveland' s state- appropriated water

ri ghts.

Notwithstanding this Request, Huntington-Cleveland is supportive of the coal industry in
eastern Utah and does not oppose the expansion

Instead, Huntington-Cleveland

is only

of Skyline Mine's operations into the Addition.

concerned with protecting

2

its ability to provide its

shareholders, which include Huntington City, Cleveland City, Elmo Town, and PacifiCorp, with
the water under Huntington-Cleveland's state-appropriated water rights that are essential to life,

health and the economy of those served. Huntington-Cleveland has also participated throughout
the permitting process and appreciates the collaborative and cooperative efforts of the Division
and Canyon Fuel to address its concerns to-date. With the additional conditions requested herein,

Huntington-Cleveland believes the Permit as modified would include sufficient conditions to

minimize impacts to the Huntington Drainage's hydrologic balance and Huntington-Cleveland's
state-appropriated water rights.

II.

SUMMARY OF THE ARGUMENT
As explained more fully below, the Division's approval of the hydrologic monitoring and

water management aspects of the Permit are arbitrary, capricious, and contrary to applicable state

law, including its own regulations and the recommendations of its own independent expert.
Specifically, the Permit does not require adequate monitoring of water conditions and includes no

limits or conditions on Canyon Fuel's ability to pump millions of gallons and thousands of acrefeet of water from the mine and out of the Huntington Drainage into the Price River Drainage. The
absence of these conditions and protections allows for the trans-basin diversion of thousands

of

acre-feet of water per year from the Huntington Drainage into the Price River Drainage without
adequate monitoring and control, resulting

in limited accountability for Canyon Fuel Company.

The lack of these conditions impairs Huntington-Cleveland's water rights and HuntingtonCleveland urges the Board to modify the Division's approval of Canyon Fuel's Permit to:

(l)

require that Canyon Fuel utilize automated daily continuous monitoring of flows into Electric Lake

from Huntington Creek and other significant sources of lake inflow, as recommended by its
independent expert; and (2) require Canyon Fuel to discharge all water produced within the mine
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to Electric Lake so that the water stays within the Huntington Drainage, except in

cases

of

emergency or where Electric Lake is at capacity. In the alternative, Huntington-Cleveland requests
that the Board vacate the Permit and remand it to the Division for further proceedings with Canyon

Fuel and Huntington-Cleveland to create sufficient conditions to minimize negative impacts to the

hydrologic balance and Huntington-Cleveland's state-appropriated water rights.

III.

STATEMENT OF FACTS

l.

Huntington-Cleveland holds a number

of

state-appropriated water rights

in the

Huntington Drainage, including water right 93-1134, which is a diligence claim that the Proposed
Determination for the San Rafael Adjudication recognizes as the most senior water right in the

Huntington Drainage, with an 1885 priority date. The Huntington Drainage

is

also fully

appropriated, meaning that no new water rights may be granted by the state of Utah.

2.

The Company relies on its state-appropriated water rights to provide water for its

many shareholders, which include nearly all of the agricultural users in northern Emery County as

well as the municipalities of Huntington, Cleveland, and Elmo for culinary drinking

water.

Huntington-Cleveland also provides water for PacifiCorp/Rocky Mountain Power, its largest
shareholder, for the operation of the Huntington Power Plant, a major employer and economic

driver in Emery County.

3.

Water in the Huntington Drainage is collected and stored in Boulger Reservoir,

which is located within the Huntington Drainage and the Addition, and such water is used to satisfy
Huntington-Cleveland's state-appropriated water rights. Other reservoirs located near the Addition
also store and supply water to Huntington-Cleveland, including Cleveland Reservoir, Huntington

Reservoir, and Rolfson Reservoir. Huntington-Cleveland believes these water sources are

4

hydrologically connected to other water sources located within the Addition and Huntington
Creek.

4.

Huntington-Cleveland's concerns about the hydrologic connection between the

Skyline Mine and water resources in the Huntington Drainage is not theoretical. On August 16,

200I, a portion of the Skyline Mine began unexpectedly flooding while mining operations were
underway

in the mine.

Simultaneously, Electric Lake, which supplies water

to Huntington-

Cleveland, began losing water.

5.

In response, Canyon Fuel and PacifiCorp, which owns Electric Lake, drilled three

wells in James Canyon (JC-1, JC-2, and JC-3). The sole purpose of these wells is to pump water
out of the mine into Electric Lake. JC-l began pumping in 2001 and continues pumping to this
day. JC-2 was unable to pump water because

it was drilled into sandstone. JC-3 pumped for a

period of time beginning in 2003, but stopped because the water it pumped did not satisfy water
quality requirements.

6.

Between October 29, 2015 and March

9, 2016, JC-l pumped

12,900,000 to

13,700,000 gallons per day. As of March 20l6,these wells have pumped79,222 acre-feet of water

from the mine, which is 2.5 time greater than the 31,500 acre-foot volume of Electric Lake. In
addition, the amount of water that JC-l is pumping out of the Skyline Mine is increasing with time.
7

.

Following the flooding of the mine in 200I, several tests were conducted to identify

the origin of the flooding. Among other things, a submersible remotely operated vehicle observed:

(a) faults at the bottom of the lake adjacent to the mine workings; (b) bubbles from methane gas,
a

well-known feature of coal formations, emanating along the faults; and (c) sediment being sucked

downward into the ground as the vehicle stirred up sediment at the bottom of the lake.

5

8.

Various studies were also completed, including a dye test and a four-and-one-half

year study of tritium and chlorofluorocarbons, which found that substantial quantities of surface

water in the vicinity of Electric Lake were being diverted into the mine. Other studies reached

different conclusions and there currently is no conclusive explanation for the source of the water
that is flooding the mine. Either way, the flooding in the Skyline Mine has continued for 16 years.

9.

The Addition is closer in proximity to Electric Lake than the prior mine workings

that were in place when the flooding began. Under the Addition, approximately 1.5 miles of mine

workings are planned to run parallel to, and in close proximity to the lake's western shore.

10. In addition to the waters discharged into Electric Lake, Canyon

Fuel diverts

substantial amounts of water pumped within the mine into Eccles Creek, which is in the Price

River Drainage and ultimately flows into Scofield Reservoir. As of April 2016, the mine has
discharged 98,269 acre-feet of water into Eccles Creek. Although the amount of water discharging

into Eccles Creek has declined since 200t, the average gallons per dayhave ranged from 1,630,000
to 4,615,200, with an average of 3,000,000 gallons per day or 9.21acre-feet per day (3,362 acre-

feet per year). Mining of the Addition is expected to greatly increase mine inflows, and
consequently, the discharge of water out of the mine

IV.

PROCEDURAL HISTORY

1.

On October 13,2015, Canyon Fuel submitted an application (the "Application")

to expand its mining operations into the Addition.

2.

On November 20, 2015, the Division determined that the Application

was

administratively complete.

3.

In response, Huntington-Cleveland requested an informal conference on January

29, 2016, to discuss the Application and its concerns that the Division required sufficient
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hydrological protections to ensure that the expanded mining operations would not upset the
hydrologic balance as required by Utah law and the Division's regulations and impair its water

rights (see letter attached as Exhibit A). In requesting the meeting, Huntington-Cleveland
submitted written comments that requested, among other things, that all water pumped in or out
the mine be run through a magnetic flow meter with real-time measuring and public reporting.

4.

Following Huntington-Cleveland's request, the Division requested additional

information, which Canyon Fuel provided on March 25,2016.

5.

The Division held an informal conference on July 28,2016, to address Huntington-

Cleveland's comments. Both Huntington-Cleveland and Canyon Fuel participated in the informal
conference and Huntington-Cleveland raised the possibility of connecting the monitoring stations

for flows into Electric Lake and Eccles Lake to the Emery County Water Conservancy District's
ExacTrac water monitoring system, which provides real-time water flow information. Following

the informal conference, Huntington-Cleveland supported its prior comments with additional
written comments in

6.

a

letter dated August 4,2016. A copy is attached as Exhibit B.

In response to Huntington-Cleveland's concerns, the Division retained Loughlin

V/ater Associates,LLC to perform an independent evaluation of whether Canyon Fuel's proposed
water monitoring place was adequate to detect potential impacts to water rights.
7
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On Decemb er 19, 2016, Loughlin issued its report, attached as Exhibit C, finding

ooadequate...to prevent
impacts to...water rights and Electric
that the Canyon Fuel's plan was not

Lake." Loughlin

'Water

Associates, LLC, Groundwater and Surføce Water Hydrologic Review:

Sþline Mine-Flat Canyon Lease Addition,36 (Dec. 2016) ["Loughlin Report"]. Among other
things, Loughlin found that:

a.

The plan o'does not adequately outline monitoring of mine inflows." 1d.
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b.

The plan "scarcely discusses designs or measures to prevent impacts to water rights,

other than to dismiss the likelihood of impacts occurring." Id.

c.

The plan "does not discuss possible alternative measures to mitigate potential
impacts to water rights" and 'odoes not provide contingency plans to address
impacts if impacts occur." Id. at 37 .

d. The plan "does not address water right issues of trans-basin

diversion [pumping
mine inflows from groundwater in the San Rafael drainage basin to the Price River
drainage basin]." Id.

8.

e.

Although Loughlin found that prior studies have not conclusively shown that prior
mining activities in Skyline Mine created a direct conduit with Electric Lake, it
found that it is o'essential" for Canyon Fuel to monitor potential impacts to the lake
because the proposed expansion entails "1.5 miles of mine workings [that are] in
close proximity to the west shore of the lake." Id. at 40.

f.

Loughlin recommended that the "proposed monitoring of Electric Lake...should be
expanded to protect water rights and to show that no impacts...are occurring in the
future." Id. Loughlin made this recommendation in part because the monitoring
plan included "no provisions...for monitoring Electric Lake...related to water
balance evaluations or detection of significant water losses." Id. }i4orc specifically,
Loughlin found that the Application only proposed monitoring flows in Huntington
Creek upstream of Electric Lake three times per year (once for three separate
quarters). According to Loughlin, "such limited data would not much help in
calculating a water balance or identifying significant water loss from the lake." Id.
at 41. Loughlin further found that thrice annual quarterly monitoring "will likely
not characterize streamflow response to climatic variations through the year." Id.
at33.

As a result of these fìndings, Loughlin recommended that Canyon Fuel establish

"additional monitoring and data protocols to detect significant water losses from Electric Lake,"

including but not limited to "automqted daily monitoring of flow in Huntington Creek above
Electric Lake and other significant sources of lake inflow." Id. at41. (emphasis added). See also

Id. at 33 (stating,

oo'We

recommend that consideration be given to monitoring several streams

'continuously' with automated devices. Also, continuous or daily flow monitoring of significant
stream flows into Electric Lake would aid evaluation of potential water losses from the Lake."
(emphasis in original)). Loughlin further recommended that Canyon Fuel utilize water data from
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the Emery County Water Conservancy District along with other publically available

data

(precipitation, SNOTEL, evaporation, etc.) to assist in developing and carrying out a "clearo
complete, monitoring plan that includes monitoring of Electric Lake." Id.

9.

Following the report, Canyon Fuel revised its water monitoring plan and re-

submitted its Application to the Division on January 10,2017. Although Canyon Fuel made a
number of positive changes to address the Loughlin Report the revised water monitoring plan did

not include automated continuous or daily monitoring of Huntington Creek or other significant
sources of inflow into Electric Lake or Huntington Creek, but continued to rely largely on quarterly

reporting.

10.

The Application also relied on monitoring to address the potential water rights

impacts of its trans-basin diversion of water pumped in the mine into the Price River Drainage,
rather than including limitations or conditions on the out-of-basin discharge of this water.
1

1.

On February

l0,20I7,the Division approved Canyon Fuel's application

and issued

the Permit. Although the Division included a condition that required Canyon Fuel to submit
cumulative monthly flow data for discharges into Electric Lake and Eccles Creek, it did not require

automated continuous or daily monitoring as Loughlin recommended. Most importantly, the

Division also did not limit or condition the discharge of water pumped from the mine into the Price
River Drainage.

12.

The Division did not provide Huntington-Cleveland with notice of its final decision

to issue the Permit, holding

a

meeting instead on February 23,2017 to discuss the Permit. During

the meeting, Division representatives informed Huntington-Cleveland that they lacked authority

to require automated daily monitoring. The Division officials also reported that restrictions or
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limitations on the diversion of water out of the Huntington Drainage is unnecessaryuntil such time
as

Huntington-Cleveland provides detailed flow data showing impairment to its water rights.

13.

Because Huntington-Cleveland did not receive notice of the Division's issuance

of

the Permit, the Division extended the deadline for it to file this appeal until March 24,2017.

V.

ARGUMENTS AND BASES OF REQUEST FOR REVIE\ü
Without waiving any additional arguments that it may raise before the Board, Huntington-

Cleveland principally argues that the Division wrongfully approved Canyon Fuel's Application

without including sufficient conditions and protections to minimize disturbances to the Huntington
Drainage as recommended by the Loughlin Report and in violation of Utah Admin. Pl645-202200.235, which provides that "[c]oal exploration will be conducted in a manner which minimizes
disturbance of the prevailing hydrologic balance."

A. The Division Erred \ühen It

Failed to Require Automated Continuous or Daily
Monitoring of Inflows Into Electric Lake

To preserve the hydrologic balance, the Division's regulations require permits for coal
exploration to include monitoring plans for surface and groundwater. Utah Admin. R645-301-731-

300. These regulations require that groundwater and surface water "be monitored

and

data...submitted atleasteverythreemonthsforeachmonitoringlocation. Id.at-731-212and73l223 (emphasis added). In other words, quarterly monitoring is the bare minimum. For this reason,
R645-202-200.235 expressly cites the regulations regarding water monitoring along with a host of
other water-related regulations, and authorizes the Division to "specify additional measures which

will be adopted by the porson engaged in coal exploration" (emphasis added). If that were not
enough, R645-301-730.731 requires

a holistic operation plan to minimize impacts to

the

hydrologic balance and expressly states that the Division "may require additional preventative,
remedial or monitoríngmeasures" (emphasis added). Similarly, R645-301-724.420 authorizes the
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Division to "request such additional data as deemed necessary to ensure compliance" with all
aspects of the coal mine permitting requirements.l

Here, the Division's own independent expert recommended continuous or daily monitoring

rather than quarterly or monthly monitoring of the inflows to Electric Lake. Loughlin Report at

33, 39, and 41. The reason for this is that less frequent monitoring will provide limited data
regarding climatic variations and other conditions that "would not help much" in calculating water
balances or identifying significant water loss from Electric Lake.

Id. at33 and 41.

Huntington-Cleveland recognizes that the Division has required Canyon Fuel to report
cumulative monthly flow data for discharges to Electric Lake and Eccles Creek. This requirement
is certainly a step in the right direction but the monthly flow data Canyon Fuel will provide is only

cumulative, which could mask significant day-by-day variations in flows and lake levels. This is
why Loughlin recommended "daily monitoring of lake inflow." Id. at4l. The District also ignored

Loughlin's recommendation that Canyon Fuel utilize "automated" monitoring. Again, the reason
for automated monitoring is to ensure accurate, continuous or daily flow information.
Huntington-Cleveland respectfully requests that the Board modify the Permit to
incorporate Loughlin's recommendation that Canyon Fuel conduct automated continuous or daily

monitoring of the inflows into Electric Lake and Huntington Creek. Huntington-Cleveland further
requests that the Board modify the Permit to require Canyon Fuel

to connect its

automated

monitoring sites for inflows into Electric Lake to the Emery County Water Conservancy District's
ExacTraq water monitoring system, which uses state of the art telemetry technology to provide

I See also Fi645-301-724 (requiring applications to include baseline hydrologic information and "any additional
information required by the Division"); R645-301-725.300 (stating, "The permit will not be approved until the
necessary hydrologic and geologic information is available to the Division.").
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real-time water flow information that would be accessible by the Division, Canyon Fuel,
Huntington-Cleveland, and other water right holders in the Huntington Drainage. Requiring the
use

of the ExacTraq system would also be consistent with Loughlin's recommendation that

Canyon Fuel's monitoring program utilize oopertinent data" from the Conservancy District. 1d.at
41.
As noted above, the Division has ample authority to require "additional measures" beyond

quarterly and monthly flow reporting. Its failure to exercise this authority and require conditions
that its own independent expert recommended is arbitrary, capricious, and contrary to its obligation

to minimize the impacts of Canyon Fuel's coal mining activities to the hydrologic balance.

B.

The Division Failed to Include Sufficient Protections Regarding the Trans-Basin
Diversion of \ilater from the Huntington Drainage into the Price River Drainage

The Division's regulations require that "all diversion will be designed to minimize adverse
impacts to the hydrologic balance within the permit and adjacent areas." Utah Admin. R645-301742.31 1. The Division's regulations also set forth certain enumerated requirements for diversions,

including but not limited to compliance with applicable state, federal, and local laws

and

regulations and the requirement that the diversion be stable. Id. R645-301-742.312. Nevertheless,
the Division's authority is not limited to its enumerated criteria because its regulations give it broad

authority to "specify additional design criteria for diversions." Id. R645-301-742.314.

The Division failed to follow these requirements because it did not impose any
requirements that limit, condition, or otherwise regulate trans-basin diversions from water pumped

from within the mine underlying the Huntington Drainage into the Price River Drainage. Instead,
the Application and the Permit rely entirely on monitoring. This is insufficient, particularly when
the Loughlin Report found that the Application'odoes not address water right issues of trans-basin

diversion." Loughlin Report at27.
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For instance, perhaps the most substantive requirement in the Permit regarding trans-basin

diversions is the requirement that Canyon Fuel provide monthly monitoring reports on the
discharges to Eccles Creek. Such monitoring is certainly helpful but

will only

show how much

water is leaving the Huntington Drainage while doing nothing to minimize the impacts of
transferring millions

of

gallons per day out

of the Huntington

Drainage. Although there is

uncertainty about the source of the water flooding the mine, there is no dispute that it comes from
strata underlying the Huntington Drainage.

Allowing such

a large amount

of water to be diverted

into the Price River Drainage undisputedly ensures that it will never again be available to satisfy

the state-appropriated water rights of Huntington-Cleveland or any other right holders in the
Huntington Drainage. Such a diversion therefore represents an unquestionable alteration of the
hydrologic balance, contrary to the Division's own rules, including but not limited to R645-301742.300.

Allowing Canyon Fuel to divert water out of the San Rafael Drainage Basin without any
limitations, conditions, or contingency plans to address impacts to water rights is problematic
considering its statutory obligation to "promptly replace any state-appropriated water in existence

prior to the application for a surface coal mining and reclamation permit, which has been affected
by contamination, diminution, or interruption resulting from underground coal mining operations."

Utah Code $$ 40-10-18(15Xc) and 29. The water Canyon Fuel discharges into the Price River
Drainage existed prior to the Application and would otherwise stay in the San Rafael drainage
where it would remain part of the hydrologic system and be available for Huntington-Cleveland's
use. UnderUtah law, Huntington-Cleveland's right to obtain its'ostate-appropriated" water extends

from its approved points of diversion on Huntington Creek and the springs in Huntington Canyon

to the "farthest limits of the watershed," including the underground water that floods the mine.
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College lrrigation Co. v. Logan River & Black Smith Fork lrrigation Co.,780 P.2d 1241,1244

(Utah 1989). See qlso Richlands lrrigation Co. v. Westview lrrigation Co., 80 P.2d458,465 (Utah
1938) (stating, o'An appropriator of water from a channel is entitled to rely and depend on all the
sources which feed the main stream above his own diversion, clear back to the farthest

limits of

the watershed."). Given Canyon Fuel's obligation to replace "state appropriated water" that it
intemrpts or diminishes, the Division should require Canyon Fuel to minimize the impairments
created by transferring water that can never be replaced outside of the San Rafael Drainage.

Pumping water from the mine portal directly to Electric Lake would entail a relatively
straight pipeline about four miles long with an estimated 300 feet of elevation increase. Another

option would be to run the pipeline along the road and over the drainage divide to Upper
Huntington Creek above Electric Lake. This would entail an elevation increase of about 900 feet
and a pipeline that is about three miles long. Both options would allow shutting down the James
Canyon pumps and pumping this new pipeline instead.

Huntington-Cleveland recognizes that such a pipeline would entail costs for Canyon Fuel.
However, the ongoing costs of replacing thousands of acre-feet of state-appropriated water, not

including the water it has already diverted out of the Huntington Drainage, would far exceed the

likely costs of

a pipeline. For instance, the going rate

for an acre-foot of Huntington-Cleveland

water is $1,800.00 per acre-foot, at which rate the value of the 3,362 acre-feet diverted into the

Price River Drainage on average each year would total $6,051,600.00. More importantly, this
matter has been the subject of considerable time, expense and discussion for 16 years by all
interested parties. Requiring Canyon Fuel to discharge the water produced in the mine to Electric

Lake simply settles the matter.
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In sum, the Division is obligated by law to and should have imposed conditions that limit
and regulate the amount of water discharged into Eccles Creek. More specifically, the Division
should have required Canyon Fuel to discharge as much of the waters pumped from the mine as

possible into Electric Lake, and allowed discharges to Eccles Creek only
situations in which Electric Lake is at

full capacity. Given these

in

emergencies or

reasons, Huntington-Cleveland

respectfrrlly requests that the Board modify the permit to include these conditions or, in the
alternative, vacate the Permit and remand it to the Division for further work and consultation with
Canyon Fuel and Huntington-Cleveland to develop sufficient conditions to regulate the diversion

of water from the mine into the Price River Drainage.

C. Huntington-Cleveland is Entitled to Protections to Minimize Impairment to its
State-Appropriated \ilater Rights
Under Utah law, UCA $ 40-10-18(11) Canyon Fuel is required to "minimize disturbances

of the prevailing hydrologic balance at the mine site and in associated ofßite

areas and

to the

quantity of water in surface and groundwater systems both during and after coal mining operations
and during reclamation by...avoiding channel deepening or enlargement in operations requiring
the discharge of water from mines." Also under Utah law, UCA $ 40-10-18(15)(c) subject to the

provisions of Section 40-10-29, the remittance shall promptly replace ay state-appropriated water

in existence prior to the application for a surface coal mining and reclamation permit which has
been affected by contamination deminuation or intemrption resulting from underground coal

mining operations. The permit violates several key concepts of Utah water law as to the
relationship between water captured in

a

mine tunnel and surface water, or in other words, between

mine dewatering and state-appropriated water rights. Starting back in 1915 the Utah Supreme

Court recognized and ruled that dewatering

of

15

mines could and did interfere with state-

appropriated water rights. In Mountain Lake Míníng v. Midway

Irr. Co., 149 P. 929 (Utah

1915),

the Utah Supreme Court stated:

It is a well-recognized rule of law in this arid region, that where, as in the case at
bar, a party goes upon a stream, the waters of which have been appropriated and
put to a beneficial use by others, and drives a tunnel into the mountain or watershed
drained by the stream, and immediately under or in close proximity to the stream
collects water which he claims to be developed water, he must make satisfactory
proof that such water is in fact oodeveloped water." In such case, it is immaterial
whether the water, when encountered, is flowing in well-defined subterranean
channels or is percolating through the soil, gravel, and the fissures and crevices of
the rock. In either event, the presumption is, until overcome by satisfactory proof,
that the water is tributary to the main stream, and the right to its use is vested in
the prior appropriators of the stream. (Emphasis added.)
Since that time, the concept of "developed water" e.g. nontributary water, is not recognized

under Utah law at all. Instead, when water is diverted from mine tunnels in a drainage there is a

strong presumption that such water is part of the state-appropriated water rights. Much more
actions that interfere with the source of supply for senior state-appropriated water rights, holding
that "an appropriator of water rights...owns a vested interest in the sources of that water, and no
one may interfere with the source of the appropriator's water supply in a way that diminishes the

quantity or quality of the appropriated water." Salt Lake City v. Silver Fork Pipeline Corporation,

5 P.3d 1206, 2000 UT 3, at

ll

20, n.6 (further citations omitted).2 This principle "holds true

regardless of how far the source may be from the place of use, and regardless of whether the source

waters flow on the surface or underground." Id. The reason for this requirement is that

"if

the

owners of water rights can be deprived of them by someone digging into and usurping this water

at its source, then water rights become tenuous indeed,

2

if not quite meaningless." Stubbs

v.

Otter Creek Reservoir Co. v. New Escalante lrrigation Co.,203 P.3d 1015, 2009 UT 16, ovemrled unrelated dicta
found in a footnote of Silver Fork Pipeline Corp. regarding the use of adverse possession to obtain title to water but
left its other holdings intact.
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Ercanbrack,363 P.2d 461, 463 (Utah 1962) (holding that a landowner could not drain swampy
lands to make them arable and then use the excess water to irrigate the land).

The Utah Supreme Court addressed a situation similar to the present one in Salt Lake City
v. Silver Fork Pipeline Corporation,2000 UT 3. In that case, a mine located in Big Cottonwood
Canyon intercepted percolating groundwater through seeps and faults in the mine wall. Id.

at\

6.

The water would then exit the mine and return to Big Cottonwood Creek where it would ultimately

be diverted by Salt Lake City, which owned the water rights in the canyon. 1d. When a dispute
arose over a diversion by Silver Fork Pipeline Corp. that prevented 0.5 cubic feet per-second, or

362 acre-feet of water flowing from the mine from returning to the river, Salt Lake City filed suit,
claiming interference with its rights. Id. atl16. Importantly, Salt Lake City did not provide actual
measurements to quantify its impairment, and argued only that removing substantial amounts

of

water from the source of its supply constituted impairment of its state-appropriated water rights.
The Court agreed, holding as follows:
We disagree that a court must premise its finding of substantial interference on
actual meøsurements reportíngflow before and after interception of the water at is

course.... Given the difficulty in obtaining reliable measurements of water flow
that accurately reflect the effects of interception of underground source waters, we
cannot qgree that a finding of interference must be premised on this type of
evidence. If nearly .5 c.f.s. of water intercepted in the mine would naturally flow
into the creek but for the existence of the mine, it is reasonqble to infer that Salt
Lake has suffered, or will eventually suffer, a diminution in its water right of
approximately 362 acre-feet of water each year. This evidence is sufficient to
support the trial court's finding of substantial interference. Id. atl28 (emphasis
added).

Similarly, it is reasonable to infer that Huntington-Cleveland has suffered, or will
eventually suffer, interference with its water rights

millions of gallons of water per day

if

Canyon Fuel is allowed to divert

and 3,362 acre-feet per year out into the Price River

Drainage without the type of monitoring the Loughlin Report recommends and without
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additional conditions and restrictions on the discharge of water out of the Huntington
Drainage. Notwithstanding the questions that remain about the source of the water flowing

into the mine, there is no dispute that this water is part of the San Rafael Drainage. There
is also no dispute that Electric Lake, which supplies water to Huntington-Cleveland, would

experience significantly higher lake levels

if

the water that flows into the mine were not

discharged into Eccles Creek.
As the Loughlin Report notes, the closer proximity of the Addition to Electric Lake
heightens the concerns of water right impairment and necessitates steps to expand the

Application

ooto

protect water rights and to show that no impacts to Electric Lake are

occurring in the future." (Loughlin Report at 40.) Moreover, common sense and Utah law
as discussed above dictates that one cannot divert

millions of gallons of water a day and

thousands of acre-feet per year from a closed basin without some impairment. Under Utah

law it is the burden of the applicant to demonstrate otherwise. Therefore, the Division does

not need to wait until Huntington-Cleveland has collected detailed flow measurements
quantifuing impairment to its water rights to enact the Loughlin Report's recommendations
regarding automated continuous or daily flow monitoring and to require conditions and
restrictions on trans-basin diversions to minimize impacts to the hydrologic balance and
Huntington-Cleveland's water rights.

VL

CONCLUSION AND PRAYER FOR RELIEF
For the foregoing reasons, Huntington-Cleveland respectfully requests that this

Board determine that the Division failed to follow its own regulations in approving Canyon

Fuel's Permit and accordingly modify the permit to:

(l)

require automated continuous or

daily monitoring of flows into Electric Lake and the connection of such monitoring sites

18

to

Emery County's ExacTraq system consistent with the Loughlin Report's

recommendations; and

(2)

impose conditions and limitations to require the discharge

of

water pumped from the mine to Electric Lake rather than Eccles Creek, except in
emergencies and situations

in which Electric Lake is at capacity. In the alternative,

Huntington-Cleveland respectfully requests that the Board vacate the Permit and remand
the matter to the Division with instructions for the Division to work with Canyon Fuel and

Huntington-Cleveland

to

develop sufficient conditions

to minimize

disturbances to

hydrologic balance.
Respectfully submitted this 24th day of March, 2017 .

SMITH HARTVIGSEN, PLLC
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CERTIFICATE OF SERVCE
I hereby certify that on this 24th day of March2017,I served a true and correct
copy of the foregoing Request for Agency Action and Hearing upon all parties of record
in this proceeding by mailing a copy via U.S. mail, postage prepaid, to the following:
Julie Ann Carter
Secretary to the Board
Utah Oil, Gas and Mining
1594 V/. North Temple, Suite 1210
PO Box 145801
Salt Lake City, UT 84114
iuliecarter@utah.eov

i
I

Steve Alder
Utah Attomey General's Office
Natural Resources Division
1594 W. N. Temple, Suite 300
Salt Lake City, UT 84116

Mr. Corey Heaps, Mine Manager
Canyon Fuel Company

HC 35 Box 380
Helper, Utah84526

Frey,
4850-9403-0149, v.

I
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Huntington-Cleveland úrigation Companl
f'Huntington-Cleveland,, orthe,,Company,)
hereby submits the following commcnS reqarding cunyon ruel company;,
ç.crc"¡ permit
application (the "Application') for the Flat Canyo" r"asã Addition
to tl,, Sþline
ftãdiä;r)¡
Mine, which the Division of oil and Gas ('TiocIW) has determine¿ iì uãrif*t"úrr.ty
"omptet
Huntington-Cleveland Overview

I.

Huntingûon-Cleveland is a non-profit mutual water company arrd
is the largest holder of
"state'appropriated \ryater'o in the Huntington Creek Drainage uJ tui-r æ¡.,,,ir;il in
Section 4040-18(15Xc) of the utah code. The company relies on its water tightr
19;;;ide water for its
many shareholdert' *ry+ include nearly all of the agricultwal ur"r. ií .ottnil
uirry county as
well as the municip{iti¡s of Huntington, cleveland, and ELno f", ;Jirrry dri"ii";
Huntington-Cleveland also provides water for
_Pacificorp/Rooky vroo"trirr Éower, its largest
sharehokler, for the operation of the Huntington Power Púnt. Importantþ;WÀ
Right
one of the water rights h91d b¡ Huntington-Cleveland, is a diligenru
Éí"i, tirut the proposed
Detennination for the San Rafael Adjudication recognizes as th9
-lort r.oi*;ghh the drainage,
with an 1885 priority d¿te. In sum, Huntington-Cleváand is the largest *¿
*åñL'f",
holder in the Huntingûon Creek drainage.

;,i;
gl-iîli,

*;;;;hi

The Addition

yill, if

approved, allow

additional mining within the Huntington Creek
drainage upon which the company reries for water to its sharehJl¿"tr
*¿-uidut"rvirr. puuiir.
under Utah water law, Hr¡ntington'Cleveland's right to obtain its srate-app;õti"t
d water extends
from its approved points of diversion onHwrtington creek and springs-ilHilidan
canyon to
tre "fbrthest limits of the watershed."r Thus, alt of t¡e surface *i¿
,. that feeds
the va¡ious gaining portions of Huntington creek as well as the springr
"ñ¿rrgo*Jåut
the Huntington
creek drainage make up Huntington-cleveland,s state-appropriated-water

*¿i*prì"

I see college

lrrigation co. v. Logøn River & Btack smith
Irrtgøøn,?::I!o p,zd tz4t,l2¿fa
Richards Inigatíonco. v. westview lrrígøtton co., g0 p.2d,4sg,eei¡utun lrra¡.
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il.

DOGM Should Ensure thaf the Application lVitl not Impair HuntingtonCleveland's Water Rights

Huntington-Cleveland recognizes the importance of mining for Emery County, and does
not oppose Application, provided that DOGM ensures that CFC can carry out lts proposed mining
and reclamation activities without adversely affecting the hydrologic balance of *,ær,. resources
in the Addition and surrounding areas and causing unaddressed óonmmination, diminution, or
intemrption of Huntington-cleveland's state appropriated water.

The Addition is located in the Huntington-Cleveland Creek Drainage and underlies
Boulger Reservoir. Huntington-Cleveland is concerned about impacts to the niut , sources that
supply its rights. Specifically, removing coal and allowing overlying material to fall in its place
creates subsidence, which could cause the overlying mateiial to Ûecõme fractwed.
This, inìum,
could cause groundwater or water that flows into ttré mine from the surface that would otherwise

remain in the Huntington-Clel'elând Creek Drainage to migrate through thc fractured
material into
the Price River Drainage or elsewhere, thereby limiting the amount of vr-ate, available to
satisry
the Company's water rights.

The concem over adverse consequences to state appropriated water is not theoretical.
As
DOGM is well aware, a drastic loss of water from Electriô
and the concurrent flooding of
Skyline Mine occurred when mining directly beneath Electric Lake took place a decade
ugo.
timing between the large increase of inflow into the Mine and aprecipitouì arop in the water level
of Electric Lake is difficult to ascribe to an unrelated coincidencé, which had never occurred
in the
previous forty year history of Electric
Thir event prot'ides but one example of mining
intercepting water flow in the Huntington Creek drainage. As you are aware, the
environmental
review of the Flat Canyon Tract and Record of Decision predates the Electric Lake
Skyline Mine
events' No effort has been made to update these studies iu tigtrt of the Electric L,ake/Sþline
Mine
events. We have attached, as Exhibit A, one post event report previously submitted
to DOGM
authored by D. Kip Solomon, Ph. D, a Unirersity of Utah Piofessor, who concluded
that Electric
Lake was indeed being^drained through fractures caused by mining activity i" û; Skyline
Mine.
Although there are differing theories as to the cause of th" loss of ,,r'at"r-tom the lake
and the
flooding of the mine, Huntington-Cleveland believes there is suffrcient evidence to
show, at the
very least, that the mining activities in the Skyline Mine directþ below Elecüic
Lake caused water
to drain from the lake into the mine. Thc Company also notes ittut DOCU
*ubl, to pinpoint
the source of the water that flooded the mine, and was therefore unable to rule
out Electric Lake
as the source of the large mine inflow.

f*.

ih,

Ltt.

**

A similar concem regarding the impact of mining activity on u'ater quality also has recent
precedent in the Huntington Creek drainage. Elevated lðveh oliron in
watår are cunently being
discharged from the idle Crandall CanyonlVfine operated by Genwell Resources, inc.
this iequir"î
monitoring, treatment and a bond. Even if water quantity ís not affected Uy mi*nÈ adivity
in the
Addition, water quality could be and needs to also be addressed through tft"
process.

pr"ii
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Huntington-Cleveland is concerned that the proposed mining actiyities in the Addition
could create similar impacts for its other water sources in the a¡ea, including Boulger Resen,oirn
which is within the Addition. Several other reservoirs vl'hich store w¿ter for úe Company,
Cleveland Resen'oir, Huntington Reservoir and Rolßon Reservoir, are only a few miles äwáy
from the Addition and are hydrologically connected to other water sources that are located withi;
the Addition' If the proposed mining actir.ities alter or diminish the water sources that supply water
for Huntington-Cleveland's state appropriated rights, including Boulger Reservoir, suõtt á result
would adversely impact the Company and have severs consequences on all u'ho live, r,i,ork and
farm in Northem Emery County.

In 2005, Huntington-Cleveland submitted comments on CFC's application to amend the
Sk¡'line Mine Mining and Reclamation Plan to allow subsidence in the Norih Lease of the project.
Those comments, att¿ched as ExhibÍt B, provided a detailed explanation of the traro* *hy
mining activities in the area could impact water resources. Although these eadier .o*rnt,
pertained to the No¡h Lease, Huntington-Cleveland believes they pródde a useful overview
of
the possible connection between mining activities and hydrology-in the overall Skyline Mine

permit area. The Company therefore urges DOGM to consider these general concerns in evaluating
the Application.

III.

DOGM Shoutd Require the Appltcant to Have a Feasible, Effectþe plan in
Place to Replace lVater that is Lost,Interrupted, or Contaminated

Section 40-40-18(15)(c) of the Utah Code expressly states that permittees ,.shall promptly
replace any state-appropriated water in existence prior to the appiication for a surface coal
mining and reclamation permit, which has been affected by contamination, diminution, or
intemrption resulting from underground coal mining operations" (emphasis adâed). Rule 645301-731'530 of the Utah Admiuistrative Code further requires the use òf baseline hydrologic
and
geologic information to determine the impact of mining activities upon water supplies.
Given these requirements, Huntington-Cleveland respectfully requests that DOGlvl include
the followtng conditions in any permit it may approvo for the.q.ddiiion. first, it requests that any

determination regarding possible h¡'drological impacts recognize that it is possible that CFC's
proposed mining and reclamation activities could impact thi water rights and water
supply of
Huntington-Cleveland, including the possible migration of water from o-ne drainage to another.
Second, Huntingûon-Cleveland requests that DOGIvI require, pursuant to Section
40-4018(15)(c), that CFC
ryplace any water from th9 Huntingfon-creãk drainage that is contaminated,
intemrpted, or diminished as a result of any mining activities that it may unãertake in the Addition.

Third, Huntington-Cleveland requests that DOGM ensure that CFC identi$ specific

replacement waÛer that is both physically and legally available to CFC and the Huntington
Creek

drainage that will be immediately provided in the event of intemrption, diminution or
contamination of water in the Huntington Creek drainage due to the minirç activities. The legal
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of CFC to provide specific replacement water should be demonstated as a
condition of Permit Approval.
and physical ability

Fourth in order to identifr and evaluate any adr,erse impacts to water resources that may
occur to baseline hydrologic conditions, Huntington-Cleveland proposes the following conditions
for any perrrit DOGM may issue for the Addition:

l.

Monitoring quantlty and quality of all water captured, produced or used in the mining
operations in the Addition.

2.

All water that is pumped in or out of the Addition should be run through a magnetic flou,
meter with real time measuring and reporting. Reporting should be mãnthly
and the
results of such reporting should be made available to Huntington-Clpveland.

3.

All meters should

be inspected on a semi-annual basis by the Division of Water Rights to
ensure the meters are working properly, with the results of such inspections
being Ãade

available to Huntiagton-Cleveland. The Company is also be wi¡ing to perform
these
inspections should the Division of Water Rights be unwilling or *ãUt" to
do so.

4,

CFC should repair and remediate all surface darnage in the Addition that its mining
operations may cause as soon as possible after the damage has been reported
to prõæct
the u.atershed.

IV.

CONCLUSION

In sum, Huntington-Cleveland does not oppose mining generally or in the Addition as
mining is critical to the economy of Emery County, but is concõrned tftät tfre proposed
mining
activities have the potential to adversely impact water resources in the *"u *å
tn, Co*p*y;i
state-appropriated water rights. Forthis reason, Huntington-Cleveland urges DOGM
to include the
above conditions and protections_in any permit that ifmay approve fortpc
toprotect its water
rights and water sources in the Addition and surrounding areaì. The Company n
åh". belie'es its
requested conditions
go a long way in providing such protections. Huniington-Cleveland
Ylt
is
also r+tlling to work collaboratively with CFC and tirè poaiø to discuss
otrrrt üuvr of protecting
or augmenting water resources in the Addjtion and the Huntington Creek drainage.
Consequentlfi
Company requests a hearing to provide the parties with an opportunity to diicuss
and address
these and firther critical issues.

þ

Huntington-Cleveland hopes that a common understanding can be reached
as to how to
protect its r¿ater rights and water resources in the Addition and surrãunOing
areas. Ñevertheless, it
reserves its rightto appeal any permit issucd for the Addition to the Board
Jf óii, C*, and Mining.

Thank you for considering the Company's comments. Please contact me rrrith
any

questions.
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Sincerely,

SMITH HARTVIGSEN , PLLC

Huntington-Clevelønd
cc :

Huntington-Cleveland Inigation Company

4829-46784301, v. 5
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EXHIBIT A

PRELIMINARY DRAFT

Analysis of Groundwater Flow from Electric Lake Towards the
Skyline Mine

June,2005

D.Kip Solomon
Ph.D.

Abstract
This report documents analyses of tritium, noble gases, and chlorofluorocarbons
(collectively referred to as environmental fracers) that have been performed on waters
collected in the vicinity of Electric Lake and Sþline Mine. These analyses provide
insights regarding groundwater flow and ttre ftansport of solutes dissolved ii t¡ls
groundwater' They have been used to develop a conceptual hydrologic model that
describes interactions between the surface and subsurface hydrologið systems.
The primary conclusion of ttris report is that substantial quantities of surface water in the
vicinity of Elecric Lake are being diverted ûowa¡ds subsurface discharge points (mine
workings and dewaæring wells.) The rapid intoduction of surface *aæt ir likely to have
resulted from fractures that were either inærcepæd created" or enlarged as minin!
activities moved towards Electric Lake in 1999. The basis for ttris cónclusion is ùtat the
isotopic character of subsurface discharge is evolving towards tlrat of surface water wit¡
this evolution commencing in approximaæly 2001. A m'athematical model of flow and
transport along fracture pathways predicts that the isotopic character of subsurface
discharge will continue to evolve for more than 10 years as water in pores surrcunding
fracture pathways is gradually replaced by surface water. While the model predicts a
gradual evolution in the chemical and isotopic character of subsurface discharge, it
predicts a rapid (nearly instantianeous) effect on the surface water hydrology. Íne model
is fully consistent witlt losses on the order of 5000 gal/min of water from Eiectric Lake as
documented by water balance studies.

This report is organized as follows. Evidence that shows the presence of surface water in
subsurface discharge is fu'st presented. The most direct evidence comes from a large
number of Hitium analyses, and is supported by a smaller number of dissolved gas
measurEments. These data are then evaluated in the context of a mathematical model that
simulates the transport of environmental üacers along fracture pathways. Finally, the
data and mathematical modeling are discussed in terms of a conceptuai model for the
irnpact of subsurface flow on the surface water hydrology of the site. For reference, an
overview of the use of environmental tracers to evaluate groundwater flow is presented in

Appendix A.

This report was originally prepared in May, 20{J/-, Ithas been updated to include fritium
data from samples collected through March, 2005.

Evidence f'or the Presence of sur{ace water in subzurface
Discharge
Trltlum
Tritium is a radioactive isotope of hydrogen with a half-life and 12.3 years. Tritium in
natural waters is derived mostly from nuclear sources (reactors, *eapôns bsting and
productions, etc.) and because of its half-life is present at only uery low concen-trations in
subsurface water that is older than about 50 years. Figure I shows hitium values as a

2

function of time for samples collected from wells JC1, JC3, and from underground mine
workings. Also shown in Figure I a¡e ritium values obtainedby the skyfinã Mine.
Tritium data are located in Table 1. The mostprominent feature of Figure I is the
consistent increase in ritium with time, For example, the tritium valué for JCI was 0.2
TU in Sepûember of 2001 and has risen to 299TU in March of 20O5. While the only
long-term time series is from well JCl, it is clear from Figure I that this well is also
representative of wafer in mine workings (which could not be sampled directly aftsr ZO0Z
due to flooding in the mine,) Table 1 also shows tritium values frorn various iurface
soulces including Electric Lake and Huntington Creek. These values range from Z.Z to
12'6TU with an average of about 9.2TU. The continuous increase in tritium through
time with values reaching 2.99 nJ (March 2005) can only occur by the rapid and
downward movement of surface water to subsurface discharge points.

I

L
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TritlumlHelium-3
In addition to tritium, samples were collected for analysis of dissolved gases. Dissolved
noble gases (especially helium-3) can be combined with tritium to estimate groundwater
ages. The utility of groundwaær dating using tritium anel helium-3 has beeriwell
documented in the scientific liûerature (Poreda et al. 1988; Solomon etal.,Lg92; Solomon
et al, 1993; Cook and Solomon, 1997; Solomon and Cook,2000.) These samples were
analyzed at the University of Utah and the results are shown in Table 2. Alsoshown af,e
calculated values such as the apparent age of the water (or recharge year) and the amount
oHe
(He that is ¿erivø froñr radioactive decay in the subsurface.)
of tenigenic
Apparent tritium/helium-3 ages were l8 and 16 years for samples collected from JCI and
JC3 in 2003. Because this water is a mixture of old and young water (discussed laær in
more detail) the age calculation is sensitive to the isotopic composition of He produced in
the subsurface (terrigenic He) and this value is not well known. As a result, there is
significant uncertainty in these ages, probably on the order r 7 years. In a mixture of
young and old water, the Fitium/helium-3 age is biased strongly towards the young
fraction. Thus, I interpretthese ages to represent the mean travel time of nitiüm rnoving
frorn the surface towards the well intake. However, there is a broad range of fravel times
even within the young (tritiated) fraction of water that discharges at the leils. Thus, the
apparent ages should not tre confused with the shortest tavel times in this sysæm but
rather is more representative of the mean travel time for the young fraction ôf waæt.
Furthermore, as shown with the mathematical model later in this report, the Eavel
distance divided by the apparent travel time does NOT provide a measure of fluid
velocity in fracture pathways. This is because exchange with pore water that surrounds
fracture pathways influences tl¡e chemical and isotopic cornposition of discharging
waters.

CFCs
Samples were also analyzed for dissolved chlorofluorocarbons (CFC) that can also be
used to estimate the occurrence of surface water in subsurface flow systems
@usenberg
and Plummer, 1992, cook and Solomon, lgg7.) Apparent cFC recharge years were
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computed and are shown in Table 3. Because CFC ages are deærmined using absolute
concentrations, they are highly affected by dilution of young water with old (bfC-fee)
water. Thus, the CFIC ages shown in Table 3 do NOT represent h'avel times. They are
included in Table 3 to show that the apparent age has been declining through time-as
more and more young water makes it to the well inakes. The prilnary value of ttre CFCs
is that they can be used to indicaûe the fraction of old veßus young water that is
discharging from the wells (discussed in next section of this repori.¡

Fraction of Surface Water in Subsurface Discharge
While the environmental tacer daø clearly indicate the presence of "young" surface
lvater in subsurface discharge, the data also indicaæ that older groundwaæi is also
discharging. The analysis below provides estimates of the fraction of young surface
water that is discharging from the subsurface.
The nitium value for JCl was 0.2 TU in September of 2001 and had risen to 2.99 TU in
March of 2005. Tritium in surface waters ranges from7.7 to 12.6 TU with an average of
about 9.2 TU. A simple binary mixing model can be developed to estimaæ the fract.on
of young surface water that has discharged in JCI as a function of time. Becausc the
ritium cont€nt of the old fraction is insignificant, the fraction of nrodern water
can
simply be computed as

ffi)

MF = "Mixture Tritium'7'Modern Tritium".
The results of this calculation are shown in Figure 2. The calculation was made using
concentrations of both 9 and 12 TU for "Modern Tritium" and do not account for
radioactive decay. The fraction of modern waterranges from near zero in 2001 to 0.33
(33%) in March of 2005. Figure 2 also shows linear regressions of the results for both
the 9 and 12 TU values forJModern Tritium." The linem trends intercept tle x axis
(daæ) in May, 2001 (i.e. the date when the "Modern Fraction" is 0.) This linear mixing
model was applied only to the data between 2001 and 2003 because non-linea¡ behavior
is clear in the data beyond 2004. The change in slope of the tritium versus time curve in
early
is probably tlre result of changes made in pumping wirhin the mine.

2w

Another indicator of the fraction of modern water present in JCl discharge comes from
the CFC data. An optimization technique (using the Solver in Microsoft-Excel) was used
to find the modem fraction that best fits all three of the CFC values measured (CFC-I1,
CFC-12, and CFC-I13.) The results of these calculations are shown in Table 4. fne
cFC concentation of ttre old fraction vvas assumed to be 0. As shown in Table 4, the
modern fraction in JCl changed from 0.02 in March 2003 to 0.4,4 in Augusr 2003. While
these values are not in perfect agreement with the nidum results, they show the same
general pattern of an increasing fraction of modern \ryatßr with time. The cFC
concentration of the old fraction is not well known and may in fact be greater than zero
due to gas transport in the vadose zone, CFC concentations greatÊr than zero for the old
fraction would results in a lower modern fraction that is closer to the ritium results.
While the CFC results are less reliable than the tritium, they nevertheless show the same
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trend and both techniques indicate that at the present point in time significant amounts
modern surface waters are discharging in the subsurface.

Both the fritium and CFC data indicaæ that significant amounts of modern surface waters
are discharging in the subsurface. The estimate of 33Vo modern u'ater discharging from
JCJ is probably a minimum value as it neglects both radioactive decay and exõhaige wirh
old water in the St¿r Point Sandstone (discussed in the next section.) The effects oI
radioactive decay depend on the mean travel time of fluids in the subsurface and are not
known prccisely. Postulated mean ffivel times of 2, 5 and 10 year.s result in the
calculated fraction of modern waær discharging in JCI being37%o,44Vo, and5S/o for the
data collected in March 2005 when only radioactive decay is considered.

Simulation of Tritium Transport
l

Thc cnvironmental tracer data clearly show a gradual inorease in the presence of surface
watÊr at subsurface discharge points. On the other hand" water balanõe calculations show
that major losses from Electric Lake began in late 1999 and have continued to the
present. Furthermore, in April 20ß.3 a dye Facer tÊst was staræd by injecting 50 pounds
of eosine dye mixture and 35 pounds of fluorescein mixture on thgbotûom oiEle"t ic
Lake. Small, but above background concentrations of fluorescein were detecæd in JCI
discharge in June, 2003. The appearance of detectable dye in approximately 65 days
suggests a minimum fluid velocity that is on the order of 30 n/day
lapproximaæty taOO
feet in 65 days.) A subsequent dye test was initiated in February of Z-O-O+ and rhehye was
detecæd in JCI in early 2005 suggesting a velocity on the order of 7.Zmlday. This rapid
transport is strong evidence for fluid movement along fractures rather than intergr-uf*
flow. However, the 65- and 355-day dye üavel times and the rapid onset of losõs from
Electric Lake might appear to be inconsistent with the titium and CFC binary mixing
results (i.e. years to reach a modern fraction ttrat approaches 1.) However, as discusõd
below, these results a¡e consistent with a model of rapid fluid flow along fractures
accompanied with mass exchange (due to molecular diffusion) into ttre iurrounding
porous matrix. This model illustrates how arapid onset of the diversion of surface water
accompanied with largc fluid velocities along fracture pathways is consistent with a more
gradual increase in úitium and other environmental fracers.

Fluid and solute transport in a fractured rock mass are confrolled by both advection and
molecular diffr¡sion. Fluid velocities along fracture. path\¡vays can be very large (tens to
thousands of meters per day) and very large quantities of fluid can be co*"yea through
millimeter-size fractures. When a dissolved hacer is intoduced into the fracture floli
system, it will be üansporûed rapidly by flowing warer (advection), but due to its thermal
energy will tend to migrate out of the fracture into the surrounding porous marix. This
process is known as matrix diffrrsion (Grisak and pickens, l9B0; Tang et al., lggl;
Sudicky, 1989) and results in a net tacer movement that can be substantially less than the
fluid velocity in the fracture. rJVhen fractures exist in rocks that cont¿in minimal
intergranular porosity, the effects of matrix diffusion are small. In conhast, when small
fractures exist in rocks or sediments with high intergranular porosity, the net transport
rate of tracer can be orders of magnitude less than the fluid velocity in the fractures.
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An analogy to matrix diffusion is when heat is introduced to one end of an efficient heat
exchanger. Even though the fluid velocity inside the heat exchanger may be large, high
temperature fluid introduced at one end does not rapidly appeã at the downsneam enã of
the exchanger because of heat loss out of the system. In fact, depending on the efficiency
of the exchanger and the heat capacity of the surrounding system, the tJmperature at the
downsfream end may never reach that of the inlet and can remain at a significantly lower
temperature. If the exchanger is surrounded by an insulator (as in the caie when fru.tor",
are in crystalline rocks that have minimal matrix porosity), the ternperature at the
downsheam end will rapidly approach that of the inlet.

I have utilized

a compurer program known as

CRAFLUSH, developed by E. A. sudicky
nitium transporl CRAFLUSHevaluates an
analytical solution to differential equations that describe fluid advection in a system of
parallel fractures along with molecular diffusion into the sunounding matrix. .Figure 3 is
a conceptual diagram that illustates this model, Input daø for two siparate model
runs
(el2.dat and el5.dat) are shown below. The input concenhation was set to 10 TU
as a
rounded average of the values meæured in surface water.
at the University of \ryaþrloo to simulate

Input Data for Model el2dat
souRCE CONCENTRATION AT FRACTURE ORTGIN= 10.0000 TU
INITIAL CONCENTRATION IN MATRIX AND FRACTURES= .OOOO TU
VELOCITY IN FRACTURE= 25000.000 m/yr
FRACTUREDISPERSIVITY= 1.000 m
FRACTURE APERTURE= 0.80008-03 m
FRACTURE SPACING= 1.000 m
MATRD( POROSITY= ,100
MATRIX TORTUOSITY= .500
DIFF. COEFF.IN WATER= 0.31508-01 m?yr

FRACTURERETARDATIONFACTOR= 1.000
MATRÐ( RETARDATION FÂCTOR= 1.000
HALF-LIFE= 0.t24E.+02 yr

lnput Data lor Model elñdat
souRCE CONCENTRATION AT FRACTURE ORIGIN= 10.0000 TU
IMTIAL CONCENTRATION IN MATRD( AND FRACTURES= .0000 TU
VELOCITY IN FRACTIIRE= 350000.000 n/yr
FRACTTIREDISPERSIVITY= l.üÐ m
FRACTURE APERTIJRE= 0,2500E-03 m
FRACTURE SPACING= 1.000 m
MATRD( POROSITY= .200
MATRIX TORTUOSITY= .700
DIFF. COEFF. IN Ìù/ATER= 0.31508-0t mzlyr
FRACTURE RETARDATION FACTOR= l.0m
MATRTX RETARDATION FACTOR- I.OOO
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HAIF-LIFE= O.I24E+A2 yr
In model el2.dat the fluid velocity in the fracture was set to 25,00O m/yr, and in model
elS.dat the velocity was set to 350,000 m/yr. Other differences in the models are in the
fracture aperture (fracture width) and the mahix porosity. Model el2.dat uses a matrix
porosity of l07o and a frach¡re aperture of 0.8 mm, whereas model elS.dat uses a maFix
porosity of 20vo and a fracture aperture of 0.25 mm. Also, rnodel elz.datis for a
transport distance of 2000 m whereas el5.dat uses a transport distance of 4O00 m. These
models cover a range of possible values that are reasonable for the system.
The results of these simulations are shown in Figure 4 along with observed ritium values
from weil ICi. Both of the models provide a good fit with the observed darq although
the most recent values (late 2ffM to early 2005) fall below the simulated values. TTrii
illusratcs that the models are not unique (i.e, there are many combinations of parameters
such as matrix porosity and fracture apern¡re that can fit the data equally well) however,
these results show that it is possible to transport titium frorn the surfacã without having
the ritium concentration rapidly change to that of the input value. Furthermore, the
model is consistent with the very rapid transport of small concentrations of dye.

An important result frorn the CRAFLUSH model is that the nitium concentration in JCI
will continue to increase in the coming years, but not in a linear fashion. Both the
simulations shown in Figure 4 (el2.dat and elS.dat) predict that Fitium will approach a
stable value of about 6 TU. More than 10 years are required in both simulations to reach
this sûeady state value. This value is less than the input value of 10 TU because of
radioactive decay. A simulation was performed with input parameters identical to el2.dat
except with no radioactive decay, Approximately 25 years were required to reach a
concentation near 10 TU at a distance of 2000 m from the source. The difference
between the simulation without and with radioactive decay repr-esents the approximate
amount of nitiogenic 3I{e in the waær. The ratio of ritiojeniô'H" to titium is used to
calculaæ the ritium/helium-3 age. The simulated age varies with time and is about I
year after 2 years of transport and increases to about I years when the ftitium value
reaches a steady state. This increase in the apparent age is consistent with observations
(see Table 1), but the absolute values of the observed ages are greater than the simulated
values. This may be a result of the inherent uncertainty in the observed ages due to
uncertainty in the 3Hey'He ratio of terrigenic He. Nevórtheless, the obseried and
simulaæd ages are of the same order of magnitude and both show a general increase with
time.
A final important point about the nitium transport model is that all subsurface discharge
is assumed to come from Fanqport along fracture pathways that are connected to surface
water. It is likely that some intergranular flow occuis in the vicinig of dewatering wells
and mine discharge that mixes with fracture flow before discharging. A more realisdc
model of ritium transport might include both fracture and intergranular flow. Indeed, the
fact that the most recant tritium data Qate 2004 to early 2005) fall below the model may
indicate the presence of a cornponent of "old" intergranular flow. However, additional
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site characterization is needed before such a model could be implemented in a
meaningful manner. The GRAFLUSH model is not intended to be a precise
representation of subsurface flow conditions at the site. Rather, it demonstrates that it is
physically possible üo rapidly trânsport measured losses from Electric Lake towards
subsurface discharge po1ts while having the chemical signal of the discharge gradually
approach that of the surface water.

Flutd FIow Rates
The CRAFLUSH model includes fluid flow only in the fractures with inærgranular flow
being negligible. JCl t_ras been pumping approximately 4O0O gaUmin throughout the year
2003 with an additional 3000 üo 5000 gaUmin from JC3 beginning in July of ZOO¡ to mid
2004. Water balance studies have shown that losses from ElecFic Lake are on the order
of 5000 gaVmin in2ù02 and 2003. To evaluate the viability of a nrodel in which all flow
occurs in fractures, I have computed the total fluid flow rate possible for the nvo fracture
apertures used in simulations el2.dat and elS.dat. This was done using the well-known
cubic law that relates the total fluid flow to the cube of the fracture a,pernue as follows:

Q=

/4wh3

l2p

where, Q is the fluid flow rgæ [m3/s], p is the fluid density [kg/m3], w is the total length
of fractr¡res (map view) [m], b is the fracture aperture [m], I is the hydraulic gradient,-and
¡t is the fluid viscosity tkg/r/sl. The water level in Electric Lake is approximately g500
feet. On 6|L9/20AZ üle water level in an observation well in Burnout Canyon çWétt Zl35-l) was 8195 feet (canyon Fuels Map No. pHC A-4). If this warer level is
representative of JCl, then the vertical hydraulic gradient is approximately (85008195)/700 =0.44 (wlere 700 is the depth of the observation well below Electric Lake.)
Sctting Q ro 0.315 m34s 1SO0O gaUminj, with p = lü)0 kdrn, and p 0.0013 kg/m/s, it is
=
possible to calculate ttre length of fractures (W) necessary to fransmit SCt00 gaymin from
Elecric Lake for the nvo different values of a¡rernrre (0.8 and 0.25 mm) useã in the
fransport simulations. The results show tl¡at for an aperturc of 0.8 mm a total length of
2226m is needed. Electic Lake is approximately 200 m wide, and thus 11 fractures that
exænd the width of the lake that each has an aperh¡re of 0.8 mm are sufficient to transmit
5000 gallmin of waûer from Elecmic Lake to subsurface discharge points. For an aperture
of 0.25 mm, a total lengtlr of about 72,935 m, or 365 fractures that extends across Elecnic
Lake is sufficient to fransmit 5000 gaUmin.

Although both of the simulations (el2.datand elS.dat) provide reasonable fits to the
observed data, it is important to note that fluid velocity used in simulation el2.dat is
significantly less than the velocity that would occur along a fracture with an aperture of
0,8 mm when the hydraulic gradient is 0.,f4. In contrast, the velocity used in simulation
elS.dat is consistent with an aperture of 0.25 mm (as used in the simulation) and a
hydraulic gradient of about 0.3 that is similar to the gradient discussed above. Thus, only
one of the two simulations presentßd appears ûo be consistent with both the time series oi
ritium in discharge and the observed hydraulic gradient. This suggests that a moderate
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(= 350) with apernres that are on the order
responsible for fluid and mass transport in this system.
number of fractures

of 0.25 mm

may be

Conceptual Model
The environmental tracer data presented in this report are consïsteirt with the following
conceptual model. Pore waters within the Star Point Sandstone are part of a regional
flow system that has a mean residence time on the order of thousands of yeæs..This age

is consistent with both the aHe measurements presented in this rrpori
measurements presented by Mayo and Monis (2000.) It is highly unlikely thar these pore
waters are connate an{ hydraulically isolated from the near surface flow system. Instäa4
it is likely that sluggish (but finite) flow occurs in this system as a result o?regional
hydraulic gradients and the generally low permeability of shale-rich memberJof tftt
Blackhawk and Star Point Sandstone formations. Su¡rcrirnprsed on rhis regional flow
system are fast fracture flow paths. A small number of these pathways miy have existed
prjgr to mining activities, but both water balance calculations and evólving (changing
with time) environmental Facer data indicaæ that the onset of significant ãow is
coincident with mining activities in this area.

;á "c

-l

- -

Tritiated water from the surface began moving towa¡ds subsurface discharge points at the
onset of losses from Electric Lake. Initially, much of the discharge would-have the
isotopic and chemical character of old stored water, but is now evolving towards the
character of surface water. In this model, the subsurface discharge may include a
significant draining of old stored water as well as having a large impuct on the surface
water system.

Alternatlve Model
If

one considers only the tritium data at a selected point in time, it is possible to explain
small values in subsurface discharge resulting from a steady-state miiture of minoi
amount$ of surface water with large amounts of old groundwater. For example, in
September 2001 the tritium content of JCl was 0.2 TU and this represents a modern
fraction of only about 2 7o. Without the benefit of other d¿ta, one might conclude that the
majority of subsurface dischmge is derived from the Star Point Sandsione that generally
contains ritium-free water. Tritiurn in discharge is conveyed from the surfaceãnd mixes
with the old water in the Star Point Sandstone. A characteristic feature of this model is
that the majority of discharge is derived from stsred water with only a modest input of
modern waær from the surface. Furthermore, this conoeptual model implies ûrafin ttre
future, water will continue to drain from the Star Point Sands¡one æ itrãpresents a very
large volurne of water. In other words, this alærnative conceptual model represents a
steady state mixture between mostly storrd water and a small amount of surface water
that will continue for a long period of time. However, when one considers (1) the
increasing nature of the nitium and other environment¿l tracer datae) largô íosses from
F'Jecuic late beginning in 1999, and (3) the deæction of dye in JCI discharte,
this
alternative conceptual model is not viable.

I

Conclusions
ritium, dissolved gas, and dye üacer results are consistent with a model of rapid
fluid flow along fractures with mass exchange via diffusion with the suround porous
matrix. These data are consistent with the onset of losses from Elecric Lake derived
from waüer balance calculations. The systematic increase in ritiurn in ICl and other
underground monitoring points is smong evidence for a fracture conffolled flow system
that is conveying water from surface sources towards underground workings and
dewatering wells. Binary mixing calculations show that water discharging from well JCI
is currently a mixture of at least 33Vo and,possibly greater than 507o modem water that is
derived from surface sources. A mathematical model of fluid flow and rapid soluæ
tranqport along fractures indicates that the titium content of JCI will continue to
increase, but will approach a value ttrat is less than the modern value of surface water due
to radioactive decay in the subsurface and possibly the rnixing of young surface water
with some old water stored in the subsurface. This model also indicat€s that more than
l0 years are required before the nitium value will stabilize. Even though fluid velocities
along fractures are large (30 to 1000 m/day), the net rate of solute movement is
suhstantially lower ú¡e to matrix diffusion. However, the hydraulic effect on the surfacc
hydrology from fracture flow is essentially instantaneous (i.e. water began draining from
the surface system immediately afrcr the formation of a connected system of fractures.)
The

IVhile the mathematical modeling is not unique in that multiple combinations of input
parameter can fit the observed data equally well, the model clearly indicaæs that itls
physically possible to trarisport large quantities (more than 5000 gafmin) of water along
a relatively small number of fractures. However, the simulation that is most consistent
with all of the data suggests that a moderate nurnber ( - 350) of smaller fractures
(aperture on the order of 0.25 mm) may be responsible for conveying surface water
towards mine workings and dewatering wells.
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Appendix A
Overview of Tritium, Dissolved Gases, and
chlorofluorocarbons as Indicators of Groundwater Flow
Tritium
Tritium 13H¡ is a radioactive isotope of hydrogen (12.43 year halÊlife.) Large amount of
'H were introduced into the aturosphere as a result of thermonuclear weapons testing in
the I950s and 1960s. small quantities a¡e also produced naturally in the upper
atmosphere mainly through the bombardment of ninogeir by the flux of neutons in
cosmic radiation. Prior to 1950 the 3H activity of precìpitation ranged from about 3 to 6
TU (l ru represents one molecule of 3HlHo in l0l8 molecules of Trtzo) in North
America. In the mid 1960s, the 3H activity of precipitation rose to more than 3000 TU in
ofiawq canada, and to over 8000 TU ir salt l¡ke city. Although 3H can also be
produced in the subsurface (mostly through spontûneous fission of 6Li; 6li1n,o¡3H¡, the
activity in water resulting from average crustal roclcs should be less than about 0 2W
(Lehmann et al., 1993).
Because (l) of t{e spike-like input of into gloundwater, and (2) because it is a part of the
water molecule, 'H is one of the most widely used dating methods in hydrology. In
North America groundwater that originated as precipitation prior to 1950 should have a

present

day'H activity of less than 0.5 TU. The simplest

use of

3H

is to distinguish pre-

1950 ("pre-bomb) water from post-1950 water.

If

the history of

3H

activity iu recharge is well known, it is possible to obtain a more
precise estimate of age. However, long-tenn 3H reoords exist for only selected stations
(see http://isohis.iaea.org/

for a oomprehe,nsive data base) and temporal variations (from
seast)n to season and even from storm to stonn) make it difücult to define the 3H input
activity precisely at a given site. As a result, it is typically not possible to collect a singt*
water sample and derive
only.

a precise age (e.g.

*

5 or

l0 years) from ameasurement of 3tl

Dlssolved Gases
Gases dissolved in groundwater can be derived from either exchange with the atmosphere
of the vadose zone, or can be gencrated within the aquifer. Noble gases that are primarily
derived from the afrnosphere include neon, argon, hypton, and xenon. Gases thàt are
derived rnostly from the atmosphere, but can be produced in significant amounts in the
subsurface include nihogen and helium.

For gases that are derived primarily from the aünosphere, the concenmation in
gtoundwator depends on the following.

1.

The temperature at the watBr table (recharge temperature.)

t2

2.
3.
4.

The salinity at the water table.
The atmospheric pressure at the water table (connolled mostly be the elevation.)
The degree to which the waûer table fluctuates up and down tapping air bubbtes
which then dissolve (excess air.)

Items 1 through 3 result from equilibrium processes and the concentration associated with
each of these can be calculated precisely using solubility equations. In contrast, item
number 4 (excess air) is commonly observed in groundwaûer samples, but is difficult to
estimate from a theoretical point of view. In practice, the concentration of each dissolved
gas is expresspd as follows:
C¡ = Pt X¡ K¡ +X¡

EA

(1)

where Pt is the ûotal aünospheric pressue (anel depends on elevation), X¡ is the rnole
fraction of gas i in the atmosphere (e.g. 0.78 for Nz; s.z4x 10{ for *rt"), K is Henry's
coefficient for gas i (and depends on temperature and salinity), and EA is the amounl of
excess air. If a series of dissolved gases are measured (that have either no or minimal
subsurface source), then equation (1) can be writæn for each gas. This system of
equations is then solved simultaneously to obtain estimates of the input parameærs (e.g.
temperature, atrnospheric pressure, etc.) that best fit the observed dat¿. Usually, the
salinity of the water at the water table is low (and therefore does not significanily affect
the concenfration), and the elevation of recharge (and therefore the atmospheric pressure)
is known. Under such conditions the only unknowns are the recharge temperatuie and
tle amount of excess air. If three or more ahnosphericalty derived gases are measured,
the determination of recharge temperatu¡e and excess air is relatively unique with a
typical uncertainty in recharge temperflture being r 2 'C.

For gases that are derived frorn the annosphere but are also produced in the subsurface,
the concentration in groundwater depends on items 1 through 4 above, but also depends
on the amount produced in the subsurface. The prooesses thatproduce gas in the
subsurface are specific to each gas and are discussed below.

l.

2.

Dissolved nitrogen is mostly derived from the atmosphere, but can be produced in
the subsurface as a result of denitrification of nitrates. Thus, values of dissolved
nitrogen that are in excess of atrnospheric solubility generally indicate that
geochemical conditions in the aquifer are causing nitaæ (NOt to be reduced to
nitrogen gas (N2).
Dissolved helium-4 is mostly derived from the aûnosphere that cont¿ins 5.24
ppmv helium-4. However, as uranium and thorium decay to stable daughters,
helium-4 is produced. This production occurs mostly within minerals in the
subsurface. If these minerals completely retained the helium*4, there would be
essentially no source for groundwater. However, most minerals do not retain
helium-4 but rathor it is released (e.g. due to solid stare diffusion) into
groundwater that flows past the minerals. As a result, the concentration of
helium4 in groundwater depends on the rate at which it is being released from
minerals, and on the amount of time the water is in contact with these minerals

t3

(i.e. the ravel time.) It is often assumed that the rslease of
helium-4 from
minerals is equal ûo the production from uranium and thorium decay (i.e.
after a
steady state is obtained in the mineral.) To the extent ttrat the u anà ttr
concentrations in minerals and the aHe release rate is spatially constang aHe
concentrations above atmospheric solubility indicate groundwaær travel times.
Helium-4 produced in the subsudace is known as terrigenic tle and is estimated
by subracting the annospheric concenhation of aHe fróm the measured varue.
3. Dissolved helium-3 is mostly derived from the aÍnosphere rhat contain s7.252X
loa ppmv (i.e. 7.252put* of lHe rgr
However, when
groundwater contains rritium (3Ð, he wiÍ be produced as
a result orïH ¿ecav.
3He
Because the decay of 'H is a first order rate process, the production
of
in tíle
3H
3He
subsurface depends on the havel time. Thus, measurements of both
and
3He
can be used to daæ groundwater. The amount of
in g¡oundwaær that is
3H
derived from
deCay is known as ritiogeni.
'H" unJlJ.stimaæo by subnacting
the atmospheric concenfation of 3He from ttre measured value. Helium-3
can
also be produced by neutrons in the subsurface interacting with lithium-6;
however, this is typically only significant in waûers that are older than
a few
hundred years. Atmospheric concentations of 3H were low prior to 1950,
and
then increased dramatically as a result of above-ground testing of thermonuclear
weapons. As a result, the use of 3H and 3He to dãte ground*uæ, i, generallv
li{ted to watÊrs younger than 1g50. In practice the-ratio of 3He to
(knówn
as R) is typically reported rather than the absolute concentration.
Furthermore,
this ratio is usually referenced to tlre ratio of 3He rg nHe in air (Ra). For
example,
a reported value for R/Ra of 1.100 means that the 3He to aHe ratio
of thc samole
was 1.1 times greater than air. The air ratio (Ra) is 1.3g4 x 10{. To compuæ
the
absolutp concentration of 3He from the reported'value, multiply the R/Ra
value by
1.384 X 10{ and then multiply this by thô absolute concenkätion re,porred
for

;*,y io,t;*d;ilö:

tr.

aHe.

Chlorofluorocerbons
Chlorofluorocarbons (CFCs) are stable volatile organic compounds that were first
producedin the 1930s asrefrigerants andhave sinse been usedforavariety ofindusfial
and domestic purposes. The global disribution and temporal variations
of bFCs are
relatively well know as aresult of extensive atmospheric rneasurements since 197g
at
stations throughout the world.
The concenhation of cFCs in recharging groundwater is given by Henry,s
law:

Croç=&rc,f"rc
where Kis the Henry's law constant for the rth CFC compound at temperature
T, and p is
the aunospheric partial pressure of the ith cFC compound. By combining
the
atmospheric CFC growth curves and Henry's law solubilities át a given dmperature
it is
possible to deærmine the expected concentrations of CFCs in water rechargãd
between

T4

approximately 1950 and the present. Thus, measurements of CFCs dissolved in
groundwater can be related to the year in which the water was in equilibrium with the
aünosphere providing a measure of groundwater travel times.
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Table

i

Results of Tritium Analvses

Site
10L Sump
10L Sump

101Sump (altemate)
101Sump
10L Sump
10L Sump (alternate)
101Sump
9L Borehole XC59
9L Horizontal Borehole
9L Horizontal Borehole
9L Horizontal Borehole
I Lefl Horizontal
Borehole
JC-1
JC-1
JC-1
JC-1

Date

Trltium

7l2lo2
7116t02
8t1lO2
8l15tO2

1.16
1.19

8l28l02

fiul
1.31

1.21

9113tO2

1.20
1.18

9t23t02

1.46

4t10to2

0.16
0.17
0.86
0.83
0.24

7ø02
8115t02

8128l02
9t23t02

0.24
1.00
1.04
0.96

JC-î triple rinsed

26-Sep-01
24-May-02
24-May-O2
4-Jun-02
19-Jun-02
28-Jun-02
16-Jul-02
1-Aug-02
13-Sep-02
24-Sep-02
28-Sep-02
10-Dec-02
10-Dec.02
11-Dec-02
11-Dec-02

JC-1

31-Jan{3

JC-r

15-Feb-03
10-Mar-03
10-Mar-03
10-Mar-03
26-Mar-03

1.80
2.12
1.59
2.50
1.70
2.05
1.94
2.17
2.43
2.48
2.57
2.59

JC-r
JC-1
JC-1

JC-t
JC-1
JC-1
JC-1
JC-1 argon purged
JC-1 triple rinsed
JC-1 argon purged

JC-1
JC-1
JC-1
JC-1
JC-1
JC-1
JC-1
JC-1
JC-1
JC-1

21-Apr43
19-May-03
7-Aug-03
3-Sep-03
23-Dec-03
4-Mar-04

1.11

1.18
1.09
1.22
1.25
1.50
1.42
1.62
1.69
1.66

f.il

l6

Site

Date

Tritium
(Tu)

JC-1
JC-1
JC-1
JC-1
JC-1
JC-1

15-Apr-04
4-Aug-04
11-Ost-04
28-Dec-04
17-Feb-O5
17-Mar-05

2.68
2.72
1.72
2.91
2.80
2.99

JC-3
JC-3
JC-3
JC-3
.tc-3

7-Aug-03
20-Oct-03
23-Dec-03
4-Mar-04
15-Apr-04

1.45

Upper Electric Lake
26-Aug-01
E. Lake-1 Mid Lake
24-May-02
E.Lake-2 Norür End
24-May-02
North End Shallow
11-Jul-02
Elect.
North End Deep Elect. 1 1-JuÞ02
South End Shallow
11-Jul-02
Elect.
South End Deep Elect. 11-Jul-02
Huntinoton Creek
7-Auq-03

2.23
1.81

1.94

1.74
12.6
7.67
8.52
8.48

8.49
8.57
8.74
10.5

L7

Table
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Results of Dissolved Gas

Sauple

ID

Srmple

Drte Locrtion

and Calculated Water
N2 (ccSTP/Ð

Ar.l0

Ne20

Tritium

He4 (ccSTP/g)

Àpparent

lerrHe4

$r)

(ccSTP,Ð

(crSP/g)

(ccSrP/g)
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Results of CFC Analyses and Apparent Recharge Years.

SAMPLEIDand CFC-1l
CFC-12
CFC-113 CI'C-llRcsù. CFC-l2Rech. Cfc-ll3Rect.
Collection D¡te
yeâr
yerr
þmolecflsg) (pmolecnrg) (pmotes/kg) yc¡r
JCI-Amar26,2(D3
JCI-C
JCl-Ë
JCI-B
JCI-D

mar 26,2003
ma¡ 26,2003
mar 26,2003

0.105
0.118
0.053

0.t24
0.131
0.021

0.000
0.000
0.000
0.000
0.000
0.000

1956
19s6.5
1953.5
1954.5
1957
1954.5

t957

t943

t957.5

L943
L943
1943
1943
1943

1947.5

0-o76

o.029

ICL-E mat26,2ffi3

0.136
0.066

0.182
0.031

JCI-A arg 7,2003
JCI-B aug 7,2W3

2.235
2.263

1.446

0.193

rA44

1974

JCI-C aug'1,2003
JCI-D aug 7,2003
JCI-E ar.rg 7,2AO3
JCI-F aug 7,2M3

z-292

1.457

2.352
2.345

t.483
t.494

0.1s8
0-179
0.190
0.207

1974
1974

t977.5
1978
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2.347

1.519

o20/.

r974

t97E

1982

1982

ma¡ 26, 2003

ln4
1974

194E.5

19s9.5
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1977.5

1977.s
1977.5

r9E1.5
1980
1980.5
1981

JC3-A rug 7,2003
JC3-B aug 7,2W3

2.40t

1.486

02ú
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t977.5

2.4'14

1.466

4.214

1977.5

1982

JC3-C aug 7,2003

2.43
2362

l.M2

0205
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t974.5

t982

1.513

l¿89

0.227
0.200
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2394
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1981.5

2.359

r.513

0.196

1974.5

1978

r98i.5

JC3-D aug 7,2003
JC3-E aug 7,2003
IC3-Í aug7,2OO3

t9

1982.5
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CFC Concentrations (average of replicates) and Results of Binary Mixine Calculations.
SAMPLD ¡nd
CFC-ll CFC-I2 CFC-Iß Modem
cFc-l1
cÌ'c-12
cFc-lü]
Collection D¡te (pmoler/þ) (pmolcs/kg) (pmoles/kg) I'r¡ction
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modem
modem
frection
fr¡ction
fraction

Table
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0-207
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Ftgure Time series of nitium values from underground mine workings (10L and 9L) and dewater wells (JCl and JC3) in the vicinity
of Elecfüc Lake. The change in üre slope of the data in early 20M is likely a result of a decrease in mine dewaæring that occurred in
eæly 2O0,4.
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Figure 2 Computed fraction of rnodern water in dischæge of well ICl using a modern tritium values of 9 and L2Tll. The modern
fractions was sompuæd assuming a binary mixilre of titium-free and modern water, and does not account for radioactive decay. The
data extrapolate to a modern fraction of tsro in mid 2001.
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Figure 3 Conceptual diagram of tritium hansport model. Fluid movement is rapid along fracture patlrways, but dissolved solutes can
exchange via diffr¡sion with the surround porous matrix. The net soìute transport rate is much less than the fluid velocity.
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Iigure 4 Comparison of observed and modeled titium values for JCl using a parallel fracture ffansport model that accounts for
advection in fractures and diffi¡sion into the surround porous matrix. While the model fits the observed data well, a sensitivity
analysis shows that different combinations of input values fit the observed data equally well and thus the model does not uniquely
define the physical groperties of the system. However, the model does show that the observed increase in tritium can occlu by flow
along fracures that connect surface water @lecric Lake) and the well intake.
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Pamel¿ Grubaugh-Littig pcrmit Supemisor
$ltcnlion Coal Regutatory program
Divisisn ofoÍl, Gas and Miniog
1594 lVest North Tenrple, Suitc l210
P. O. Box l45S0l
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lt:fr
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salt Lakc ciry, Litah 94114.5s01
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i3ilii tL Lt
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rl.i¡ .^l .,t :ïiill,¡.¡

canyon Fuer conp*rJ"^4gll Apprìcatìon_ro
Amcnd rhe sk¡díne Mìue Minrng
and Recratnstìon pran ü007/a0s'to
Aùo; s,it tir"ïå'^"rilt;Ä,rrro
Lence.,

De¿r Ms. Grubauglr-Littig:

The purpose of this letter is to provide thc co¡nmcnts
of Huntirìgror:-clc.r elanrl ,.r.iruuti,rr
curr¡ranv {"Huntington-creverand") to rtre above
,.irrrn.rã d;i;;;]i* r:;;;;"r* ro rhe
request for such comment publishar in rhe
&ø A,h"";;;';;dr"rn u", g,z0t¿4. -r

Huntington{lcveland's concerns ¡elate to impaets
of mining on thc hydrologic balancc
Huntinglon
Çreek drainage and w"ter ..pi;;;;;;; to address any such impacrs.
Huntington-cleveland is particularly concemed rvith
rhe astounding loss of n,ater
fron Electric
Lake' a part of the Huntington creek drainage. The participaiiorr
orHu,rrington-cle'clund in fhc
bcncrÏcial inî'."'tu¡ili,ü;'h;i warer
reprar'n.ni-rr,¡urr*renrs

of the

fftri fJi'r'rirìî'l,n#i.

As the Division ìs undoubfedly

Hlntington-cleveland is the largcst
holder ol.
stÛÎe-appropríated wate¡ in the Huntingiolt
agá.k aroinoft., or-iuch phræc is us.àî
urah cocle
Annotatsd section 40-10-lE(15)(c)' lvtttt ;ghts
or rl-untington-cle'ern'd provide
rvarer for
benefici¿l use of it¡ shardrolders wtti.n incluíc
¡ot rnlv
dl of the agricurturar users in
northem Emery county but also the municipalities
or"Hunîngton, clcveland and Elrno
and
domestic use in the
county zurtounding tlrou-to'nunities.
In
addition
'nincorporatcd
and
of
critical importancc to the prÊsënt discussio4 HuntingoñCir""l*O
pruvÍdes water for the use
of
its largest stockholder' Pacificorp/l'Jtah Power,.for
rñe operation or the Hunringron power plunr.
These denlands fbr water have been ¡¡¡pact$
by Appliöantir mining operation.
As recogniz.etl
in thE most rêc€Nlt CHIA, '[t]he agricuÍtura¡ needs ;¡ rh;
Hilington-creverand

"yo-

näv

ääirä,,of

lvsrç not me d,trins rhc 2003
rowin*

;;;

ureu $€re * i¡
ã* *;;i,ori'ä,r, urrng

under ulah water Law, Huntington-clcveland's
right to state.appropriated
from its various approvcd points of dilvenion o" Hu*i"ñoïäreu¡,

rvater extend'

anã springs in Huntington

S
'-?'

r!

I{

'
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canyon to tho "farthest limits of thc w¡tershed."
cottege
*1
!1ígation co. v. Logatt River &
Black smith Fork I*îgatio, co.,780 P.2d
n447ütif,
rreoi; nirnloi,dîtiiso,io,t co. t.
!?41,
westvis¡ü lrcigatton co., 80 P.2d 458, 465 (urah'le3s).
Ttr;;
underground
rvarcr which feeds v¿rious springs. seeps in rhc-Huntirçton
"lt
¡rorrions
of H,ntington creek are part of Huntiigon'clevclani's stat+appropríated
$.ûrer. s'ch area of
water right extards into pømit areas of tbe stcylinc u¡tr.
È"* ;n"-ú;
¡nrendmenr
appcaß to churge only areas underlying rli pricc River
B¡sin, ilr.,"-rür,li-nï porrntial for
-Hlntiggton-cleveland
impacts to thc critical balance betrvcenrivl¡ basrns. loìitort,
i¡ concemed
with the possibilitv of additional intcrtasin o,.rtrnl*--rpäin"¡i>i'i;;r;i;il;ngon
creek
water into the Price River Drainagc.

;íiil;;;#;#
crr*il;;;il;;älning
il;;üä

Hunt¡ngtoü-Clevcland docs not oppose continued
nrirrirry by Appticant in rhe North
Leasq so long as ¡uch mining æ well rs'mining
wir¡¡n ine rcna¡ning pernrit
Brea can be accomplished without afrecting tle^hldrolog¡.
uoi.n.r antt causi¡g any unaddressed
cu¡rlanrination. dimínution o¡ intem.ryriilrrof Srite Àpfiropri*r*a

"nJ*l*.t¡on

;l*li

Huntingnn_
.waler ,b,
Clev'eland holds thc right.
^Íae Urah Corle Ann. ¡s'iOlfUlg(l5¡c). Hunringn*Clercl¿rr¡rt
trelie'es rhar, gi*cn the str¡dies_shorving mining-rerateä
n"r, toiËJìil. üË:',iii"cccssnr'ro
updarc and rcvisc rhe cun'enr pHC and
rõ ackno,r,rJg. 11,
ï,iil:lü ;;
lhe skylirre Mine permit area and to pro*irle suitable rvater-refracenrent
pro'isions. The cu¡.rent
versions of the PHC and the CHIA seek to expluin ot"ay
an¡, .lrlrc.ction üurr,,*n itr*
rurgc nri¡cr
rvater inflou's shrring in l99g (and intcnsilying in
20ii;nliOOZt ¿urd rhe drastíc toss of n.¿rrer
fitc¡r't Electric l¡ke. Howe'er. the position i¡aithere is
no connecrion is ;n,'",;;ille
si'cn thc
snbstantial evidence to the contr¿ry.

¡Iþ

h)^ilü;ì;ìilì

Although this comment letter is nol,in-tcnded to give an
exrausrive history or anatysis of
the water issues s*rrounding skyline Minqr Huntingtonîr*"1""J
*äì,iå rri, äiliJfiy ser forrh
thc evide¡rce which it believes

mandalcs amendment of the curr€nl pHC
and cHlA. As a
prclirninary maner. the loss of w'ater from Elecrric Lnke ,ur!
o,rty ui'i p*..p-uïìrinitesrorion
oJ' water loss from other sources. Applicant and OOGh4
nave apparently discounted thc
possibility of ¡ connection hetween the increased innow¡
ana the loss of u,¡ter lìnnr E*:ctric
Lakc for lwo reåsolls: first, Pacificorp, the orvner of Eleclric
Lake-, dirl not nreasure the in-florvs
of Electric t¿ke dircctlv unlil 2002; and second, rgr a*ùng ond
orri*iorr.i;öffi;*t, have ¡ror
shorvn a ilircet conncction bctween the rvarEr iñ urc
rnine an.l ru,a.r'iuîiî"'îuoriugrouCleveland has no reason to doubt cithcr of rtrese unaert-ying f".t'r. 'H;;"rr,'rlrr*
facts are
insufficient to outweigh the numcrous facts that support uiä oñpout.
conclusio¡r-rhar thcre is i¡r

fact a connection.

Firrt, thc .HIA

statce that "¡t is hard.to
conrprere confidence
rhc lpacificorp
_havg
bscause the nrqiority of ínflow a'e a 'back-calcutaríon'
oi;;ï"äHin,'iltrr,oprrori,
added). .As an initial matter, thc threshold of "cornpterc con¡¿enr"';iJnor

Repofl

i'

;;;ör:,,j,.. Incteed.

it would bc diflicult 1o have "complete confidcnfe"

¡o anv sru¿y, uur rnäî jã.disregarrding a srudy conrplctcly. Fúrthermorc, 8s nored in-the^-H;,tr,.ot;gi;'eiri,*,,,orr justify
of the
Sþ'line Mínes Årea, by Kravits Geotogical Services,
,;.*

'

ric

ì*
ñ'T;ilï ïL

or

I
A nrorc cxl¡¡u¡tivc analytis is sct fortlr in H¡rlrol<tgìc Frømøwrk ttlttrc
slittine ;úiucs.ltvt.tryKnar.its
Geological sen'iccs. LLc. DOGM ¡eccived a copyoirhir rip""
.
* lr""r,
i'g.

1 tt2

lt-l I 9913 ú$, r t I

t608.00

I

200a.
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ânall¡ses showing advsrse impacts on Electric
L¡ke arc not bascd

valucs' K¡avits Rçort, 12-13. AnothS

on

the back{alculated inflow

ínflow varues ro rhe
T",I"ã'f,aÃ
"al"utated
in.rr.rod error

measurcd inflow numbcrs to show the trer¡d
of
rcduccd ourflow numbcm. Thus, therc is plenty
back-calcul¡ted inflow numbers.

oi*iJ*Jrir"

as it re¡ai;-to pumping and

""__-r;,,,ì;;i,îour,",yin*

on

second' botlr the PHC and thc cHlArcly heavily
on âq: dati¡¡g ¡nd otl¡er source-tracking
anallæes to substantiate the conclusion urat theå
¡r oo úrnnriion between tne müe
inflows and
surf¡ce or near-surface sourçes. Mrile lhe conch¡si;;
tlla,
direct conduit exists bct*,een the
mine and the lako" may bc justified bæed on rhe ¿rt pHð
Ã-lJ, t¡r. conclusion that there is no
conncction ¡t all ben[een thc minc water and surfacc"
w¡ter is not justified. By nll rcpons. rhe
sourcc-aquifcr is enormous. That being the case,
it ir

"*

on the evidence' that a conduít exists-to rcchargc tr,""il;ìi,"¡so¡:uble, indee.d probùle bascd
ulrir.t atsorne remo.. point as rquifer
water enteß the mine' The correlation between ih.
arouït of u,ater pumped l.ro¡, .rcl nntl Jcl
und the increaserl losses of waler llom the Lake is
rr,orJ p*"f_of
nourd be no such coneratíon if the aquifer *r, t^ty.-.iJr;;;.- such a conduit bec¿usc rher.,
,$r,e Kmvits Report. 7. Duc
to
the size of the aquifer' it may take a long tínre Ib;.tyr";lirroin.r¡.rtors
of ,urf....o, n.orsurfacc water to show up in the rninel Furrherniorq
¿lilrcugh the pHC inrplies fhaf
the
signilïcant losses in Elecrric Lake are duc to tlre-arougnîtfHc
Ä-o¡,ï,
fi"il;,ärport
sho*,s
tlrat the Lake rcspotrses are totally unlike the efrccrs
,ã ,¡t" iuk. au.i,,g;;rïiåiürh.
Kr*.irs
Report' l0' The spurious Lake risponses started in 199g,
rhe saue tirnç th¡rr skl.liirr;
I{inc *.¿rs
urrexpcctedly inundated by waler-an inundation rvhich
unclersco¡ed Ëet#,T¡eTorr¡e
-ffi;ffi;uìisr¿nr¡al.pr-rc
and CHIA in place at the time which foreca¡ted no such
innundation.
rlp
fact that these events happend at roughly ths sam;
ii;;;okrr
a conn.cüon nrore rikery rhan
nol' Finally' to Huntington-clcvcland's knowledgr, iiritÌr;r ihc nrine
nor üre D'GM hus ser
fonh arry otlter polential cause of the radicat .h."öilËËrl.
l¿ke behavior. Thus. the pHC
attd CHIA conclusion that there is no connecrion iíagairilrlle
we¡glrt of the evjdencc. There
a connectiolr bctween surface and near-surface watJ
rou*"t anrl the nrir:e. and the pHC unclis
CH¡A should be anrcndcd fo rccogniee rtut connection.

ft'onically' although thc cHlA recognizes tlut. "clrarrges
in the ¡rorcnrionrcrríc surtucu
draining
the aquifer] may influence rãchorg" on,l nro*i.üent.ol[from
groun¿ ,i't., irrrougt, rt.,*
overlying unsnrurared zonc," rhc cHrA tora.[y ¿¡írounisìit. poicnriur
or.¡u.r *u.h
an "influcnce" by eimply concluding that ..the potentiomctr¡c
surnæ is expectal io ,r.o,,"¡. ,o
approximate prc'mining conditions afrer miningimro."
såä¡iiif,
iïrn, r*uir,
Reporr, thc posr-mining potenriomcrric surfhce-will li¡relv
be morc th* ;ddï;äl.prrtf,rn pr.mining surface at somc tocarionu, so thc cHIA's urtimäte
t. see
KraYits Rcport' 19' Furttrcrmore, sven if the potenti;;ri;;"J*e
wer'-to return to pre-nrining
levels, üere is ample widence rhat, curcnrly'*{ ou"i t¡r" prrli
yr*, the mine dcrvãtring has
had a significa't influence on thc movement of surface
*d
*drrgromd water. As wrter is
taken from the aquifer, the conclusion i¡-incscapable
$rut
crech
drainage, has becn lost to compensatc frr
lost urrdergrounäìor"r. Thus, DOGM
should ¿rcl
now to ensurQ replacement of Huntington-cleveland's rñter
rhar r,* ¡r.n äii,r-*îñi¿
ì, o ..ru¡r
of the Applicant's mining activity.

.il"rì,;;;;;
;8.";:ää

;n;ilñ'ir;.'""ö"rth

t:

.l,TJåt l /

tfr-u

ó,r.

u I | ôilr;. m t
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ultirnatel¡ Huntington-clevcland is lookiry to the Division,
pursuant to the Divisio¡r,s
obligations rurdcr utah law, to nquirc thc Appticani*¿ prÃit
, rrou, tt ,
Huntington creck drainagc that ¡s contamina'tø, ¡dr'r.rp"d;
or d_irninisrrJîr.," underground
coal Miniug It is ourrnderstanding that the Administrãrit- nur",
o,l,;;-h
cfrccr urah
code Ann' $4c10-ls(15)(c) require thåt a aetemrinai¡on-be
¡rrade if dnderground mining
activities rnay rcsult in contaminåtiort diminüd ;i irf*rp.uo¡
of Srarc_Appropriared tl,arcr
(Rule R645-301-728'350)' If there hæ
*nt*i¡n.tiot,iminution or internrption of srateAppropriatcd water, then the Rules
;i'ää"änhminated,
diminished or intemrpted water supply Fujo_naqå_¡or'-zgr.'s¡ot.
ßirlc
.ti
;)";;il*ic connection
betwccn the water cncountcrcd in i¡c sirvl¡ns Minc-and
Lake "(along with of¡er water
sot¡trsc' which feed the Huntington crcek ãraþag9)
irãio."t, nunringro;:õi;ilil cxpec,rs thc
Divísion to put in place a mechanism to requircihr p*r,¡*iår.d;1ilffi;riil;,:r.rhe
.^,ârer
lost frorn the Huntington crssk drainage as requircd uyÚtarr.law
and Division Rutc, including
an appropriate adjustment to thc bond ¡ñrounno guaranrce
suctr
ß64_ç-30t_
525.550).r..-.:¡l|,rlE|,|duglll9ll[.'
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Mtlch of this commcnt lctter has boen diræred
to the loss of u,ater rio¡, Hrrnríngr'rr
crcek' the uqrrifer, and Elcctric Lakc. Hu¡rliugto,l-Cle""louJ'r.ognizes
that ¡he anrcrdnlent ar
isst¡e is apparenrlv rçnrote fronr Elecric Lake. -However.
thi; does;;;";;;ìd;üe apptícarion
ttílt nor hara any effecr on the Hunfingto¡¡ Creek,,rå¡,ì;;;. f¡"1
,r'Vî;'î;p11,. subsirJencc
resr¡lts fiom remo'ing.coal and.alto*'irig.the- o'ertying
,ñur.r¡ul ,o rolr'i|ri,.iiìÀr,rg coal.s
place' ln the process" fhe overlying matfüal becomäs ña.ru*¿.
Grcund*,ater cri, nro*e nrÕ¡e
ensily' at leæt initially. through thc fractured matcrial. n**,
ir,"tr is a risk that rvater fronl thc
Huntingtolt crcek drainage witl migrate into^ rhc n"*ly n""i,""a
nutedal and he losr inro the
Price Rivcr Bæin. Furthennorc, the post-mining potcntion;;,tir
surfbce could
bc furrhcr lo*.ç.¡.cd
by rvater florving to the ndditionat fiactuñd ¡nore¡iat rulri.n-ì,u, -;;.*oirï
virru''.r,
impenneablc' rhus, therc is even nrore danger of "continued and.penrrancnt
hyrlmiogic
erî-ect
upon the locsl and regional
systeml, Kravits [rpo,t, ¡y. The potcntial.
.aqujfe¡
ixtdirional
dangers cau¡ed by continucd subsidetìce nrakcs it
morc crit¡car than e'er that tlie Division
hvdrotogic balance
i,"i":'*-pto.*,,,*,u i" -röäriï-arcr rigrrr

ä:ï:i:"fr:iJ:iî"*îf,:rhc

''¿

Fitull¡

Huntington-clcvctand lrereby reqrrcsts o hcaring to rqsol*e
these issuç rnd *,ork
tou'ards necessfy rcvisions ro thc pHC/CHr4. iful¡tingtonilä"r.no
rigtrts of
appcal of the Permit to the Board of Oil, Gas & Míning.-

;il;;;;rdîs

I appreciate
any questions.

¡our attention in this impofant matter. plcase fecl free to conr¿lct
me *.irh
Yours

trul¡

SMITH
.êté¿

A
162 ß'3 I

Wlt

68.I I t tøtilJù

t

for

Inigation Co.

Lener to Pau Orubnugù-Lìttig

hnuøry7,àWs
Page 5

o!5

cc : Board of Ðirectors, Huntington-Clevetand
Dennis Ward, President
Sherrel lVard, Vice Presidc¡rt

Kay Jenscn, Secrelary
Jeny Ð. Olds, P.E., Statc Engineer
Mark Page, Regional Engineer
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August 4,2016
John R. Baza, Director

Attention: Coal Regulatory program

Division of Oil, Gas and Mining
1594 West No¡th Temple, Suite l2l0
P.O. Box 145801
Salt Lake Ciry, Utah 94116

Re:

Inforyøl Conferencefor F'Iat Cønyon
Huntington-Cleveland

Lease

(7/tnu6)

Comsncntsfrom

Dear Mr. Baza:
Thank vo"
opportunity to participate in the Informal conference that
took place on
July 28, 2016 in !1the
Price, utah. As reqiestea uy tnr Division of oil, G.¿5
*d
Mining (the
"Division'), Huntington-Cleveland Inigatibn Company ("Huntington-Clevelana

l

comments to supplement its prior written an$oral comments.

submits these

To reiterate its position, Huntingtolglr-ujlT¿ is supportive
ofthe coal industry in eastern
utah and does not oppose the expansion of sþline Mine's ^;t"t"g
operation inCI the Flat canyon

Lease area ('Lease Area")' Instead, Hunúngton-cleveland,
trr" r*dri-n"raer of stateappropriated water in the Huntington Ct"gk drainage, is only
concerned with protecting its abilþ
to provide to its shmeholders the water they depeid o" *¿ are
legally roaürlto use. As you
know, this includes drinking and culinary water ior most of
northern'EÅ.t C;;ty.

ä

For this purpose only, Huntington-Cleveland submitted
comments to the lease application
requesting the Division include specific conditions in Skyline
Mine,s p¡arcãván lease permit
(the "PermÍt')' As the Division has neither granted
trr.
t¡" requested
conditions, Huntington-Çleveland again encourages the Division
"åtì"ni"¿
to include those conditions in the
Permit and to consider the following when makiñg iß decision:

p.r*iiii

on August 16,2001, a portion of skyline Mine began flooding.
simultaneously, Electic
Lake began losing
At
that
time,
no
one
was
pr.par"a
to
respond
ryater.
to the high amounts of
water flooding sþline Mine. Eventually, canyon
co*pany and pacificorp drilled three
wells in James canvo:r (Jc-l, JC-2, and r-Ctr¡, *h9rr rot" pÇÃã*^
our of the
mine into Electric Lake. JC-l began pumping on s"pte*bäila,20ot
*¿
pumping to
this day' JC-2 was unable to pumþ wât * br"ãur" it ivas ¿riüed into
"""rior.s
san¿stone.
rc-r pu*ped for
a period of time beginning in May 2003,.but stoppeopumping
because the water quality coming
from the well did not comply with the trP?ES pår-itt i..i"irrtr*ts.
Although only JC-t is still
pumping toda¡ it pumps high volumes of water from
the mine to Electric L-ake. For example,
between october 29' 2015 and Ma¡ch 9,2016,
pump"ä between 12,900,000 ûo 13,700,000
-Ic-r
gallons per day' As of Ma¡ch 2Q16, these wells
hav" córecrively prtlilãïé-iz2 açre-feet of

rui

röiî"*
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water from the mine. This is 2.5 times the volume of electric Lake, which is only 31,500 acrefeet' Further, the data shows that the amount of water JC-l is pumping out of Siyline Mine is
increasing with time.

Following the flooding that occurred in 2001, several tests u,ere done to determine the
origin of the water flooding Skyline Mine. Initially, a submersible remotely operated r,ehicle
("RO\r') explored the bottom of Electric Lake and the faults that exist at theiottom of the lake
adjacent to the mine workings. Two findings came from that exploration: (l) methane gas
bubbles
were found emanating along the faults; and (2) as the ROV stined up seàiment at the bottom
of
the lake, the sediment was sucked downw¿rd and into the ground. theìe findings stongly
support
a connection between Elechic Lake and the flooded Sþline Mine workingJ This is because
methane gas is a well-known feature of coal formations, and the sediment,s dõwnward
movement

indicates that the water is leaving the boffom of the lake and being co¡ducted down into
the faults.
Later, a dye test was conducted that concluded Electri¡; Lake loses water into Sþline Mine.
Lastly,
a four and one-half year study and analysis of tritium and cblorofluorocarbons
ç"as also conducteã.
Based on "sÍong evidence" it concluded that substantial quantities of surface water in the
rtcinity
of Electic Lake were being dit'erted into the mine.

Although these studies may be susceptible to counter studies, it has been fïfteen
¡.ears since
the flooding began, the flooding still continues, and no one has definitively determined
where the
water flooding Skyline Mine is coming from. This is particularly troufilesome because
u.hen
Skyline Mine stops mining and JC-l stops pumping, it is unclear how the hydrologic balance
in
the Electric Lake area will be impacted and the long-term effects on the aquifer.
More recently, a study theorized that the water is coming from a perched aquifer
that is not
connected to the groundwater systems. The sfudy, however, diá not account for the
fact that JC-l
has been continuously pumping for fifteen years in quantities that would have filled
Electric Lake
2.5 times- The study also does not address the possibility that water is entering the
mine
faults
that extend upwards towards the surface. Moreover, despite the existing studies, there 'ia
are still no
definitive answers to the questions: Where is the waterthat is flooding SÈyline lline comrng
ffom?
Why are JC-l's pumping rates increasing r,r{th time?
Apart from the mine waters being pumped into Electric Lake, Huntington-Cleveland
is also
concerned about the mine waters being discharged into Eccles Creek, whicñ ultimately
flous out
of the Huntinglon Creek drainage into Scofield reservoir. The waters being discharged into
Eccles
Creek are entirely taken and diverted from the Huntington Creek drainage
a result,
Huntington-Cleveland is deprived ofthese waters. As of April 20l6,Skyline ñrline
has dischargeá
98,269 acre-feet of water into Eccles Creek. And betwe"n Janr*y l,-2016 and
April 30,2016,
the daily gallons being discharged into Eccles Creek from Skyline Mine have ranged
between
1,630,000 and 4,615,200 with the average volurne being approximately
3,000,õ00 gallons.
Although the data indicates that the discharge rates have decrãaséd since 200í,
*U.t"nti"t amounts
of water are still be discharged into Eccles Creek on a daily basis. As trr*r"i*!. quantities
of
\Mater are lost to Huntington-Cleveland, it is critical that the source of these
*ut"rî- is determined
so that water rights and the hydrological balance may be sustained andprotected.

*ã, *
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In regards to the waters being pumped to Electric Lake and discharged into Eccles Creek,
it is unclear precisely- wfgt water is being pumped/discharged where an6 hÑ. Thus, HuntingtonCleveland asks for clarification regarding the following: V/here is the water locaþd in Skltine
Mine that is being pumped into Electric Lake? What is JC-l's interaction with that water? Whe¡e
is the water located in Sþline Mine that is being discharged into Eccles Creek? How is Sþline
Mine discharging that water, e.g., via wells, pipelines, etc.?
Although Huntington-Cleveland is still concemed about the lolg term future of Electric
Lake particularly due to the long term discharge of water out of the Hlntington-Creek Drainage
into Eccles Creek coupled with the uncertainty of the continuation of the watõr being pumped inio
Electric Lake that replaces the lost water, its curent focuses a¡e to prevent anotttei rusled and
unprepared response if large volumes of water are encountered and groundwater flows are
intemrpted by mining in the new læase Area. Also, to assure mining in the Lease Area does not
affcct Huntinglon-Cleveland's ability to ascess its water, by redirecting water elsewhere. History
has shown mining around Electric Lake can result in encountering largã and continual volumes
of
water. Further, in the Division's intemal memorandum dated Marchl0, 2003, it noted that.,the
potentiometric surface increases to the wgst in the Flat Canyon Tract and water inflows
may be
gleater than those already encountered.' It continues, "[i]t's possible that in this particular
location, o\:er a long period of time, coal mining may not be possible without causing material
damage to the Hydrologic Balance . . . . The Division is concerned about the impacts
of continued
mining in the Flat Canyon ar€a." Huntington-Cleveland shares these concerns and requests
the
Permit include specific conditions to cormter the eflects of flooding, if it occus, on H'ntingtonCleveland's legal rights to access its water.
Apart from its concems about possible flooding, Huntington-Cleyeland is also aware tåat
there a¡e subsidence a¡eas within the Lease Area that could impuct su¡face flo*, tibutary
to
Hwrtington Creek' This is because streams tributary to Huntington Creek that first p*,
ðu",
subsidence a¡eas within the Lease Area, which may cause flow diminution. The
followini streams
are particularly at risk of flow diminution due to subsidence: Little Swens Canyon,
Swens=Canyon,
Flat Canyon, and Boulger Canyon. All of these streams are western tribuiaries of Huntiogton
Creek above Electric Lake. Boulger Canyon is more at risk than the other ûibutaries
sinõe a
substantial percentage of its length is shown as being under the estimated subsidence.
As a result,
there is concern that the sfreams flowing above the subsidence rireris will run down into
the mine
workings and cause a diminution of strãam flow, which ll'ould ultimately reduce the amo'nt
of
water Huntington-Cleveland can access. Again, Huntington-Clevelandis requested conditions
address these particular concems in a way that will protect its water rights and ¿lo*
mining to go
forward in the Lease Area.

At the Inforrral Conference,

there \ryas some discussion about data being gathered
specifically to provide a baseline for these kinds of subsidence goncems. It r+as urclear; lio*.u"r,
where that data can be accessed. Nelertheless, Huntington-Cleveland requests
that data be
collected to establish a historical baseline showing the flow quantities of
iotentially affected
tribut¿ries prior to the begiruring of the mining of the Lease Area. This daia can be relatirel¡
simple to gather and will allow for a clear determination regarding whether the streams, waters
are
being lost into the mine workings. To gather the data, ¡ro ParJchall Flumes can be installed
in
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each stream. One Parschall Flume would be installed upstream, outside the anticþated
subsidence

likely the Pennit Are4 whereas the other Parschall Flume can be installed dåwnstream either
of Huntington Creek or at tfie eirtrance to Electric Lake
or Huntington Creek for the Western Tributaries. Bi-weekly or monthly readings can be used to
establish a baseline for selected streams before mining begins. Continual nionitoring of the
streams and comparing the data before, during, and after mining can provide clear evidence
showing whether subsidence has occuned and whether mitigation is necessary to assure that
mining does not cause Huntington-Clevoland to lose any of its state appropriated water.
and

at the entrance to Electric Lake in the case

ln closing, Huntington-Cleveland

l

desires to work collaboratively with ths Division, the
mine and other interested parties to protect the hydrologic balance sunounding Electic Lake
and
the water rights involved as well as the oconomic interests that exists in alloõing coal mining
in
the Lease Area. Huntington-Cleveland once again requests that the State Enginãer and Division
of Water Rights be involved so their expertise may be utilized. Huntinfron-Cleveland also
understands that it must depend on the Division to protoct the water rights involved pursuant
to
the legal requirements of Utah Code $$ 40-10-1s(15)(c) and 29,andthuã encourages
the Division
to implemørt the requested conditions in the Pennit and require a concrete planï replaoe state
appropriated v¡âtef, that may be contaminated, diminished or intemrpted as required byiaw.

I appreciate your attention in this important matter and your consideration in the foregoing
comments. Please feel free to contact me with any questions.
Yours truly,

SMITH

Attorney for Huntington-Cleveland Irrigation Co.
cc

Huntington-Cleveland Irigation Company
North Emery Water Users Association
Emery County Commission
Huntington City
Cleveland City
Elmo Town
Emery Water Conservancy District
Kent Jones, P.E., State Engineer
Marc Stilson, Regional Engineer, Division ofWater Rights
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GROUNDWATER AND SURFACE WATER HYDROLOGIC
REVIEW
SKYLINE MINE - FLAT CANYON LEASE ADDITION
FEDERAL COAL LEASE TRACT UTU.71L44
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Prepared by:
Loughlin Water Associates, LLC
3100 W. Pinebrook Rd, Ste. 1 100
Park City, UT 84098
(435) 649-4005

þsxgill.lt)
December 2016

Utah Division of Oil, Gas and
Mining
Attention: Steve Christensen
1594 West North Temple, Suite
1210
Salt Lake City, Utah 84114-5801

GROUHDWATER AND SURFACE WATER HYDROLOGIC REVIEW
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Prepared for:

tJtah Division of Oil, Gas and Mining
Attention: Steve Christensen
i594 West North Temple, Suite 12lû
Salt l¿ke City, Utah 84114-5801
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December t9, 2016
Utah Divisior¡ of üil, Gas ancl Mining
Attn: Steve Chrl¡tsn¡en
1594 W North Temple, Suite l2l0
Sslt Lske City, Utah 841 16

Ftnel Groundrrtcr end Surfacc [lrtcr Hydrologic Revlew
Sþline Mine - Flat Canyon l.ease Aclditio¡l
Feeterai Coal læase Trsct UTLI-?1144, Ca¡bon and Etnery Counties, Lltah
þr the tltch Dluicion of Oit, Gac and,ltftntng

Subject:

Desr Steve:
Plea.qe fincl enclosed our revised Final Report, Groundruater and Sur/ace Water
Hgclrologíc Re¡¡ic¡ur S'kgline Mine - Flat Cangon .Ler¿se Ad.ditian Federal Coal Lease Traet
UTU-71144, Carbon and Errrcry Corrnfir:s, Ulah. Loughlin Water Asso¡:iates. l,LC
prepared this rcport in acc<lrdance with our proposal dated Octotrer 18, 2016.

Ttre rcvised li¡ral rr:port incorporates the December l3,2Ol6 DOGM comme¡rls and
addresses requesteci changes to the document, This final repcrt summariaes our
opinion as to urhether the (1) data and information that have becn providecl for the Flat
Can.yon læase are adequate to evaluate if the Mir:ing and Recla¡nation Plan (MRP) has
treen designerl to prevent impacts to state appropriated water rights and Electric Lake
and {21 proposed water monitoring plan is a.dequate ta detect potential impacts tc water
rights. rùfe conclude that the mining plan and the monitoring plan are inadequatc to
assess potential impacts to \Ã'ater rights,
ÒÔö
If you have any questions c¡r need more information, please do nol hesitate to call us at
(4351 ö49-4005 (office| or JB at {8011 580-4530 (mobile}.

Very tnrlv yours,

Loughlin Water Associates, LLC
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Jthn S. Brown,

P.G.

Senior I lydrngeologist

rü

Willia ¡¡t [)
Princi pa

, P.G.

Atlacl'¡menl: Rc¡xrrt
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¡NTRODUCTION

This report presents our groundwater and surface water hydrologic review of the
proposed Sþline Mine, Flat Canyon Lease Addition, Federal Coal Lease Tract UTU7II44 (Flat Canyon Lease). The purpose of our review is to help the Utah Division of
Oil, Gas and Mining (DOGM) determine whether the (1) data and information that have
been provided are adequate to evaluate if the Mining and Reclamation Plan (MRP) and
the amendment to the MRP (the Amendment) have been designed to prevent impacts to
state appropriated water rights and Electric Lake and (2) proposed water monitoring
plan is adequate to detect potential impacts to water rights.

The Skyline Mine is owned and operated by Canyon Fuel Company, LLC (CFC). The
Sþline Mine is located in Carbon and Emery Counties, about five miles by road
southwest of Scofield, Utah. Figure 1 shows the location of the Sþline Mine and other
features in the region. Figure 2 outlines the area of underground workings of the Sþline
Mine, the Flat Canyon Lease boundary, and the Mine No. 4 area. Proposed Mine No. 4
will extend under the Flat Canyon Lease and to the east, as shown on Figure 2.
CFC submitted the original application for the Flat Canyon Lease on October 13,2015.
After one round of deficiencies, DOGM received the revised application from CFC on
September 2, 2016. This application would extend the life of the Sþline Mine by
approximately 9 to 12 years.

The Sþline Mine began operations in the early 1980's. CFC encountered large,
persistent groundwater flows into the mine beginning about 1999. Concerns about
impacts to water rights due to pumping from the mine and from dewatering well JC-1
spurred a number of investigations in the early 2000's by CFC and by several parties
that believed they were impacted by the CFC dewatering operations. More recently, CFC
and its consultants have submitted studies and documents for the permit modification
for the Flat Canyon Lease.
PURPOSE AND SCOPE OF SERVICES

The purpose of our review is to help DOGM determine whether the (1) data and
information that have been provided are adequate to evaluate if the Amendment has
been designed to prevent impacts to state appropriated water rights and Electric Lake
and (2) proposed water monitoring plan is adequate to detect potential impacts to water
rights. We conducted our review in accordance with our proposal to DOGM dated
October 18,2016.
To achieve our purpose, we met with DOGM staff, visited the Sþline Mine area with
DOGM and mine staff, reviewed project documents and data, and prepared this report.
Additionally, DOGM invited area water rlsers, including Huntington Cleveland lrrigation
Company and PacifiCorp, to meet face-to-face with DOGM staff and representatives of
Loughlin Water Associates, LLC (Loughlin Water). The purpose of the meeting was to
better understand the concerns of water right users regarding possible impacts from the
proposed mining of the Flat Canyon Lease. Although the water users declined to attend,

Loughlin Water Assocíates,

LLC
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a meeting was held with Craig Smith of Smith Hartvigsen PLLC who serves as legal
counsel to Huntington Cleveland Irrigation Company.
SKYLINE MINE AND FLAT CANYON LEASE

Figure l" shows the location of the Sþline Mine, which is in Carbon and Emery
Counties, about five miles by road southwest of Scofield, Utah. Existing Sþline Mine
areas are referred to as Mine No. 1, Mine No. 2, and Mine No. 3. The Flat Canyon Lease
will be mined as part of proposed Sþline No. 4 Mine. Figure 2 outlines the area of
underground workings of the Sþline Mine, proposed Mine No. 4, and the boundary of
the Flat Canyon Lease.

The Sþline Mine employs longwall mining methods. The underground workings in the
permit area at the Sþline Mine are accessed through portal facilitíes located in Eccles
Canyon. The main portal is approximately 2.5 miles east of the northern portion of the
Flat Canyon Lease at an elevation of about 8600 feet. Water pumped from the mine has
been díscharged out the mine portal in Eccles Canyon into Mud Creek, which is part of
the Price River drainage basin (see Figures 1 and 2). Dewatering well JC-1 is located in
James Canyon near the Sþline No. 2 Mine, produces groundwater from a fracture zone
in the Star Point Sandstone, and discharges produced water to Electric Lake. James
Canyon and Electric Lake are located within the San Rafael River drainage basin.
The mine area includes five Federal coal leases that are incorporated into the current
approved permit area for the Sþline Mine. The mining plan for the Flat Canyon Lease
area is provided in Chapter 4 of the Amendment. DOGM regulates CFC and the Sþline
Mine in accordance with the federal Surface Mining Control and Reclamation Act
(SMCRA) of L977, Permit #C0O7O005. CFC submitted a modification to their existing
Amendment on October 13, 2015 to include the Flat Canyon Lease in the existing permit
for the Sþline Mine. The Flat Canyon Coal Lease would extend the life of the mine by
approximately 9 to L2 years. The lease contains up to 42 million tons of mineable coal.
Groundwater and surface water data collection at the mine has been on-going since the
1980s. A number of studies of the Sþline Mine area were conducted following iarge
groundwater inflows from fault systems into Sþline No. 2 Mine. These inflows began
in March 1999 and discharges up to 9,000 gallons per minute (gpm) have been recorded
(Petersen, 2OO2). The proposed Flat Canyon Lease Amendment modification submitted
by CFC indicates that CFC expects to encounter as much, if not more water in Sþline
No. 4 Mine than was previously encountered in Mine No. 2. Estimates of inflow to Mine
No. 4 range from a possible increase of 7,000 to 12,O00 gpm in the Flat Canyon Coal
Lease Tract EIS (USDA FS and BLM, 2OO2l up to 15,000 gpm (Petersen,2014a).
SUMMARY OF HYDROGEOLOGY OF MINE AREA
GEOLOGIC FORMATIONS

Unless otherwise noted, we obtained most of the information on the geologr of the Flat
Canyon Lease area presented herein from the Final Environmental Impact Statement

Loughlin Water Associates,

LLC

Page 5 of 43

December 19,2016

Hudroloqic Reuiew of Skuline No. 4 Mine Addition to Skuline Mine Permit
(EIS) for the Flat Canyon Coal Lease Tract that was prepared by the U.S. Department of
Agriculture (USDA) Forest Service, dated January 2OO2. Figure 3 shows the distribution
of geologic formations and structural features and the general geologr of the Flat Canyon
Lease and surrounding areas. Figure 4 presents a generalízed stratigraphic section for
the geologic formations that are present in the Flat Canyon Lease area.

Bedrock formations in the Flat Canyon Lease area were deposited during the Late
Cretaceous and Tertiary periods. Multiple transgressions (expansions) and regressions
(retractions) of the Western Cretaceous Interior Seaway resulted in the deposition of a
heterogeneous sequence of rock types that are both horizontally and verticaþ
discontinuous. On the terrestrial (landward) side of the shoreline (V/asatch Plateau area)
sediment deposition occurred in lacustrine (lake), fluvial (river and stream), floodplain,
and swamp environments. Beach sands accumulated along the shoreline. Offshore,
sands swept from the beaches and were laid down as bars and blankets of sand in the
near-shore shallow marine waters. Muds and clays were deposited in deeper, quieter
portions of the sea.
The rock layers exposed in and adjacent to the Flat Canyon Lease area are described
below. The geologic units shown on Figure 4 are described below from oldest (generally
lowest elevation) to youngest (generally highest elevation).
Star Point Sandstone (Gretaceous)
As indicated on Figure 3, the Star Point Sandstone (Ksp) is exposed (present at or near
the ground surface) at the mouth of Eccles Canyon, in areas west of Mud Creek and
west of the Pleasant Valley Fault, beneath the lower end of Electric Lake and Electric
Lake dam, and downstream from the dam on both sides of Huntington Creek. In the
Flat Canyon Lease area, the Star Point Sandstone is found at great depth (more than
800 feet). The Star Point Sandstone will form the floor and is expected to contribute
most of the groundwater inflow to the Flat Canyon Mine below the Flat Canyon coal
seam.

The Star Point Sandstone is a marine shoreface deposit formed by accumulation of
beach sands of the Cretaceous seaway. The Star Point Sandstone is about 1,300 feet
thick and consists of two massive units, the Storrs Tongue and the underlying Panther
Tongue, which intertongue with the overlying Blackhawk Formation and the underlying
Mancos Shale. Both sandstone tongues consist of massive buff-colored sandstone units.
The Storrs Tongue pinches out westward within the Flat Canyon Lease.
Blackhawk Formation (Gretaceous)
The Blackhawk Formation (Kbh) is exposed over most of the project area and forms the
canyon bottoms beneath Quaternary alluvium and iower and lower-intermediate slopes
of Boulger, Flat, Swens and Little Swens Canyons. The Blackhawk Formation is easily
eroded and forms slopes.

The Blackhawk Formation is approximately 1,9O0 feet thick and consists of lenticular
sandstone, siltstone, claystone and shale. The lower portion of the Blackhawk
Formation is the coal-bearing section of economic interest. None of the coal seams crop
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out at the surface within the Flat Canyon Lease area and are found at depths that range
from approximately 8O0 feet along the eastern boundary to more than 2,000 feet along
the western boundary.
Castlegate Sandstone (Cretaceous)
The Castlegate Sandstone (Kcg) is about 22O to 320 feet thick and consists primarily of
fine- to medium-grained fluvial sandstone. Petersen Hydrologic, Inc. (Petersen, 2014a),
reports that thin interbeds of siltstone and claystone are common. The formation was
deposited in a braided stream environment, resulting in a series of lenticular deposits.
In the Flat Canyon Lease area, exposures of the unit form steep slopes.
Price River Formation (Cretaceous)
The Price River Formation (Kpr) is about 22O to 280 feet thick in the Flat Canyon Lease
area and consists of interbedded fluvial sandstone and low-permeability mudstone and
conglomerate units. The lenticular, discontinuous nature of the fluvial sandstones
combined with the fact that the sandstones are encased in low permeability fine-grained
material, prevents the transmission of groundwater significant distances through the
unit (Petersen, 2014a). The Price River Formation forms the gently-sloping, vegetation
and soil covered upper slopes of the canyons and is difficult to discern from the overlying
North Horn Formation.
North Horn Formation (Cretaceous-Tertiary)

The North Horn Formation (KTnr) consists of interbedded lacustrine limestone,
sandstone, and mudstone or shale units and caps the upland ridge tops at the west
edge ofthe Flat Canyon Lease area.

Alluvium and Golluvium (Quaternary)

Alluvium (Qal) consists of stream-deposited gravels and is found in canyon bottoms.
Soil and colluvium are relatively thick and drape most of the slopes.
Glacial Deposits (Quaternary)

Glacial deposits in the project area consist of terminal, recessional, and ground
moraines. Morainal deposits are most notable in Boulger Canyon but are found in the
other drainages. Boulger Dam was constructed on a very prominent terminal moraine.
GEOLOGIC STRUCTURE

Figure 3 shows geologic structures that are present in the area. Bedrock in the Flat
Canyon Lease generally dips (tilts) to the west at approximately 4 to 1O degrees (Petersen
2OL4a). More than a dozen normal faults were encountered in the Sþline Mine, most
of which, as indicated on Figure 3, have an east-west to northwesterly orientation. Micarich igneous dikes, known as lamprophyres, trend nearly east-west and occur within
the Sþline Mine at the same approximate orientation as the east-west trending faults.
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Figure 3 shows that bedrock in the Flat Canyon Lease area is cut by northeast-trending
normal faults. These faults are related to extensional tectonic events, have about 5 to
2O feet of offset, and have mapped lengths that range from 3 to more than 5 miles. The
faults cut both the Star Point Sandstone and the Blackhawk Formation and extend to
the north-trending Diagonal Mains Fault which produced significant inflow of
groundwater to the No. 2 Mine. According to CFC (verbal communication on November
L,2OL6), faults encountered in the Sþline Mine generally contain sandy material rather
than clayey fault gouge.
The Flat Canyon Lease area and the current permit area of the Sþ1ine Mine lie between
two major north-trending normal faults. These include the Pleasant Valley Fault,
located to the east and the East Gooseberry Fault, located to the west. The Pleasant
Valley Fault roughly parallels the Mud Creek drainage and passes through the town of
Scofield. The Pleasant Valley Fault system is down to the east and places the Star Point
Sandstone on the west síde of the fault against the yonnger Blackhawk Formation on
the east side of the fault.
Note that the location of the East Gooseberry Fault shown by CFC (2010) on Figure 3,
is significantly different than the location of the fault shown by Oberhansley (1980)
shown on Figure 5. Also on Figure 5 is a west-to-east geologic cross section by
Oberhansley (1980) that shows about 1,0O0 feet of displacement, down to the west,
across the East Gooseberry Fault. Oberhansley (1980) is a L:24,OO0-scale geologic map
that was published by the Utah Geological Survey (UGS). Oberhansley (1980) indicates
that the Sþline No. 4 Mine will cross the East Gooseberry Fault in the southwest half
of section 5, Townshíp 14 South, Range 7 East, Salt Lake Base and Meridian (SLB&M).
A geologic map of the area by Witkind and Weiss (1991) that was published by the U.S.
Geological Survey (USGS), shows the East Gooseberry Fault in the same area as
Oberhansley (1980). CFC (2010), however, places the East Gooseberry Fault at more
than a mile to the west of section 5 and indicates that the mine will not cross the fault.
GROUNDWATER SYSTEMS

Groundwater in Unconsolidated Deposits
Logs of exploration borings drilled by CFC (USDA Forest Service, January 2OO2) indicate
that unconsolidated glacially-derived lacustrine and terminal moraine sediments are up
to 70 to 90 feet thick in Flat Canyon. The sediments consist primarily of sand and gravel
with only minor fine-grained materials, and thus are expected to be fairly permeable
(USDA Forest Service, January 2OO2). Because of the thickness, lateral extent, and
saturation of these deposits, the Flat Canyon glacio-lacustrine sediments are designated
as a distinct groundwater system (USDA Forest Service, January 2OO2l. Discharge from
colluvial/shallow bedrock groundwater systems provides the bulk of recharge to the Flat

Canyon glacio-lacustrine sediments. A large portion of the discharge from the Flat
Canyon alluvial groundwater system occurs directly to Flat Canyon Creek. Flat Canyon
Creek does not appear to be fed by perennial creeks in any of the side drainages. Rather,
Flat Canyon Creek appears to gradually gain flow throughout the year along its course
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due to discharge from springs and groundwater discharge directly to the creek from this
aquifer.
Discharge from the Flat Canyon alluvial aquifer may also occur via underflow through
the basal moraine deposits or bedrock underþing the moraine deposits (USDA Forest
Service, January 2OO2). Any underflow would recharge the glacial/alluvial sediments
below the moraine and would ultimately discharge to either Boulger Creek below the
Boulger Creek Reservoir or to Electric Lake via groundwater inflow. A small amount of
water may also flow downward and recharge underþing bedrock of the Blackhawk
Formation (USDA Forest Service, January 2OO2).
Groundwater in the Gastlegate Sandstone
The Castlegate Sandstone forms the steep intermediate slopes of the canyons in the Flat
Canyon Lease. This unit is present over a large area and is covered with thick soil and
colluvial deposits. The Castlegate Formation overlies the less permeable Blackhawk
Formation and consequently, springs are common at the contact between these two
units (Petersen, 20l4al.
Groundwater in the Blackhawk Formation
The Blackhawk Formation consists of lenticular, discontinuous layers of sandstone that
are interbedded with layers of claystone, mudstone, shale, and coal. The sandstone beds
have significantly higher hydraulic conductivities than the fine-grained claystone and
mudstone that surround and encase the sandstones. According to the Amendment,
coal seams in the Sþline Mine and other mines in the Wasatch Plateau do not bear
water and must be wetted to control dust during mining operations. Lines (1985)
reports a wide range in horizontal hydraulic conductivities in core samples from the
Blackhawk Formation from the Trail Mountain Mine area, of about 5.29 x 10-0 to 3.5 x
10-ts centimeters per second (cm/sec).

Groundwater occurs at depths greater than about 150 feet and is not always
encountered in borings drilled through the Blackhawk Formation in the Flat Canyon
Lease area (oral communication with CFC, November 2016l. Sandstone units within
the Blackhawk Formation have produced groundwater inflow to underground mine
workings at the Sþline Mine. Inflow rates, however, are relatively small and tend to
diminish quickly due to the limited extent of and poor hydraulic communication
between individual sandstone units.
Due to its high shale and claystone content, recharge through the Blackhawk Formation
is relatively slow. Confined conditions in the underþing Star Point Sandstone attest to

the ability of fine-grained units in the Blackhawk Formation to act as substantial
barriers to vertical groundwater flow.

Mayo and Associates (1996) report that groundwater in the deep Blackhawk Formation
has radiocarbon ages of 2,500 to 18,500 years and contains essentially no tritium
(USDA Forest Service, January 2OO2). This suggests that groundwater in the Blackhawk
Formation has a poor connection to surface water surfaces and that groundwater flow
is slow. The stable isotope ratios of mine inflow waters are considerably more negative

Loughlin Water Associates,

LLC

Pase 9 of 43

December L9,2016

Hudroloqic Reuietp of Skulíne No. 4 Mine Addition to Skuline Mine Permit

than shallow subsurface groundwater, suggesting that these waters likely recharged
under ancient, cooler paleoclimatic conditions such as glacial periods.
Faults do not appear to be important in the conveyance of water in the deep Blackhawk
Formation groundwater system (USDA Forest Service, January 2OO2). Reportedly, most
water-bearing faults encountered in Wasatch Plateau coal mines are associated with
sandstone units (USDA Forest Service, January 2OO2). Thus, the USDA Forest Service
(2OO2) did not expect that large volumes of water would be encountered in faults within
in the Blackhawk Formation.

Table l" summarizes the construction of monitor wells that are screened in the
Blackhawk Formation. Figures 6 through 8 show groundwater elevations in the
Blackhawk Formation for June 1997, September 2OO2, and June 2OI4, respectively.
The water level data are from the DOGM database. The selected time periods represent:
(1) two years before large mine inflows were intercepted in the Sþline No.2 Mine (Figure
6), (2) immediately following startup of Well JC- I (Figure 7) and, (3) after approximately
12 years of pumping from Well JC-l (Figure B). Groundwater elevations in the
Blackhawk (shown in red) are about 60 to 47O feet higher than groundwater elevations
in the underlying Star Point Sandstone, which indicates a downward vertical gradient.
A downward gradient is expected considering that the mine area is situated at high
elevation on the plateau and is within the zone of recharge. Based on these limited data
points, it appears that groundwater elevations in the Blackhawk Formation follow
topographic expression of Huntington Canyon, with higher groundwater elevations on
either side (east and west) of Huntington Canyon and Electric Lake. These gradients
indicate that the direction of groundwater flow in the Sþline No. 4 Mine project area is
towards Huntington Canyon and not in the direction of the structural dip which is to
the west.
Groundwater in the Star Point Sandstone

As previously described, the Star Point Sandstone is comprised of two sandstone
members, the upper Storrs Tongue and the lower Panther Tongue. Mining at the Sþline
Mine encountered groundwater associated with both the Storrs Tongue and the Panther
Tongue. Because of the westward dip of the bedrock in the Sþline No. 4 Mine area,
there is a high probability that mining will encounter additional inflows of 7,000 gpm or
more from the Star Point Sandstone (USDA Forest Service, January 2OO2).

Slow groundwater flow in unfractured Star Point Sandstone is substantiated by
relatively small hydraulic conductivities reported for this unit in other areas of the
Wasatch Plateau. At the Crandall Canyon Mine in the Huntington Canyon area,
hydraulic conductivities from slug tests ranged from 1 .46 x IO'6 to 2.25 x 10-s cm/sec
(Mayo and Associates, I997al in unfractured Star Poínt Sandstone. Lines (1985) reports
horizontal hydraulic conductivities of 1. lx 10-s to 5.29 x 10-0 cm/sec and porosity values
of l L to 17 percent in core samples of the Star Point Sandstone obtained from the Trail
Mountain Míne area.
The Storrs Tongue of the Star Point Sandstone interfingers with the overlying Blackhawk
Formation, dividing the Lower O'Connor "A' Seam from the Flat Canyon Seam; see
Figure 4. In the western part of the Flat Canyon Lease area, the Storrs Tongue pinches
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out and the Lower O'Connor "A" Seam and the Flat Canyon Seam merge into one coal
seam. The Panther Tongue underlies the Flat Canyon Seam, which is the lower-most
coal seam where mining would occur in the project area. The Flat Canyon Seam is
separated from the Panther Sandstone by 15 to 30 feet of shale, mudstone, and thin
coals (USDA Forest Service, January 2OO2).
The tongues of the Star Point Sandstone are laterally far more extensive than the
sinuous and discontinuous sandstones lenses in the over\ring Blackhawk Formation.
It is anticipated that over larger areas, such as the Sþline Mine and the Sþline No. 4
Mine project areas, each tongue operates as a single groundwater system. However, it
is not believed that the Star Point Sandstone is a regional aquifer in the sense that there
is hydraulic continuity throughout the Wasatch Plateau (USDA Forest Service, January
2OO2).

The Star Point Sandstone is exposed in Pleasant Valley, west of the Pleasant Valley Fault
and east of the Sþline Mine area near the mouth of Eccles Canyon. Spring (517-2)
issues from the Star Point Sandstone in Eccles Canyon along the mine access road. The
Star Point Sandstone also is exposed in Huntington Canyon above and below the dam
on Electric Lake. Bedrock units within the Sþline No. 4 Mine project area dip to the
west. As the result of the westward dip and overall low permeability of the overlying
Blackhawk Formation, the Star Point Sandstone aquifer is confined. Confined
conditions are observed in the Star Point Sandstone at many other coal mines in the
Wasatch Plateau.

Table 1 summarizes the construction of monitor wells that are screened in the Star Point
Sandstone. Figures 6 through B show groundwater elevations in the Star Point
Sandstone for June 1997, September 2OO2 and June 2014, respectively. The water level
data are from the DOGM database. The selected time periods represent: (1) two (2) years
before large mine inflows were intercepted in the Sþline No.2 Mine (Figure 6), (2)
immediately following startup of well JC-1 (Figure 7) and, (3) after approximately twelve
(12) years of pumping from well JC-1 (Figure 8). Groundwater elevations in the Star
Point Sandstone are about 60 to 47O feet lower than groundwater elevations in the
overlying Blackhawk Formation, indicating a downward gradient. Based on the limited
data points, (a number of wells have been abandoned, destroyed, or have not yet been
constructed) it appears that the groundwater elevatíons in the Star Point Sandstone
follow topographic expression of Huntington Canyon, with higher elevations on either
side (east and west) of the canyon and Electric Lake. In 1997, the hydraulic gradient
north and east of Electric Lake was about 0.05 feet per foot (ft/ft) to the southwest. By
2014, this gradient steepened to about O.O7 ftlft to the southwest. The hydraulic
gradient on the west side of Electric Lake was about O.O4 ft1ft to the northwest in June
2OI4. This suggests that the direction of groundwater flow in the Sþline Mine does not
follow the bedrock dip, but is toward areas of groundwater discharge including the mine
workings and towards well JC-1.
GROUNDWATER ENCOUNTERED IN SKYLINE MINE

Prior to 1999, CFC encountered relatively low rates of groundwater inflow during
underground mining operations in the Sþline Mine. Most commonly, groundwater
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inflow was intercepted in sandstone paleochannels in the mine roof indicating the
source was the overlying Blackhawk Formation. Groundwater inflows were generally
small, of short duration, and diminished with time. Before 1999, the total discharge
from the Skyline Mine was usually on the order of a few hundred gpm or less (Petersen,
2}l4a). CFC encountered larger mine inflows as mining operations progressed into the
southwest portion of the Sþline Mine.
The larger mine inflow rates encountered after 1999 originated from the mine floor as
warmer water upwelled through faults and fractures in the underling Star Point
Sandstone (Petersen, 2Ol4a). Unlike the smaller, cooler groundwater inflows
encountered during mining from the overlying sandstone paleochannels, mine inflows
from the underlying Star Point Sandstone were of substantially greater magnitude and
more persistent. It is believed that the larger inflows originated from the Panther Tongue
of the Star Point Sandstone.
Petersen (2OO2) reports that groundwater inflows to the Skyline Mine from the Star Point
Sandstone had radiocarbon ages greater than 13,000 years and contained no tritium.
The carbon-14 of the West Mains 16 Left sample collected in March 2015 had a carbon14 activity indicative of a radiocarbon mean residence time of about 8,000 years. The
very old age of this groundwater is consistent with the primary source being storage in
the deep Star Point Sandstone aquifer below the mined coal seam (Petersen, 20O2). This
suggests that groundwater flow through the Star Point Sandstone is slow and that there
is limited hydraulic communication with the surface. Carbon-l4 dating of recent (20142015) samples of groundwater from well JC-l indicated average groundwater mean
residence times of about 2,000 years (Petersen, 2016).

CFC pumped these large inflows to the mine portal in Eccles Canyon where they were
discharged down Eccles Creek, which is in the Price River Drainage Basin. Discharge
rates are recorded near the mine portal at CFC monitoring location CS-14. Figure 2
shows the location of the mine portal. Figure 9 shows that pumped discharge peaked
during February 20O3 with rates exceeding 8,000 gpm (Petersen, 2O14a). Much of the
peak discharge was in response to a large groundwater inflow that occurred while
mining in the lO-Left development entries (Petersen, 2Ol4a).
Figure 2 shows the location of well JC- 1, a pumping well that was constructed in 2001 .
JC-l is completed and screened (60 feet) exclusively in fractured Star Point
Sandstone near the Diagonal Fault. When well JC-1 was completed, it was pump tested
at 350 gpm with 2O feet of drawdown after 10.5 hours. A specific capacity of 17.5 gpm
per foot of drawdown (gpm/ft), was estimated from this test.

Weil

Well JC-l appears to be completed in fractures that are connected to the system that
supplies the lO-Left inflow to the No. 2 mine workings (Petersen, 2014a). As indicated
on Figure 2, well JC- 1 is located in James Canyon. Figure 9 is a plot of pumping rate
versus time for well JC-1. Note that well JC-1 was pumped at about 4,000 gpm from
late 2OO2 until October 20 I 1, not pumped from about October 2010 to January 2OII,
pumped at about 2,000 gpm from January 2011 to July 20L L, not pumped from July
2011 to July 2OL2, pumped at about 4,4OO gpm from July 2012 until mid-2015, and
pumped at rates of about 3,200 to 4,4OO gpm since mid-2015. Groundwater pumped
from well JC- I is discharged to Electric Lake.
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After CFC completed mining in the southwest portion of Sþline No. 2 Mine during2002
and 20O3, mine openings were blocked with bulkheads and groundwater levels were
allowed to rise and flood the mine. The pumping of groundwater from the flooded
southwest portion of the mine has continued to the present. After the pumps were shut
off in January 2OO4, the water level rose to an elevation of approximately 8,290 feet by
about August, 2OO4. CFC resumed pumping in August 2OO4 and continues to pump to
maintain the mine pool at an elevation of approximately 8300 feet (Petersen, 2OI4a).
REVIEW OF FINDINGS OF TECHNICAL DOCUMENTS

This section provides our comments and opinions on reports and data submitted to
DOGM by CRC and others. Note that many of the investigations and reports relate to
the Sþline Mine but not the proposed Sþline No. 4 Mine in the Flat Canyon Lease
area. These reports provide insight into the hydrologr of the area and potential impacts
of mining in the Flat Canyon Lease area.
PACTFTCORP (2003)

The purpose of the report "Inuestigation of Technical.fssues Related to the Electric Lake
and Huntington Creek Drainage ControuersA," by PacifiCorp (2003), was to identify and
detail principal issues related to the (1) large groundwater inflows into the Sþline Mine
that started in about year 1999, (2) pumping of Well JC-1 that started ín 2OO2, and (3)
effects that PacifiCorp believed the mine had on Electric Lake and the Huntington Creek
drainage. The report documents investigations by PacifiCorp and its consultants,
including the history of the lake, groundwater elevations, Electric Lake water balance,
surface geophysical surveys, an underwater investigation of lake bottom conditions, and
preliminary results of tracer studies. Note that the report does not specifically address
potential groundwater flow into the Flat Canyon Lease area.

The report states that the inflows to the Sþline Mine are unlike any experienced at
other mines in the region. However, large groundwater inflows were encountered at the
Crandall Canyon Mine (about 1,O00 gpm for at least four years) and the Deer Creek
Mine (more than 1,000 gpm for many years and up to 5,00O gpm from the Roan Canyon
fault zone until sealed off (CHIA: DOGM, 2013)).
The history of Electric Lake and other reservoirs demonstrates that lake levels vary
seasonally and from year-to-year in response to variations in climatic conditions.
However, conclusions are difficult to draw because of sparse or absent data and the
number of factors that influence lake level, including reservoir operations. The water
balance presentation suffers from lack of data. The report does not appear to us to
present a definítive conclusion. The study ended during a period of drought in 2003.
Figure L0, herein, extends Eiectric Lake elevations and discharges presented by
PacifiCorp (2003) through 201.6 and indicates that the reservoir returned to its
maximum capacity by 2008.
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Consultants for PacifiCorp performed several surface geophysical surveys: electrical
resistivity, induced polarization (IP), and an AquaTrack electrical-magnetic survey. The
methods induce electrical currents into the subsurface and measure the earth's
electrical or magnetic response at surface points. The responses are affected by the
electrical-magnetic properties of earth materials (soil, rock, míneralization, water, water
salinity, and the like) and man-made features (power lines, fences, pipelines, and the
like). The geophysicist is tasked with interpreting the data and this is seldom
straightforward because of the heterogeneity of the earth materials and other features.
The report claims that the surveys identified fault locations and the presence and depth
of groundwater in addition to saline water at depth. It is difficult to detect groundwater
flow with such surveys. The report interprets a "preþrential flou pat4' that starts in
Electric Lake near the Connelville Fault (as mapped by the mine) and then curves to
near well JC-1 and the mine-mapped Diagonal Fault (PacifiCorp,2OO3, Appendix E). We
are not convinced that this study detected a new pathway between the Connelville and
Diagonal faults that was not identified in previous studies.
PacifiCorp commissioned an underwater investigation (ROV and diving personnel)
during February 2OO3 that videoed taped bottom conditions in Electric Lake.
Observations included numerous venturi-shaped holes in the lake bottom, the venting
of methane from some holes, sediment suspended in lake water being drawn into some
holes, and fractures in the bottom sediment in some areas. Personnel observed some
holes in overlying ice cover that they attributed to methane release through the lake
below; the holes aligned with the fault traces. Maps in Appendix B of the report show
locations of methane release, negative water flow (fiow into the lake bottom material),
and the míne-mapped trace of the Connelville, Diagonal and un-named fault. Groups of
holes seemed to lie along the lines (lineaments) that generally trended N45'E. The
groups of holes lie in zones of about 300 feet in width along the three mapped faults
(the Connelville and Diagonal faults trend Ns'E to N10"8).
PacifiCorp (2003) reports that the unconsolidated alluvial deposits are 3O to 60 feet
thick under the lake. Downward flowing groundwater and upward flowing methane
would have to create pathways to flow through alluvium that is likely variable in
character (interbeds of silt, clay, sand and gravel). It appears from the descriptions that
the features formed on the lake bottom were in sediment rather than bedrock. The
possibility of methane generation by decaying organic matter in lake bottom sediments
is not discussed but could also be a possible explanation. Methane was also noted at
other locations in the lake. It is possible that the methane releases could be more be
more widespread beneath Electric Lake than shown on the video.
Note that a review by Dr. Alan Mayo of Mayo & Associates (CFC, 2003) stated that the
video provided evidence that: (1) the fractures were not related to underþing bedrock
fractures; (2) lake water does not leak from the lake via the fractures; (3) the fractures
are in very soft, lake-bottom mud and appear to be large sub-aqueous desiccation
fractures (such as mud cracks); (4) particulate material suspended in the lake floats
across and past the fractures and cylindrical holes; (5) when disturbed, the mud creates
a density cloud that lingers above the lake bottom before merely settling back to the
lake bottom, and (6) bubbles may be from gas released from decomposing organic matter
that are directly below the lake. The video was not available for our review.
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The report provides some data and preliminary findings of a dye tracer study. We
comment upon the dye tracer study in our review of the Ozark Underground Laboratory
(2OO5) report.
The report provides some data and preliminary findings of a study of environmental
tracers (tritium and dissolved gases). We comment upon this study in our review of the
Solomon (2005) report.
PACTFTCORP (2004)

PacifiCorp (2OO4) presents data and preliminary findings regarding tritium and dye
testing. Solomon (2005) and Ozark Underground Laboratories (2005) summarize and
evaluate the data. Therefore, we discuss the information as presented in those reports
in a later section herein.

soLoMoN

(2005)

The report "Preliminary Draft - Analgsis of Groundutater Flou from Electric Lake Towards
the Skgline Mine," by Solomon (2005) summarizes analyses of tritium, noble gases
(especially helium-3), and chlorofluorocarbons (collectively referred to as environmental
tracers). Analyses were conducted on waters collected from: (1) Electric Lake and
Huntington Creek (between August 20O1 to August 2OO2), (2) Well JC-l (between
September 2OO1 and April 2004), (3) Well JC-3 (between August 2003 to April 2OO4)
and (4) within the Sþline Mine (lOL sumps and 9L boreholes during April-September
2oo2).

Water that has not been in contact with atmospheric tritium for more than about 50
years ("old watel') would be expected to have tritium concentrations less than 0.2
tritium units (TU). Tritium concentrations from Electríc Lake and Huntington Creek
ranged from7.7 to 1,2.6 TU with an average of about 9.2TU. Most of the tritium analyses
were from well JC-1, which showed increasing concentratíons of tritium from 0.24 TU
in September 200 I to 2 .99 TU in April 2004. Tritium in samples from the high-discharge
areas of the mine (10L sumps and 9L boreholes) had concentrations between O.24 and
1.6 TU during April-September 2OO2. However, tritium is not unique to the mine inflows.
Figure 11 shows that other springs issuing from the Star Point Sandstone in the mine
area also contain small amounts of modern water as indicated by the presence of
tritium. Spring SI7-2 in Eccles Canyon had tritium concentrations of 1.61 to 1.73 TU
in 1996, similar to those concentrations measured in the No. 2 Mine inflows. Sulfur
Spring in Huntington Canyon located below the Electric Lake dam also has a component
of modern water with increasing concentrations of up to 1.9 TU.
Solomon (2005) calculated apparent ages of groundwater using tritium/helium-3 data.
The apparent ages are not actual ages because the water is a mixture of older water
(deeper formation water) and younger (surface) water. Solomon also calculates an
apparent age of well JC- 1 and well JC-3 waters based on chlorofluorocarbon data but
states that the calculated recharge dates are not actual dates because, again, the
analyses are likely of a mixture of older and younger waters.
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Solomon (2005) concludes that "substantial' quantities (33yo, perhaps more) of surface
water mixed with older water in Well JC-l in 2OO5. A smaller number of samples
collected from the southwest part of Sþline Mine #2 in 2005 had similar (10L Sump) or
lower (9L borehole) tritium concentrations, and presumably smaller fractions of young
water.

Solomon (2OO5) postulated that transport of tritium in water was retarded due to
molecular diffusion. He used a mathematical model of flow and transport along fracture
pathways (CRAFLUSH) to explain the increasing concentration in samples from JC-1
and to predict that tritium in the water will continue to evolve (increase) for more than
10 years (through 2015). The model uses a number of assumed parameter values for
which there are no síte measurements. He concludes that the modeling(...demonstrates
thøt it is phgsicallg possible to rapidlg transport measured fosses from Electric Lake
towards subsurface dischørge points uhile tnuing the clrcmical signal of tLrc discharge
graduøllg approach that of the surface water." However, subsequent measurements of
tritium did not show the predicted continuing increase in tritium levels. Figure 11 plots
tritium for well JC-1 and shows that tritium concentrations increased from 2.36 TU in
August 2OO3 to 3.14 TU in June 2OO8, then declined back to 2.3 TU by October 2015.
Solomon (2005) also presents calculations of possible fluid flow rates between Electric
Lake and WellJC-1 based on assumed parameter values to indicate that it is physicaþ

possible to transport large quantities of water along a relatively small number of
fractures. Solomon (2005) used the cubic law, which correlates the total fluid flow from
the lake to the mine to the cube of the fracture aperture. This is a calculation that
assumes that the presumed lake bottom fractures (which are covered by 30 to 60 feet
of alluvium) are open, unínterrupted and continuous for distances of more than onehalf mile and to a depth of approximately 700 feet below the lake. The analysís by
Solomon (2005) does not account for the sediment on the lake bottom that overlies
bedrock.

ozARK UNDERGROUND LABORATORY (200s)

The report "Preliminary Draft, Summarg of Results from Groundwater Tracing
Inuestigations at Electric Lake, Utah," by Ozark Underground Laboratory (2005)
summarizes placement of dye into Electric Lake, sampling at stations in the Sþline
Mine, Well JC-1, Electric Lake and Huntington Creek, and analyses of the samples. The
report also presents results of bench tests conducted to assess the magnitude of dye
losses to samples of local bedrock. We understand that this preliminary draft report was
never ftnøJized. The author stated final analytical data verification and quality assurance
had not been completed for this draft and that data should be viewed as preliminary
and subject to revision.

During the February 2OO3 underwater investigation, the dive team buried fluorescein
canisters 6 inches deep in sediments: two canisters along the trace of the Connelville
Fault (February 17,2OO3) and two along the Diagonal Fault (February 19, 2003). Each
canister contained one pound of fluorescein dye powder. However, after the dye was
placed, PacifiCorp contacted Mr. Tom Aley of Ozark Underground Laboratories who
stated that he believed the amount of dye placed was insufficient for the purpose.
Loughlin Water Associates,
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In April 2OO3, Ozark Underground Laboratory placed 50 pounds of eosine dye into the
lake along the Diagonal Fault and 35 pounds of fluorescein dye along the Connelville
Fault. For placement, the dye was mixed with lake water and pumped via a PVC pipe to
about 6 inches above the lake bottom.
Ozark Underground Laboratory sampled for the dyes using carbon packets placed in
the water for a period of time. The lab extracted the dye from the packets and analyzed
the extract solution using its own laboratory protocols.
The Ozark Underground Laboratory (2005) states that they detected fluorescein dye in
samples from Electric Lake and Huntington Creek. The report says that it may have
detected fluorescein in samples from Eccles Creek downstream from the Sþline Mine
discharge but that the detection was probably antifreeze. The lab sampled water from
Well JC-l between February 27 arrd July 14, 2OO3. The report says that fluorescein and
eosine were detected in three of five samples from Well JC-1 between May 29 and July

7,2003.
On February 24,2OO4, Ozark Underground Laboratory placed 75 pounds of fluorescein

at the location on the Diagonal Fault where eosine dye had been placed the previous
April; and 125 pounds of fluorescein at the location on the Conneiville Fault where
fluorescein dye had been place the previous April. Dye was placed by PVC pipe about
two feet above the lake bottom.

Ozark Underground Laboratory (20O5) states that they detected fl.uorescein dye in
samples from Well JC-1 December 2004 through May 2005 (from fluorescein placed in
Electric Lake in February 2OO4\.
However, we note that the stated range of acceptable wavelengths for identification of
fluorescein in the report text does not match that shown in the Appendix A (Ozark
Underground Laboratory Procedures and Criteria) for the instrument used to detect the
fluorescein in the elutant. Many of the reported detection were outside of the standard
range. False positives are not uncommon for fluorescein dye, and the document does
not describe any QA/QC procedures followed, such as príor background sampling and
analysis, calibration, analysis of blanks, blind duplicate analyses.

cFc

(2005)

The letter " Reuieta of Recently Submitted PacifiCorp Draft Reports, Cangon Fuel Compang,
Skgline Mine,'from CFC (2005) is a critique of the reports by Solomon (2005) and Ozark
Underground Laboratories (2005).

According to CFC (2005), the two draft reports contain numerous inaccurate
assumptions and conclusions. CFC (2005) identifies a few of these inaccuracies and
points to invalid conclusions in both reports based on what CFC determined to be faulty
conclusions. CFC (2005) requested that PacifiCorp produce final reports to these
documents such that CFC could have the opportunity to make formal submittals.
Apparently, PacifiCorp has not provided final versions of these reports (Galecki, 2016).
Loughlin Water Associateq
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CFC (2005) notes that many detections reported by Ozark Underground Laboratory were
not within the laboratory's acceptable wavelength range. CFC notes that on page L2 of

the

Groundutater Tracing Handbook provided to clients of Ozatk Underground
Laboratory QOO2), the handbook indicates that "In some coal mine settings þartianlarlg
those uith high sulfur coals) there is sometimes appreciable natural fluorescence in or
near the acceptable emission wauelength range of fluorescein dge."

We believe that CFC (2005) concerns about projecting the bench test to field scale are
valid. The Ozark Lab asserts that the scale between the bench testing and field
conditions was valid for time of travel and removal of the dye by adsorption without
presenting any calculations or evidence to show the relationship between the two.
Factors including the long travel distance for the dye, the amounts of dye used,
environmental factors within the groundwater flow regime and adsorption/desorption
effects for the rocks are not discussed or evaluated in the documents.

According to CFC (2005), neither Solomon (2005) nor Ozark Underground Lab (2005)
present definitive evidence that the water presumably lost from Electric Lake between
2OO 1 and 2003 was the result of a direct conduit via faults or fractures existing between
Electric Lake and the mine. Groundwater inflows to the mine do contain small amounts
of modern water, based on small tritium concentrations. Modern water could be sourced
from Electric Lake through seepage losses into the Blackhawk and Star Point Sandstone
formations or from recharge directly to the Star Point Sandstone where it crops out. Dye
concentrations in the JC wells were several parts per billion (ppb) or less and the results
were not convincing. The predicted rise in tritium concentration hypothesized by
Solomon (2005) did not occur.

In our opinion, if Electric Lake was losing up to 5,000 directly into the mine, then the
evidence from these studies should have been more conclusive or convincing.
Additionally, large mine inflows began in March 1999, approximately two years prior to
observed drops in lake levels, as shown on Figure 10. It is likely that depleted reservoir
levels were triggered by drought conditions that persisted between 1999 and 2003.
Figure 1O also shows that Electric Lake returned to normal levels around 2006 and
approached maximum reservoir height and capacity each year between 2O08 and 2011,

while the mine was discharging between about 3,000 to 4,000 gpm. Figure 10 also
shows that during the time when well JC- 1 was not pumping or pumping at a lower
rate, the reservoir height remained within the normal range that was noted before L999.
PETERSEN HYDROLOGTC (201 4b)

The report "Grounduater Conditions in the Star Point Sandstone in the Vicinitg of the
Skgline Mine," by Petersen (2014b) summarizes the geologr and history of groundwater
mine inflows into the workings of the Sþline Mine with an emphasis on the No. 2 Mine.
The report provides graphs of groundwater levels, mine discharge rate, JC-1 pumping
rates, and Palmer Drought Index over time.
Petersen (20l4b) correlates high pumping rates (from mine and JC- 1 during the period
from about 20OO to 2O03) and changes in groundwater elevations in the Star Point
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Sandstone aquifer. However, many of the wells stated in the report as being in the Star
Point Sandstone are actually completed in the Blackhawk Formation. Table I presents
the well construction and the screened interval elevations. The Blackhawk wells are
associated with the Lower O'Connor "B" seam, while the Star Point Sandstone wells are
associated with the deeper Flat Canyon, Lower O'Connor "4" seam, or the Panther or
Storrs tongue of the Star Point Sandstone. Only one well (W79-35-18) was screened in
the upper part of the Blackhawk Formation. Petersen (2O14b) compares two monitoring
wells that were near the mine showing a clear response in a Star Point Well (W79-351A screened in the Storrs Tongue) and a minimal response in Blackhawk Well (W79-3518, screened about 450 feet higher in elevation) to high pumping rates from the mine
and well JC- I . However, a number of the wells in the Biackhawk Formation (W2- I,W7926-I, W98-2-1, W99-4-1, W2O-28-1) showed clear responses to the pumping, as
indicated on Figure 12. This figure presents hydrographs for wells screened in the
Blackhawk Formation. Two of the wells in the Blackhawk Formation (W91-26-1 and
W91-35-1) did not show a response to the pumping but these wells are located far (5
miles or more) to the north of the pumping. We conclude that wells in the Blackhawk
Formation responded to the high pumping rates.
PETERSEN HYDROLOGTC (AUGUST 2016)

The report "Inuestígation of Fault-related Grounduater Inflows at the Skgline Mine," by
Petersen (2016) updatestheoriginalreportbyPetersen(2OO2). Petersen (2016) doesnot
address conditions in the Flat Canyon Lease. The purpose of the investigatíon was to
characterize tllre nature and likely origins of the fault-related groundwater systems and
to determine the likely impacts of the fault inflows on the hydrologic balance. Petersen
(2016) includes (1) updated climate data from the National Climatic Data Center; (2)
additional discharge data from selected stream and spring monitoring stations and
updated potentiometric data from wells; (3) additional groundwater and surface-water
solute chemical and temperature data from streams, springs, and in-mine waters; (4)
additional stable isotopic deuterium and o>iygen 18 and unstable tritium and carbon 14
data from springs, surface waters, JC-I", CS-14, and in-mine locations; and, (5)
microscopic particulate analysis (MPA) performed on groundwater pumped from well
JC-1.
The document is comprehensive in its approach to updating the information from 2OO2.
We agree that groundwater flow likely occurs along preferential pathways corresponding
with the orientations of faults and fractures rather than locally from diffuse flow through
the intergranular spaces in the sandstone. Well JC-1 is completed in a known fault
system. It is probable that pumping-induced groundwater flow toward well JC-1 could
originate from a considerable distance, particularly after years of pumping at rates
exceeding 4,OO0 gpm based on the effects shown on the monitoring well hydrographs.
The analysis by Petersen (2016) and conclusions that tritium concentrations in the
Sþline No. 2 Mine were influenced after the startup of pumping from well JC-1 is quite
likely. The discussions regarding the groundwater temperature differences in the mine
and well JC- 1 over time is also relevant as is the discussion of microscopic particulate
analyses (MPA) that demonstrate the lack of bio-indicators from well JC- 1.
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We observed from the monitoring well information provided by CFC that wells W2-1 and

20-28-1 are screened through the Lower O'Connor "8" Seam in the Blackhawk
Formation rather than the deeper Star Point Sandstone, as stated by Petersen (2016).
Contrary to the Petersen (2016) findings, these two Blackhawk wells show a response
to pumping from the Star Point Sandstone aquifer, indicating a hydraulic connection

between the lower Blackhawk Formation and the Star Point Sandstone. Petersen (2O16)
discusses the in-mine concentrations of tritium and the tritium in wellJC-1, but does
not discuss the fact that tritium is also found in spring SI7-2 in Eccles Canyon, and

spring S.24-I (Sulfur Spring) in Huntington Canyon that have similar tritium
concentrations as the mine inflows.
PETERSEN HYDROLOG¡C (AUGUST 201 4a)

The report " Inuestigation of Groundwater and Surface-Water Sgsúems in the Flat Cangon
Tract and Adjacent Area; Probable Hgdrologic Consequences of Coal Mining in the Flat
Cangon Tract, Sanpete Countg, Utah,'by Petersen (2OI4al presents the findings of an
investigation of groundwater and surface-water systems in the Flat Canyon Lease area.
The findings of this investigation construct a framework for a determination of the
potential for mining related impacts to the hydrologic regime. Specifically, Petersen
pOIaQ addresses the requirements of Utah Coal Mining Rule R645-301-728, which
requires that a determination of the probable hydrologic consequences (PHC) of coal
mining be completed before a coal mining permit is issued by DOGM.
Petersen (2OJ4a) identifies similarities seen at the Sþline Mine and the Flat Canyon
Lease, both with respect to geologr, hydrogeologr water, geochemistry and depths to
mining from the ground surface. The behaviors of springs and surface waters and
groundwater regimes in the Flat Canyon Lease are also purported to be generally similar
to conditions in Sþline Mine permit area. The similarities of the groundwater regimes
and groundwater - surface water interactions in the Flat Canyon and existing Sþline
Mine permit areas suggests the likelihood that the experience of undermining surface
water drainages in the Flat Canyon area should not affect flows in the streams or springs
that have been monitored since the late 1990s.
Petersen (2OIa$ asserts that there is a disconnect between the Blackhawk Formation
and the Star Point Sandstone aquifers, and points to the nested wells in Burnout
Canyon. However, enlarging the vertical scale on the Blackhawk Formation well79-351B shows that there is measurable drawdown.
do not consider that the flow reductions noted for mine discharge point CS-14 are
the result of a partitioned groundwater system in the Star Point Sandstone based on
the wide-distribution of drawdowns in this formation. Figure 13 shows that drawdown
in the Star Point Sandstone aquifer is widespread across the mine area with recovery in
the wells occurring after June 2003. It is most probable that the flows at CS-14 are
dropping off with time because the hydraulic gradient has become flatter and
groundwater is traveling farther distances throughout the mine area to the points of

rWe

discharge, well JC-L and the pumping from the Sþline No.2 Mine. The effect of
widespread drawdowns is further evidenced by the reduced flows at spring S17-2 in
Eccles Canyon, Figure 14. This is the only spring that we have noted to demonstrate a
Loughlin Water Associates,
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reduction in flow and is the only spring monitored in the Star Point Sandstone north of
Huntington Canyon. Springs issuing from the Blackhawk in this area do not indicate a
reduction in flow over time.
Petersen (20laal presents an analysis of water quality using Stiff Diagrams. Due to the
very small changes that occur over time as the result of mixing of water types, Piper
diagrams would be far more useful for detecting small changes in the ionic composition
of groundwater over time. These changes cannot be demonstrated with a Stiff diagram,
particularly in light of the fact that anticipated changes from mixing will be small.

Petersen (2OtaQ states that that there will be no adverse impacts to the hydrologic
balance from mining the Flat Canyon Lease, even though it is anticipated that discharge
rates during mining in the Flat Canyon Lease will likely be of similar or perhaps
somewhat greater magnitude than that currently discharging from the mine. Petersen
(2OI4a) does not discuss that the Flat Canyon Lease is wholly contained in the
Huntington Drainage of the San Rafael River Drainage Basin. Large quantities of water
removed from Huntington Canyon area will impact flows to the Star Point Sandstone,
potentially affecting springs down-canyon. While it is not possible at this point to predict
how much of an impact this will cause to flows in down-canyon springs, the SRK
Consulting (2O16) groundwater model predicted that depressurizing the mine caused
75 to 100 feet of drawdown in the Star Point Sandstone aquifer at the south end of
Electric Lake by 2OI5. It is also likely that some of the water removed from the Sþline
Mine at CS-14 is surface water that has infiltrated within Huntington Canyon.
sRK CONSULTTNG (2016)

The report "Update of Groundutater Flout Model, Skgline Mine Project, Utah," by SRK
(2016) updates the groundwater model created by HCI (2003). SRK (2016) modified
various features of the 2003 model and recalibrated the model utilizing additional
information gathered since the 2003 model was developed. Although SRK (2016)
presents a re-calibrated model, it does not model or address impacts of mining the Flat
Canyon Lease. The report presents a"calibrated'model but the model is not robust,
that is, different combinations of assumptions and parameters could be devised to
obtain a calibrated model. In fact, SRK (2016, p. 8) presents two different scenarios
"...among the numerous possible conceptual models..." that show much different impacts
to hydrologic features.

An advantage of a numerical model is that

it

requires accounting for all hydrologic
factors and provides a comprehensive water budget for the domain. With a reasonable
base of information, modeling can be a useful tool for understanding the groundwater
environment, assessing groundwater flows on a large-scale, and comparing relative
impacts of alternatives, despite some data deficiencies and model limitations.

The SRK (2016) modeling demonstrated that mine inflow and recovery cannot
modeled from changes in groundwater storage only in the Star Point Sandstone.

be

A principal limitation of the modeling effort is our limited knowledge of the hydrogeologic
properties and conditions, in space and in time, for the vast model area. In this case,
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flow is highly influenced by faults, which are extremely heterogeneous and
unpredictable in their hydraulic properties. Additional issues include:

¡

Hydraulic properties of faults in the Flat Canyon Lease area are highly uncertain
and subject to great variability.

.

Some of the basic data used for construction and calibration of the model appea-r
erroneous; for example, some monitoring wells (also referred to as piezometers) are
not in the formations that SRK (2016) assumes for calibration comparisons.

o

SRK (2016) presents a "calibratet model but the model is not robust, that is,
different combinations of assumptions and parameters could be devised to obtain
a calibrated model.

Although there are many details and complications, in very simplified terms the model
represents the hydrologic environment as:

r

No flow boundaries surround the perimeter and base of the model. The model
domain is conceptualized as a l4O-square mile groundwater compartment.

¡

Horizontal layers that might generally be described in descending order as:
A surficial layer of relatively high permeability (Overburden upper part);
o
o
A relatively low permeability layer (Overburden lower part), representing
the Blackhawk Formation;
o
Several thin, alternating high and low permeability layers representing
coal, interburden and sandstone tongues; and
o
Two thick horizontal layers of high permeability representing the Star
Point Sandstone.

¡ The model contains narrow, vertical fault zones with assigned

vertical

permeabilities varying from moderate to very high.

o

o

Inflow into the model comes (1) primarily from recharge to the top of the surficial
layer (a constant specified amount), (2) from surface source(s) into the South
Gooseberry Fault and (3) from Electric Lake (represented as constant head; a very
small amount during pre-mining conditions which can increase greatly if induced
by water level drawdown).
SRK (2016) does not explain what the source(s) of water in (2) above are supposed

to represent, leading the reader to believe that possible sources of water could
inciude either the Cleveland Reservoir, Fairview Lakes or Gooseberry Creek. These
sources were not included in the 2003 model. In the model, water from the
source(s) recharges into the South Gooseberry Fault.

r

The Sþline Mine geologic map (CFC, 2016, Drawing No.2.2.1-1) does not show
the existence of the "South Gooseberrg Faulf' (Oberhansley, 1980, shows such a
fault, shown on Figure 5, herein).

o Outflow from the model is simulated as

(1) groundwater discharge to surface
(drain
nodes which in this model allow flow out of model but
streams and springs
not back into the aquifer), (2) pumping from Well JC-1 (specified amounts), and (3)
water pumped from the mine (drain nodes).
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o

The model calculates discharge to streams and springs based on surrounding
model-generated groundwater levels, assigned permeability of the aquifer, and an
assigned leakance factor. The leakance factor helps control (reduce) modeled
discharge (versus the use of constant head nodes) and is an artificial factor
developed through calibration. Model calibration in steady-state to outflows
(streams) is very weak. Model outflows are essentially a function of local recharge
in the model.

The model calculates inflow into the mine based on surrounding model-generated
groundwater levels, assigned permeability of the aquifer (especially fault permeability),
and an assigned leakance factor. Flow into the mine in the model is highly controlled by
fault properties and leakance factors. For the mine, different permeabilities and
leakance factors were assigned to different faults to calibrate to observed inflows. Some
leakance factors were varied with time and with magnitude of change in surrounding
groundwater levels in order to calibrate to observed inflows. Developing these
parameters for a specific fault may seem to calibrate to past conditions; however, the
parameters cannot be reasonably applied to other faults for predictive purposes.
REVIEW OF THE MRP AMENDMENT

We reviewed several documents including CFC (2076), CFC (2015), CFC (2005), and
consultant reports attached to the MRP and the amendment to the MRP (the
Amendment).
MINING PLAN

The Flat Canyon Lease will be mined as part of proposed Sþline No. 4 Mine. The mine
will be located within Huntington Canyon in Emery County, and within the Huntington
Creek-San Rafael River Drainage Basin. Mine No. 4 will be directly west of Electric Lake
and Huntington Creek, and will lie beneath parts of Little Swens Canyon, Swens
Canyon, Flat Canyon and Boulger Canyon, as shown on Figures 2 and 3.

Sþline Mine No.

L, No. 2 arrd No. 3 produced coal from three different searns, the Upper
OConnor Seam (Mine No. 1.), the Lower O'Connor B Seam (Mine No. 2), and the Lower
O'Connor "A' Seam (Mine No. 3). Construction of the Sþline Mine Facilities began in
1980. No. 3 Mine and No. 1 Mines began production in October 1981, and June t982,
respectively (DOGM, 2Ol3). The Sþline No. 2 mine was mining coal from the Lower
O'Connor B Seam at an approximate elevation of 8050 feet when the large mine inflows
were encountered in 1999. At that location, the Lower O'Connor B Seam was about 100
feet above the Star Point Sandstone with intervening shale and siltstone (SRK, 201.6).
Inflows to No. 2 Mine were noted at faults and water rose up through the mine floor.

The layout for the Sþline No. 4 Mining plan is presented on CFC Drawing 3.1.8-3. Mine
No. 4 will extract coal from multiple seams at lower elevations than in the Mine No. 2.
Overburden will be thicker and in places closer in depth to the Star Point Sandstone in
Mine No. 4 than in Mine No. 2. Varying searns will be worked in Mine No. 4, but only
one seam at a given location. In 2015, CFC excavated a drift that sloped down to the
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combined Lower O'Connor A/Flat Canyon Seam near the Flat Canyon lease. The mining
plan proposes to complete the first three (3) longwall panels on the north end of the
Sþline No. 4 Mine beneath Little Swens Canyon, then progress to the south into the
Lower O'Connor "B" seams. The mining panels will be oriented west-southwest to eastnortheast beneath portions of sections 27, 28, 33, 34 and into portions of sections 3
and 4 (Township 14 South, Range 6 East). The remaining mining in the Sþline No. 4
Mine will be into the Lower O'Connor "A" f FIat Canyon coal seam with longwall panels
oriented north-northwest to south-southeast in sections 4 and 5. The total period of
coal production is estimated at approximately 12 years.

Mining elevations within the Sþline No. 4 Mine will range from about 7920 feet on the
east side to about 7820 feet on the west side of the lease. Overburden thickness in the
Sþline No. 4 Mine will range from about 900 to 22OO feet because of the considerable
relief of the land surface.
Figure 3 shows the mine areas and mapped faults. The No. 4 Mine will cross five
northeast-trending normal faults while mining the Lower O'Connor "8" seam and two
northeast-trending faults while mining the combined Lower O'Connor "A" f FIat Canyon
seam. Displacements along these normal faults are relatively small, in the range of 5 to
15 feet. TWo faults extend from the No. 4 Mine to the No. 2 Mine and form a graben
structure. Inflows to the No. 2 mine from these two faults initially contributed 2,800
gpm before falling to about 60O gpm by 2OO2.Inflows to the No. 4 Mine are anticipated
to be larger than the inflows measured in the Sþline No.2 Mine. Estimates of inflow to
Mine No. 4 range from a possible increase of 7,0O0 to 12,000 gpm in the Flat Canyon
Coal Lease Tract EIS (USDA FS and BLM, 2OO2) to 15,000 gpm (Petersen, 2014a). Inflow
estimates are highly uncertain. CFC plans to discharge all water from the mine to Eccles
Creek at the portal of the Sþline Mine.

It appears that most of the faults in the No. 4 Mine area are not directly connected to
the Diagonal Fault. The Diagonal Fault accounted for most of the measured flow into
the No. 2 Mine. Although it is not possible to predict the rate of inflow that will be
encountered in the No. 4 Mine, it is probable that similar conditions to the Sþline No.
2 Mine will be encountered based on known faults, proximity to recharge, similar
geologr and similar head conditions.
Based on well data, groundwater levels within the lease boundaries appears to be rising
with time. Groundwater elevations appear to rise westward, while the mine will slope
westward in the direction of dip of the coal seams. Hydrograph trends for wells 99-2IL, 20-28-1, 99-4-I, 20-4-1, and (non-functioning) wells 20-4-2 and 99-29-1 indicate

groundwater elevations in both the Blackhawk Formation and the Star Point Sandstone
have been rising since about June 2OO4, despite the continued 4,100 gpm discharge
from well JC-1. It appears that well JC-1 will not have much influence over inflows into
Mine No. 4. Groundwater elevations in 2014 (Figure 8) ranged from about 8284 feet in
the northern part of the No. 4 Mine to about 8502 feet in the southern part of the mine.
Pressure heads in Mine No. 4 will generally be similar or greater than those experienced
in Mine No. 2.
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The mining plan shows that coal extraction in the southern half of the No. 4 Mine will
be from the Lower O'Connor "A" seam/Flat Canyon Seam. The seam is closer in depth
to the Star Point Sandstone than the Lower O'Connor "B" seam.

Electric Lake is directly east of the Sþline No. 4 Mine. Maximum surface elevation of
Electric Lake is 8,575 feet with a bottom elevation of about 8400 feet near the dam.
Mine No. 4 Mine is in closer to Electric Lake than the Mine No. 2 Mine, which is about
lz míle from the lake. Mine No. 2 experienced large inflows beginning in 1999.
CFC Drawing 3.1.8-3 shows that the mine will extend beneath the high-water level of
the lake near the confluence of Boulger Canyon and Electric Lake. Overburden above
the coal seam at this location is shown to be less than 70O feet. At a mine depth of 700
feet, a 22-degree angle of draw plus 25 feet indicates a buffer distance of about 310 feet.
At a mine depth of 90O feet, the buffer depth would be about 390 feet.

Although the Amendment predicts large inflows into Mine No. 4, t}re Amendment does
not address water management, control or discharge. The Amendment does not address
designs or measures to prevent impacts to water rights. The Amendment does not
discuss possible alternative measures to mitigate potential impacts to local water rights.
The Amendment does not provide contingency plans to address impacts if impacts
occur.
HYDROLOGY AND ASSESSMENT OF POTENTIAL IMPACTS

The hydrologr and assessments of impacts of the Skyline Mine and Flat Canyon Lease
are presented in Section 2 of the Amendment and attached reports, such as those by
Petersen (2OL4a,20l4b, and 2016). The Amendment conceptualizes the hydrologr of
the Sþline Mine in general and the Flat Canyon Lease area in particular as having: (1)
a surface and near-surface " actiud' hydrologic zone artd (2) a deep "inactiud , completely
isolated groundwater system in Star Point Sandstone and miningzoîe. CFC postulates
that the deep zone (mining zone in lower Blackhawk Formation and the Star Point
Sandstone) is isolated from surface and near-surface water (1) bV shales and other lower
permeability strata in the Blackhawk Formation, (2) and by low-permeability, vertical
faults that prevent groundwater from crossing the faults. CFC therefore dismisses
impacts to surface and near-surflace water due to mine dewatering.
Subsidence will disturb and fracture formations above the long wall panels, enhancing
permeability to some degree. Groundwater removed from the mine will be replaced in
time by water recharged from the surface. We grant that impacts at the surface may not
always be obvious.
We believe:

r

Under natural conditions, the groundwater flow rate vertically downward from
surface water or shallow groundwater to the Star Point Sandstone is small because
of the large thickness of low permeabilityunits (shales in the Blackhawk Formation
and overlying formations) and the relatively small head differential.
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a

Under natural condítions, groundwater in the Star Point Sandstone flows laterally
to discharge points such as outcrop areas west of Mud Creek and Huntington
Creek around Electric Lake Dam. Under natural conditions, groundwater inflow
and outflow are in near equilibrium in the Star Point Sandstone.

a

Mine dewatering greatly increases the head differential and groundwater wili flow
into the mining zone downward from the surface, upward from the Star Point
Sandstone and laterally from inter-tonguing sandstone units. Faults and fractures
may provide enhanced pathways to varying degrees.

a

Groundwater flow vertically downward into the mine from the surface through the
overburden is expected to be small reiative to inflow from the Star Point Sandstone
because of low permeability shaie units.

o

Vertical faults through the overburden may provide more permeable
pathways to the surface. However, we expect that the abundant shale
units will not be conducive to the formation of open fractures and therefore
faults and fractures will generally not conduct large flows through the
overburden. However, the character of the overlying formations is variable
and the character of faults more so. Therefore, high inflow rates may occur
along fault features but this is difficult to predict.

O

o

Subsidence due to mining and associated fracturing of the overburden
may increase groundwater flow from the surface downward into the mine.
Because of the presence of low permeability units and the buffer zone
between Electric Lake and the subsidence zones, we expect that
subsidence will not greatly increase mine inflows. Again however, this is
uncertain.

o

We expect that there will be very small impact to surface water directly
above the mine. However, this is uncertain and reliable monitoring is
called for.

Groundwater flow vertically upward into Mine No. 4 through low-permeability
inter-burden from the deeper Star Point Sandstone is expected to be greater than
from above because the thickness of the underlying low-permeability units is less
than above.

o

The presence and thickness of the low-permeability units below the seam
to be mined is different in different parts of the proposed mine.

o

Faults and fractures will likely be more permeable below the mine because
of thinner shale layers and more sandstone but their effect on increasing
groundwater inflow willvary and will be difficult to predict.

a

Groundwater will flow laterally into the mining zone through sandstone tongues
(such as the Storrs Tongue) and other interbedded permeable sandstone layers.

a

Groundwater flow into the mine will cause drawdown in the Star Point Sandstone
that will extend for miles away from the mine.

a

Faults in the Star Point Sandstone will affect groundwater flow and drawdown.
Faults can affect groundwater conditions in several ways:
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o

Fracturing of rock in the fault zone adjacent to the fault plane can enhance
permeability and groundwater flow parallel to the fault zone.

o

Crushed fine-grained material in the fault plane can form a low
permeability layer (fault gouge) that inhibits flow across the fault plane.
CFC noted that faults in the Star Point Sandstone tend to have sand gouge.

o

Offset of low-permeability units against high-permeability units can sever
the continuity of an aquifer and reduce groundwater flow across the fault.

o

The character of faults is variable and difficult to predict.

Drawdown will reduce discharge from the Star Point Sandstone and will induce
greater infiltration (recharge) in other areas. We note that the Star Point Sandstone
crops out over a large area west of Mud Creek and around (and under) the south
end of Electric Lake.
a

Groundwater flow into the mine will remove groundwater from aquifer storage in
the Star Point Sandstone.

o

Following reduction or cessation of mine dewatering, induced recharge
from the surface will eventually replace the groundwater removed from
aquifer storage. Groundwater levels will recover.

o

Some of the groundwater that that flows into the mine and replenishes
storage in the Star Point Sandstone will come from the Mud Creek-Price
River drainage basin but more likely will come from the Huntington CreekSan Rafael River drainage basin because Mine No. 4 west of the drainage
divide and the Star Point Sandstone is exposed around and under Electric
Lake near the dam.

o

The amount of time for water levels to recover to pre-mining conditions
and full replacement of groundwater storage in the Star Point Sandstone
is uncertain but probably on the order of tens to hundreds of years.

Reliable prediction of mine inflow and impacts are very difficult given the size of the area
and many hydrogeologic variables. A groundwater model is one means of evaluating
complex conditions; however, the aquifer must be reasonably characteized in order to
develop the model.
Based on our review of the available data, we believe:

¡

Water levels in the Blackhawk Formation were affected by withdrawals of water
from the mine and to a lesser degree by the pumping from well JC- 1. The effect is
evidenced by water level elevations in the Blackhawk Formation, as shown in red
on Figures 6 through I and on the hydrographs shown on Figure 12, herein.

r

Groundwater elevations in the wells designated by CFC as screened in the
Blackhawk Formation are higher in elevation than in the underlying Star Point
Sandstone (Figures 6 through B), indicating that there is a downward vertical
hydraulic gradient between the two formations at the Sþline Mine and in the Flat
Canyon Lease area.
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a

a

a

a

Groundwater elevations measured between 1997 and 2014 indicate that the
groundwater flow gradient is not to the north as stated in the Amendment. V/ater
levels in wells designated as screened in the Star Point Sandstone appear to
correspond to the surface topographíc expression in Huntington Canyon.
Groundwater elevations are higher on both the east and west sides of the
Huntington drainage, as shown on Figures 6 through 8 that show the Star Point
Sandstone groundwater gradients for the years 1997,2OO2 and 2OI4.
Groundwater elevations in the Star Point Sandstone were affected by mine
pumping and falling water levels were noted over a wide area in the Sþline Mine
and the Flat Canyon Lease. One spring (517-2) issuing from the Star Point
Sandstone appears to show a decrease in discharge over the duration of mining
activity, as shown on Figure 14.
Drawdowns in most Star Point Sandstone wells occurred through June 2003.
Following June 2003 (mine pumping greatly decreased after this point - see Figure
9), many of these wells began to recover (rise). A similar response is noted in the
wells screened in the coal seams in the Blackhawk Formation.
The Amendment states that faults and related fractures result in the development
of secondary permeability that facilitates flow of groundwater, mainly in the Star
Point Sandstone, and that groundwater flows from distant locations along these
paths. We agree that fault zones often provide a system of high secondary
permeability. Primary permeability and groundwater storage in the aquifer provide
water to the fault and fracture system. Drawdown in the system induces recharge
from the surface.

The Amendment suggests that radiocarbon (carbon-l4) dates show that the
groundwater in the Star Point Sandstone is thousands of years old. We do not
believe radiocarbon dating to establish the age of water from the formation is very
reliable because (1) the carbon analyzed is that which is dissolved in the water,
mainly in the form of carbonates and (2) the aquifer contains large amounts of coal
and carbonate minerals that were deposited thousand to millions of years ago.
a

In our opinion, the results from early investigations, including the dye studies,
geophysical surveys, tritium studies and water balance studies of Electric Lake do
not conclusively show that inflows into the Sþline Mine and water pumped from
Well JC-l were directly from a high-permeability conduit between the mine and
Electric Lake. Small concentrations of tritium (tritium bound into the water
molecule) do indicate a small component of mixing with modern waters.

a

Note that, groundwater pressure (levels) changes occur rapidly, while the water
(molecules) and dissolved constituents move much more slowly.

a

The small concentrations of tritium in groundwater issuing from the Star Point
Sandstone within the mine at the lOL Sump and from well JC-1 are not unique.
Other springs in the area originating from the Star Point Sandstone also contain
small concentrations of tritium, including Sulfur Spring in Huntington Canyon and
spring SL7-2 in Eccles Canyon, as shown on Figure 11.

a

The Amendment states that the general decreasing trend in discharge to Sþline
Mine workings indicates a lack of communication with the shallow water system.
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Discharges from the Sþline Mine portal which have tapered from about 4,400 gpm
in November 2OI1 to less than 2,000 gpm in June 2016. However, we note that
groundwater levels in the Star Point Sandstone have been rising; this indicates
that the reduction in mine inflow is related to a cause other than depletion of

groundwater storage. There must be some other cause such as a change in mining
operations, locations flooded or pumped, placement of bulkheads, or the like.
a

Other evidence indicates that the Star Point Sandstone is not isolated from the
effects of surface recharge to the aquifer. Water leveis in well W79-14-24 in Eccles
Canyon varies seasonally after August 2O 10, as shown on Figure 13. This observed
effect demonstrates that the Star Point is not isolated from recharge, but rather
that groundwater in the Star Point is in communication with infiltration from the
ground surface in some areas.

a

The presence of tritium and noted seasonal effects in the Star Point Sandstone
where the aquifer is shallow indicates that the Star Point Sandstone is not isolated
from the effects of modern surface water, but rather that the Star Point Sandstone
receives recharge where there is little or no overlying low permeability formations.

a

The Star Point Sandstone is also likely recharged where it lies in direct contact with
overlying surface water. Seepage from Electric Lake into the Star Point Sandstone
may occur in Section 14 (Township 14 South, Range 6 East) near the Electric Lake
dam or beneath the lake where the Star Point Sandstone is exposed, as shown on
Figure 3.

o

The Amendment apparently dismisses potential impacts to the east of the Sþline
Mine based on observations in the mine that the Connelville Fault appears to be a
barrier to groundwater flow. However, fault displacements along the Connelville,
O'Connor and Valentine Faults are insufficient to completely offset the continuity
of the Star Point Sandstone. Reduced flow from Spring Sl7-2 also suggests impacts
from mining west of the faults. The SRK (2016) groundwater model treats the
Connelville Fault as relatively permeable. However, there is no information in the

Amendment that demonstrates the permeability characteristics of these fault
zones.

a

The Amendment anticipates subsidence at the land surface overlying longwall
panels but dismisses potential hydroiogic impacts based on studies in Burnout
Canyon. However, this is not certain and monitoring is called for.

a

Water in the Flat Canyon Lease area is of very good quality. Average total dissolved
solids (TDS) concentrations of spring waters sampled during baseline monitoring
range from approximately 72 to 272 mllligrams per liter (mg/L). Stream waters
sampled during baseline monitoring have average TDS concentrations ranging
from 157 to 198 mglL.Average pH values for springs and streams in the Flat
Canyon Tract area range from about 7 ,1, to 8.5 (Petersen, 2Ol4a).

The Amendment states that mining activities in the Sþline No. 4 Mine will encounter
large groundwater inflows (potentially 7,000 to 15,000 gpm).The Amendment says little
about how these flows will be controlled or managed. The Amendment has no
contingency plan for mitigating impacts to surface and near-surface waters or to water
rights, even if obvious impacts are experienced. The Amendment does not address water
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right issues related to removing water from the Huntington Creek
the Mud Creek I Price River basin.

/

San Rafael basin to

WATER RIGHTS

The Flat Canyon Lease area and proposed Mine No. 4 lie wholly within the San Rafael
drainage basin. Sþline Mine No. 1, No. 2 and No. 3 lie along or straddle the divide
between the San Rafael drainage basin and Price River drainage basins. The policies of
the Utah Division of Water Rights (DWRi), also known as the Utah State Engineer, for
these basins (Area 9l-Price River and Area 93-San Rafael River) are available on line at:
http://nnvrtl .nr.state.

ut.

us/wrinfo/policv/wrareas/default.asp

The policies for both areas state that (1) surface waters are considered to be fully
appropriated and (2) some limited groundwater resources are available within the basins
but the upper reaches of Price River, Huntington Creek and some other upper watershed
areas are closed to new appropriations.
The Amendment identifies a total of twenty water rights including nine " groundwatef'
rights and eleven "surfece" water rights in the Flat Canyon Lease area. The text appears
to be dated as it refers to the water rights for 2OO2. The Amendment discusses surface
water rights in section 2.3.5.1 of the Amendment. Groundwater water rights are
discussed in section 2.3.5.2 in the Amendment. Potentially affected ground and surface
water rights are discussed in section 2.5,1. The groundwater rights section does not
appear to address the Flat Canyon Lease. CFC presents water rights and their locations
in the Flat Canyon Lease on Drawing 2.3.5.1-1 of the Amendment.
We reviewed Amendment Drawing 2.3.5.1-1, Surface Water Rights on and Adjøcent to
the Skgline Propertg. Specifically, we reviewed existing water rights within the Flat
Canyon Lease area. Table 2 presents a listing of these water rights that we downloaded
from the DWRi website; the DWRi website can also generate maps of water right point
of diversion (POD) locations. We noted a number of discrepancies between the
Amendment water rights map and the DWRi water rights map and listing. Some of the
water rights shown on the Amendment map have been withdrawn. A number of other
existing water rights are not shown on the Amendment drawing. Review of the DWRi
database for sections within the Flat Canyon Lease boundaries indicates 47 water
rights, including surface, point-to-point and underground water rights. There is a
domestic well (with an underground water right) located in section 33 (Township 13
South, Range 6 East). Water rights within the Flat Canyon Lease are listed in Table 2.

Uses of the water rights within the boundaries of the Flat Canyon Lease include
domestic, stock watering, irrigation, and other uses. Of the 47 water rights listed within
the lease boundary, CFC proposes monitoring four (4) of these rights including site
SW32-277 (WR number 93-846) ,SW4-429 (WR number 93-95), SW33-26S (WR number
93-60), and SW4-173 (WR number 93-1534). The Amendment does not discuss the
rationale for selecting these four water rights or why other locations were not selected
for monitoring. Although these baseline data are not contained in the DOGM database,
baseline histories for these locations are presented in Petersen (2}Laal. We recommend
considering the monitoring of some of these springs. We note inconsistencies between
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sample site nomenclature in Amendment Table 2.3.7-1, and Drawing 2.3.6-1 and
locations described in the text of the Amendment. Additionally, not all of the proposed
monitoring sites are shown on the sampling map, Drawing 2.3.6-1, including sample
síte 532-277.
In recent years, well JC-1 has been pumping about 4,100 into Electric Lake (San Rafael
drainage basin) from the Star Point Sandstone, while the Sþline Mine pumps several
thousand gpm (falling more recently to less than 2,O00 gpm) to the Price River drainage
basin. To some degree, the water pumped to Electric Lake is a mitigating measure for
the groundwater being removed by mining.
The Amendment does not address potential impacts to water rights where groundwater
issues from Star Point Sandstone springs to the east of the mine. Exposures of the Star
Point Sandstone are notable east of the mine and west of Mud Creek, as shown on
Figure 3. The spring at the mouth of Eccles Canyon (517-2) shows that flow from the
Star Point Sandstone has diminished over time. The DWRi database shows existing
water rights in Sheep, Slaughter House, Boardinghouse, and Long Canyons, all within
the Mud Creek drainage with surface exposures of Star Point Sandstone. Only one point
is proposed for monitoring in Mud Creek drainage, located in Finn Canyon just above
the town of Clear Creek. Future monitoring along Mud Creek is shown to be "inactiud.
Therefore, a monitoring program that does not include spring and surface water issuing
from the Star Point Sandstone, we believe, is not protective of water rights existing in
these areas.
MONITORING PLAN

The groundwater monitoring plan is presented in Sections 2.3.7 and 2.4.4 of the
Amendment. Given the anticipated large mine inflows, number of mapped faults and
the projected subsidence within the lease area, a robust monitoring plan will be critical
to identifying and assessing impacts.

In our opinion, the monitoring plan for the Flat Canyon Lease and Sþline Mine should
focus on where monitoring should occur, what is being monitored, and when monitoring
should be completed. Although monitoring criteria are not specifically stated in the CFC
Amendment, we assume that CFC is performing sampling and analysis as required by
UAC 645-30l-723 and that CFC's collection methods, sample measurement methods,
sample handling, holding times and chain of custody methods, quality assurance and
quality control procedures, data analysis and validation methods and contingencies for
addressing problems identified during data collection consistently follow their internal
protocols for monitoring and standard accepted procedures.
Locations of the proposed monitoring sites are shown on Figure 15 herein.
Surface Water (Stream) Monitoring
The Amendment states that"Undermining of portions of Boulger, Swens, andLittle Su.tens
Creeks is planned, but onlg minor subsidence is anticipated..." (Amendment, p. 3-6a).
Because subsidence is anticipated by CFC in these areas (0.3 to O.5 feet), it is important
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to monitor the streams overþing the longwall mined areas prior to, during and after
mining to ensure that water rights for those streams are protected and not impaired by
subsurface losses.

The sampling plan does not identi$ stream flow measurement methods or whether
different methods of flow measurements will be applied for each sampling location or if
multiple methods will be used for each site. Stream flow measurements obtained for the
baseline data collection are briefly described (Petersen, 2OI4a) as using methods
described by the USGS and from the US Bureau of Reclamation (USBR), or by using a
calibrated container and a stopwatch. It is uncertain which methods of measurement
are being employed and where. Based on limited discussion in Petersen (2O14a) of
background data collection, it is uncertain which methods will be used in the future or
where specific methods will be employed such that the stream data are collected to give
accurate, consistent, and interpretable results. We recommend that this specific
information be added to the monitoring plan. The plan and Table 2.3.7-1 from the
Amendment do not state the frequency at which the surface streams will be monitored.
Monitoring frequency should be added to the table.

The Amendment indicates that a significant surface water sampling program was
conducted in Flat Canyon Creek and Boulger Creek. These data are presented in
Petersen (2O1.a$ that is contained as an appendix to the Amendment. Although Petersen
QOIaQ shows Universal Transverse Mercator (UTM) coordinates in their report for the

surface water sites for a number of background monitor locations in the Huntington
drainage, it is difficult to determine which stream is monitored based on a lack of site
descriptions in the text, tables, or from looking at Drawing 2.3.6-1 in the Amendment.

Due to the anticipated subsidence from mining, we believe that surface water stream
monitoring locations should be placed both upstream and downstream of the
anticipated longwall mining plan, as well as from contributing side canyons to allow
evaluation of potential water losses to the subsurface. This is not always the case in the
Amendment, although we note that upstream and downstream monitoring points are in
place in Little Swens Canyon.

In Swens Canyon, surface water monitoring point CS-28 is shown on Drawing2.3.6-1,.
below the confluence with North Fork of Swens Canyon. No background or baseline data
are available for this proposed monitoring point. An additional monitoring point should
be added in the creek downstream from the confluences of the side canyon from the
north and south drainages in Swens Canyon in order to calculate the contributions from
these side streams at monitoring point CS-16. Without assessing contributing stream
measurements between CS-28 and CS-16, losses between the most upstream and
downstream locations within the canyon could go undetected. A water balance
calculation should be made at CS-16 to show that the side canyon contributions are
accounted for and that losses are not occurring beneath the main canyon.
Surface water flows should be evaiuated across the entire Boulger Creek drainage to
ensure that no losses are occurring within the Boulger Creek drainage in order to protect
water rights in the area. Currently, there are an insufficient number of monitoring points
on the creek because the current monitoring plan does not account for a1l of the stream
contributions. Monitoring site CS-18 is adequate to monitor the Boulger Creek at the
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most downstream point. Site CS-29 is located to the west of the planned longwall mining
activity and determines the flow contributions from Flat Canyon. Site CS-30 is above
Boulger Reservoir and monitors the total flows coming in from both the left and right
forks of Boulger Creek. Site CS-31 will monitor Boulger Creek at the most upstream
location west of section 5. However, the mining plan indicates that sections 4 and 5 are
planned for longwall mining. Therefore, potential losses can go undetected over a stretch
of about two miles on Boulger Creek. We recommend addition of a stream monitoring
location in the left fork of Boulger Creek just upstream of the confluence near well 204-1. We also recommend adding a monitoring point on the right fork of Boulger Creek
just above the confluence on the creek at the section line between sections 4 and 5.

The mining plan does not show longwall undermining of Huntington Creek although
some mine workings cross beneath the creek and mining will occur within several
hundred feet of the creek. We recommend that CFC obtain monitoring data generated
by PacifiCorp from Boulger or Huntington Creek to aid understanding of inflows to
Electric Lake.

Monitoring streams once a quarter during three quarters per year will likely not
characterize streamflow response to climatic variations through the year. We
recommend that consideration be given to monitoring several streams "continuouslgf'
with automated devices. Also, continuous or daily flow monitoring of significant stream
flows into Electric Lake would aid evaluation of potential water losses from the lake.
Groundwater (Spring) Monitoring

The mining plan overburden isopach (thickness) map (Drawing 2.2.7-4) indicates that
70O to more than 22OO feet of overburden lies above the coal seams in the No. 4 Mine
area. We agree with CFC that the thick overburden sequence of the combined
Blackhawk and Castlegate Formations makes subsidence and impacts to springs or
surface water rights improbable. However, sufficient monitoring should be performed to
show that mining activities do not ímpair water rights at the surface.
Some of the narrative contained in the groundwater monitoring plan is dated, in that
some of the details refer to old monitoring schedules and historic sampling results that
do not reflect on-going data collection, or the plan cites the findings of past studies that
have concluded (such as studies on Mud Creek, in Eccles Canyon and in Burnout
Canyon). We believe that this information is central to the understanding of what
lessons were derived from past monitoring events for the Sþline Mine Nos. 1,2 and 3.
However, we recommend that CFC frame the historic monitoring plan discussion to
provide a much more clear and concise presentation of the relevance of these past
monitoring events to the development and monitoring of the Sþline No. 4 Mine. Another
instance is that the Mine No. 2 water is no longer discharged from well JC-3 and well
JC-3 has not been monitored since 2OO4 so CFC should determine whether this sample
site should be included for on-going sampling as indicated in the text and in the tables.

The monitoring plan presented in the Amendment is not concise, in that the narrative
of the text in the monitoring plan does not always match the tables. For example, the
plan states that springs 8-253 (Flat Canyon area), 2-413 (James Canyon), S24- 1 (Sulfur
Spring in Huntington Canyon), and 515-3 (Upper Huntington Creek) will be sampled
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during the 2nd Quarter (April - June) and 4th Quarter (October - December) monitoring
period and analyzed for tritium content. Table 2.3.7-t indicates that these samples will
be collected for the 2nd, 3rd and 4th quarters. If monitoring cannot be completed due
to safe access to the sites, then the plan should state the circumstances that would
preclude monitoring of sites on this prescribed schedule. Review of the database
indicates some samples were collected either once, twice, or three times per year.
According to the Amendment (pages 2-33), spring locations in the mine area were
selected according to the following criteria: "An original baseline surueA or Hgdrologic
Inuentory was compiled in L979, utilizing data collectedfrom 1974 through 1979, uhere
allpossible spríngs, seeps and streams were monitored. Additionalwater monitoring døta
u-tas collected for the North Lease from 1-991 through 1993. Following the completion of
the inuentory and consultation utith both DOGM and the U.S. Forest Seruice IUSFS/,
representatiue monitoring sites were selected. Important parameters included geologic
unit, critical area uthere damage maA occur, quantitg of flow, reasonable gear-round
access, and repre s entatiu e distribution."
The groundwater monitoring plan states that monitoring is being conducted quarterly
at each of the groundwater stations identified on Table 2.3.7-3 of the Amendment and
depicted on Drawing2.3.6-1. Review of the DOGM database indicates that only two of
the 13 sites on the Flat Canyon Lease shown on the drawing and listed in the table have
monitoring data. DOGM typically does not include baseline data in their database files.
Petersen (2OIaaJ presents background monitoring for a number of these spring sites.
However, data results do not indicate quarterly monitoring, rather that sites were
monitored one to three times per year since 1997 (1or some sites) with no samples
collected between 2001 to 2006. Therefore, baseline data do exist for a number of
locations, but not quarterly data.
Mayo and Associates (1997) identified about 94 springs in the Flat Canyon Lease area.
According to the Amendment,"...the near-surface groundwater sgsteminthe Blackhautk
Formotion uill be monitored bg a series of springs located in the Little Sutens, Swens and
Boulger cangons." Review of Drawing 2.3.6- 1 does not indicate any spríng monitoring in
Swens or in Little Swens Canyon. All of the springs recommended for monitoring are
south of Boulger Canyon. Mayo and Associates (1997) indicates the presence of 34
springs within the lease boundaries in sections 21 and 28 north of Boulger Canyon.

There is conflicting information presented for the proposed spring monitoring. Six (6)
springs are shown on Amendment Figure 2.3.6-1. It is not explained in the Amendment,
nor is any rationale presented for monitoring only six springs in the Flat Canyon Lease
area. The monitoring plan states tLrat"...groundutater monitoring willinclttde the addition
of springs SW32-277, SW33-268, SW4-429, SW4-173 and SW5-590 tuhich represent
water from the Price Riuer Formation, Castlegate Sandstone, and Blackhauk Formation,
respectiuelg." Our review of Drawing 2.3.6- 1 (Location of Hydrologic Monitoring Stations)
and Drawing2.2.1-1 (General Geologic Map of Permit Area) indicates that SW4-173 is
in the Blackhawk Formation and the remainder of the sites appear to issue from the
Castlegate Sandstone.
Based on our review of the Geologic Map, Drawíng2.2.l-1, two of the monitored springs
issue from the Blackhawk Formation whereas the remainder of the springs proposed for
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monitoring issue from the overlying Castlegate Formation. This agrees with descriptions
in Petersen (2OI4a) of the spring formations. However, monitoring of only two springs
issuing from the Blackhawk Formation over the approximate 2,7}O-acre lease area may
not be adequate to detect impacts if they occur, regardless of the overburden
thicknesses.
Monitor Wells
The Amendment does not have a clear concise listing of monitor well construction data.

We summarize monitor well information in Table t herein. Wells are shown

as

monitoring either the Blackhawk Formation or Star Point Sandstone. However, it should
be noted that the screened intervals between the two well groups are somewhat close in
elevation such that both groups are screened down within the coal seam areas.
Blackhawk Formation wells extend to the Lower O'Connor "B" seams and the Star Point
wells extend to the Lower O'Connor A seam and the Flat Canyon Seam. A review of Table
2.3.7-L (Comprehensive Water QualityAnalytical Schedule) in the Amendment indicates
that monitoring of the wells will include quarterly water levels that will be measured in
each of the wells. However, review of the water level data obtained from DOGM (2016)
indicates that water levels were only measured three times ayeaLr, as would be expected
given the heavy winter snowpack in the area making the wells inaccessible. Table 2,3.71 also indicates monitoring of wells W99-21-1, 91-35-I,W2O-4-1, W79-35-14, JC-3,
W79-35-18, and 9I-26-1. Drawing 2.3.6-L shows that these are all active monitoring
sites.

Our review of the DOGM database indicates the following:

.

WellJC-3 is completed into the Star Point Sandstone and has not been monitored
since 2004 (there has not been discharge from JC-3 since 2OOfl;

o

W99-21-1 is completed into the Star Point Sandstone and has not been monitored
since 2Ol4 and is marked as"dry welY;

o
o

91-35-1 is completed into the Blackhawk and has not been monitored since 2OI4;
W2O-4-1 is completed into the Star Point Sandstone, is shown as"blocked'in the
database and has not been monitored since 2Ol4;

.

W79-35- 1A is completed into the Star Point Sandstone and has not been monitored
since 2OL2;

¡

W79-35-18 is completed into the Blackhawk and has not been monitored since
2OI4; and

o

9L-26-1 is completed into the Blackhawk and has not been monitored since 2014
and is marked "blocket.

All of these wells should be field checked and verified that they are functioning for
accurate water level measurements. If the wells are no longer in service or nonfunctional, Drawing 2.3.6-l and the tables should reflect that the wells are discontinued
or abandoned. Wells should be sealed and abandoned in accordance with DWRi
regulations. Tables 2.3.7-1 and 2.3.7-3 should be modified in the monitoring plan to
reflect the current status of these wells. Additionally, well 15-21-2location is not shown
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on Drawing 2.3.6-l and should be added. If the above wells are removed from the
monitoring plan because they are no longer in service, then only two wells (20-28-1 and
99-4-1) remain in the Flat Canyon Lease area, both of which are screened in the
Blackhawk Formation. We believe this is an inadequate monitoring network. The closest
functioning well completed within the Star Point Sandstone appears to be well W-I4-2,
located in Eccles Canyon.
CFC expects to encounter significant inflows from the Star Point Sandstone when
mining the Sþline No. 4 Mine. Without any means of monitoring water levels in the
Star Point Sandstone and limited data from the Blackhawk Formation, CFC will be
unable to assess effects to the aquifer during mining, will be unable to monitor the
gradient as mining progresses, and will be unable to monitor potential effects to existing
water rights in the area.
We believe

that the water monitoring plan for the mine, including the Flat Canyon Lease,

should detail the future monitoring program in a precise, coherent standalone

monitoring plan document, including a sampling and analysis plan.
Monitoring of Mine Discharge

The monitoring plan calls for monitoring the combined flow from the Sþline Mine
including Mine No. 4 at the portal in Eccles Canyon. We believe that the monitoring plan
should have a provision for measuring flow and sampling where inflows are
encountered. The plan should state what parameters will be measured or anaþed and
should provide details of sampling and measurement procedures from Flat Canyon
Lease separately from the other mine workings.
CONCLUSIONS AND RECOMMENDATIONS
ADEQUACY OF THE MINING PLAN TO PREVENT IMPACTS TO WATER RIGHTS

We believe that the information in the Amendment is not adequate for evaluating
whether the mining plan for the Sþline Mine Flat Canyon læase has been designed to
prevent impacts to state appropriated water rights and Electric Lake because:

o

The Amendment predicts large inflows into Mine No. 4 but scarcely addresses water
management, control and discharge of mine water.

o
¡

The Amendment does not adequately outline monitoring of mine inflows.

o

The Amendment scarcely discusses designs or measures to prevent impacts to
water rights, other than to dismiss the likelihood of impacts occurring.

o

The Amendment minimally addresses measures to prevent impacts to Electric Lake
or Boulger Reservoir other than to not míne within a buffer zorLe.

The Amendment predicts subsidence at the ground surface (up to 0.5 feet) but
states that potential impacts to surface or near-surface groundwater would be
short-lived as streams would fill the ground surface fractures with sediment.
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. The Amendment does not accurately or completely identiSr existíng water rights.
. The Amendment does not discuss possible alternative measures to mitigate
potential impacts to local water rights.

.

The Amendment does not address water right issues of trans-basin diversion
(pumping mine inflows from groundwater in the San Rafael drainage basin to the
Price River drainage basin).

.

The Amendment does not provide an adequate monitoring plan
(discussed further in the next section).

¡

The Amendment does not set parameters that would trigger actions to address
potential impacts to water rights. Trigger parameters could be based on monitoring
or observations and might include particular mine inflow rates, observed or
suspected spring or stream losses, changes in groundwater levels, and water
quality concentrations. Actions that could be triggered might include notifications
to regulatory agencies, increased monitoring, increased technical evaluations, and
preparation of contingency control and mitigation plans.

o

The Amendment does not provide contingency plans to address impacts if impacts
occltr.

in our

opinion

We recommend that CFC address these points
ADEQUACY OF MONITORING PLAN TO IDENTIFY IMPACTS
We believe that the proposed water-monitoring plan in the Amendment is not adequate
for detecting impacts to state appropriated water rights because:

o

The monitoring plan should clearly describe the plan for monitoring going forward
for the Sþline No. 4 Mine and the tables should reflect the accuracy of what will
be monitored and when monitoring should occur. rWhile we believe that past
studies are important to the understanding of the hydrologr at the Sþline Mine,
discussion of past results and evaluations should be framed with the relevancy of
monitoring in the Flat Canyon Lease and presented in the Amendment in a
separate section.

o The plan should state that quality assurance

(QA)

or quality control

(QC)

procedures will be carried out in accordance with requirements under UAC R645-

30r-72s.

r

The plan proposes insufficient stream flow measurement locations to detect losses
from streams that cross subsidence and disturbed areas with potential for flow
losses related to mining. At a minimum, stream flow should be measured upstream

and downstream of potential water loss areas. Additional monitoring of
intermediate contributing streams may require monítoring.

¡

The plan proposes to monitor a small number of springs compared to the large
permit area. Additional spring monitoring is warranted in our opinion. The
monitoring plan should provide rationale for spring selection for monitoring.
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o

The plan proposes to monitor a number of wells that appear to not be functional.
We believe the proposed monitoring well network is inadequate.

o
.

The plan does not clearly describe monitoring of groundwater inflow into the mine.
Some additional water quality monitoring of common íons for Electric Lake, JC-1
and mine inflows into the No. 4 Mine is warranted to understand which waters are

mixing.

Additional discussion of these points follows.
Monitoring Plan Document
The monitoring plan should define measurement or sample collection methods in a clear
and concise manner. Monitoring plan should include a statement that sampling will be

completed in accordance with UAC R645-3OI-723. We recommend that the plan
include some details in tabular form, including:

¡ Monitoring site locations
o Consistent site names or designations
o Other site designations used for same location in previous documents
o Site location in accordance with UAC R645-3O|-722.3OO
o Location common name (such as lower Boulger Creek)
o Monitoring parameters (such as stream flow rate)
. Field measurement methods or sample collection methods
r Monitoring frequency and schedule
o Staking and labeling monitoring sites to assure consistent measurement locations
o Plan should include summary of monitor well construction information in
accordance with UAC R645 -3OI-722.4OO.

The monitoring text, tables and figures should be updated to eliminate locations that
are no longer monitored and to reflect the actual schedules for monitoring.
Surface Water (Streams)
Surface waters in the Sþline No. 4 Mine should be monitored at a minimum of three
locations along streams, including (1) the most upstream (west) location from above the
areas to be mined, (2) a location midstreann, or just below the confluences of side
tributaries, and (3) at the most downstream location from the mined areas. A water
balance should be made in the field or in the office immediately following monitoring to
assess that losses are not occurring.

In Swens Canyon, we recommend an additional monitoring point located in the creek
downstream from side canyon contributions from the north and the south drainages in
order to calculate the contributions from these side streams at monitoring point CS-16.
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We believe that there is an insufficient number of monitoring points on Boulger Creek
because the current monitoring plan does not account for all of the stream

contributions. Site CS-31 will monitor Boulger Creek at the most upstream location
west of section 5. lü/e recommend additional stream monitoring at a location in the left
fork of Boulger Creek just upstream of the confluence near well 2O-4- 1. We also
recommend including an additional monitoring point on the right fork of Boulger Creek
just above the confluence on the creek at the section line of sections 4 and 5.

One or more points of continuous stream monitoring would provide valuable
information on stream hydrologr and climatologr for the Flat Canyon Lease. We
recommend that CFC place an automated continuous recorder in Boulger Creek andf or
in Huntington Creek to provide at least daily average flow record. This record could be
used in conjunction with climatic data (precipitation, sno\M melt, evaporation and
drought). Such continuous monitoring data would be valuable to assess and compare
changes in flows at other locations and adds confidence to the surface water
measurements being made within each of the drainage basins contributing to
Huntington Creek.
Springs

that CFC increase the proposed number of springs for monitoring in the
Flat Canyon Lease area. Petersen (2014a) shows the location of 17 springs that were
monitored for baseline information. Due to potential subsidence impacts, we believe that
the number of monitored springs should be increased. The monitoring plan Table 2.3.73 only shows five (5) of the baseline springs for sampling. Drawíng 2.3.6-1 in the
Amendment shows six (6) spring locations, but all of these are located in the southern
half of the lease leaving about half of the lease area unmonitored. Springs should be
monitored in Swens and in Little Swens canyons. We recommend that CFC consider
using a portable cutthroat flume or similar device to (1) gage stream flows and achieve
consistent and accurate measurement results, (2) reduce the time required to measure
flows, and (3) to reduce the potential for error when calculating flows.
We recommend

Monitoring of springs to the east of the mine should continue or should be established
to protect water rights. Springs issuing from the Star Point Sandstone west of Mud
Creek should be monitored, including on-going monitoring of spring 517-2 and
monitoring of springs in Green, Slaughterhouse, Sheep, Boardinghouse, Finn, Long,
Hughes and Valentine Canyons. All of these canyons have significant exposures of the
Star Point Sandstone.
Monitor Wells

Apparently a number of wells designated for monitoring have not been monitored since
2014. CFC should determine why the wells are not being monitored according to their
schedule or whether these wells are no longer functional. If the wells are not functional,
then there are no wells available to monitor heads in the Star Point Sandstone in the
No. 4 Mine and Sþline Mine area other than wellWl4-2 in Eccles Canyon. Without any
wells to the Star Point Sandstone, it will not be possible to evaluate the effects of removal
of the large mine inflows that are expected to occur in the No. 4 Mine. We recommend
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additional wells to monitor the Star Point Sandstone water levels. Two Blackhawk wells
already exist in the vicinity of the Flat Canyon lease.
We recommend that CFC add one or more shallow wells ín Boulger andf or Swens
Canyon. These wells should be screened in sandstone or potentially permeable units
below the water table in the Blackhawk Formation, but considerably above the coal
seams. The purposes of these wells would be to evaluate changes to water levels in the
Blackhawk Formation near the springs, to assess the effects of dewatering No. 4 Mine
and to assess the effects of subsidence in the Blackhawk Formation, if any.
We also recommend that CFC place a water pressure transducer-recorder in well JC- 1.
This will allow continuous measurement of the pumping water level and drawdown.

Evaluation of the transducer data will allow assessments with respect to the other
observed monitoring locations and aid identification of possible effects to water rights
impacts.
Water Quality Monitoring

Spring and surface waters in the Flat Canyon Lease area are of good quality. We believe
that underground mining is unlikely to impair surface water quality in the Flat Canyon
Lease area, although water discharged from mine inflows could cause impairment to
water quality. Therefore, our recommendations have been primarily made with respect
to water level and flow monitoring. Based on our review of the Amendment, we
recommend adding sample collection and analysis for a full suite of common ions from
samples of Electric Lake, well JC-1 and mine inflows. These samples should be collected
at the same time and schedule as that for tritium. Results should be plotted on a Piper
diagram to identify and assess changes in common ion chemistry which could show
mixing of waters over time much more clearly than Stiff Diagrams and can be used more
effectively for assessing the origins of water types. Periodically, mine inflow samples
should be collected and analyzed for constituents compatible with requirements for
discharge permitting.
ADEQUACY OF ELECTRIC LAKE MONITORING

As previously stated in this review, we do not believe that prior studies of Electric Lake
have conclusively determined that a direct conduit exists or was created by mining
activity between Electric Lake and the Sþline No. 2 Mine. However, the Sþline No. 4
Mine will be in closer proximity to Electric Lake than the No. 2 Mine. The mine plan
shows that approximately 1.5 miles of mine workings are planned approximately
parallel to, and in close proximity to the west shore of the lake. Therefore, we believe
that it is essential for CFC to monitor potential impacts from mining to Electric Lake as
part of the monitoring plan. While the burden of proof to show impacts to water rights
rests with the water rights owners, including PacifiCorp and Huntington Cleveland
Irrigation Company, we believe that the proposed monítoring of Electric Lake as
presented in the Amendment should be expanded to protect water rights and to show
that no impacts to Electric Lake are occurring in the future because:

o

There are no provisions in the Amendment for monitoring of Electric Lake by CFC
related to water balance evaluations or detection of significant water losses.
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PacifiCorp monitors and reports daily reservoir level and discharge which
presumably will continue to be available to CFC. CFC monitors discharge from Well
JC-1 and JC-3. CFC monitors flow in Huntington Creek upstream of Electric Lake
three times per year (once each quarter during three different quarters of the year)
at site UPL-10; however, such limited data would not much help in calculating a
water balance or identifying significant water loss from the lake.
a

The Amendment does not include provisions for evaluating monitoring data by CFC
to detect possible significant water losses from the lake. The Amendment does not
provide provision for reporting detected or suspected significant losses from the
lake by CFC.

a

The Amendment does not set parameters that would trigger actions to address
potential significant impacts to Electric Lake. Trigger parameters could be based
on mine inflow rates, lake monitoring, observations or water balance calculations
and might include particular water balance results, mine inflow rates, observed
or suspected spring or stream losses, and changes in groundwater levels and water
quality concentrations. Actions that could be triggered might include notifications
to regulatory agencies, increased monitoring, increased technical evaluations, and
preparation of contingency control and mitigation plans.

a

The Amendment calls only for monitoring tritium concentrations in Electric Lake
at sites EL-1 and EL-2. Other water quality parameters including collecting a suite
of common ion chemistry may be pertinent for (1) helping to identify lake water in
mine inflows and (2) obtaining permits to discharge into the lake or Huntington
Lake basin if found to be necessary.

a

The Amendment does not provide contingency plans to address impacts to Electric
Lake should impacts be detected or suspected.

We recommend that CFC consider establishing additional monitoring and data
evaluation protocols to detect significant water losses from Electric Lake. Additional
monitoring could include automated daily monitoring of flow in Huntington Creek above
Electric Lake and other significant sources of lake inflow. Data collection and
evaluations might include download of pertinent data from PacifiCorp or Emery County
Water Conservancy District, publicly-avaiiable climatic data (such as precipitation,
Snotel, evaporation, and the like), and calculation of water balance for the lake. We
recommend that CFC consider additional water quality monitoring of the lake. We
recommend that CFC develop a clear, complete, concise monitoring plan that includes
monitoring of Electric Lake.
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Skyline Mine Well Construction and Water Level lnformation
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IPanther loneue)
Yes, marked as blocked in Star Point -Sandstone (Storrs
fongue)
lune 2014
Star Point -Sandstone (Storrs
Yes

20-2 -L
9L-2 -L

7420

7390

Throush coal Seam

9/2412002

393.7

Lower O'connor B" "

E,

Sec.2

Yes

79.L

7.7

Through Coal Seam

919/2oo2

Lower O'Connor B" "

I
I

13 S,

North Lease

9lO2to 72/75
l12ro 20L4

E,

Sec.2

91-35-1

North Lease

71.9

75

Through Coal Seam

9/5/2oo2

lOZ ro 2Or4

Lower O'connor B" "

I

12 S,

E,

Sec.35

Yes, not measured s¡nce
20L4
Yes, marked as no access,
not measured since 2014

NA

NA

NA

NA

NA

NA

99-2

-I

92-91-O3

.9

itar Point -Sandstone

fonsuel

794r
o77.4

NA

9l93To

17

COMPILED BY LOUGHLIN WATER FROM WELL TABLE PROVIDED BY CFC AT THE SKYLINE MINE

well construction and wl table

Yes

PAGE 1 OF 1

R
12 5, R
R

NA

Blackhawk -Sandy S¡ltsone
Blackhawk -Sandy S¡ltsone
Blackhawk -Sandy S¡ltsone

NA

Table 2
Water Rights Within The Flat Canyon Lease Boundaries

wRNumbefDive6ionTvpewellLo8LocationDistancefromSectionTownshipRan8egfidstatusPriorityUsescFsAcFTAddfe5so*n"'N"@
ATTN: CLAUDIA CONDER
0
1902
s
SLP
w19 0
843
s0
Point to Po¡nt
93-399
ATTN: CLAUDIA CONDER
0
1902
s
0
SL
14S
N43
EO
s0
Point to Point
93-399
Po¡nt

93-

93-1534

Point to Point
Po¡nt to Point

93-1547

Po¡nt

2

s0
50
s0

to Point

93-ss3

NO
NO

w0
w0
w0

WO

93-95

to Point
Point to Point
Point to Point

s0

EO
EO

93-205

surface

s13

w593

93-90

surface

s523

E1

93-90

Surface

513

w593

93-12
93-

Po¡nt

NO
NO
NO

E19 0
E19 0
E19 0

93-19

93-9

to Point

Point to Point
Point to Point
Po¡nt

93-11
93-1001

Point to Point
Po¡nt to Point

93-1535

Po¡nt

93-153
93-1
93-20

s0

to Po¡nt

93-153

to
Point to
Point to
Po¡nt to

WO
EO

NO

s0
s0
50

Point
Point

E19 0

WO
w19

NO

Point

50

Point

0

E19 0

WO

93-27
93-3332
93-3332

Surface

s350

wl

Point to Point
Po¡nt to Point

N20

E990

NO

EO

93-3333
93-3333

Po¡nt

to
Point to
Po¡nt to
Point to

N20
N20

E1070

N30
N20

Et200

EO

93-3334
93-3334

Point
Point
Point
Point

50

E990
E1070

93-333s

Point to Po¡nt

NO

93-3335
93-33 4

Point to Po¡nt
Point to Point
Po¡nt to Po¡nt

N30

E1200

NO
NO

EO
EO

93-33 5
93-3740
93-55
93- 0

9393-

1

2

93-

93- 9
93-70

Underground
Surface

254 0

Surface
Surface
surface
Surface
Surface
Surface

N203

Et23

5570
5570

E150

s770
s770
s770

8420

N315

E540

N315

E540

E150

8420
8420

93-7t

Surface

N390

E200

93-72
93-73
93-74

Surface
Surface

N390

8200

N315
N315
N315

E540

93-75

Surface
Surface

E540
E540

843
843
N44
E44
w44
NW4
N4 2r
w4 27
N4 2t
w4 22
w4 22
w4 22
Ê4 27
w42
w4 33
E4 33
E4 33
w4 33
E4 33
E4 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33
sw 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33
w4 33

PACIFICORP DBA UTAH POWER

14S

SL

s

0
0

0

SL

7902
1902

s

14S
14S

SL

L75

s

0.011

0

145

SL

s

SL

0

324 25TH
324 25TH

r.45

SL

't

s

0
0

0

14S

t75
t7s
75

s

0.011

0

324 25TH

13S

SL

10

DO

0

1.0

ATTN: NATURAL RESOURCE SEF CHURCH OF IESUS CHRIST OF Ll 39. 792

13S

SL

1

5!

1

to
to

0

13S

7.9
7.9

ATTN: NATURAL RESOURCE SEt CORPORATION OF THE PRESIDII 39. 7504 -177.2 4
-ttt.2
ATTN: NATURAL RESOURCE SEF CORPORATION OF THE PRESIDII 39. 792

13S

SL

775

s

SL

t75

s

0
0

0

135

324 25TH
324 25TH

13S

SL

775

0

13S

SL

t75

s
s

0
0

0.011

0

13S

SL

r75

s

0

0

13S

5L

19390 2

D

SL

s

135

5L

775
775

0.002
0.011

0

135

s

0.011

0

13S

5L

s

0

0

13S

SL

I75
t75

s

0

13S

SL

r75

s

0
0

13S

SL

s

0

0

13S

5L

s

SL

0
0

0

13S
135

SL

13S

SL

13S

SL

135

SL

135

SL

L91
191
191
191
191
191
191
191

13S

SL

I75

135

SL

13S

SL

135

SL

r9L

135

SL

135

5L

135

SL

13S

SL

13S

SL

13S

SL

191
191
191
191
191
191

13S

SL

13S

SL

13S

SL

135

5L

r.3s

5L
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0

0

0

0

0

0
0

0
0

0
0

0

0

0
0.011

0

s

r75

s

0.011

0

775

DI

0

t.25

ts

0

t5

0.015
0.015

t5

o.o7

rs

0
0
o

Dts

o.o7
a.o7
o.045

ts

0.045

79r

ts

0.015

0
0

79L

ls

0.015

0

191
19L
191

Dts

0.045

0

ts

0.045

ts

0.045

0
n

WATER RIGHTS SEARCHdirectly below FCL
DOWNLOADED FROM THE DWRiWEBSITE ON 12.1.20].

-7t1.23
39. 3
39. 3729 -lrL.23
ATTN: MS. JODY L. WILLIAMS PACIFICORP DBA UTAH POWER 39. 3001 -!r7.23r
ATTN: MS. JODY L. WILLIAMS PACIFICORP DBA UTAH POWER 39. 3001 -ttl.23r
39. 3741 -ln.2
USA FOREST SERVICE
324 25TH STREET
PACIFICORP DBA UTAH POWER

of 2

s
s
s
s
s
s

Dt5

0

0

0

STREET
STREET
STREET

SERVICE
SERVICE
USA FOREST SERVICE
USA FOREST
USA FOREST

USA FOREST SERVICE
STREET
USA FOREST SERVICE
STREET
USA FOREST SERVICE
324 25TH STREET
USA FOREST SERVICE
324 25TH STREET
USA FOREST SERVICE
324 25TH STREET
USA FOREST SERVICE
324 25TH STREET
USA FOREST SERVICE
324 25TH STREET
USA FOREST SERVICE
324 25TH STREET
USA FOREST SERVICE
324 25TH STREET
USA FOREST SERVICE
324 25TH STREET
USA FOREST SERVICE
324 25TH STREET
54 SOUTH TH STREET KENT COX
54 SOUTH THSTREET KENTCOX

39. 3375
39, 335

-rt!.25

-rtL.z

4

39. 375

-LtL.z

4

39. 7799
39. 7799
39. 7799

-Llt.24L

39. 5979

-r71.23t

39. 4

39.
39.

39,
39.

149 NORTH2OOWEST SANDRALYNNSHELLEY
ANNA LEEJENSEN
1 3 WËST OO NORTH

ORAWATSON
DOROTHY LUND
390 NORTH 3OO EAST
SHIRIEY S. COXTRUSTEE COX MARITALTRUST
1 3WEST OONORTH ANNALEEJENSEN
109 CONCORD STREET HAROLD REX COX
1 3WE5T OONORTH ANNALEEJENSEN
149 NORTH 2OOWEST SANDRA LYNN SHELLEY
30 3SOUTH1OOWEST

-tlt.259

39. 4495 -71L.25
39, 4579 -17t.254

HARRIS
HARRIS
5O2O WEST FRANKLIN ROAD LYNETTE COX MURRAY
5O2O WEST FRANKLIN ROAD LYNETTE COX MURRAY
5O2O WEST FRANKLIN ROAD LYNETTE COX MURRAY
5O2O WEST FRANKLIN ROAD LYNETTE COX MURRAY
ROY F. AND JEANETTE D. HATCITHE HATCH FAMILY TRUST
cox INCoRPoRATED
c/o STANLEY COX
SHIRLEY S. COX TRUSTEE COX MARITAL TRUST
SHIRLEYS. COXTRUSTEE COX MARITALTRUST
DAWNA COX
DAWNA COX

-L1,L.247

354 -t1L.2 4
39. 4503 -t71.259
39. 4495 -Llt.25
39. 4494 -rrL.255

BONNIECOXGUNNELL

9
RT 1, BOX 9
RT 1, BOX

-trL.24L

39.

13 gEASTNICHOLESROAD BONNIECOXGUNNELL 39.
1.3 gEASTNICHOLESROAD

-lrr.2

39.
39.
39.
39.
39.

49 -r1t.2 3
45 -r1r.2 4
49 -171.2 3
49 -tß.2 3
492 -!17.2

2

49 -rtt.2
45 -t7r.2

4

492 -17r.2

2

3

45 -rtl.2 4
45 -1rt.2 4

39. 449t -11r.2 2
39. 4527 -11t.2
39. 4527 -rtl.2
39. 4472
39. 4472
39. 4472
39. 477

-rL7-2
-7Lt.2
-7Lt.2

5

39. 477
39. 479

-ßr.2

5

5

-111.2 5
5

39. 479

-Lrl.2
-!!1.2

39. 477

-!7t.2

5

39. 477

-17r.2

5

39. 477

-177.2 5

WR Number D¡vers¡on Type

Table 2
Water Rights Within The Flat Canyon Lease Boundaries
Pr¡ority Uses CFS ACFT
well Loq Locat¡on D¡stance from Sect¡on Townsh¡p Range grid Status

50

EO

s50

E00

93-772

Point to Po¡nt
Point to Po¡nt

93-773

Point to Po¡nt

s150

E4/,O

93-773

Point to Point

50

EO

93-774
93-774
93-77s

Point to Point

s130

E530

Point to Po¡nt
Point to Po¡nt

s150

8440

s0

E20

93-775

s130

E530

93-777

Point to Point
Point to Point

50

ETLO

93-777

Po¡nt

s0

820

Po¡nt

Point

550
0

E00

93- 5
93- 5

to
to
Point to
Point to
Point to

Po¡nt

93-77

93-991

Surface

93-12

Point to Point
Po¡nt to Point

93-772

93-77

93-L547
93-1
93-19

Point

E710

Po¡nt

0

Point

0

Point to Point
Point to Point

90

w0
E19 0
w1730

0
0
0
0

EO
EO
EO
EO

w4
w4
w4
w4
w4
w4
w4
w4
w4
w4
w4
w4
E4
w4
E4
54
w4
s4
s4

Address

Owner Name

Latitude Lomitude

0
0

109
109

CONCORDSTRÊET

HAROLD REX COX

-ttt.z

CONCORDSTREET

HAROLD REX COX

39. 4502
39. 47

0
0

SHIRLEY S. COX TRUSTEE

COX MARITALTRUST

7 91

SHIRLEY S. COX TRUSTEE

COX MARITAL TRUST

39. 442
39. 4502

-rtL.2 5
-nL.z 4

SL

1 91

0

LEE

1 91

0

ANNA

LEE JENSEN

SL

1 91

0

SL

1 91

0

1 3 WEST OO NORTH
1 3 WEST OO NORTH
149 NORTH 2OO WEST
149 NORTH 2OO WEST

ANNA

SL

135

SL

1 9L

0

33

135

SL

7 91

33
33

135

SL

7 91

13S

SL

1 91

33
33

135

SL

1 75

135

5L

t

33

13S

SL

t947701L

34

13S

5L

34

13S

SL

34
34

13S

5L

13S

SL

33
33

13S

SL

I

91

13S

SL

r

9T

33

13S

SL

I

33

135

SL

33

13S

33

13S

33

135

33

13S

33

91

75

t75
775
I75
175

wATËR RIGHTS SEARCHdirectly below FcL
DOWNTOADED FROM THE DWR¡WEBSIT€ ON 12.1-201
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]ENSEN

39.
39.

-r7t.2

44 -ttl.2
442

4
4

5

-117.2 5

SANDRA LYNN SHELLEY

39.

42 -ttt.z

4

SANDRA LYNN SHELLEY

39.

44 -trr.2

5

ORA WATSON

0

30 3 SOUTH 100 WEST
30 3SOUTH100WE5T

39.
39.

0
0

390 NORTH 3OO EAST
390 NORTH 3OO EAST

DOROTHY LUND

47 -tLt.z

4

0
0

324 25TH STREET
324 25TH STREET

USA FOREST SERVICE

O

3

31.92

S

0

S
S

0
0

S

0

O
O
O
O

1594 WEST NORTH TEMPLE,
324 25TH STREET

STREET
STREET
324 25TH STREET
324 25TH
324 25TH

ORA WATSON
DOROTHY LUND
USA FOREsT SERVICE
ST STATE

39.
39.

47 -rtt.2 4
42 -111.2 4
47

39. 4495 -I11.25
-rlt.259
39. 4

OF UTAH DIVISION OF WI39. 44

SERVICE
USA FORESI SERVICE
USA FOREST SERVICE
USA FOREST SERVICE
USA FOREST

-7!1.2 4

-tLl.254

39. 4092 -ttL.23
-r71.24
39. 449
39. 4092 -ttL.23
39. 4092 -17t.23
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