UTAH POWER AND LIGHT COMPANY

1982 SUBSIDENCE REPORT

TABLE OF CONTENTS

INtYOAUCLEION & & & « o« o o o o o & & & s e s e e s s o . 1

Deer Creek 9th East,
Wilberg 1st Right . . . « + + « + « « ¢« « ¢ « & « = 3

Deer Creek l1st North . . . « ¢ « ¢ « ¢ o o o o« ¢ o o « = 5
Beehive 8th WeSt . v v « ¢ ¢ o« o o « s o o o o o o o =« = 6
Little Dove 1st North . . ¢ + « o o « o o o « o o o =« « 7

Beehive 4=2 West,
Deseret S5th WeSt + v v o o o o o o o« o ¢ s « « o « 9

N Deer Creek 4th, 5th, 6th and
7th Longwall Panels -
Wilberg 10th Right . . . « « « « « « & « o ¢ « « = 10

SUMMATLY « o o o = '« o o o o s o = o o o = o s o o « « =« 11

APPENDICES

Des-Bee-Dove Mines, Subsidence Study by Engineering
Enterprises Inc.

Deer Creek Mine, Subsidence Graphs and Printouts, Bureau of
Mines

DIVISION 0F
OiL, GAS & MINING



1982 SURSIDENCE REPORT

INTRODUCTION

The East Mountain Subsidence Monitoring Study is
an ongoing project designed to detect and observe the
effects of and report mining induced subsidenge caused by
the Deer Creek, Wilberg and Des-Bee-Dove Mines (see figure
1). This report is the second annual report submitted
covering the monitoring period between August 1981 and
August 1982.

The initial report submitted in 1982 describes in
detail the monitoring methods used in this study.
Therefor - a detailed discussion will not be given here.

In brief, UP&L uses aerial photogrammetric survey methods
augmented by conventional monumentated on the ground
surveys, and an annual helicopter recconnaissance to monitor
subsidence. 1In addition, the Bureau of Mines continues to
monitor subsidence caused by Multiple Seam longwall mining
above the Deer Creek and Wilberg Mines. Data collected by
all these methods are discussed herein.

LOCATION

A helicopter reconnaissance above all areas of
UP&L mines which may have subsided was completed on July
20th 1982 (see figure 2). This survey revealed an area of
subsidence in addition to the five areas reported in 1982.
The location of this most recent area of subsidence is
shown together with the five previously identified areas as

shown in figure 2.



The observed subsidence at each of the six
locations is discussed, by section, in the following
paragraphs. The previous report discussed the topographic
and geologic setting of the five initially observed areas,
therefore, the discussion will not be repeated here.
However, if the reader has guestions regarding this
information a review of the 1981 monitoring report should

clarify these issues.
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DEER CREEK 9TH EAST - WILBERG 1ST RIGHT

Subsidence in this area was first documented in
the 1981 subsidence monitoring report submitted in
December, 1982. The relationship of the area of subsidence
with the current Deer Creek and Wilberg Mine workings is
shown in figure 3. .

The Subsidence monitoring during 1982 showed a
continuation of surface deformation even though the section
has been abandoned since the 1981 survey was completed.

The maximum subsidence which occurred prior to August 1881
was seven feet and was located immediately above the mine
workings (see figure 4). This area overlies burned coal in
both the = 1ind Canyon and Hiawatha Seams which supports the
theory that the clinker beds have been crushed allowing
subsidence to occur outside of the area of mine workings.

In addition to increacsed subsidence between 1981
and 1982 more fractures were mapped on the surface.
Generally these fractures were within the graben like
feature which is present in the disturbed area; however,
some local fractures have develéped within the Blackhawk
formation where the overburden above the mine workings is
about 400 feet (see figure 4, coordinates 2,109,500 E,
361,100 N).

The 1982 aerial mapping has identified one area
where the land surface appears to have raised up to seven

feet (see figure 4, coordinates 2,109,500 E, 360,500 N).



This area -s a debris pile formed by a thin slab of the
Castlegate Sfzncéstone Cliff which fell between 1981 and
1982. It ic possible that this area has subsided one or
two feet pricr to being covered by the debris.

Yo Hydrologic impacts of this area of subsidence

have been cbzerved.
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DEER CREEK 1ST NORTH

The 1st North section of the Deer Creek Mine is
mined out and sealed having been abandoned in 1978.
Nevertheless, additional subsidence was detected during the
1981 - 1982 monitory period. BAs of August 1981 a maximum
of two feet of subsidence had occurred above the mine
workings. The 1982 survey showed a slight increase to a
maximum of 2.5 feet of subsidence. A comparison of figure
5 with figure 6 illustrates that the area of maximum
subsidence is centered above the abandoned mine workings.
Nc additional fracturing of surface disturbance has been

observed at this location.
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BEEHIVE MINE 8TH WEST

“pillar extraction mining continued throughout the
August 1981 to August 1982 monitoring period in the Beehive
8th West section. All of the pillar extraction was
adjacent to burned coal. There the subsidence was measured
to have dropped three feet in 1981 with no change measured
in 1982.

Although pillars were pulled as far as 1100 feet
south of the area mined in 1981, the area of subsidence
remained the same as in 1981. In general this area of
subsidence appears to have stabilized (see figures 7 and

8).
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1ST NORTH LITTLE DOVE

The 1982 subsidence monitoring revealed a new
area of subsidence on a steep side hill about one mile
south of the Deer creek Mine portal (see figure 9). In
this area the Castlegate Sandstone crops out forming a 250
foot cliff which overlies a steep cedar covergd slope (see
figure 10). The coal within this area is overlain by 600
to 1200 feet of overburden.

This area of subsidence is adjacent to an area
overlaying an unmepped portion of the abandoned American
Fuels mine. In early August of 1982 mining in the First
North section of the Little Dove Mine intersected the old
mine wor:= ngs about 2600 feet south of where they were
depicted on a map (see figure 11). The mining conditions
in that area indicated that the strata were highly
stressed. In some cases pillars were crushed prior to the
time they could be extracted. Apparently the recent mining
rejuvenated the stresses above the old working causing
subsidence to occur in this area. The angle of draw offset
the subsidence so it is located about 200 feet east of the
mine workings.

The observed subsidence is evident from five
northeast trending fractures, the easternmost and largest
of which is located along the surface trace of the Bear
Creek fault. The land surface in this area has been
measured photogrammetrically to have dropped up to two feet

(see figure 12).



The cause of this s:bsidernce can only be
attributed to the added stresses sub’ected to the American
fuel mine workings when the Little Dcve Mine approached
that area. The Eighth West Beetlive Mine section is located
immediately above this area but those mine working remain
open without any pillars having been pulled.

Therefore, the eighth west section of the Beehive
Mine is not considered as the czuse cf the subsidence. It
is felt that this area will have no impact on the hydrology
of this area because the strata avrpear to be dry and no

springs have been observed on tre surface in this area.

n
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BEEHIVE 4TH WEST, DESERET MINE 5TH WEST

Mining in this area in both the Beehive and
Deseret Mines had been completed prior to August of 1981.

A total of 18 feet of coal was mined in the two seams and
pillars were extracted allowing the mine workings to
collapse (see figure 13). .

The subsidence in this area was measured using a
conventional monumented grid centered over the Beehive Mine
4th West section. This monitoring revealed that the
maximum subsidence had increased slightly from 1.7 feet in
1981 to 2.5 feet in 1982 as shown in figure 14.

No visual effects or fracturing have been
observed «n this study site. On the ground monitoring will
continue through 1983 and be terminated if no further
subsidence is detected. This area will be covered by
annual photogrammetrical methods for the remainder of

mining life.
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DEER CREEK MINE 4TH, 5TH, 6TH, and 7TH LONGWALL PANELS,
WILRERG MINE 10TH RIGHT

By August of 1982 longwall mining in three panels
in the Deer Creek Mine (4th E, 5th E & 6th E) had been
completed and the mining ‘in the southernmost longwall panel
in the Deer Creek mine in that area (7th E) had begun.
Underlying these panels in the Wilberg Mine the first
longwall panel in this area (10th Right) was also being
mined.

| The Bureau of Mines subsidence monumentation and
survevs revealed that the subsidence in this area had
increased from 2.6 feet to over 5 feet between 1981 and
1982. The measurements taken showed the greatest area of
subsidené; to be located over the 6th East panel of the
Deer Creek Mine as can be seen by comparing figures 15 and
16. This subsidence has occurred without any fracturing or
visual evidence on the surface. ©No springs have been
identified within the area of subsidence but springs
located one-fourth mile west still show no effect from the

subsidence.

10
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SUMMARY

As of August 1982, Utah Power and Light Company
has identified six areas of mining induced subsidence.

Four of the areas are very similar in geologic setting and
observed subsidence effects. These are located in areas of
steep slopes and cliffs formed by the Castlegate Sandstone.
also, the mine workings were located adjacent to burned
coal or abandoned mine workings. These factors helped
promote fracturing which reached the surface. Two aresas
having a different geologic setting and observed effects of
subsidence were also identified. These areas are located
within the interior of the property with much greater
overburé~. above the coal seam. Although large areas of
coal have been removed by longwall and room and pillar
methods beneath these areas, the strata have subsided
without the development of surface fractures.

The influence of modern mining methods on
allowing surface subsidence to occur without impacting the
environment has been demonstrated in the mining of the Deer
Creek 4th through 7th East longWall panels.and the Beehive
4th West - Deseret 5th west room and pillar sections. 1In
these areas subsidence has occurred without any visual or
hydrologic effects. In excess of 80% of the property have
conditions similar to those areas. It is therefore felt
that the mining methods utilized are suited to the geoclogic

conditions allowing a controlled subsidence to occur.

11



REPORT OF SUBSIDENCE STUDY
LOCATED ON EAST MOUNTAIN ABOVE THE

DES-BEE-DOVE
COAL MINES

from October 1980
- to November 1982

By

Intermountain Aerial Surveys
A Div. of Engineering Enterprises, Inc.

Salt Lake City, Utah



1I.

IIT.

SUBSIDENCE REPORT
DES-BEE-DOVE COAL MINES

Scope of Work

A. Establish Monuments on East Mountain above the
"Des-Bee-Dove" Mine System as directed. Included
sketch shows locations as related to mine workings.
Computation sheets identify station location by State
Plane Coordinate System (Utah Central Zone Modified
C.A.F. = 1.0004350)

B. Monitor elevation changes on Monuments at monthly
intervals as long as weather allows practical access.

Procedures

A. Elevations were established in 1980 by use of trigono-
metric leveling. Vertical angles were measured with a
Wild T-2 theodolite. Accepted survey practices were

utilized +: insure reasonable accuracies.
B. 1982 Elevations were monitored by differential leveling.
Third order technigue and accuracies were observed.

C. Horizontal point determination was accomplished by
employing third order technigues. Wild T-2 theodolites
and AGA Model 78 Distance Measuring Equipment were used.

Control Datum

Control point "P-3" is used as the reference monument for this
study. It is located on East Mountain, east of the monitoring
line (See computation sheets). Its stability has been tested
by recalculating several control networks which have passed
through the station throughout the last several years. To
insure against the possibility of future subsidence it will

be tied to control point "M-2" at systematic periods throughout
the monitoring year by trigonometric leveling. M-2 is located
near the portal of the Deseret Mine and is outside of the area
of any suspected subsidence.



STATION

BS-21

BS-20

BS-19

BS-18

BS-17

BS-16

BS-15

BS-14

BS-13

BS-12

BS-11

B5-10

BS-9

BS-8

VABM
OCT 80

9239

9223

9210.
9201.
9188.
9167.
9147.
9125.
9106.
9085.
9062.
9038.
90J6.
8993.

8962.

.89

.5

3

3

5

3

8

JULY 82

9239.89

9223.60

92106.32

9202.00

9188.74

9167.14

9146.73

9124.75

9105.91

9084.81

9061.21

9037.15

9015.38

8992.14

8961.74

SUBSIDENCE STUDY

DES-BEE-DOVE COAL MINES

AUGUST 82

9239

9223.

9210

9201.

9188

9167

9146

9124.

9105.

9084

9060

9036

9015

8991

8961

.89

55

.27

94

.66

.05

.61

73

.61

.99

.91

.11

.86

.44

SEPT 82

OoCT 82

9239

9223

9210

9202

9188.

9167

9146.

9124.

9105

9084

9061

9037

9015

8992

8961.

.89

.60

.36

.03

71

.12

71

12

.90

.80

.20

.13

.36

.14

74

NOV 82

9239.89
9223.56
9210.28
9201.96
9188.68
9167.08
9146.66
9124.66
9105.81
9084.70
9061.11
9037.05
9015.27
8992.03

8961.64

DIFF.

80

Fi

+0

+0

+0

- NOV 82

xed

.1

.1

.1



STATION

BS-7

BS-6

BS-5

BS-4

BS-3

BS-2

BS-1

VABM

OCT 80

8931.0

8900.6

8867.4

8846 .5

8806.6

8795.2

8785.6

JULY

8930

8899

8867.

8846

8806.

8795.

8785.

82

.08

.81

45

.56

76

36

67

SUBSIDENCE STUDY

DES~-BEE-DOVE COAL MINES

AUGUST 82

8929.

8899

8867

8846

8806

8794

8785,

74

.45

.10

.19

.38

.98

27

SEPT 82

OCT 82

8930

1899,

8867

8846.

8806

8795

8785.

.07

79

.46

60

.80

.40 .

73

NOV 82

8929

8899.

8867,

8846

8806.

8795

8785

.98

71

39

.51

71

.29

.54

DIFF.

80

-~ NOV 82



BS-9

BS-9

#1
#2
#3
#4

#1
#2
#3
#4

"STATION

No.

No.

No.

No .

So.

So.

So.

So.

VaBM
OCT 80

8983.
8973,
8960.

8946.

8995.
8992.
8980.

8958,

JULY

8982

B972

8958

8945

8994

8991.

8979

8957

82

.48

.44

.44

.12

.72

73

.85

.61

SUBSIDENCE STUDY

DES-BEE-DOVE COAL MINES

AUG

8982

8972

8958

8944.

8994

8991.

8979

8957.

82

.19

.15

.15

82

.44

45

.57

32

SEPT 82

oCT

8982

8972

8958

8945

8994

8991

8979

8957,

82

.48

.44

.42

.10

.72

.72

.84

57

NOV

8982.

8972.

8958

8945

8994

8991

8979.

8957

82

36

32

.32

.02
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