Sheila Morrison - Grassy Trail Dam - Seismic update 3/17/06

0021

From: "Michael Hansen" <Mhansen@rbgengineering.com>

To: <dshaver@andalex.com>, <jlewis@andalex.com>, <jsorensen@andalex.com>,
<James_Kohler@blm.gov>, <Jeff McKenzie@blm.gov>, <Stan_Perkes@blm.gov>,
<Steve_Falk@blm.gov>, <steve_rigby@blm.gov>, <ecc@emerytelcom.net>, <mkstilson@hotmail.com>,
"Brad Price" <bprice@rbgengineering.com>, "Rob johnson" <robj@rbgengineering.com>,
<bretdixon@utah.gov>, <davemarble@utah.gov>, <karlhouskeeper@utah.gov>,
<pamgrubaughlittig@utah.gov>, <petehess@utah.gov>, <waynehedberg@utah.gov>

Date: 3/20/2006 11:44:51 AM

Subject: Grassy Trail Dam - Seismic update 3/17/06

During the week PGA values increased significantly from a previous high of 0.235¢g on the Hillside to
0.348g, and on the Dam from 0.171g to 0.268g. These accelerations were generated during a 2.6 mag
earthquake on 3/11/06, see attached reports for details. Reconnaissance of the area was completed by
both West Ridge and RB&G Engineering and no evidence of damage was noted.

Now that we have several readings for Inclinometer # 2 we are sending the data files out to be corrected
for errors.

Michael Hansen
Engineering Geologist

RB&G ENGINEERING Inc.
1435 West 820 North
Provo Ut. 84601

Ph 801-374-5771
SLC 801-521-5771
Fax 801-374-5773

email mhansen@rbgengineering.com
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RB&G ENGINEERING
Grassy Trail Dam, Seismic Summary for March 17, 2006

For the one-week period between March 10, and March 17, 2006 the number of
earthquakes increased from five to ten earthquakes were recorded near the site by the
UUSS. These MIS earthquakes ranged in magnitude from 1.4 to a high of 2.6. This 2.6
magnitude earthquake occurred at about 8:01 PM on Saturday March 11 and is the largest
magnitude event recorded since monitoring began over a year ago. During the past week
the area also had a 2.2 and 2.3 magnitude events. All of these earthquakes were recorded
on both the Dam and Hillside units.

The number of events recorded on the Hillside accelerometer increased during the past
week from 35 to 43 seismic events. The Dam unit increased from 27 to 41 events.

During the week PGA values increased significantly from a previous high of 0.235g on
the Hillside to 0.348g, and on the Dam from 0.171g to 0.268g. You may recall that
during the previous week the number of events and PGA values decreased from the week
before. This decrease may have indicated that fewer events contributed to a greater
buildup of pressure which eventually broke loose this week as the larger 2.6 mag event.
Many small events are better than fewer but larger events.

While mining continues to move away from the axis of the dam the lag time between
mining and the rock-bursts will likely lead to additional rock-bursts in the area nearest the
dam. Events may also increase due to the transition from an area of less to thicker
overburden.

Due to the PGA value on the dam exceeding 0.2g (0.268g), all piezometers and
inclinometers were read. The landslides and dam were inspected for tension cracks and
signs of movement. While much of the area is covered with snow no signs of significant
movement were observed on the surrounding landslides. Some minor surface sloughing
was noted at the vertical cut at Inclinometer # 4 northwest of the dam. On the east side of
the reservoir about 1,000 feet upstream of the dam is a steep slope trending down into the
reservoir. Some snow has sloughed off of a portion of this slope. It was also noted that
one boulder approximately 1 foot in diameter had rolled down the slope and is now
resting out on the ice of the reservoir. It is not known whether any of these movements
are associated with the magnitude 2.6 earthquake or just with the heavy snowfall and
melting during the week. It should also be noted that what appear to be small desiccation
(shrinkage) cracks appear on the crest of the dam on the east end (left) between
Peizometers #8/9 and Ob Well #1. (see photo)

Peizometer and inclinometer readings did not show any significant changes and seepage
water showed no discoloration or sediment. (Inclinometer accuracy is + 0.3 inch/100
feet)

RB&G Engineering
Michael Hansen
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BE9690
BE9689
BES68S
BE9690
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Grassy Trail Dam,
Hillside unit #9690
6 (V 4.37 - 4.37)

2006
Date/Time
/06 10:
/06 11:
/06 20:
/06 01:
/06 01:
/06 11:
/06 11:
/06 14:
/06 18:
/06 18:
/06 19:
/06 19:
/06 20
/06 20:
/06 03:
/06 03:
/06 08:
/06 08:
/06 09:
/06 09:
/06 11:
/06 11:
/06 13:
/06 13:
/06 18:
/06 18:
/06 19:
/06 19:
/06 22:
/06 23:
/06 23:
/06 23:
/06 23:
/06 01:
/06 01:
/06 05:
/06 05:
/06 09:
/06 09:
/06 12:
/06 12:
/06 08:
/06 08:
/06 08:
/06 12:
/06 12:
/06 16:
/06 17:
/06 17:
/06 19:

39:
149
13:
40:
40:
45:
45:
47 :
26:
26:
20:
20:
01:
01:
39:
39:
08:
08:
31:
31:
43:
43:
10:
10:
42:
42
33:
33:
20:
14:
14:
21:
21:
21:
21:
49:
49;:
35:
35:
03:
03:
09:
44
: 48
44:
44
45:
: 28
42
56:

33

44

42
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42
41
42
45
46
52
25
26
56
57
16
17
53
54
39
40
50
51
41
42
40
41
24
25
43
44
06
56
57
49
50
57
58
48
48
13
14
17
18
56
47

08
10
38

29
22

Tran
Peak
(mm/s)

* & ok

* k&

.333
.683
.778
.92

.06

.317
L7146
.841
.317
.333

* K Kk
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* kK

.06
71
.556
.556
.429
.524
.508
.444
.30
.67
.365
. 365
.76
.68
.333
.460
.476
.810
. 968
.333
.365
.03
.75
.27
.54
.810
.05
.778
.921
762
. 746
.714
.333
.651
.651
.476

QOO0 OO0 OORFROFRRPRRPRFPOODOOOOONRPROONRFOOOOOO R

Carbon County,
Dam #9689
Event Report:

Vert
Peak

(mm/s)

* % *

* K &

.270
.540
.841
.46

.37

.286
.587
.587
.333
.635
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N oo

.746
.33

.508
. 397
.429
.365
.508
.444
.71

.11

. 365
.746
.02

.02

.254
. 365
.333
.476
.952
.254
.619
.365
.25

.60

.11

.889
.35

. 365
.857
.587
.651
.444
.746
.603
.444
.540
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Utah
Event

Long
Peak

(mm/s)

* kK

* kK

. 714
.587
.22
.49
.25
. 667
.06
.46
.873
. 397

* ok Kk
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.746
.19
.857
.984
.746
.889
. 905
. 937
.11
.21
.984
.476
.05
.44
.651
.746
.873
.571
.59
.825
.429
.651
.90
.70
.10
.24
.48
.365
.43
.60
.06
.32
.365
.10
.21
.857
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PVS1
(mm/s)

* ok ok

* Kk *

.737
.916
.41
.38
.73
. 669
.27
.47
.895
.635

* % %
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* ok ok

.33
.45
.07
.990
.877
.895
.06
.941
.45
.23
. 999
.748
.08
.27
.653
.855
.876
.02
.75
.833
. 627
.18
.44
.93
12
.24
.57
.833
.67
.60
.24
.32
. 747
.22
.22
.918
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Trigger
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Long
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Tran
Accel

(g9)

* kK

* kK

.00663
.00829
.00663
.0215

.0149

.00663
.00829
.00663
.00663
.00663

Vert
Accel

(g)

* kK

* %k

.00663
.00663
.00994
.0133

.0133

.00663
.00663
.00829
.00663
.00829
0.108

0.101

.00994
.0133

.00663
.00663
.00663
.00663
.00663
.00663
.0133

.011e

.00829
.00994
.00994
.0133

.00663
.00663
.00663
.00994
.0116

.00663
.00994
.00663
.0182

.0149

.011e6

.00994
.0199

.00663
.00829
.00829
.00663
.00663
.00994
.00663
.00663
.00663

ool eoleRoNoNoNeNoNo
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Long
Accel

(g)

* ok ok

* % %

.0166
.0166
.00994
.0166
.0149
.00663
.0116
.00994
.00829
.00829

[eoleNoNeoNeoNoNoNeNeNe]

"0.268

0.167
.0166
.0133
.0149
.00994
.0182
.00829
.0133
.00829
.0199
.0282
.0149
.00663
.0199
.0166
.00663
.0149
.00663
.0166
.0116
.0116
.00663
.0133
.0166
.0199
.0199
.0232
.0133
.00994
.0149
.0116
.00994
.00994
.00663
.00829
.00829
.00663
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Description

Start Monitoring
Start Monitoring
Grassy Tr. Dam
Grassy Tr. Dam

Hillside
Grassy Tr.
Hillside
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Trx.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Hillside
Grassy Tr.
Hillside
Hillside

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam
Dam

Dam

Dam

Post Event Note
first line

Start Monitoring
Start Monitoring

EQ Mag 1.6
EQ Mag 1.6

Largest Earthquake,
Largest Earthquake,

EQ Mag 1.6,
EQ Mag 1.6,

EQ Mag 1.5,
EQ Mag 1.5,

EQ Mag 1.7,
EQ Mag 1.7,

EQ Mag 1.4,
EQ Mag 1.4,

Mag 2.6,
Mag 2.6,

PGA 0.268g
PGA 0.348g

PGA 0.0199g
PGA 0.0282g

PGA 0.0199g
PGA 0.0166g

PGA 0.0199g
PGA 0.0199g

PGA 0.00829g
PGA 0.00829g
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BE9689
BE9690
BE9S689
BE9690
BES689
BE9690
BE968%
BE9690
BES689
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Mar
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Mar
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15
15
15
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15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
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/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
/06
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/06
/06
/06
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00:
00:
10:
10:
11:
11:
12:
12:
17:
17:
20:
20:
21:
21:
21:
21:
07:
07:
10:
10:
11:
11:
12:
12:
14:
14:
14:
14:
17:
17:
17:
17:

04

04:
08:
08:
08:
09:

24
24:
32:
32:
33:
33:
: 23
: 25
07:
124
23:
23:
10:
:45
25:
25:
: 20
51:
14:
14:
58:
58:
02:
02:
05:
05:
52:
52:
33:
33:
53:
53:
:30:
30:
26:
:20
53:
56:

02
02

07

10

51

26

12
13
17
18
48
50

23

16
17
43

22
23

22
36
38
10
11
00
02
30
31
15
16
16
17
57
58
44
46
18

32
51
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. 937
.603
. 603
. 667
.73

.43

.619
.317
. 905
.921
.460
.381

(21
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. 968
.810
.254
.333
.603
.524
. 397
.302
.10

. 905
.857
.540
.44

.79

.13

.24

.667
.556
. 968
.476
. 905
.810

* k&
* kK%
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.460
.381
.587
.492
.49

.22

. 429
. 397
.746
.603
.413
.317
.32

.45

. 984
. 698
. 317
.683
.524
.381
.333
.286
.14

.714
.619
.476
.937
.810
.46

.19

.365
.444
.683
.587
.778
.540

* % Kk
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.587
.619
.14
.17
.33
.18
.683
.714
.11
.56
.683
841

w W -
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.635
.476
.921
.984
.603
.714
.95
.95
.03
.21
.59
.22
.41
.41
.460
.730
. 984
.11
.41
.56

* %k
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.01
. 754
.26
.18
.39
.41
.924
.738
.36
.56
.824
.844
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. 663
.683
.04
.01
.661
.726
.21
.96
.12
.22
.68
.70
.50
.69
.792
.780
.37
.15
.52
.57
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Tran
Long
Long
Long
Vert
Vert
Long
Long
Vert
Vert
Long
Long
Vert
Vert
Vert
Vert
Long
Vert
Long
Long
Long
Long
Vert
Vert
Vert
Long
Vert
Vert
Vert
Vert
Tran
Long
Vert
Long
Vert

Long
* % Kk

* % *

.00994
.00663
.00663
.00829
.01l66

.0282

.00829
.00497
.00829
.00829
.00663
.00663
0.154

0.182

.00829
.00829
.00663
.00663
.00663
.00663
.00663
.00663
.00994
.00663
.00829
.00663
.0116

.0133

L0133

.0232

.00994
.00663
.0116

.00663
.00663
.00663

* ok ok
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* ok ok
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.00663
.00663
.00663
.00829
.0133

.0249

.00663
.00663
.00663
.00663
.00829
.00663
.0696

.0613

.00994
.00829
.00663
.00829
.00663
.00663
.00663
.00663
.00994
.00829
.00663
.00829
.00829
.00994
.0133

.0116

.00663
.00829
.00663
.00663
.00829
.00663

* kK

* kK

.00663
.00829
.0133
.00829
.01l66
.0365
.011e6
.00829
.011e6
.00994
.0149
.00663
.0911
0.106
.0166
.0116
.0133
.00829
.00829
.00829
.00663
.00829
.0166
.0133
.00829
.0116
.0133
.0166
.0199
.0199
.0133
.00663
.00829
.00994
.0166
.00994
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Grassy Tr. Dam
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Grassy Tr.
Hillside
Keyboard Stop
Keyboard Stop

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

EQ Mag 2.2,
EQ Mag 2.2,

EQ Mag 2.3,
EQ Mag 2.3,

EQ Mag 1.4,
EQ Mag 1.4,

EQ Mag 1.6,
EQ Mag 1.6,

No events recorded.
No events recorded.

PGA 0.0166g
PGA 0.0365g

PGA 0.154g
PGA 0.182g

PGA 0.00829g
PGA 0.0116g

PGA 0.0199g
PGA 0.0232g

(Keyboard Exit)
(Keyboard Exit)



1istenire’® Event Report

Date/Time Vert at 20:01:16 March 11, 2006 Serial Number BES689 V 8.01-8.0 MiniMate Plus
Trigger Source Geo: 0.600 mm/s Battery Level 6.3 Volts
Range Geo :31.7 mm/s Calibration November 9, 2005 by Instantel Inc.

Record Time  11.75 sec (Auto=6Sec) at 1024 sps File Name K689B250.Y40

Job Number: 1

Notes USBM RI8507 And OSMRE
Location: Grassy Tr. Dam
Chent 254 | | | | S | | ; ' | ST SR
User Name: > ‘ oo I
General: 200 T
Extended Notes
100~ T
Post Event Notes il ]
Largest Earthquake, Mag 2.6, PGA 0.268g +
Q)
) £
Microphone Disabled E
PSPL N/A >
ZC Freq N/A ]
Channel Test N/A S
>
Tran Vert Long
PPV e 218 **omm/s
ZC Freq 10 5.5 87 Hz
Time (Rel. to Trig) 0.266 0.373 0.255 sec
Peak Acceleration 0.196 0.108 0.268 g
Peak Displacement 0.819 0465 0.724 mm
Sensorcheck Check Check Check
Peak Vector Sum *** mm/s at 0.270 sec >
N/A: Not Applicable Frequency (Hz)
*** 1 Qutof Range Tran: + Vert: x Long:

Long
Vert
!A;.Nh(\ﬁ: N e
Tran 1 ‘[va‘ N U VTNt it o U O U T O I O I A I 00

Time Scale:0.50 sec/div Amplitude ScaleGeo: 10.00 mm/s/div
Trigger =p— — — —4 T

Printed: March 20, 2006 (V 4.37 - 4.37) Format Copyrighted 1996-2003 Instantel Inc.
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Date/Time Vert at 20:01:17 March 11, 2008
Trigger Source Geo: 0.600 mm/s

Range Geo :31.7 mm/s

Record Time  9.75 sec (Auto=6Sec) at 1024 sps
Job Number: 2

Notes

Location: Hillside

Client: WEST RIDGE MINE

User Name: RB&G ENGINEERING

General:

Extended Notes

Post Event Notes
Largest Earthquake, Mag 2.6, PGA 0.348g

Microphone Disabled

PSPL N/A
ZC Freq N/A
Channel Test N/A

Tran Vert Long
PPV R 13.2 270 mm/s
ZC Freq 8.0 84 51 Hz
Time (Rel. to Trig) 0249 0446 0316 sec
Peak Acceleration 0348 0.101 0.167 g
Peak Displacement 0.908 0244 0645 mm

Sensorcheck Passed Passed Passed
Peak Vector Sum *** mm/s at 0.315 sec

N/A: Not Applicable
*** : Outof Range

Event Report

Serial Number BE9690 V 8.01-8.0 MiniMate Plus
Battery Level 6.1 Volts

Calibration November 29, 2005 by Instantel Inc.
File Name KB890B250.Y50

USBM RI8507 And OSMRE

254 | e | i

200—

100—-

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: @

Long

Vert

Tran

Time Scale:0.50 sec/div Amplitude ScaleGeo: 10.00 mm/s/div
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Depth in feet

GRASSY 1A, A-Axis
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GRASSY 1A, B-Axis
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GRASSY2A-AMAXs - GRASSY:2A-B Axis
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GRASSY:2A - A Axis vs B Axis
Initial survey: 12/10/2005 09:50 AM
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GRASSY 2A, A-Axis \/

GRASSY 2A, B-Axis
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TAKERE’ADTI’VGSATRIME’LEV. ) 05-2 79-4 05-4 79-3 05-3Ak
5+62 5+15 4414 ~4+14 3+63 2+77
Dam Crest Elev. (ft) 7600.0 PIEZ. PIEZ. OW. PIEZ. PIEZ. oWw. PIEZ PIEZ PIEZ PIEZ
Spillway Elev. (ft) 7592.5 8 9 1 2 3 13 14 4 10 5 6 7

Rim Elev. (ft) 7601.5 7601.8 78017 7558.9 7558.9 7601.7 7601.8 7528.8 7512.0 7519.5

Tip Elev. (ft)  (actual) || 75545 753584 | 74918 | 75254 74910 | 75210 74917 7550.8 7501.5 7479.5 7493.0

Piezometer Location: CREST CREST CREST CREST CREST D.S. SLOPE | D.S. SLOPE CREST CREST CREST TOE TOE TOE

EMBANK. FOUND. EMBANK/FOUND EMBANK. FOUND EMBANK. FOUND. EMBANK/FOUND EMBANK. EMBANK. FOUND. FOUND. FOUND.

Date Initials | Reservoir] 45.75' 65' 110" 76.2' 110.7" 36.5' - 588 110" 49.5" 285 27.3 32.5' 26.5'

Elevation | = (47 (66.4) (183 C [37.9) (59 29

8/30/05 LW -36" 23.2 26.2 37.4 54.5 95.6 35.2 53.8 90.9 30.8 19.6 61.7 21.3 9.0 14.6
9/12/05 LW -44" 23.9 26.6 37.8 54.4 96.1 35.1 54.3 91.3 31.5 20.4 61.7 21.9 9.4 15.2
9/19/05 DC -59" 24.6 27.1 39.3 54.5 96.4 35.3 54.5 89.7 321 21.0 61.8 22.4 9.7 14.5
9/28/05 LW -65" 24.9 27.4 40.4 54.5 96.6 35.3 54.8 90.2 32.3 21.3 61.8 22.8 9.7 15.7
10/7/05 WD -72" 25.2 27.6 40.5 54.4 96.6 35.2 54.8 91.3 32.5 21.6 61.8 23.0 9.5 15.8
10/14/05 LW -69" 25.4 28.1 41.6 54.6 96.8 35.4 54.9 91.4 32.8 22.0 61.9 23.1 9.6 15.7
10/24/05 WD -63" 25.2 28.3 40.0 54.5 96.7 35.4 54.8 91.3 32.8 222 61.8 22.9 9.3 15.7
11/2/05 WD -68" 25.5 28.4 26.2 54.5 97.2 35.3 55.4 93.0 32.8 22.3 62.0 24.4 10.4 16.0
11/7/05 LW -75" 26.0 27.7 26.7 54.5 97.7 35.4 56.6 93.6 33.0 22.4 62.0 25.2 10.8 16.2
11/18/05 WD -73.5" 26.0 28.0 26.1 54.6 98.1 35.4 56.4 93.8 33.2 22.7 62.0 25.7 11.2 16.4
12/9/05)  MKS -66.5" ice 25.9 29.2 26.1 54.5 98.9 35.4 57.2 94.0 33.1 22.8 62.2 26.3 12.5 17.1
12/30/05]  MKS -48" ice 25.1 29.2 28.1 54.3 98.7 35.3 56.9 93.1 32.4 22.5 62.3 24.9 12.0 17.1
1/27/06]  MKS -24" ice 241 28.8 27.0 54.3 97.0 35.5 55.0 92.2 31.5 21.7 62.4 22.0 9.6 15.7
2/17/06]  MNH -23" ice 24.0 28.9 27.3 54.1 96.1 35.6 54.2 92.2 314 21.2 62.4 21.6 8.9 14.8
3/3/06] MNH -27" ice 24.2 28.4 29.8 54.3 96.1 35.6 54.2 95.0 31.3 21.2 62.5 22.0 3.0 14.6
3/17/06|MNH -22" ice 23.9 28.3 27.8 54.2 96.4 35.6 54.4 95.3 31.3 21.1 62.6 22.0 9.2 14.5
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