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

To: <James_Kohler@blm.gov>, <Jeff _McKenzie@blm.gov>, <Stan_Perkes@blm.gov>,

<Steve_Falk@blm.gov>, <steve_rigby@blm.gov>, <jllewelyn@co.carbon.ut.us>,
<ecc@emerytelcom.net>, <sunny1@emerytelcom.net>, "Brad Price" <bprice@rbgengineering.com>,
"Rob johnson" <robj@rbgengineering.com>, <bretdixon@utah.gov>, <davemarble@utah.gov>,
<karlhouskeeper@utah.gov>, <marcstilson@utah.gov>, <pamgrubaughlittig@utah.gov>,
<petehess@utah.gov>, <waynehedberg@utah.gov>, <dshaver@utahamerican.com>

Date: 8/21/2006 7:08:44 PM

Subject: Grassy Trail Dam seismic update 8/19/06

Here is the seismic, inclinometer, and piezometer updates for 8/19/06 .
This past week we saw more MIS earthquakes reported than any other week this year.

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




RB&G ENGINEERING
Grassy Trail Dam, Seismic Summary for August 19, 2006

For the two week period between August 4 and August 19, 2006 the number of MIS
(Mining Induced Seismicity) earthquakes recorded near the site by the UUSS increased to
62. For comparison the following table summarizes the number of earthquakes and
events recorded on the dam and Hillside units during the past three weeks. It should be
noted from the table that while the number of earthquakes has increased during the last
week the number of events recorded on the Dam and Hillside units has decreased. Prior
to the 38 earthquakes recorded this past week, the highest number recoded during the a
seven day period was 26 (ending on July 13%). MIS earthquakes ranged in magnitude
from 0.9 to a high of 1.9. During the past two weeks thirty-three earthquakes were not
recorded on the Dam and Hillside monitoring units.

7 Days Ending |Earthquakes|  Hillside Dam
3-Aug 22 17 19
10-Aug 22 23 23
18-Aug 38 12 17

Total 82 52 59

During the past two weeks the highest Peak Ground Acceleration (PGA) value recorded
on the Hillside decreased from a previous high of 0.0298g to 0.0199g. Highest PGA
value on the Dam decreased from 0.0249¢g to 0.0182g. The largest, 1.9 earthquake did not
generate the highest PGA values. The 0.0182g event on the Dam occurred during a 1.6
magnitude event while the 0.0199g event on the Hillside occurred during a 1.4 magnitude
event.

Inclinometers I-2, I-3, and I-4 continue to show similar movements as the last readings.
Piezometer readings are also similar to the previous reading.

No cracks or signs of movement were noted on the dam or abutments above the dam.
And no significant changes in seepage readings were observed.

Michael Hansen
RB&G ENGINEERING
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BE9690
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BE9690
BES689
BES680
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BESE90
BES689
BES690
BE9689
BES689
BE9690
BE9689
BES689
BES690
BE9689
BE9690
BE9689
BES690
BES689
BES690
BE9689
BE9690
BES689
BE9689
BEYE90
BE9689
BE9689
BE9689
BESES0

Date

8/4/06
8/4/06
8/4/06
8/4/06
8/4/06
8/4/06
8/4/06
8/5/06
8/5/06
8/6/06
8/6/06
8/6/06
8/6/06
8/6/06
8/6/06
8/6/06
8/7/106
8/7/06
8/7/06
8/7/06
8/7/06
8/8/06
8/8/06
8/8/06
8/8/06
8/8/06
8/8/06
8/8/06
8/8/06
8/8/06
8/8/06
8/9/06
8/9/06
8/9/06
8/9/06
8/10/06
8/10/06
8/10/06
8/10/06
8/10/06
8/10/06
8/10/06
8/10/06
8/10/06
8/10/06
8/10/06
8/10/06
8/11/06
8/11/06
8/11/06
8/11/06
8/11/06
8/11/06
8/12/06
8/12/06
8/12/06
8/12/06
8/13/06
8/13/06
8/13/06
8/13/06
8/13/06
8/13/06
8/13/06
8/13/06
8/13/06
8/13/06
8/14/06
8/14/06

Grassy Trall Dam, Carbon County, Utah

Time

11:19:21
11:38:27
12:03:01
22:36:35
22:36:36
22:48:20
22:48:21

7:00:59

7:01:00
12.00:53
12:00:54
14:39:06
14:39:07
20:07:10
20:07:12
21:00:50
11:31:34
11:31:36
17:30:53
23:11:22
23:11:24

6:31:28

6:52:52

6:52:54
10:28:11
13:18:28
13:18:30
17:27:52
17.27:54
20:24:32
20:24:34

2:11:01

2:11:03
14:09:08
14:09:11

6:03:26

6:03:29

7:21:06

7:21:09
10:39:37
10:39:40
12:17:49
12:17:52
14:53:02
14:53.:06
20:09:43
20:09:47
11:49:37
11:49:41
16:01:01
16:40:48
16:40:51
23:43:45

9:04:37

9:04:41

9:50:62
16:09:19
11:28:21
11:28:26
17:40:52
17:40:57
19:37:44
19:37:49
21:10:04
21:11:49
21:11:54
23:18:58

0:33:57
20:06:18

August 19, 2006

Tran Vert
Peak Peak
(mm/s)  (mm/s)
0.889 0.841
ik kk
0.587 0.254
0.683 0.587
0.746 0.222
0.603 0.714
0.651 0.206
0.683 0.714
0.762 0.317
0.635 0.667
0.698 0.27
0.746 0.794
0.571 0.254
0.619 0.46
0.444 0.603
0.857 0.571
0.921 0.905
0.683 0.587
0.635 0.333
0.698 0.73
0.444 0.429
0.683 0.413
0.873 0.794
0.444 0.222
0.762 0.349
0.857 0.714
1 0.746
1.3 1.1
0.937 0.825
1.49 1.16
1 0.444
0.825 0.889
0.651 0.222
0.698 0.651
0.619 0.333
0.683 0.651
1.19 0.492
1.16 1.02
0.778 0.349
1.02 0.794
0.571 0.254
0.683 0.587
0.857 0.254
0.603 0.683
1.13 0.714
1.16 0.841
0.905 0.349
0.635 0.762
0.206 1.19
1.13 0.444
0.841 0.905
0.825 0.762
0.905 0.365
0.651 0.794
0.603 0.222
0.778 0.429
0.635 0.349
0.746 0.687
0.444 0.27
0.825 0.571
1.02 0.444
1 0.857
0.619 0.46
0.698 0.333
1.13 0.794
0.619 0.635
0.905 0.73
0.698 0.317

Long
Peak
(mm/s)

kew

0.825
k

0.635
0.619
0.651
0.778
0.508
0.619
0.667
0.651
0.825
0.651
0.635
0.556
0.365
1.19
0.937
0.444
0.794
0.683
1.08
0.952
0.778
0.667
0.889
0.762
1.24
1.16
1.1
1.17
0.794
0.81
0.556
0.571
0.603
0.444
1.24
1.14
0.73
0.857
0.603
0.444
0.587
0.508
0.857
0.841
0.762
0.571
0.571
0.937
0.619
0.508
0.762
0.794
0.492
0.508
0.603
0.651
0.698
0.476
0.873
0.841
0.333
0.825
0.873
0.54
0.651
0.794

PVS1
{mm/s})

147
rkk

0.832

0.77
0.748
0.905

0.74
0.842
0.801
0.729
0.844

1.02
0.755
0.739
0.735

1.45

1.29
0.802
0.989
0.965

1.23
1.07
0.827
1.19
1.14
1.41
1.46
1.19
1.67
1.17
1.18
0.675
0.796
0.704
0.777
1.65
1.63
0.985
1.32
0.638
0.696
1.03
0.735
1.34
1.32
1.18
0.809
1.23
1.44
1.07
1.07
1.17
1.1
0.623
0.841
0.669
0.871
0.727
0.946
1.14
1.21
0.656
0.914
1.29
0.795
1.03
0.813

Trigger

Tran
Long
Long
Tran
Long
Tran
Vert
Tran
Tran
Long
Vert
Long
Tran
Vert
Tran
Tran
Tran
Long
Tran
Long
Long
Tran
Long
Long
Long
Vert
Vert
Vert
Tran
Tran
Tran
Tran
Tran
Long
Tran
Tran
Tran
Tran
Long
Long
Tran
Tran
Tran
Vert
Long
Tran
Vert
Vert
Tran
Tran
Tran
Tran
Tran
Tran
Tran
Long
Tran
Long
Tran
Long
Vert
Tran
Long
Tran
Vert
Long
Long

Tran
Accel
(9)

e

0.0116
ik
0.00829
0.00829
0.00829
0.00663
0.00829
0.00663
0.00994
0.00829
0.00829
0.00994
0.00829
0.00663
0.00829
0.00994
0.00829
0.00829
0.00829
0.00829
0.00663
0.00829
0.00829
0.00663
0.00994
0.00829
0.0116
0.0116
0.00994
0.00994
0.0116
0.00829
0.00663
0.00829
0.00829

0.00663
0.00829

Vert
Accel
(9)

Wk

0.00829
dird
0.00663
0.00829
0.00497
0.00829
0.00497
0.00663
0.00663
0.00663
0.00663
0.00663
0.00663
0.00829
0.00829
0.00663
0.00994
0.00663
0.00663
0.00663
0.00994
0.00663
0.00994
0.00663
0.00663
0.00663
0.00829

0.00829 :

0.00829
0.00829
0.00829
0.00994
0.00663
0.00663
0.00663
0.00663
0.00663
0.00994
0.00663
0.00829
0.00829
0.00829
0.00663
0.00663
0.00994
0.00994
0.00663
0.00663

0.0365
0.00829
0.00829
0.00663
0.00663
0.00663
0.00663
0.00663
0.00663
0.00663
0.00497
0.00663
0.00663
0.00829
0.00663
0.00663
0.00829
0.00829
0.00829
0.00497

Long
Accel

(9)

0.0182
whd
0.00663
0.0149
0.00663
0.0182
0.00663
0.0166
0.00829
0.0148
0.00829
0.0166
0.00829
0.0149
0.0166
0.00994
0.0149
0.0166
0.00829
0.0182
0.00994
0.00994
0.0149
0.00829
0.00829
0.0166
0.0116

0.0182
0.00829
0.0182
0.0116
0.0182
0.00829
0.0149
0.00663
0.0166
0.00994
0.0166
0.00994
0.0182
0.00994
0.0166
0.0182
0.00994
0.0182
0.0182
0.00829
0.0182
0.00663
0.0166
0.00829
0.0166
0.00829
0.0182
0.00829
0.0166
0.0166
0.00994
0.0182
0.0149
0.0182
0.00994

Description

Start Monitoring
Grassy Tr. Dam
Start Monitoring
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillslde
Hillside
Grassy Tr. Dam
Hillside
Hillside
Grassy Tr. Dam
Hillside

Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
S Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam

Post Event Note
first line

EQ Mag
EQ Mag
EQ Mag
EQ Mag
EQMag 1
EQMag 1
EQMag 1
EQMag 1
EQMag 1
EQMag 1

EQ Mag
EQ Mag

EQ Mag
EQ Mag
EQ Mag
EQ Mag
EQ Mag
EQ Mag
EQ Mag
EQ Mag
EQ Mag
EQ Mag
EQ Mag
EQ Mag

EQ Mag
EQ Mag

EQMag 1.9
EQMag 1.9

Grassy Tr. Dam Man Made

Hillside
Grassy Tr. Dam
Grassy Tr. Dam

Hillside
Grassy Tr. Dam

Hillside
Grassy Tr. Dam

Hillside
Grassy Tr. Dam

Hillside
Grassy Tr. Dam

Hillside
Grassy Tr. Dam
Grassy Tr. Dam

Hillside
Grassy Tr. Dam
Grassy Tr. Dam
Grassy Tr. Dam

Hillside

EQ Mag
EQ Mag
EQ Mag
EQ Mag
EQ Mag

EQ Mag
EQ Mag
EQ Mag
EQ Mag
EQ Mag

EQ Mag
EQ Mag
EQ Mag
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BE9689
BES690
BE9689
BE9690
BE9689
BE9690
BE9669
BE9690
BES688
BE9689
BE9680
BE9689
BES690
BE9689
BES680
BES689
BES689
BE9690

8/14/06
8/15/06
8/15/06
8/17/06
8/17/06
8/17/06
8/17/06
8/18/06
8/18/06
8/18/06
8/18/06
8/18/06
8/18/06
8/18/06
8/18/06
8/18/06
8/19/06
8/19/06

20:06:23
19:14:17
19:14:22
9:44:15
9:44:21
19:55:32
19:55:39
7:39:18
7:39:24
8:48:05
17:10:20
17:10:27
20:15:34
20:15:40
22:56:40
22:56:47

Wik

ek

0.00829
0.0082¢9
0.00994
0.00994

0.0133
0.00829
0.00994
0.00663
0.00829
0.00663
0.00829
0.00994
0.00829
0.00829
0.00663
0.00829

£

233

0.00829
0.00663
0.00663
0.00663
0.00994
0.00663
0.00663
0.00663
0.00829
0.00663
0.00663
0.00829
0.00663
0.00663
0.00497
0.00663

L2233

i

0.0182
0.00829
0.0182
0.0149
0.0182
0.00994
0.0182
0.00994
0.0182
0.0166
0.00829
0.0166
0.00829
0.0166
0.00663
0.0182

ik

Grassy Tr. Dam
Hillside

Grassy Tr. Dam

Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hiliside
Grassy Tr. Dam
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Hillside
Grassy Tr. Dam
Keyboard Stop
Keyboard Stop

EQ Mag
EQ Mag

1.5
1.5




Earthquake Magnitude

Earthquake Mag and PGA

®EQMag xHliliside PGA ADam PGﬂ

3 = - = 0.3
25 - = 0.25
+4— B rF
2T g e . 8.8 o . 0.2
° °
15 -j—."o“ .ll‘"_. o 8 o8 oo 208015 &
» ' L
°
1oy * 01
. . _
- A 5 N — 0.06
VR T S 3
- XG4 A : ARACKH ERE AR
Lr) LU W6 R A0 N2 GNa BN BE B0 A2 M W3R & 60 T2 Ta e TR OO THI T4 M6 THE TR0 szf ?m 7m T Tao L] s &1 MBIl M3 ans and

B

2006

Number of Events

Number of Seismic Events Recorded per Day

[: ®— Earlhquakes —*Hillside —i—"lzanl ]

5 —

S N A O ™

a

a4

a'e  6/8 &10 812 6/14 816 6/18 6/20 6/22 06/24 G260 €/26

78TO TH2 T4 N8 T8 7/20 722 1124 Ti26 728 T30 8N

2006

o M2 14 78 B3 @5 &7 & W1 13 A5 17

Number of Events Recorded
per Week

Seismic Events per Seven day Period

-.—UUS§ Ea;ﬂ'_uquakn_s = Events on Hill "'O—Evenan Da_rn ]

ST @0@% St

& & &
'\\"'@ «f‘:\@bﬁ"d N

ﬁﬁ@@ﬁﬁﬁﬁﬁéﬁﬁﬁ¢

7 Days Ending




Earthquake Mag and PGA
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GRASSY 2A, A-Axis GRASSY 2A, B-Axis
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GRASSY 3A, A-Axis
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GRASSY TRAIL DAM PIEZOMETER & OBSERVATION WELL READINGS

TAKE READINGS AT RIM ELEV. 0582 794 98-3 05-4 79-3 05-3A 05-3 98-2 98-4 98-6
5+62 §5+15 4+14 ~4+14 3+63 2477 2471
Dam Crest Elev 7600.0 PIEZ. PIEZ. OW. PIEZ. PIEZ. Oow. PIEZ PlEZ PIEZ PIEZ PIEZ PIEZ
Spillway Elev. 7582.5 8 9 1 2 3 13 14 4 10 11 12 5 6 7
Rim Elev. (ft) 7601.5 76018 7601.7 7558.9 7558.9 7601.7 76018 7601.7 7601.7 75288 75120 76195
Tip Elev. (ft  {actuay 7554.5 7535.1 7491.8 7525.4 74901.0 7521.0 74985 74917 7550.8 7572.0 7529.5 7501.5 7479.5 7493.0
Piezometer Location:|  CREST CREST CREST CREST CREST 0.5. SLOPE | DS SLOPE CREST CREST CREST CREST TOE TOE TOE
EMBANK. FOUND. EUBANKF OUND EMBANK, FOUND. FHBANK, FQUND. EIRBALKFOUNG EIABANK. ENMBANK. FOUND. FOUND. FOUND. FOUND.
Date initiails Reservoir 45.75' 65" 110" 76.2' 110.7 36.5' 58.8' 10 49.5' 28.5' 84.0' 27.3 328 26.5"
Elevation {47") (66.4") (76.31 (37.9% {59.4%} (517 (29.7 (72.2')

8/30/2005 Lw -36" 23.2 26.2 37.4 54.5 95.6 352 53.8 90.9 30.8 19.6 61.7 21.3 9.0 14.6
9/12/2605 LW -44" 23.9 26.6 37.8 544 96.1 35.1 54.3 91.3 31.5 20.4 61.7 21.9 9.4 15.2
9/19/2005 DC -59" 246 271 39.3 54.5 96.4 353 54.5 89.7 321 21.0 61.8 22.4 9.7 14.5
9/28/2005 LW -65" 24.9 274 40.4 54 5 96.6 35.3 54.8 80.2 323 21.3 61.8 22.8 9.7 15.7
10/7/2005 WD -72" 252 276 40.5 54.4 96.6 352 54.8 81.3 32.5 21.6 61.8 23.0 9.5 15.8
10/44/2005 LW -69" 254 28.1 41.6 54.6 96.8 354 54.9 81.4 32.8 22.0 61.9 23.1 9.6 15.7
10/24/2005 WD -63" 25.2 28.3 40.0 54.5 96,7 354 54.8 91.3 32.8 22.2 61.8 22.9 9.3 5.7
11/22005 WD -68" 255 28.4 26.2 54.5 97.2 353 55.4 93.0 32.8 22.3 62.0 24.4 10.4 16.0
11/7/2005 LW -75" 26.0 27.7 26.7 54.5 97.7 35.4 56.6 93.6 330 22.4 62.0 25.2 10.8 16.2
11/18/2005 WD -73.5" 26.0 28.0 26.1 54.6 98.1 354 56.4 93.8 33.2 227 62.0 25,7 11.2 16.4
12/9/2005] MKS -66.5" ice 25.9 292 26.1 54.5 98.9 354 57.2 94.0 331 22.8 62.2 26.3 12.5 17.1
12/30/2005| MKS -48" ice 25.1 292 28.1 54.3 98.7 353 56.9 93.1 32.4 22.5 62.3 24.9 12.0 17
112712006 MKS -24" ice 24 1 28.8 27.0 543 97.0 355 55.0 92.2 31.5 21.7 62.4 22.0 9.6 15.7
2/17/2008] MNH -23"ice 24 Q 289 273 54.1 96.1 356 542 922 31.4 21.2 62.4 216 89 14.8
arareeoef  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 9.0 14.6
31772006] MNH -22"ice 23.9 28.3 27.8 54,2 96 .4 356 54 4 85.3 31.3 211 62.6 22.0 9.2 14.5
3/31/2006] MNH -17"ice 283 28.3 25.0 54.2 96.0 358 53.9 95.4 31.1 21.0 G2.7 21.3 8.6 13.5
4/7/12006] MNH |-34"ice 237 28.3 24 .4 54.1 95.8 35.7 53.7 95.0 31.2 209 62.7 214 8.5 13.2
51512006 MNH 27" 23.9 28.0 24.4 54.2 96.7 34.7 54.7 85.0 313 208 62.8 23.2 9.8 14,3
5/11/2006 tw -24" 236 28.1 24.1 542 96.4 343 54.5 312 21.0 62.7 23.2 9.1 14.0
5/18/2006 Lw -20.5" 23.2 28.0 25.5 542 96.1 346 54.1 31.0 20.9 62.7 21.5 8.8 13.9
5/25/2006 (A% -28" 235 27.8 23.7 54,2 96.1 347 54.2 31.1 20.7 62.7 222 9.2 14.0
6/1/2006 Lw -25.5" 23.5 27.9 23.8 542 96.3 34.9 54.3 31.2 209 62.8 220 9.1 14.1
6/8/2006 GK -27.7" 23.7 27.4 24,4 54.1 96.4 34.7 54 .4 31.0 207 62.8 22.1 8.4 13.3
6/15/2006 Lw -15" 23.0 27.5 24.2 54.0 96.0 34.5 54.4 30.6 20.4 62.8 21.3 8.5 14.0
6/21/2008 LW -13* 231 27.7 24.3 54.2 96.0 35.2 54.0 30.7 205 62.8 21.2 8.9 13.9]
6/29/2006 Lw -13" 23.0 276 24.2 54 2 96.1 35.0 54.2 30.6 204 62.9 21.5 9.3 14.1
7/712006 LW -14" 228 274 228 542 96.0 35.3 541 30.4 20.2 62.9 21.5 9.2 14.0
7/13/2006 LW -12" 228 27.4 23.0 54.2 96.2 354 543 30.5 20.1 62.9 21.6 9.4 14.1
712012006 LW -14" 23.0 274 23.3 54.2 96.2 35.5 54.3 30.5 20.1 62.9 21.8 9.6 14.2
712712008 Lw -16.75" 23.4 27.2 244 54.1 96.5 354 54.5 30.5 20 63 22.2 9.8 14.4
81312006 LW -18.5" 23.8 273 26.9 54.1 96.7 35.5 54.7 30.5 20 63 22.4 9.8 14.5
8/11/2006 GK -21" 239 27.4 27.6 54.1 96.7 35.5 54.8 307 20.1 63.0 228 10 14.6
8/17/2006 LW -24" 23.8 27.5 25.6 54.1 96.9 35.5 54.8 30.8 20.1 63.0 22.8 10.2 14.8
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