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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: 3/28/2006 8:49:17 AM
Subject: Grassy Trail Dam Seismic Update March 24,2006

Hi,

For the one-week period between March 17 and March 24, 2006 the number of MIS (Mining Induced 
Seismicity) earthquakes was 13 with a  high magnitude of 2.1.  The Hillside accelerometer recorded 53 
seismic events while the Dam unit recorded 42 events. During the week PGA values decreased from a 
previous high on the Hillside of 0.348g to 0.219g, and on the Dam from 0.268g to 0.191g. 

Also attached are emails discussing corrected inclinometer data. The "re:" email came first with the 
"Fwd:" email coming second and includes  review comments from Brad Price.

Thanks

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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From: "Brad Price" <Bprice@rbgengineering.com>
To: "Michael Hansen" <Mhansen@rbgengineering.com>
Date: 3/27/2006 8:05:29 PM
Subject: Fwd: Grassy Trail Dam displacements

Michael,
Please forward the e-mails from Erik Mikkelsen, Inclinometer Consultant, to Western Resources, State 
Engineer, and others. Erik's review and corrections show that no movement is occuring at Inclinometer 
1A. Inclinometer 2A shows a total corrected displacement of 1.25 inches since Dec. 2005. The 
displacement is taking place in the overburden below the embankment fill, between 60 and 120 feet. The 
direction of movement is to the east-northeast. In our telephone discussion, we decided that you will 
determine the true bearing during your next trip down on Friday. Inclinometer 3A shows compressional 
shear displacements up to about 0.2 inches. Inclinometer 4A shows a basal shear from 59 to 60 feet 
totaling 0.14 inches. As was discussed with Erik this morning, the accerlation in rate of movement in 2A, 
3A and 4A appears consistent with proximity of mining. We would expect the rate of movement for 2A to 
decrease as mining moves further from the dam axis. We would also expect to see evidence of 
movement at the surface. We should have Westridge's  horizontal survey this week. Our survey crew will 
perform a second baseline survey tomorrow and do a second survey in two weeks.  Erik was in 
agreement that we should be seeing more than 1.25 inches of settlement at the crest based upon 
Inclinometer 2A. 

With regard to Inclinometer 4, the analysis which Erik suggests was performed and is included in the 
August 2005 report. We anticipate the rate of movement at this location to increase as mining gets closer. 
I do not believe it necessary to install real time sensors in the inclinometer.
I recommend that we begin taking readings on Inclinometer 2 and 4 weekly until the rate of displacement 
begins to decrease. Please e-mail a copy of the raw data to Erik for review. He has agreed to review 
within one day upon request.
Brad  
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From: "Erik Mikkelsen" <mikkelsen.pe@comcast.net>
To: <bprice@rbgengineering.com>
Date: 3/27/2006 12:16:19 PM
Subject: Grassy Trail Dam displacements

Hi Brad:
Good to talk to you fellows this a.m. Thanks!
I looked a bit closer at available data. 
As the attached plot shows the shortest radial distance to 2A has just been bypast and I would expect 2A 
displacements to slow down.
Weekly readings should indicate the trend better.  Please keep me updated.

Here are some other thoughts:
  1.. Installing another inclinometer at the highest fill depth of the dam would help understand the 
spreading issue better vs. the seismic activity. Settlement ring targets can also easily be installed with the 
inclinometer casing (Sondex) at 10-foot depth intervals.
  2.. The mining has not yet reached the closest point with Inclinometer 4 on the west bank landslide area.  
This situation may be more critical for dam stability than the spreading of the dam (2A).  I would make an 
estimate of the worst case scenario should the entire slide mass rapidly move into the reservoir and see if 
overtopping could occur. If it is a potential problem, then a very slow drawdown of the resevoir may be 
considered and/or a slowing or pausing in the mininig activity to see if that could control the situation.
  3.. A single in-place inclinometer sensor could be installed in the basal shear zone of 4 to monitor in 
near-real-time.  The data could be telemetered via cellphone or spread spectrum radio.
  4.. If you have enough seismic data (ground velocity or acceleration data), its trend should also be 
corrolated with the attached plot.
Best regards, Erik

GeoMetron Inc PS
P. Erik Mikkelsen, P.E.
Consultant in Geoengineering & Instrumentation
16483 SE 57th Place
Bellevue, WA 98006
USA
Office tel.: 425-746-9577
Mobil ph.: 425-466-3701
E-mail:  mikkelsen.pe@comcast.net

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


