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Utah Division of Oil, Gas & Mining December 15,2017
Utah Coal Program

1594 West North Temple, Suite 1210

P.O. Box 145801

Salt Lake City, UT 84114-5801

Attn:  Daron Haddock
Permit Supervisor

Re: West Ridge Mine C/007/041
WR17-001 Seismic Monitoring

Dear Mr. Haddock,

Please find attached the Clean Copies regarding Grassy Trail Seismic Monitoring and the inclusion of
the final RB&G report to be incorporated into the currently approved MRP.

If you have any questions, or need any additional information regarding this submittal, please contact me directly at
435-888-4000.

Sincerely,

fl—

Karith Midsen
Engineering Tech
UtahAmerican Energy, Inc.




File Folder # 3

Form DOGM - C2 (Last Revised 6/33)

Application for Permit Processing

Detailed Schedule of Changes to the MRP

WR 17-001 Seismic Monitoring

Permit Number: ACT/007/041

Mine: West Ridge

Permittee: West Ridge Resources, Inc.

Provide a detailed listing of all changes to the mining and reclamation plan which will be required as a result of this proposed
permit application. Individually list all maps and drawings which are to be added, replaced, or removed from the plan. Include
changes of the table of contents, section of the plan, pages, or other information as needed to specifically locate, identify and
revise the existing mining and reclamation plan. Include page, section and drawing numbers as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

O ADD O REPLACE | O REMOVE
O ADD 0 REPLACE O REMOVE | ‘Appendix 5-13 (added RB&G Report to end and edited text)
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD 0O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
0 ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD O REPLACE | O REMOVE
O ADD OREPLACE | O REMOVE

Any other specific or special instructions required for insertion of this proposal into the Mining and Reclamation Plan?




GRASSY TRAIL DAM MONITORING/INSPECTION PLAN
PANEL #7 AND PANEL BLOCK #18-21

Prior to longwall mining of Panel No. 7 additional subsidence control monuments
were established across the crest of the dam on 100’ centers, across the face of the
dam midway down the slope on 200’ centers, and along the toe of the dam on 200’
centers.

Prior to longwall mining the upper hillside accelerometer was removed, recalibrated,
and relocated at the dam. The dam site accelerometer was removed, recalibrated,
and relocated at a new location on the hillside approximately midway between the
dam and the previous upper hillside location. In 2010, the hillside accelerometer was
recalibrated and relocated northwest of the reservoir in the Left Fork of Whitmore
canyon.

Prior to longwall mining a seepage collection system was installed at the seep area
located along the east abutment of the dam. This system was designed to collect the
entire flow of the seep to a common point to allow accurate measurement of the

seepage flow.
Prior to longwall mining a complete set of premining baseline data was established
including:

-Peizometer readings.

-Accelerometer readings.

-Inclinometer readings.
-Relative elevations of all subsidence monitoring monuments located on the

dam. (Absolute elevations of all monuments were surveyed before and afier
extraction of longwall Panel No. 7)

-Flow rates at the east abutment seep, west abutment seep, and toe drain.
-Visual inspection of the dam, seeps, and slide area.

-Electronic photographs at predetermined designated viewpoints.

INGORPORATED
In September, 2015 mining in panel #19 was completed. This was the last ﬁa'ﬂél Ao
Grassy Trail Dam. Following that, three short panels near the portals were mincFL,?mz 8 2017
Jet

and completed in November, 2015. The portals to the mine were then sealed in™
February, 2016. niv. of Oil, Gas & Mining

Reports compiled by RB&G Engineering show Mining-Induced Seismic Activity near
the Grassy Trail Dam and Reservoir between July, 2010 and October, 2017. RB&G’s
reports conclude there as been no adverse effect of mining-induced seismicity on the
dam or reservoir, therefore all commitments by WEST RIDGE Resources have been



satisfied. The data concludes there is no evidence that additional monitoring would
show mining related seismic events, as all mining operations within any reasonable
proximity to the dam have ceased.

As discussed by the Division of Dam Safety, Division of Oil, Gas & Mining, Bureau of
Land Management, East Carbon-Sunnyside City (herein after referred to as: the
designated parties) in January of 2017, West Ridge Resources and RB&G Engineering
continued monitoring for mining induced seismic activity through November of 2017
and Inclinometers 2 and 3 were replaced. In November of 2017 the designated parties
reviewed the data and it was agreed that monitoring for mining induced seismic activity
was no longer warranted based on the monitoring data provided in the RB&G report.
Seismic monitoring at the Grassy Trail Dam has now ceased, and future monitoring will
fall under Utah State Dam Safety Guidelines and responsibility will fall to the owner
(East Carbon City).

A copy of RB&G’s final report has been included at the end of this appendix.

INCORPORATED
nEC 18 200

Div. of Oil, Gas & Mining
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October 23,2017

West Ridge Resources, Inc.

P.O. Box 910

East Carbon, UT 84520
[ Subject: Mining-Induced Seismicity Summary Update Report — October 2016 to October 2017

Near Grassy Trail Dam and Reservoir
[ Gentlemen:

A Summary Update Report has been completed for the Mining-Induced Seismicity Study at the
Grassy Trail Dam and Reservoir in Carbon County, Utah.

We appreciate the opportunity of providing this service for you. If there are any questions relating to
the information contained herein, please call.

Sincerely,

INCORPORATED
DEC £8 201

Div. of Oil. Gas & Mining

bep/jag

1435 WEST 820 NORTH, PROVO, UTAH 84601-1343
PROVO 801-374-5771 SALT LAKE CITY B01-6521-5771 FAX 801-374-5773
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MINING-INDUCED SEISMICITY RB &G

NEAR GRASSY TRAIL DAM AND RESERVOIR ENGINEERING, INC.
Carbon County, Utah

Summary Update Report
October 2016 to October 2017

1 INTRODUCTION

This report is an update to the October 2016 Summary Report “Mining Induced Seismicity Near
Grassy Trail Dam and Reservoir Carbon County, Utah”, RB&G Engineering, October 26, 2016),
which summarized monitoring activities between July 2010 and October 2016. The 2016 report
should be referenced for details relating to the historical data. The text for the 2016 report is
included in the Appendix of this report. The project area is shown on Figure 1.

The primary purpose of this study has been to monitor the effects of mining-induced seismicity
on the dam and reservoir during and following the mining of Panel 7 in West Ridge Mine, and to
monitor effects of mining in subsequent panels, including Panels 18, 19, and 20 near the north
end of the reservoir. The locations of instrumentation used for the monitoring program are shown
on Figure 2. Weekly site visits have been made to monitor the dam and Project Reports have
been submitted on a monthly basis, summarizing the weekly monitoring. The text portion of the
Project Reports is also included in the Appendix.

2 MONITORING DATA

At the time of this report, mining has been completed at the West Ridge Mine for approximately
23 months with operation ceasing after completion of Panel 34 in November 2015. Figure 1
shows the location of the West Ridge Mine operation relative to Grassy Trail Dam and
Reservoir.

Summaries of monitoring data prepared by RB&G Engineering from seismic ground motion
instruments, the University of Utah Seismograph Stations (UUSS), inclinometers, piezometers
and seepage readings are included in this report. We have also included the survey datagollected () A7y
by Ware Surveying.’ '

DEC 4§ 2007



2.1 UNIVERSITY OF UTAH SEISMOGRAPH STATIONS AND GROUND MOTION MONITORING

Since October 2016 the UUSS has only reported 2 seismic events within the region of the mine.
Neither of these events were recorded by the accelerometer on the dam.

j_ Date |  Magnitude [ Distance from Dam |
11/23/16 08 1.6 miles NW |
| 20817 | 1.7 0.56 miles N\W |

During the past year, the events being recorded on the accelerometer are manmade events which
can be generated while opening and closing the cover and by strong winds which vibrate the
solar panel. In the past year, there has only been one “real” seismic event recorded on the dam.
This event was associated the 5.3 magnitude earthquake on September 2nd (about 5:58pm),
which occurred near Soda Springs/Sulfur Mountain, Idaho, approximately 200 miles to the
northwest. The dam accelerometer recorded a maximum PGA of 0.027g, and a maximum
vertical peak practical velocity of 0.065 in/sec. For comparison, this event appears to have
generated approximately the same acceleration on the dam as a 1.5-1.9 magnitude MIS event,
while mining in Panel 7 adjacent to the dam.

The largest magnitude MIS event recorded during mining took place during March 2006 while
mining was near the dam. The UUSS reported this event to have a magnitude of 2.6 and
generated a PGA of 0.348g on the hillside, and 0.268g on the dam.

A summary of the number of events per month and the largest event each month since July 2010
is tabulated on Table A-1 in Section A — Ground Motion Monitoring Devices. [t will be observed
that no seismic events have been recorded on the dam between January 2010 to October 2017,
with exception of the 5.3 magnitude Soda Springs, Idaho event. It should be noted that no MIS
events have been recorded on the dam since 2008. With mining having been completed in
November 2015, and a lack of seismicity being recorded at the dam and by the UUSS, it appears
that any rock-bursts related to mining collapse have been too small to be detected.

A copy of the Accelerometer readings from the end of September 2016”&:’%@0&&%“ inl"é
included in the Section A — Ground Motion Monitoring Devices. AR

nEC L8 200

2.2 INCLINOMETERS B
Div. of O, Gas & Mining

There are three inclinometers on the dam crest and abutments and one located on a slide in the
roadcut along the west side of the reservoir. Inclinometer [-2 experienced about 3 inches of
movement during mining. [-3 likely also moved about 3 inches but has not shown accurate

RB&G ENGINEERING, INC. H \DAMS'Grassy Trail200404-006\WestRidgeMine\2017 Summary Repori\MIS Summary Report Oct 2) 2647 doex
Provo, Utah Page 2



readings. It is likely that this inclinometer did not extend deep enough into the bedrock to fix the
tip below the slide. Based on the movement which occurred during mining, it was determined
that Inclinometer I-2 should be replaced with new inclinometer casing which has not been
strained, and that Inclinometer I-3 should be replaced with an inclinometer extending deeper into
the bedrock.

Figure 2 shows the locations of the four old inclinometers and the two recently installed
inclinometers 17-1-2 and 17-1-3.

Data from September 2016 through September 2017 for the four old inclinometers and the two
new inclinometers are included in Section B - Inclinometers.

It should be noted that during July 2017 we upgraded inclinometer software and also began using
a new inclinometer probe. The new probe does not take readings in the exact same location as
the old probe, so there is not a direct correlation between the old and new data.

For detailed inclinometer information prior to 2016, Summary Reports from January 2008, July
2010 and October 2016 should be referenced.

2.3 PIEZOMETERS AND OBSERVATION WELLS

The dam has been instrumented with piezometers and observation wells to allow monitoring of
changes in pore pressure and seepage behavior. The locations of these instruments are illustrated
on Figure 2. East Carbon City is responsible for monitoring the piezometers and observation
wells on a regular basis. The monitoring results are uploaded to the Utah State Dam Safety
Office web site. This information is available at  htp:/nowrtl.nr.state.utus/cgi-
bin/damview.exe?Modinfo=Viewdam&DAM NUMBER=UT00126. Table C-1 and Figure C-1B in Section
C—Piezometers, Observation Wells and Seepage, shows a summary of reservoir levels and
piezometer readings between September 2016 and October 2017. Figure C-1A shows levels
between 2005 and 2017.

The observation well identified as OW-4, installed in 1979, has shown erratic readings over the

course of the current monitoring program. We examined this 2-inch diameter pipe with a video

camera and observed water spraying into the pipe through one slot at a depth of about 25 feet,

then cascading down to about 84 feet (approx. elevation 7518), where water was standing in the

pipe. Some of the hand cut slots in the pipe appeared to be plugged. The water entering the pipe

above the standing water level has been found to trigger the water level inc}ilcxa\tgg,% _.___El;l.'.ECL,‘tlfl_i%.?: -y

behavior is likely responsible for some of the erratic readings noted in ow-4! Diring' the Tast
Bes 2 8 2017

RB&G ENGINEERING, INC. H \DAMS\Grassy Trail200404-006\WesiRidgeMine\2017 Summary Repor\MIS Summary Report Oct 23 2017 docx

Provo, Utah Page 3 ) NI
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review meeting in October 2016, it was decided that this observation well should be abandoned
and sealed up and no longer used. This well was abandoned on September 24, 2017, by filling
the 2-inch diameter pipe from the bottom up to top with about 250 lbs of bentonite chips.

2.4 SEeEPAGE MONITORING POINTS

Seepage through the dam, foundation, and abutments has been collected at four locations,
including the toe drain connected to the dam’s internal drainage system (D-1), a seepage
collection system located on the east (left) abutment with two collection points D-2 and D-3, and
a collection pipe located downstream of the west (right) abutment (S-1). The flows from the
drains are measured by recording the time to fill a container of known volume with water from
each collection point. The clarity of the water has also been recorded during seepage readings.
Clear seepage indicates that the flow is adequately filtered and is not moving material through
the dam or foundation. Cloudy seepage can be a sign of internal erosion, which could lead to a
piping-related failure of the structure. No cloudy water has been noted during our site visits, D-3,
which was installed in 2015, will sometimes have some sand sized particles in the container
which catches the flow in between site visits. This sediment is likely derived from surficial
runoff during storms.

Table C-2 and Figure C-2B in Section C shows the reservoir elevation and seepage at each
monitoring location from September 2016 to October 2017. Figure C-2A shows the data from
2005 to 2017. The dates of larger seepage rates tend to coincide with higher water levels in the
reservoir, with spikes occurring when the water level rises above about elevation 7590 ft.

2.5 SURVEY POINTS

West Ridge Mine has contracted with Ware Surveying, LLC to provide surveys of points on the
dam and the slopes west of the reservoir at various times throughout the monitoring program.
The locations of the survey points are shown on Figure C-3 of Section D - Ware Surveying LLC,
followed by a copy of the readings reported to date. The survey includes GPS Survey Data,
Differential Level Survey, and a Straight Line Survey. The survey data indicates no significant

horizontal nor vertical movement has occurred between September 2016 and SeptEJ.T}b.Ql",.2,,(3,1{'}_'.(L \RATED
|‘\| i_! ‘.u»i \' ' LIS

nEe 4§ 261

Div. of Oil, Gas & Mining
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3 CONCLUSIONS

Monitoring of instrumentation at the Grassy Trail Dam and Reservoir has not detected horizontal
or vertical movement from October 2016 through October 2017. No mining-induced seismicity
(MIS) events have been recorded at the dam. The only seismic event recorded on the dam was
associated with the 5.3 magnitude earthquake on September 2, 2017 near Soda Springs, Idaho,
approximately 200 miles to the northwest.

Water levels recorded in piezometers and observation wells appear to be functioning normally
with respect to the elevation of the water in the reservoir. No evidence of internal erosion has
been observed in seepage collected and monitored downstream of the dam and abutments.
Seepage rates coincide with changes in reservoir water elevation. The highest seepage rates
occur when the reservoir is near full, above elevation 7590 feet. Seepage rates in excess of 20
gallons per minute were recorded in 2007 and 2008. The highest level recorded between October
2016 and October 2017 was 15 gallons per minute.

No significant movement was observed or recorded in landslide deposits adjacent to the reservoir
between October 2016 and October 2017. While these landslides currently appear to be relatively
stable, it should be recognized that increases in slide movement could occur due to factors
unrelated to mining, such as above average precipitation and changes in the moisture conditions
in the hillside. Naturally-occurring earthquakes may also trigger new movement. If mining
activities were to resume in the site vicinity, the possibility of renewed movement would
increase.

Three inches of dam foundation deformation was recorded as a result of mining-induced
seismicity, during mining of Panel 7 in 2006. Very small to negligible deformation was observed
or recorded during mining of other panels. All mining activities terminated in November 2015.
Following submittal of the MIS Summary Report in February 2016, a stake holder meeting was
held to determine if MIS monitoring should be terminated, as recommended in the Summary
Report. It was determined that Inclinometers 2 and 3 should be replaced and monitoring continue
through September 2017.

The new inclinometers have been installed and the instrumentation monitoring during the past
year has not identified any mining-induced seismicity dam safety issues. ng%ﬁy_f%m .'I*x__ﬂ.\_fg ey
been recorded ‘on the dam, inclinometer readings have shown negligible movement, and
piezometers, observation wells, and seepage monitoring has been within expectqfdirengeg. 2@1?
recommended that the MIS monitoring be terminated.

Div, of G, Gas & Mining

RB&G ENGINEERING, INC. H\DAMS\Grassy Trail200404 006\WestRidgeMine\2017 Summary Report\MIS Summary Report Oct 23 2017 docx
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TABLE A-1

Monthly Summary of Ground Motions
January 2010 to October 2017
Grassy Trall Dam

Accelerometer on Dam

UUSS Earhquakes

No. of

Max Per

Max

INCORPORATED
DEC 18 2017

Div. of Oil, Gas & Mining

Sepl 2, Soad Springs ldaho
approx 200 miles NW of dam

No of
Month Events Day Max Accel. (g} Evenls _Magnilude
Jan 2010 0 0
Feb 2010 0 0
Mar 2010 0 1 0.1
Apr 2010 0 0
May 2010 0 0
Jun 2010 0 0
Jul2010| 0 0
Aug 2010 O 1 1.3
Sep2010| 0 2 1.2
Qct2010f 0 2 0.9
Nov 2010 0 0
Dec 2010 0 0
Jan 2011 0 2 1.0
Feb2011| 0 8 0.7
Mar 20114 0 4 1.0
| Apr 2011 1] 0
May2011| 0 4 1.2
Jun 2011 0 k] 1.9
Jul 2011 0 3 1.9
Aug 2011 0 23 13
Sep 0 9 14
Oct 0 0
Nov 2011 0 28 1.7
Dec 2011 0 44 1.9
Jan 2012 0 26 1.5
Feb 2012 0 6 1.7
Mar 2012 0 7 1.5
Apr 2012 0 5 1.6
May 2012 0 9 1.6
Jun 2012 0 10 1.7
Jul 2012 0 8 1.8
Aug 2012 0 1 0.3
Sep 2012 0 2 1.7
Oct 2012 0 1 1.4
Nov 2012 0 5 1.5
Dec 2012 0 K} 1.0
Jan 2013 0 2 1.8
Fel 2013 0 0
Mar 2013 to June 2013 no evenls recorded 0
Jui2013] 0 0
Aug 2013 0 3 1.5
Sep 2013 0 4 1.5
Oct 2013 0 1 1.3
Nov 2013 0 1 1.7
Dec 2013 0 3 1.5
Jan 2014 0 1 16
Feb 2014 0 5 1.8
Mar 2014 0 0
Apr 2014 0 0
May 2014 No Dam monltoring between May 11, 20144 0
Jun 2014 na Aug 13, 2018 0
Jul 2014 na 0
Aug 2014 to May 2015 na 0
Jun 2015 na 0
Jul 2015 na 1 0.7
Aug 2015 0 3 1.2
Sep 2015 0 0
Oct2015| @ o
Nov 2015 0  -Mining stopped 0
Dec 2015 0 0
Jan 2016 lo Oct 2016 no events recorded 0
Nov 2016 0 . 1 0.8
Dec 2016 0 0
Jan 2017 0 0
Feb 2017 0 1 1.7
Mar 2017 0 0
April 2017 to Aug 2017 no events recorded 0
Sep 2017 1 1 0027 0 53
Oct 2017 0 0
Notes- Max Accel = Maximum Peak Acceleration Recorded During the Month

na = not available



Grassy Trall Dam MIS Monitaring - Accelerometer located on the Dam

Blastware (V10.72-10,74)

Evant Report  Event List

Type Sarial Date/Time No Trigger Tran vert tong Tran Vert Lang Tran Vert long  Description Past Event Nota
Na Chan Peak Peak Peak Accel Accel Accet Freq. Freq. Freq. first (Ine
{in/s) (infs)  {infs) (g} (g} (1] He. He. Hz.
LOG BE96G0  30-Sep-18 141153 ~* haal - ol o~ b e bl e - i Start Monitoring Starn Honﬂnmg "
w BEVEB0 30-Sep-18 141158 3 Vi 003 Q088 002§ 0&27 aoa 0o0z7 54,89 13 48 55 g.‘r'llly’y c"l'l'llllkblmwst 15 Mo e m:m;dm{t;,l'r;ﬂll'cnmﬁdq
oG BEDEEO0  30-Bep-18 235928 - - = b = b . — o eck Stop i
II:OG BESES0 30-50:1! 235938 bl - - - bl - . - b - -~ Start Monltoring Na evenls recorded  (Duily Self Check Exii)
LOG BESEN0 1-Ocl-18  23:50 28 i i il b b head - el - - e Dally Check Stop Mo svents recorded  (Daily Saif Check Exi)
Los BES8R0 1-0d.18 235938 - . bl el - - b - - el ~  Stan Na everia {Daity Saif Chack Ex)
LOG BESSEO 2.0ct-18 235320 = el b s e e : : : - e g:"y cm:x Stop :: ::r;l.: recordad g;{; :g g:x EE:.;
G BESEB0 2-0ct-18 2259 36 b - bl o b b - e
::DG BEREHN 3O0c-18 225028 . . b - ol o fad b bl - b Dalty Check slop No avents meordad  (Dally Seif Check Exi)
LoG BEPE30  3-Oct-16 233038 = ~ - - bl bl Lol - - - “¢  Stan Monharing No avents mcorded  (Dally Saif Chack Exit)
LOG 8ES490 4-Oct-18 238028 b - e bl - had e - - - hasd Datty Check Stop No avanis recorded (Datly Saif Check Exli)
LoG BEBSS0 4-0ct-18 235938 il b bt e el e il hod bt b - Start Monttoring No evanis recorded  (Daity Salf Check Exif)
LOG BEDEDO 5Oc-18 235928 = el = e — = et bad L =  DallyCheck Stop  Noavaris mconded (Daity Self Check Exil)
LOG BERERO 50c-18 23 59:38 bl bl b b bl i e bl = - - Start Menitoring Nao events recordad  (Dalty Seif Check Exif)
LOG BES880 8-0ct-18 22 59:28 et - ol - - - ol bt - - - gz::ﬂm Slop ::Il;\nﬂll recorded  (Duily Seif Check Exit)
LOG BERES0 6-0ct-18 23:38 38 - b i - - - bl = - et bl ftoring Mentlodng
w BES680 7-Oct-18  B4200 3 Vert o004 ooas 003 004 0118 o027 48.55 48 55 7314 GrassyTraiDam2015 Aon Mode event while opening or dosing cover
LOG BESE20 7-Oct-18 84208 haul b bl - : : b e b e hatd gmﬂv:;tdnp ;o;;vcuomf:m&;urlw:dld (Kayboard Exil)
LOG BEERO 7-O0ci-16 85811 bl bt bl g b b el e i ng
w BE98N0 7-Oct-18  8:58 20 3 Vart 0158 034 01 0158 a1 0108 56.89 56 89 7314 DGM.Y.,W c‘;mﬂf&m’m‘lﬁ mmmmmdmaz;ﬁazm)
LOG BENERD 7-0ct-186 2353 28 el b - . - - - b - - b eck Slop
LOG BEsas0 7-0c-18 235038 b b e el b g e hing hnd o - €lan Monitoring No sventa recorded (Daity Sslf Check Exil)
LOG BES8S0 B8-Oct-16 23 5928 hois has han b el Lol bl - - e et Dally Check Stop Mo avents recordad  (Dally Salf Check Exit)
LOG BESE0 B8-0ct-18 235938 - b b = bod hod o = et e - Stant Monitoring No avents recorded  (Dally Seif Check Exil)
LOG BESESD B-Oct-16 235928 - b b b e i - - - il el Daity Check Stop Mo events recorded  (Dally Self Check Exif)
LOG BES8S0 8-Ocl-18 235938 h e - - il e o= - hind e e Start Menitoring Mo events recorded  (Dally Self Chack Exil)
LoG BEWSS0 10-0cl-18 235928 s el bl ‘B - e bl bt b il hind Daily Check Stop Mo avents recorded  (Daily Self Check Exif)
LOG BEBERD 10-0ct-18 23 69:38 - bl o b - hod il . el - - Start Monftoring No evanis recordad  (Oally Sell Chack Exdf)
LOG BEBGRD 11-0ci-18 235028 - bl it e e bl bt b el = o Dally Chack Step No avania meorded  (Daity Salf Check Exil)
LoG BERER0 11-0ct-18 235938 b il - e e e b il - - b Start Monltoring Mo overis mcorded. (Dally Salf Check Exi)
LoG BE®SO0  12-O0ci-18 2385928 Lo - - - - - - - - *+  DallyCheck Siop Mo mvants recorded ([Dally Salf Chisck Exi)
LOG BE0S0 12-Oct-18  23:5038 - = - b il b - il i b b Starl Monkoring No events recordod  (Dally Self Check Exil)
LOG BEOBR0 13-Oct-18 235828 b b - . b i - i - b o Dally Chack Slop Mo events moonded ‘Sell Check Exi)
LOG OE9800  13-Oct-18 2315838 ™ had - bt - bl LD b bl l “*  Start MonHtoring Mo evanls reconded. (Daily Saif Check Exl)
LoG BEOSYO  14-Ocl-18 235820 = - I L s b - ~ - Ld = DallyChech Blop  Noovenis reconded (Dally Self Check Exit)
LoG BESSRO 14-0c1-18 235838 - el - - b .- - - haed - *  Blat Monttoring No eventa recorded  (Dally Seif Check Exh)
LOG BEDSSO 15-Oct-160 235928 e bl e . - b o~ e b bl . g:::he;kﬂsiop &r:u ncr;du (Caily Self Check Exit)
LoG BE®E90 150ct-18 23:50 18 = bl hitd bl - - bt e b i - onitoring oo
w BESS90 16-0ct-16  11:10:44 3 Verl 0135 LR} (] a0 0889 0 148 >100 T3.14 14 CrassyTroliDam2015 Atan Muds rvent wikde eptaing or closing cover
LoG BED8Y0 18-Ocl-i8 11 20 02 it b hd - bl - bl b : - b ;l'.y:u‘:urdm &;ﬂﬂl recorded  (Keyboand Exfl)
LoGc BEQER0 18-Oct-18 123051 il - b - - - ha - - - n ] Monktoring
w BEQ880 18-Ocl-18 1230 54 3 Veit o a17 0085 009) Q199 0083 11!.)7 84 18 52 gﬂrlnyw c‘::km;lmlfo :Mmmm'wmmmM|
LOG BE94S0 16-Oct-18 235028 b o - b - - bt b b il op LL
LOG DESARD  16-0ui-18 2356:38 hoid - ol i b bl - ot - =~ Start Montoring No events recordad  (Dalty Self Check Extf)
LoG BE9800 17-0Oct-18 235028 - i - = - b i bl - - e Dally Check Stop No avents reconded  (Dally Sell Check Exil)
LOG BESER0 17-0ct-18 23 5636 haad e bl = - = hind - haad - he Slart Montoring No sveants recorded  (Dally Seif Check Exii)
LOG BE9B0  18-Ocl-18 23.59:28 =~ - - - ~ - o - - - *>  DalyCheck Stop  Noavants recordad  (Daily Seif cmm
LoG BEBERO 18-Oct-18 23 50 38 b e el = bl - e e bl bl e Stant No avanis (Datly Salf Check,
LoG BE9830 18-0c1-18 23:56 28 b bl b b e bl il il pod bt s Daity Check Stop No avents recorded  (Dally Salf Check Ext)
LOG BESESD 19-0ct-18 23 50 38 - bl e b - i b o atd b - Start Manitoring INo avenis recorded  (Daily Self Check Exit)
LOG BEBEBO 20-Oct-18  23:50 28 - - b - - = b bl bl b **  Daity Check Stop No events recorded . (Dally Saif Chack Exif)
LOG BEBSS0 20-0ct-16  23.68 38 = bl i et bl I bl b g b . Stant Monitoring [Na avenls mcorded  (Diaify Seif Chack Exit)
Los BESGS0 21-Oct-18 2359°28 = b bl e it b e e - - e ;I.Izsnn;:"&w l‘uil:wm nc;ﬂud (Daity Saif Chack Ex)
LOG BES8S0 21-0ct-18 23 50 38 = il el - b e iy o] o bl g onitoring Monior
w BEDESD 2-0c-18 84300 ] Vert 0.04 007 00 oo0z7 o053 D04 1228 23 2327 GrassyTruiiDem2015 Mon Avenl WAdh navnig g
w BEB8S0 220ct-18 844 19 3 Tran 0045 004 0085 0118 0093 0148 =100 a4 512 GraaryTrallDem2015 s v whide Epe
w BEBESO 22-0cl-18 84424 3 Tran 0105 0075 on 027 o199 0ze2 5388 853 64 GrssyTraliDam2015 mmm-ﬂkm«mw
LoG BEGASH 22-0cl-16 84430 ~— e - - e e e - - - o-: :m.;:lm m‘:"m‘mmmdw (Keryboard Exit)
L0G BE9EG60 22:0ct-18 90435 - hand il hiad hid hed . o — - b
w BE9GR0 22-0ct-18 90456 3 Vert oo4 0135 0035 004 O.LD& O‘El T4 ?’il! l.‘:.:ﬂ grl!,l}rn‘r c:mms;::ms x-mmmm‘;wm! c.:\:m)
BESE60 22-0ct-18 23 59:28 - b b el b b s *. o | i
t£ BESER0 22:.0ct-18 235038 = i e el b e b - = br - Sturl Mon#orng Mo evonis recorded  (Daily Self Check Ext)
LOG BESS8R0 23-0c-18 23 58:.28 . - hd b - - e o e oo = Daily Chack Stop Mo svents recerded. (Daily Seif Chsck Exit)
LOG BESBH0 23-0ct-16  23:58:3¢ = e b bt hinl - et _— - " s Stan Monltoring Mo events recorded  (Dally Seif Check Exil)
LOG BE9880 24-0ct-18 235928 et haad - oo - . il - o . Daity Check Stop Na avents recorded  (Daily Saif Check Exdt)
LOG BESESD  24.0cl18 235638 - . . e - o ul - ade = StatMonllodng  Noevenis recorded (Daily Selt Check Ext)
LoG BEB620  25-Ocl-18 235928 i b b = ! e =x w st **  DollyCheck Slop  Noovanls recorded (Dally Selt Chack Exdt)
LOG BESBRO  250cl-18 236938 ' e o~ e . b . . . o *=* Slat Monftoring Mo svenis recarded  (Daily Seif Check Exh)
LoG BE@890 26-Ocl-18 235028 - - b et - - - - -, b - Daly Chack Stop Mo avenis recorded  (Daily Gelf Chack Exil)
LoG BE9SR0 26-0ci-18 235038 - e ~ bl ad b Lo b - - =+ Starl Manhoring Mo avents necarded  {Dally Saif Ghack Exil)
LOG BE9SRO  27-Oct18 235828 - L] - ol bl b o] - - **  DaiyCheck Slop  Noavenls recorded  (Daily Salf Chack Exdt)
LOG BESEBO  27.O0cl-18 235938 b = bl bd ) e Lo i e = Stan Monlkorng Na events recorded, (Dalty Self Chock Exif)
Loe BERGR0  28-Oct-18 235028 - - b b - - . . e : . umcm Stop mm- T-n {mity Salt Chiek Exit)
LOG BESSS0 28-0c-18 235838 e i il bl - h bt o e Moniion,
w BESGE0  29-Oct-18 81728 3 ver ooa D12 Q045 o4 oou3 0033 1N 2w 52 w:y‘mumm‘zms mm«m1mmwmm
Log BESEBO 29-0ct-18  8.1735 bl - bl bl - - e A A = i~ su'n e I::p ;"m ;:l:ll.oning Exif)
Lea BEB8e0 29-0cl-18 92040 et hiad ol bt e e - b ” bsd - nitorng
w BERGW0 29-Oct-18 92058 3 Vert 003 007 0035 004 oou a4 48 55 W38 64 GrossyTralilam2015 wwﬁmrﬂ*mcmw
LoG BEGEI0  29-Ocl-16 236928 el e .- haid bt A :; e : : : gﬂ: Check Gtop m nﬂl: recardad  (Dasty :::: Chack 3}
0G BESBS0 29-Oct-18 23:60 36 bl bl - bl he - o L] L Dty Chetk
toc BEDGRD  30-Oct18 235928 - - - - - - _** _ DaltyCheck Slop  No avents recorded. (Dally Sall Chack Exll)
Loa BESE30  30-Oct.18 235938 = - = = - - __} (‘J r"e M T - art Monitoring No evanis recorded . (Duily Seil Crieck Exdliy
Loa BEGER0  31-Ocl18 235828 . . D - ) :iN f 11 !"*f b mcnmem mmm mnu:i;chmm
90 1-0e1-1 5936 - - = oos - =+ San Mealtodng recordan (Dally Seif Chock
tgGO :EE:BO 31_"‘0:.1: g::za b aud b hd = b b Dtl}’l:l‘luk Stop No aventa rcorded Mh"mai
BEDS! -18 5938 . - . e b e o e tart Monttoring Ho wvents recordad  (Dadly Self Check
tﬁ seu: ;::::-10 g 592 - b o bt bt il - 3-1;“ r\ é 8 ﬁ ‘Jﬂ o Dtlr: Check Slop  No evenls mecorded {gg:;w; :::: Chirck a}
L¢ BESES0 .18 23 8938 hind b b - b - fersd =+ Bian Monitoring Mo events recorded Chack
L$ BEDBRO :::vv-w 25028 = . - ad - - - "=  DailyCheck S1op  No events recordad. (Daily Balf Check Ext)
LeG BE06S0 3-Nov-18 235938 e = b e = had " oy o Starl Monstoring No evania recorded  (Daily Saif Chack Exti)
LoG BESEN0  4-Nov-18 235028 - - bl - d - o aT g;hv Gheek Stop Mo avents recorded (Dadly Seif Chich Ext)
LoG BESER0  4-Nov-18 235938 - -~ - = il - [Tiv ﬁ ,,»”!_C_',:,‘: e el nfgémm No evanta mconded  (Dally Self Chack Exif)
LOG BE9SA0  5Nov-i6 233928 i - - - - L = + ': T - m“m :l':p :;l;nm nc::um (Daily Seif Chack Exit)
LoG BESABD 5-Nov-18 235938 bl s hand il - b3 - he.gd sy Monitad
w BESEB0 @-Nov-18 1028 27 3 Ven 003 002 004 0108 ooz 4267 ﬂmﬂ '."114 unmrm:;nanﬁ :mx“mrnﬂ:,mrcwz;rr
LOG BEREY0 &-Nov-18 10 26 47 o et e bl i e e . Heyboard o racond eyboard
w6 BESE90 6-Nov-16 10'37:11 225 i b Ll b e ey nip e **=*  Start Monltoring Start Manltorng
w BE9650 6-Nov-16 10:37:14 006 (] 0119 0464 0.093 >100 8533 >100 Grassy Men el opening
w6 BE9690 6-MNov-16 23:59:28 i LLD b .. hd bl eue *¢*  Dally Check Stop No events recorded  (Dal'y Self Chech Enit)
LoG BESE90 6-Nov-16 235936 ase i SSs Start Manitaring No events recorded  [Dai'y Saif Check Exit)
LoG BE9690 7-Nov-16 23:59:28 s LA = “®¢  Dally Check Stap No events recorded (Dal'y Self Check Exit}




Grassy Trall Dam MLS Manltaring - Accelerometer located on the Dam

Blastware (v10.72.10.74)

Event Repart  Event List

Type Serat Oate/Time No Trigger Tran Vert Long Tran Vert Long Tran Vert Long  Description Post Event Note

No Chan Peak Peak Peak Accel Acce] Acce) Freq. Freq. Freq. first line

{Infs) {in/s) {In/s) (8] i (g He. Hz. Hz.

LOG B8E9690 16-Dec-16 23.59:31 nee b . — b = bl b Ll hiid ***  Start Monltoring No events racarded. (Dally Self Check Exit)
w BE9S90 17-Dec-16  14:05:09 E] Tran 0.06 0055 0.03 0.133 0.093 0.053 >100 8533 >100  GrassyTrallDam2015 Man Mode rvent while opening and dosing cover
LoG BE9E90 17-Dec-16  14:05:22 b b b b — i i b AL i ***  Keyboard Stop No events recorded.
LG BE9SS0 17-Oec-16  15:02:24 hhid hidd i ase see . hiad ®¢*  Start Monltoring No events recorded. (Daily Setf Check Exit)
w BEJE90 17-Dec-16 15:02:32 o185 0.04 06033 >100 85.33 GrassyTrallDam2015 Mun Mode event while opning or closing cover
LOG BE9650 17-Dec-16 23:55:28 OO L) D) Q) S Dally Check Stop No events recorded. {Dally Self Check Exit)
LOG BES690 17-Dec-16 23:59;31 hidd i bl Start Monltoring No events recorded. {Dally Self Check Exit)
LOG BES690  18-Dec-16 23:59:28 bl CLlg Dally Check Stop No events recorded, (Dally Self Chech Exit)
LoG BE9690 1B-Dec-16 23:53:31 LLL) b Start Monitoring No events recorded, (Dally Self Check Exlt}
LOG BESEID 19-Dec-16 23:59:28 b — ons see Dally Check Stop No events recorded, (Dally Self Check Exit)
LoG BESES0  19-Dec-16 i eme see b - b Start Monltoring No events recorded. (Dally Salf Check Exit)
LOG BE2690 20-Dec-16 bl o _— — hbid Dally Cheek Stop No events recorded. (Dally Self Check Exit)
LOG BEYESO0  20-Dec-15 hadd LA bt LU _ Start Monltoring No events recorded. (Dally Self Check Exit}
LoG BESEID  21-Dec-16 hidd b bbb . -0 Dally Check Stop No events recorded. (Daily Self Chech Exit}
LOG BES6%0 21-Dec-16 -89 e pae bt _— . Start Monitoring No events recorded. (Qally Self Check Exit}
LoG BESG30 22-Dec-16 23:59:28 bt se= LLL b g Dally Cheek Stop No events recorded. (Dally Self Check Exit]
LoG BE9ESO 22-Dec-16  23:59:31 b — i pA . Start Monitoring Start Monitaring
w BE9ESO 23-Dec-16 0.205 0.04 008 >100 85.33 GrassyTraliDam2015 Man Mode event while opening or dosing cover
w BE96S0 23-Dec-16 i 0.195 0.512 56.89 134 GrassyTrailDam2015 Mon Mode event winte apening ar dasng cover
LOG BE9690 23-Dec-16 badd U b b b Keybaard Stop No events recorded.
LoG BE9ESO 23-Dec-16 LA b bt . Start Monitoring Start Monltoring
w BE9ET0 23.Dec-16 0.03 0093 >100 >100 GrassyTrallDam2015 Adon Mose event whvle opening ar doring cover
[Farc] BEJESD 23.0ec-16 som SS8 b Dally Check Stop No evenks recorded. {Dally Self Check Exit)
LoG BEYESO 23.Dac-16 . _— b Start Monltaring No events recorded. {Dally Self Chack Exlt)
LoG BESEI0 24-Dec-16 hadd b . Daily Check Stap No evants recorded. (Dally Self Check Exit)
Lo6 BESEI  24-Dec-i6 eee — s Start Monltaring No avents recorded. (Daily Self Check Exit)
LoG BEYESO 25-Dec-16 s=8 see s=8 b Dally Check Stop No events recorded. (Daily Selfl Check Exit)
LaG BEIS90 25-Dec-16 v — LU b4 ks Start Moanitoring ND events recorded. {Dally Self Check Exit)
LOG BEJ6SC 26-Dec-16 e - an aen mes Dally Check Stap No events recorded. {Dally Self Check Exit)
LOG BEFEO  26-Dec-16 see — bt bt hie Start Monltoring No events recarded. {Daily Salf Check Exit)
LaG BE9ES0  27-Dec-16 b a e — i Dally Check Stop No events recorded. {Dally Self Check Exit)
LoG BE9S90 27-Dec-16 - - see . A Start Manilaring No events recorded. {Dally Sell Check Exlt)
LoG BEJE90  2B-Dec-16 — L b hAA hadd Daily Check Stop No events recarded. (Dally Salf Check Exit)
LoG BEYESO 28-Dec-16 I === SSN) L Start Manitoring No events recorded. {Dally Self Chech Exit)
LOG BEJE90 29-Dec-16 23:59:28 _— — Daily Chack Stop No events recarded. {Daily Self Check Exlt)
LOG BES63D  29-Dec-16 23:59:35 e oo b Start Monitoring No events recorded. {Daily Self Check Exit)
o6 BE9ESO  30-Dec-16 b — b Dally Check Stop No events recarded. (Daily Self Check Exit)
LOG BEIES0  30-Dec-16 a=S — b Start Manitaring Start Manltoring
w BE9590 31-Dec-16 ? 0.14 0.03s5 0.066 »>100 64 GrassyTrallDam201S Mon Mode event while opening or lasing cover
LoG BE9E90 31-Dec-16  11:45:24 b — bl Hd b Keyboard Stop No events recarded.
10G BEZE90 31-Dec-16 12:55:36 i b g L . ®*®  Start Monitoring Start Monltoring
w BESE30 31-Dec-16 123554 0.18 0.035 0053 85.33 84 73.18  GrassyTrallDam2015 Muen Mode evint while opening or dasing cover
L0G BEDE0 31-Dec-16  23:59:28 - man one b oo Dally Check Stop No events recorded. (Daily Self Check Exit}
LoG BE9690  31-Dec-16 23.59:36 o nee b Lo hhe Start Manitoring No events recorded. (Dally Salf Check Exit)
LoG BESE90 1-Jan-17 23:39:28 ol — one — . Dally Check Stop No events remnrded. {Dally Salf Check Exit}
Los BEIE20 1-lan-17 23:59:36 bt — Start Monitoring No events recorded. {Dally Self Check Exit}
LOG BE9E90 2-Jan-17 23:59:28 hdd — Dally Check Stop No events recorded. {Daily Salf Check Exit}
LOG BESE90 2Jan-17 23:55:36 bt pee Start Monitoring No events recorded. (Dally Self Check Exit}
LOG BEZESQ 3lan-17 23:59:28 A — b Daily Check Stop No events recorded, (Daily Self Chech Extt)
LaG BESES0 3-Jan-17 23:58.36 — hou sue aes Start Monitoring Na events recorded. (Daily Self Check Exit)
LoG BESEIQ 4-)an-17 23:59:28 b — — Dally Chack Stop No events recorded. (Dally Salf Check Exlt)
LoG BE9E90 4-)an-17 23:59:36 seoe S5 L 282 Start Monitoring No events recorded. {Daity Seiff Check Exit)
LOG BE9690 5-Jan-17 23:53:28 eoe — aoe — Daliy Check Stop No events recorded, {Daily Salf Check Exit)
oG BE9590 S-lan-17 23:59:36 bl _— htd - Start Monitoring No events recorded (Dally Saff Check Exit}
LoG BESE30 6-Jan-17 23:59:28 - b bl e Oally Check Stop Na events recorded  (Dally Se!f Check Exlt)
LoG BESE90 6-lan-17 23:59:36 b b oae — Start Monitoring Start Monitoring
w 8€9590 7-lan-17  12:07:25 0N 0.085 0133 >100 GrassyTrallDam2015 Man Mode evert while opening or crsing cover
LaGc BE9S90 7-lan-17 12:07:31 b — ke LU Keyboard Stop No avents recorded. (Keyboard Exit)
LG BE9630 7-lan-17 12:25:17 mee =S8 A4Sy S&S Start Monitoring Start Monitoring
w BEYE90 7-lan-17  12:25:52 0135 0035 004 WA GrassyTrallDam2015 Mon Muvie event whie opering or desing cover
LoG BEJE90 7-lan-17  23:59:28 bl - bt Lo Dally Check Stop No events recorded. {Dally Self Check Exit}
LoG BE9E30 7-Jan-17 23:59:29 nee — b - Start Monitoring No events recorded  {Daily Self Check Exlt)
LoG BEIE30 8-lan-17 23:59:28 (XD U LD ane Dally Check Stap No events recorded. (Dally Self Check Exit)
LOG BE9E30 8-lan-17 23:59:29 b b - hadd Start Monitoring Na events recorded  (Dally Self Chack Exlt)
LoG BE9690 9-Jan-17 23:59:28 — = — Dally Check Stop No events recorded (Dally Salf Chack Ex(t)
LoG BE9GS0 9-Jan-17 23:53:29 SS= b S88 Start Monltoring No events recarded  {Daily Sa\f Chack Exit)
LoG BE9SG30 10-Jan-17 23:59:28 = b — Dally Check Stop No events recorded, (Dally Seif Check Exit)
LOG BEZ650 10-lan-17  23:59:29 o b = Start Monitaring No events recarded. {Dally Self Check Exit)
LoG BE9690 1l-tan-17 23'59:28 b — vee — Daily Check Stop No events recorded. (Dally Self Check Exit)
LoG BE9YEDO 11-lan-17 23:59:29 LLO) pAL LU — Start Monitaring No events recorded. (Daily Self Check Exit)
LOG BE9GSO 12-lan-17 23:59:28 s — = b Daily Check Stop No events recorded  {Dally Seif Chack Exit)
LoGg BE9E20D 12-Jan-17  23:59:29 e ave ) U Start Manitoring No events recorded, (Daily Self Chack Exit)
LoG BESESD 13-lan-17 23:59:28 i SS= b ver Daily Check Stap No events recorded  (Daily Self Check Exit)
LOG BESE90 13-Jan-17 23:59:29 b s bt — Start Monitoring Start Manitoring
w BE9E30 14-Jan-17 15:11:28 04055 o001 0027 0093 0.027 512 GrassyTr2il0am2015 Mon Mode event, cover, snow remavo!
w BESGS0 14-Jan-17 15:15:41 0.445 011 0278 0583 0199 64 GrassyTrallDam2015 Mon Made event, cover, sow remave!
w BE9G90 14-1an-17  15:21:49 012 002 0093 0239 0053 8533 GrassyTrallDam201S Man Made event, cover, snow remove!
LoG BESESD 14-fan-17  15:21:59 bl — b — Keyhoard Stop No events recorded. (Keyboard Exit)
LOG BESE90 14-lan-17  15:52:56 hidd b ove i e Start Monitoring Start Monitoring
w BES690 14-Jan-17 15.52:43 0,05 0.015 y FRAN Bl "ITA012  GrassyTrallDam2015 Mon Made rvet while opening o daning cover
LG BE96SD 14-Jan-17 23:59:28 see _ wintipi L vl L. Dally Check Stop No events recorded. (Dally Seif Check Exit)
(L BE9S0 14-)4n-17  23:59:29 - b W oay **¢  Start Manitoring Nao events recorded. {Dally Self Check Exit)
LoG 8E9650 15-Jan-17 23:59:28 - i eoe o o =**  Dally Check Stop No events recorded. (Dally Self Check Exit)
Lo0G B8£9690 15-Jan-17 23:59:29 pA1d e e ,.,‘“ « ***  Start Monitoring No events recorded. (Dally Salf Chack Exit)
L0G  BE960  16Jan-17 23:59:28 e s} éfﬁ { e Dallycheckstop  Noevents recorded. (Daly Sef Check et
L0G BE9E30 16-lan-17 23:59:29 b L LA * . wes  Start Monltoring No events recorded. (Dally Seif Chech Exit)
LoG BE96IO 17-lan-17 23:53:28 — e — hinkd ***  Dajly Check Stap No events recorded. {Dally Self Check Exlt)
LOG BEY690 17-Jan-17 23:59:29 b b s=s o as b ***  Strt Monltaring No events recarded. (Dally Self Check Exit}
LaG BE9EID 18-lan-17 23:59:28 b hiad — i R Ymen W AR Y Ily Check Stap No events recorded. (Dally Self Check Exlt)
LoG BE9ES0 18-fan-17  23:59:29 - b e D!‘g‘; Of @ | E 3 C ".1.5‘.! gb g‘\rfil i fdi rt Monltaring No events recorded. (Dally Salf Check Exit)
LoG BE3&30 19-Jan-17 23:59:28 iy e — « b — o e Dally Check Stop No events recorded. (Daily Saif Check Exlt)
LoG BESES0 19-fan-17 23:59:29 bl b — o Lo b Start Monltoring Start Monltoring
w BE9690 20-lan-17 10:12:08 0.06 0.135 Q035 0199 0.0s3 19,69 85.33 22.26 GrassyTrallDamilDLS hien Mede ovemt whiv openiag o chasing cover
LG BES630 20-lan-17 10:12:49 - aee — hhad b — b ***  Keyboard Stop No events recorded. (Keyboard Exit)
Lae BE9E30 20-1an-17 10:59:02 s=s bt S hinhd b LX) Ol ®¢*  Start Monltoring Start Monltoring




Grassy Trell Dam MIS Monftoring - Accelarometer located on the Dam

Blastware (V10,72-10 74)

Event Report  Event List

Type Serial Date/Time No. Trigaer Tran Vert Long Tran Vert long Tran Vert Long  Descrption Post Event Nate

No. Chan Peak Peak Peak Accel Acta Acca! Freq. Freq Freq First iine

{In/s} fin/s) {in/s) sl (gl (g Hi He Mz

w BE9690 24-Feb-17 3 Vert 0.015 .03 001 0.027 a0s3 0.027 »100 >100 GrassyTrailDam2015 Man Mnde event whie apening or dasing cover
w BE9630 24-Fab-17 3 Vert 0.01 0.05 0015 0.027 0.146 004 >100 8533 GrassyTrallDam2015 Man Mode avent while opening or ceaing eover
w BEI60 24-Feb-17 3 Vert 01 0.065 0.045 0.068 0,066 0027 16 GrassyTrallDam2015 Man Mede event whike apening or dasing cover
LoG BEI690  24-Feb-17 bt b M e _— b b aee — Keyboard Stop No events recorded. (Keyboard Exit)
LOG BEYE90  24-Feb-17 oo ass wee aae «as oue ase Start " start
w BESES0  24-Feb-17 14:24 22 3 Vert 0.01 0055 0015 0.066 >100 >100 GrassyTrallDam201S Mon Mate rvent whiie opening ar closing aover
LoG BE9S50 24-Feb-17 b A s b —_— b Daily Check Stop No events recorded. {Dally Self Check Exit)
L0G BEJEI  24-Feb-17 = o= — bl e wee Start Monltoring No events recorded. {Daily Self Check Exit)
LoG BESEI0  25-Feb-17 bl b — sas — et Dally Check Stop Na events recorded. {Daily Self Check Exlt)
LoG 8ESE30 25-Feb-17 23:59:37 __ b b SeS b ven had Start Monitaring No events recarded. (Daily Self Check Exit)
LOG BESESO0  26-Feb-17 23:59:28  *°* b A balad LUL] L] bl Daily Check Stop No gvants racorded. {Dally Self Chack Exlt)
LOG BE9EY0  26-Feb-17 23:59:37  *** bl wee b _— eee s b Start Monltaring No events recorded, (Dally Self Chack Exit)
LOG BE9690 27-Fab-17 23:59:28 Lo b o — bl — b Dally Check 5top No evenis recorded. {Dally Salf Check Exit)
LoG BESE30 27-Fab-17 22:59:37 A aoe b ss b s ot Start Manitoring No events recorded. (Daliy Self Check Exit)
L0G BE9E30 28-Feb-17 23:59:28 b bk — sor Daily Check Stop No events recorded. {Dally Self Check Exit)
oG BE9SS0  28-Feb-17 23:59:37 bt vee eee Start Monltoring No events recardsd. {Dally Self Check Ext)
o6 BEYESO 1-Mar-17 23:59:28 g " hiad Dalty Check Stap No events racorded. (Dally Self Check Exit)
LeG BESES0 1-Mar-17 23:59:37  *** s LU Start Monltaring Nb events racorded. (Dally Self Check Exit]
LOG BE9690 2.Mar-17 oo oo Daily Check Stap No events recorded, (Dally Self Check Exlt]
LaG BE9630 2-Mar-17 oo —— b Start Manltoring No events recorded. (Daily Self Chech Exit)
we BE9EI0 3-Mar-17 g b pLD Dally Check Stap No events recorded. (Dally Self Check Exit)
LoG BEIES0 3-Mar-17 b pae Start Manltoring Start Monitaring
w BESES0 dMar-17 005 0013 GrassyTrallDam2015 Aan Made event while opening or clasing cover
LOG BE9690 4-Mar-17 . WL Keyboard Stop No evants recorded. {Keyboard Exit)
LoG BE9690 4-Mar-17 b bl oo — L ***  Start Monitaring Start Mon(toring
w BE9630 4Mar-1?7 16:00:06 3 002 002 0.00% 0.027 >100 64 >100  GrassyTrailDam2015 Mon Mode event while apening or chasing cover
LOG BEZ630  4-Mar-17 23:59:28  *°* hide b —_— — Bt b “**  Dally Chech Stop No events recorded. (Dally Self Check Exit}
LoG BEI650 4-Mar-17  23:59:37 S8 see bl Lol oum s=s Start Manitoring No events recarded. (Daily Salf Chedk Exit)
LOG BEIEI0  5-Mar-17 22:59:28  *** bl bt b een _— Daily Check Stop No events recorded. {Dally Self Check Exit)
LOG BE9630 S-Mar-17 23:59:37  *** b = ace oo hidd Start Monitoring No events recorded. (Dally Self Check Exit)
LoG BEY690 6-Mar-17 23:59:28 _ b wan Daily Check Stap Na events recorded. (Dally Self Check Exit)
LoG BE9650 6-Mar-17 23:59:37 = — L} Start Manitoring No events recorded. (Dally Saif Check Exit)
LaG BE9&S0 7-Mar-17  23:59:28 b s oS Daily Chack Stop No events recorded. {Dally Self Check Exlt)
LoG BEIE3D 7-Mar-17  23:59:37 b LA S Start Monitoring No events recorded. (Datly Salf Check Exit)
106G BESESD 8-Mar-17  23:59:28 b b Ry S Daily Check Stop No events recorded. {Dally Self Check Exit)
LG BE9ES0 8-Mar-17 23:59:37 L — i aae b = Start Monitoring No evants recorded. {Daily Self Check Exit)
LoG BE9630 9-Mar-17 23:59:18 mee oo e b = b Daily Chack Stop No events recorded. {Dally Self Check Exit)
LoG BE9630 9-Mar-17  23:59:37 bt . i wee b o Start Monltaring No events recarded. {Daly Setf Check Ealt)
LoG BES650  10-Mar-17 23:59:28 L bl asS oo b o Dally Chezk Stop No events recarded. [Dally Self Check Exit)
LoG BESE90  10-Mar-17 23:59:37 — b bt i i had - Start Monitoring Start Monltaring
w BESASG  11-Mar-17 10:34:33 i Vert 0.325 0.045 0.14 0.066 9.481 GrassyTrallDam2015 Man Made event while opening oc clasing cover
w BE9EY0  11-Mar-17 10:34:54 3 Tean 0.035 0.065 0.025 0.04 36,57 GrassyTrailDam2015 Man Made event while opening or closing cover
LoG BESSIT  11-Mar-17 10235:03 bt . b hied men bl b Keyboard Stop No avents recorded. (Kaybaard Exit)
LoG BE9690  1l-Mar-17 12:15:27 ese b s il one Start Monitoring Start Monltaring
w BEY690  11-Mar-17 12:1:03 3 0.03 0.027 56,89 GrassyTrailDam2015 *** Dayllght Saving Time Start {1 hr ahead)
L0G BE9630  1l-Mar-17 23:59:28  *** bk bl — Dally Check Stop No events recorded. {Dally Self Check Exit)
LoG BE9SSD  11-Mar-17 23:59:37 bt b oor bt Start Monitoring No events recorded. (Dally Self Check Exit)
LoG BES690  12-Mar-17 23:59:28 aee b LA — Daily Check Stop No events recorded. (Dally Self Check Exit}
LoG BE969C  12-Mar-17 23:59:37 bt = b la aee - Start Monitoring No events recarded, (Dally Self Check Exit}
LaG BES630  13-Mar-17 23:59:28 bt oo . oo aoe — Daily Check Stap No events recorded. (Dally Self Check Exit}
w6 BE96SO  13-Mar-17 23,58:37  *** - - oo — eve Start Monitoring Nao avents recorded. (Daily Self Check Exit)
LoG HE9690  14-Mar-17 23:59-28 | bt b oo aen _— Daily Chack Stop No events recorded. {Dally Self Check Exlt)
LOG BEYE0  14-Mar-17 23:59:37 e b S i e P Start Monltoring No events recorded. (Dally Self Check Exit]
e BEYE90  15-Mar-17 23:59:28 s b e b - R4 Daily Check Stop No events recorded, (Dally Self Check Exit)
LoG BES6I0  15-Mar-17 23:59:37 eoe bhdd e A oo bl b Start Monitaring No events recorded. {Dally Self Check Exit)
Lo6 BESES0  16-Mar-17 23:59:28 - LA — i b _— Datty Check Stop No events recorded. (Dally Salf Check Exit]
[Fe]d] BESE90  1&6-Mar-17 23:59:37 === o s = bl — Start Monitoring No events recorded. (Oally Self Check Exit]
LoG BE9E9D 17 Mar-17 23:59:18 A bt b ove Daily Check Stop No events recorded. (Daily Self Check Exit)
LoG BEIEID  17-Mar-17 23:59:37 b - o Start Menitoring No events recorded. (Dally Sell Check Exit]
LG BEJE90  18-Mar-17 23.59:28 sss b b bt Dai'y Check Stop No events recorded. (Dally Salf Check Exlt)
LoG 8ES630  18-Mar-17 23:.59:37  ** i - b A Start Monltoring Start Monitoring
w AE9650  15-Mar-17 13:19:15 3 0.175 0125 0133 5689 GrassyTrailDam2015 Men Mode event while cpeming or dasing cover
LOG BE9690  19-Mar-17 1319:23 — oo= i bl — Keyboard Stop No events recorded. (Keyboard Exit)
LoGg BEIBS0  19-Mar-17 14:12:31 as= bl L _—_ bbad Sas . bt — Start Monltoring Start Monltoring
w BESE9D  19-Mar-17 14:12:50 3 Vert 0.035 0.04 002 0,027 004 0027 512 GrassyTrailDam2015 Man Mode event while apening or dasing cover
w BEY630  19-Mar-17 14 12:58 k| Tran 0.045 0.01 0.015 0.066 0027 a027 8533 GrassyTrallDam2015 Afon Made event while apening or osing cover:
LOG BEY6%0  19-Mar-17 23:5528  *°* bl i aES aee b g g _— Dally Check Stop No events recorded. {Daily Sel? Check Exlt)
L0G BESES0  19-Mar-17 23.59:37 LA — hhid Start Monltoring Start Monjtoring
w BESESO  20-Mar-17 12:48:03 o013 0027 56 89 GrassyTrallDam2015 Man Mote evant white opening or cosing cover
106G BE9GS0  20-Mar-17 2359:28 - e "' Daily Check Stap No events recorded. (Dally Self Check Exit)
LOG BESE30  20-Mar-17  23:59:37 L hied === Start Monitoring No avents recorded. (Dally Self Check Exit)
LoG BE9690  21-Mar-17 23:59:28 A e — Daily Check Stop No events recorded, (Dally Self Check Exlt)
LOG BE9EIO  21-Mar-17 23:59:37 b - Start Monitaring No events recorded. {Dally Self Check Exit)
WoG BESESOD  12-Mar-17 23 59:28 A Dally Check Stap No events recorded. (Daily Self Check Exit)
LOG BE9ES0  22-Mar-17 23:59:37 g Start Manitoring No events rerorded. {Dally Self Check Exit)
LoG BESEI0  23-Mar-17 23:.59:28 oo Dally Chack Stop Na events recorded. {Dally Self Check Exit)
LoG BE9EFO  23-Mar-17 23:59:37 b - b Start Monitoring No events recarded. {Dally Self Check Exit)
LDG BEI690  24-Mar-17 23:59:28 b bl pLD Dally Check Stop No events recorded. {Daily Self Check Exit)
LOG BE9ESD  24-Mar-17  23:59:37 aee oo AL Start Monitoring Start Monitaring
w BE969D  25-Mar-17  6:07:42 0106 0053 5333 GrassyTrailDam2015 Man Mode event while opening or Dasing cover
LoG 8E9S0  25-Mar-17  6:08:10 bddd b i Keyboard Stop No events recorded. (Keyboard Exit)
LOG BE9690  25-Mar-17  7:13:29 b o .o Start Monitaring Start Manitoring
w BE9SSD  25-Mar-17  7:13:37 0066 H D\m cg[g‘ [ G:;::‘Zlailmm?om Man Mode everrt whife opening ar Clasing cover
w BESE0  25-Mar-17  7:14:00 oazz lo ot | : TrallDamI015 Man Mode event mhile opening or clasing caver
w BE9690  25-Mar-17 7:14:05 GrassyTrailDam2015 Mon Made event while opening o closing cover
LOG BE9SG90  25-Mar-17 23.55:28 Dally Chech Stop Na gvants recorded. [Daily Self Check Exit)
L0G BESGI0  25-Mar-17 23:59:37 Start Monitaring No events recorded. (Dally Self Check Exit)
LoG BESESO  26-Mar-17 23:59:28 Daily Check Stop Na events recorded, (Dally Seif Check Exit}
LoG BESE90  26-Mar-17 23:59:37 Start Monitaring ~ No events recorded. (Dally Seif Check Exlt)
LaG BESES0  27-Mar-17 23:59:28 Dally Check Stop No events recorded. (Dally Self Check Exit)
LaG BE9E30  27-Mars1? 23.59:37 Start Monitoring Na events recorded. (Dally Seif Check Exit}
LaG BE9EI0  26-Mar-17 23:59:28 /| Dayy ChackSlop  No events recorded. (Dally Self Check Exit)
106 BE9E0  2B-Mar-17 2359:37 'UStsi Mbntorng  No events recorded. (Dally Self Check Exit)
LoG BESES0  25-Mar-17 23°59:28 Daily Check Stap Na events recorded. (Dally Self Check Exit)
LoG BE9SI0  29-Mar-17 2359:37 Start Man:taring No events recorded. (Dally Self Check Exit)




Grussy Trall Dam MIS Monltoring - Accferometer located on the Dam

Serial Date/Time Tran
No Peak

{in/s}
BE9as0 30-Apr-17 235920 - b el
BEGSSO I0-Apr-17 23 59 37 ypud e ot -
BE0E00 1-May-17 235028 " had b hi
BEOSW  1-Mmy-17 235237 - bd - e
BESSI0 2-May-17 235928 - el = e
BE9SRO 2-May-17 2353237 1l haad bl il
BEPER0 IMay-17 2359.28 e b b el
BE9EW  IMay17 235037 o = e
BESI0  4-May-17 236928 = b el
BESERY  4May-17 236937 = - - -
BESGRO  5-Mmy-17 235928 bl - bl
BES690 5-May-17 235937 bt had = .
BE0S30 6-May-17 34722 3 Verl 019 01
BE9SSRO 6-May-17 34738 — - e bl
DES8R0  &-May-17 8085 - e b
BE96S0  B-May-17 50730 3 Long Q0ss 003
BES6H0 &May-17 508500 3 Long oot oo
BEEE0  6-May-17 235928 - 3 -
BERSI0  &-May-17 235037 = - bt
BEE%0 T-May-17 238028 ™ b hing el
BEDES0 7-May-17 235037 - b had bl
BERE0 8-May-17 235926 e ‘= i b
BES6%0 8-May-17 236937 - = e Lo
BEYES0 8-May-17 235928 e - - -
BEMESO  B-May-17 235937 . = b b
BEQESD  10-May-17 235928 S === == -
BESER0  10-Mm-17 2358 37 = i hod
BEEGSO  11-May-17 235328 - - -
BEYES0  11-May-17 225027 = b -
BE2MB0  12-May-17 235828 = ol
BEGGI0  12-May-17 2 69.37 = -
BEDAS0  13-May-17 35838 Tran 0.235
BESE90  13-May-17 36853 = =
BEBOSD  13-May-17 50214 - bl
BESERD  13May17 30221 Vert 0045
BEPES0  13-May-17 50245 Tran 0085
BESBY0  13-Mmy-17 2359:28 . -
BES600  1)-May-17 235937 - -
BE880  14-May-17 111032 Ver o
BEYSS0  14-May-17 235028 = -
BERESN  14-May-17 235937 = - bl
BEQEY0  5-May-17 235928 - - -
BEDSRD  18-May-17 235037 = bt el
BEBS0  16-May-17 235028 - - -
BE9ER0  18-May-17 235937 - bl b e
BEQBSO  17-May-17 235928 ™ = i -
BESER0  17-May-17 235037 - = b i
BESE90  16-May-17 235028 e b =
BESSS0  18-May-17 235837 = - - -
BEDSE90  13-May-17 235028 had b .
BESEOO  19-May-17 236037 ™ bl Liad bl
BE9880 20-May-17 80236 a ven Q085 opes
BEYSE0  20-May-17 080243 - e b =
BESSEO  20-May-17  7.0932 - = il b
BEGSS0 20-May-17  7.09'57 a Tran oo08 0.085
BESSS0  20-May-17 71003 3 Vert Qp4as 0.0%
BEQES0 20-May-17  7:10:08 3 Tran [ ]x) 001
BEBES0  20-May-17  7:10:15 3 Long ()] 0005
BEBED  20-May-17 23:59:28 ™ bt g fod
BESSS0  20-May-17 235937 = hnd -
BEDERO  21-Mey-17 23:50:28 = bl = b
BESS00  21-May-17 23:58:37 bl b = s
BEBERD  Z2.-Mmy-17 23:58:28 ey il - -
DEDSSD  22-May-17 23:8937 ™ - - b
DEGBID  23-May-17 23:50:20 - et - o
BE9ESD  23-May-17 23:58.37 - el . b
BERESO  24-May-17 235828 s o -
BEDGOO  24-May-17 23 58:37 - s - o
DEBES0  25-May-17 2359:28 - ha o b
BEAG0  25-May-17 2).68:.37 - e - o
BE9EGR0  26-May-17 23 56:28 gl b bl e
BESESO  26-May-17 23 §9'37 bl had -
BEOES0  27-May-17 23 59:28 bl = -
BEVBS0  27-May-17 23 56:37 - b b
BEQES0  26-May-17 23 50:28 - i -
BE9SR0  26-May-17 23 50:37 - - -
BESER0  28-May-17 61739 Tran o004 004
BEOGE0 20-Mmy-17 81744 baed Laad ha
BERERO0  29-May-17 72200 i o =
BEPESO 23-May-17 7203 Vert 0045 0045
BEBER0  29-May-17 72207 Vert oot 0025
BEPSR0  29-May-17 7 22:16 Long om ag1s
BEO8S0  20-Mmy-17 235828 r e -
BEGERD  29-Mmy-17 235037 - = b
BEBBEO  30-May-17 235928 b haad -
BEPEBO  J0-May-17 235937 e e e
BEBGRO  31-May-17 235028 b e il
BESEBO  31-May-17 235837 el e = o
BESEN0 1-Jun-17 11,58 37 3 Vert 0045 0068
BEDES0 1-Jun-17 235928 o b e -
BES6R0 1lun-17 235837 b bt = -
BEGESO 2-lun-17 2356828 b hiad bt -
BESSH0 2-lun-17 235937 . - b -
B8E9680 Fun-17 82417 3 Vert 0085 0a3
BEGN 3Jun? 82430 ol = -
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Blastware (V10.72-10.74)  EventRaport Event List

Vart Long Tran Vent Long  Description

Post Evant Note

Acce! Acca! Freq. Freq. Freq. Frstiine
] (1] Hi. Hr. Hi.
[ bl bl - = DallyChack Stop  No evanis reconded (Dally Saif Chack ExH)
ad lad et Bl < Start Manttoring Na svanis recorded (Dally Seif Check Extt)
- b - - = Dally Chach Stop No sventa recordad  (Dally Self Check Ext)
. b i bl = Stari MonHoring No evenis recorded  (Dalty Self Check Ext)
hid bt ot = ™ Dally Chack Stop No events recorded (Dally Setf Chack Exif)
b o b - ***  Stan Monitoring Nao everits recorded  (Dally Sell Chack Exit)
- b - B **  Duaily Chack Stop No svents recorded (Daily Seif Chack Exit)
b sl ol b *  Stadt Monitaring No svents recorded  (Dally Seif Chack Exi)
el haid et = = Daily Check Stop No averts recorded  (Dajly Saif Check Exit)
- bl - - ™ 8tart Monitering No evenis recorded (Dally Self Chack Exdi)
- b e b “  Dalfly Chack Stop No evenis racorded. (Dalty Sell Chack Exil)
b . b = “~  Stat Monlering Sian Monloring
0199 0.108 8533 8533 8533  GrasayTrilDam2015 Mon Mede event white opening or csing cover
~ b - - ~  Keyboard Stop No svents recorded (Keyboard Exit)
hid - il - o Start Monktaring Siant Moniloring
0063 cod >100 >100 >100  GrasayTraliDam2015 son Mode evert while opening or chosing cover
0027 004 *>100 >100 >100 GrassyTraiiDam2015 Mon Mode event while opening or chasing cover
L [ = L "=  DullyCheck Stop  No evenis mcorded (Dalty Seif Chsck Exit)
haed il had - = Stadt Monitaring No svents recordsd  (Dally Seif Check Exit)
Al bl hid = ***  Dally Check Siop Na events recardsd  (Dally Self Check Exi)
- - - - =+ Start Monioring No svents recorded (Dally Satf Check Exi)
- - bl - =  DalyCheckStop  Na averis recorded (Dally Salf Check Exti)
- - -~ - = St Moniloring No svents racorded  (Dally Self Chack Exlt)
- -~ e - " Daily Check Stop No svents recorded  (Dally Self Cheek Exit)
- b bl bt *=*  Slart Monilaring No avents recorded (Daily Seff Check Exit)
b hd it - "~ Daily Check Stop No svents recorded  (Dally Seif Check Exi)
bl - e b ™ gl Mankarng No avants recorded  (Dally Seif Chack Exit)
- bl - - -~ DallyCheckSlop  No eventis recorded  (Dally Salf Chack Exit)
g - b b **  Slant Monlloring No events recorded (Daily Saif Check Exit)
= = = bt ™ DallyCheck Slop  No events recanted (Daily Seif Check Exit)
- e - v Start Manttoring Stant Monficring
0158 0212 >100 saee >100 GrassyTraiDam2015 Man Mude event while apening or dasing vy
= ) o **  Keyboard Stap No svents meorded  (Keyboard Ext)
- - - = Stant Monitoring Start Monlioring
0053 0027 50 8% 58 69 2100 GrassyTraliDam2015 Man Made event white opening or tosing ver
0108 008 >100 64 7314  GruasyTrallDam2015 Mo Muode event while opening ar casing cover
- . = Ll >+ DallyCheck Stap  No ovents racardad (Dally Self Check Exit)
- - e - ~* St Monltering Start Monitoring
0013 0027 >100 7314 >100 GrassyTrullDam2015 Man Mode even
= == - bl *~  Dally Check Stop No everts recorded (Dally Salf Check Exit)
L ove bl Ll =+ Stard Monhoring No evenis cordad (Dally Salf Chack Ext)
- o - bl =~ DallyCheck Stap  No events recorded (Dally Seif Chack £xi)
e e - bt “*  Stard Monhoring No events recorded (Dally Seif Check Exit)
b s - bl >~ DallyChackStop  No svents recorded (Dally Seif Chack Exdf)
- el had “  Gtart Monhoring No sverts recordad (Daily Self Check Exif)
bl - d =~ DaltlyCheck Stop  No sveris recorded (Dally Self Chack Exit)
bl bl - e = Stant Monitoring No events recorded, (Cally Self Check Exit)
Ll o - ‘n "=  DallyCheckStop  No events recorded (Dally Seif Chack Exit)
b bl s il ***  Stat MonHering No eventa recorded (Dally Set Check Exdl)
L bl o - =+ DallyCheck 5top  No avents reconded (Dally Self Chack Exit)
- o ] el *  Start Monlioring Start Manharing
0108 004 512 64 >100 GrassyTralDam201S Man Made event while opening or chosing cover
- . haid . =*  Keyboeard Stop No evenis recorded. (Keyboard Exit)
- - - b =  Start Monitoring Start Monltoring
o.o8 0118 8532 8533 >100 GrasayTraliDam2015 Mon Made event while apening or dosing cover
0093 0088 >100 T34 8533 GrassyTraliDam2015 Man Made event while opening or clasing cover
0.027 o004 >100 >100 >100  GrassyTraiDam2015 Man Made event whike apening or dasing aover
0012 0027 >100 >100 8533 GrassyTrailDam2015 Mon Made event while operiing or osing cover
hisg e ik e ™ Daily Chack Stop No avents recorded  (Daily Salf Check Exit)
o - - e ***  Start Monitoring No events recorded (Daily Self Check Exit)
e il e bl *=  Dally Check Stop No averts recorded (Daily Saif Chack Exit)
e = - hand -+  8tart Monttoring No evanis mcarded  (Dally Salf Check Exit)
- il - d > DallyCheck Stop  No evants recorded (Daily Seif Check Exit)
= = et = “**  Start Moniloring Na evenis racorded (Dally Seif Check Exit)
= - e . ***  Daily Check Stop No avents recorded (Dally Seit Check Exit)
- . - he = Start Monitoring No avants recorded  (Dally Sall Check Exdty
L Ll " - *<  DallyCheckSlop  No evams recorded (Dally Seif Check Exit)
= ool e i = Start Monitering No evenis recorded (Dally Seif Chack Exit)
= b ”e bt == Daily Check Stop No evants recorded  (Dally Self Check Exit)
el - g b 4= Start Monltoring No svends recordad (Dally Self Check Extt)
. . - e =+ Dally Chack Slop No evenia recarded  (Dally Salf Check Exit)
ha b b - b Start Monitoring No svents recorded  (Dally Seif Check Exit)
- " - b e+ QDallyChsck Stop  No events recorded  (Daily Seif Chack Extt)
e - b b T Star Monhoring No averns recorded (Dally Seif Chach Exit)
i bt - e =" Dally Chock Blop No evenis racordad (Dally Salf Check Extl)
e .- " bl “~  Starl Monloring Slart Monitoring
oo4 agz7 3012 26 96 >100  GraasyTrallDam2015 Moa Mode event while operning or closing cover
bl bl - ad “*  Keyboard Stap No evenis recorded (Keyboard Exi)
hasd . - e s San Montoring Start Montoring
7314

0068 o027 T4

>100 GrassyTraHOam2015 Man Made event while opening or clasing cover

Dally Salf Check Exi)
{Dally Self Check Exit)
{Dally Seif Check Ext)
{Dally Salf Check Exit)
(Dally Self Chack Exi)

{Dally Seif Check Ext)
(Dally Saif Check Exif)
(Dally Saif Check Exit)

04033 a4 >100 7314 7314  GraasyTraHOam2015 Man Mode event while spening or closing cover
agz27 o027 >100 >100 >100  GrassyTmIIDam2015 Man Made event whike opening or dosing cover
- ol i - “=  DallyCheck8lop  No events reconded
bl b - b *  Stan Monitoring No avenis recorded
e - i e “*  Dafly Chack Stop No events recorded
- e - Monltoring No events racorded
’“_lN@ "_\‘f‘ ( CheckBtop  No avenis recordad,
- Starl Monitoring Start Monftoring
0106 a8 84 284 512 GraasyTrallDAM2015 Ukely Mon Mode event
- hand - "."‘ B “*  Daily Check Stop No events recorded
- e A >  Start Monttoring No everts recardad
b :B%C"‘ z- 8 "‘:ﬂi? **  Dally Check Step No svents mennad
b had bt - Start Monltoring Star Monitoring

[ o] gos 6533 853 8533 GrassyTrall0am2015 Man Mode event while operting or dusing cover
No evenis ecoded  (Keybaard Exil)
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Grassy Trall Dam MIS Monitoring - Accalerameter located on the Dam

Blastware {V10,72.10 74)

Event Report Event List

Type Serial Date/Time No Trigger Tran Vert Lang Tran Vert Lang Tran Vert Long  Description Post Evant Note
Na, Chan Peik Pesk Paak Accal Accej Accel Freq. Freq, Freq. first line
fings]  {Infs) _{in/s) m Hz. He Hz.

w BE9590 8-Jul-17 10:14:53 001 32 28.44 >100  GrassyTrallDamz015 Man Made event while opening or clasing cover
10G BE9IESO 8-Jul-17 23:59:28 R hiAd Dally Check Stop No events recorded. (Dally Salf Check Eit)
LoG BE9690 8-Jul-17 :59:3 Start Monltoring No events recarded, [Dally Salf Check Exit]
LOG BEZSS0 9-Jul-17 Dally Check Stop No events recorded. [Dally Self Check Exit)
LOG BESE30 9-Jul-17 — Start Manitoring No avents recorded. {Daily Salf Cheek Exit)
LOG BESE90 10-1ul-17 ome oo o Dally Check Stop No events racorded. [Daily Self Check Exit)
LoG BE9ES0 10-lul-17 — bl — Start Monltaring No svents recorded. (Oally Se!f Check Exit}
LaG BE3650 11-jul-17 sse LLD L] Dally Chack Stop Na events recorded, {Daily Setf Check Exit)
LOG BES650 11-jul-17 bt bk A Start Monitaring No events recorded. {Dally Self Check Exit)
LOG BESE90 12-ul-17 one b - Cally Check Stop No events recorded. (Dally Self Check Exit)
LOG BEIESO 12-l17 — aee b4 Start Monitaring No events recnrded. (Dally Self Check Exit)
LOG BE9650 13-jul-17 — — ] Dally Check Stop No events recorded. {Dally Self Check Exit)
LaG BE96350 13-ul-17 b b hidd Start Monitoring No evants recorded. {Dally Selt Check Exit)
LOG BE9EI0 14-Jul-17 — — Dally Check Stop No events recorded. {Oally Self Check Exit)
LoG BESE30 14-Jui-17 Ly PO Start Monitoring o events recorded. (Daily Self Check Exit)
LOG BEYES0 15-Jul-17 et aen Dally Check Stop No events recorded, (Daily Self Check Exit)
106 BESE0 15-tut-17 b b sae Start Monitaring Start Monitoring

w BEZEO0 16-lul-17 0,02 0.04 73.14 GrassyTrailDam2015 Mon Made event while apening or chasing cover
LoG BESES0 16-jul-17 _— pLO _— Keyboard Stop No evants recorded  {Keyboard Exit)

[Kel<] BEZ&30 16-tulk-17 phAd hhe ser b - Start Manltaring Start Menitoring

w BESE50 16-1uk-17 0.015 oM 0.04 »100 GrassyTrall0am2015 Man Mode even while opening or davng cover

w BE9630 16-Jul-17 0.025 [ 2] 004 85.33 GrassyTrailDam2015 Aon Mode evint while coening or dasing cover

w BES690 16-Jul-17 002 0.08 0.053 >100 GrassyTrallDam2015 aon Madye event

LOG BES690 16-lul-17 oo wee hidd b Dally Check Stop No evants racorded. (Daly Self Check Ealt)
LOG BESES0 16-Jul-17 g e bt b — bl b — Start Manitoring No evants racorded [Da'ly Sell Check Ext)
LOG BE9E3D 17-ul-17 235928 b b b b b kg hAd Dally Check Stop No avants recorded  (Dally Salf Check Exit)
LoG BE9690 17Ju-17  23:5937  *°* i ewe p A LLL hihd — Start Monltoring No events recorded  {Daily Seif Check Exit}
LaG BES690 18-Jul-17 23:59:28  *°*¢ v = Dally Check Stop No events recorded. {Dally Self Chack Exit)
LoG BE9650 18-lul-17  23:59:37 Ll L s== Start Monitaring No events recorded. {Dally Seif Check Exlt)
a6 BE690 19-lyl-17  23:59:28  *** bl — Dally Check Stop No events recorded. (Daily Self Chack Exit)
LoG BES690 19-lul-17 23:59:37  °°** bl Lol bt ase soe Start Monltoring No events recorded. (Dally Seif Check Exit)
LoG BE9JE30 20-ub17  23:59:28 S b b _— had b — Daily Check Stap No events recorded. {Dally Se!f Check Exit)
LOG BE9GSD 20-lul-17 23:53:37 ot Liig R0 = LAM LD A Start Manltaring No events recorded. {Dally Self Check Exit}
LoG BE9E3D 21-ul-17  23:59:28 fAN b b — e ove — Dally Check Stop No evants recorded, (Dally Seit Check Exit)
LoG BE9690 21-Jul-17 2359:37  e°" - bk oo bhdd b — Start Monitoring No events recorded. (Dally Self Check Exit}
LOG BE9ES0 22-Jul-17 23:59:28  *** s b b b e s Daily Check Stop No events recorded. {Dally Self Check Exit)
LOG BE9ESO 22-Jul-17  23:59:37 — i .o b hidd i oee b Start Monitoring Start Monltaring

w BE9ES0 3117 9:24:21 3 Vert 0.06 0.065 0015 0.053 0.027 64 GrassyTrallDam201S Man Made event whike opaning or clsing cover
LoG BES£S0 23-Jul-17  9:24:28 bLL mee - bt L i s — Keyboard Stop No evants recorded. (Keyboard Exit)

LOG BES690 23 Jul-17 1108:12 =S8 b had LU bk b bl —— Start Monltoring Start Manitoring

w BE9E90 3-jul-17  11:09:14 3 0.03 0.045 001 0.04 0.027 64 GrassyTrallDam2015 Men More event while opening or dosing cover

w BE9590 23-jul17  11:10:11 3 0.02 0.01 0.005 0.027 [ PE] >100 GrassyTrallDam2015 éon Mavie vt whele cpaming or clasing cover
LoG BESGI0 23-Jul-17 23:53:28 " hikd b b hee v ses Dally Check Stop No events recorded. (Daily Self Check Exit)
LOG BE9E90 23-Jul-17  2359:37 — bl nee bt bald b — Start Monitoring No events recorded, (Dally Self Check Exit)
LOG BESEY0 24-Jul-17 23:59:28 oue oo one hidd nee b b Dally Check Stap No events recorded. (Dally Self Ched Exit)
LOG BE9G90 24-Jul-17  23:59:37 — — bt LD LLO) .~ _— Start Monitoring No avents recarded. (Dally Self Check Exit)
LOG BEYESQ 25-jul-17  23:59:28 *°° b e b e b b Dally Check Stop No events recorded, (Daily Self Chack Exit)
[Teld] BE9ESQ 25-jul-17  23:59:37 — ha hiad b ke e — Start Monltaring No evants recarded, (Dally Self Check Exit)
LoG BES6S0 26-iul-17 23:59:28  **° b b bl b b hadd Dally Check Step No events recorded. (Dally Self Check Exit)
LoG BEYESD 26-1ul-17  23:59:37 hadd en - i bt vee — Start Monitoring No events recarded. (Dally Self Check Exit)
LoG BEJ690 27-lul-17 23:59:28 ] b b b b b _— Dally Check Stop No events recorded. (Dally Sell Check Exit)
LoG BE9690 27-Jul-17 23 59:37 R b ooe b see b see Start Monltoring No events recorded. (Daily Self Check Exit)
LOG BE9EID 2B-1ul-17  23:59-28 A bl - il bhdd oo — Dally Check Stop No evants recarded. (Dally Self Chack Exit)
a6 BE9G90 28-Jul-17  23:59:37 b = hiad okt b ks —— Scart Monltoring Start Monitoring

w BEIES0 29-ul-17 80457 3 01 0.04 004 0.066 0.8 8533 GrassyTrallDam2015 Man Made event while apening or closing cover
L0G 8E9690 29-jul-17 BO5.08 hiad o - b b i b Keyboard Stap No events recarded. (Keyboard Exit)

LoG BE9ESO 29-Jul-17  9:17:21 — b uee b b b — *°®  Start Monitaring Start Monitoring

w BE9590 29-Jul-17 921725 3 004 0.045 001S 0053 0.027 12 2100 GrassyTrallDamZ015 Mon Made event while opening or doting cover
LOG BE9EI0 29-ul-17 23'59:28 _— o - e e b — ***  Oaily Check Stop No events recarded, (Dally Self Check Exlt)
LoG BEIES0 29-lul-17  23:59:37 ser ot - bl b - — “%®  Start Monltoring No events recarded. (Daily Self Check Exit)
LOG BE9E90 30-Jul-17  23:59:28 b it b b b b bhis ***  Qally Check Stop No events recorded. (Dally Salf Check Exit}
LoG BE9E%0 30-Jul-17  23.59:37 il btk b oo b . — ®**  Start Monitoring No events recarded, {Dally Self Chack Exit}
LOG BE9530 -Jul-17  23:59:28 — wee - A oo b e ***  Daily Check Stup No avents recarded. (Dally Self Check Exit)
LOG BE9G30 3lul-17  23:59:37 b4 . hiad b ven hidd _— **e  Srart Monitaring Na events recordaed, (Dally Seif Check Exit)
LOG BE9GS0 1-Aug-17 23:59:28  *** hadd - hind b b e ***  Daily Check Stop No events recorded. (Daily Self Check Exit}
LOG BESE90 5-Aug-17  9:5328 bt b mee b b bl — “¢  SwrtMenitering Start Monitoring

w BE9650 5-Aug-17  9:53:31 3 011 0.0%5 aoL 008 0.027 36,57 36 57 85.33  GrassyTrailDam2015 Mon Mode event while opering ar dhasing covey
LOG BE9E90 5-Aug-17 95343 — b " b g b b b ***  Keyboard Stop No events recarded. (Keyboard Exit)

LOG BEG8&0 S-Aug-17 110842 el = b e = b - = **  Star Menitoring Start Monilering

w BE9Sa0 5-Aug-17 110945 3 0.18 an Q02 0088 0a2? 42087 3413 8533 GmesyTraHDam2015 Mon Made event whilr opening or dasing cover
LoG BES680 SAup-17 235028 b A e . e S e = **  Dady Check Biop No events recarded, (Dally 5elf Chack Exit)
LoG BEWGS0  S-Aug17 2603 = . - = “\ FNOVI DT AT S Monltoing o events recorded, (Dally Salf Check Exit)
LOG B8EB880 8-Aug-17 235328 e bt = baid bl b . -) FT G L mﬂ Chock Stop No events recorded. (Daily Seit Check Exit)
LoG BES8B0 8-Aug-17 235937 bl s - - - - oo g - = Star Manitorng No events recorded, (Dally Self Check Exit)
LOG BE8S0 7-Aug-17 235928 b bl bl = e = = Dalty Chack Stop No events recarded, (Dally Self Check Exit)
LOG BEBERO 7-Aug-17 23 68:37 bl el . e . "7 Star Maonitodng No events recorded. (Dally Self Check Exit)
LoG BESEST B-Aug-17 2359:28 bl b ‘" bl bt bl i Daity Chuck Stop No events recarded  (Dally Self Chack Exit)
Log BEBESD B-Aug-17 235937 o il b - b Seart Monioding No events recarded  (Dally Setf Check Exit)
LOG BEBSS0  9-Aug-17 236928 b - - - - =+ DallyChockBlep  No events recorded (Dally Self Check Exit)
LOG BESBI0 9-Aug-17 23 59:37 hind - = . el = " Slart Menilerdng No events recarded  (Dally Seif Check Exit)
LOG BESAAD  10-Aug-17 23 59:28 - . o e - « T,/ DpiyCheck Slep  Noevents recorded, (Daily Self Check Exit)
LoG BEGER0  10-Aug-17 2350:37 - - -~ e - et =40 glad Monkioring  No evants recarded  [Dally Self Check Exit)
LOG BE68SC 11-Aug-17 23 52:28 el - b - - - *=  Dally Chock Stop No evants recorded  (Oally Salf Check Exit)
LOG BEQSRN  11-Aug-17 23 50:37 b - bt - b s i i bt =+ Starl Monltoring No events recorded  (Dally Seif Chack Exit}
LoG BEREI0 12-Aug-17 23 59:28 el - b bt - = o - g b= Dalty Check Stop No evants recarded  (Dally Self Check Exlt)
LoG BESS0  12-Aug-17 23:88:37 - b - b it - s — =+ Siart Monitedng Start Monloring
w BE980 13-Aug-17  17:18:00 3 Vel 0.27 0215 0.07 ¢ 265 0292 008 28 44 58 86 8533 GrassyTraliDam2015 Man Made event whiie opening or dasing caver
LOG BEBESO 13-Aug-17 17:18:07 o d = o - . - - e - "~ Kesyboard Stop No events recarded  (Keybaard Exit)

LoG BEDSRa 13-Aug-17  18.22.53 il - ~ - b - - bl e e *=*  Stan Monitoring Start Montaring
w BEQGR0 13Aug-17 1822:55 3 Tan 0835 0.015 0.02 ooa a027 0053 >100 8633 >100 GresayTraliDam2015 won Mode event wiule opening or Gesing tover
LOG BENASO 13-Aug-17  23.50:28 b b = el b o b hiad - = “~  Dally Chack Slop No evenis recorded  (Daily Self Check Ext)
LoG BE9680 13-Aug-17 23 59:37 - i ha Al hai had b e - il = 6lan Montoring No wvanis meorded  (Daily Gelf Check Exi)
LOG BES6S0 14-Aug-17  23:58:28 b had = = b - bl e sl = =*  Daily Chack Stop No evenis recorded (Daily Setf Check Exit)
LoG BENES0 14-Aug-17 236937 e b - o bl had . = e = = Siant Monitoting No evanis recarded  (Dally Seif Check Ext)
LoG BE®480 15Aug-17 235928 - - b - = - e o bl - > Dally Chaek Stop No svenis recorded (Dally Self Check Exit}



Grassy Trall Dam MI5S Manftoring - Accelerometer located on the Dam

Blastware (v10,72-10.74)

Event Repart  Evant List

INCORPORATED

o 18 200

f e
L SRR

Type Serlai Date/Time No Trigger Tran Vert Long Tran Vert Lang Tran Vert Lang  Description Post Evant Note
No Chan Peak Peak Peak Accel Accal Accel Freq. Freq. Freg. first ine
{In/s) tin/s) (in/s) () ) (g) Hz. He. Hz.

LOG BEGA0  16-Sep-17 235028 - . - e - - - haid = el b Daily Check Stop No evants recorded  (Daily Seif Check Exit)
LOG BESSO0  18-8ap-17 235937 bl e e oty bl bl = b b et e Slant Monitering Start Monitoring
LOG BEPGD0  19-Sep-17 235928 - - - -~ s et - - - - - Daily Ghack Stop No evenis recorded (DaRly Salf Check Exit)
LoG BE98S0  15.8ep-17 2350 37 .- el e = b - . - e b bt Stari Monitoring Start Manltoring
Loe BEWOS0  20-Sep-17 235420 . . e e e - b b bl e b Dally Chack Stop No svents recordad (Daily Seif Check Exit)
LOG BE98S0  20-Sep-17 235037 s el b i e - b b o sl - Starl Monitoring Start Maniaring
w DESEE0  21-Sep-17 92117 3 Tran 002 0.01 o 0027 0.093 0013 T34 >100 >»100 GrussyTrailDam2015 extremly windy vibrating Solar Panel
w BEBERD  21-Sep-17 103800 3 Tran 002 [ k] oot 09027 no2r 0013 8533 >100 >100 GrassyTraiilam2015 exiremiy windy vibrating Solar Panel
w BEBERO  21-Sap-17 13214 3 Tran 002 o01s oot 004 o027 0027 7314 >100 >100 GrassyTraliDam2015 extremly windy vibrating Solar Panel
w BEPSS0  21-Bep-17 220544 3 Tran 0025 0015 o0t 0.027 ooz7 0013 84 8533 >100  GrassyTralDam2015 extremly windy vibrating Solar Panel
LOG BESSBO 21-Sep-17 225928 e o = - b b = - e b s Dally Check Stop Na svems recarded  (Dally Self Check Exit)
LOG BESG00  21-Sep-17 23507 il M e b b hd . el b i e Slant Monitoring Start Monitoring
w BESES0 22Saep-17 03008 3 Tran @02 ao1 001 0027 a o013 0013 7314 >100 >100 GrassyTraiilDam2015 wdremly windy vibrting Solar Panel
w DE9EO0 22-Sep-17 03837 3 Tran ao2 a0t o 0027 0027 0027 7314 >100 >100 GressyTraliDam2015 extremty windy vibrating Solar Panel
w BEGEB0  22-Sep-17 1835231 3 Tran ao2 001 ool ooz ooz27 0.027 14 >100 >100 GraasyTraliDam2015 exiremly windy vibrating Solar Panel
LOG BE0S80  22-Sep-17 235528 = e = - el - sl et hand el el Dally Check Stop No evenis recorded (Dally Salf Check Exit)
LOG BESES0  22-8ep-17 235937 ~ - - - - bl - b b - - Start Monitoring No svaris recorded (Dalty Seif Check Exit)
LOG BE9ES0  2)-Sep-17 235028 b s = b b - bl b b b b Daily Check Stop No evenis recorded (Daily Seif Check Exit)
LOG BE®GO0  23-Sep-17 2350:37 i e e - e - e - o e - Stan Maniering Stant MonHoring
w BE9SS0  24-Bep-17 61827 3 Tran 015 D125 [+] 5] 0172 0108 004 84 84 84 GrassyTrailDam2015 Mon Mace event whike opening or dosing cover
LOG BEQESO  24-Sep17 61840 - - - - Ll - Ll bl - = Keyboard Slop No events recorded  (Keybaard Ext)
LOG BE9860  24-Sep-17 71313 bl s - e b - - hidd s - el Stari MonHoring Stait MonHoring
w BESBE0  24-Sep-17 71315 3 Vart 0.045 005 0025 004 0053 0az7 4855 512 8533 GrassyTral0am2015 Muan Made evert whie opeming or closing cover
w BEBESO  24-Bep-17  7:13:41 3 Tren 0.025 0005 a5 004 2013 004 >100 >100 >100 GrassyTrllDam2015 ien Made cvenl wivie cpening or clasing cover
LOG BESG9G  24-Sep-17 235028 e - - - - - e - bl . hal Dally Check Stop No svenis ecorded (Dally Seif Check Exit)
LOG BEGE90  24-Sep-17 235837 b e - - b - . = . el i Stant Menlioring No svenis mcorded (Daily Ssif Cheek Exi)
LOG BE9R0  25Sepi7 235928 o bl bl N - el L b w *~  DailyCheck Sicp  No evanis recorded (Daity Self Chack Exdty
LOG BESERO0  25-Sep-17 235837 - b bt g e - - had - el - Start Montoring Stari Monitaring
LOG BESORD  26-Sep-17 235928 = b -~ by = - had bt e ***  Deily Check Slop No evenis recorded (Daily Seif Check Exit)
LOG BEBSR0  27-Sep-17 236928 had - b = = bl i . el ***  Dally Check Stop No svenis recorded (Daily Seif Chack Exil)
LoG BE9SSC 28-Sep-17 235928 ho - bl bl - b i | b - - - Oalty Check Stop Nao svenis mcorded (Dally Seff Chack Exit)
LoG BESOO0  29-Sep-i7 235029 b el e el e - s = e o =~ Daily Chack Siop No events recorded  (Dally Saif Check Ext)
w BEDBG0  30-Sep-17 82715 3 ver 003 0 055 oos 0088 0133 q0e3 >130 >100 5689 GrassyTralam2015 Mo hhede event while spening or closing cover
LOG BES8S0  30-Sep-i7 82723 b b haut b e - hed el b o Keybaard Stop Na avenls recorded  (Keyboard Exf)
LOG BE9ES0  30-Sep-17 13 12:40 b - e b - - - e b - b Start Menitoring Starl Monitoring
w BES6%0  30-Sep-17 13 13:08 3 Tran 0.155 0135 0025 0265 0278 p.027 853 58.89 >100 GrassyTrallDam2015 Man Made event whike opevimy or thsing cover
w BEGES0  30-Sep-17 131312 3 Verl 0035 004 0025 D 053 008 004 T34 >100 >100  GrassyTratiDam2015 Man Mode event wiile opening or ekaiing cover
LaG BE9EUG  30-Sep-17 23 55:28 b i o= bl b b - it o b “**  Daslly Check Siop No evens mcorded (Dally Self Chech Exit)
Loa BEP690  30-Sep-1T 23 59:28 = = - e - e - hod had . el Start Menitoring No events recordad  (Datly Setf Chack Exit)
LOG BESER0 1-0ci-17 23.50:28 hid -~ bl haad hend - bl - - e hid Dally Check 6lop No svents recorded. (Daity Salf Check Exdt)
LOG BES8R0 1-0c4-17 23 50:28 it et bl it e bl e bl e bl e Start Monllaring No svants recorded  (Dally Self Chack Exit)
LOG BEBERD 20117 23 59:28 - - e i e - - - i - i Daily Chack Stop Na svanis recorded, (Dally Self Check Exit)
LOG BEBSBO 2017 2368020 b - bt s b b hd ha . “  Btart Monitaring No avants recorded (Dally Seif Check Exit)
LOG BES650 30ct.17 23.59°28 == e . e b el b - = = e Daily Check Stop No avents mcorded (Datly Satf Chack Exit)
LOG BESSR0 30ct-17 235929 bl hid el = by heid b ‘T b _ - Start Monitoring No svents recorded (Dally Setf Chack Exdt)
LOG BEBBAD 40c-17 23:5028 bl b hie - il e bl e b b - Daily Check Siop No avents recordad (Daily Seff Check Exit)
LOG BE0E%0 40ci-17 235829 bl bl il - . . e - b - e Stan Monttering No svents mcorded. (Daily Seif Chack Exit)
LoG BESaso 50ci-17 235028 el e bt hind e higd bl e b bl hal Dally Check Stop No averis recordad  (Dally Self Check Exdt)
LoG BE®ER0 5017 235029 e s el i - - hd o~ b el e Start Monioring Na avents recordad, (Dally Seif Check Exit)
LOG BESE20 6-0ct-17 236820 - b e = b e e t hind heid i Ouily Check Stop No svents recorded (Daily Salf Check Exi)
LOG BEBES0 8-0c1-17 235828 = el el b d et b bl b b = i Stast Manitoring Starl Monitoring

TW BE9e50 70ct-17 soonl ] Tran [LR1] o1 004 0159 0158 0088 42a7 84 >100  GrassyTrallDam2015 Man Mede event whilr apening or dosing cover
LOG BES630 7-Oct-17 80018 - . - e - e il - e g - Keyboard Stop No events rocorded (Keyboard Exi)
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Figure B-5 GrassyTrail I-1 A GrassyTrail I-1 B
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Figure B-6 GrassyTrail old |-2 A
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Figure B-7 GrassyTrail old -3 A
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Figure B-8 GrassyTrail 1-4 A GrassyTrail 1-4 B
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Figure B-9 GrassyTrail 17-1-2 A GrassyTrail 17-1-2 B
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Figure B-10 GrassyTrail 17-1-3 A GrassyTrail 17-1-3 B
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TABLE C-1

FASE ALACRAGA AT MM £ B4 ] (o] 08-1
5+82 5415 4+14 ~4+14 3+3 2+T7 2+71
Dam Cresi Elev 78000 | PE2 PIEZ ow PIEZ PIEZ ow PIE2 PIE2 PIE2 PIEZ PIEZ PIEZ PIEZ PIEZ
Spillway Elov 75825 L] ] 1 2 3 13 14 4 10 1 12 5 (] 7 15 18
Rim Elsv (R} 7801 5 78218 7601 7 75529 7454 % 78047 7801 8 7801 7 78017 75288 18120 75198 | i sl rmmis
TipElev (N mwheg || 'T4ms 7834 )| rama TR a0 ™o | 74805 | a7 75508 75720 T3 | 008 T 7 T
Parpmytor Locsson CREAT CREST CAEST CREX? CREST D3 %OPFE | DB BAOPE CREST CRgST CREST CREST TOE e e cALsY CREST
st A i O 1 el O WA OG- AR ll_lnq Ll ?_l!. R SO s SLasl O e
Oon] lnitials [ Resarvolr] 457 1 T nar s S0 e 494 85 Mo FIEY FTE] F 1] ETEY 1000
Elovaton| gy wes) : pra) e gy | @sn gen
oimial_ MH
ownnel  MH L 7580 25
©ianie|_ECC | 7586 083 75814] 75483] 75035 7S174| 7567A| 75781 75160| _ 7504| 75034| 75053| 75805] 7528
B1ANIE]  MH
[ IR [ Tseia]  7H5 75033 T5174| 75472 75jaB| 75168) 75008| 75038| 75051] 75004 75356
[EIEGL
[P 7581] 75453| 74003 TEITAl 7567 75/87| 75107 75003] 75047| 75037] 75802 75854
028 MH
oM1218 MH
ovzZINgl  MH 7588 70 =1
ov2vi8| ECC | 758875 | 75742 T567] 75608] 754A8| 75032 75174 7567 75735 75186 75031| 75047| 75035) 75813] 7520 1
onse| E 758733 | 7573B| 75006| 75004] 75445] 76032 75174 7568 01 75700 75188 75031 75043) 75004 75811 75258
oaisa| MH | 758282
oimvie| ECC | 758190
anng 758150 1576 6 7585 T 7574 7545 4 78071 75215 T5058| 75174l 75897 75823| 75187 75039 75058] 75003] 75842 75288
omniiel  MH | 758000 ] |
orning;  MH 7580 85 .
gAmIIe] ECC | 759033 | 75763 7589 7573B] 7545| 75063| 75232| 75055] 75174 7589| 715818 75181 75037| 75056 75091| 15832 75263
BATWIB]  MH | /58846 1
| canwis] MM 75808 [ e =
DanIe| EEC | 758875 | 75757 757189 75718) 715454 75057 523| 75047| 75174] 75678| 75814| 75188] 75009 7502.1] 75044l 75824] 75257
uaovia]  MH 758040 | 75754] 75719] 75710 75456| 15062| 75227] 75043| 75152] 751, 7581.2] 75169 75085] 75018 75041 (5821 76255
0anwin| MFUKM | 758805 | 75751 75116| 75707] 75454 75053 75226] 75042] 75151| 75672] 75809] 75168] 75003) 75016] 75040] 7581 L)
031818 MH | 758795 5] T757T10] 75455 75052] 7522 7504 1 75153 7547, 75808] 75170] 75081 75014 7400 B8] 75818] 75253
oarzvia]  MH 7581.40 7| 7574D] 75458| 75059| 752209 75048 75174| 75A75| 75800) 75189) 75090| 75034| 75010| 75835| 75358
oa30ta]  MH | 758158 3] 75788| 75454] 75088| 78227| 75060 7518.7| 75685 7s810] 75168 75100 75042| 75098| 75640] 75303
_loo7ie MH_ | 758020 715] 75753 5455 T508.7 7522B] 75058] 75185 75885 7581.4] 75170] 75083] 75014 7505.5] 75829 75258
e MH 7580 M 0] 75788 75457 TEOR 1 75213 75050 75193 75889 7581.8] 7517.01 7507.2 75025] 7048 7582 4 7525.5
102218]  MH | 758930 G| 7s768| 75456) 75059 75232 T5047| 75198] 75087] 73015] 75170 5070 75023| T5045| 7582.3] 75253
107R18]  MH 7583 20 0] 75767 75458| 7S057| 7s5231) 7S04 5] 75006) 75007 75614] 751689) 7s08@| 75071| 715043| 75622] 75349
110018 MH | 758825 8) 75782 75458 75055] 75232 TEO4 4] 75180 75885 Th812| 75169 75085] 75020| 75043 7581.7] 75252
tinwie|  MH | 758825 8] 75/60| 75456 75052) 75241| 75042 75187| 15882| 75810 76170] 7508 75015 7503@| 7581.7] 75250
TiWie]  MH | 7588 20 | B] 75758] 75456, 75050] 75200] 75038 75189] 7567.8| 75808| 75170| 75060| 7E0v4| 75037| 7581 76240
TIZNE|  MH_ | 758835 Bl 75754 75456] 75049 75232 75008| 75207| 7560| 7540.7| 75170] 75080 75014| 7503B| 7SE16] 75250
120WIE]  MH | 758780 B| 75749]| 75458 75045 75233 15031| 75180] (56T8| 75807 7517 75057] 7501.1| 75036] 75813] 76248
izie|  MH | 7587 B| 7A743] 75458 75045 75233 T50a4| 75IA7| 7s672| 7805 15 J5057| 75008] 7504.3] 7581.0] 75247
121718] _ MH 7538 90 3| T5743] 75481 75044 238 E032| 75104 T5eT4| 78800 7% TE505 1] 75005| 7503.1] 75808] 75248
1 16 MH 758710 TJ| 75737 75458 75039] 75233 75029 75187| 7ee87| 75802 75 T54.9 75003 75029 75608] 75245
123118)  MH | 756720 B8] 75722 5458 75030| 75233] 7&028| 75183| 75688) 7se0.1] 75 750449 js002| 75028| 75808| 75340
010717 MH | 758730 2] 75705 75456] 7503, 75231] 75027| 751B3| 75858] 78785 751 75048 75001| 75027| 7580.7| 75244
oUIIT Ml-_: 7587 30 4| 75705 75460] 703 1 1 7581  75T97 75172 ! 75608] 75244
o1zw17|  MH 7587 60 B 75874) 715480] 75019 Coversd wilh 7EE6Z| 75798 7517.3] Coversd wih EIT T5B00] TH24S
aienir]  MH | unabila lo it to dam dus 1o snow, ot stuck - |
oapai7|  MH 750710 | 7573 75708] 75631] 75458] 78035| 75230) 75025 75158 75884| 76/94| 75171 7580.4] 78242
T WH 758818 | 757, 75708| 7581.0] 15459| 75035| 7s5231] 75025| 75158| 75653) 7S794] 75171 75801] 15240
0Tt MH 758280 | 7512 75708] 75610 75459] 75042] 75232 75034] 75155] 75051] 75192 75172 75764 75239
2T M 7582 30 7571.4 7570 5 7562 5 75451 75034 75234 75021 75149 7504 4 7579.2] 7517.2 J5182] 75234
oEA MH 758230 | 7h712| 75701] 7581.8| 75459) 75025| 75234) 75014] 75148| 7564 75188 7511 z| Dy @ T5778| 75234
ONIT|  MH__| 758270 | 75711| 75506 75834| 7545 75010| 75234] 75006| 75126] 75637| 75182 75172 7S023| 74976) 7502B] 75/81| 75231
oanT|  MH_ | 758505 | 75724) 75693) 75635| 75458 75034| 75235] 75027 75142| 75642] 7577.8| 7517.1| T5081] 75008] 73054] 75804] 75245
oaanTl  MH 758830 75719, TEGRA 7556 2 7545 4 T505.7] 75238 75052 1518.1 75853 15782 75172 75100 75038 7507, EI 7583 7528.2
oLty MH 7585 90 5138 TS89 6] 75672 75462| 75088| 75240 75000 7517.0] 75853 7578.7] 75172 75082 75042 7507 758 7525.0
Oumut?|  MH 7585 85 75738 TSERT| 75878 75480 75070] 75242 75058] 7517.4] 75853 75192  7517.2 75080 75038] 708 758 7524 7,
punsh?]  MH 7588 08 15742 75638 7588 4 7546 TEDG.7] 75242 T5056] 75192 I5857] 75782] 75173 75082 78037 7506, : 758 T524.8
owzz Y| MH 780270 | 75770] 75606 75/D5| 75460 7507.5) 75239 75087| 75208] 75089 75793] 75172] 75131 75052] 7508 75843| 75280
0dRw\?|  MH__| 7892.60 | 75774 75/02| 75/01| 754B1| 75080] 75240 7507.0] 75218] 7567.8| 75604| 7517.4] 75129 75053] 75062 75844] 75249
7] 7859205 | 75778| 15707| 75988 75460| 75082| 75238 7507 | 75322 7Ee8s| 75811 7si72] Y5128 75054] 75062 7ER47] 75247
] 7593.00 | 757/81| ¥5713| 75730 75400] 75082] 75239] T5071| 75238| 7sav0| 7se18| 7S173]  7s122] 75053 7508 75840| 75248
759270 L 7578.1 7571 75746 75480 7507 B] 75235 T5088] 75242] 75680| 75820 75173 7511 6 5050 5000 75848 75244
750285 75783 75716] 7576 75457 7507 4 75233] 75066] 75242] 7595 75821 7517.2 15 T5048] 75058] 75852] 75241
789288 | 75784] 7s723| 7870 75457 75075| 75232) 7s0a6| 75048| 75607 7s822| 7817 7511.2] 75048| 750658| 75852] 7524.0
7892.80 | 75788| 75728| 75774 54509| 75075] 75234] 75086 75244 75098 7582 172 75108 75046] 75058 75854 75240
7592.75 15784 75730| 75772 75458 18073] 75232 7500.5] 753252 7563.6 75626] 75172 751048 TE045)  TS057 75854] 75240
789273 | 757BA| 35731] 7877, 75457| 75073 75200] T5084| 75253| 75680| 75825| 78172| 75104 75044] 75056] 788S4| 75238
7592.87 7578 4 75133] 75772 15457 7507.2] 75230 75083 75262] 75805 75828] 75173 75103] 75043 75056 75854) 75238
7592.62 7504 2 75733 15770/ 75450 75071 75228 7S082) 75265] 75837 T582.5 75171 75101 75042]  75055] 7585 75232
759258 7578.3 T5738] T577.3] 75457 7507 1 75229 75081 75288 75701 7582.7 15172 7509.9] 7504 7505.5] 758583] 76231
7502.54 TET83| 75747 75772] 75A57| To00@| 7522B] 75061] 75288) 7a701 5B27| 75172| 7%098) 7041] 75055| 75851] 75231
TA9264 | Y5782 TSIAT 75772] 75457 TG00 75228 T508.1 7524 7 75701 T582.7] 75172 T500.8) 7504 75055 75851 1523.0
7492.81 75782] 781 7576.7| 75458 75060| 75228, 75080 75230| 75703 75828| 7917.2] 75098| 75040| 75055] 75850] 75231
7892 52 75T 2| 75T 7578 7] 75458 750nG| 75228 750A0| 75230] 75703] 5828 (5172 J5006] 75040] 75055| 75850] 75231
789200 | TATLT 573 TE7B1] 75458 74088 (8227| 75087; 75272 71598 7827 173, 75090| 75034] 75052| 15845 75226
T580.95 75758 75458 75064 75227 7505.4 15272] 75698 75828 1517.3]  75086] 75032 75048| 75838] 75225
7588 65 75751] 75458, 75061 T 75052| 75272| 75804] 75823| 7S172| 75078 75027 75047| 7S83] 75223|
7588 70 7574.4] 75458] 75058 78227 TS04 8] 75ATR2|  THEAS| 75821 7517.3 7507.3] 75021 T804 5] 75825] 75221
758835 75742] 75458 75055| 75228 75048 7524 75600 75618] T15173] 75071| jso1A8| 7S043] 75823] 78219
7587 90 75738] T548.1 TS053| 7h22 B 7504 4| Abandonod 75678 7581S| 75173 7S06.7| 7smvB|  7S040] 75819 76218
7587 70 | 95736) 75480| 75051 75228| 75042 7567 7] 75812| 75173] 75068) 75017| 75038 7581B| 75218
758730 TE733| 75460| 750409 75228] 75040 TEGT4]  75810] 75174 75062] 75018] 7803.7] 75815 75217
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TABLE C-2

78000

Dam Crest Elov( 1)
Spillway Elev () 75025 Orain1:Toa Drain Orain 2 Left Abutment Drain 3 Lef Abutment Seep 4 Right Abutment
Seap Location: {East Seap) {East Additional collection) {Wesl Seep)
Raservoir Walar Waler add spring 2018 Walar
inifials | Resarvorr Elev_| Charactaristics| GALMIN | Characteristics] GALMIN | Characleristics GALMIN | Charactaristica
MH . frozen Dry 2 NM ice
MH 7568.26 frozen Dry .43 NM Ica
ECC 7566 083 frozen Dry .54 NM ice
118l MH 588,25 frozen Dry 81 |'wace NM ice
2111118] ECC 7586.417 frozen Dry 75 NM lce
21318]  MH 7588.3 frozen Dry 64 *Irace sadimont NM lce
275/18] ECC 7588 rozen Dry 94 NM ico
2727118 MH 7588 rozan Dry 85 NM ica
312/16] MH 76868 rozan Dry 298 NM ice
ari/1e] MH 7568 frozen Dry 2.99 NM ice
arye] ECC 7588.75 frozen Dry .04
4/1618| ECC 7587.33 D .03
6/16/18] MH 7582 52 actry ove spomey | 10.70 84 GAUMIN [t 0.002
7318]  MH 7591.9 6.33 4.69 6. 0.02
711118] _ECC 7581.5 . 435 411
71718 MH 7580 558 4.00 4.29 0.001
731/146]  MH 7588 B85 1.40 3.33 4.30 dry
ann1e| ECC 7580.33 4.78 4.48
ar1ang|  MH 7588 48 1.32 353 15 dry
BREMB[  MH 7688 8 0.28 3.30 0.7¢ dry
a/31/8| ECC 7588 75 4.28 1.07
05116  MH 7588 4 0.04 clear 3,28 clear 0.48 clear dry
am1e]  MH 7588 05 dry 3.23 clear 0.23 clear dry
[ anef MH 7587.95 dry 3.26 017 dry.
9/23/18 MH 7591.4 8.89 482 2.54 189
6/30/18]  MH 7591.8 8.65 5.36 3.06 drip
107118  MH 7590.2 4.69 3.80 1.23 dry
10/16/18]  MH 7580.4 1.76 EX 0.79 Dry
10/22118]  MH 7589.3 1.08 3.8 0.80 Dry
1012911g] MH 7588.2 0.53 3.03 1.00 Ory
111417 MH 7568.3 0.28 029 0.00 Dry
11/13/18 MH 7588, 0.194 82 0.63 Dry
11/19/1 MH 7588.. Ory .88 0.57 Dry
1172618]  MH 7588.4 Dry 91 0.67 Dry
12731 MH 7587.8 soma ice Dry 252 0.50 Dry
12/10116] MH 7587.5 Frozen all ice Dry .5 04 some sed Ory_
12/17/18 MH 7586.0 Frozen drip 5 0.52 some sad 0.17 Viary wel mow ma
12/23/118]  MH 75871 Frazen Dry .5 0.27 some sad Dry lca
12/31118] MH 7587.2 Frozen Dry 4 0.33 some sad Dry Ice
010717 MH 7587.3 Frozen Dry 8 Drip Dry ice
01/14117| MH 7507.2 Frozen Dry 36 0.1 Dry 8
01/20/117]  MH 7587.6 Frozen Dry 24 0.2 Dry 18
012717 MH =0 unable (o make it to dam due to snow, got stuck
02/104/17| MH 7587.1 Frozen Dry 222 017 Dry ice
021017 MH 7566.2 Frozen Dry 221 017 Dry o8
021717 MH 7582.8 Frozen snaw covered 233 01 _q_ Dry ice
02724117 MH 7582.3 Frazen snaw covered 2.28 0.08 Dry ica
03/0417] _ MH 7502.3 Frozen | wnow covered 191 0.07 Dry ica
03/11/17 MH 7582.70 Frozen snow covered 2.16 0.1 trickia snow covared
0x197] _MH 7585.95 Frozen | snow coversd 2.78 0.36 ickde | snow coversd
0357 MH 7568.30 Frozen 8.67 341 274 Uickie | snow covared
0401147 MH 7585.90 Frozen 3.75 3.00 0.54 tnickle snaw covared
04009117 MH 7585.8 mostly frozan 353 2.68 0.17 0.89
04/15117|  MH 7588.08 mastly metied 273 1.86 0.19 0.16
04722/17|  MH TE02.70 | ics ietastowovevy| 1091 8.57 788 |romesedimon | 150
04/28117| _ MH 758280 | overlop spiway| 11.54 7.55 99 |somoseament | 142
05/08/17 MH 7592.95 overtop spiltway| 12,00 _slream backed 6.00 .87 aoma sadiment 0.83
051317  MH 7593.00 ovartop spiiway| 1500 | uptopipe 5.70 45 12ms tedment 1.02
057207| MH 7592.70 | ovectap spiway| .04 464 _ 392 |iomsseamem| 056
0s26117|  MH 7582 B5 over top spitway | 7.79 4.35 3.55 some sedment | 0.48
08/0317] MH 7592.89 overlop spiway | 8.82 4.17 3.53 \a3 sediment 0.47
068/1017)  MH 7502.80 | overtop spiway|  8.22 4.05 3.33 loas sedimant | 0.17
08N717] _ MH 7502.75 | overtop spiway|  7.59 X 318 0.18
| ocaran7| MH 7592.73 | overtop spiway| _ 7.23 3 351 0.07
0701147  MH 7592.67 overtop spiiway|  7.01 ;| 258 wel
o7manT|  MH 7592.62 overtop spliway | 8.58 375 248 0.07
o7hen7]  MH 7592.56 over top splitway | B.40 15 214 wel
0772317 MH 7582.54 ovar o) 8,687 .65 2.21 0.04
0772917 MH 7562.54 over top spillway 6.82 .70 2.19 0.11
080517 MH 7582.51 over top spiway| 6,00 .75 1.92 0.03
08/1317] MH 7592.52 ovartop spllway| 6.3 15 1.88 0.01 =
0872117]  MH 7592.0 beaw aplitway | 5.00 .57 1.54 DRY
0arZTNT MH 7591.0 4.07 .33 0.31 DRY
080617 MH 7589.85 273 .08 0.15 DRY
001117 MH 7588.7 3.18 A8 0.15 DRY
021@/17|  MH 7587.35 AT 3.00 0.18 DRY AN T
09R4I7|  MH 7587.9 0.25 2.88 0.08 DRY s
a8/3017 MH 7587 7 0.10 2.80 0.08 DRY
1000717 MH 7587.3 DRY 2.80 0.08 DRY
*Totas MH = Michaol Hanson RB&G Engineenng Left abi drain D-3 has boen added, 20186, L0 collecl more 5e0Page E x
ECC= East Carbon City / Sunnyside b
FIGURE C-2
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GRASSY TRAIL RESERVOIR

e
Locations of Swvsy Points on Dam Crest

R B& (5

ENGINEERING, INC.

Figure C-3
Project




UtahAmerican Energy

West Ridge Mine
Grassy Trail Reservoir
GPS Survey Data
Anticipated vertical accuracy ~ 0.08'+/- 10/4/2017
__Eé'ﬂﬂUN 12 13 1 MID
NORTHING 38,509.85 38,565.42 38,610.87 38,828.21 38,719.59
EASTING 37,047.46 37,064.56 37,099.85 37,580.00 37,664.94
GPS survey date.
September 2004 7789.87 7771.43 7739.26
November 2004 7789.84 7771.39 7739.21
August 2005 7789.75 7771.30 7739.13
April 2006 7789.46 7771.02 7738.83
October 2006 7789.39 7770.95 7738.66
May 2007 7789.45 7771.00 773877
October 2007 7789.45 7771.01 7738.76
May 2008 7789.57 7771.10 7738.78 7565.52 7515.69
711312008 7789.54 7771.12 7738.82 7565.54 7515.68
8/29/2008 7789.51 7771.08 7738.75 7565.51 7515.63
9/27/2008 7789.49 7771.05 7738.79 7565.52 7515.66
11/24/2008 7789.52 7771.09 7738.76 7565.54 7515.67
3/31/2009 7789.52 7771.07 7738.74 7565.55 7515.65
412712009 7789.50 7771.05 7738,71 7565.53 7515.64
5/29/2009 7789.39 7771.01 7738.72 7565.48 7515.62
6/28/2009 7789.44 7771.08 773871 7565.50 7515.63
8/6/2009 7760.49 7771.12 7738.68 7565.49 7515.64
9/9/2009 7789.50 7771.10 7738.67 7565.51 7515.66
10/25/2009 7789.48 7771.11 7738.70 7565.50 7515.67
11/20/2009 7789.49 7771.10 7738.69 7565.49 7515.65
4/16/2010 7789.35 7770.99 7736.80 7565.49 7515.66
5126/2010 7789.32 7770.91 7738.84 7565.50 7515.66
6/24/2010 7789.36 7770.96 7738.74 7565.46 7515.64
7/22/2010 7789.33 7770.93 7738.75 7565.48 7515.64
9/2/2010 7769.32 7770.91 7738.75 7565.47 7515.64
10/16/2010 7789.34 7770.93 7738.76 7565.49 7515.66
11/18/2010 7789.33 7770.92 7738.73 7565.49 7515.65
5/5/2011 7789.44 7770.93 7738.70 7565.46 7515.62
6/3/2011 7789.46 7770.99 7738.72 7565.50 7515.61
7/21/2011 7789.40 7770.96 7738.76 7565.47 7515.64
8/29/2011 7789.36 7770.96 7738.74 7565.49 7515.62
10/4/2011 7789.33 7770.95 7738.78 7565.48 7515.65
111712011 7789.38 7770.92 7738.77 7565.48 7515.63
10/5/2012 7789.35 7770.91 7738.78 7565.47 7515.62
10/22/2013 7789.37 7770.95 7738.79 7565.47 7515.65
11/19/2014 7789.36 7770.92 7738.78 7565.49 7515.63
9/10/2015 7789.63 7771.15 7739.08 7565.52 7515.65
9/24/2016 7789.54 7771.10 7738.91 7565.51 7515.62
11/29/2016 7789.50 7771.02 7738.97 7565.48 7515.63
5131/12017 7789.54 7771.07 7738.96 7565.50 7515.65
6/24/2017 7789.49 7771.05 7738.99 7565.47 7515.65
7/30/2017 7789.56 7771.08 7739.03 7565.49 7515.64
8/18/2017 7789.54 7771.10 7739.01 7565.49 7515.66
9/29/2017 7789.48 7771.02 7738.90 7565.50 751568 |
Difference 0.06 0.08 0.11 iaenOLPARN0E-1)
————=WARE SURVEYING, L.L.C.—=—=
ORI T Dl of 01, G &l

Email: waresurveying@emerytelcom.net




UtahAmerican Energy
West Ridge Mine

Grassy Trall Reservolr

Diffarential Level survey data

1014/2017
STATION 1 (5] (%] ] C5 ] C7
NORTHING 30,830.55 38,885 88 38,892.13 38,917.88 36,943.74 36,968 37 38,998 01
EASTING 37,333.20 37.471.84 37,570.28 37.868.82 37,787.40 37.868.16 37,9684 74
(X c-2 c3 c4 c5 c8
07/30/2002 Elevation 7593 49 7580.63 7580.29 759067 7598044 7580 08 7500.00
08/26/2003 Elevation 7683 50 7580.65 7580.31 7580.88 7580.46 7580 08 7590.08
40/27/2004 Elevation 7593.50 7580.62 7580.30 758068 7580.45 7590 08 7590 08
08/12/2005 Elevation 7503 52 7580 688 7500.32 7580.60 7590 46 7590 09 7590.08
03/21/2006 Elevation 7593.50 759070 7560.30 7500.88 7580,45 7590 08 7590 08
04/14/2006 Elevation 7503.53 750073 7590.31 759087 7580 44 769008 7580.08
05/4/2006 Elavation 7593 54 7590.75 758031 758086 7580.43 7580 08 7590.08
05/30/2006 Elevation 7593.55 7590.78 758031 759085 7580.43 7580 07 7590 08
08/11/2008 Elevation 7593.49 7580.79 7590.31 759064 7580.43 7580 07 7590 08
09/16/2006 Elevation 758351 7580.82 7590.33 7590.85 7590.43 7580 08 7580 08
10/09/2007 Elavation 7593 54 7500 B3 759033 758067 7590 44 7560 08 7580 08
04/28/2008 Elevation 7593.59 759084 7580.34 7690 69 7500.45 7590 09 7560 08
05/30/2008 Elevation 7593.58 7580.62 7580.32 7590.65 7590 44 7590 00 7590 08
07/13/2008 Elevation 7503.58 759084 7590.33 7580.86 7580.44 7590 08 7590 08
08/29/2008 Elevation 7503 57 7590.83 7580.33 7590 67 7580 44 7590.08 7590 08
09/27/2008 Elovation 7593.56 7590.84 7590.34 7590,68 7590.45 7580 08 7590.08
11/24/2008 Elevation 7583.55 7590 82 7580.32 759066 7580.44 7580.08 7590 08
02/23/2009 Elevation 7583.57 7560 83 7590.33 7580867 7580.45 7690.08 7590.08
03/31/2009 Elevation 7593.57 7600.83 7590.32 7500,67 7580 44 7580 08 7500.08
04/27/2009 Elavation 7593.58 7580 83 7500.33 7590.88 7500 45 7590 08 7580 08
05/29/2009 Elevation 7593 59 7500 84 7590 33 7590.87 7590.44 7590.08 7580 08
06/28/2009 Elevation 7593 57 7590 83 7580.33 7590.87 7590 44 7590 08 7580 08
08/8/2009 Elevation 7593.57 7580 B4 759033 7590.88 7590,45 7590,08 7580 08
09/9/2009 Elavation 7503.58 7590.84 7580.33 7590.68 7590.45 7590.08 7590.08
10/26/2009 Elevation 759356 7580.84 7580.33 7580.68 7580 44 7590 08 7560 08
14/20/2009 Elavation 7593.58 7580.83 7690.32 759087 750044 7500 08 7660 08
03/05/2010 Elevation 7593.58 7500.64 7590.33 7590.67 7580.45 7590 DB 7590 08
04/15/2010 Elevation 7593.60 7580 84 7590.34 7590.68 750046 7500 08 7590 08
05/17/2010 Elavation 7583.58 7590.84 758033 759087 7580.45 7590 08 7590.08
08/24/2010 Elevation 7503.58 7590.84 7590.34 758068 7580 45 7590 08 7560 08
07/27/2010 Elavation 7583 56 7500,83 7500.32 7500.68 7680.45 7580 08 7580 08
09/02/2010 Elevation 7503 56 7590.84 7500 33 7580.68 7500 48 7590 08 7590 08
10/15/2010 Elavation 7583 58 7500.84 750033 7590.68 7590 46 7590 08 75680 08
11/18/2010 Elevation 7503,56 758083 7580.33 7590.87 7590 48 7590 08 7580 08
05/05/2011 Elevation 7503.50 759084 759033 759088 758045 7500 08 7590,08
06/03/2011 Elevation 7503 59 7590 84 7500.34 759068 7580 48 7580.08 7580.08
07/21/2011 Elevation 7593 58 759084 7590.33 7590.68 7580 45 7580 08 7580 08
08/29/2011 Elevation 7593.58 7590 83 7590.34 7590 87 759046 7590 08 7590 08
10/4/2011 Elavation 7503 57 760.83 7580.33 7580 67 7690 45 7560 08 750008
117712011 Elavation 7593 .58 759084 7500.34 7590.67 7590 46 7580.08 7580 08
10/05/2012 Elavation 7503.58 7580.83 759033 7590.66 759044 7590 08 7580 08
10/22/2013 Elevation 7693 58 7590.84 7590.33 7590.66 7590 44 7580.08 7590.08
11/19/2014 Elsvation 7603 59 7590 84 759033 7590.87 7580,44 7580 08 7580.08
09/10/2015 Elevation 7593 81 7500.85 7580.34 7590.89 7580.45 7590 08 DESTROYED?
09/24/2018 Elevation 7503 82 7560 85 7500 34 7500.68 7590 44 7590.08 DESTROYED?
11/29/2016 Elevation 7503 81 7500.84 758033 7580 68 7590 44 7590 08 DESTROYED?
05/31/2017 Elevation 7593.83 7500.86 7580.35 7590 70 7590.46 7580 08 DESTROYED?
06/24/2017 Elevation 7503 82 7500.87 7590 .36 7590.70 7590.48 7590 08 DESTROYED?
07/30/2017 Elevation 7593 60 7500.86 7580.35 7590.88 7590.45 7580.08 DESTROYED?
08/18/2017 Elavation 7593 .62 7590.86 7590 35 7590.88 759045 7500.08 DESTROYED?
08/29/2017 Elevation 7593.81 7500.88 7580.35 7590.68 7590.45 7500.08 Uncavared but not usatia
Difference 001 0.00 . 0.00 0.01 000 [ . _ 000 ;
INCGUNMFUHALED

1344 North 1000 West - Price, UT 84501
Office. 435-820-4335
Email waresurveying@emerytelcom net




UtahAmerican Energy
West Ridge Mine

Grassy Trall Reservolr

“Straight line" survey data

107472017
“Distance from control point to face of Monito ring Well im In feat
Straight Line
Dats of survey MW-1 MW-2 MW-3 MW-4 _MW-5 MW-6 _Mw-7 Woest Mon. Movament
12/14/2008 94.21 141.49 245 90 295.13 384.71 493,686 556.71 ne No
1I31[3p07 94.21 141.49 24590 29513 384.71 493 68 556.71 na No
3/1/12007 94.21 141 49 24580 285.13 394.71 493.06 556.71 na No
3/28/2007 984.21 141.49 245.90 295.13 394.71 493.85 558.70 na No
53012007 94.20 141.49 245,89 29512 394.70 493 94 558.70 na No
8/5/2007 94,20 141.49 245 89 95.12 384.69 483.94 556.68 na No
70212007 94.20 141.49 24589 95.12 3084.69 493.94 558.89 na No
10/9/2007 94,21 141,50 245.90 298513 394.71 493 85 558.70 na Na
11/10/2007 64.22 141.50 245 90 205.13 394.70 493.95 556.70 na No
12/27/2007 94.21 141.50 24591 295.13 394.71 493.95 na 710.95 No
4{_2&_12008 04.20 141,49 245 30 29512 384.70 493 95 556.89 710.85 No
5/30/2008 84.20 141.49 24590 205.12 384.70 493.94 558.68 710.94 No
7/13/2008 94.20 141 49 24560 295.12 304.70 493.95 556.69 710.84 No
8/29/2008 084.21 141.50 245 90 28514 384.71 493 98 556.70 71085 No
9/27/2008 84.21 141.50 245.91 295.14 384.71 493.98 556.70 710.95 No
1112412008 94 21 141.51 245.01 205.14 38471 493 86 556 70 710.95 No
1/28/2009 94.20 141.50 245 91 20513 394 71 493 96 558,70 71094 No
zrz_:yzoos 94.20 141.49 245.90 29513 384.70 483.98 556.68 710.84 No
3131!2(_199 94.20 141.50 245 90 29513 394 71 493 86 556 70 71095 No
4/27/2009 04.21 141.50 245 80 295.13 394.70 403.95 566.70 710.95 No
5/29/2009 84 .20 141.49 245.80 295.12 394.70 493.95 556.69 710.85 No
6/28/2009 21 41.51 245 81 29513 384.71 493.96 556.70 71095 No
8/6/2009 84 .21 41.51 24501 28514 384.70 493.96 556.70 710 96 No
9/9/2009 94.22 141.51 24591 295.14 39471 493 96 558.70 710.96 No
10/25/2009 94 21 141.51 245 91 29514 38471 493,96 5§558.70 710.96 No
1@[2009 84.21 141.50 245.90 85.13 384.70 483 95 550.60 71085 No
3/5/2010 94.21 141.50 245 90 9513 304 70 493 85 556.69 71085 No
4/15/2010 94 21 141.50 245 80 9513 384 70 403 B4 5568.69 710.84 No
5/17/2010 94.21 141.50 245 60 95.13 39470 403.95 556.69 710.95 No
6/24/2010 94 21 141.50 245 90 29513 394 70 493.85 556.69 710.85 No
7/22/2010 94.21 141.50 245 890 285.13 384.70 483.95 558.70 710.95 No
87272010 94.21 141.50 245.90 285.13 384.70 493.85 556.680 710.94 No
10/18/2010 94 21 141.50 245 90 29513 38470 493 95 556.689 710.084 No
11/18/2010 84 .20 141 49 245.89 285.12 394 70 493.95 556.68 710 94 No
5/5/2011 94.21 141.49 245 89 205.12 394 69 483.84 556,68 710.04 No
6/3/2011 94 20 141.49 245.90 295,12 394 89 493 93 556.68 710.83 No
712112011 84 21 141.50 24590 28513 384 69 493.94 556 68 710.94 No
8/29/2011 94.20 141.49 245.89 295.12 38470 453 84 556.60 710.93 No
10/472011 94 21 14149 245.90 205 13 394.70 403 95 558.69 710.93 No
11/7/2011 94 21 141.49 245.80 29513 394.70 493 84 556.89 710.83 No
12/6/2011 94.21 141.50 245.90 29513 384.70 493 94 556.60 710.94 No
1/2/2012 04 21 141.50 24590 205.14 394.70 493.95 556.69 710.84 No
10/5/2012 84.21 141.49 245.88 295 12 384.68 493.93 558.67 71081 No
10/22/2013 94,21 141.49 245.89 295.13 384.89 483.93 556,67 710.91 No
11119/2044 94 22 *141.69" 245 80 205.13 394 89 493.93 556 87 710.92 No*
9/10/2015 94 21 14188 245 89 295.12 394.68 493 92 558.66 710.90 No
9/24/2016 94 21 141.68 245.89 295.12 384 68 493 92 556.65 710.80 No
11/29/2016 84 20 141.67 245 89 20512 304.68 483.92 5660.85 710 90 No
12/22/12016 94.20 141.67 245 89 29512 394.88 493.92 558.85 710.80 No
5/31/2017 84.18 141.66 245.88 285.10 394.686 493.91 556.64 710.89 No
8/24/2017 84 20 141 67 24589 285 11 394 .67 483 91 558 65 710 .89 No
7/30/2017 94.19 141.87 245.88 285 10 394.66 493.91 556.64 710.88 No
8/18/2017 94.20 141.66 245.88 285.11 394.68 493.01 556.64 710.88 No
9/29/2017 984 20 141.87 245.88 205.11 394.87 493.01 556.64 710.88 No
Differance 000 -0.01 0.00 0.00 -0.01 0.00 0.00 0.00 No
Notes *MW-2 appears to have been bumped, a new distance and straight line mark was recorded

WARE SURVEYING, L.L.C.=&c=5=1

i i
1344 North 1000 West ~ Price,
UT 84501

Office: 435-820-4335 DEC 2§ 20 17
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October 26, 2016

West Ridge Resources, Inc.
P.O. Box 910
East Carbon, UT 84520

Subject: Mining-Induced Seismicity Summary Update Report — July 2010 to February 2016
Near Grassy Trail Dam and Reservoir

Gentlemen:

A Summary Update Report has been completed for the Mining-Induced Seismicity Study at the
Grassy Trail Dam and Reservoir in Carbon County, Utah.

We appreciate the opportunity of providing this service for you. If there are any questions relating to
the information contained herein, please call.

Sincerely,

RB&G ENGINEERIK

g 7 vl as’ FLHE
1026775 R
Michael N. Hansen, B

bep/jag

INCORPORATED



MINING-INDUCED SEISMICITY
NEAR GRASSY TRAIL DAM AND RESERVOIR
Carbon County, Utah

Summary Update Report July 2010 to October 2016
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MINING-INDUCED SEISMICITY RB&G

NEAR GRASSY TRAIL DAM AND RESERVOIR ENGINEERING, INC.
Carbon County, Utah '

Summary Update Report July 2010 to October 2016

1. INTRODUCTION

At the time of this report, it is our understanding that mining operations have been completed at
the West Ridge Mine. This report is an update summary of monitoring activities conducted at
Grassy Trail Dam and Reservoir, primarily between the months of July 2010 and October 2016.
The project area is shown on Figure 1. The primary purpose of this study has been to monitor the
effects of mining-induced seismicity on the dam and reservoir during and following the mining
of Panel 7 in West Ridge Mine, and to monitor effects of mining in subsequent panels, including
Panels 18, 19, and 20 near the north end of the reservoir. The locations of instrumentation used
for the monitoring program are shown on Figure 2. This report is an update to the July 2010
Summary Report (Grassy Trail Dam and Reservoir, Mining Induced Seismicity Summary
Report, RB&G Engineering, September 3, 2010), which summarized monitoring activities
between January 2008 and July 2010. This is the third Summary Update Report. The first report
covered from August 2005 to January 2008. This first report included the seismic monitoring and
ground movements which occurred while mining was at its closest point to the dam in Panel 7
during 2006. There was a period between July 2012 and August 2015 during which RB&G
Engineering was not providing monitoring at the dam. The two accelerometers; however,

continued to collect data during this period until the storage memory on the instruments was full.
1.1 Mining Timeline and Proximity to Reservoir

Figure 1 shows the location of the West Ridge Mine operation relative to Grassy Trail Dam
and Reservoir. This figure shows the locations of panels 6 and 7 on the west side of the
reservoir, which were mined in 2005 and 2006. The coal seam mined weﬁ\pp)phrngmgtplyﬁ‘ .
1,660 feet vertically below the crest of the dam. The nearest point -on panel 7 was

approximately 995 feet horizontally west of the dam right abutment. Following completiaitfi/
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of panel 7, the mining operation moved to panel 8, located between 2.7 and 4.7 miles west

northwest of the reservoir (north of the previously-mined panels) as shown on Figure 1.

Areas that were mined between July 2010 and October 2016 are also shown on Figure 1.
This figure shows that for the remainder of 2010, mining gradually progressed in an easterly
direction, finishing panel 15 and part of 16. During 2011, mining continued to move

eastward across panels 16, 17, and most of panel 23.

In 2012, after finishing panel 23 in March, mining moved south to a row of panels closer to
the north end of the reservoir, starting in panel 20, then 21 and finishing over half of 18
during 2012. Panel 18 is about 2,400 feet north of the dam, making it the second closest

panel to the dam, with panel 7 being as close as about 995 feet horizontally from the dam.

Panel 18 was finished in 2013. Mining was then moved to panel 26, which is located about
2.3 miles west of the dam. This area is located on the far west side of the mine and contains

numerous shorter panels. In 2013, mining was completed in panels 26, 25, 24 and 23.

In 2014, mining moved to panels 33, 28, 30, and 29. Mining in 2015 began in panel 31 and
then moved in March back to the east into panel 19, located about 3,000 feet north of the
dam. In September, operations moved again back to the far west, where panel 34 was mined
through November of 2015. It is our understanding that mining of panel 34 marked the

completion of the mining operation within the West Ridge Mine.

2, PRESENTATION OF MONITORING DATA

Summaries of monitoring data prepared by RB&G Engineering from seismic ground motion
instruments, the University of Utah Seismograph Stations (UUSS), and inclinometers are
included in the Figure and Table section of this report. Summaries of monitoring data collected
by others, including piezometer, observation well, seepage, and ground survey measurements,
are presented in the appendix of this report. This section discusses apparent corréfz;flti'dﬁé' b’ét\ﬁééﬁ
the mining operations at West Ridge Mine and the data collected at Grassy Tra1L1~Dan1 gndiy

Reservoir.
Div, of O, Gaz & Mining
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2.1 Ground Motion Monitoring Devices

Instantel Minimate geophones (accelerometers) have provided monitoring of seismic ground
motions at the site since January 2005. The instruments have been sent to the manufacturer
for re-calibration several times since their installation. One device was always left in

operation whenever the other was being re-calibrated.

In the middle of August 2015, RB&G Engineering was asked to resume monitoring at the
dam. The accelerometers had not been calibrated from 2012 to 2015 and each was in need of
calibration. The accelerometer which had been located on the hillside north of the dam also
had a damaged solar panel and power supply, such that its external power source was not
operational. At that time (September 2015) there was a lack of seismic activity being
generated from within the mine, and the mining operations had been completed in panel 19,
which was located just north of the reservoir and about 2,800 feet north of the dam. Partway
through September, mining moved about 2.25 miles to the west of the dam to panel 34,
which was the last panel to be mined. It was decided that, due to the great distance between
mining and the dam, the accelerometer on the dam would be sufficient for monitoring

seismic activity on the dam. The second accelerometer was not brought back on line.

While our monitoring report in 2012 included data up to June 9 of that year, the
accelerometer on the hillside continued to collect data from June 9, 2012 until December 10,
2012 when the data storage on the instrument became full and stopped monitoring. The
accelerometer on the dam continued collecting data from June 9, 2012 until May 11, 2014.
Therefore, there is a gap in the data on the dam between May 11, 2014 and August 13, 2015.
A summary of the number of events per month and the characteristics of the largest event

each month since July 2010 is tabulated on Table A-1.

The number of seismic events recorded on the dam and hillside per day since July 2010 are

plotted on Figure A-1. The number of seismic events per day reported by the UUSS is also

plotted on this figure. The figure shows that the instrument on the dam has ot fecordéd ary | ="

MIS events since June 2010.The hillside seismic unit recorded the most daily eyclqts Jd}_,xrin_g?

June 2011, with 3 events in one day. Between July 2011 and July 2012 there were several
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days with a maximum of 2 events per day. The number of events dropped off to zero after
July 2012. No events were recorded on the dam or hillside after July 2012. As noted
previously, the memory on the hillside device was full in December 2012, and was not

returned to operation when monitoring resumed in 2015.

Figure A-1 also shows the maximum number of MIS earthquakes per day was 7, and
occurred in August 2011. The largest number of events reported by the UUSS occurred
between June 2011 and January 2013. No events were recorded by UUSS between February
and July 2013, but recorded seismic activity resumed between August 2013 and February
2014. This was followed by another period of no activity, with the exception of 4 events

between July and August 2015.

After a magnitude 2.1 event in February 2009, mining operations were modified to
implement a panel and barrier method, leaving larger un-mined panels between mined
panels. This change in mining operations coincided with a significant decrease in the number
of MIS events, with only twelve events reported from March 2009 to November 2009.
Between November 2009 and July 2010, only one event was reported (April, magnitude 0.1).
The overall number of events also decreased, with only 1 event at magnitude 2.0 and all

others through October 2016 less than 2.0, as shown on Figure A-4 and A-4 a.

It should also be noted that during mining in Panel 7 (March 2006), a 2.6 magnitude event
was reported along with numerous events greater than magnitude 2.0 through February 2009.
These trends are also illustrated on Figure A-2, which shows events per week rather than
events per day. Figures A-la and A-2a have been included to show all of the events over the

entire monitoring period from January 2006 to October 2016.

Figure A-3 shows the number of events recorded weekly at the reservoir during 2006, as well
as the approximate horizontal distance from the mining to the dam at a given time. The
‘number of events detected at the reservoir appears to be a function of the proximity of
mining. This figure shows that the maximum number of weekly events at|fhi¢ yeservoir,does,
not directly coincide with the closest distance to the ongoing mining. Instead, the period of

Py

most frequent events lags several weeks behind the period of nearest miningiz'act-rvr{yf Fhls;

NN
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lag time is likely caused by the tendency of the longwall ceiling to hang up for a period of

time while building up stresses sufficient to collapse a portion of the roof.

The maximum weekly MIS earthquake event and Peak Ground Acceleration (PGA) values
recorded at the reservoir from June 2010 to October 2016 are plotted versus time on Figure
A-4. The time period during which the greatest acceleration value was recorded was in June
2012 with a PGA of 0.0795; however, the largest magnitude earthquake was a 2.0 magnitude
in June 2011, For comparison, Figure A-4a shows these maximum weekly values from

January 2008 to October 2016.

An overview of the seismic activity in the area showing the number of MIS earthquakes
reported by the UUSS per month since June 2010 to October 2016 is shown on Figure A-5.
Figure A-6 shows the earthquake magnitudes for each of these events since June 2010 to
October 2016. From these figures, it is apparent that there was a significant decrease in the
number of MIS events after December 2011. This corresponds with the completion of Panel

23 and then moving south to panels 20, 21 and 18.

2.2 Inclinometers

Figure 2 shows the location of each inclinometer. Data from the four inclinometers at the
reservoir are compiled in the Figures and Tables section of this report. A discussion of data
obtained from each inclinometer is presented below. Some data collected prior to 2008 are
not included in the following sections and figures. For detailed information prior to 2008, the
Grassy Trail Dam and Reservoir, Mining-Induced Seismicity, Summary Report, January

2008 should be referenced.

2.2.1 Inclinometer 1

Inclinometer 1 was installed at the easterly (left) end of the dam in 1998. This
inclinometer extends through approximately 48 feet of dam embankment fill and into the
foundation, with a total depth of about 107 feet. The positive “A* (akis lof(this" | =)

inclinometer pipe is oriented into the abutment toward the southeast, and the pq,_si,ti\fz: ~B ’l
Uel, €0 4
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axis is oriented downstream to the southwest. Deflection profiles recorded by
Inclinometer 1 are shown on Figure B-1. This figure shows that the uppermost 2-foot
deflection interval indicates substantially greater deflections than the rest of the readings.
This observation indicates only that the pipe is not rigidly confined in the soil in the

upper few feet, and is not an indicator of significant ground movements.

With the exception of the uppermost point, the deflection recorded along either
Inclinometer 1 axis is in the order of Y inch, which is near the margin of error of the
instrument. As of April 2010, the magnitudes of the displacements in Inclinometer 1
were small, and did not exhibit a tendency toward instability in this area. Due to the lack
of movement, no additional readings were taken on this inclinometer. Sometime after
2012, I-1 was buried beneath about 12 inches of new fill material that had been placed on
the crest of the dam. In February 2016 the cover was located with the use of a metal
detector and about 12 inches of frozen fill was chipped away to expose the cover. While
the cover had some damage, the inclinometer was still functioning. New inclinometer
readings in 2016 suggest no significant additional movement has occurred between April

2010 and October 2016.

2.2.2 Inclinometer 2

Inclinometer 2 was installed near the west (right) end of the dam in 1998. This pipe
extends to a total depth of 128 feet, including approximately 120 feet of embankment fill
and underlying foundation soil before penetrating about 8 feet into sandstone bedrock.
This inclinometer is oriented such that positive movement on the “A” axis indicates
movement into the west abutment, and positive movement on the “B” axis is upstream

toward the reservoir.

Deflection profiles for the “A” and “B” axes are shown on Figure B-2. Since July 2010
the “A” axis shows about % inch of movement, which is near the margin of error for the
instrument. This movement is significantly less than the approximately 3.5 inches of
deflection measured between 2005 and 2008. The large majority of lhié-:iﬁrri_f‘)"r;tl'éﬁéci'ibh Al
occurred between December 2005 and August 2006. The profiles also show f:lgﬂgctg%p 551{;

|
S S
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less than % inch in the negative “B” direction occurring between July 2010 and October
2016. Some of the readings actually swing back in a more positive direction. After July
2010 we do not see any new significant movement. In both cases, the profiles appear to

be relatively stable since the end of 2010.

The deflected shape of Inclinometer 2 on January 26, 2008 relative to a baseline shape
measured on July 20, 2004 is shown in plan view on Figure B-3. The figure shows that
the measured deflections are oriented primarily along the dam axis from the west (right)
abutment toward the maximum section to the east. The slight “bulging” noted on the “B”
axis profile is in the upstream direction. Since no significant movement has occurred

between 2010 and October 2016, this information is not included on this figure.

Figure B-4 shows deflections along the “A” axis of Inclinometer 2 plotted versus time,
beginning in February 2005 up to October 2016. The dates on Figure B-4 can be
compared to the dates at which mining occurred closest to the dam. Some lateral
deflection (0.4 inch over the 44 to 122-foot depth interval) occurred during Panel 6
mining in 2005. Much of the 2005 deflection occurred during the first half of the year,
and measurements after June appear to demonstrate a decreasing rate of deflection. By

November 2005, the ongoing deflection had temporarily subsided.

As mining commenced in Panel 7, the deflections measured in Inclinometer 2 began to
increase substantially, with the greatest deflections occurring during and immediately
following the period of shortest distance between the mining and the dam. By August
2006, the ongoing deflections were very small. By October 2006 movement became

negligible.

There appears to be a very strong correlation between the deflections measured by
Inclinometer 2 and the proximity of longwall mining. The larger magnitudes of events
recorded during Panel 7 mining compared to Panel 6 mining may also contribute to the

larger lateral deflections observed during Panel 7 mining. INCORPORATED

[
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2.2.3 Inclinometer 3

Inclinometer 3 was installed in the dam’s right (west) abutment in 1998. This pipe
extends through about 7 feet of clayey overburden soil, underlain by predominantly
mudstone to about 42 feet, and terminates after penetrating about 11 feet into sandstone
at a total depth of 53 feet. The positive “A” axis of Inclinometer 3 is oriented
predominantly away from the dam and 20 to 25 degrees upstream of the dam axis. The

positive “B” axis is oriented predominantly upstream toward the reservoir.

Profiles of deflection measurements recorded at Inclinometer 3 since July 2010 are
shown on Figure B-5. The deflection shape shown for the “A” axis and “B” axis shows
no significant movement between July 2010 and October 2016 (less than 1/8” of
deflection).

Figure B-6 is a plan view of the deflection measurements in Inclinometer 3 between 2004
and 2007 and includes the maximum defection during mining. The predominant plane of
back-and-forth lateral deflection is parallel to the dam axis, but an overall movement in
the upstream direction is also apparent. Since no significant movement has occurred

between July 2010 and October 2016 this information is not included on this figure.

Figure B-7 shows the deflection for the various depth intervals plotted versus time. On
this figure the trend is very similar to that shown for Inclinometer 2 on Figure B-4.
Again, it appears that relatively small lateral ground movements occurred at the abutment
during mining of Panel 6 in 2005, followed by larger deflections occurring during Panel
7 mining in 2006. As was the case with Inclinometer 2, the rate of deflection at
Inclinometer 3 was very small during periods of limited or more distant mining activities,

such as November-December 2005 and after August 2006.

The deflections measured at Inclinometer 3 are substantially smaller than those measured
at Inclinometer 2; however, it should be noted that the bottom eight feet qf_lpq!immetqr -
2 appears to be fixed in place, suggesting that the pipe may be anchored in a stationary

i 1 pe ryere ) LB
stratum. By contrast, Inclinometer 3 shows deflections beginning at thb*s,..deepggtm;]
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measurement interval (51 to 53 feet). This observation suggests that the bottom of the
Inclinometer 3 pipe may not be anchored as the Inclinometer 2 pipe appears to be. The
11 foot sandstone unit at the bottom of this inclinometer appears to be moving with the
slide. This makes the movement recorded above the bottom only relative to the moving
bottom and not to a stationary fixed point. The deflection values recorded only show
relative movement between points and do not show absolute deflection values with a true

measurement of total movement and direction.

2.2.4 Inclinometer 4

Inclinometer 4 was installed in February 2005 on the west rim of the reservoir upstream
of the dam. This instrument is located immediately west of the roadway in the lower
portion of an apparent slide mass. The pipe extends through approximately 37 feet of soil
and penetrates about 30 feet into the underlying bedrock to a total depth of 67 feet. The
positive “A” axis for this inclinometer is oriented in an easterly direction toward the

reservoir. The positive “B” axis points downstream toward the dam.

In July of 2007 Inclinometer 4 (I-4) was run over by a large truck and broke off just
below ground level. Repairs were started and put on hold while the road was being
widened. The new road cut caused a surficial slide which buried [-4. At the time, I-4 was
not showing signs of movement. In May 2010 the inclinometer was located and dug out,
and appeared to be functional. Due to the loss of about 2 feet of pipe at the surface, new

readings do not correlate exactly with the previous readings prior to 2007.

Deflection profiles for Inclinometer 4 are shown on Figure B-8. This figure shows
relative movement compared to a base line reading taken in June, 2010. The larger
displacements shown in the upper 4 feet indicate that the top of the pipe is loose and is

moving during the readings.

Taking into account the possible reading error due to the damage, the inclinometer does
not show any significant movement since 2007. Some additional repairs are advisable to

secure and protect the top of the instrument. il

Ué;'\.r
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Figure B-9 shows a plan view of the Inclinometer 4 deflection measurements between
February 2005 and July 2007. Disregarding the outlying points at depths of 1 and 3 feet,
the deflection is predominantly eastward down the slope and into the reservoir, as would

be expected.

The deflection of Inclinometer 4 along the “A” axis is plotted versus time on Figure B-
10. The same trend observed at Inclinometers 2 and 3 is also apparent at Inclinometer 4.
One notable difference is that the deflections attributable to mining of Panel 7 appear to
subside several months earlier (around June 2006) at Inclinometer 4, while they continue
until about August with slight movement into October 2006 in the west abutment area of
the dam. Overall, I-4 has indicated between Y4 inch and ¥ inch of deflection, with most
of this occurring between a depth of 40 to 60 feet. There doesn’t appear to be any

significant movement since about June 2006.

2.3 Piezometers and Observation Wells

The dam has been instrumented with piezometers and observation wells to allow monitoring
of any changes in pore pressure and seepage behavior. The locations of these instruments are
illustrated on Figure 2. East Carbon City is responsible for monitoring the piezometers and
observation wells on a regular basis. The monitoring results are uploaded to the State Dam
Safety Office web site. This information is available at http:/nrwitl.nr.state.ut.us/cgi-
bin/damview.exe?Modinfo=Viewdam&DAM_NUMBER=UT00126. Figure C-1 in the appendix shows

a summary of reservoir levels and piezometer readings between 2010 and 2016.

The observation well identified as P-4, installed in 1979, has shown erratic readings over the
course of the current monitoring program. We have recently examined this piezometer with a
video camera, and encountered water spraying into the pipe through one slot at a depth of
about 25 feet, then cascading down to about 84 feet (approx. elev 7518) where the pipe is full
of water. Water can also be observed trickling into the pipe above a depth of 25 feet. Some of
the slots appear to be plugged. The water entering the pipe above the standing 'Water Tevel has 1
been found to trigger the water level indicator, and this behavior is likely respongi_b_lf: gjoé t};c:_“v

erratic readings noted in P-4.

v ke .
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A review of the other piezometer readings shows an occasional spike on a single piezometer
reading. These spikes appear to be errors in data entry since the next reading is back to
normal. With exception of these spikes and the erratic P-4 readings discussed above, no

substantial or unusual changes in water levels were observed.

2.4 Seepage Monitoring Points

Seepage through the dam, foundation, and abutments has been collected at three locations,
including the toe drain connected to the dam’s internal drainage system (D-1), a seepage
collection system located on the east (left) abutment (D-2), and a collection pipe located on
the west (right) abutment (S-1). A second collection point (D-3) was added on the left
abutment sometime in late 2015 or early 2016. The flows from the drains are measured by
recording the time to fill a container of known volume with water from each collection point.
The clarity of the water has also been recorded during seepage readings. Clear seepage
indicates that the flow is adequately filtered and is not moving material through the dam or
foundation. Cloudy seepage could be a sign of internal erosion, which could lead to a piping-
related failure of the structure. No cloudy water was noted during our site visits prior to

2015.

After recent modifications to the left abutment seepage collection system, significant secpage
appears to have been redirected to D-3 on the left abutment. We have also observed a trace of
sediment in the bottom of the 5 gallon bucket during some site visits. It is not known if the

sediment is coming from the surface or if it is due to the reworking of the drain lines.

Figure C-2 in the appendix shows the reservoir elevation and seepage at each monitoring
location from 2006 through October 2016. The dates of larger seepage rates tend to coincide
with higher water levels in the reservoir, with spikes occurring when the water level rises

above about elevation 7590 ft.

nme
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2.5 Survey Points

West Ridge Mine has contracted with Ware Surveying to provide surveys of points on the
dam and the slopes west of the reservoir at various times throughout the monitoring program.
[ The locations of the survey points are shown on Figure C-3 of the appendix, followed by a
copy of the readings reported to date. The survey data indicates no significant horizontal nor

vertical movement has occurred over the last year.
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3. SUMMARY AND CONCLUSIONS

This section provides a brief summary of the findings of the monitoring data described in the
previous sections, and presents several conclusions that may be drawn based on this data. It
should be noted that mining in the West Ridge Mine stopped in November of 2015.

Approximately 11 months have passed since completion of mining.

3.1 Mining-Induced Ground Motions at Grassy Trail Reservoir

The longwall mining operation performed in Panels 6 and 7 resulted in ground motions
detected on the hillside west of the dam, as well as on the crest of the dam. The recorded
mining-induced ground accelerations at the site were relatively small during mining of Panel
6, and increased substantially during mining of Panel 7. The increase in the number of events
and the recorded acceleration levels appears to be strongly connected to the proximity of
mining. There appears to be a lag of a few weeks up to several months between the time
period of closest-proximity mining and the time of maximum mining-induced ground
motions at the reservoir. The following table summarizes the number of MIS events

recorded by th University of Utah Seismograph Station BCE starting in 2006.

UUSS MIS / UUSS MIS/
Earthquake Earthquake
Year
events/year | average events/month
2006 463 39
2007 373 31
2008 255 21
2009 Jan thru Feb 47 24 (2 months)
2009 Feb thru Dec_after change in mining 12 1.2 (10 months)
2010 6 0.5
2011 192 16
2012 93 7.8
2013 14 1.2
2014 6 0.5
2015 4 0.3
2016 thru October 0 0

As shown in the table above, the average number of events started decreasing in 2007 and
continued to decrease through 2010. There was a significant decline in the number of events
after the later part of February 2009, when mining operations were changed to a Rq\ng]__l_::gr_riei_'
configuration. The number of MIS events increased significantly in 201 1 'I andstartéd ATE]

declining again in 2012. The reason for the increase in number of events recorded durmgﬁtlgatmfa
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period is not clear, but may be related to variations in conditions within the area of mining,
such as the thickness of overburden above the seam being mined. The number of events
continued to decline with, only 4 events during all of 2015 and none recorded to date in

2016.

3.1.1 Slide Areas on Hillside West of Reservoir

Grassy Trail Reservoir is located at the junction of the left and right forks of Whitmore
Canyon. The dam and reservoir are located on the Colton Formation laid down during the
Tertiary Period, Eocene and Paleocene Epochs, about 38 to 56 million years ago. The
formation consists of dark-reddish-brown to green beds of mudstone and shaly siltstone
interbedded with yellowish to grayish-orange and grayish brown, thin, fine to medium
grained quartzose sandstone, with sparse limestone beds. The formation is primarily of
alluvial origin with some marginal lacustrine and deltaic deposits (Weiss and others,

1990). Bedrock appears to dip gently to the northeast at an angle of about 7 to 8 degrees.

The mudstone deposits of the Colton Formations are susceptible to sliding and are
associated with landslide deposits in the region. While geologic maps of the area show
landslide deposits in the region, they do not show any mapped near the dam or in the area
near panels 18, 19, and 20. The lack of identified slides on the map, at and near the dam,

may be due to the scale of the mapping.

Inclinometers 2 and 3 have been documenting movement of the landside in the west dam
abutment area. Significant movement of the west side took place shortly after the dam

was constructed and long before current mining operations. Apparent MIS-related
movement of this slide started in 2005. Most of the movement took place in 2006,
causing about 3.5 inches of inclinometer deflection at the dam. At that time, mining came

within a horizontal distance of about 1,000 feet of the dam. Subsequent displacements

have been minor, and generally within the margin of error of the inclinometers.

INCORPORATEL

Inclinometer 4, located upstream of the dam on the west rim of the reservoi;, has
suggested discrete deflections of up to 0.3 inch at a depth of about 62 fee%%&o‘{v‘;tlfe‘z
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ground surface. These deflections are significantly smaller than those at the dam. Very
slight deflections were measured at this depth during mining of Panel 6 in 2003, but the
large majority of this deflection occurred between February and June of 2006, while
mining in Panel 7 was closest to the inclinometer. Measurements recorded since June

2006 suggest that this slide area has been relatively stable since that time.

Following changes in mining practice to a “Barrier and Panel” configuration after
February 2009, MIS earthquake events decreased significantly. The magnitude of the
MIS earthquake events also decreased.

While these landslides currently appear to be relatively stable, it should be recognized
that increases in slide movement could occur due to factors unrelated to mining, such as
above average precipitation and changes in the moisture conditions in the hillside.
Naturally-occurring earthquakes may also trigger new movement. If mining activities

were to resume in the site vicinity, the possibility of renewed movement would increase.
4. RECOMMENDATIONS

It is apparent from the data collected that mining activities in West Ridge Mine have caused
mining-induced seismic events, and that ground motions caused by these events were detected at
Grassy Trail Dam and Reservoir. These ground motions have caused some measurable
permanent deformations of the ground surface on the hillside west of the reservoir, as well as
lateral deformations at the west end of the dam. Despite the recorded deformations, piezometer
and drainage measurements appear to be unaffected, and ongoing deformations have been very

small to negligible since mining of Panel 7 concluded in the fall of 2006.

Our general recommendation is that regulatory agencies consider allowing the mining-induced
seismicity monitoring to end at this time, and that ongoing monitoring follow Utah State Dam

Safety Guidelines. Specific recommendations include the following:

s Continued annual monitoring of inclinometers is recommended to verify{ that the-rate of , -

measured displacements remains small, and to help identify any renewed displacement of
A A A T T
Ll &0 gudf

the site landslides.

RB&G ENGINEERING, INC. H\DAMSGrassy Tra11200404-006:WestRidgeMine 2016 summary repor\MIS summary report October 2016 doc
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e Inclinometer 4 was damaged and then buried by a surficial landslide. This slide was
triggered by a road cut made to widen the roadway along the west side of the dam. We
recommend stabilizing and protecting the top of this inclinometer. It is recommended that
modifications to the existing slopes not be performed without considering hillside

stability.

e We recommend that regular monitoring of piezometers and seepage collection points
continue as directed by the State. All seepage from the left and right abutments should be
collected and measured. The amount of sediment, if any, should be quantified and

recorded.

e We recommend that consideration be given to abandoning Observation Well P-4, which

has demonstrated a tendency to give false readings of the standing water level in the well.

e All instruments and monuments should be located and repaired where covered or
displaced by previous grading, and future grading/maintenance of the dam crest and

slopes should preserve these instruments.

e We recommend that if an earthquake with a magnitude of 3.0 or greater is reported within
5 miles of the dam, a thorough site reconnaissance and readings of inclinometers and

piezometers be performed.

RB&G ENGINEERING, INC. HDAMS Grassy Trail200404-006'WestRidgeMine:2016 y report\MIS y report Oclober 2016 doc
Provo, Utah Page 16
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PROJECT REPORT
Project No. | 201404-006 o
Project Grassy Trail - West Rldge Mine Monltonng
Dates Sept 16, 23, 30, ,0ct7, 16, 22, 28, Nov 6, 2016 ] I
Report By Mlchael N. Hansen ] Position I Engineering Geologlst

Observations / Activities

New readings from Inclinometers I-1, I-2, 1-3 and 1-4 have not shown any significant movement. Plots
of the inclinometer readings taken on September 30, and October 29 are attached.

One accelerometer is located on the crest of the dam. This accelerometer has been continuously
monitoring since the middle of August, 2015. The instrument has not shown any mining induced seismic
(MIS) activity between August, 2015 to November 6, 2016. The “events” which have been recorded take
place while removing and putting the cover back on the instrument as part of downloading and resetting

the Accelerometer.

Since the last report on September 9, 2016, no seismic events have been reported within the area of the
mine by the University of Utah Seismograph Stations (UUSS).

Reservoir elevation, seepage and piezometer readings have been taken weekly by RB&G since
September 5. Seepage rates generally fluctuate with the changing elevations of the water in the
reservoir. Plots of the reservoir elevations, piezometer and seepage readings are attached. Plots show
an increase as the reservoir was rising and a decrease in the amount of seepage as the reservoir has

been dropping.

From the weekend of September 23 to September 30, over 4 inches of rain brought the reservoir level up
3.7 ft. to within 0.9 ft. of the top of the spillway. During this time, several very large boulders (one up to 7
ft. diameter) were brought down off the mountain to the east, onto the road leading up to the dam. No

rockfalls however were noted at the dam.

During the site visits, reconnaissance of the area found no signs of significant landslide movement on the
hillsides or at the dam.

Michael Hansen P.G.

Engineering Geologist DEC 28 2017
RB&G Engineering Inc.
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PROJECT REPORT

Project No. | 201404-006

Project - l Grassy Trail - W;st_Ridge Mine Monitoring
Dates Site Visits and readings - November 13, 19, 26, December 3, 2016
Report By | Michael N. Hansen 1 Position l Engineering Geologist

Obhservations / Activities

New readings from Inclinometers I-1, I-2, 1-3 and |-4 have not shown any significant movement. Plots
of the inclinometer readings taken on December 3, 2016 are attached.

One accelerometer is located on the crest of the dam. This accelerometer has been continuously
monitoring since the middle of August, 2015. The instrument has not shown any mining induced seismic
(MIS) activity between August, 2015 and December 3, 2016. The “events” which have been recorded
take place while removing and putting the cover back on the instrument as part of downloading and
resetting the Accelerometer.

Since the last report on November 6, 2016, one seismic event has been reported within the area of the
mine by the University of Utah Seismograph Stations (UUSS). The event occurred on 11/23/16 at 3:14
am MST. The event was small with a magnitude of 0.8 and occurred at a depth of about 0.6 miles, with
the epicenter located about 1.6 miles northwest of the dam. Because this event was relatively small, the
accelerometer on the dam did not detect and record this event. It is not known if this event was naturally
occurring or related to previous mining activity. This is the first seismic event reported since August 11,
2015 (magnitude 1.2). Details of this recent event are attached to this report.

Reservoir elevation, seepage and piezometer readings have been taken weekly by RB&G since
September 5. Plots of the reservoir elevations, piezometer and seepage readings are attached.

During the site visits, reconnaissance of the area found no signs of significant landslide movement on the
hillsides or at the dam. During site visits on November 26 and December 3, the crest of the dam has

been covered with snow, and ice is beginning to form on the reservoir.
Michael Hansen P.G.

Engineering Geologist
RB&G Engineering Inc. nee 28 27
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PROJECT REPORT
Project No. | 201404-006 - o o
Project Grassy Trall — West Ridge Mine Momtonng
Dates Slte Vsuts and readings - December 10, 17 23 31 2016
Report By Mlchael N Hansen i Position | Engineering Geologist

Observatlons I Activities

New readings from Inclinometers 1-2 and 1-3 have not shown any significant movement. Plots of the
inclinometer readings taken on December 31, 2016 are attached. Due to ice buildup over i-4 and frozen ground
and ice at I-1 these two inclinometers could not be read.

One accelerometer is located on the crest of the dam. This accelerometer has been continuously monitoring since
the middle of August, 2015. The instrument has not detected any mining induced seismic (MIS) activity between
August, 2015 and December 31, 2016. The “events” which have been recorded take place while removing and
putting the cover back on the instrument as part of downloading and resetting the Accelerometer.

Since the last report on December 3, 2016, no seismic events have been reported within the area of the mine by the
University of Utah Seismograph Stations (UUSS). The most recent event which was mentioned in the last
Monitoring Update Report for December 3, occurred on November 23, 2016 at 3:14 am MST. The event was a
small micro event with a magnitude of 0.8 and occurred at a depth of about 0.6 miles, with the epicenter located
about 1.6 miles northwest of the dam. This was the first seismic event reported since August 11, 2015 (magnitude
1.2). A table showing the number of seismic events reported by the UUSS since 2010 is attached.

Reservoir elevation, seepage and piezometer readings have been taken weekly by RB&G since September 5. Plots
of the reservoir elevations, piezometer and seepage readings are attached. It should be noted that during the past
few months while RB&G Engineering has been reading piezometers on a weekly basis, that there has been some
minor up and down fluctuation in the piezometer readings which do not always appear to correlate with the elevation

of the reservoir.

On December 22, 2016, Ware Surveying conducted a Straight-Line survey of 8 points across the dam. Their survey
did not show any significant movement. A copy of their survey is attached.

During the site visits, reconnaissance of the area found no signs of significant landslide movement on the hillsides
or at the dam. During site visits from December 3 through December 31, the crest of the dam has been covered
with snow, and the reservoir is now covered with several inches of ice.

Michael Hansen P.G. ree 48 S0

Engineering Geologist
RB&G Engineering Inc.
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PROJECT REPORT
Project No. | 201404-006
Project i Grassy Trail — West Ridge Mine Monitoring
Dates | Site Visits and readings - January 7, 14, 20, 27 and February 4, 2017
Report By ] Michael N. Hansen Position | Engineering Geologist

Observations / Activities
New readings from Inclinometers |-2 and 1-3 have not shown any significant movement. Plots of the inclinometer readings taken

on February 4, 2017 are attached. Due to ice buildup over 14 and frozen ground and ice at I-1, these two inclinometers could
not be read.

Due to snow and road conditions on January 27", our vehicle became stuck and we were unable to make it up to the dam. A
backhoe from the City was used to pull the truck out. Due to these conditions Inclinometers, which were to be read at the end of

January, were not read until February 4.

One accelerometer is located on the crest of the dam. This accelerometer has been continuously monitoring since the middle of
August, 2015. The instrument has not detected any mining induced seismic (MIS) activity between August, 2015 and February 4,
2017. The "svents” which have been recorded take place while removing and putting the cover back on the instrument as part of
downloading and resetting the Accelerometer. '

Since the last report on December 31, 2016, one seismic event has been reported within the area of the mine by the University of
Utah Seismograph Stations (UUSS). The event occurred on February 8, 2017. The event had a magnitude of 1.7, and was located
about 0.56 miles northwest of the dam. A copy of the event data is attached.

Attached as a separate PDF are charts showing the locations of the seismic epicenters as reported by the University of Utah
Seismograph Stations between 1962 to 2017. Mining at West Ridge began in about 2001. Various Charts also show the locations of
events for various years and groups of years. It should be noted that the epicenters reported by the UUSS do not match exactly with
the locations where the mining occurred. The cluster of events to the east of the reservoir would be more accurately located if shown
to the west of the reservoir. A cluster of events shown to the far northwest are likely related to mining near the Dugout Canyon Mine.
The area shown on the Charts is approximately 16 miles wide (east-west) and 12 miles (north-south). Also included is a chart
showing the total number of events reported per year within the study area.

Reservoir elevation, seepage and piezometer readings have been taken weeldy by RB&G since September 5. Plots of the reservoir
elevations, piezometer and seepage readings are attached. It should be noted that during the past few months while RB&G
Engineering has been reading piezometers on a weekly basis, there has been some minor up and down fluctuation in the piezometer
readings which do not always appear to correlate with the elevation of the reservoir. Due to snow cover some piezometers could not

be read.

Due to the depth of snow “Ware Surveying” could not conduct a survey at the dam.

- During the site visits, reconnaissance of the area found no signs of significant landslide movement on the hillsides or at the dam.

During site visits from January through February 4, 2017, the reservoir was covered with ice.
Michael Hansen P.G.

Engineering Geologist S0 e
RB&G Engineering Inc. D dg

H:ADAMS\GRASSY TRAIL200404-006\2016_2017 MONITORING\2017\PROJECTRPT.2-4-17.D0OC



1435 West 820 North
RB &G Provo, Utgh 84601-1343 Page 1 of 14
801-374-5771 Provo
ENGINEERING, INC,  801-521-5771 Salt Laks City

B01-374-5773 Fox

PROJECT REPORT
Project No. | 201404-006
Project Grassy Trail - West Ridge Mine Monitoring
Dates Site Visits and readings - February 10, 17, 24, March 4, 2017
Report By ! Michael N. Hansen ; Position 1 Engineering Geologist

Observations / Activities

New readings from Inclinometers -2 and 1-3 have not shown any significant movement. Plots of the
inclinometer readings taken on March 4, 2017 are attached. Due to ice buildup over I-4 and frozen ground
and ice at |-1 these two inclinometers could not be read.

One accelerometer is located on the crest of the dam. This accelerometer has been continuously monitoring
since the middle of August, 2015. The instrument has not detected any mining induced seismic (MIS) activity
between August, 2015 and March 4, 2017. The “events” which have been recorded take piace while removing
and replacing the cover back on the instrument as part of downloading and resetting the accelerometer.

Since the last report on February 4, 2017, one seismic event has been reported within the area of the mine by
the University of Utah Seismograph Stations (UUSS). The event occurred on February 8, 2017. The event had
a magnitude of 1.7, and was located about 0.56 miles northwest of the dam. A copy of the event data is
attached. While this event was first reported in last months report, it is being included again in this report since
it took place during this monitoring period. This event was not detected by the accelerometer located on the

dam.

Reservoir elevation, seepage and piezometer readings have been taken weekly by RB&G since September 5,
2016. Plots of the reservoir elevations, piezometer and seepage readings are attached. Due to snow cover,
some piezometers could not be read.

For the same reasons mentioned in the previous report, we feel that Ware Surveying LLC would not be able to
conduct a survey at the dam due to the depth of snow. At this time there is still about 3 feet of snow across the
crest of the dam in some locations

During the site visits, reconnaissance of the area found no signs of significant landslide movement on the
hillsides or at the dam. During site visits from February through March 4, 2017, the reservoir was covered with
ice. |

Michael Hansen P.G.

Engineering Geologist
RB&G Engineering Inc. PEC 46 2037
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PROJECT REPORT
Project No 201404 006
Project Grassy Trail — West Rldge Mine Monltonng
Dates {Slte Vlsuts and readings - March 11, 19, 25, Aprit 1, 9, 2017
Report By ] Michael N. Hansen Posmon Engmeenng Geologlst

b

Observations / Activities

New readings from Inclinometers 1-2 and 1-3 have not shown any significant movement. Plots of the
inclinometer readings taken on April 1, 2017 are attached. Due to ice buildup and frozen ground -1
and |-4 could not be read.

One accelerometer is located on the crest of the dam. This accelerometer has been continuously
monitoring since the middle of August, 2015. The instrument has not detected any mining induced
seismic (MIS) activity between August, 2015 and April 9, 2017. The “events” which have been recorded
take place while removing and replacing the cover back on the instrument as part of downloading and
resetting the Accelerometer.

Since the last report on March 4, 2017, no seismic events have been reported within the area of the mine
by the University of Utah Seismograph Stations (UUSS).

Reservoir elevation, seepage and piezometer readings have been taken weekly by RB&G since
September 5, 2016. Plots of the reservoir elevations, piezometer and seepage readings are attached.
Due to snow cover some piezometers could not be read during early March, but were dug out and read
later in the month. It should be noted that on March 11, when first dug out, Piezo # 5 was reading dry ata
depth of 26.6 feet.

At this time we are not aware of any new survey data of the dam from Ware Surveying LLC. During April,
the crest of the dam will become clear enough to get survey data.

During the site visits, reconnaissance of the area found no signs of significant landslide movement on the
hillsides or at the dam. During site visits between March 4, to April 9 2017, the reservoir was covered with
ice.

Michael Hansen P.G.
Engineering Geologist 7
RB&G Engineering Inc. pen 16 20
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PROJECT REPORT
Project No. 201404 006 I
Project Grassy Tranl - West R|dge Mine Monitoring
Dates Slte Visits and readings - April 15, 22, 29, May 6 and 13, 2017
Report By Mlchae| N Hansen Position J. Engineering Geologist

Observations / Activities

New readings from Inclinometers I-1, -2 and 1-3 have not shown any significant movement. Plots of the
inclinometer readings taken on May 6, 2017 are attached. Work along the roadway north of the dam has
damaged |-4 and it has not been read. With some additional cleaning and work, we may be able to continue
using |-4. With the saturation of the slope in this area, we would like to get this inclinometer read. The condition
of this slope is discussed later in this update.

One accelerometer is located on the crest of the dam. This instrument has not detected any mining induced seismic
(MIS) activity between April 9, to May 13, 2017. The “events” which have been recorded take place while removing
and replacing the cover back on the instrument as part of downloading and resetting the Accelerometer. Some
events may be wind related.

Since the last report on April 9, 2017, no seismic events have been reported within the area of the mine by the
University of Utah Seismograph Stations (UUSS). It should be noted that there were two small events located over
seven miles east and south of the dam. Based on the locations of these events, they do not appear to be related to
previous mining near the dam.

Ice has melted off of the reservoir and has been overtopping the spiliway during the past four weeks by as much as
6 inches. Reservoir elevation, seepage and piezometer readings have been taken weekly by RB&G since
September 5, 2016. Plots of the reservoir elevations, piezometer and seepage readings are attached.

At this time we are not aware of any new survey data of the dam from Ware Surveying LLC.

During the site visits, reconnaissance of the area found a small surficial slump on the hillside above the left (east)
abutment. This slump is not a hazard to the dam and left a small pile of debris at the base of the slope. North of the
right abutment above Inclinometer #4, the hillside is very saturated. Some newer scarps are visible at the head of
the slide above the road. While there is currently no evidence of deep seated movement, it may be possible for
material to come down onto the road and bury Inclinometer # 4.

No evidence of movement was noted within the hillside of the Right (west) Abutment.

Michael Hansen P.G.
Engineering Geologist e 0 o
- . R
RB&G Engineering Inc. R paiiny
inin
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PROJECT REPORT
Project No. | 201404-006
Project | Grassy Trail — West Ridge Mine Monitoring
Dates | Site Visits and readings - May 20, 28, June 3, and 10, 2017
Report By | Michael N. Hansen . Position ' Engineering Geologist

Observations / Activities

New readings from Inclinometers I-1, I-2 and 1-3 have not shown any significant movement. Plots of the
inclinometer readings taken on June 3, 2017 are attached. Work along the roadway north of the dam had
damaged the top of I-4. | was able dig down and find and clean the top of the inclinometer pipe. While the top
has been damaged and moved to the south (as observed on the Inclinometer plot) the inclinometer is still

functioning.

One accelerometer is located on the crest of the dam. This instrument has not detected any mining induced seismic
(MIS) activity between May 13 to June 10, 2017. The “events” which have been recorded take place while removing
and replacing the cover back on the instrument as part of downloading and resetting the Accelerometer. Some

events may be wind related.

Since the last report on May 13, 2017, no seismic events have been reported within the area of the mine by the
University of Utah Seismograph Stations (UUSS). It should be noted that there were two small events located over
seven miles east and south of the dam. Based on the locations of these events, they do not appear to be related to
previous mining near the dam.

The reservoir and has been overtopping the spillway since the week of April 4, 2017 (8 weeks). Reservoir elevation,
seepage and piezometer readings have been taken weekly by RB&G since September 5, 2016. Plots of the
reservoir elevations, piezometer and seepage readings are attached. It should be noted that there has been
seepage accumulating just above the concrete outlet of the emergency spillway, on the downstream slope of the

dam.
At this time, we have not received any new survey data of the dam from Ware Surveying LLC.

The small surficial slump that was previously noted on the hillside above the left (east) abutment has dried out and
has not shown any additional movement. Along the right side of the reservoir, the hillside above Inclinometer #4,
the slope had been very saturated but has gradually been dry. While it still has some wet seeps, it is significantly
drier that it was a month ago. Heavy rains this summer could re-saturate this slope which may bring material down

onto the roadway and bury Inclinometer # 4.

No evidence of movement was noted within the hillside of the Right (west) Abutment.

Michael Hansen P.G.
. 0 B Y v o i

Engineering Geologist DEC 28 20

RB&G Engineering Inc.
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PROJECT REPORT

Project No. | 201404-006
Grassy Trail — West Ridge Mine Monitoring

Project
Dates I Site Visits and readings - June 17, 24, July 1 and July 8, 2017
Report By Michael N. Hansen F’osition I Engineering Geologist

Observations / Activities

New readings from Inclinometers |-1, |-2 I-3 and 1-4 have not shown any significant movement. Plots
of the inclinometer readings taken on July 1, 2017 are attached.

One accelerometer is located on the crest of the dam. This instrument has not detected any mining
induced seismic (MIS) activity between May 13, 2016 to June 10, 2017. The “events” which have been
recorded take place while removing and replacing the cover on the instrument as part of downloading
and resetting the Accelerometer.

Since the last report on June 10, 2017, no seismic events have been reported within the area of the mine
by the University of Utah Seismograph Stations (UUSS).

The reservoir and has been overtopping the spillway since the week of April 4, 2017 (12 weeks).
Reservoir elevation, seepage and piezometer readings have been taken weekly by RB&G since
September 5, 2016. Plots of the reservoir elevations, piezometer and seepage readings are attached. It
should be noted that there has been some seepage accumulating just above the concrete outlet of the
emergency spillway, on the downstream slope of the dam.

Survey data of the dam provided by Ware Surveying LLC. is included in this report. The survey data was
gathered on June 24, 2017 and does not show any significant movement on the dam.

Along the right side of the reservoir, the hillside above Inclinometer #4, continues to dry out.

No evidence of movement was noted on the dam or within the hillsides of the dam abutments.

| Michael Hansen P.G.

Engineering Geologist

RB&G Engineering Inc. e SRR
BEr 48 2017
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PROJECT REPORT
ProjectNo. 201404006
Project Grassy Trail - West Ridge Mine Momtormg
Dates Site Visits and readings - July 16, 23 29 Aug 5, 13, 21 27, and the week of September 5, 2017
Report By Mlchael N. Hansen Posntlon Englneenng Geologist

— "

Observations / Activities

A new inclinometer probe is being used to read the inclinometers. New readings from Inclinometers I-
1, 1-2 I-3 and 1-4 have not shown any significant movement. Plots of the inclinometer readings taken
on July 8, 29, and September 7, 2017 are attached.

One accelerometer is located on the crest of the dam. This instrument has not detected any mining
induced seismic (MIS) activity between May 13, 2016 to September, 2017. The “events” which have been
recorded take place while removing and replacing the cover on the instrument as part of downloading
and resetting the Accelerometer.

Since the last report on August 5, 2017, no seismic events have been reported within the area of the
mine by the University of Utah Seismograph Stations (UUSS).

it should be noted that on September 2, a 5.3 magnitude earthquake occurred near Soda Springs Idaho
(Sulphur Peak). Movement from this event, which took place over 200 miles to the north, was recorded
by the accelerometer on the dam with a recorded max PGA of 0.027g.

The reservoir and had been overtopping the spillway since the week of April 4, 2017. The reservoir had
stopped overtopping the spillway before the readings on August 27. Reservoir elevation, seepage and
piezometer readings have been taken weekly by RB&G since September 5, 2016. Plots of the reservoir
elevations, piezometer and seepage readings are attached.

Survey data of the dam provided by Ware Surveying LLC. is included in this report. The survey data was
gathered in July and on August 18, 2017, and does not show any significant movement on the dam.

During the first 2 weeks of September, two new Inclinometers were installed on the dam and right
abutment to replace the older Inclinometers I-2A and |-3A.

No evidence of landslide movement was noted on the dam or W|th|n the hillsides af Fhe dam abutments

-'\/a b

Michael Hansen P.G. o ,
Engineering Geologist BEC L6 20
RB&G Engineering Inc.
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PROJECT REPORT

Prolect No 201404 006

Project LGrassy Trail — West Ridge Mlne Momtonng
Dates | Site Visits and readings - September11 16, 24, and 30 2017

Report By l Michael N. Hansen Position ' Engineering Geolcgi;t

Observatlons | Activities

New readings from Inclinometers I-1, -4, and the new 17-1-2 and 17-I-3 have not shown any
sugmﬁcant movement. Plots of the mchnometer readings for I-1 and -4 were taken on September 7
and 30". The new inclinometers 17-1-2 and 17-1-3 mstalled at the beginning of the month to replace I-
2 and I-3 were read on September 13, 18, and 30", The extra readings were taken in order to
establish a better baseline for these two new inclinometers. A copy of the readings are attached.

The small amount of movement showing less than an 1/8 inch is within the range of error for the
instrument and does not currently appear to be significant. This will be watched in future readings.

New covers were placed on inclinometers I-1 and -4 as the previous covers were damaged.

One accelerometer is located on the crest of the dam. This instrument has not detected any mining
induced seismic (MIS) activity between May 13, 2016 to September 30, 2017. The “events” which have
been recorded take place while removing and replacing the cover on the instrument as paft of
downloading and resetting the Accelerometer.

Since the last report on September 5, 2017, no seismic events have been reported within the area of the
mine by the University of Utah Seismograph Stations (UUSS).

The Observation Well #OW-4 which had been prone to giving inaccurate reads has now been
abandoned as requested. Reservoir elevation, seepage and piezometer readings have been taken
weekly by RB&G since September 5, 2016. Plots of the reservoir elevations, piezometer and seepage
readings are attached.

Survey data of the dam provided by Ware Surveying LLC. is included in this report. The survey data was
gathered on September 29, 2017, and does not show any current significant movement on the dam.

| No evidence of landslide movement was noted on thé dam or within the hillsides of the dam abutments.

Michael Hansen P.G.
Engineering Geologist Be 4§ 789
RB&G Engineering Inc.
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