Change Directive
MSE/Gravity Retaining Wall RECEIVED
Wildcat Road Construction

May Day and Idaho Complex JUN ¢ 8 2014
La Plata County, Colorado GRAND JUNCTION FIELD OFFICE
DIVISION OF
June 3, 2014 RECLAMATION MINING & SAFETY

Description of Change

In order to meet the proposed finished road grades shown on Sheet C4.11 of the Construction
Plans, Mayday Idaho Mine Complex, Wildcat Road, La Plata County, State of Colorado, the
following changes to the retaining wall construction are necessary:

1. The MSE/Gravity Retaining Wall will require the addition of approximately 200 to 230
square feet of MSE/gravity wall block (35 to 40 blocks).

2. The wall section above the gravity wall between Stations 19+12 and 19+00 will transition
to a MSE wall starting at the fifth course of block. Geogrid lengths will be as described
on the attached memorandum.

3. The MSE wall between Stations 19+00 and 18+49 will increase as necessary to meet the
proposed finish road grade. The MSE wall in this section will be constructed in

accordance with Section 1 on Sheet S4 and the instructions included on the attached
memorandum.

4. The transition between gravity wall and MSE wall currently shown on Sheets S1 and S2
at Station 18449 will move to Station 18+41to accommodate the estimated increased
retaining wall height from 6 blocks (9 feet) to 8 blocks (12 feet) between these stations.

The MSE wall in this section will be constructed in accordance with Section 1 on Sheet
S4.

5. The gravity wall section between Stations 18+41 and 17+88 will be increased in height as
necessary to meet the proposed finish road grades.

= ISAL g

David S. McLay, PE, DSM Engineering, LLC
Colorado License No. 38699

Agree to Complete the Change Directive:

For Opal Group, Inc.



2INCORPORATED
ENVIRONMENTAL AND ENGINEERING SERVICES GEORGE ML.ROBINSON.P.C.

STRATEGICALLY POSITIONED-TECHNICALLY PREPARED

J. ERICH RAUBER PE.

PROJECT MEMORANDUM

To: George M.L. Robinson
From: J. Erich Rauber, P.E.
Date: June 1, 2014

Subject: MSE Wall Design Revisions

This memorandum presents the results of planned design revisions in connection
with the subject project. The project construction drawings present designs for
MSE walls that are a maximum height of 15 feet. Field revisions have resulted in
two conditions not contemplated by the drawings:

e MSE walls up to 20 feet high
 The need to increase the height of a gravity wall from 9 to 18 feet high

Each of these conditions are discussed in the following sections.

MSE Walls 20 Feet High

Increasing the project MSE wall to a maximum height of 20 feet is feasible.

External Stability

Factors of safety follow for each of the following conditions:

Overturning FS.=23
Sliding FS.=1.5
Bearing F.S. = 3.4 (Assumes that the ground surface is relatively flat at

least 12 feet on the outboard side of the wall, or bedrock is less
than 18 inches below the bottom of the wall.)

Internal Stability

Reinforcing mats should not be over 18 inches apart. They should consist of
Mirafi 5XT over the lower 10 feet and should be at least 9 feet long; over the upper

“Strategically Positioned — Technically Prepared”
5555 DTC Parkway Suite A-4000, Greenwood Village, Colorado 80111
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10 feet, Mirafi 3XT may be used in lieu of 5XT, and the mat lengths should

progressively increase in length from 9 feet to 12 feet then remain at 12 feet to the
top of wall.

Increasing Height of Gravity Wall

From a geotechnical engineering standpoint, increasing the height of the gravity
wall is feasible, provided the following considerations are addressed:

1. Extend the wall height by constructing an MSE wall the from the current 7.5
foot height up to the planned 18 foot height. Use Mirafi 5XT mats. The
upper mat should be at least 13 feet long, the next mat down should be at
least 11 feet long, with 10 long mats the rest of the way down at 18 inch
intervals.

2. Construct an earthen embankment at least 3 feet high in front of the gravity
wall to provide lateral support. The embankment should be placed,
compacted, and constructed on the same material as that specified for MSE
wall backfill.

3. Stresses in the wall will concentrate along at the top of the gravity wall and
the new MSE wall above. The wall blocks at 9 feet must be able to resist a
shear force of approximately 8 kips/foot of wall.

If these conditions are not desirable, we recommend that the gravity wall be
removed and an MSE wall designed as described in the preceding section installed.

If you have any questions, please contact me at (303) 210-7575.

[Publish Date]
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