L.G. Everist, Inc Ragsdale Reservoirs
M-2020-007 February 11, 2025

BANK ARMORING PLAN

This bank protection plan is presented to explain the bank
armoring proposed for reservoir bank protection in Phase 1 and
Phase 2 that run parallel to the South Platte River channel.
Only the reservoir side armoring is being proposed since the
river bank lies 150 to 250 feet west of the top of the slope of
the permit area.

The attached Figure 1 shows the cross-section of the area
discussed below and details of the armoring to protect the banks
along the west side of Phase 1. The west and south banks in
Phase 2 will also be armored using this plan. The Reclamation
Plan Maps have been revised to show the location of the areas to
be armored in the mine.

The armor is intended to protect the reservoir banks should a
100-year flood event occur after an area has been reclaimed. On
the armored areas a dirty sand and gravel (unprocessed) will be
spread over the armoring to fill most of the large voids.

The toe of the slope armoring will be at least 5 feet below the
thalweg of the adjacent riverbed. The base of the armoring will
average 10 feet below the existing ground surface at the mine.
The 100-year Floodplain information has been included on all of
the Map Exhibits in the Reclamation Packet.

Armoring material will be recycled concrete fragments with
surface rebar removed, so that it meets the definition of Inert
Materials. The concrete will be sized 9 to 15 inches averaging 12
inches. Fines will be mixed in to fill voids. This size material
will have a Safety Factor of 1.26. See Bank Armoring Calculation
page following this text.

The operator will keep enough material stored on the mine to
complete armoring needed on any area where sloping is being
completed and is ready for armoring. At a minimum, 2,350 cubic
yvards will be stockpiled on the mine for use in armoring. This
is enough to armor a minimum of 1,000 feet of excavation bank.

At no time will there be more than 1,000 feet of armoring needing
to be placed.

The stockpile of armoring material will be placed parallel to the
water flow so it will not interfere with flows in the flood plain
if flooding occurs. It will be within the setback between the
permit boundary and the mine highwall so it is close to the area
where it will be placed.
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Reservoir Bank Armoring.

Armoring will be placed inside of the mined areas adjacent to the
South Platte River channel (Phases 1 and 2) and along the
downstream side of the lateral berm between those areas. The
armoring will be placed on the slopes starting from the existing
ground surface elevation. The toe of the armoring will be a
minimum of 5 feet below the river thalweg, have a 3h to 1lv slope
and will be 2 feet or more thick. This is approximately 2.35
cyd/1ft along the excavation bank slopes. Once sloping begins,
the armoring will be installed on 1,000 foot sections until
completed. This will leave an armored face along the top of the
bank and the slope into the reservoir that is 35 feet wide.

Supplied supporting documents

Figure 1 - Bank Protection Plan cross section (revised)

Safety factor calculation page
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L.G. Everist, Inc.
Ragsdale Reservoirs

Bank Armoring Plan (cont)
Safety Factor Calculations

M-2020-077
Y _ _cos 8 tan @ _
’ ntang+sing T = YRS " T (Ss=1)y Dso
g = face slope of pitside bank, in degrees to the horizontal
@ = angle of repose of pitside bank construction materials in degrees
n = stability factor
S, = specific gravity of riprap particles
y = specific weight of water = 62.4 lbs ft’
Ds, = median riprap particle size, in feet
R = hydraulic radius at normal depth of flow down pitside slope, in feet
S = face slope of pitside bank, in feet per foot
T, = YRS
Y=62.4
R=2
$=0.01
1s=1.248
21 7,
n St
(Ss=1)y Dso
Ts=1.248
S;=2.4 262
Deo=1 874 n=03
SF = cos @ tan®
) ntan® +siné

n=0.3

cosB =0.9487

0 =18.43° tan@=0.7002
@ =35° sinB = 0.3161

SF

_0.6643

0.5262

SF=1.26






