APPENDIX A: Mine Closure Types

Note: This appendix includes photos of mine closure types followed by schematic diagrams of
those mine closure types.






I. BAT GATES

2 or 3 inch square bar

3 or 4 inch angle iron




Chute Gates
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II. CUPOLAS




ITII. PUF/BACKFILL (Poly- Urethane Foam Fill)




IV. FULL BACKFILL

V. GRATES




I. BAT GATES

Side Plate 4°x1/4" Flat Bar

Cut Side Plate
To Conform To
Wall - Weld To
Spacers and Bars

Anchor Detail
1" Riound Bar Pin
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2x1/4” Flat Bar
5 34" Long Spacers
With 1% Hole

Drill 5/8” Hole Im Bottom
Of Bar To Match
1 Hale In Hanger x‘“ﬂ- -

2"%62"x114" Tube Steel

2" Square Tube

Front View
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Weld Mut Inside Square Tube

2 Make Hole to match on Flat Bar
3. Weld Mut to Flat Bar
4. Weld Flat Bar io Removable Bar
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1. Make Hole For Bolt Centered on 3° Hanger

5. Install Guard Plates to front and back of hanger

Removable Bar Detail
Shall Be No Less Than 38" Long

Z'x14" Flat Bar
Special 14 1/2° For

Adit Gate

Z'x1/4" Flat Bar
5 3/4” Long Spacers

| 214" Flat Bar Special 14 1727
~~ For Removable Bar

2*x1i4” Flat Bar
5 347 Long Spacers

Zx1/4" Flat Bar

Removable Bar

Special 14 1/2° For

Z2x114" Tube Steel
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[ |

FL

S
i
d
e
\'
i
e
w
214" Tube Stesl
] Expanded Metal Grating 3lbs
_

Widths and Heights Vary
Bars Will Require Field Fitting
Tolerances Allowed: 172"

2238 Angle
Hanger is 27 Wide
With Hole For
McGard Bolt

Remaovable Bar

McGard Bolt

14" Angle
Hamger is 37 With Hole

For McGard Balt

Weld Guard Plates To Frant |

Expanded Metal Grating 3lbs
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And Back of Hanger

1st Bar Of Gate

2" Square Tube Design
Adit Gate




Fx3x1M4" Tube Steel

Side Plate 4°x1/4" Flat Bar Front View

{front and back of gate)

3" Square Tube
Adit Gate

Cut Side Plate

To Conform To

§ Fw14° Flat Bar

5 34" Long Spacers

sus 4

_i_ F"x1i4" Flat Bar Spedial 14 12
For Removable Bar

Anchor Detail

Femovabie Bar

T 38 Tube Steel

1" Round Bar Fin
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314 Flat Bar w
Special 14 1/2° For .
Remowvable Bar # 534
# 5 a4 T3 14" Tube Steal
(| [] .- Expanded Metal Grating 3lbs
L —

4
Expanded Metal Grating 3lbs

Widths and Heights Vary
Bars Will Require Field Fitting

Wall - Weld To \r \
Spacers and Bars 3 }
<..
(
/
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Tolerances Allowed: 1727

AV

3"w1M4" Flat Bar
53" Long Spacers
With 1" Hole
Weld Nut Inside Square Tube

314" Flat Bar
Special 14 112" For
Remavable Bar

Crrill 5/8” Hole In Bottom
Of Bar To Match
Hole In Hanger H""‘ -

1. Make Hole For Bolt Centered on 3" Hanger
2 Make Hole to match on Flat Bar

3. Weld MNut to Flat Bar

4. Weld Flat Bar to Removable Bar

5. Install Guard Plates to front and back of hanger

MeciGard Bolt
Ix3x1/4” Angle
Hanger is 3" With Hole
For MeGard Bolt
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Removable Bar Detail
Shall Be No Less Than 38" Long

I w314 Angle
Hanger is 3" With Haole

For McGard Boit

McGard Bolt

Weld Guard Plates To Front

And Back of Hanger
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3" Square Tube Design
Basic Adit Gate




ACCA Angle Iron Design
Basic Adit Gate

Horizontal Bar Design with Stiffener - Ax4'x3/8" Angle

| [— E— Ea— Ea—

= A<
% T _T_ T % T}M/O 1.5"x1.5"x1/4" Angle

Place 2" welds every 3' on sides and middle joints of stiffeners

Vertical Column Top Plate
4"x4"x3/8" Angle Front View 4"x4"x3/8" Angle
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5317 £ } 530
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v \\-——— Bat Guard
| | [“RemovableBar ] i § 5
Bat Guard . ]
= ] 454
534" §
C ] $ 534
I |
Sill Plate -
4"x4"x3/8" Angle Vertical Door Column Vertical Column e 3}%{!';'3:3
4"x4"x3/8" Angle 4"x4"x3/8" Angle XX ngle
*See specifications for Removable Bar
ACCA Angle Iron
Basic Adit Gate
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ACCA Angle Iron Chute Design 1 of 4
Kuakatch #1 Side View

4"x4"x 38" Angle

See Chute Design Sides, Top, and Bottom 2 and 3 of 4

Chute is Sheathed in
Heavy EM3 3lb Grating

4"x4"x3/8" Angle

|
2" 2" 14" Angle
4"x4"x3/8" Angle

2"%2"x1/4" Angle 4"x4"x3/8" Angle

2"w2™x 114" Angle

Motes:

Base Height =4’
Length =10
Width = 711"

Chute Opening Size 4" high by 6" wide

I
|
|
| Chute Angle Mot to Exceed 30°
|
|

Columns extends to Solid Rock

| SeeChuteDesignBase 4 of 4 Column extends to Solid Rock

/

N ACCAANgle Iron

Draft By Jerry Fant 2000 Chute Design
By Jemy Fan Kuakatch #1 Side View




II. CUPOLAS

Expanded Metal EM3

ACCA Angle Iron Cupola Design

Top

T
A

Vertical Columns/

4"x4"x3/8

ain

Diraft By Jerry Fant 2009

Cross Member Supports o pamber Support
4"x4"%3/8 /
/ . Cut 4’ flange fo
underlap under
4 | top plate

Top Plate
4"x4"x3/8

*Design for Cupola Tops less than 12'

Lateral Supports

4"x4"x3/8
|, I, I
Cut 4" web at each intersection
with cross members and top plate
Top Plate
ACCA Angle Iron
Cupola Design
Hanger ‘ = Top
4"x4"x3/8" Angle — .
312" Wide s, © ACCA 2009
OdnZar
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ACCA Angle Iron Cupola Design
Sides

Horizontal Bar Design with Stiffener 4"x4"x3/8" Angle
P

Two 1.5"x1.5"x1/4" Angle

Place 2" welds every 3' on sides and middle joints of stiffeners
Vertical Column

4"x4"x3/8" Angle Cupocla End View

\ - Top Plate
4"x4"x3/8" Angle

1

Cupola End Overlap
| Top View

| Vertical Column
4"x4"%3/8" Angle
Bat Guard
Bat Guard = | | |-

] | N

Sill Plate — &

Cupola Side B
4"x4"3/8" Angle Hpoia =ide Bars

. ., Vertical Column
4 Cupola Side View 4] 43T Andle 1o piate

//

4"x4"x3/8" Angle

Cupola
End
Bars

I
I:
| | Q 5 34"
| — Bat Guard
& (48" | | ; 5 34"
] j
| 534" § | }5au
— | v T
‘ ___ SillPlate
o " 7 . 4"x4"x3/8" Angle
6" Bat Guard Bat Guard l6
PR ACCA Angle Iron
s~ '#?J, Cupola Design
< L Sides
Draft By Jerry Fant 2000 ‘o%,@‘ © ACCA 2009




ITII. PUF/BACKFILL

FPUFF and Backfill Closure - Shaft

Unconsolidated Soil/Rock Fill 2' (min)

MNotes:

PUFF Formula - The depth of PUFF in vertical openings

shall be at least 1.5 times the largest dimension of the opening.
In circular or near circular features, the mininmumn thickness or
depth will be 1.5 times the diameter (or average diameter) of
the feature.

A minimum of 2' of commaon fill above PUF closures shall consist
af mearby loose material with no pieces larger than & in diameter,
free of debris or trash, and containing no materials classified as
tondc oF hazardous,

PUFF Thickness

Varies According
To Formula — 2" Ventilation Pipe ) )

oo 0O 2 o A Bottom form and cross members will consist of any commonly

n} o available building materials capable of sustaining an initial lift

] of 2-4" of PUFF. APUFF plug of 3" is an acceptable Bottom Farm

Q
2 o o Where required for ventilation or fluctuating water levels in shaft,
. a drain pipe with 3 minimum diameter of 2° shall be installed. This
[ -’7{7’ s Bottom Form drain pipe shall exterd 247 above final grade with a 80° elbow
installed on top.

Where required for Historical Purposes a 27 depression should
remnain after backfill with a soil ramp on one side leading to grade.
Otherwize mound bacfill 2 above grade to acount for setiing

PUFF Shaft
Draft By Jerry Fant 2009 Closure
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IV. PARTIAL BACKFILL

Partial Backfill Closure - Shaft

— Uncosoclidated Waste Rock

Front View

T T—

Side View

Draft By Jerry Fant 2010

MNotes:

‘Where required for Historical Purp a 3 dep ion should
remain after backfill to retain the shape of the shaft

A wildlife ramp with a minimum 3" width shall extend from the
top of fill material to the surface grade.

Wildlife Ramp

___— Uncosolidated Waste Rock

Partial Backfill




V. GRATES

4"x4"x3/8" Angle Grating

Non-Bat Friendly Vertical Shaft Grating

- 22" 1/4” Flat Bar

=L
2'%2"x1/4" FlatBar ——

*|-Beam

C,D.E /
*I-Beam

[ 4x473I8"Angle |

4"x4"x3/8" Angle

Veriical Shaft Opening

% x4 Angle | S

4"x4"x 38" Angle —D

A T Y Te] ) H—F
T

*l-Beam ——"

i S ddTAET Angle

. Grating \*I Beam

- 4"x4"%3/8" Angle
_——— *I-Beam

2"%2"x1/4" Flat Bar —/

Draft By Jamy Fant 2008 I

*I-Beam

MNotes

* |-Beam W-Flange
Span Specifications
Widths Less Than 12° - 4%47x3/8" Angle
Widths Less Than 18'= 12" - & W-Flange
Widths Greater Than 18' - 8" W-Flange
Flange Width To Egual Flange Height

[-Beam Spacing Mot To Exceed 4'
Horizontal Supports
4748 Angle Every 4
2% 214" Angle Every ¥

Grating Splices To Be Made Ower
I-Beams Or Horizontal Supporis

Grating Splices To Be Covered
With 2*x2"¢1/4" Flat Bar

Grating - EM3 3lb Grating or Greater

See Anchoring Specifications
For Grating and Cupolas

Vertical Shaft Grating Must Cover
A Minimum of 2' Beyand
‘Vertical Shaft Opening

Baottom Height OF Structure Above
Ground Level Mot To Excead 3"

ACCAAngle ron
Man-Bat Friendty
\ertical Shaft Grating




