Advantages: Native rock is indigenous, obtained locally,
and visually less obtrusive. Applicable where the site is
difficult to backfill or blast, very remote or access very
difficult. Minimal construction impacts.

Disadvantages: Labor intensive. May not be as visually
unobtrusive as backfilled or blasted closures.

Cost: $1 200 to $7,000 per project.
MATERIALS

Rock: Durable and produces a ringing sound when struck with
a hammer (indicating lack of fractures).

Concrete Blocks: Refer to NPS standards.

Reinforcing steel: Specified by qualified structural
engineer.

Grout: Refer to NPS standards.
inpipe: Noncorrosive, sized for potential flow.

Corrugated E;Q&l culvert (optional): 30 to 36 in. diam, 14
to 16 gauge.

Grated access door (optional): See separate guideline.
CONSTRUCTION

For native rock, minimum wall thickness is 30 in. for 8 ft
maximum gdit dimension, 36 in. for 8 to 10 ft, and 42 in. for 10
o 12 ITx .

For concrete blocks, a single block wall is generally
adequate for openings up to 8 by 8 ft. Use a double block wall
for openings up to 15 by 15 ft.

Choose another closure method for larger openings.

Foundation

Place bulkhead in bedrock. Clear bulkhead site of all
unconsolidated material prior to construction.

i Install a footer, If bedrock is in excess of a maximum (36
in.”) depth below the original excavated floor, install a footer
as follows:

* Place bottom of footing a minimum (3 f£t*) depth below
grade.

* Compact foundation to a minimum density.
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* Drive No. 5 rebar on minimum {B*in*} centers into
foundation floor to minimum (36 in ) depth or refusal.

* Pour concrete footing (12 in. deep, 30 in. wide*}.

Installation

Lay and mortar rock/blocks on foundation, and build bulkhead
as close as possible to adit sides. 1In block walls, use partial
blocks to minimize gaps.

* Grout all spaces between bulkhead and adit.
*# Grout spaces between rocks/blocks and between courses.
* Cap top rocks/blocks.

* There must be no spaces between bulkhead and sides of
adit.

For concrete blocks, incorporate the following
reinforcement:

* On minimum (32 in.*) centers, grout inside space of
concrete block and insert (No. 5 ) reinforcing steel.

* On each side of access-way, grout ingide space of
concrete block and insert two (No. 5 ) reinforcing
steel.

* On each block course, insert two (15/16 in.*] wires on
16 in. spacing (or prefabricated equivalent such as

Durawall). Only required on outer tier of double-block
bulkheads.

*# On double-block bulkheads, insert (No. 9*] wire,
rectangular ties on 24 in. horizontal and vertical
spacing.

For improved visual effect, mortar native rock of minimum
(12 in.”) diameter to the exterior wall for the entire width and
height of concrete block bulkhead.

Drainpipe and Access-Way

Where water discharges from the adit, install a drainpipe at
bottom of bulkhead. Extend drainpipe a minimum (5 ft) gistance
beyond each side of bulkhead. Attach a minimum (12 in.")
perforated riser to the inside end. To reduce blockage, cover
both ends with (2 in. mesh, 7 ga. ) rubber coated wire.
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If access is required:

* For rock bulkhead, lay a horizontal culvert with grated
door in the bulkhead as the wall is built up.

For concrete block bulkhead, frame a 4 by 4 ft opening
in the center of the bulkhead with welded C 10 X 20's.
Weld grate door to frame.

Install Monument See separate guideline.
REFERENCE: This section paraphrased from CMLRD, 1990, p. 12 &
14.
G CCESS DOOR OVERS
DESCRIFTION

Locking steel doors and grate covers for corrugated steel
pipes (culverts), grate closures, and bulkheads. See Fig. 10.

MATERIALS

Grating, grate frame, door frame, and lock steel: Carbon
steel, specified by qualified structural engineer.

Paint: Zinc-rich.
FABRICATION

Fabricate steel door or steel grate generally in conformance
with the following instructions:

* Fabricate solid grate with 2 1/2 in. by 3/8 in. bearing
bars on 1 3/16 in. centers, and cross bars on 4 in.
centers. Equivalent commercial grating is available.

*# Fabricate frame from L steel 3 by 3 by 3/8 in. Size
frame to fit opening.

* Weld grate to frame at least very other bearing bar.

Fabricate a lock box from 1/4 in. thick steel plates.
Weld all edges, and smooth burrs and rough edges. Size
to accommodate specified (No. 3 Master Lock with 1
1/2 in. shackle”) lock. Free play between hasp and
door must not exceed 1/4 in. when locked.

Fabricate extra heavy duty (4 in.*} long door hinges
with non-removable pins. Weld or bolt to hinge plate
and grate frame. Weld or grind bolts to make them non-
removable.
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In the field, weld door cover to opening frame continuously
around fixture. Paint entire fixture with a zinc-rich protective
coating.

REFERENCE: This section paraphrased from CMLRD, 1989, p. 10.

MONUMENTS
DESCRIPTION

On each closure, install an identification monument that is
visible to the eye or a metal detector in the case of backfills.

MATERIALS

Brass cap

Mar e: 3 in. diam, noncorrosive (PVC, ABS, or HDPE).
CONSTRUCTION

Install brass cap on either grate, culvert, or exposed top
end of buried marker pipe.

For grates or culverts, permanently braze brass cap to
fixture. Care must be taken not to overheat the cap, which may
result in breakage.

For other closures, bury pipe with the embedded end set in
concrete closure cap or backfill. 1In hackfills* encase buried
end in a concrete footing (2 ft long, 1 ft dia.’).

* Extend exposed top end (1 ft*} beyond final graded
surface.

*# Fill pipe with high slump concrete.

* Grout brass cap into the pipe end using a nonshrink
grout such as Pour-Rock, Kwik-Crete, or Epoxy Bond.

On occasion, it will not be feasible to set monument within
closure, for example a blast clo;ure. In this case, drill a
short (2 in. diam. by 8 in. long ) hole in competent rock as
close to closure as possible. Install brass cap with anchor and
nonshrink grout.

REFERENCE: This section paraphrased from CMLRD, 1989.
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