Bunker Specification & Installation Guidelines

The bunker liner product shall be CAPILLARY CONCRETE, a patented product, which is a specially
formulated mixture of acceptably sized aggregate, various proprietary additives and water that must be
uniformly mixed in a concrete mixer before installation. This creates a homogenously blended mixture that
is poured from the mixer into heavy-duty utility vehicles, transported to the bunker and placed inside the
bunker at a minimum depth of 2 inches (5 cm). The surface of the product is compacted with a roller and
covered in plastic for a minimum of 24 hours to allow for adequate curing before sand is placed on top of the
product. The result is a strong, homogenous and uniformly bonded product that allows water to drain through
it at hundreds of inches per hour to prevent erosion and reduce contamination of bunker sand.

PRE CONSTRUCTION PLANNING

SUBGRADE PREPARATION, BUNKER SHAPING, AND DRAINAGE

Prior to installation of Capillary Concrete, the Contractor, or Owners Representative, or Superintendent shall
confirm that the perimeter area around the bunker does not channel excessive water into the bunker area,
the bunker subgrade is positively pitched, stable under foot, smooth, compacted, free of debris and meets
t he Ar cdedsigh specificat®ns. It must also be ensured that all bunker trenches have been excavated
and constructed to specifications and drainage pipes and bedding gravel have been installed to the
Ar c hi dranage 8pecifications as dictated by site conditions. After drainage installation, it must also be
confirmed that the drainage system is functioning properly before installation of Capillary Concrete. It is
recommended that a tracer wire be installed in all drainage trenches. The drainage pipe must be flushed with
plenty of water to ensure proper function. The point of discharge must be located and water exiting the pipe
must be documented. This is a very important step, as the Capillary Concrete system will not work properly
if the subsurface drainage system is not functioning.

To maintain the pervious nature of the product, every effort should be made to prevent soil contamination of
Capillary Concrete during installation, curing, and prior to sand installation.

Two methods to safeguard your installation from contamination:

1. Grassing around the perimeter of the bunker prior to Capillary Concrete installation: With this method, it is
recommended that turf grass around the perimeter of the bunker should be secured to the soil by roots or
staples before the installation of CAPILLARY CONCRETE. After Capillary Concrete installation and curing
and a water test has been performed to ensure drainage function, sand can be installed in the bunker. For
newly sodded bunkers, where additional irrigation is required for rooting and establishment, we recommend
that a thicker layer of sand (approx. 8-10 inches high x 10 inches wide) (20-25 cm x 25 cm) be installed on
inside perimeter of the bunker against new sod. This is done to allow the sand to act as a filter layer to catch
any soil runoff during irrigation cycles on the newly placed sod. Once the sod is established and irrigation
cycles are reduced, any contaminated sand around the perimeter should be removed. Bunker sand can be
leveled and normal bunker maintenance practices can begin.

2. Capillary Concrete installation prior to sod placement. In situations where grass cannot be installed prior
to the installation of Capillary Concrete, extreme care must be used to prevent soil contamination. Sand
should be installed immediately after curing and the water test. As in method 1, a thicker perimeter layer of
sand should be installed to reduce soil contamination prior to sod placement. After establishment, any
contaminated sand around the perimeter can be removed.
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THE BUNKER EDGE CapillaryConcrete
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The edge detail often gives the bunker shape its distinctive style. Capillary Concrete has the unique ability
to be formed to fit any Architects design goals. Preserving the desired style or motif and reducing ongoing
maintenance is critical to the success of any bunker restoration/renovation plan.
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Typical Construction Detail - Exposed Soil Edge

Possible Drain
Vault Locations
(determined in the field)

Outfall

G 2-3" of Bunker Sand Suggested on any
_X / flashing (no minimum requirement)

2" Capillary Concrete Layer Possible "Drain Vault"

Formed Edge Treatment (see detail)

HL\ =iy ===
B

Floor Sand Depth Determined by ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 'D 2 e .,347 — _ At least 1" of Gravel Above Pipe
Water Release Curve Test - 6" Min. ‘7 N 9 . ‘ ‘ ‘ ‘ and Below Pipe
- K p .% -

4" Perforated Drain Pipe
(centered in trench)

Trench at least 12" Wide

Plan View
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Typical Construction Detail - Rolled Over Sod Edge

Traditional Interior
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Drainage Pattern
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Some suggested edge detail methods:

1. Existing bunker and sod renovation-

The strength of Capillary Concrete allows the
opportunity to protect the inside wall of the bunker
better than any other product. Capillary Concrete has
the ability to be shaped almost vertically at
installation to get the least possible amount of soil in
contact with the bunker sand. In this photo the
subgrade under the existing turf has been excavated
3-4 inchs (10 cm) and a layer Capillary Concrete has
been placed under the sod to help protect the edge
from collapse and contamination. Sand is pulled up
the face to hide the Capillary Concrete edge.
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CapillaryConcrete
2. New sod layer around the perimeter- S
In this case, either the existing soil and grass, or sod A
is utilized as the edge of the bunker. The 2-inch (5cm) i
layer of Capillary Concrete meets the edge of the
bunker. Rolling the sod over the face to cover the soil
is an option.

Another option that has been effective is stabilizing
the perimeter of the bunker edge by using thick sod
pieces laid with grass facing the inside edge of the
bunker. The roots and thatch help to stabilize the
edge and help keep the edge from collapsing. Place
the sod pieces along the inside edge (grass side in),
like in this picture, before installing the Capillary
Concrete layer. On steeper greenside slopes, it is
recommended that a notch
deep and 20 (5 c¢cm) wi de
perimeter of the bunker where the vertical lip meets
the floor of the bunker
the structure. (please ask us for detailed drawings as
needed or desired).

Plan View

CapillaryConcrete

Typical Construction Detail - Revetted Edge

Traditional Interior
15' Herringbone
Drainage Pattern

Soil Backfill
2 Layers of Natural Turf

Possible Drain
Vault Locations
(determined in the field)

Outfall

2-3 Layers of PermaEdge or Natural Turf
/ (can build entire revetted face)

2-3" of Bunker Sand Suggested on any

X\ / flashing (no minimum requirement)

2" Capillary Concrete Layer

Roughly a 3" Turn Up
of Capillary Concrete

Possible "Drain Vault"
Formed Edge Treatment (see detail)
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Shelf to Rest Edge Treatment 7‘ ‘ ‘7
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Creation of Capillary Concrete Edge Profile showing 3 layers of PermaEdge and 2 layers of natural turf

Here, a shelf edge is created with a trowel, and carefully compacted on all sides. Two to three layers of
natural sod or PermaEdge artificial sod can be placed on the shelf and backfilled with acceptable material
or material specified by the PermaEdge manufacturer. This provides a stable and easy to care for edge
option with very little contamination potential.

SAND TESTING

Capillary Concrete has an open structure that allows water to freely drain through the mix at hundreds of
inches per hour. Once sand is placed on top of the product, the new water drainage limit will be the Ksat
(saturated hydraulic conductivity) of the sand that covers the Capillary Concrete product.

After gravitational water has freely drained from the sand, a certain amount of water will always be retained
in the sand against the force of gravity. This is known as capillary water and the amount can be determined
with a water release curve test by an accredited test lab. Every different bunker sand has its own unique
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