Wine caves are an integral compo-
nent of the northern California wine
industry, with an estimated 130 to 150
caves currently in use for wine aging,
barrel storage, tasting rooms and mar-
keting events. The design and construc-
tion of wine caves represents a unique
application of underground construction
techniques.

The storage of wine underground
offers the benefits of energy efficiency
and optimum use of limited land area.
Wine caves naturally provide both high
humidity and cool temperatures, key to
the storage and aging of wines.

High humidity serves to minimize
evaporation. Wine makers consider that
humidity of over 75 percent for reds and
over 85 percent for whites as ideal for
wine aging and barrel storage. Humidity
in wine caves ranges naturally from 70
to 90 percent.

In northern California, wine barrel
evaporation in a surface warehouse is on
the order of 4 gallons (15.1 liters) per
each 60 gallon (227 liter) barrel per year.
In a wine cave, barrel evaporation is
reduced to about 1 gallon (3.8 liters) per
barrel per year.

Since red wines are usually barreled
and aged for two years, this represents a
10 percent gross volume loss difference.
For white wines, which are barreled and
aged for about one year, a 5 percent loss
difference is realized. This is a significant
savings for the wine makers.

The wine industry has long considered
that a constant temperature between
55°F and 60°F (13.0?C and 15.5°C) is
optimum for the storage and aging of
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wine. The mean annual temperatures in
northern California result in a uniform
underground temperature of about 58°F
(14.5°C), optimum for wine caves. With
a surface warehouse comes the energy-
consuming requirement to cool, heat
and humidify. While the most basic wine
cave can cost in excess of $100 per sq ft
to construct, lower energy costs result
in a net savings over the mid- and
long-term.

In the Napa-Sonoma wine-growing
region, as in many areas of California,
land values are at a premium. Non-agri-
cultural development is often restricted.
A storage warehouse reduces the land
available to grow grapes, impacts open
space and natural habitats, and pre-
cludes other land uses. Land-use regula-
tion in California places strict limitations
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on the types and locations of land devel-
opment. Many land use restrictions and
permitting requirements do not apply to
underground space.

Marketing is an important compo-
nent of the modern wine industry, and
many caves serve varied marketing and
public relations functions. Recently con-
structed caves contain commercial and
private kitchens, wine-tasting and dining
rooms, sales rooms, wine libraries, con-
cert and exhibit halls, staff offices, eleva-
tors, restrooms and other amenities.
Some have high-end interiors, including
ceramic and stone flooring, masonry-
lined walls and ceilings, sculpture and
artwork, mood lighting, fountains,
waterfalls and chandeliers. At Stag’s
Leap Wine Cellars, a Foucault pendulum
swings continuously across a bed of









