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potable system. Such and other potentially dangerous situations in water systems
are termed cross connections.

Spafford!? reports that the 40 water-borne epidemics recorded from 1907 to
1953 in Illinois have resulted in 13,000 known cases of iliness and 200 deaths.
Eighteen of the outbreaks, almost half of the total, were caused by some type of
faulty piping or plumbing arrangement that permitted sewage or other con-
taminated water to enter a safe water system, either at the source or in the
distribution {acilities. This experience is in agreement with the general observa-
tion that cross connections between safe and raw or unsafe water systems have
been the greatest single cause of water-borne epidemies.

Contamination of the potable water supply by means of cross connections
or defective plumbing fixtures may take place (I) by the occurrence of & vacuum
in the supply lines causing back- -siphonage of contaminated material; (£) by
the development of pressure in the fixture, appliance, or pxpmg system to which
the water supply is connected that is greater than that in the supply system
itself; and (3) through the activities or actions of vermin, birds, or small animals
in parts of the supply system not under pressure, or by dust reaching water-
holding devices.1® .

Periods when reduced pressure or partxal vacuum situations may occur
within a potable water system result from the following circumstances or by a
combination of a number of them:

1. The interruption of the supply for maintenance of the municipal or
service supply main,

2. Excessive demand placed upon “the supp]y mains durmg fire or other ;

emergencies.
3. Complete failure of the supply due to breaks in the mains, interruption of
pumping, either by mechanical failure or power shut-off, or deficient water
supply. .-
4. Freezing of mains or service lmes in extremely cold weather, ‘
5. Excessive friction losses due to inadequate size of mains or service lines,
or due to reduction of the effective diameter of pipes caused by deposits and !
encrustations.
6. Occurrence of negative water hammer pressure waves.
7. Operation of long pump suction lines. .

8. Condensation of steam within- bonlers,’hotwwater system
hospital sterilizers. . .

F'such units i

F. ELIMINATION OF CROS3 CONNECTIONS

The safest method of making two supplies available to a building is by the

use of an unobstructed vertical fall through the free atmosphere between the

B H. A. Spafford, Cross connecmon hazards and protection, J. Am. Water Works Assoc.,
46, 993-998 (1954).
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less than four inches. In addition a float valve arrangement should be in-
led to cut off the supply when the water reaches the free overflow level. The
ow channel or pipe should allow free discharge to the atmosphere with no

re the potable supply and the secondary supply are not required to be avail-
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