
American Ductile Iron Pipe plays major role in water works expansion to serve
new auto plant.

Maury County, Tennesse, is no stranger to heavy industry. When phosphate rock
was discovered near the Spring Hill community in 1888, the resulting mining operations
set a precedent for the area's industrial future. Since then, this community has welcomed
a growing mix of industrial neighbors; at one time or another the area has been home to
at least nine Fortune 500 corporations. It's not surpising, then, that the city of Columbia
and nearby Spring Hill were better prepared than most rural communities for General
Motors' 1985 announcement of plans to locate their new Saturn auto plant in the area.

At that time, a planning and zoning board was already in place to keep track of
growth and any resulting changes in utility, medical, educational and commercial needs.
Columbia Water System also had plans on the drawing board for a system-wide upgrade
to keep pace with the continuing industrial demands of the area.

In operation since 1955, Columbia's Water Treatment Plant is located north of the
city near its raw water source, the Duck River. Columbia Water System provides service
to over 14,000 residential, commercial and industrial customers through more than 350
miles of water main ranging in size from 4" to 36" in diameter. The system serves the
City of Columbia and surrounding communities in Maury County, as well as selling
water to the Maury County Water System and the cities of Spring Hill and Mount
Pleasant.

Construction of both the original plant and subsequent renovations and
expansions in 1967 were funded through bond issues by the Columbia Water System.
Although only 8mgd is being utilized to llate, capacity of the conventional water
treatment plant was brought up from lOmgd to 15mgd during the most recent expansion
in 1988; this expansion was done in preparation for Saturn's anticipated demands, both at
the time of the plant opening and for future increases in production. The construction of a
new transmission line and reservoir that now provide water to Saturn was financed by a
$8.7 million Water System bond issue through the Industrial Development Board of
Maury County on June 23, 1987.

When Hendon Associates, of Birmingham, Alabama, was awarded the design
contract in March of 1988 for the system upgrade, they were looking at two alternatives
for the provision of service to Saturn from the Columbia water system: 1) building a new
water treatment plant, or 2) building a major water transmission line and high capacity
storage tank leading from the existing system to the Saturn site.

A decision was made to upgrade the existing system to accomodate Saturn's
needs. There were, however, several unique constraints imposed on the design team: 1)
an elevated storage tank could not be located on the site itself; 2) the fire-flow
requirement was extremely high; 3) a continuous, high volume water supply had to be
assured with no possibility of outage in the future; and 4) the entire project had to be
designed and constructed in less than two years.

Negotiations alone took approximately one year, and some difficulty was
encountered in obtaining easements because most of the planned water line was located



on private property surrounding the site, which entailed separate negotiations with each
property owner.

The system upgrade design included high pressure pumps at the water plant and a
new reservoir to increase storage capacity; ductile iron piping of 30" force main routed
water pumped from the plant to the reservoir, and 36" gravity flow line ran from the
reservoir to the Saturn property.

To transport wastewater from the Saturn plant, the system design called for two
pumping stations, approximately 7 miles of force main piping, and ductile iron gravity
flow lines.

Forcum-Lannom, Inc., of Dyersburg, Tennesse, installed a dedicated pumping
station with up to 10mgd capability at the water treatment plant to pump water up to a six
million gallon reservoir; the reservoir is located on an elevated site halfway between the
water plant and the Saturn facility. The subdivided storage tank contains two additional
cells in its lower portion, separated by an internal wall, so that even when the tank is
drained, 600,000 gallons of water storage remain available for use.

The rocky terrain had to be blasted extensively by water line contractor Garney
Companies' crew, of Kansas City, Missouri, before trenching could be done. More than
10 miles of cement-lined ductile iron transmission line leading from the reservoir to the
Saturn plant site was laid on a foundation of 1/2" of crushed rock. Of the approximately
43,000' of pipe used in the cross-country line, 120' were wrapped in polyethelene to
protect it from the corrosive soil environment revealed by a Ductile Iron Pipe Research
Association soil survey. Field cuts were made with an abrasive wheel cutoff saw.

The transmission line portion of the system consisted of 18,886' of 30" and
24,099' of 36" diameter AMERICAN Ductile Iron Fastite, Lok-ring, and Flex-Lok Joint
Pipe and 15 American-Darling butterfly valves to transport and control the flow of water
to and from the Saturn plant site.

Boss fittings were spaced along the 30" pipeline to reduce the diameter of the
pipe to 6" or 8", creating outlets for air release. The water main, tested at approximately
225 psi, required exceptionally high pressures due to the altitude of the storage tank.

Two small creek crossings, utilizing concrete encased restrained joint pipe, as
well as the necessity of scaling several steep grades on both sides of the 6mgd storage
tank, slowed things down somewhat in completing this portion of the project. However,
despite those small problems, the entire project was finished in June of 1988 in time for
the opening of the Saturn plant.

Although most of Saturn's wastewater is carried downhill from the site by gravity
flow line toward the treatment plant, the effluent must be pumped across the Duck River
to reach the treatment facility. Because this river remains at a constant level, there was no
low-water period during which the pipe could be installed easily. Garney Companies,
contractor for this portion of the sewer project, built a temporary cofferdam to facilitate
the blasting and excavation of the rocky river bottom; one side at a time was then drained
and excavated, concrete encased pipe was laid, and finally the dam removed when both
sides of the crossing were completed. After the main crosses the Duck River, it runs up
an existing right of way parallel to a pre-existing line and on to the sewage treatment
plant. This force main was tested at approximately 150 psi, with normal operating
pressure expected to be not more than 40 or 50 psi.



A second crossing at Carters Creek also included a force main & pumping station;
contractor on this crossing was Peters Construction. Consultant on both sewer projects
was Allan & Hoshall, Inc. of Nashville, Tennessee.

Most of the sewer line leading directly from the Saturn facility is gravity-flow,
and a high service pumping station was installed to collect and pump wastewater through
the force main, across the river and on to the treatment plant.

Because of its superior stress tolerance and design standards which include
allowance for water hammer, ductile iron is frequently the material of choice for fire
control, and was specified for Saturn's enormous fire protection system. Designed by
Argonaut, General Motors' corporate architectural & engineering division, the system
was contracted out to Grinnell Fire Protection systems of Nashville, Tennessee, for
construction, utilizing American ductile iron products.

The system consists of 4 deisel engine driven fire pumps, approximately 33,000'
feet of American ------ Ductile Iron Pipe of 16" diameter and under, 67 American-
Darling hydrants, lOa-pIus American-Darling post indicators and 40 to 50 gate valves.

Fire pumps suction the water supply from two reservoir/ponds located on the east
and west sides of the site. 12" diameter pipe was installed in a loop surrounding the entire
facility and cross connected at two locations: one between the power train and general
assembly buildings and the other between general assembly and the paint mix building.

Water is pumped from one pond through a 14" line, and from the second pond
through a 16" line leading from the pumphouses to the 12" surrounding loop. Concrete
thrust block was poured behind all turns in the piping to ensure stahility under an
expected 200 pounds of water pressure. 105 8" original lead-ins run from the buildings to
the loop lines.

The 67 American fire hydrants and 100 plus post indicator valves were installed
around the loop and on the lines; 40-50 gate valves were used in loop-located post
indicators.

Grinnell tested the fire protection system at 225 psi outside pressure, maintained
for two hours with no leakage problems encountered. Normal operating pressure was
expected to be around 150 psi.

Excellent working conditions were encountered by trenching contractor
Morrison-Knudsen of Boise, Idaho. Crushed stone was used as backfill up to the pad, and
12" to 18" of topsoil was added on the ground surface after the underground pipe was
installed, allowing the area to be landscaped later with no evidence of disturbance.

Saturn entered full-scale automobile production mode during the summer of 1990
assured of ample water supply and an excellent fire protection system that should see the
facility well into the future.


