


























































































































Although the definition of drainage has changed little
over time, specific data items have changed, as
have definitions of the relevant universe, such as
what constitutes a farm, how drained irrigated land
is considered. and what constitutes public versus
private drainage enterprises. Moreover, it has not
been possible to assess the effectiveness of different
drainage improvements in different regions. As a
result, in official reports, all systems appear to be
equally effective in removing excess water or soil
salts in the case of irrigation-associated drainage.

Another problem is that new drainage investments
have not been reported separately from expendi-
tures for maintenance. The 1983 Farm Expenditure
Survey, conducted by NASS, was a first effort to
pick up both kinds of financial information.

ASCS and SCS reports are also limited to program
participants and typically give only the cost-sharing
portion of total investment. Some information is
given in units not easily integrated with other data
sources. Periodic agency surveys have tended to
address additional drainage needs rather than im-
provements already in place. The 1982 inventory
conducted by SCS and a 1978 Resource Economics
Survey conducted by ERS attempted to correct this
problem.

Given these limitations, caution is recommended in
using histerical agricultural land drainage data.
Changes in policies and institutions affecting
drainage certainly change the benefits and costs of
draining, both to individual farmers and society at
large. Greater attention to societal interests means
that the information needed for decisionmaking
becomes more complex. In short, increased efforts
and expenditures to improve data collection are
needed to ensure a more accurate mosaic of
agricultural land drainage, thus permitting more
rational private drainage investments and public
policy decisions.

USDA's role in farmland development through
drainage has diminished considerably since its
agricultural conservation and resource improvement
started in the 1930's. In 1860, drainage accounted
for about 9 percent of all conservation cost-sharing
assistance to farmers; about 40 percent of this
assistance went for open drains compared with 60
percent for subsurface or pipe drains. By 1983,
drainage accounted for only $51,000, or 0.02 percent
of all ACP assistance. Also, in 1983, only 8 percent
of the ACP assistance was for surface or open
drainage systems.

The minor USDA role in current drainage activities
was also indicated in a 1978 Resource Economics
Survey (Lewis, 1982). During 1975-77, cost sharing
and loan programs of USDA represented only about
4 percent of the capital funds spent for onfarm
drainage improvements. Nearly 82 percent came
from farmers' own funds. The remaining 14 percent
was obtained from loans.

The basic drainage information challenge, however,
comes from another quarter. Legislation has been
passed to discontinue the Census of Drainage
Organizations taken every 10 years since 1920 by
the Department of Commerce. As aiready noted,
USDA has eliminated drainage as a practice
qualifying for cost-sharing assistance. USDA does
provide technical assistance for draining wet soils
but not for land classified as wetiands.

Governmental agencies unquestionably have been
one of the primary users of the information they
develop at public expense for public use. But, as an
agency's own drainage program activities are scaled
back, its capacity te produce and even its interest
in statistical information tend to weaken. The
challenge, therefore, is to develop plans to acguire
coordinated information on farm and other drainage
activities, including wetland conversions, without
relying on Census-type and cther formal data-
gathering programs. This is an opportunity for
wildlife, agricultural, forestry, and sther commer-
cial interests to poocl their knowledge and resources
for research, management, and policymaking. Such
efforts will require the participation of all
interested sectors of the economy, including Federal
agencies.

Maintenance and Repair Challanges

Open drains traditionally have not been maintained
in a timely manner which decreases their effective-
ness. This is especially true for open drains used as
outlets for numerous onfarm drainage systems.
Studies by Burris and others in Ohio (1985) showed
that the net benefit of an effective annual
maintenance program over periodic reconstruction
(15-year cycle) averaged $12.70 per aure.

A good maintenance program for any type of drain-
age system is just as necessary as proper design
and construction. Sound maintenance plans should
be developed that consider system effectiveness as
well as environmental concerns. When systems
involve mere than one landowner, the assignment of
responsiblility for maintenance should be outlined
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Figure 7-2—A schematic of pumping plant layouts.

and drainage system is to continue to function
(USDA, SCS, 1971).

Pumped Outlets

Pumps can be used for the discharge of water from
drainage systems when a gravity flow outlet cannot
be obtained because of insufficient outlet depth, or
if outlet capacity is restricted because of backwater
from storm or tidal flooding. Pumped outlets are
normally more expensive than gravity outlets when
the entire life of a drainage system is considered
because of the initial equipment cost as well as the
maintenance costs and energy requirements. A
detailed evaluation is often needed to detemine the
most effective and economical method of discharg-
ing the drainage water. Pumped outlets may be
preferred in some systems to protect wetland areas
which are valuable wildlife habitats.

Pumping plants can include one or more pumps,
power units, and appurtenances for lifting collected
drainage water to a shallower gravity outlet (fig.
7-2). Planning a pumped outlet requires considera-
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tion of the entire drainage system so that diver-
sions, storage areas, channels, and gravity outlets
are used to the best advantage in determining
capacity, size, and operation of the pumps. Some
pump outlets operate for relatively short periods
when high water levels in the receiving stream
would restrict flow capacity enough to cause ex-
cessive crop damage.

Collection Systems

A drainage system must include drains to collect
water from surface depressions, very flat surfaces,
and excessive soil water in the crop root zone. The
collection system contains elements such as drain-
age field ditches, subsurface drainage conduits,
pumped well drains, and/or combinations of the
three. Subsurface drains and surface drainage field
ditches are often constructed on the same land.
Both are often needed to provide the cropping
environment desired for effective production. Collec-
tion systems must be designed to remove excess
water from the surface of the soil and the crop root






















































































































































































































