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hile progress
has been made
in the control
of agricultural
nonpoint
i source pollu-
tion, there is much work to be done to
reduce sediment and nuttient loadings
to the nation’s waters. One method for
removing sediment and nutrients from
agricultural runoff, which is receiving
considerable interest, is vegetative filter
strips {(VES). Although VES have not
traditionally been part of state and
federal cost-share programs, they are
now being promoted through funding
from the federal Conservation Reserve
Program and state nonpoint source pol-
lution control programs such as Vir-
ginia’s Chesapeake Bay Program.

VFS are bands of planted or indige-
nous vegetation that are situated be-
tween pollutant source areas and receiv-
ing waters. They remove sediment,
nutrients, and other potential pollutants
from agricultural and urban runoff. VES
act by filtering particulates from surface
runoff and decreasing sediment trans-
portt capacity, thereby inducing sedi-
ment deposition. VES effectiveness is
dependent on such factors as incoming
sediment and nutrient load, flow veloc-
ity and depth, vegetation height and
density, and VFS slope and width.

The design and effectiveness of VES
have been studied extensively under
controlled experimental conditions.
However, few studies have focused on
their on-farm effectiveness or the main-
tenance procedures needed to sustain
high novtrient and sediment removal
rates. The following study investigated
both effectiveness and maintenance by
observing on-farm VES to document
apptopriate and inappropriate manage-
ment practices and site conditions af-

fecting VFS performance, interviewing

farmers and local conservation officials
about existing installation and mainte-
nance practices and operational prob-
lems, and developing a list of recom-
mended installation and maintenance
procedures.

RESEARCH METHODS
The study took place in rural Vir-
ginia. VES of varying ages were selected

gelulive strip with concentrted flow pmhlem.

for detailed inspection and evaluaton.
Two methods were used to evaluate
perceived VES effectiveness: site visits
and a mail survey. The VES were visited
five times at 3-month intervals between

March 1985 and April 1986, Some VES:.

were visited only once or twice because
they were not serving their intended
purpose, had never been planted, or no
longer existed.

Each VFS was inspected for problems
or characteristics that would enhance or
reduce effectiveness. These observations
were accompanied by measurements of

width, slope, and vegetation; slope and
land use of adjacent land; estimation of
the percent of flow entering the VES as
concentrated flow; evaluation of cover;

.maintenance needs; owner attitudes;

and other factors, After the last site was
visited, questionnaires were mailed to
owners of VES to assess their opinions
regarding VES effectiveness and to ob-
tain their recormnmendations for improv-
ing VES.

STUDY RESULTS

Site visits. Of the 33 farms visited
and evaluated, 18% had no VES. Eight-
cen percent of the existing VES were
simply pastureland borders. All of the
VES had initially received cost-share
funds, but at least two were known to
have been withdrawn the first year; one
becaunse herbicides were mistakenly
applied to the entire VFS, and another
because the site was too wet for good
vegetative growth.

Approximately 50% of the VES had
cxcellent vegetative cover for effective
VES performance under shallow sheet-
flow conditions. Many of these VES had
fair to poor cover during the first two __
site visits becaunse they had been plantéd
during the previous 6-month drought
period. By the end of the project, 50%
of the VFS had good to excellent cover,
14% had fair cover, and 27% had poor
cover.

Tall fescue was the dominant vegeta-
tion in all but two of the VES, but
orchard grass, clover, and lespedeza
were also present. There was a wildlife
habitat VES which contained a mixture
of millet, fescue, and cabbage. This VFS
was thin at ground level, and, by the
end of the project, had a sparse cover
that was predominantly weeds. The fact
that this VFS was never mowed un-
doubtedly contributed to its excessive
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‘had poor cover or severe
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weed growth and ineffectiveness. In-
deed, most of the VFS investigated
needed mowing; the most commonly
used maintenance practice,
Approximately 20% of the VES had
severe erosion and gully problems in
localized areas. Only one owner had
repaired and resceded ;
eroded areas. In most
cases, grass and weeds
quickly became estab-
lished in the gullies.
However, the stabilized
gullies allowed runoff to
pass through the VES as
channel flow, reducing
VES effectiveness. Exces-
sive weed growth was a
significant problem in
29% of the VFS. The
tatler weeds shaded desir-
able grasses and reduced
cover at ground level.
Mowing, herbicides, and
reseeding, or any combi-
nation, could have im-
proved these VFS. Nine-
teen percent of the VES

damage, or both, be-
cause they were used as
roads or tum rows. Deep
tire tracks were found in
some VFS, and those
with heavy traffic were

_bare and compacted. Cattle had dam-

aged two VES. Grazing was not the
problem, hoof damage was. Vehicular
and cattie damage were usually most
severe in lower areas close to streams
and channels, where good cover was
needed most.

The majority of the VES were ineffec-
tive for water quality improvement
because most flow was concentrated.
Runoff entering the VES as concen-

trated flow averaged 60%. Larger fields

in hilly areas generally had well-devel-

oped drainageways and the highest.

proporton of concentrated flow. Flat-
ter, more uniform fields has less concen-
trated flow, but, as field size increased,
so did internal field drainageways and
concentrated flow. Filter strips appeared
to be most effective in smaller fields
where runcff could not concentrate
before reaching the VES. Strips adjacent
to grassed waterways and other drainage
ways would have helped by removing
sediment and nutrients from the runoff
before it concentrated.

Fifteen percent of the VES were
higher than adjacent cropland, so only
extreme runoff could run through
them, Another 23% had significant
portions that were higher than adjacent
cropland. Such problems were most
pronounced along larger streams where
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natural levees had built up in the flood
plain. These filter strips were effective
only for stream bank and localized
erosion protection.

Individual VFS ranged from 3 to 9 m
{10 to 30 ft} wide and averaged ap-
proximately 5.8 m {19 ft) long. Most

new VPS were apprommately G m (20
ft) wide, but width tended to decrease
each time the fields were tilled. Some
VES lost as much as 3 m (10 ft), but 1-
m (3-ft) width reductions were more
common. Filter strip widths tended to
be much narrower where valleys,
woods, and natural drainageways pro-
jected into fields. These areas are where
VES should be the widest because flows
naturally concentrate in these areas.

Tillage caused problems on several
fatter fields where mold-board plowing
was practiced. If the soif was plowed
parille| to and away from the VFS, a
deep gully formed next to the strip. If
this fiurrow was not removed by disking,
surface runoff would collect and flow
along the VES until it crossed the VES
as concentrated flow when it reached 2
low point. One way to alleviate this
problem would be to plow perpendicu-
[ar 1o the VFS to minimize concentrated
flow and distribute flow uniformly, but
this method would require using the
VFS as a turn row which might cause
more damage. Another alternative
would be to stop plowing 0.5 m (2 ft)
from the VES or to plow the soil toward
the filter, and then follow with disking,
In this way, a furrow would not be
formed, and subsequent disking would
be easier and more effective.

THE QUESTIONNAIRE

Twenty-seven different reasons were
given for installing VES, 21 of which
were related to the VES program goals
of erosion control and water quality im-
provement. Other reasons included the
funds received from the state cost-share
program, wildlife habitar
enhancement, need for
field borders, and extra
hay production. Fifty-six
percent of the respon-
dents were satisfied with
recommended  seed
mixes and planting prac-
tices, Dissatisfied farmers
recommended higher
fescue seeding rates and
using switch grass, fan-
gus-free fescue, tall
grasses, and more wild-
life habitat mixes. Vege-
tative filter strip widths
varied from 3 to 90 m
(10 to 300 ft). Most of
the respondents believed
that a 6 m (20 ft) wide
| VFS was satisfactory.
| Eighty-eight percent of
the landowners reported
having cropland adjacent
to the VFS, and 12% had
adjacent pasture land.

Most of the respon-
dents said that mowing
and proper fertilization were the prindi-
pal management practices needed to
maintain VES. Annual reseeding, avoid-
ingthe use of VES as roadways, and
careful herbicide application on adjacent
fields were also recommended. Thirty-
one percent of the respondents said
their VBS performed satisfactorily,
However, 63% reported problems such
as poor cover establishment from
drought, weed and Johnson grass inva-
sion, reduced width from careless plow-
ing, sediment build-up, narrow widths,
formation of guallies from concentrated
flow, drift or misapplication of herbi-
cides on adjacent cropland, and exces-
sive weed growth.

All respondents reported that VES
were effective for erosion control and
water quality improvement, and that
they would maintain their VES after the
state cost-sharing program ended.
When asked if they would install new
VES without cost-sharing, 33% said yes,
40% sald no, and 27% were not suire.

RECOMMENDATIONS .
Despite the apparent problems with
using VES, they can be effective. To
increase the cost-effectiveness of VES
with respect to warter quality, the follow-
ing specifications and recommendations
should be incorporated into VES cost-
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sharing programs. Most of these recom-
mendations have been incorporated in
Virginia’s VES program. These recom-
mendations should be used as guides,
and final decision to install VES at
specific sites should be made by local
conservation or pollution control offi-
cials.

Site eligibility. VES are effective for
water quality improvement only under
shallow, sheet-flow conditions; there-
fore, they are inappropriate for fields
with significant concentrated flow, VES
site suitability should be determined
through inspection by a conservation or
pollution control official trained in VES
site selection and evaluation. Large
fields with significant internal drainage-
ways are acceptable only if VES are
installed on both sides of internal drain-
age ways. These VES remove pollutants
from runoff before they can entér the
drainage ways and be transported by
concentrated flow. VES are inappropri-
ate for pastures because they are already
protected from excessive sediment and
nutrient loss.

Vegetative filter strip establish-
ment. Vegeration and seeding rates
should be appropriate for local seil and
climatic conditions, and approved for
use in the designated area. Grasses and
legumes, or combinations thereof, are
most effective for erosion control and
water quality improvement because of
their dense growth, resistance to over-
land flow, and filtering
ability. Shrub and wild-
life strips should not be
permitted because they
are relatively ineffective
for water quality im-
provement.

Lime and fertilizer
should be applied ac-
cording to soil-test rec-
ommendations and in-
corporated in the top 7
to 15 cm (3 to 6 in.) of
soil as part of seedbed
preparation. Vegetation
should be planted during
optimum seeding times
on firm, moist seedbeds.
No-till planting is prefer-
able. If site conditions
are unfavorable at plant-
ing, mulch should be
applied immediately after
seeding. Mulching is rec-
ommended for all VES
establishment to minimize rill develop-
ment during cover establishment.

Some VFS sites may require limited
grading to correct topographic prob-
lems such as gullies or high areas within
or immediately down slope of the filter.
Such grading is not economically fea-

sible for sites with severe topographic
limitations. At sites with significant flow
parallel to the VES, shallow berms or
terraces should be constructed perpen-
dicular to the VFS at'15- to 30-m (50-
to 100-ft) intervals to intercept runoff
and force it through the VES before it
can concentrate further,

VES should be minimum of 6 m (20
ft) wide at the time of establishment. In
steeper areas, with poorly drained soils,
minimum VES width should be deter-
mined according to approved local
specifications.

Maintenance practices. To promote
good vegetative growth, nutrient re-
moval, and filtering ability, VES should
be mowed and the residue harvested a
minimum of 2 to 3 times a year. Har-
vesting will increase the vegetation
density at ground level, remove nutri-

. ents from the system, and rminimize

nutrient release when vegetation de-
composes. Caution should be used
when applying herbicides to VES or
adjacent fields. If herbicides are applied
to fields, sprayers should be turned off
before VES are crossed or uscd for turn
rows,

. VES should not be used as roadways
because traffic will cause damage that
nay cause concentrated flow problems.
If a VES must be used as a roadway, it
should be 2 to 3 m (7 to 10 ft) wider
than normal, and the roadway should
be located on the dowa-slope side

of the filter so that runoff will be filtered
before it can concentrate, Cattle
should be prohibited from VES at ail
times, but especially during rainy,
muddy periods.

VES should be inspected after plant-
ing, and, if stand is adequate, the area

should be re-fertilized and overseeded.
VES should be inspected regularly
thereafter for damage caused by tllage
operations, misapplication of herbicides,
gully erosion, sediment inundation, and
so on, and should be repaired as soon as
possible. VFS that have accumulated so

.much sediment that they are higher

than adjacent fields shou!d be plowed,
disked, and graded if necessary, and
reseeded to reestablish shaflow sheet-
flow conditions.

Cost-share eligibility. VFS should
be inspected by a conservation or pol-
lution control official after establish-
ment, before payment of cost-sharing
funds is approved, and once a year
thereafter to ensure that the VES meets
minimum standards. The official should
notify the operator if the VES does
not meet standards and allow for a
reasonable period of time to correct
deficiencies. All cost-share funds should

be withheld or returned if the deficien- ~

cies are not corrected. VES that are less
than 75% of their original width, 1 or
more years after establishment, should
be removed from the cost-share
program.

Overall, the Virginia VES program
has been beneficial. Even in areas where
VES are ineffective for filtering sediment
and nutrients from runoff, they have
provided localized erosion protection
along stream banks where erosion is
often most critical. Farmers interviewed
believed that VES were
effective for water quality
improvement, and al-
most all indicated that
they would continue to
maintain existing VFS
after cost-sharing ended,
However, most farmers
said that they would not
install -new VES with-
out cost-sharing. Hope-
fully, this attitude will
change and more
farmers will accept
their responsibilities to-
ward our air, land,-and
water.s
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