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ABSTRACT: Water samples were collected from four different sites at the Prairie Research
Unit beginning in the late winter of 2002 and aliquots from these samples were filtered and the
filtrate was plated onto selective media to allow bacteria to grow. Bacteria were evaluated by
using the Standard Methods published by the American Public Health Association, 18" edition,
1992. Results are reported as colonies per 100 ml as prescribed by the Standard Method. The
sampling sites are described in the following: Sampling site 1A (SS1A), which is a roadside
ditch that constitutes a portion of the headwaters of the creek sampled in the next described
collection point. The SS1A sampling point is prior to the creek entering the pasture area and is
used to determine preexisting bacterial load. Sampling site 1 (SS1) is from a flowing creek
(one-quarter mile downstream from SS1A), which collects the runoff water from approximately
275 acres, and this acreage has between 125 and 150 mature cows, plus calves, grazing at most
times of the year. Sampling site 2 (SS2) collects water from a grassed pasture of approximately
125 acres that has a variable stocking rate of cattle, and Sampling site 3 (SS3) collects water
from a wooded and grass covered pristine area of approximately 150 acres, that has no human or
livestock involvement. Bacteria numbers vary between areas and within areas at different
sampling times. Runoff events occurred on a regular basis from 3/21/02 until 5/31/02 and the
bacterial counts remained fairly low for these sampling periods since material was washed off of
these areas on a constant basis. From 5/31/02 until 9/26/02, the date of Hurricane Isadore, no
runoff event occurred. Rainfall did occur, but in events that had less than one-inch
accumulation, thus no runoff was provided when falling onto dry soils. Collections were made
on the 9/26/02 event soon after runoff began and at 12-hour intervals. As might be expected,
readings were higher at the beginning of the rainfall event and decreased at subsequent
collections. No definite conclusions can be made from this survey thus far, other than to say that
bacteria in runoff waters vary, even in pristine areas, in which no human or domestic animal
contribution is made. Unexplained bacteria spikes were seen in water from this area that could
possibly be attributed to migratory birds but could mistakenly be attributed to other sources, if
only total coliforms were measured in a watershed. A DNA profile of the type of bacteria will
be necessary to determine the exact contributing species.
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MATERIALS AND METHODS: Duplicate water samples were collected from four different
sites at the Prairie Research Unit beginning in the late winter of 2002. Sterile collection bags
were labeled and opened just prior to sample collection and sealed immediately and placed on
ice. Aliquots from these duplicate samples were pooled and then filtered, using the Membrane
Filtration Method for Fecal Contaminants in Cattle Runoff, and the filtrate plated onto selective
media to allow bacteria to grow. Total coliforms were evaluated by using the Standard Method
9222D of the American Public Health Association, 18 edition, 1992, fecal Strepotococcus by
Standard Method 9230C, and E. coli by the Standard Method 9213D. Once bacterial colonies
developed, they were counted using the procedures prescribed by the Standard Method for each
bacterial type. A generally accepted range for colonies is 50 —200 per plate. An estimate of the
number of colonies per 100 ml of water was calculated by dividing the total number of colonies
by the ml of sample filtered. These were then reported as colonies per 100 ml as prescribed by
the Standard Method 9222A. The areas sampled were Sampling site 1A, which is a roadside
ditch that constitutes a portion of the headwaters of the creek sampled in the next described
collection point. This sampling point is prior to the creek entering the pasture area and is used to
determine preexisting bacterial load. Sampling site 1 was from a flowing creek (one-quarter
mile downstream from collection Sampling site 1A), which collects the runoff water from
approximately 275 acres and this acreage has between 125 and 150 mature cows, plus calves,
grazing at most times of the year. Sampling site 2 collects water from a grassed pasture of
approximately 125 acres that has a variable stocking rate of cattle, and Sampling site 3 collects
water from a wooded and grass covered pristine area of approximately 150 acres, that has no
human or livestock involvement.

RESULTS AND DISCUSSION: Bacteria numbers varied between areas and within areas at
different sampling times. Runoff events occurred on a regular basis from 3/21/02 until 5/31/02
and the bacterial counts remained fairly low for these sampling periods since material was
washed off of these areas on a constant basis. From 5/31/02 until 9/26/02, the date of Hurricane
Isadore, no runoff events occurred. Rains did occur but in events that had less than one-inch
accumulation, thus no runoff occurred when falling onto dry soils. Collections were made on the
9/26/02 event soon after runoff began and at 12-hour intervals. As might be expected, readings
were higher at the beginning of the rainfall event and decreased at subsequent collections
(Figures 1, 2, 3, 4). Due to an oversight, collections were not made in the pre-cow Sampling
site 1A at the initiation of the study. A reevaluation of the areas indicated that, although dry in
the summer months, the creek downstream from Sampling site 1A is running during wet
weather, and part of the contribution measured at Sampling site 1, and attributed solely to cattle,
may well have been present in the water prior to its entering the pasture. No definite conclusions
can be made at this time from this survey, other than to say that bacterial content in runoff water
varied, even in pristine areas in which no human or domestic animal contribution was made.
Possible explanations for the higher bacterial count were that animal numbers increased due to
population cycles or migratory behavior, of both birds and mammals, into or out of the area. A
DNA profile of the type of bacteria would be helpful in determining the exact contributing
specie. More data will be collected in 2003.
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GRAPHS OF FECAL COLIFORMS, E. COLI AND FECAL STREPTOCOCCUS FROM
THE FOUR COLLECTION AREAS IN 2002

Figure 1. Graph of bacterial content of water taken from roadside ditch prior to its entry into
pasture.

Pre-Cow (Area 1A)

60,000
50,000 -
"= 40,000 -
£
7]
e 30,000 -
o
O 20,000 -
10,000 - N
[ ]
0 T T T T T v
(=] (=] o o (=] (=] ] S H] (=] (=] (=] (=]
o o o o o o o o o o
g4 9 a4 o4 o o o © 9 94 o o o
- © = = O O © N~ ¥ ~KN S v
4 984 F v T @ 4 4 94 S5 & @ =
© (3] n n (7] [«}) N - - e -
Sample Dates
—o— Fecals —8—E. coli Streptococcus

212



Figure 2. Graph of bacterial content of water collected from the creek draining the pastured area
on which 125 to 150 cow-calf pairs graze.
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Figure 3. Graph of bacterial content of 125 acres with variable stocking rates.
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Figure 4. Graph of bacterial content of water from Pristine Area, no cattle involvement.
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