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Runoff and Reservoir Quality for Livestock 

Use in Southeastern Montana 

R. J. SOISETH 

Highlight: Runoff and reservoir waters from the Pierre Site Descrbtion and Methods 
Shale Plains in southeastern Montana were fresh (< 1,000 
mglliter of TDS) to slightly saline (1,000 to 3,000 mglliter of The study was conducted on rangelands in the Pierre Shale 

TDS) and were rated good to fair for livestock use, However, 
Plains and Badlands Land Resource Area of Carter County in 

as water levels drop, mainly through evaporation, waters in 
southeastern Montana. The fine-textured, panspot, saline-sodic 

some reservoirs could become moderately saline (3,000 to 
soils in this area have low infiltration rates (less than 1 

10,000 mglliter of TDS) and should not be used if other 
cm/hour) and are sparsely vegetated (Fig. 1). Soil chemical 

waters are available. properties are shown in Table 1. 
Annual precipitation is approximately 24 cm, with 80% 

received from April through September. Based on short term 

Reservoirs are a main source of water storage for livestock records, from related studies in the area, approximately 50% 

use in many semiarid areas in the Western United States. of the precipitation events from May through November 

Information is limited on the relation between the chemical 
produce runoff in the Pierre Shale Plains in southeastern 

quality of runoff water and water stored in reservoirs. 
Montana. However, long term gauging records and estimations 

Lotspeich et al. (1969) found that runoff water in playas in 
from short term records indicate an average runoff of only 2.5 

the Southern High Plains was less saline than ground water and 
cm per year in the area (Earl L. Neff, personal 
communication). Even though 2.5 cm of runoff per year is not 

was of excellent quality for irrigation. Gifford and Tew (1969) much, runoff from short-duration, intense storms will fill 
found that runoff waters from small plot infiltrometers (2.5 stock reservoirs in the area. Pan evaporation from June 
ft”) on untreated rangeland plots in southern Utah were more through September (1969- 1973) averaged 107 cm. 
saline (21 to 37 micromhos/cm) than the infiltrometer water 
applied to the plots. Peterson and Heath (1963) suggested that 
most surtace runoff waters contain small to moderate amounts 
of dissolved salts. Alsayegh et al. (1966) found that, based on 
soluble salts, quality of waters in livestock ponds on 
fine-textured soils in western South Dakota was excellent to 
good for livestock use. 

Water for livestock is a major problem on the Pierre Shale 
Plains in southeastern Montana. Very few wells are drilled 
because the water in shallow strata is generally highly 
mineralized and unsuitable for drinking (Perry, 1935). Because 
depth to suitable ground water is too great for economical well 
drilling, surface reservoirs are the main source of stock water 
in these areas. Runoff from saline soils with electrical 
conductivities of up to 9.3 mmhos/cm @ 25°C (predominantly 
NaS04, salts), high evaporation rates, and low precipitation 
suggests that reservoir waters could increase in salinity and 
become unfavorable at times for livestock use. The objective 
of this study was to classify runoff and reservoir waters for 
livestock use based on chemical characteristics. 

The author is agricultural research technician, U.S. Department of 
Agriculture, Sidney, Montana. 

This research is a contribution from the Western Region, 
Agricultural Research Service, U.S. Dep. Agr., in cooperation with the 
Bureau of Land Management, U.S. Department of the Interior, and the 
Montana Agricultural Experiment Station, Journal Series No. 536. 

Manuscript received November 6, 1974. 

In 1971, 1972, and 1973, runoff water samples were 
collected from five 0.8 l-hectare watersheds and in 1971 and 
1973, from one large watershed (about 3,600 hectares). 
During the same 3 years, water samples were collected 
periodically from three reservoirs with drainage areas of from 
250 to 650 hectares. Several other reservoirs with drainage 
areas of from 130 to 770 hectares were sampled in 1973. Since 
Alsayegh et al. (1966) found water salinity to be homogeneous 
at all depths in reservoirs, water samples were taken from 3-30 
cm below the water surface (Fig. 2). 

Standard laboratory procedures were used to analyze soil 
and water samples (U.S. Salinity Laboratory staff, 1954). 
Electrical conductivities (EC) and pH were measured 
respectively with a conductivity bridge and pH meter. The 
atomic adsorption spectrophotometer was used to determine 
calcium and magnesium. A flame photometer was used to 
measure sodium. Bicarbonates and carbonates were 
determined by titration with sulfuric acid, and chloride was 
determined by titration with silver nitrate. Sulfate content was 
calculated by difference: SO4 = total cations (Na + Ca + Mg + 
K) minus determined anions (HC03 + CO3 + Cl) expressed in 
meq/liter. The phenoldisulfonic method was used to analyze 
for N03-N. Total dissolved solids (TDS) were determined by 
weighing the residue after evaporating (105OC) a measured 
water sample or by estimating them from EC measurements. 

The statistical correlation coefficient between EC and TDS 
from several reservoirs in the study area is 0.99, P=O.Ol. The 
linear regression equation associated with this correlation was 
TDS = 0.819(EC) - 86.9; where EC = electrical conductivities 
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aquatic plants; but overnight, the pH values returned to lower 
levels. No increase in pH was measured in reservoir water 
samples without aquatic plants. From this data and supporting 
information (Clarke, 1966 and the Federal Water Pollution 
Control Administration, 1968), it appears that high pH values 
in some reservoir waters are partly due to diurnal changes in 
COz and O2 content caused by photosynthetic activity of 
aquatic plants. They should not be harmful to livestock. 

In 1973, water samples were taken from several reservoirs 
when water levels were low. Chemical analyses of these 
samples also indicated that TDS and ionic concentrations did 
not reach levels harmful to livestock. However, TDS in waters 
in some reservoirs did approach 2,500 mg/liter and, 
presumably, these waters could reach a poor rating if water 
levels continued to decline. 

Some reservoir waters at low water levels looked polluted 
and unpalatable for livestock use. This apparent pollution was 
caused mostly by livestock moving around in the shallow 
waters, eating emergent vegetation, and contaminating the 
water with excrement (Figs. 3 and 4). However, these 
conditions exist mainly late in the grazing season when water 
levels are low and when forage has diminished on the 
rangelands. Conceivably, performance of animals drinking 
muddy, fecally contaminated waters, and/or waters with 
excessive minerals could be adversely affected. These waters 
should not be used if other water is available. 

Results of this study indicate that reservoir and runoff 
water quality in the Pierre Shale Plains in southeastern 

Montana is good to fair for livestock use. However, as water 
levels decrease in some reservoirs as a result of evaporation, the 
water could become poor in quality because of an increase in 
TDS and pollution from livestock moving around in these 
reservoirs. If poor water quality is suspected, the water should 
be tested for mineral content and organic pollution. 
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’ Establislt a more vigorous range clover stand..? 

RHIZO-KOTE clover seed coatings -planted 
successfully on thousands of acres of Cal!- 
fornia range/and, provides cattlemen and 
sheepmen with: 

1. Lower seeding rates and better stand 
establishment; 

2. Improved broadcast and aerial applica- 

3. Protection for the seed against adverse 
soil conditions; 

4. Improved root nodulation through effec- 
tive seed inoculation. 

For more information on RHIZO-KOTE, contact: 

Insist on RHIZO-KOTE 
clover seed coatings from 
your seed supplier! 
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