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HI.: IMPERIAL VALLtY in Southern T California is extremely arid and 
warm, is characterized hy less than 6 
inches per year of aberage rainfall, and 
has aftrrnoon tempcratures which often 
reach 110 to 120'F in summer. While 
thii area may seem somewhat hostile for 
the fattening of heef cattlr, advantages 
include thc availability of feed, the rea- 
sonahle cost of land and its remoteness 
from heavily populated areas. The arid 
climate is also advantageous, since the 
large amounts of manure produced in 
thrsc lots dries quickly-minimizing 
odori and reducing the number of animal 
pvsts, intluding flirs. The major disad- 
bantares of this operation in such a cli- 
mate are that (1) any animal activity 
may raise significant amounts of dust, 
and 12) the animals may be subjected 
to heat stress during the summer. 

The summer dust problem is increased 
hecause of the hchavioral response of 
animals to the hot climate. Although 
mobement is at  a minimum during the 
day, activity accelerates during the cooler 
evening hours. Therefore, the maximum 
du5t pnvration occurs when the noc- 
turnal inversion is intensifying, thereby 
preventing appreciahle kertical disper- 
sion. In responsv to this prohlem, the 
fecdlot operators and the California 
Cattle Fecders Association have initiated 
in1 estipationi of dust suppression. One 
tcchnique is to sprinkle the pens with 
sufficient water to suppress dust gener- 
ation whrm the animals liecome active in 
the mrly evening, while limiting the 
amount of sprinkling to avoid the other 
problcms attrihutahle to excessive wet- 
ness in the prns (odor, pests, etc.) . 

This rrport summarizes an investiga- 
tion of the effectiveness of sprinkling 
opm, unpa\cd, feedlot cattle pens for 
dust control. and th(. effect of sprinkling 
on thr temperature and ielativtb hu- . 
midity. Thr  purpose' of the investigation 
was: 11) to evaluate. the effectiveness of 
sprinklvrs in suppressing thr amount of 
duit raised in a typical feedlot and 12) 
t o  a\wss the effect of sprinkling on the 
rc4ative humidity and temperature in 
thr. prni. The major roncern of feedlot 
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operators-besides the expense of install- 
ing and maintaining an effective sprink- 
ling system-is that any increase in the 
rclative humidity associated with sprink- 
ling (especially at  the high temperatures 
during the summer) may seriously affect 
animal health or weight-gain efficiency. 

Two feedlots 
To accomplish this evaluation, an cx- 

periment was designed in which two com- 
parable feedlots were monitored. One of 
these lots was not sprinkled and acted as 
a control, presumably typifying the dusti- 
ness, temperature, and humidity of a nor- 
mal Imperial Valley feedot. The second 
lot was of comparable size, located in the 
same general area, and presumaJily run 
with similar operational practices. This 
lot had an ongoing sprinkler program. 
Although the two lots were similar, all 
relevant variables could not he exactly 
duplicated. This is true both for condi- 
tions and activities within each lot and 
for conditions and activities in the areas 
bordering each lot. Therefore, a compar- 
ison of absolute numerical results be- 
tween lots may he less significant than a 
comparison of relative trends within each 
lot. 

The air temperature, humidity, and 
dustiness were measured simultaneously 
at  several locations within each lot. Data 
recording was begun on June 25, 1970 
and was terminated on September 9, 
1970. The data consisted of 15-minute 
samples taken once each hour, 24 hours 
per day. Detailed analysis of these data 
was concentrated on those days which 
had high ambient relative humidities and 
high temperatures, since these conditions 
are most likely to cause serious heat and 
humidity stress for the animals. Sample 
data are presented in the graphs. 

Unsprinkled lot 
Graphs 1 and 3 show the hourly dis- 

tribution of temperature and dew point 
temperature in the unsprinkled lot on two 
consecutive days. The most significant 
features of the two diagrams are the high 
degree of variahility in the two plotted 
variables and the systematic temperature 

gradient within thc lot. In most of the 
data analyzed, it was quite apparent 
that the center of the lot is consistently 
warmer, in some cases as much as 10°F 
warmer, than either of the two edges. It 
was also apparent that the dew point 
temperature remains morr or less steady, 
on the averagc, during the day, while the 
smaller scale fluctuations are not usually 
correlated with the temperature vari- 
ahility. The distribution of dew point 
temperature also shows significant trends 
within the lot. The typical temperature 
cycle in the unsprinkled lot showed rapid 
rise in the morning, levcling off toward 
the middle of the day, reaching a peak 
between 2:30 to 4:30 pm (PDT), and 
decreasing rapidly in the evening. 

Sprinkled lot 
The temperature and dew point tem- 

perature for the same days in the sprin- 
kled lot are shown on graphs 2 and 4. The 
shaded block on the horizontal axis repre- 
sents the time during which the sprin- 
klers were on. Like the unsprinkled lot, 
the sprinkled lot varies considerably in 
both temperature and dew point tempera- 
ture as a function of location within the 
lot. These figures are typical of all the 
data analyzed. The temperature in this lot 
was quite similar to that in the unsprin- 
kled lot in its distrihution and daily cycle. 

Lot comparisons 
The dew point temperatures in the ex- 

amples shown appear anomalous, with the 
unsprinkled lot showing a higher ambi- 
ent moisture level than the sprinkled lot. 
This was prohahly due to the fact that 
the unsprinkld lot was surrounded on 
three sides Jiy irrigated fields, whereas 
the sprinkled lot was not. However, the 
cffect of sprinkling can still l x  evaluated 
by vxamining the variations of the dew 
point in relation to sprinkling activity. 

On most test days the average dew point 
temperature tended to increase after ini- 
tiation of sprinkling, though in most in- 
stancvs the inereasp was rather small. For 
cxample, in graph 2 a slight increase in 
the dew temperature occurred shortly 
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An investigation of the effectiveness of sprinkling to suppress dust and of i ts effect on the 
temperature and relative humidity in open cattle feedlot pens is reported here. One sprinkled 
feedlot and one unsprinkled feedlot, located in the Imperial Valley of California, were 
studied. Typical values of temperature and dew point temperature, as a function of  time 
of  day, are presented which illustrate their variability within each lot and between lots. 
The results indicate that: 

(1) A program of sprinkling the pens for 2 hours, beginning at  1 pm PDT and again for 1% 
hours beginning about 5 pm PDT, should reduce the total dustiness by at  least half. 

(2) Sprinkling appears t o  reduce the maximum temperature reached for the day (< 1 0 O F )  
while raising the ambient relative humidity by not more than about 10%. 

(3) No deleterious effects on animal performance, morbidity, or mortality resulted from 
sprinkling. 

(4) No increase in  fly or odor problems could be traced to sprinkling. 

GRAPH 1. DEW POINT TEMPERATURE AND AIR TEMPERATURE VERSUS 
LOCAL TIME FOR THE UNSPRINKLED LOT ON JUNE 30, 1970. 
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GRAPH 3. DEW POINT TEMPERATURE AND AIR TEMPERATURE VERSUS 
LOCAL TIME FOR THE UNSPRINKLED LOT ON JULY I, 1970. 
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GRAPH 2. DEW POINT TEMPERATURE AND AIR TEMPERATURE VERSUS GRAPH 4. DEW POINT TEMPERATURE AND AIR TEMPERATURE VERSUS 
LOCAL TIME FOR THE SPRINKLED LOT ON JUNE 30, 1970. LOCAL TIME FOR THE SPRINKLED LOT ON JULY 1, 1970. 
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DUST COLLECTION DATA AT DIFFERENT DATES IN SPRINKLED AND UNSPRINKLED FEEDLOTS 

Location 
6/25- 7/1- 7/8- 7/15- 7/22- 7/29- 8/5- 8/12- 8/19- 8/26- 9/2- 

7/1 7/8 7/15 7/22 7/29 8/5 8/12 8/19 8/26 9/2 9/9 

Sprinkled: Dust Grams Collected 
South 1.9 0.9 0.7 2.5 0.2 0.9 0.6 0.5 1.1 2.1 0.6 
Middle 2.9 0.1 0.8 1.1 0.1 0.4 0.3 0.3 0.7 1.0 0.4 
Northeast 2.7 0.8 1.3 0.8 0.6 0.6 1.4 0.3 1.8 1.7 0.6 
Northwest 1.6 0.9 0.5 0.4 0.2 0.6 0.3 0.6 1.4 1.3 0.1 

Average dustiness 517 89 108 160 37 86 86 61 165 202 62 

Unsprinkled: Oust Grams Collected 

( f igm/m3)  

South 3.2 0.8 0.4 2.4 0.1 0.6 0.5 0.5 0.1 0.7 0.8 
Middle 4.3 2.2 2.0 6.4 2.0 2.2 2.2 1.2 0.7 0.8 1.4 
North 1.7 0.6 0.7 2.2 2.1 2.3 0.2 2.7 0.7 1.8 0.6 

m n  

m3 
Average (-) 708 160 136 492 184 221 128 197 62 145 123 

_ _ _ _ _ _ _ ~ _  
Average dustiness 

Summary: Sprinkled Unsprinkled 

6/25-8/19 143 figm/ma 278 pgm/m3 
8/19-9/9 143 pgm/ms  11 0 pgm/m3 
6/25-9/9 143 figm/m* 232 pgm/m3 

after sprinkling Ijegari at  1400 hours, 
with a lelcling off somewhat bctween 
1600 anti 1800 hours. Thc dew point 
again increased whrn sprinkling was ini- 
tiated, shortly a f tw 1800 hours. What 
appcars to he more significant, however. 
was the increased difference in humidity 
from onr rdge of the lot to the other. For 
examplr, the readings taken at  1900 
hours (graph 2 )  showed that the dew 
point tempcraturr at the southern edge 
wa5 constant after the sprinklers went on, 
whereas at the center and thc northern 
edgc there was a marked increase in the 
dew point temperature-while the maxi- 
mum increase occurred at the northeast 
edgtt. Without reliable wind data, thc 
only rriasonahlr assumption was that the 
ohservcd distri1)ution of the dew point 
temperatures is indicative of a southerly 
wind dircsction. 

Response 
Anothcr vxample (graph 4 ) , shows 

there was an ohvious response to sprin- 
kling at 1500 hours. The data from the 
southern vdge was not correlated with the 
sprinkling activity, whereas the central 
and northern edge showed a marked in- 
crease in dew point when sprinkling 
hcgan. Similarly, the sudden increase in 
watcr kapor tontent, detected at  1900 
hours, was presumably attriliutable to 
the sprinkling hegun at 1830 hours. 

in  all the data analyzed, the maximum 
temprrature occurring at  any location 
within tlic sprinkled lot was less than that 
obscrved for the unsprinhled lot on the 
same day. It was also apparent that the 
maximum temperature for the day in the 
sprinkled lot was usually reached earlier 
than in the unsprinklwI lot. More specifi- 
cally, the time of maximum temperature 
was usually the timc whcri the sprinklrrs 
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were actuated for the first time that day. 
Therefore, the initiation of sprinkling 
apparently has the effect of cooling, or 
of at least preventing further heating, of 
the lot environment. 

Summary 
In  summary, all of the data analyzed 

indicate that the maximum temperature 
reached within the sprinkled lot is re- 
duced by 5 to 10’F. Concurrent with this 
cooling, a small increase in ambient hu- 
midity occurs. A typical value of relative 
humidity during the hottest part of the 
day is 20% with no sprinkling. The oh- 
served decreased temperature and in- 
creased dew point with sprinkling would 
increase the relative humidity to about 
30% which is still a low value. Further- 
more, the increase in humidity and the 
decrease in temperature arc’ mutually 
compensating effects, which suggests that 
sprinkling has no significant effect on the 
evaporative cooling of the animals. This 
conclusion is supported by the fact that 
no significant trends due to sprinkling 
could he found in the weight-gain effi- 
ciency, mortality, or morbidity of the 
animals. 

Dustiness 
A summary of the ferdlot dust collcc- 

tion data is shown in the tahle. The tabu- 
lations are the weekly totals of dust col- 
lected at each of the stations within each 
lot. The “average dustiness” tahulations 
summarize the weekly totals for each lot 
in terms of ambient concentrations (mi- 
crograms of dust per cubic meter of a i r ) .  
During thc first eight weeks, June 25 to 
August 19, the unsprinkled lot was up 
to 2’12 times more dusty than the sprin- 
kled lot. The cause of the very high dust 
concentration for the first week has not 
heen determined. 

The reversal of this trend during the 
9th (August 19 to 25) and 10th (August 
26 to September 2)  week can he traced 
partly to a sprinkling schedule change 
during the 9th week-from twice per 
day (approximately 2:OO to 4:OO pm 
and 6:30 to 8:00 pm PDT) to onct‘ per 
day (6:00 to 8 : O O  pm PDT) . In addition, 
heavy local rains occurr(d on August 26, 
so sprinkling was snspend(d through 
Septemher I .  

The very low dust Irtvel in the nnsprin- 
kled lot for thv 9th weck appears qucs- 
tionahle. One possildc explanation i s  that 
the filter honsings may not have. provided 
sufficient pr.otcction from the rain so that 
some of thc collected material may have 
l)rcn w a s h d  of€. A scxcond possihility is 
that cattle processing and, therefore cat- 
tle-alley- traffic, was greatly retluced dur- 
ing this period. Management practices 
are an nncontrollvd variahlr and proh- 
ably account for part of the variation in 
the dust collection data. In  spite of these 
variahles, the data for thr 9th and 10th 
weeks seem to indicate that: when sprin- 
kling was reduced or stopped, the aver- 
age dustiness of the two lots was com- 
parable. 

In summary, sprinkling lots during the 
first eight weeks clearly reduced dustiness 
hy- ahout one-half. During the period 
following rain, the dustinrss of the un- 
sprinkled lot was also rrduced by at least 
half, providing further support for this 
c.onclusion. 
_____ 
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