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Estimations of livestock manure load and risk assessment of
environmental tolerance in Shaanxi Province
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(1. College of Environmental Science and Engineering , Chang’ an University , Xi >an, Shaanxi 710054, China;
2. Key Laboratory of Subsurface Hydrology and Ecology in Arid Areas, Ministry of Education, Xi’ an, Shaanxi 710054, China)

Abstract: On the basis of investigations on the number of livestock and cultivation pattern, pollution and environ-
mental risks caused by the development of the livestock and poultry industry were evaluated by means of estimating live-
stock manure discharge amounts and loads in Shaanxi area, providing a scientific basis for sustainable development of
livestock and poultry industry and environmental pollution control. Results showed that the number of poultry was the
largest, followed by pig and sheep, among the livestock and poultry breeding in Shaanxi Province. The amount of live-
stock manure excrements had obviously fluctuated from 2006 to 2010, and was at a low level in 2008, but later became
increased rapidly. For the annual amounts of livestock manure excrements, the rank was cattle, pig, sheep, poultry and
rabbit. The livestock manure loads showed an increasing tendency, which was increased 70.7% from 10.78 t+hm=2-
a~!in 2008 to 18.4 t*hm~2+a~!in 2010. The alarm value of livestock manure loads had been increased from the mini-
mal value of 0.36 in 2008 to 0.60 in 2010, and the degree of pollution threat effects on the environment was changed
from none to being subtle. In 2010, the total production number of COD and BOD from livestock manure was 121.25 x
10* t and 104.09 x 10* t, respectively. Compared with 2008, the discharge of COD, BOD, NH; — N, total nitrogen and
total phosphorus from livestock manure in 2010, were increased respectively by 73.2%, 69.4% , 76.7% , 72.6% and
58.2% , respectively. It was estimated that the number of COD, BOD, NH; — N, TN and TP that were leached out from
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livestock manures into water bodies reached 36.38 x 10*, 31.23 x 10*, 3.44 x 10*, 83.4 x 10* and 39.85 x 10* tons in

2010, respectively.

Keywords: pollution of livestock manure; pig manure equivalent amount; livestock manure load; environmental

risk assessment
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Table 1  Coefficients of manure daily excretion

HETh B R
Livestock Feces Urine

¥ Pig 2 3.3

4 Cattle 20 10

¥ Sheep 2.6 —

F & Poultry 0.1 —

% Rabbit 0.15 —

"R B . Note: “—” indicating no data.
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Fig.1 The status of scale livestock and poultry breeding

from 2006 to 2010 in Shaanxi
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Table 2 Manure production of all kinds of livestock and poultry in Shaanxi Province/10% t

54 B8 AR Year
Pollutants Livestock 2006 2007 2008 2009 2010
# Pig 564.9 617.1 463.3 566.7 648.2
‘ 4 Cattle 2490.2 2329.9 890.6 1753.7 1956.4
Fffes 2F Sheep 949.5 1001.0 718.0 894.0 987.6
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% Rabbit 2.5 3.1 3.3 3.0 3.8
I # Pig 932.1 1018.2 764.4 935.1 1069.5
Urine 4 Cattle 1245.1 1165.0 445.3 876.8 978.2
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Table 3  Classification of alarm values for livestock manure

Ko B SR A 1T e 0 R
The threat effects of

pollution on environment

—O— 11§ % Xi'an

EARAE

Alarm value

IR

Classification level

<0.4 1 JG None
0.4~0.7 ii FHA Slight
0.7~1.0 mm A Medium
1.0~1.5 N BT Less serious
1.5~2.5 N JZH Serious

>2.5 W ARJ™H More serious
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Table 4  Alarm values and classification of livestock manure in different areas of Shaanxi Province

o 2006 2007 2008 2009 2010
A(rea) WARE - 3 A - EE ERE - /34 B 31 HARE - R
Alarm value  Level Alarm value  Level Alarm value  Level Alarm value  Level Alarm value  Level
BePY4 Shaanxi 0.65 II 0.65 I 0.36 | 0.54 I} 0.60 I
P44 Xi’an 0.66 II 0.70 I 0.38 | 0.43 I 0.46 Il
#i)1] Tongchuan 0.85 1 0.92 ll| 0.28 [ 0.51 1l 0.50 I
FEXY Baoji 0.83 Il 0.86 1l 0.47 I 0.67 I 0.71 1l
J#BH Xianyang 0.64 I 0.69 I 0.37 1 0.55 I 0.63 I
BRI Weinan 0.39 1 0.40 1 0.17 1 0.32 1 0.34 1
FEZ Yanan 0.55 I 0.43 I 0.16 1 0.38 1 0.44 I
I H Hanzhong 0.90 I 0.93 11 0.59 I 0.90 1l 0.96 1l
Ak Yulin 0.64 I 0.55 I 0.39 1 0.52 I 0.66 I
B Ankang 0.75 I 0.83 11 0.56 I 0.81 1l 0.90 1l
T Shangluo 0.84 I 0.83 11 0.37 1 0.60 I 0.66 I
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Table 5 Pollutant emission contents of livestock

manure in Shaanxi/10* t

AEAY Year COD BOD NH; - N TN TP
2006 200.37  122.26  12.79  312.17  138.91
2007 131.89  111.99  12.60  307.37  140.66
2008 70.00 61.45 6.49  161.07 83.95
2009 107.78 92.41 10.22  249.26  118.45
2010 121.25  104.09  11.47  278.00  132.84
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