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Estimation of Production Amount and Environmental

Effect of Livestock Manurein Qingjiang Basin
Chen Shaohua Du Dongyun

( Research Center for Heavy Metal Wastewater Treatment and Reuse Engineering & Technology of Hubei Province

College of Resources and Environmental Science South-Central University for Nationalities Wuhan 430074  China)

Abstract Based on the livestock data in Qingjiang basin from 2008 to 2013 the amount of livestock manure were
calculated by using the excretion coefficient method and their environmental effect on farmland and water was evaluated.
The results indicated that the average farmland pollution loading was 20. 30 t/hm’ during 2008 to 2013 already showing
some environmental effect. According to the present trend the loading would reach 30 t/hm’ in 2016 which might affect
environment seriously. Among all the pollutants the amount of COD (223057.59 t) was the most accounting for 39.72%
of the total. The amount of ammonia nitrogen ( 18433.59 t) was least accounting for 3. 48% of the total. Among the
various pollutants TN and TP had most significant influence on water environment with equal-standard discharge rate of
40.43% and 34.58% respectively. The contribution of pig sheep cow and poultry to water pollution was 55. 83%
26.41% 14.06% and 3.68% respectively. Among the ten counties and cities in Qingjiang basin Yidu City contributed
most to water pollution with a rate of 16. 33% followed by Changyang Country Enshi City Lichuan City Badong
Country Jianshi Country Xuan’en Country Xianfeng Wufeng and Hefeng Country with the corresponding contribution
being 14.68% 13.24% 11.69% 10.72% 9.90% 6.78% 6.66% 5.20% and 4.80% respectively.

Keywords Qingjiang basin; livestock and poultry breeding; environmental effect; farmland load
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Tab.2  Amount of livestock manure in Qingjiang basin during 2008 to 2013
m/kt
2008 2016.6 2933.3 798.8 479.3 999.1 499.6 244.1 7970.7
2009 2261.1 3288.9 868.7 521.2 1083.7 541.8 277.8 8843.2
2010 2430.6 3535.4 969.3 581.6 1215.1 607.5 314.4 9653.8
2011 2623.5 3816.0 1039.3 623.6 1405.8 702.9 341.8 10552.8
2012 2816.6 4096.9 1128.3 677.0 1464.2 732.1 370.1 11285.2
2013 3024.5 4399.2 1203.6 722.2 1583.0 791.5 399.8 12123.8
2528.8 3678.3 1001.3 600. 8 1291.8 645.9 324.7 10071.6
| % 61.63 15.91 19.24 3.22
2.2 20.30 t/hm’ 0.68
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Tab.4  Environmental risk value of livestock manure farmland load in Qingjiang basin during 2008 to 2013
m/kt S/ khm* ¢ /(t*hm7?) R
2008 7875.7 471.2 16.71 0.56 11
2009 8707.0 484.2 17.98 0.60 I
2010 9571.6 489.6 19.55 0.65 I
2011 10557.1 499.0 21.16 0.71 11
2012 11249.6 503.2 22.36 0.75 11
2013 12098. 8 503.0 24.05 0.80 111
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Tab.5 Environmental risk value of livestock manure farmland load in Qingjiang basin
m/ kt S/ khm? g /(tehm7?) R
1273.5 73.5 17.33 0.58 I
978.9 37.5 26.10 0.87 11
999.3 36.0 27.76 0.93 11
1141.4 105.5 10.82 0.36 I
676.7 42.0 16.11 0.54 I
646.0 44.0 14. 68 0.49 I
470.9 20.1 23.42 0.78 11
509.6 19.2 26.54 0.88 11
1563.4 53.8 29.06 0.97 11
1750.3 15.8 110.78 3.69 VI
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Tab.6  Amount of various pollutants in Qingjiang basin during 2008 to 2013
m/t
BOD, COD NH;—N TP TN
2008 166826. 02 176996. 16 14662. 04 14528.89 46376.28 419389. 39
2009 186259. 82 197455.39 16294. 14 16144. 85 51272.48 467426. 68
2010 202096. 35 214549.92 17711.83 17676.38 56363. 66 508398. 14
2011 218627. 89 232109.32 19204.92 19421.33 62171.38 551534.84
2012 234904. 40 249459. 16 20612.22 20725.94 66248.57 591950.29
2013 252182.72 267775.59 22116.41 22296.30 71250.02 635621.04
210149.53 223057.59 18433.59 18465. 62 58947.07 529053. 40
2008 ~ 2013 COD(30703.11 t) BOD,( 22983. 72
{) JTN( 14890.74 1) .NH,—N(4249. 43 1) .TP( 2567.
(7. 7 131).
2008 ~2013
7 2008 ~2013
Tab.7  Losed pollutant amount of livestock manure into water during 2008 to 2013
m/t
BODs COD NH;—N TP TN
2008 18249. 83 24383.52 3381.73 2020.42 11738.83 59774.33
2009 20361.08 27204.12 3754.18 2239.34 12952.53 66511.25
2010 22078. 83 29507.32 4085.56 2453.07 14229.37 72354.15
2011 23943.75 31966. 60 4424.37 2707.11 15710.41 78752.24
2012 25686. 11 34314.97 4753.02 2881.86 16727.70 84363. 66
2013 27582.72 36842. 15 5097.74 3100.99 17985.57 90609. 17
22983.72 30703. 11 4249.43 2567.13 14890. 74 75394.13
COD
2008 ~2013 2046.87 t 2.78% .
(8 N TP
8 2008 2013
5 ( 2)
™ 29781.47 t 10 BOD;
40.43% TP.NH,—N.BOD; NH,—N COD.TP.TN
25671.32 8498.87 7T7661.24 t BOD,.COD.NH,—N.TP.
34.85% 11.54% 10.40% . TN
8
Tab.8 Equal standard pollution discharge amount of different pollution factors into water bodies in Qingjiang basin
m/t
BODy COD NH;—N TP TN
2008 6083.28 1625.57 6763.46 20204.20 234717.66 58154.16
2009 6787.03 1813. 61 7508.36 22393.40 25905. 06 64407. 45
2010 7359.61 1967. 15 8171.12 24530.70 28458.74 70487.32
2011 7981.25 2131.11 8848.74 27071. 10 31420. 82 77453.02
2012 8562.04 2287.66 9506. 04 28818. 60 33455.40 82629.74
2013 9194.24 2456. 14 10195.48 31009.90 35971. 14 88826.90
7661.24 2046. 87 8498.87 25671.32 29781.47 73659.77
3.68%
( 3) ( 4)
3. 4 10

55.83%:;

16.33%.
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Fig.2 Contribution rate of different pollution factors from different counties
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