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Pollutants Loads of Livestock and Poultry Breeding in Hai Basin, China
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Abstract: Pollution from livestock and poultry breeding can be calculated by three indicators according to different stages of pollution, name—
ly, pollutants loads contained in animal wastes, loads discharged with waste water and loads delivered into rivers. By setting up and applying
Export Coefficient Modeling approach for livestock and poultry breeding, the thesis estimated pollutants loads contained in animal wastes,
discharged with waste water and delivered into rivers respectively in Hai Basin on the basis of each province and each water district. In 2007,
pollutants loads contained in animal wastes totaled COD 5 346.9 kilotons, BOD 4 594.7 kilotons, NH;—N 454.2 kilotons, TN 1 165.3 kilotons
and TP 371.6 kilotons; pollutants loads discharged with waste water reached COD 360 kilotons, NH;—N 28.8 kilotons, TN 41.5 kilotons and
TP 5.5 kilotons; pollutants loads delivered into rivers amounted to COD 72 kilotons, NH;-N 5.8 kilotons, TN 8.3 kilotons and TP 1.1 kilotons.
On the provincial level, Hebei Province, the main body of Hai Basin, accounted for the largest proportion. It contributed 51% of pollutants
loads contained in animal wastes,54.4% of pollutants loads discharged with waste water and delivered into rivers respectively. On the water
district level, Tuhaimajiahe Plain, the main agricultural and livestock concentrated region, occupied the biggest share. It contributed 23.7% of
pollutants loads contained in animal wastes, 18.66% of pollutants loads discharged with waste water and delivered into rivers respectively.
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Table 1 Water districts in Hai Basin
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Table 2 Quantity of livestock and poultry raised in Hai Basin

I T R S S i
JeaT 13 288.56 23.12 78.88 12 946.73
T 12 262.08 27.16 35.29 5 684.10
Ak 142 2 964.20 474.99 1583.70 52 107.80
i) 44 118.29 41.19 602.69 66.86
NN 34 733.94 68.13 318.12 15 201.49
W% 29 678.68 235.50 387.62 26 375.08
INEann 9 39.35 70.77 313.16 0.05
LT 2 18.99 4.53 - 113.61
&t 285 5 104.09 945.39 3319.46 112 495.72
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Table 3 Discharge rate of animal wastes

BH L F ¥ b s
% kg-d? 20.0 2.0 0.12 0.13
kg-al 73000 3980 252 273

74 kg-d? 10.0 33 — —
kg:a' 36500 6567 — —

M d 365 199 210 210

B B RESRI RIS B e E MR L E S I
W5 YeE LA K B IA X SRR E B BB (R 4)

R4 BREEPFSEYTFHEE (kg-t")

Table 4 Average content of pollutants loads in animal wastes(kg+t™)

WiH COD BOD NH:-N TP TN
X 31.0 24.53 1.7 1.18 437
4R 6.0 4.0 35 0.40 8.0
¥k 52.0 57.03 3.1 3.41 5.88
IR 9.0 5.0 1.4 0.52 3.3
X3 45.0 479 478 537 9.84
2 46.3 30.0 0.8 6.20 11.0
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Table 5 Coefficient of waste water and average concentration of

pollutants loads in waste water

BB KRR COD/  NH,-N/ TN/ TP/
Rk kg k(R)'-d? mg-L™ mg-L™ mg-L*' mg-L?

¥ 15 2 640 261 370 43.55
A4 20 887 22.1 41.1 5.33
P4 48 983 51 67.8 18.35

X 0.25 27 1.85 4.7 0.139

it 1.5 27 1.85 4.7 0.139
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Table 6 Quantity of animal wastes of each water district and province in Hai Basin

£ R £ 173 £ 173 £
L= X 81 133 182 91 8 13 152
6 PO TR 174 287 469 234 19 31 174
FGET WAL LI X 13 21 283 141 50 82 0
K E I FE 7K PR 2 = 3R (X JH] 30 49 493 247 38 63 120
KIETTEREIR 113 187 269 134 27 44 205
RIEMVEF IR 175 288 266 133 15 25 166
KB X 97 159 229 115 17 29 74
B RiE R 152 252 487 244 47 78 378
1 TS B 184 304 349 175 38 63 208
BTN 146 241 194 97 48 79 101
ERZRUR A 239 394 503 251 23 38 228
FAMILX 73 121 270 135 15 25 72
RS S JE S B ARV Y 167 275 475 238 6 11 124
e L X 68 112 585 293 33 55 128
& T R 320 529 1 847 923 56 92 865
WIRA 2032 3352 6 901 3 451 440 728 2995
dbz 115 190 169 84 10 17 340
PR 104 172 198 99 5 8 149
-t 1180 1947 3 467 1734 210 347 1368
1Ly 47 78 301 150 80 132 2
TR 292 482 497 249 42 70 399
%R 270 446 1719 860 51 85 692
SEnn 16 26 517 258 42 69 0
L7 8 12 33 17 0 0 3
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(1)2007 4%, WK & & S5 =415 3 0 51k
COD 534.69 J7 t.BOD 459.47 J7 t NH,-N 45.42 Jjt,
MR 116.53 J7 BB 37.16 J7 to NBE KB MdLE
B bl R (B 1), &R B ETTAERN
6102 77 t, H &M B &R 51%; \N& 3 KX KFE,
FER% R R AT & el K (B 2), S5 &
=Rk 283.36 J7 t, (H&RIBUE R 23.7%.

(2)2007 4, PR & & SR~ 157K 41 672.73
Tt HEs 44 COD 36 J7 t . NH;-N 2.88 J7 t. B4
415 T3 t 58 0.55 T1 1o NSERE LA BT b Lt
Bl K (E 3), &RE WA HEE R 23.71 T t,
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TR G R (B 4), & 2875 e & E

R BARBEENE 3 EREGEERTLEMEE(T )

Table 7 Pollutants loads contained in animal wastes of each water district and province in Hai Basin

X CcoD BOD NH;-N TP TN
AE=mX 19.07 16.55 1.53 1.51 4.11

B[ AT 3473 30.10 3.02 222 7.46
FKE MK B BN X 13.79 11.61 131 0.66 3.08
K E T B K P 2 = 2% i X ] 26.81 22.19 2.41 1.66 6.15
KIEMIER L 27.83 24.26 226 2.15 5.97
KIETTETEIER 29.30 25.92 241 2.14 6.11
RIEMILX 18.78 16.40 1.61 1.23 3.98

DA e T B AR R 47.19 40.64 3.82 371 10.28
TE T 36.26 31.86 2.99 2.63 7.61

BT X 24.15 21.74 2.00 1.68 4.87
FFMEIE 44.99 39.33 3.79 3.13 9.55
FFMILX 18.42 15.72 1.61 1.17 4,01

FESER W& R3] 3341 28.73 2.92 2.11 7.23
B I X 32.54 27.10 2.92 1.98 7.38
BT 127.41 107.24 10.82 9.16 28.73
WA 534.69 459.47 4542 37.16 116.53

[ 29.63 25.90 221 2.73 6.37

Fouk 20.84 18.19 1.69 1.60 445

L 273.25 236.00 23.30 18.63 59.02

1L 18.80 16.34 173 0.97 3.97

TRg 57.47 50.56 4.64 4.42 12.11

7R 111.55 93.57 9.60 775 25.25

e 21.39 17.44 2.09 0.96 497

T 1.77 1.49 0.16 0.10 0.39
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animal wastes of each province in Hai Basin waste water of each province in Hai Basin
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Figure 2 Proportion of pollutants loads contained in animal wastes of each water district in Hai Basin
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Figure 4 Proportion of pollutants loads discharged with waste water of each water district in Hai Basin
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Table 8 Quantity of waste water and pollutants loads contained in waste water

X KR COD NH,-N TN TP

JE=d X 1707.81 1.20 0.10 0.14 0.02

G| AL O 242947 2.67 0.22 0.31 0.04
FKE MK B I X 715.03 1.07 0.08 0.11 0.02
K ETAIE FH K B 2 = 2K X ] 1936.24 1.48 0.10 0.14 0.02
KIEMEFR L 2 413.88 1.85 0.16 0.23 0.03
KIETTETEIER 2 325.63 2.33 0.20 0.29 0.04
RIEMILX 1334.62 1.50 0.13 0.18 0.02

DA e T B AR R 4 225.66 2.82 0.23 0.33 0.04
TE T 2 885.12 2.80 0.24 0.35 0.04
A L X 1 764.09 224 0.20 0.29 0.04
FFALE 343237 3.43 0.29 0.42 0.05
FAMILX 1 298.62 132 0.10 0.15 0.02
FESER W& R3] 2327.51 2.49 0.20 0.29 0.04
B I X 227377 1.96 0.14 0.20 0.03

FEB LI 10 602.92 6.82 0.49 0.72 0.10
WA 41 672.73 36.00 2.88 4.15 0.55

[ 3135.84 1.57 0.14 0.20 0.02

F 1790.22 1.42 0.12 0.17 0.02

L 20 681.39 19.53 1.59 2.29 0.30

17 999.86 1.74 0.14 0.20 0.03

O] 4892.43 4.18 0.36 0.52 0.06

IR 8 974.75 6.05 0.43 0.63 0.09

e 1.092.79 139 0.09 0.13 0.02

s 105.45 0.13 0.01 0.01 0.00

1 8.13 1 t, HaWmE L BN 18.66%,

(3)2007 4, &WIE & FREA WG LY COD
7.2 75 t.NH5-N 0.58 J7 t. S5 0.83 J7 t M@ 0.11 J7
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TEATE N 474 7 t, HEMIBEER 54.4%; N4 3
RIXRF , 5% LB TR BT & B, & 2T 4
YA AR R 1.63 77 t, HARBMEER 18.66%,
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Table 9 Quantity of pollutants loads delivered into rivers of each water district and province in Hai Basin

53X COD NH:-N TN TP
=X 2 391 200 290 37
| AL 5346 438 629 82
FKE TR K BE A B X 2136 157 226 32
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RIEA X 3010 253 363 47
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