RAVFREERI =2 2009,29(4):758-763

Journal of Agro-Environment Science

BB ok =gk B X R A 4 T TS 7K HE ASURRAE A
A ES i

BgT, R M, THEX, X K, R E, ZRR
(TP SR R A TR T 505, TR 400045)

i BN T IR SR RN A TE TS K HERCRAE , IERA PR AR A V815 JR L, SR I IR = e X 3 MTEL X R R & B ik
AR 18 F JLRL R P o Mol v 42, % He A 36 ¥5 7K H 724 & .pH..COD . TP TN TAN % 6 Tf54ailbf7 T34k 12 A
BUERER M . 255K, 18 PRI R P AETETSK A H FP=E & pH. COD TP TN TAN Z538HR 134 K458 : 15.22 Lecap™+d,
6.67.838.93 mg-L,4.19 mg-L.53.60 mg-L*,13.39 mg- L, HA AIi5/K H =4 & BT SRR Tedn o R B 8 5 FIREE A
T T5K IS ; COD TP TN TAN R B B9 (A8 (b R B0 B Zove P I, & Rk B A 1 3042, L COD TP TN TAN ¥k & 2 [H] 2
A BENIEARRNE  MAh, FIHT SPSS 3R EMA AR A TG 15 /K HEBCRAE I HUR B R P I KE R E T KBS N R H T T
ST, R B R AR A8 15K 3 H =4 i R 2 B 2 R dbigl, COD (9 22230 B 38 S b MR A K-S FIZR , TP [ 82
M H R IR G IC T K, TN 1 TAN () EEE AR BTED .

SRR : =R X AT AR VE TS K HEBURHE s 5% ma L 38 5 AR 1

FESHES X502 XEMFEE:A  XEHS:1672-2043(2010)04-0758-06

Discharge Characteristic of the Rural Domestic Wastewater and Its Influencing Factors in the Three Gorges
Reservoir Region of Chongqing
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Abstract ; Domestic wastewater is an important source of rural environmental pollution while less study is reported on it. In order to evaluate
the status of rural domestic wastewater pollution in the Three Gorges Reservoir Region, 18 typical peasant households with different income
levels and life styles in three administrative districts were investigated and characteristic indices of rural domestic wastewater, including the
daily discharge per capita, pH, chemical oxygen demand (COD ), total phosphorus (TP), total nitrogen (TN ) and total ammonia nitrogen
(TAN) of rural domestic wastewater, were made a continuous monitoring for 12 months for them. The results showed that the average values
of the daily discharge per capita, pH, COD, TP, TN, TAN were 15.22 L-cap™-d™, 6.67, 838.93 mg-L", 4.19 mg- L, 53.60 mg-L" and 13.39
mg- L™ respectively. The daily discharge per capita of rural domestic wastewater was much lower than that of municipal domestic sewage, but
the concentrations of other indices were much higher. The concentrations of the indices, including COD, TP, TN and TAN among which there
were significant positive correlations, had an obvious change with season, namely lower in the summer and higher in the winter. Furthermore,
factors of influencing rural domestic wastewater discharge characteristic, including region , season, income level and sewer facility, were an—
alyzed by the software SPSS. The results indicated that region played a dominant role in the daily discharge per capita of rural domestic
wastewater, that the concentration of COD was influenced by region, income levels and season, and that region and sewer facility had a deep
effect on the concentration of TP, while the main influencing factor for the concentration of TN and TAN was the season.
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Table 1 Basic statistics of each monitoring index of 18 peasant households

#Hhn FEE gL B/MA I bR TR IR A5t R B %
A HP=R/ cap?-d?  21.67 15.00 1.25 221.94 22.99 421 27.96 106.12
pH f& 6.67 6.85 3.56 9.38 1.04 -0.56 0.64 15.59
COD/mg-L* 1 296.96 892.50 70.00 8 770.00 1 382.10 2.84 10.14 106.56
TP/mg+ L 634 4.46 0.52 4192 6.33 2.65 9.68 99.84
TN/mg+ L 61.43 5447 12.38 239.33 3229 1.58 429 5256
TAN/mg-L? 17.83 13.96 046 105.96 14.59 2.75 11.53 81.83
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Table 2 Kolmogorov—Smirnov results based on natural logarithmic

transformation of each monitoring index of 18 peasant households

. IR R R XA R
wE  wE P WE BE P
ABHFEER 4211 27962 0.000 -0.087 0477  0.078
pH -0.561 0642 0067 — — —
CoD 3730 14794 0000 -0.120 -0.145 0990
TP 4059 23700 0000 -0.170 -0.522 0.381
TN 4238 26368 0000 -0098 0.106 0955
TAN 4678 29.001 0.000 -0.661 1804 0467
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Figure 1 The annual change of each monitoring indices of rural domestic wastewater in the Three Gorges Reservoir of Chongqing
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Table 3 Analysis results of influence factors of rural domestic wastewater used mixed linear model

B RE ZHET ABWETEKE COD TP N TAN
FEVLIRER i, BEKF 0.000 0 0.000 9 0.024 5 0.154 8 0.110 0
MR 0.678 2 03155 0.187 6 0.108 3 0.1250
EeEE i BEKF 0.057 2 0.047 7 0.711 4 0.045 9 0.040 3
W ATKF BEKFE 0.245 9 0.003 8 0.077 7 0.541 0 0.331 4
B FK BEKF 0.357 8 0.482 5 0.021 9 0.245 1 0933 6
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Table 4 Pearson Correlation test results of rural domestic

wastewater indices

Eit7an 1 2 3 4 5 6
LpH {4 1

2.C0D  -0.452%* 1

3TP  —0.419%%  (.382%* 1

4TN 0276  0.442%% 0030 7** 1

5TAN  -0.136*  0.350**  0.029 4%*  0477%* 1
]g%;g(?% 0.016  -0.187** —0.018 9** —0.178** -0.034 1

. ##P<0.01,*P<0.05,

TP COD pH{H

5KE TAN TN

AR

TAN A¥yBF=
T5KE

E 2 RAFEFBTKEIFEISER Pearson HHX RERE A B B
Figure 2 The matrix scatter diagram of Pearson Correlation test
results of rural domestic wastewater indices

i 4 FIE 2 50

(DR A EEK A B =4 &5 COD. TP, TN
WEZ AR BN, BASEKE RS
7K ) COD TP TN ¥ FE &A% ; T A4i5 /K B & 515
/KA pH (B TAN MIX AR R, AIREREH TN
V5K FEARBNR P B G e FK , BRI
ARAE

(2)pH {575 7K ] COD.TP.TN.TAN ¥ fiF 35 &
fitH%, Xf& COD.TP.TN.TAN —ERE I KT
TSR A VLR B, T A WL B R, HAE R )
W5 IR 2, B pH E#4K; pH {55 COD,
TP ¥ B (A 56 2R B SHE K (-0.452 F1-0.419) th,

BT X — 5.

(3)COD TP, TN.,TAN 2 [0 # 5F & & K 1EAHR
P, AR R R, AR U SR, B
TR BRI R /N B AR P B AT 7 AR R R AL [F e
IRt B T AR A AL 1 V5 K A5 FE A Ll 4 1, T R 4b
R AR PR BRI SRR

3 &g

(DBEERERZIRERX 3 MTEX P RFEZE
WAIKF. BICTKEARY 18 A& 7 AT 157K HEK
TEOLHEAT 12 A BRI, B iR E R =0k
X B TLR N AR TS V5 K B HECRFAE : A H A&
pH.COD TP TN.TAN ¥5 4453k 2 (19 F-B17K - 43 51 A
1522 L-cap™+-d™.6.67.838.93 mg-L.7.4.19 mg-L™,
53.60 mg-L1.13.39 mg- L', A#y H =4 B0 BAL TR
ARTETS KBRS, TSR AR b VR B B 2 & T
WA TETGK

(2)HE PR =R PE DR ARG V5K A H P B i
FE 0 R R, COD #9 T E 50 R 2 s,
W ATKFEFIZETT, TP By F 2R R A T T K M
I, TN 1 TAN () =220 RN F5

(3)47E 757K #) COD TP, TN . TAN ¥R KBF
MR FRERG, LFREERMAE, JFEH
COD.TP.TN.TAN ¥ Z Al B 82 0 1A ot

S 30k :

[1] EZ IR ER. 2007 570 HFRERR AL AIRIR]. JLET : ER IR
3%, 2008 :41.
Ministry of Environmental Protection of the People’s Republic of China.
China environmental state bulletin:2007[R]. Beijing: Ministry of Envi—
ronmental Protection, 2008:41.

217 & ANFX, EEZ, 5 EERMGKERER k& EEE
TRITL. PRI AR, 2008, 4(1):65-67.
YAN Yan, SUN Yu—fei, DONG Zheng—ju, et al. Rural waste water man—
agement experience of America and its enlightenment to China[J]. Envi—
ronmental Protection, 2008, 4(1):65-67.

BITEe, 250, @ P BEREEFEXERSRETN 5RE S
LI ARV FRIEBL A2, 2007, 26(3) - 857-862.
CAO Yan-long, LI Chong—ming, KAN Ping. Evaluating and clustering
analysis of non—point source pollution in Chongging three gorges reser—
voir region[J]. Journal of A gro—Environment Science, 2007, 26(3): 857~
862.

(4] BRE R, BHR58 PRIRAR, 85, LT IR J - i " A5 S5 B P Al
RIS QAR ARAT ). Ak, 2008, 41(8 ) :2362-2369.
CHEN Yu-cheng, YANG Zhi—min, CHEN Qing-hua, et al. Source ap—

portionment of agricultural non— point source pollution in Chongging



F29EH AW K b H o

A 763

based on pressure-response system[]]. Scientia A gricultura Sinica, 2008,
41(8):2362-2369.

[5] TRYERE, SR, HhZE. dhEAOV IR LB AT RS X HR ).
R Ok B2, 2004,37(7 ) : 1008-1033.

ZHANG Wei-li, JI Hong—jie, XU Ai-guo. Estimation of agricultural
non —point source pollution in China and the alleviating strategies [J].
Scientia A gricultura Sinica, 2004,37(7) : 1008-1033.

(61 B3 BB & % KEKEEERLS RV mES

JLRgEE . RALIREERLA2AAR, 2005, 2434 ). 118-124.
CHENG Bo, ZHANG Ze, CHEN Ling, et al. Eutrophication of Taihu
lake and pollution from agricultural non—point sources in lake Taihu
basin[J]. Journal of A gro—Environment Science, 2005,24( Supplement ) ;
118-124.

(7] B, R, EM RIS T IR R AT ). ARk SR,
2007,26(4).21-24.

MAQ Jian—zhong, WU Xiu—ping. Brief talk on village non—point source
pollution in Dianchi lake watershed[J]. Environmenial Science Survey,
2007,26(4):21-24.
[8] Maillarda P, Santosb N A P. A spatial -statistical approach for modeling
the effect of non—point source pollution on different water quality pa—
rameters in the Velhas river watershed —Brazil[J]. Journal of Environmen—
tal Management, 2008, 86(1):158-170.
[9] Keshavarzi A R, Sharifzadeh M, Haghighi A A K, et al. Rural domestic
water consumption behavior: A case study in Ramjerd area, Fars province,
LR.Iran[J]. Water Research, 2006, 40(6):1173-1178.
[10] 3 B, By BACTTRO B IR ) 8 5 7T e 82 R R XS SRR
SN AR FMRRLEEEAR, 2006,25 (1T :456-460.
HUANG Jun, ZHAO Zhong—jin. Agricultural resource, agro—environ—
ment and respect of sustainable development in Chongging[J]. Journal
of A gro—Enwironment Science, 2006,25( Supplement ) : 456-460.

[11] Z5%, FRE, AR, B =8 MAKR S EMBIa RS
EH)] K IR, 2001(3):36-39.

LI Bao—gui, YIN Cheng—qing, ZHOU Huai-dong. Water environmental
problems and conirolling strategies as well as management of the
“Three Lakes” in China[J]. Water Issue Forum, 2001(3):36-39.

[12] ERFR R BIR GBI A4 ik YR <. K FBOK I
WA IR 26 4 B U e E PR B2 B iR, 2002 8.
Editorial Committee of the Analytical Method of Water and Wastewater
of the State Environmental Protection Administration of China. Ana—
Iytical methods of water and wastewater[M]. Forth edition. Beijing:
China Environmental Science Press, 2002 8.

(131 4R, BB, 2T, 4. RAHETR TSR CRBRIE) KB 27
EHFFLI] MEERLE, 2008, 26(7) :854-857.

XU Hong-bin, LV Xi—wu, LI Xian—ning, et al. Investigation on village
sewage pollution in the zone of Tai lake[]J]. Henan Science, 2008, 26
(7):854-857.

(41 E R, 2T, 2R, 5 AWl T 2 AR
AR TSR] T E LK HEK, 2008, 24(1):30-34.

CAO Da -wei, LI Xian —ning, LI Xiao —an, et al. Buried integrated
biofilter process for treatment of rural domestic sewage [J]. China
Water & Wastewater, 2008, 24(1):30-34.

[I51E 7,8 38, XUEhs, 45 RERst XK B IR 55 KR AE
S RargEl)]. BACTRBT E2F, 2008, 35(19) :3687-3689.

WANG Yang, Zeng Qiang, LIU Hong—liang, et al. Prevalence survey
and counter measures study on garbage and sewage in rural areas of
Tianjin[J]. Modern Preventive Medicine, 2008, 35(19):3687-3689.

[16] WHTAE GETH R, WiTTSET M. JE0 - RS AL, 2006.
Zhejiang Statistics Bureau. Zhejiang statistical yearbook [M]. Beijing:
China Statistics Press, 2006.

[17] B0, B3, bk, 5. AR AL LR A A 15 15 K RFSE L.
B 47k HEK, 2006, 22(5):35-39.

HUANG Xiang—feng, CHI Jin—ping, HE Shao-lin, et al. Treatment of
domestic wastewater with high—rage algal pond in rural areas[]]. China
Water & Wastewater, 2006, 22(5) :35-39.



