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Analysis of Cost Benefit of Sewage Irrigation in Kaifeng
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Abstract: A ccording to the municipal w ater utilization data in Kaifeng, the amount of reused sew age from agricultural irrigation,

municipal, and industrial water consumption were calculated. Because the sewage reuse in agricultural irrigation involves many

environmental problems, this paper analyzes the im pacts of sew age irrigation on the As and Pb contents in soil, wheat quality,

quality of groundw ater, and health of the residents in the irrigation district. In addition, based on the basic cost effectiveness the

ory, the market value method, shadow engineering method, and human capital method were selected to calculate the direct and

indirect benefits resulting from irrigation. These benefits were converted to the benefit of one cubic meter of water. Finally, the

net benefit of sewage irrigation was obtained by comparing t he irrigation cost and benefit of one cubic meter of water, which of

fered the insights for the cost benefit of sew age reuse in agricultural irrigation in Kaifeng.
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Table I Plan of sewage treatment capability and wastewater reuse in the sewage treatment plant of Kaifeng
t/a
KVAE T5KALEE) 44 FK B abFE e 75 7K A1 5 7K HE = COD HE= AR H =
R VU IX V5 K Ab B 8 J7 - 2920 )7 2 336 -

PHIX 75 K AbE 8 J7 - 2920 J7 2 336 -
20104 . — 4 b

ARIX Y5 KA fﬁﬁi fg % 2920 Ji 2555 )7 2 44 638.75

VU IX V5 K Ab B 8 J7 2920 )7 2 336 -
2020 4F — b EE 20 7

R V5K A 7 )

RIX 5K Ab B ) gk 15 T 2920 /i 2555 J1 2 044 638.75
20304 PE X 5 K AbBE ) 157 3650 J7 1825 )5 1 460 456.25

RIX V5 KA 20 Ji 54751 182505 1 460 456. 25
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A GRAG K AT el [l KA. b i IE 8% K, TR i
AN 486. 577 m?, MRl 1 B 75 K25 0. 63 J1 m?/d, B
SELLT AN A, ERKEZA 132.3 im’s
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Table 2 Water consumption of each type of industry

in Kaifeng in 2000

Jim3
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L FH MU 61.09 86.77 12.22
£ b il 100. 88 11.93 22.19
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Fig. 1 Content of As in soil
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Fig.2 Content of Pbin soil
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Table 3 Water quality of each section of the Huiji River
T H & Fx
REEH R - EmAR  AERERRE K i * # ey
[(mge L'ty /(mg* ') /(mg+ L) /(mg* L") /(mge ') /(mge L) /(mge L)

PAELER /i 7.73 304 93 31.8 0.021 0. 000 03 0.015 -
TFE B KT 7.25 611 154 61.3 0.11 0. 000 03 0.015 1.43
TrE B R 7.19 887 276 40. 4 0.035 0. 000 067 0.015 -
TrE B 7.51 598 248 56.6 0.019 0. 000 03 0.015 -
%' J¢ 7.49 2 070 434 46.9 0.053 0. 000 03 0.015 -
EPN 7.44 1340 336 31.8 0.029 0. 000 03 0.015 -
KK 3k 7.49 1760 422 2.09 0.018 0. 000 08 0. 04 2.04
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Table 4 Com parison of yields between clean water and wastewater

irrigation in T aipinggang sew age irrigation area of Kaifeng

HEK 5 ST ORI ¢ 7/ (kg s hm2)
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V5 K EE 47.71 6 825

(4) V5 7K BEBE XS Ja DA HE (R 58 Wiy o 75 7K HE T ) N\ A it B
VR R 3 R AR BT o B B, VK R VS G
TAMEY A, K& S AT AT F DTN ARAE B, 1A
AEIIETE, AR TDRIR 2. b. iR 2K I s
e, JRE AV FBHEAT 1 A VS RE X WA VP2 TS HEX
AT K R KA S I KR, R R TR EAS 240 G 2= T
IR IITG R NARAR R IR KL H o e ¥5 Rem AR B 75K
PR T 11 o RS A 5 i U A LR S
5

Table 5 Health impacts of wastewater irrigation in Kaifeng
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Table 6 Average production value and expense of each type of crop in Kaifeng in 2000
JG/ hm?2
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B=E\+ (G + Gy)Ls= 0.317+ (0. 081+ 0. 505) x
0. 361= 0. 53 Ji/m’
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Table 7 Results of socic economic benefits

of wastewater irrigation in Kaifeng

JG/ m3

BT KRB TR A E, 0.317
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BT IR R 1) 42 28
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5

AR SRR Ty 7K AL B R K BT IR, o5 TR Ak
HTBC AR b 7Kg A [ P A K, 45t mT AT 25 R
(e FHZK o 57K KA [ T R 3 22 PR ) 3, Jx 4
WL 7 A RN T 9% I8 a8 20 M (KO B2 o T ok B
B FEWEAT VRO, R TN ) BEA IR A5 1 TR K
AT VP AR RS (X T Hicdle 10 2SR ™ #, I H A ()
e B RS IUE BEBEK, ol Tl AR A6, AE TS At R T
I EE . SCP R IE T R IR, B T
PIRENE

A B 1R3G5 AN I EAA A R — R IR S 1 AETT
SIS N A AR K PR A P R 28 e A5 /K AT RERE AR AR A2
77 R 7 ity 22 R TTY, JORE 2 4 T 9 R A R A . X
IR B AR AT AR AR OR AKCR L A B4 BT T RO AT LS A,
LSRR, O e At S e v K IR T Ak, HET, Hs
S g3 A BRI AR 3T K ] A E D R K S e A
AIATH, 55 R WL -

(References) :

[1] FFEHTARUR. FFEH K ¥ 2 4R 2002) [ R . TP FFEH K
FJ J5, 2003. ( Kaifeng Water Resources Bureau. Kaifeng City
Water Resources Bulletin( 2002) [ R]. Kaifeng: Kaifeng Water
Resources Bureau, 2003. (in Chinese))

[2] GB 3838 88, Mfi /KFFEE BT A% [ S]. (GB3838 88, Enviromr
mental Quality Standards for Surface Water[ S]. (in Chinese))

[3] SL 6394, Hizk/K BT A ARHE[ S]. (SL63 94, Quality Stand

ards for Surface Water Resources[ S]. (in Chinese))

2 S

* 160 -

[4]  AREEDE. WA RS X K 48 NOs N R NOx N I 2848 46 S ok
JH[D]. JF & W B K 2%, 2011, (ZOU Gutying. The Spatic
T em poral Change and Source of Nitrate and Nitrite Nitrogen in
Aquatic System from Huat He River in High Cancer Area[ D].
Kaifeng: Henan University, 2011. (in Chinese))

[5] GB 50282-98, 31l Z5 /K LREHLKI BVE[ S]. (GB 5028298, City
Water Supply Works Planning Specification[ S]. (in Chinese))

[6] JHARIC. Wiy K fHAEF I3 HOR LA ], K dL g YRt 27,
2011,29(1): 104 105. ( TANG Biaowen. Comparison of Disir
fection T echnique for Urban Sewage Reclamation|[J]. Water
Resources and Power, 2011, 29( 1) : 104 105. (in Chinese))

(7] EAEZR. V5 KRR 5 AR K R dbR e[ ] . BRVEEE 55, 1996,
(1): 1721. (WANG De rong, Sewage Irrigation and Agricuk
tural Water Quality Control Standard| J]. Shaanxi Enviromr
ment, 1996, (1): 1721. (in Chinese))

[8]  FBES, BhIME, A8 TLHE. v A REBE X ARl AR 77 5N A4 B P 5 1
[J7. ¥R 85 54 BE 24 &5, 1994, (2): 7F79. (GUO Ying, YAO
Shu ping,ZHENG W er ping. T he Impact of Sewage Irrigation
on Farm Production and Human Health[ J]. Journal of Envr
ronment and Health, 1994, (2):7779. (in Chinese))

[9] BRER, oRse, sk 545, & S mig g Ll Z4HoR 1]

IREER, 2002, 29(6) : 21-23. (CHEN Zhi liang, QIU Rong Ir

ang, ZHANG Jing shu, et al. Removed Technology of Heavy

M etal Pollution in Soil[ J]. Environmental Protection, 2002, 29

(6):21-23. (in Chinese))

FPEAR. ST AR 5 B AR R AE ARG VTS D).
Jemt Mol K2, 2009. (WANG Ze fu. City Forestry and Real

Estate Compound E cological Management System Evaluates

[10]

Research[ D]. Beijing: Beijing Forestry U niversity, 2009. (in
Chinese))

BUIe e, bl 5 2, AR FR B8, 45 RT3 75 /KA AL R A5 930 )
[J]. ZKHE fEYR B2, 2012, 30(10) : 20-22. (RUAN Xiao bo, LU
Bao hong, XU Ling ling, et al. Variation Characteristics and Pre

[11]

diction of Ecological Water Demand in Tianchang City[J]. Water
Resources and Power, 2012, 30( 10) : 20 22. (in Chinese) )

PURNY SR FREY NEIVEENZ i TRST R AND] S| S B A IPIPN
%,2008. (LIU Xiao mei. Analysis and Optimization for Mur

[12]

nicipal Wastewater Reuse System[ D]. Beijing: North China E-
lectric Power University, 2008. (in Chinese) )

HRIGESE, X6F. R K RS G B 28 5 22 VRO T8 U] KA
2 55,2002, (11): 4+44. (HAO Xiacmei, LIU Xing ping. E-

[13]

conom ic Evaluation Method of Groundwater Environment Pok
lution[ J]. Journal of Economics of Water Resources, 2002,
(11):41-44. (in Chinese))

R RS R E i B SRR T Wb T B R,
2012, (7): 15 18. (WANG Song tao. Engels Law: T heory and

[14]

Test[ J]. Journal of Hubei University of Economics, 2012,
(7): 15 18. (in Chinese))

TR GV R RS FE 45 2000) [ M. b 50 P E S
JiR £t 2000. (Statistics Bureau of Henan Province. Henan sta
tistical yearbook (2000) [ M ]. Beijing: China Statistics Press,
2000. (in Chinese))

[15]



