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Study on the Investigation and Evaluation of the Pollutant Sources in Nanwan Reservoir Drinking Water Source Reserve

REN Yu',TIAN Jie-mei' ,CHEN Jie’ et al (1. School of Public Administration, Zhengzhou University , Zhengzhou , Henan 450001 ,2. College
of Water Conservancy & Environmental Engineering,Zhengzhou University ,Zhengzhou , Henan 450001 )

Abstract Based on the investigation of industry,agriculture ,residential live and livestock situation in protected areas of Nanwan reservoir drink-
ing water sources,equivalent standard pollution load method was used to analyze each pollution source,thus clarified the main pollution source,
pollutant and its spatial distribution in the protected area, proposed control measures on drinking water source protection. The results show that the
main pollution comes from livestock ,chemical fertilizer loss and water loss and soil erosion,the main pollutant of both point source and non — point
source is TN, while TP is the potential threat to the non-point source water body. Point source pollutant comes most from the 158 piggery along the
river,which equivalent pollution load ratio is 87.41% . Non-point pollutant mainly distributed in Tanjiahe Town, Lijiazhai Town, Shihegang Town
and Dongjiahe Town,the equivalent pollution load ratio are 31.64% ,24.50% ,16.95% and 15.68% respectively. Relative protective measure-

ments are proposed according to the evaluation results,which can provide reference for the safety and protection of drinking water source.
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Fig.1 Location and range of Nanwan reservoir drinking water source reserve
x1 BENILWFESEYMHNRE
Table 1 Main pollutant discharge of bristle processing enterprises
Jr M4 FR 7 e V57K HEH FEGYHER Main pollutant discharge /t/a
N% 7 Enterprise Product Sewage
o name yield //4i/a discharge //t/a CoD N P
1 BRI EA R 13 278 7 967 19.92 0.82 0.04
2 TERSE S TABRAF 12 969 7781 19.46 0.80 0.04
411 Total 26 247 15 748 39.38 1.62 0.08
R2 EFESREETLEUHHE
Table 2 Main pollutant discharge of domestic pollution
FEX JNE NI LA KR ZraHoK R FHEI5 YY) HERE Main pollutant discharge //t/a
e T . . Per capita Comprehensive Compr-
Administrative Population .
No. . A water cons- water con- ehensive CcOD TN TP
area umption //Va sumption //Va drainage//l/a
1 [RERhL 2349 65" 183 222 146 578 40.31 5.37 0.54
2 Y] 2218 173 004 138 403 38.06 5.07 0.51
3 R 2269 176 982 141 586 38.94 5.19 0.52
41T Total 6 836 533 208 426 566 117.31 15.64 1.56

T2 o TR A BT B K 2 i DBALT 385—2009
Note: Local standard water quota of Henan Province DB41T385 —2009

£3 MEUEESTTELMENE M=P-F-K-C (1)
Table 3 Main pollutant discharge of large scale pig farms x4 KT FRESHWSLYTRES
N R S L Table 4 Pollutant discharge caused by water and soil erosion V/a
=) ATELIX < - Main pollutant L
T Administr- Store volume i ch e X
No. (IS the end of discharge //1/a i Administra- TN TP 41t Total
ative area o ear V&S No. tive area
e COD TN TP
1 BRI 20.50 1.78 22.28
S 2z 3
1 q‘:fj‘i%%,ﬁ 22 600 281.79 81.60 7.27 9 Witk s 1.82 0.12 1.94
2 S RTET 16 950 211.34 61.20 5.45 3 W5 5 60.82 5.43 66.25
A1 Total 39 550 493.13 142.80  12.72 4 =R 3.89 0.34 4.23
5 RCINEES S 15.67 1.08 16.75
[N =y =% 6 S 29.89 2.64 32.53
2.2.3 oK SETs R am i, Bk A KRR
MK g SRS e T &, F K U 7 S 0.1 0.03 0.17

/ﬁ%ﬁﬁm‘ﬂﬂ7kﬁ*ﬁﬂi+%,‘H—%:/L\\fcij!l_;it(1 ) : &4} Total 132.73 11.42 144.15
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Table 5 Pollutant discharge of rural domestic pollution t/a

ATELIX

i.% Ad.ministra— COD TN TP 411 Total
tive area
1 EREH 65.78 7.78 1.67 75.23
2 Wbk & 29.98 3.55 0.76 34.29
3 RS 127.28 15.05 3.24 145.57
4 =S 29.87 3.53 0.76 34.16
5 WA 111.23 13.15 2.83 127.21
6 R 100.72 11.91 2.56 115.19
7 MG 6.72 0.79 0.17 7.68
43T Total 471.57 55.77 12.01 539.35

b, M, s Yy i Bf s POk O SR AR Y R OK =
(mm) 3 F Rk R KRR (km® ) 5K R 25010 7°) 5C, K
KRy ey i BHE (g/m’) .

TS /KA K LR 1 138.2 mm, BE/KT5 Y T2
4 :COD 0.675 mg/L, TN 0.253 mg/L, TP 0. 004 mg/L,
P K T B AL 1SS0, th B S A Y COD V5 4 171 faf Bk
62.22 vVa, ZI5 YL A fTE 23.32 Va, BEi5 YL fHE 0.37 Va,
2.2.4 (LAY SE TSRS i, AREER X A0k
Rt FH 15 0, 4545 s T 5 5 7K R AR 4 R D 25 20 )
FEMEAC ) 6% 2% , H LTS 45 £ AR TS e Ui
AR G5 R LEE 6,

#£6 WESRMANKEE

Table 6 Pollutant discharge of fertilizer Va
E :E’L Agiﬁfﬁia- TN TP 253 Total
tive area
1 ARG 28.96 1.39 30.35
2 HikkZ 8.55 0.36 8.91
3 TG & 51.47 2.74 54.21
4 T=HiFS 5.85 0.85 6.70
5 pUIRGIpZ £33 57.14 4.24 61.38
6 A 49.26 3.37 52.63
7 EREOIE T 1.71 0.07 1.78
4t Total 202.94 13.02 215.96

2.2.5 BFEEEFRSBUNERY fin g, SRR
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Ferhi5 44 COD TN TP [ 3 A 7K A 3 BUA 29. 55% |
10.86% \1.70% , bR 15 Y W) 9 iE A K AR B 37, 50%
5 X BB AL TR A5 Yo i e I 3% 8,

2.2.7 RIS el LS Y S R S K R A AR I £

5 2 3, — S R IN— it i A5 S — 22 P i 7 5t sk WE Y , 4R 48
Th, 245 4 A2 B YR e N 43 3 3.70 J5.20.25 T,
21.25 J7.4.80 J7 N, B3t 50 5N R BIE E A S P R K
SRBRUFR PR, SE I A 03 T S b 7 S5 A9 IR SEAR A Y T
FAVE R R AR UNE S , TP VS 7K AF NS4 215 100 7
AR o BT shat o (75 e 2 BRI & 7=k i A 06 TG
K, H PR R R 2K I EE, 157K AR LR 2K
J AR AR TR TS Y HE TS R B HE T A B L d R TS Y
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Table 7 Pollutant discharge of free range livestock Va
e LK
No 7 Administra-  COD, TN TP &1} Total
: tive area
1 ERIFH 8.1 56.8 2.2 157.1
2 Wbk 2 76.4 40.5 1.9 118.7
3 BRI S 492.2 63.2 2.7 558. 1
4 +=H#g 31.7 15.6 0.7 48.1
5 R HEEE 1251 58.0 2.6 185.6
6 #HIGME 40.5 38.4 1.9 80. 8
7 mMimIEL 3.5 1.3 0.1 4.9
41T Total 867.5 273.7 12.0 1153.2
*8 HMIEAFHSTEUTEE
Table 8 Pollutant discharge of large scale pig farms t/a
o TTBIX.
lj\iﬁ Administra-  COD, TN TP 41t Total
' tive area
1 2K FERH 62.55 17.72 1.16 81.43
2 Hikk % 42.86 12.14 0.80 55.80
3 WHRS  61.23 17.35 1.14 79.72
41t Total 166. 64 47.21 3.10 216.95

3 BRIBEZEIEN

3.1 FhAE CRASRS R G AT LR TE COD,, [ TN TP
3AMERR, SRR YRR IS Y | O HE R R R AR R
HE bR e T B TR, A5 15 YIRS 5 e G A S
gy R R (2)

P.=C./C, (2)
X, PTG Y | B SRR ( X 10° m*/a) 5 C, S iE Y
YRR (Va) s Cy 5 g 4 28 H 3% 7K 4 i (GB
3838—2002) ZF R . COD, HeBE F7 20 me/L, TN ¢
1 me/L, TP ¥4 0.2 mg/L,

55 7 NS YIEE n A5, HIR SRR HER

P=3P, (3)
BEDCIAT m AT RLIR, WZ X A 15 Ye R R
P:épj:éépij (4)
PRI j A5 YL IR R A5AR TS G B el

K, = 3P,/Px100% (5)
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Table 9 Equal standard pollution load of point source pollution

o bEE LY/ N = ERRIE YL it Equal standard ZEFRT5 G faf 1 Equal standard
o2 15 YL Pollutant discharge //t/a pollution load /' x 10° t/a pollution load ratio // %
No Pollution —
source COD TN TP COD TN TP COD TN TP 'IE:) llall
1 T () T5 Y 493.13 142. 80 12.72 24.66 142.80 63. 60 9.33 54.02 24.06  87.41
2 LRI 117.31 15.64 1.56 5.87 15.64 7.80 2.22 5.92 2.95 11.09
3 Tl A= e 39.38 1.62 0.08 1.97 1.62 0.40 0.74 0.61 0.15 1.50
41 Total 649.82 160. 06 14.36 32.49 160. 06 71.80 12.29 60.55 27.16 100

3.3 EREFRIEFEN  SAAESIRIE RN AT & iR
V5 YA faf K B A L WL 10, (4% 10 \I %1, COD 2R 5T XA
228 F5 e O AR SR TS e, AR L AR T Y G e AR/, R
S EEAR SRS YY) 0 TN V5o A MR, AR
Vgt far LU 69. 10% , Ut BH TN 244 Bl e 75 7K & 7K 475 e

1 F= AR IR A, ORI & B SR AR 15 G Kok
B AR KU TP {5 QMBI A B /D (HH AR5
TAATIA 24. 90% , FH] TP SR AL P T2 7K K AACTS D ) T2 29
TE B
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Table 10 Equal standard pollution load of non-point source pollution

o beE/ LY/ YNy Fhri5 Y Equal standard RS YLt iy H Equal standard
e V5 IR Pollutant discharge //Va pollution load Y/ 10° t/a pollution load ratio /%

Pollution
No. 291

source CoD TN TP COD TN TP COD TN TP TE'U vl

1 BB 694.61 322.53 15.20 34.73 322.53 76.00 3.21 29.82 7.03 40.06
2 AN — 202. 94 13.02 — 202.94 65.10 — 18.76 6.02 24.78
3 KR — 132.73 11.42 — 132.73 57.10 — 12.27 5.28 17.55
4 FERA TR 471.57 55.77 12.01 23.58 55.77 60.05 2.18 5.16 5.55 12.89
5 R K s 62.22 23.32 0.37 3.11 23.32 1.85 0.29 2.16 0.17 2.61
6 iR 70.25 9.99 1.84 3.51 9.99 9.20 0.32 0.92 0.85 2.10
£t Total 1 228.40 737.29 52.02 61.42 737.29 260. 10 6.00 69.10 24.90 100

BLiELr > BFSER ], COD B4 bR 15 Y i e A, i NH,
-N W6 544, X FEIEHT COD A FHE & ILE0K, A
R R (5 K 2 HEPRYE) (GB 8978—1996) H Y
—&0hRifE, COD FRAEAL N NH, - N FR{E M 4 1%, i Hu gk 1
Jekmiferf, COD FRAEA TN f 20 455 Jo s bR -
FEAIX AR T COD #9356 f . 45 b, COD fEIF 4R & &
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TN I TP (341
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WB S5 RRTS Y S0 HL 23 3 40. 06% (24 78% (17.55% , 2
Uik 82.40% (3 10) , BT HSERTIE X ) E 25 RN E &
Feol ANE 2 Bk i gk, Hovb 3 & 95 58 9 R 15 YL
2001—2017 4E{F BT IR X 0 HR 500 & Wi & |3
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— B F B
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HTS e 7 g A4 824.24 2 017.71 Va, 53] 5 %
AR 29.00% \71. 00% 5 S545 75 G4 171 fap S B ap 1 53500k
264.35 x10° .1 058.81 x 10° t/a 1 19.98% .80. 02% , X =
A w55 YRR R VE K R TR 7KK IR AR X ) 25 YL I
3.4 SRYTESHEFME R T EKTS RIREITOEEATEIX
Gt , Tolk i Y I8 A TR X, Hax 2 #5315 49
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SNG4 2805 YL IR T3 e D A e i ST G f iy S £
far b, S5 SR LR 11,12,

M 11 AT, £5 & BT Qe W 2k A B B A5 T
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BE AR Z 40 R AE RS & 3 I DT s 4R
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Table 11 Spatial distribution of main pollutants

T XECR T 2010 AR T COCTRIE B B IRIHAE IR XY
AT (VE(2010]58 =) i T AT b B8 Ja i 14 2
BEARIRIX, [A)f adk JO7 h)  P AP X Rl & R AL, T A 28
RTGHOAR, $& & B RIS KA B, 5] 4 8 & IR I v 1T
PR

bEE L7 UNES bR Yt faf Equal standard ZERy5 YLt T H Equal standard
e V54 /Ei Pollutant discharge //t/a pollution load x 10° t/a pollution load ratio // %
No. Pollution =
source coD TN TP coD TN TP coD TN TP it
Total
1 25 I 508.25 213.33 15.50 25.41 213.33 77.50 1.97 16.53 6.00 24.50
2 Witk 149.24 66.52 3.89 7.46 66.52 19.45 0.58 5.15 1.51 7.24
3 HZ & 553.42 274. 44 21.26 27.67 274.44 106. 30 2.14 21.26 8.24 31.64
4 +=HiFs 61.61 28.89 2.67 3.08 28.89 13.35 0.24 2.24 1.03 3.51
5 pUIIREpEE e 274.35 149.02 11.22 13.72 149.02 156.10 1.06 11.54 4.35 16.95
6 R 219.50 136.30 11.03 10.98 136.30 55.15 0.85 10.56 4.27 15.68
7 ST AL 10.26 3.89 0.35 0.51 3.89 1.75 0.04 0.30 0.14 0.48
A1t Total 1 776.63 872.39 65.92 88.83 872.39 329.60 6.88 67.58 25.53 100
12 T4 HEAR ERBESRYERTRAT

Table 12 Equal standard pollution load of two kinds of pollutant in 7 villages a
2= T %] RIS Point source pollution TR 75 4% Non-point source pollution
No. Administrative division COD TN TP cOoD TN TP
1 R A 281.79 81.6 7.27 226.43 131.76 8.20
2 Witk 0 0 0 149.24 66.56 3.94
3 RN S 251.65 66.57 5.99 680.71 207.89 15.25
4 =B s 0 0 0 61.57 28.87 2.65
5 Wi A 38.06 5.07 0.51 236.33 143.96 10.75
6 HK A 77.88 5.19 0.52 151.73 129.46 10.47
4 T 0 0 0 10.22 3.94 0.37
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Fig.7 Effects of fermentation time on the enzyme activity of the
strain
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Fig.8 Effects of pH on activity and stability of protease
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Fig.9 Effects of temperature on activity and stability of protease
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