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Pollution sources and the stratification effects on water quality of Zhelin Reservoir

ZHOU Zizhen', HUANG Tinglin', ZHANG Wushou®, MA Weixing'

(1.School of Environmental and Municipal Engineering, Xi’ an University of Architecture and Technology, 710055 Xi’ an, China;
2.Chinese Northwest Municipal Engineering Design & Research Institute Co., Ltd., 710075 Xi’ an, China)

Abstract; To explore the pollutants sources and the water quality variation rules of the water source reservoirs,
monthly monitoring of water quality from April 2013 to April 2014 was carried out in Zhelin Reservoir, which is the
main water source of Jiujiang City. The dynamic variations of water temperature and DO concentrations were
measured in situ, while COD,, , TOC, TN, TP, Fe and Mn were determined in the laboratory. The results showed
that the main pollution source of Zhelin Reservoir was the upstream runoff, and its percentage contribution to the
bulk pollutants was 88.3% for COD,,, 76.2% for TN and 67.6% for TP, respectively. During the stable
stratification period, the maximum concentrations of COD,, , TOC, TN, TP, Fe and Mn in the bottom water
reached 3.8, 2.4, 1.12, 0.14, 0.42 and 0.34 mg/L, respectively. The algae population and algal species
identification results demonstrated that the maximum density of algae was 2.25%10° cells/L, in which green algae
was predominated. However, during the mixing period, Mn concentration exceeded the drinking water standard.
Keywords: Zhelin Reservoir; pollutants source; stratification; water quality variations; algae
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T 2013 4F 4 H—2014 4F 4 H & XHOK
A3 T 7KL e B 9 AN WE I A5 (an &l 1 B ), T o
AT JFEIX DL RHURT H K O3 X 8. 36 )2 K BE7E K
AT 0.2~0.5 m AbRAE T m) R VR )2 RAE 45 15 IR
5 m HURE KR | %5 i 480 55 45 A ffF F HACH Hydrolab
DS-5 BIZ YyRE/K B4 A I € ; COD,,, [ TN TP
SR ICOK G BK W A3 B 752 (56 4 W) ) e 1
B ZARUE 7 150 5 5 TOC R FH 5 e A AL 73 AT X
TOC-L M %E ; Fe . Mn it ] 5 2 20 i 1R 1% 1k /5 &
0.22 pmfEEE, FH ICP-MS W 5E K 15 mL &8t
FITAEIA 1 L I, SRAE KA 5 7 52 30 & Al
FHHIEALEZ 0.22 pum (14 RS UE. (0 FH G 07 8 PR AR A2 1K
TSR T B AR [ BRI 225 mL L A5 (]
0.1 mL VHEUHE , 76 BAEE T EF T PE S e 4.
2 TR RFEITE
2.1 EiREskak

FRARIK JEE Ay T 38 K | e 32 2R KK IR 1
T BT AR skk B 80.6x10° m* , FE/k 3 Sk
W1 K2 AR K B 74% . 16.8% .9.2% , AR
5 2013—2014 4732 7 K 5 W 0 E5 3153045 B s m]

KK COD,, TN TP FiikFE , 453k 1 s,
*1 MHKESZE COD,, . IN. TP REIRE

mg - L
s 447 COD,, TN TP
£k 3.140 1.000 0.047
e ] 2.720 0.695 0.039
7K 1] 2.480 0.620 0.024

ANV SR B ¥ e T R R B p, 5 ST DTA PR
i QMR R EN i A B S ey B W AR
PEHW = (p, x0.74 +p, X 0.168 + p, x 0.092) x Q
AR IR IK CODy,, NP g LA B 45 i 3 A P2
V5 UP T b7 e, b WO ARG e R p N
AR 205 e o i R B2, Q AR A P Tk i 46
RNk 2 R,

Rz 2 IMIKENE COD,, .TN.TP &2 R ZiHIFT & bL il

10° t-a™
] CODy, TN TP
FKW 18.728(77.2%)  5.964 (81%) 0.280(79.8% )
Tk 3.683(15.2%)  0.941(12.8%)  0.053(15.1%)
ik 4 1.839(7.6%) 0.457(6.2%) 0.018(5.1%)
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GEgE s < 2 1 = S AR [ 3 E I 2
47 097.6 kg/ (km*a) , HEIL) 5 60% , BEAEL) f7 40%
AL FHRRE 4 859.8 kg/ (km™a) , LA BN T,
FrfEAe il COD,,, 7= R ECH 14 999.3 ke/ (km™a) ™.
RNCTE R R 6% , WENE L2 B 0.45% , R 2B i
e HRHN8.48% T
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SR T AR o R T R 75% | 5 A 1B
ERBCN 1.5%0.75+1.2x(1-0.75) = 1.425.2) fe 4k
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35 kg MEIEREU 1.0~ 1.2, 78 35 kg LU | 18 1F R 50
12~15 X 3 W om i BB K P B O, R
47 097.6 kg/ (km™a) , BCAC A FH 505 1F R 400I1L.0.5)
KK B AB TE AR MK P AR S4RE R B 1 506 mm, R
Kt , H EZA R Rt 2Ry SREM 2 EH A, ik
JE A2 IR K e, AN TR K R EOI 1.4
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K=1.425%1.0x 1.0 x 1.0 x 1.4 = 1.995,
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R ZGACREAE FH 58 B s AR HEAC H CODy, 7= AR, ¢
R F K LR EIEIE R AL
A
Weopy, = 159705 x 10 x 1 x 1.995 = 3.190 x 10’ t/a,
W, = 159 705 x 31.4 X 60% x 0.06 x 1.995 =
0.360 x 10° t/a,

W, = 159 705 x (31.4 x 40% x 0.004 5 + 3.24 X
0.084 8) x 1.995 = 0.106 x 10° t/a.
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WFFT A0 [ R AT P PN RS e ™ o
TR TS Y R Lt BB A0 TR N 4 F KR53 2
BTG, B 8 H A B4 A I AR K& DO
i W AL T 0.5 me/L. 46 Ak K P2 /K TH T AR
308 km* , 1T /K IUKERELIR 2 15 m, K48 Bk
IKTREE R, T KRS 45 o MARKIEFEAE 3SR X
B AR E 2 KK A 9 A 3 FER IR K
PRIE ADRECIRAS , DO i R IE/NF 0.5 me/L, H
WAE 1 A /KIRTF G IR A Z J5 A 45 R IR SR, T
TR AR T4 .

R LB AU TR MOK R DT Rk
R DR B A AR AMROK 22 30 RG DX 3, 178 K BRI
MK FERUK 8K F 12 3 I LB 10 L AE a3k
B (DU R E 29 15 em, B KR
45 cm, HAZ 16 cm) ; IV #n %, FHEABOK D,
B8 CHEER IR . IR S TR R -7
7k DO, ORP TN TP \NH,-N 45 §5, COD,,, %5
ME — IR A5 RE] L V#7220 d /24 DO 46
INT 1 mg/ L, AT 60 d 245415 YL o e vk Ji
R T B R K o8 FH O A T2 T B3 RO 2R TR K X 3
THIFRZY) 138.6 km® , BEL AT ] 4% 60 d 115
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sk Pusts/ B e, BEoE e
(mg-L7")  (mg-L™)  (mgem™d™h) (107 t-a™h)
CODy,  2.150 5.850 3.083 0.026
TN 0.680 1.910 1.025 0.009
TP 0.019 0.150 0.109 0.001

2.4 KRN
S R A AR BRI 2

T P T ITC R AR A A 5 Tl A 4 T e 7 o e 2
b T 4 3 T A e [ ) Jl R SR 2 VTP ML X KR,
AU BRI 6.26 ¢/ (m™a) ) KBV B
02 0.198 g/ (m>a) ®!
Wy = 6.26 x 308 = 1.928 x 10’ /a,
W, =0.198 x 308 = 0.061 x 10’ t/a.
2.5 EYERIER
MRAEPNE 552 BIBIRSE , G5 A MoK e & 8
AT, A= 1 G R B 0.172 nmol/ (m’d) , A9
[ 20 AR ) A A
Wy = 0.172 x 50 x 10°m’ x 365 = 8.8 kg/a.
A EAE I B AL 8.8 kg /a, KT
HAWRI , AL MEATT
XK V5 YL W AF A e e BT 483t 45 5 n
= 4 iR FMOKEE CODy, TN (TP $i A7 47 5331 A
27.520x10° |9.659x10° 1 0.519x10° t/a; COD,, fij A
Ay o L3R K > M2 A2 3t > I RS 7S TN
AT« 35 o 7K > KA DR > 1 F 42 3 > N
TEREHIC; TP g ASAr Ay« 1 IR 7K > b R A% 3 >
RADURES N3 T G i 2R R R i
Aok, HDTHR R B FE 65% LA L, Lk K X COD,,
(1) DTk R EL 2235 88.3%.
R4 RKKEETS LY AR R & LB
CODy, TN TP
ERG O EA R HA
/103t /% fi/103 0 H/%

BH ERn H4
fi/10%t /%

bWk 24304 88313 7.362  76.219 0351 67.630
MERR 3190 11.592  0.360 3.727  0.106  20.423
WIRBEC 0.026  0.095  0.009 0.093  0.001  0.194

KAV 0 0 1.928  19.961  0.061 11.753
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FIWEK KR A3 227 — B R o $8FRI B
o = AFERE / BEA.

4 a<10 i WASRE SN 2 020 B RE iR )

PR K B 2245 - 24 3 B 255 m/s, IE & K
ZH 50240 m® LA MMOK R a=1.6<10,J8 T
FE /K.
3.1 KR, BBETHEFIE

FEAMR K PE IR /K IR 42 m, KR K. 2(a) |
(b) R ARG R (4—12 A ) kKR E
HIRZEZBE R (KL 22 C), HEH KT IE
JZKAR DO J5t 5t Ve B 32 A0 AL 1 3R J2 KR E KR
SEEMEZOEAERTT, DO Ji 2 ik — H 4 F57E
9 mg/LZEAT IR 2B A (4—7 A ), IRFE K
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THFE N S = A0 1 & AL, DO It & ik B2 38 A
AR KRS E R W (8—11 AR iR — 29
KA AR EARDS 9 H ISR A DO [
20 mg/L, DUBWFF G R, LB 4R ALK
R EIE T (12 H Ay KA ER AT Ak T PR AR
B, HRZECD/NT 8 C.

KRG (1—=3 H Ay , AKARE 7K B4 s 2 )
T —31 Ay m DO B I B Y SR
ZAE R B AIK S 8.6 me/L, & SR A HE— 4 %
IR A B e BE 5 B A0 55, K R E— 2B REAIG 2 H 4R
TEAK P BVl BE i — 20728 R KR EE[7] DO it ¥k
JE#E—0 TR % 10.6 mg/L.
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(b) MK ZETE 1) AR A4 i S AL

B2 #HnKkEKREFBEDNEE

3.2 BT
ALY I W ) S KA B 25 15 YA AE , A pRoOK
J& COD,, A1 TOC W i 45 5 4 4] 3 F)?/T CoD,, #il

TOC HJF I AE 47 J2 190 07 6 e o A R T TR 5 J it
R BRI RRE. 23 2 A2 E B COD,, A TOC 1Y fix
KT BE 43 ik 3.8 1 2.4 mg/L; 1RSI,
COD,, 1 TOC Hy & /)N JiT it ¥ FE 43 %1 24 1.9 AN
1.5 mg/L.

Gy IETE U A B I K & COoD,,, Fil TOC %
HThE AR R E W, EA 9 H 03 b MK B S
DO E I ZE 0 me/L, UL ) KRR A WL
HEH K& coD,, #1 TOC T+, COD,,, % & 18 ik

3.8 mg/LER FKZE10 8 2K SRR IE B, R R K IR A
P& A TH R KCE, JEHE 9 A B MRk %

FJZ KK TOC Jot £ v B 22 1 T v 3 R RS /K A
0.6 mg/LAEAT.
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B3 #HHKkEREKE COD,, 1 TOC ARHEE

33 R BAEFRTEE

WE 4(a)  (b) Fis, 24 TN TP &8 i
KABSF WM 1.30 F10.14 mg/L; TN He K vk B HY
BAEARMOK I 6 H 4y, K42 i s 1 Ge ik
ANIKAR S BOKR TS G i T8 767 TP BT vk
JE T E 0.053 me/L.
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Yl L KRR, B E KRR A Z 1, TN, TP
A BB AR REWSE 1.12 F10.14 mg/L. TN Bilim
JEAG/IN, 3% T URGTIR K X e R R 5 e R T R
%, S 5 25 B 400 S0 0% TN R 0 i A s A 36
1.50 mg/L.IKAE 1 H ok k& AR5 Z )5, TN TP
JoT iR B [ 2 B IR, 430 7E 0.40 F110.01 mg/L 245
AL E R KB D FER A Z K AR T i
34 &ETHHE
Fe Mn J& FEIG R &8 TR, KKK AL
T IR 1 22 A By 1 AR ) /K BRI Fe M
EREEAL) nE 4(¢) (d) B, 24F Fe Mn fit K
RSB 0.42 F100.34 me/L, ¥ K AEAE Z
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(¢) AIFIKJZ Fe BT S22 L

FE AN ERIKAA s K IRIR G 2 )5 Fe Mn JiT 2 ¢ B %
i 0.1 F10.16 mg/L 4.

8 H 1y Z 8, /KK Fe Mn éﬁm?ﬁcﬁhﬁ%
(Fe Mn T BEY/NF 0.1 mg/L) , KIKA T 5
RA, BT Fe \Mn ARWITTHE | E%T«M,\%%@E,L
AN IR R I Z 5, BB K AR i AR SR 2
Fe Mn Jitig ik B 5 T, H 230 i SR AR I 42 JH:
FisF sy X 3 T 4 ) 559 L R 2 1 A% B BELAS:, R K A
Fe Mn 0 T FHE ;1 A M KIKIRE Z )5, Fe Ab T4
A, Mn T2k T8 AR AR A (( Ml 7K B0 55 it b
{1 (GB3838—2002) ) K , v 2 AR T AR K Hb &
KRR AR PRAERRAE 7% 0.3 F1 0.1 mg/L).
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3.5 BETAHE

B AR SO IR B KR DL R SR R
IO 2B R B B T K T Ak T
U MO F2 R IX 3 2 KR S S e A R A
K5 BT7R. KRG JZTE N, 5825 A el 3 01, H:
BEAERFAE 0.5%10° L™ 2247 s RESE T 7 L9135 25 [
%, 6 AMn 42%1% 2 11 A5 14.8%. /K443
JEREE IR R, e Kk 2.25%10° L', X — I
WIS Rl ol ks | LBk 78% .30 A 12 Ay, K2

ARG , e 2% B A ek /D AR R A, R E R
JE0.3x10° L7, &E 3BT &7 b6 T fn 2 45 T
iK42.3%.

FRE 43 2 12 38 28 80 B A 4 A o B . SOk
[347]5%8, 24/K4& TN 3% 0.2 mg/L TP 35 0.02 mg/L
B, KA AT fi A et e A TR 43 2 2
JKAA TN TP J5 £ ¥R 85 5 s 1) IF S AR BRI TN TP 3%
50500 0.79 F10.048 mg/L, J& T hEFR TN 5
TP Lol o, AU L e A K g = F R .
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CODy, \ TN, TP X} ¥5 4L ¥y & & 1 57 Bk 2 43 1] 3k
88.3% .76.2% 1 67.6%.

2) FMOK R KIK R 53 IR B K P TR K DX R
AR TE 8 A oy Bk A R AR Fg 0 12 W,
COD,, \TOC TN Fll TP #5 KBl 5k B 43 51 3% 3.80
2.35.1.12 £10.14 mg/L; Fe Mn fz KB 55 B 43 51
4 0.44 F10.34 mg/L; B KB A 2.25%10°L™, LA

3) FHMOKEETE 1 A R IE A, COD,, \ TOC
TN TP \Fe Jiui ik & A BT B A%, 7K B84, {H Mn i
T BRSO 0.16 mg/L.

4) EEXIMARK ZE PR TS SR, S SCR F BT 2
IR B AT Bl B AR —— 7 K B AR XA
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