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Risk analysis and treatment strategy of excessive ammonia in Zhangcun
cross-section of Dongguan canal
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Abstract: In this paper, “ Zhangcun cross-section of Dongguan canal” was taken as an example to analyze the main
environmental risks for the ammonia unqualified at the national examination cross-sections. Meanwhile, based on the actual situation
of the canal, a modification scheme with "Expanded Biological aerated Filter (EBF)" as the core technology practiced in the upstream
water purification plant was firstly proposed to improve the water quality of the cross-section. Results showed that the removal rate
of ammonia after EBF modification was raised to 89.7%, and the average concentration of ammonia in the effluent was 0.74 mg/L.
The water quality of cross-section could basically achieve to the Class IV water quality standard after the implementation of
modification scheme, and the water quality was becoming better. EBF was stable and efficient with a simple operation and a small
occupation. And its annual operating costs was 22.7% of that of traditional urban sewage treatment plants in ammonia removal,
indicating that the strategy was a optimal treatment strategy to achieve the standard at present with huge social and economic benefits
as well as talent benefit. This study could provide a reference for the urban river management with similar problems.

Keywords: urban river management; cross-section compliance; ammonia; expanded biological aerated filter
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ARSEIBT AR A Wi s ], EARSEMHE 22
o0 R EE A (1, 20 HHE2E 70 AU N,
iz FEORAHRE R HeEE L oK AT SEIRE . AR
1117, SO, B T Tl Al A e AR i b ok
N, 3z T2 N A 1 44 26 Tl K M A 7
157K £ B2 KA, U B0z 5T D fE
SEATES, AR AR B L 55 A AR S R Gl
B H BBIR, FECRRUKIR, AR 1555
— FR AL

Rl AR SEia IR A0A Rk I A I
A2 AT AR VL, ¥ e K AR ™ E M AR TR b A
T, Has i BRI S0, K BUB bRt e T
TP TR P TR DX T 3K It BORZ 1TE, 2018 4R 2R
AT IT R A R 25 vV 2R [ 2% W ik 47 3l A9 A
A )W EER, WA [ 25 W T K R 2020 4R BR
% VK, IR TRE R RS TV RAOK s
s PRI XUBS: L, TT R K A AN SR i T 2 T A
i P REF B — RGN AR ISR (R, AN B Ak B
JREER A AR P IO IOl AR . 25 b, ZR5Es T
FRTA BRI EE B, HZAR A S

N AR SEIz T DX B A PR LRI REL, 2002 4F 2K
SEBUN TG % & B R R K BUs i) K
)R — R AR BEDIE T 2L R RK, H
Ab PR AE 260 m?, AL [F] T AR SEas Y H 3
i FE], KBk st ], s i K s
WEE . [, AR TR SEia R MG Ay
PR B PHE WA T, A2 B 7oK Bt e)
—Z R AR BB T 2 is 728 M TR
SEia T AR X R E ) Fl i R R BT T ARSE
A HRSE X AR TIOK BT REIR ™, SR10, B 2019 4F,
BT AT W AR [ 25 I ThT K AR AR
HIPET N V2K, I A B ECRLE B B AR, K
W DA, R e B8 g 12 R 14 B 85 T, 2 A X A A
HIYER

Zi b, FETARSEN K T9 e B SR A [ 2% W i
ISPRAESR DL K ARSI K Bk B RsR, A b
X ARANT I 25 W T ) 7 S5 B A X 7R AT 2 1 3
B, FAS B KB R, 2 T BRI
RENR, FREAMAIE AT B MG, TR AR
I 225 W i K e 2R IR IR 31 TV SR i

2 IKRBAREOINEE XU 43 #7
2.1 FKEREALT 3 H KK BRIEY

REAT K B 2019 4R 45 H B 3E H KoK R,
W1,

x 1 ERKBSEWET 2019 FiEH kKR mg-L""

. COoD BOD; TP pH NH'4N

! K K K K K HK K K HEK K
1 27.61 22.03 6.26 3.78 1.01 0.55 7.32 7.36 10.35 10.22
2 23.61 18.93 6.64 3.40 0.59 0.33 7.29 7.22 6.03 5.46
3 28.65 21.68 7.96 4.52 0.72 0.45 7.39 7.38 7.26 6.72
4 25.77 21.80 7.81 4.37 0.69 0.42 7.41 7.39 7.79 6.74
5 25.35 20.77 7.71 4.10 0.73 0.44 7.37 7.33 6.83 6.05
6 23.53 18.57 8.39 4.29 0.60 0.41 7.39 7.41 5.67 4.59
7 22.35 19.06 8.74 4.33 0.67 0.41 7.35 7.33 5.60 4.94
8 24.16 20.52 7.88 3.53 0.45 0.31 7.18 7.12 4.88 4.18
9 19.80 17.20 7.13 4.25 0.39 0.28 7.24 7.24 4.70 4.17
10 21.94 19.26 7.90 4.40 0.55 0.43 7.30 7.20 6.53 5.95
11 23.27 18.43 9.77 3.90 0.41 0.33 7.15 7.19 8.46 7.70
12 26.00 23.00 10.30 4.50 0.36 0.25 7.15 7.19 7.75 7.29

¥fH 24.34 20.10 8.04 4.11 0.60 0.38 7.30 7.28 6.82 6.17
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fife, A Tl AR HHEK S . 2 A5 YIRS
Z, ), Helc oK, HO™ ARG BOK R 5
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B, KA i B R B HL B 3 4 e A 1) NOy R
NO,, ¥ FARAEAY, Blog ot R A etk 598
FEAEAE—E IR AL, BAR W Re S 48 A
VEFH, TE 1o 1 S i ()5 e ™ B ] KON
AN A T8 AR, AR A PT B8 UM ARG 1 AR
VLK UR I 2E 4, 505 e TR T KR A 85%
I, 38T ) J SR B N 2 B T2 A KR

3 EARERBIRHIEERE

3.1 RIEREMmAIERE

BEXHIT IR 5 G i 16 P 32 24 15 YL U
Ul TTE VA E AR 3 AN I, IR E
W T A A 55 A7 AR B0, T b Y TS S IR TR
PR R i S DR N TR AR UAR , I A P ) R A A 1
KB DALY WAk, s L2k A EEE S,
TE IR O A AR R, TR © R R A,
KT B H KR BT 1 W ik s e 3 225G
HEAEH, HAEK L) ik — 22 A BT K i)
KRR RO, ARG BEAAS . R, X BLA7 K
e A T B AT I G0 R 2 R fe o B AT AT Y
I
3.2 KEEHITBEIZHER

Bk K B Al ) SR T — SR BEDLIE T 2%
COD., W3 HA BN W A9 5 BRBCR, (HEIR =
RBCRAWIL o K B de ) T Ui i 1 2% 1 v
RIS, A Z gt — AR TR B Hkok

Jiz, DRIEZB00 7K B fh | A 7 A 2 R e
3.3 KEEW HMHARLIE

331 MARAAIZLHARRIL 2016 4E 8 H, Bkl
[ Ak ) N I T A% T K A ARAE AT, SR
B, K Al ) ih 22 A O B BAT TR BE DT TE B
B TR EE A ERr SRR A e . KRR TR
A — EARAEE TAEE AR R, B N
AR TR i A R AL BT v 3B S W B (W T
TR T2 ) | A2k OMERTETR) . A&
Yrid LS Ab G TS U6 S50 SR, 25 FEE K
Hib) ) RGO S Gs A T AR  RBRSCR SRR R R
A, G R R LB T 2 ¥ANE TR K i
)7 HE 20194 11 H, 4L %5, IFas a5
B2, K VAl I 2 HR L FAAS SER TLVE Ttb
T B I PR W S A 4 U b (BBF ) 7 R4 AR AZ O (1) K
107 F it A T ARSI A A F= i o B

%) R AR R B A Pk th (EBF ) A 5
U FREETE A YRR . A FIRE S E . TR
VIR R IF OB IS RUE B A BB TEIK T,
A= UE R T A R TR R 7, KRR B
M B2 A B IR o B A Rk B K 8 ) 38
Ak, AL, G AR AR A LA AR S AL
IR, BA AR LY
332 EBF #4169 /720% W KFEL] 1Y
EBF $ 2 T2 0004 B F 2019 4F 11 H 8 HisK
P, 2019 4F 11 H ~ 2020 4F 2 A 8] TAIRE R
REBRBCRAER 73 Bds, WA 1,

TE UL A], EBF $7 05 & &3 LB F m ik
89.7%, V- ¥ £ N 5.47 mg/L, Ik K E &N
9.73 mg/L, [FAHF, KoK Fife e %9 EBF HAT 4T
BT AT RE D

E TR R 50 2R F2 )5, EBF IE R #7,
2020 4F 1 H 5 H EBF #1553 8, IR 2 #1740 56
PERSLS . ABFFE H T UG 2020 4F45 H K
Al I KoK B, WL 2, KB K B Ak
BB KIRREAR
333 EBF# RMHA  L5ERR K FGL) 5L
PrAbEE AL, R EBF HARS K Bg ik 2 ekt
AT E A T AR I

(D AR ERRCOR Y. BEAEDIE S L5
AR S T T2, RER IR R AR A
W BE, (A5 A [ 2 W I A 2R A, T H R A=
YIRS A AR ME A B BRAE A R5CR
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¢NH;-N/mg-L"
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HK$E6.21

H K ¥9{E0.74

D

Ly MR R
& Q\v\a\bi\gq%\gx@@@nb MOV M™AD

NN NN AT VOOV, NN YN
AR A KA AR

SN SIS SOV SINTIISIISIIORIIOIIRY
t/A-d
B 1 IFE{wEHHKkSESERETE
R2 HHERRF I UARE mgL (R, W T BEBLAT AR, MR TIEFTRERE.
HE i R,
2 L L 34 THEMBEE
2 6.53 1.13 X LE 2019 4F | 2020 4E 5 MR JE , FEis T #h K
3 8.91 2.41 FRAEE, WEIK Bt ) R R A [ 2 i v R
! 741 135 FE RSB, T 3.
5 6.80 1.20
6 5.68 0.94 *3 BUEIEEMNEEERIRE mg-L™"
7 6.62 1.15 #H S i[] Bk e %
8 4.90 0.82 1 4.46 1.48 67
9 5.06 0.84 2 3.24 0.78 76
1 9.17 267 4 4.68 2.93 37
12 8.45 1.61 5 4.49 3.05 32
-4 718 130 6 3.84 2.80 27
- — 7 427 2.83 34
(2) b, Bhkik . EBF 45 AR A F) HE R 0T . 218 530 5
VEM AR Bt T T 2Tk, | NI UTE A 9 3.04 1.98 35
BER 115 m, B ZUTTER I SEPris f s 00 & 21, 15 10 3.72 0.91 76
KA B EITE X i 50 m AbEL V8T . Xk 1; ‘3‘-‘9‘; (1)-32 g;*

EHUTTEX K E A48 & 50 m, W8T HTTHE XK Vi
St40] 70 & EBF i

(3) AT AR K /N, 8 30 A et Py 2o 7K
J3EH R E] 1.0 ~ 2.0 m, AN B EIA R DT
JE ML N B9 AT AT . EBF S8R WK, 7E 10 m/h
PE T, kKA 5 ~ 15 em, T RERS1E A HEAT
TURARTHSRAE T, 5 A R BUA R UTTE K T
T R AT B K

(4)1B174EP i B, EBF 12 3E/K LM 5 cm 15
F 15 cm A RE KK 7~ 10 d, whik oy X e
B, vTse Al H shik, FF ARkt Rz RE s

(5B B AT R EBF B4LE TR0
SRR 1~ 1.5, Had ik, 535 m s 4
Yyt T-20AH L, EBF AR BEREAIR T IR <A

VB TFT A A B B ) S VR FE BRI A 3 v 2ROk
JEARAE, A A BOR R R 25 W A bR 2ok . I
S AR BE AR I A O s SRR AT M, HR, AR
P 2B A IR BB 1T A HT AA A R) WT THERHE (2021 4F
9 H 12 H), #2502 A Bk 0.70 mg/L,
HLWT A K FR RS IR 3] TV ZEK L E bR i, 1M 25
AR A T 2 AT A 1.98 mg/L, R T
G I (B2 T U R TR
4 EFREEGRHNEFIE  ASHEMN
ANAR =
ZiFai

FeRER K AL 260 5 mi/d HiES . & 4E s

4.1
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17360 A5, 2% 2019 4F 44 A F 24 kK vk JE
6.83 mg/L #F%&% 1.5 mg/L, Kakf K Bk 2 A2 |
I NI IA 4 988.88 t/a, LT ARSERT 5 /KA BT &
A 2019 4EHIE B 1/3. AKBEE) mid TR R
R 2 4.34 427T, [R5 RIS E] AR (BR4F 5%, St
17 4F), EBF T. 2 A ZGE 98 4#% 6 000 J7 Jofhi%,
T2 ek e Rt TR 10.5 42701, mivkiz

FrE 12y 0.4 T, IR IR 3129 21 Ti7K,

Wi 2 A s AT R A 7.5 T ot X —2
A FRAER) 10 T3 m¥/d F @3 i i5 K0 BT, A AT
AR 100 t, BB BE 2 {200, MioKiziT 2
FAZy 1 7, s 2 204 D sl e 43 9% 3% FH 24 200 T3 e,
Wl E AR s 17 9% FH 2 33 Jiot. %8 L, EBF ik
T T ARAE SE KT T A AT 55 BRI T, KORRRIE T
TR BT 9, MG L aARE R, w2 U vk
AR B SRS AT 0% oy R 3 4 T TS K AR )Y
10.5% #1 22.7%. MAb, B K B A 52 838 T2
Ve AT Ae I Ak Ss T HIR], Refrs T lEsR At
FAEASANK, MO T A S, M2 18 A BT 45
BB FRAOC TAE R V5 SE R L i 58 35, s VR 4y
- HANECRE R R, IO R il b o7, ik ok
B ISR, SR R APEFEER
42 #ewE

SRy AR 2 T TET A A, AR K Bk S
T EBF T2, i i — b #smfh IR EE DT
TE TR B AR AL HRE ) i — G Ak B K R
Ak, FEAR SR AT X B A AR K TS e lnl i, KT
B A 3 o S 03 T A T U L VA R SRR B S
b, THBR T 38 Tl Ak 7K 158 B R) R, KRAR i 1 Wi
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] 2 W T TR b R 2 AT KT R K e, FEAR T R
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B R T U A 12 A bR A= 285 S B A il el o
ABEIE T B8 S e R, KB
DA 3 A Ay 3 ] i 52 )R] T S BN 9 A BT R R
W 11, AR i A RE S B A B LA K A 745
WBE, T B HAUKHEB SR, BLAb, B K
Jo B B T AT B T Az Al K (B V5 Y AR VT K T b
B RUR:, T 28 1 R Ui T8 T B ERIT 1 KR A K Y5
YR BR R 7, Xk = A i XK S8R 5 B PR AN 4 T
HABAEH

4.3 AAXE

TETFRAEHT L, 4L A7 LA S 551 O 5 ol
Hefthesn —HEQR R B Ll AE ST sR AT AR 5t
5 I TR e L BA /K AR, JF 4R 3R E it
RATRREARZS AR w2 138, ST R TR A B
ARSEM RIS Qe BRI S AR B R s R . (RIS, Ay
ST AR A SOV B, ARSETTBUNHIS T T 44
A TR B AL, X R AR SIS AR
5 W T RELE LI IR PR A S, o E R T —
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IRSE 1z ] S S i 70 S5 5 6] 2% W 1 K s ) PR 5 23
BB AE A 5835, Wl (g Bl 22, A
AR E WO, 5 oA 2 N BIRSEK TG 5
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FEFBR — A DI T TR B SR, LA KT
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B KBS HEAT T 08T, 2% B DA T 2 20k B K U R e
SERRUE 2 522, P Bz T i e R B A f g A
KAEASIRE . IR, DLCR & s, 45 A as ik
JF S IR AR SR, AR TS MERE | W) A Flliz
TIRARSFHEZZ N R, 45 T o SRR R
W o B LL FRORS ST It T T il - JH R B <A A 0 v
(EBF)” WAZOo 1 LK gl e I %8 . ol
WAIETT IR, AR LR S 89.7%, 3k
R 5.47 mg/L, R A EFRE R KIPE R, WK
T i R AR A 2 I T A R SR AR RR IS AR i
B VIR RRRT EE 2 W A IR AR SEATE R T AR
SEIE G Y R PRSI, PR T 3 1 4%
td R FIAA R a7 o IR AIETE RE A X
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