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Measurement and Analysis of Domestic Wastewater Pollutant Production Per Capita in
Urban Residential Quarters

LIU Zhanguang
(Shanghai Municipal Engineering Design Institute { Group) Co. , Lid. , Shanghai 200092, China)

Abstract A systematic method for measurement and analysis of domestic wastewater pollutant production per capita was proposed,
which included residential quarter selection, wastewater sampling and testing, wastewater flow monitoring, residential water consump-
tion survey, and data analysis. Two residential communities without septic tanks, namely A and B, within the service area of a munici-
pal wastewater treatment plant in south China, were monitored accordingly for a week. The results showed that the quality of the resi-
dential wastewater fluctuates significantly, and the pollutant concentrations on weekends were higher than on working days. The average
values of COD.,, BODy, NH;-N, TN, and TP of the wastewater at the representative community B were 687, 294, 32.6, 40.7, 5. 42
mg/L, respectively, which was similar to the influent water quality of the wastewater treatment plant. According to the residential water
consumption data and the census data, the per capita water consumption of the residential quarter B was calculated to be
134.5 L/ (cap+d). When the wastewater discharge coefficient was determined to be 0. 85, the calculated average values of COD,,,
BOD,, NH;-N, TN, TP production per capita of the residential quarter B were 51.90, 22.18, 2.46, 3.07, 0.41 g/(cap-d),
respectively. These values were lower than the design quality of urban wastewater according to the Code for Design of Outdoor
Wastewater Engineering. The small survey scope and higher population equivalent data used for calculation may be the main reason for

the lower water consumption per capita and pollutant production per capita. Methods such as flow measurement and household surveys
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should be used to obtain more accurate wastewater volume per capita. Expanding the scope of investigation could further reduce errors.

Keywords urban residential quarter ~domestic wastewater pollutant wastewater pollutant production per capita quality and effi-

ciency improvement of wastewater system

2019 4F 4 J A5k & i R8s =R A
(O 5 K A PR S0 5 = AR AT 3 ) (2019—
2021 4F ), $ H 30TT A 1 S K 4 TPl A Ak e I R
) E bR, W RSN TS K S Yy e
AT KALBE T AR BT T Y B B SR, R T R
AT TG KSR AR R TEAR V5 7K R S Ak B 1Y) E
RECHE B AR AR v S AN B AR T
15 K15 4y A s A8 S E AN IR,
B B 5245 2 A0 25 SRAT AR TR G R Y A v B 2
T, ME LR FRAE TR R 3n B B A T V5 7K T e
A FHERCE L

ARSCUA AR/ X K B HE O R BT X 4, 7R TS
AW B AR X 5 35 . Tl 7K Eb 025 /0N g 3k i
IR R GRS E B AR P 15 K ISR i e s Ol
FEN T A AE PR 45 DR 3R A 5 A /0N X g e 5 e )
o7 ST AR/ INX A T V5 KK TR AR I
W /K SRR B AT R Gk, AR
VIR T VS K AR B HEK R G IR N 9T, 40
JRAE /N A T V57K 75 G 7= AR I, S 3R R RN
P A 15 /K5 Y e A e I B R e B S
1 WMEAH*
1.1 BEDMXERE

T 3T S DX R PN o B AR A R /NI i
HE/NX N AR, AN F OB, SRR O
N L 1000 AEf: it 400 1, AHTE 70%
Ph b Bt /N XN R 3 i il R 2, S A7 AE T TS TR
A (B ARG E AR R IR AWK, A
G5 — AR v HE IRV s — AN K
A /DX A 5 T K RV HE TR B 80% , 1 TSR A
JLaxille
1.2 KBREER T

R 3 8 190 A /DN DX W 5, 7E R 2R (K
7)) H BT AT 1~ 2 WRIELE M K TR A
FgR I, ARG S 5~ 7 d, S R,
FERAE B, B AR BE N B3 A K 43 B e R B i ] B
(6:00—24:00) ,5:FE 2~4 h BU 1 KKES , RAEFRE
i 2 R /NI AR e AR B P M 11 35 B A K RE

FRRIURE R 500 mL, SERLA RRFES KK FER
E¥15), ¥ COD,BOD; ,NH,-N TN | TP 44547,
AN ANBEA Al 2 3t 38 T — JAE f 2t ) 5 | HE koK
Jo, KRR T ik /N B R HE AR TR

1.3 REMEF*

SRR FHAE SR W AR BN DR HE D75 K 6, 2%
PN SRR, AT 3 e FH K i R A (R R O N X3
VKA I N LU P 22 W
THEAELR WA R | R R T8 K R T 4/
IR Bk Hh A S TR R s
1.4 RAXKEREAZE

RN ELA T O i 2 i T a9 AN X
KA, G AT KHE R BUAG S5 K B A TETk 3R
ANDK K S B, P /DN X 8 G 43 LA 43 P A 7
R K FISEOR BN K 5%, Tk i P d
—fRAN 1~2 NJEfE AN 3 NafE =N 4~5
NEAEE LSS BRAE T RAT 2 P, FERAE],
[EB% 24 h SEHUIrE A A SRk 3 I 0 5 R A0
EFEZR BN CTEL, R R 24 h BEEUN X BK#
RIS, 96 1) B 52 B %) P K o v R 5 L 5 4
FEFIK , BBk A S e R A T /K &

1.5 #IESWHE

R W B0 1T 53 A N X AR AR 2R (R
%) HBMA A TE YY) 2 5 7 IS BGE
A HIZNX AR Ay e, o /5
(k2 AL R 2, R EN 1,

F,=Q,xC, (1)

F=(2F§/ﬂ(+ Fy+ Fg)/4 (2)

Hop, F—mp 2 A5 ey = 4k,
g/(N-d);

Q,— AN¥i5KE L/ (N-d);
C. TSGR e/ Ly
F——&F N5 gy 7= i 341,
g/(N-d),
AR A5 81 ) B A /N DX A 6 s K TS G
Yy AT AT T W SRR AT AR A
I ARG T K A5 Qe A Y




XU

SRBRUE R /N4 75 7K 75 ey = A N5 05 355 ]

Vol. 40, No. 4,2021

2 ROIFFR
2.1 BEDMXERF
SE ARG KA H T HE K R G, R Rk T

R /INK 75 G A e JF R, ]
R 2 SRR AT A B ZE AT 3% S — JR I /K B
SRAESTHT RS AT T RAE, AR X
ANTRIZINIK AN [] 2545 10 FH K o 35 7K K 8 45 3k s
RN B R B N 257K TS Y 7 A e B
T 7 B AN ) ZE Y - 4 I WA K ) B AR
RN, TG KA TR B A AR 2 T
m’/d, IR 5570 BN DB A /N IX O 32, A i
20, 90 ARARHELNA I R AL R A /N X 43 2000 4F- DL S
M ERAENX , ZHEK Ry, A
3 ANsm R Y 23 3 ) R K HEK 2R 48 B 1 AN Tl
e AHR K HEK RS, 2865 BN X HL
B TR B B BEARAR B BRI W AR R A &R
A B S5SNI AE I FE X 4, an &l 1
iR, Hod /NX A #F 2003 4, EBECT 024 1
JEAEANTT 3 048 A, /NX B 8T 1995 4, 4L
1 800 ', JEAE AT 5312 A, PHA/INX B9 AR
1E80% L I, FRAEN N EZE LG, /N &

SEFFAEXT/NIX N SE B JE A N AT — IR A A
LGP N GURIRRAE NG, WA/ N A TS 7K Ak
B RO A S K, To A

TIEB R

—

1 /XA E R R
Fig. 1 Schematic Diagram of the Location of Studied

Residential Quarters

2.2 BIKIKRSH

EEXE/NXC A R B [ R A T 2 — R SR AE
W, RS R /N KR HE T, A R 58 R, 4
KIPRAFEM Ao, Z5 5 an 2 1 Al 2 (i ——
H) s,

xR1 NXIEKAKR

Tab. 1 Residential Wastewater Quality

JNX A JNX B
By

COD, BOD; NH;-N TN TP COD, BOD; NH,-N TN TP
FHME/ (mg- L) 273 113 27.2 35.8 3.19 687 294 32.6 40.7 5.42
FoRME/ (mg- L) 427 174 41.4 49.0 3.95 1320 550 55.7 63.5 7.01
Fe/ME/ (mg- L") 134 51 12.4 22.9 1.98 224 88 14.6 22.8 4.34
FoRME/ FIME 3.19 3. 44 3.34 2. 14 1.99 5.89 6.28 3.82 2.79 1.62
IS ONVEBS](E 1.56 1.53 1.52 1.37 1.24 1.92 1.87 1.71 1.56 1.29

H e 1 AE 2 ar A T RAS /N oS, A
W5 KK BT S AR R . /INIX A 157K %5 48 4
KM S H/AMER EL BT 1.99 ~3. 44 £%, /NX B
157K AR bR i KB 5 e/ MY L i AT 35 1. 62~ 6. 28
%, AH%E TN F1 TP, 357K COD .BOD, \NH,-N fx KA
Si/MER LB R f R 2 AL S R R
AR R AHARL, RIS A5 e vk i v, TAE His 4

WIERMK, /NX A ¥57K COD BOD, NH,-N TN TP
14 Foc/IMELA) 3 BRAE A Y, B TP AP A 45 B 1) Jc K
EBH AR, /NX B A IR, e K fE JE
ARAES H—JH B e/ MEEEASTE A =R, 3x T
AE5 i B R R AR 8 FAE AR A v R R A R
SR K, RN XA 15K TG Y e A
F18 W U 57 ] B, A HORTRLR



1

Y/ G B N
WATER PURIFICATION TECHNOLOGY

Vol. 40, No. 4,2021
April 25th, 2021

600

450+

€OD, /(mg-L")
fad
=

BOD,/(mg'L")
— —_ [ ]
w = A = L
= = =) 1= =)

=

60

45

30

NH,-N/(mg-L")

60p

45}

TN/(mg-L")

TP/(mg-L")
b

L

[
=

30f

e N - - - BT
R

Tl

B TR

1 2 3 4 5 6 71
i fEl/d
—— HE W - - - B
B
e o
. a -3 {H
B R

| 2 3 4 5 6 7
i)/
— EMME - - - ST
1 L ERRME
i = T < | | e
ﬂ TR
1 2 3 4 5 6 7
5 [E)/d
R ERT L — A
T i 1 LR
-
T
- _ M TR
1 2 3 4 5 6 7
il /d
—— BN - - - BT
BRI
T4
= ] b N -
B H BRI
| 2 3 4 5 6 7
i)/
INEA
2

1 500,
—— Ay o
I . 2T B
2 o00k _
E
g 600p B
] SEHE(E
300F =
‘ ‘ ﬂ T B
0 —3 3 A 5 6 7
i fE)/d
600
o HEENE = .
4500 - - - BEBSEBE
2 .
[-1]
5300 ________________ S P P ) (G
g R
2 sof = Sl
ﬂ TR
—3 3 s 5 6 1
Al/d
60 1
— H ¥ UM 1
Cus) - EE
o il B
eh
%5530-____ ___________ ;________'
= = = T
Z 15f T PRI
u i i
12 4 5 6 7
i fi)/d
75¢
— H
60F - - WIE I
_ R
EEZ‘*S;__‘T_' ______________ o 551 1 [
230_ = g SEHE
FRR{L
15F
0 i i i i
12 4 5 6 17
i)/
10,
— HME - - - MESE
b1
= BRI
[ T o == I g e
\%j e 2N -
= 4 Y El
2t FRRAT
0 L L L
1 2 4 5 6 7
mffa)/d
/NEB

/NX 357K COD, .BOD, NH,-N TN TP HyZZfLALAE
Fig.2  Values of COD.,, BOD5, NH;-N, TN and TP in Residential Wastewater



XU

AR AR /NN T5 7K T Yy = A i 5 05 155 ]

Vol. 40, No. 4,2021

B2 A T 55 Rk 4 [ s Gl Y A AR TR T
P57 BTG R BT G RR ) ) HrowT 1l DXl B A 7
PEIK 5 Gy im A% R 1 BRAE (A AT PR
B, W2 el /NX A §57K COD BOD, TP )
WEISESAEAR T 15 R R A 3494, (R & T
HFBRAE, NH,-N Fl TN {54 W 30 S 35 {8 5 7= 75 e %
ZECEHMEA Y, /NX B 57K COD  BOD, Wil
SFRE 2 T RO R R B RRE, X 5
FH—JE H COD BOD, 1) H 2 W5 B S5 i =5 A
Jil ——JEPU/NX B 15K B TE 4 . COD . BOD; V-3
B394 135 360 154 mg/L, J& Ti—J& H A F2{E
W50 4 427 (1 125 480 mg/L, KL, J& Fi—JH H
/NIX B 757K COD \BOD, ¥ i 2% | T} Al g &%
FES R B TR YR B R s, /NI B 15K
NH,-N TN TP il - B & T 7 15 B A% R A 1
BIE  (H IR T H EFRAE

MR /NX P HEK R G e 15 IR S, T
A BTG 15 KK B3z BIRE RS2, AU NIXAE T
5 /K BURE IR 100 2 AT 3l 1 3% 110 1 Y5 R B 2 4
Kl 3 i, Bl 3 rm] 0, SRAE S T S5 g JE S R
HAZ XA 8 R, JHL v ] 7 1 8 R 4 35 1 (20, 0=
6.7) mm, JEEUIE, AN /N X 7S 0 A 1 T KK
SR IAR X A e, e I /INX P 5 TR A% T g A b

1 000
800 -
600

400 -

COD,/BOD,/img-L")

200 [

o Lk

8COD,, BBOD,

B[] /d

30

25+

201

15f

FEFE fit/mm

B /d
B3 SRR e T 4 43 A L

Fig.3  Rainfall Distribution during Sampling Period

WA/ N A B 2 4 3 75 K AL BT, &l 4 fr
7R, 5 KA BT R 3EK 19 COD BOD, \NH,-N | TN
SEIAE 3 5 R (452 £195) (297 £123) . (46.9 =
11.5) . (57.1£10.0) mg/L, ML (3R A 16 V5 7K
KFHe R, Hid BOD, \NH,-N TN 85 T4 K
G Y5 Y R A X R A 3 TR R S A A R L RR
{H . %5 K3 HEZK 2R 5o 553 Bl N DL AR /N X
S, Horp KA /N X AR B2 90 4
&, 5/MX B ME, WA E G ¥ A0
¥k 3 N HE BRI/ B REEE NS H
I YN EA NP RNV &
RESFBUGAKIG Yk BE =,

100

OTN @NH-N

%

L=}
(=}

NH.-N / TN/(mg-L")

i fal/d

B4 GRS YR

Fig.4 Influent Pollutant Concentration of Wastewater Treatment Plant

2.3 NS EERE

HRFE /N DX A FH 7K 8 095 7K HE i 2R B0k 375 K
o RTFRANX AR $53, SR I BEAGH T T $ 4t
(WIS 4 4 H 5K BEE BN X R 48001
() JEAE N TR A 5 SR e 2 i, /hIX
A BN K AT A B AT Y K BN XA A
#E, B 135.0 L/ (A -d) ,/MX B B AR K &R AL,

TUER/NX A 1Y 66% , 1T B 5 ZBE L 5 KT AR 45
P K EIRGERE V5K HERL R B 0. 85 i,
TFENK A A B B A5 K & 5 114.4
L/(N-d)F175.5 L/ ( A-d),

BT 2 A KE R 1 s e
P 3 IS () T A TS g A i S5 R
T3P, 5EIMEAK B TR A B T K A



IE T/ G I N
WATER PURIFICATION TECHNOLOGY

Vol. 40, No. 4,2021
April 25th, 2021

R2 NXAHIKEFTEKE
Tab.2 Daily Water Consumption Per Capita and Domestic

Wastewater Production of Urban Residents
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