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Abstract:  Mountainous rural areas often feature dispersed residential layouts and significant
elevation differences, posing challenges for traditional sewage treatment approaches that rely on
centralized pipe networks and treatment stations. To address these challenges, this study examines a
typical mountainous village in Chongqing, implementing an optimized sewage treatment model through
practical engineering experiments. The study introduces an improved drainage system that employs a
combined intercepting approach and utilizes ecological channels for water collection. Innovations include
the development of new interception facilities, such as novel interception wells, which balance treatment
capacity with the direct discharge of rainwater and mixed sewage. The treatment station integrates an
enhanced multi-mode process, combining a biological filter with an improved vertical subsurface flow
artificial wetland, and incorporates resource recovery. Under various operational modes, the effluent
quality consistently meets class | standards of the Discharge Standards for Rural Domestic Sewage
Treatment Facilities (DB 50/848-2021) in Chongqing. Compared to traditional methods, the project

reduces both engineering costs and carbon emissions.
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Fig.1 Improved and optimized sewage collection and

treatment process

1.3 KIS
1.3.1 WERS

Ly b e A A, AT R R, H A A A
D 5 K RIS B TR T RN TR A K 4 T G e R A
o I EE R GRS A i, B Il
ET5 KR T IR TS e 3 = A BT A ()
B, A S HEAK SRR Bt Ak WL IR 2.

| mewmkm

| i

15 ol KR

| mAEEHE

a EASHEKIE
FRWEH (A F10 m) 15 emE KL E

Z

A

!

s ®g ¢
% T HfEAA Eﬂi{g_ms
B T

I \ K

b. BT
ViE?i’ﬁ:?kﬁﬁFE
ﬁﬁﬁﬁﬁﬁj%ﬁ%%#

RIRCIT L1 B (A1)

< R
|
c. A Rt 1 1
B2 #iREENSE
Fig.2 Methods of interception facilities

A R
el 7 R T
[Fet
AR

+ 105 -



%415 10

OE 4 K HE oK

www. cnww1985. com

2(a) AABHEKE , BISH I 15 em k1L
A1, BE T Al K BT SOnT ek /b 5L LR RN
T KT B 1Rt A o HEK 1 B — B
BB U, WA R 15 Y e R EE TS K b
il A PR

SR FH B R T 2 i ORI /K A A, b B
B AT PRI 5 AR A5 1L A ) AR A, R R AT T
MR WE2(0) () Fin, Bt EZ s LT
JZ PR G 0 1 B Al 23 B B AR I 7K 8 1) 395
ANINTF 10% , Hi5 BEA KAy [BICHR , AT AR 408 w5 TR
WAKTG YRR E . L2 AW IR K B HE
X, NEN R KN ZER R X . Bk
I 10 m ARKFHEK R4 K IR R AT R 9000 0T 2%
AHCHFZE O IR E YR EAE Lo 3 1B, 5 e ik
FER R M5 IR K 276 N R WAT, RS 10
TS B, AR K T B s A 18 it e Al
P13 B (B 5 S A AR AR 450 % 14 7K Ak 3
WK G T B2

FE A AR S HE K S B ULV i AT I B B AR
REAT AR 22 W o BRI LA 48 K g ke
— R 2AE T — YK, LA RO KL LB 25 44
I BFFBE 7 5 %o A I 80 it A 1 Ak % A 4 i e A
YRR X U o S T L

1.3.2 AbPEE
LR — IR A AR B SG Q] 3 T, 40 B N B A9
By
&
& i
Sk .
st
AR ok
e = i,
50 emfE T2 -
20 e £ | || R
10 eméfia? 2T
G i
25 il (2 IR
15 coif b AL ]
HfEibiE R
a. L3R

FREVR LA A B kA R
iz Y —
—r—

WYY VY Y ||| Fiatrsignse
|

2 “”Ej" AR
10 el
BEZEF

=R

b. T
B3 S — LA EIEE
Fig.3 Integrated processing facility

L ER AR H AL E A g, RST (X FE x5
74 mx3 mx1 m, fff FRAE A 15~20 mm A9 KA AE
SRUER WA T 7T E 15 em IEMAE KR KR B
BB 98 mm 38 AL, B O 8 b A S 7 A2 5 U T
S AT K A, SR F A K AT RSk A K g
AR KM HH 7K AT A TR A IR AR I B2 HE T, 558 o 4
PRANIABR U3 2 )2 18 b A T A 2

T Sk A e b OV U ON T M b AR R
(KxFEx%) A 4.00 mx3. 00 mx1. 05 m, 3433 2,
i B2 020 em JRRD £ )2, 1358 SOPPAE BR 15 3%
AR B VIR S " )2 R 25 em JE KL
1% 5~10 mm K A F8RAEZ A ILTZE, T 2N 25
em JB RAE 10~20 mm I 2, 2 T 15 em
MR K )2, W A% 2 Z MR 10 em 8525 )2, 45 )2
JEE A 5B 20 em BEE @98 mm HEK AL , AT Uk 45 1 H 3%
FE LIS BCOK AL PR S KR A3 I b RN
b S

E H T AR AR AR B ) KBB4 , LA fe e
M) Ji 252 Ak PHL 0 A 5 X6 A 0 0 St AT B v B) 2 LR )2
FE WA HEAT 7K 7 B b g (A= 48t 30 d s opie— ik,
M Hb 6 A~ H e — %), WIS AR ) A= KA
F I bR AR SR TR AL T I R IR e b
2 BATHREITHR
2.1 HREHESHHE

TR TR J2 T T AN [ R 7K D [ 4

80
aallies bR (i
~ 60
2
2 40
=
S 20
0
1.0 1.5 2.0 2.5 3.0 4.0
SRR 5 B /em
a. COD
50+
“f o
1.“ 301
L T FRERR
o Bk
101
0
1.0 1.5 2.0 2.5 3.0 4.0
ERSY i o)
b. SS



www. cnww 1985. com

IR LR AT IF RIS TR R R 0 TAZ LR AR AT

%415 %10 #

14+ o
AR R (E
12
T, 10}
£ 8t
z ol
= 4}
z
2.
0
1.0 1.5 20 25 30 40
IR = % em
c. NH, "N
20 —
FrifEFR

TN/(mg-L™")

1.0 1.5 2.0 2.5 3.0 4.0
PRI = B /em
d. TN
2.0 v
Bt FRAE
16}
T 12}
20
E
= 0.81
H
0-4 - ’_I—‘
0
1.0 1.5 2.0 2.5 3.0 4.0
BRI = JE /em
e. TP

B4 HIRIEHE T R B E AR R E KK

Fig.4 Water quality of water samples at different depths
in the lower section of interception facilities
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Tab.2 Parameter values of carbon emissions for

rural sewage treatment
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Fig.7 Comparison of carbon emissions between

traditional governance model and experimental model
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