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Divergence Between Emission Factor-Based Estimates and Offline Monitoring of Methane
Emissions from Wastewater Treatment: A Case Study in Ningbo, China
Yu Xudongl, Qiu Yanmei’, Wang Geng3, Zhao Shi’ en®, Mao Jia'er’, Du Jiancun®
(1.Ningbo Development Planning Research Institute; 2.Ningbo Research Institute of Ecological and Environmental
Sciences; 3.Ningbo Yonghuanyuan Environmental Protection Engineering Technology Co., Ltd.; 4.Ningho Huaqing

Environmental Protection Technology Co., Ltd)

Abstract: Wastewater treatment is a common source of anthropogenic methane emissions. Controlling
methane emissions from wastewater disposal offers multiple benefits. This study conducted offline monitoring of
typical cases to identify key methane emission points in domestic and industrial wastewater treatment processes
in Ningbo City. By comparing the methane emissions calculated from the greenhouse gas inventory with those
derived from offline monitoring, significant discrepancies were revealed. The results indicate that the monitored
emissions are substantially lower than the calculated emissions, highlighting the necessity of establishing
localized methane emission factors. Based on these findings, relevant recommendations are proposed for local
enhancing methane emission control in wastewater treatment.

Keywords: Offline measurement; Wastewater treatment; Methane emissions
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Research Progress on Generation Characteristics and Control Technologies of Non-Point Source
Pollution in Crop Production
Bingling Cheng', Xinchun Chen', PAN Jia—hui’, HE Fei’
1.Ningbo Yonghuanyuan Environmental Protection Engineering Technology Co., Lid, Ningbo, 315000, China
2.Ningbo Yima Environmental Technology Co., Lid., Ningho, 315000, China
3.Zhejiang Zeyue Environmental Protection Technology Co., Ltd., Ningbo, 315000, China

Abstract: As the primary contributor to agricultural non—point source pollution, non—point source pollution from
crop production has become a critical bottleneck constraining green agricultural development and water environment
restoration. This study systematically reviews the generation mechanisms, migration characteristics, and ecological—
environmental impacts of crop production—related non—point source pollution. It comprehensively examines global
prevention and control technologies, including source reduction, migration interception, and terminal treatment
within the whole—process management framework. Furthermore, a comprehensive governance strategy is proposed,
integrating optimized regional monitoring networks, refined source control systems, enhanced migration pathway
interception technologies, and strengthened terminal purification mechanisms. The findings provide systematic
insights into the integrated management of non—point source pollution throughout the entire crop production chain.

Keywords: Non—point source pollution in crop production; Nitrogen and phosphorus pollution; Source

reduction; Process control
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JRARARAEK, RAK AT AR 22, T KA FR) BA A=
R G AbHIRE J1 455 , TREE AL HILR AR IR, FHm
Y EORX H KBR A R R AR, RS K b
FR IR A T3 T eE , DUk /K ik bR
HEFL

&5

SCHGIGUE . U Z TG KA B HEK 801, T
it 7K 80L HEATHIE S

K COD K bR EFE HI/T 399-2007¢ KBt fb#
A I PROEH i o3 G BRI JISE 5 /K BT BOD
I b oE 4% HI 505—2009¢ 7K it # H A4 L7 A i
(BODS) (il Fiie 5 Heik Y E

AL BRI . (] CIFQO1-05 i 40 < i % 2E
#R A 10g/h RAAANHEKANER T HEK, IR 1
A LAE H, A3 3 AS/NBF S, COD M 274mg/L T[4
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@M @ W

Z 120mg/L, ZBEFAIK 56%; SS M 90mg/L T [ &
23mg/L, ZHFIRBNT 74%; KK B/IC ) 0.07 FTHE

0.20, KIEFETE TR AT A=Akt . 9 HAC B 2
TR KA B R [, A iK 6,

Rz 1 OHKGIEEESR
ST ] S FUE B R COD SS BOD; BC
(h) (g/h) (g) (mg/L) (mg/L) (mg/L)
0 10 0 274 90 20 0.07
0.5 10 5 193 45 14 0.07
1 10 10 169 30 21 0.12
1.5 10 15 154 29 24 0.16
2 10 20 138 25 23 0.17
25 10 25 135 27 24 0.18
3 10 30 120 23 24 0.20

TREE A S - ffH CIFQO1-05 A i 4H <t &
AR ITIE A 10g/h RAAMN IS K AL FR )T 3T H K
M F20 LLFE W, 4 354 /N JE, COD M

FRERASE FERESE (BHR)

& 6

104mg/L, T B# % 33mg/L, 2 B % 0] ik 62%, 5¢ 4 7,

F2 TtHkaEHIER

ik B T 315K 1Y COD 7 70me/L LL N 1 HE i H 5
SS M 90mg/L T W& %= 36mg/L, £ & % H 60%,
I HL3Z A7 018 R /K B0 e 3% B AR Tk, 78 TR, an

ST [E] S hE S BT COD SS
(h) (gh) (g) (mg/L) (mg/L)
0 10 0 104 90
1 10 10 78 68
2 10 20 69 56
3 10 30 42 48
4 10 40 39 41
5 10 50 36

bid=relo i)
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Lok 205 W H /MR TS R I IE M S A AL
5IN0 T2 A0, S AR 524 71.9%), R &
BEGAR HL AR, Je 5K Bl ey, 100 H iz 470
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*3 FMIZ . REBUABTZXTREK S BN S KR E AR, S AR

o | ey [RRERAT bR ﬁfﬁfﬁ:ﬂ@iﬁ%;ﬁﬁ@&jcg?ﬁéﬁ%:%o

Rk | 167575 /00 | 04755 m | % 710% AALANLE, H SRR H 7K COD A5 214 24041

R fif AR RIBERE 15 2 SR IE ™ 55 K s

wwigs IR cpou — 15000 BRI 42 , (34908 IAL COD B RIS R THL

i RS TR, AT EREFTUR , AL S5 i, 3

PRI [, o SEATHE AU, R S R A
AL REAT WA ARG, IR T LB A

BRRER

| O3MBR30ke/h

l FEB15kg/m
ok ok
Ak —le ;‘;i"n";H BRI H ARBE )—-‘mmﬂm&‘

S5 I LA TR A R AR S 5 T
WNIRA R A4S, TR KA 3T 2560 Feit

AR
LT 16 ERMMAT TR BB 5, Hih 6 B wxan «—] o |20,
TERToH I M, 2545 2~3kg/h AT THETHE K T AE e
PRk, BEAK BIC H 0.07 #2723 0.20, itk T BEKMEL 9
LB TR 10 B 22 1 R B Sk i s A it , &5 6 T [ TR 1 4B 4T T B AR B LR g A

8~12kg/h A T RUmTREEALHY, fiftk 1L AL i 7k COD 5 F8 € 2l £E 20000mg/L AR, [H 1t
AT Z R AR AR, S T R E T FAE R s R T B 2 T 10 ESE il

SRR, K COD Fa5E N T 70mg/L. KA A I 15ke/h SR 1
5 ISR I . SUAE A EE S 30kg/h

‘“1”“ BF T 8kg/h, RAMRID T 73.33%, m AL

— e P e |—o{ wn [ s F’ﬁlﬁ Hi7K COD AT EIRASE 15000me/LL, S S2 8 T 3% 76
N SRR, RER RIS BUR TS B , (RIEA8TE R A
L—? JT—W—» = B BT, T BT SR 22 vk A7

KT
&8

x4 WpBERANERE

2.2 28000m3/d LLZRAMH TR EHRIE

REEH R R IR COD

20 HEBK T RO B + Ve VRIBEAS + R4 o (ke/h) 'riﬂ (mg/L)
R LA ) s P Hif 30 > 20000
AT A0, SR K S RB & KA TR e 5 % — 15000

FIRHEADUERGE, D8 R GEHK T [0 BV VR I
ARG, LAARPR AL b s G4 T 2 Bl 30kg/h AL H] R + R XK
LM A AL P R AR AL BEUR B3R K, T PLYIHEATIBTEE , BRIR 1522 MVR 28K RETHRAE
T PR IS T, Bl R AR, K P R NG E, P 1R IBATRR . [N 78 4™ Y
ARBEFEI 5K AT YT REA T BB MK T HGR , 22 AT T Z ORI, R T 2 1Al B AR s
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AR . MVR ¥ EEK R RS A= A Ak 25 vl A 4k
PR BEAIR T MVR YA 5E A B B b B RS AN

10
2.3 60000m%*h NigtRESAIBIRE
P H A 60000m*/h AGEMES, PR T B e
WL JEORIN T B 72 2 A B 2 . AR LT 4, T4
W 1 T P A 1 R B B M AL . SR T
ZFHIGEHREZ  20ke/h SURARIIREC, SRR
B, RAEIRMAE] 13000 17, 5% ok A bR HE
o TR IR AT T8 R e A s AR Ao R S HEREC A
AT LA R AR 5

| . HBRASOL
BS ——P WkmLH } 4 3843kg/mRE

11

T H 7 SRS G PR s e T 2 B A
SHIRARS , IR S DRI S & A 2R R 5
A, BTSRRI, LR, BEk I ) A]
TR R AT SR SO S Y IR AR R K 55 AR
TR TR, TR IR T 5L AR 2, R
AU FSER) 20kg/h Bl 51 T 3ke/h, [RIET , BLAETE
TR SRS Tk, 77 A PR B 1Yl S
PSR TR R A DL A, JRREE R
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TR ERIBO R BT 2, AT SEBesE |
BA DRSS AL B B bR AT, 5
FERE I I A AR 04 F BRI FR SR BB R DR
HAAL TRV SRR C AL R IT, A R
PRBUVIN, AL BRI, BEA RO N8 P Y
FOSAEIX., W s im BRI SR, B S 1A
AR AT AR, S BT SE 0 BOE , PR <, — WSS AT
RS T SR I AR SR AR S R Ak, o —
[ F52 1 o DU R sl AL Py P SR IR 6l S S 7 fi
WUZ T SE B B SR A 5 . X 4T DA
AMURE R RTWIRIAIRE , BRARG 220) B AR AERY A
A IR REIR AR R S S TR], S AT A Y s Al fiE
P ER AL IR BB S . Ak, AR
HEARBGTE EZGURIEANIF GIRER , I BAEDIF R
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E", ®iTH, BRETEN. HASAGRE, &
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BHERZy 1A, UNEIR BORREE R B IR AR, 15
EEIBHIE B N Bk IS KT, 8RIF RN RS,
SNBEGE AR EEFREIFHIEN, KL LR, BE
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RS TRE X,
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pAE R LG R B HINA EE R XK EH th
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EERRE, Rinke; MAREE, EREENT 51!
TR EMBELERSTHERE, £EXZERBE, 3
B 2004 FRIMPERLFEE DK, RII—EFNT 7%
th e R SLFBERIP T1E, M 2013 FHEIEWLFIEZ — i)
BEBXLEATBSIIME Mk, e T 179
RepfERELHEA S, BRfgkER EM AR Eh
R Sk S E A B i R 89T S

1k i S

RITEH | =8| SR

R0 14 7y RN (i)

SXR/NAMEER, ER B, RS FTHER
HiRo OF 1~3 K, Futhid, @O, HEHE LA
Mo EFEHR, N, B 8~20 47k, 86, A
HEREEREL, PERIVRHER, BR3 &, i
IR, BORAE—TEENED. REZHE
a5 MEEER D, Milln K4E, & T EM,
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EARLTENEDYMZ —, REBESEE
RN RGHRTEFRANNE, REER~H%E ]
—ELBRGHR LT ELEREXABIEMZ A’ %
W, GEKEL, BEEEVMXRREEZA, REE it
A IMFEEEEYMX R XIERT HEETE, X%A1E
VXA AV SEDED2RNHR, 2T
AaJER D EIEM R, ETFET NI TRk, F={F0 <

BEEERE | SRR | Sk
P {55 — 2% JCR (#fs)

B, RAEEANES, BEZEEY, X

WAHE R, HEEBE LTS 1000 KT

B rmk, REKER. BANEEKOBLHY,

B 20224 B, ERAEKERETRELEREE

SR o ek, PUONE . KEVEIBUK, —EASE

foo BUHIEARDHSHNENRL LI

REFSIROIS R, 21 /1 BB B EE A,

N X2 o E 8% B RS HIER T ORG, &
f LHRBERLTHER

B | AR | |
D T i

HIE 2 B AW — — T LU 0 & M TR AT E0 4,
WG LE. P, & L+ =HROER. H=17
EEERHEBIEE L, BT, B0+ =g i [
Ha, WAL KEXZ WILEFRE ObRg |
B R TELE, S EMIEL, hTFRIEH S
AGFNME, RIBT £ S EHE, BEETIEREHSE
Hlo AEBTHRE. SENHERESHAERS o
B2, TEEE R IR % MR |
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