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Abstract

In order to compensate for the shortage of investment management of rural domestic sewage treat-
ment projects, optimize the investment management mode of rural domestic sewage treatment
projects and further improve the effectiveness of sewage treatment, this study analyzed the current
situation of investment management of rural domestic sewage treatment projects in Sichuan Prov-
ince, conducted a detailed study on the evaluation method of the rationality of its investment man-
agement rationality, from five aspects including treatment mode, treatment processes, pipeline
network deployment, operation and maintenance, and investment structure, took an in-depth anal-
ysis of the impact factors of rationality, summarized and constructed a rationality evaluation index
system, to provide a reference for gradually establishing a whole-process performance management
model in the field of rural domestic sewage treatment and more efficient use of ecological environ-
ment funds.
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1. 5|

PAFATETG AIB TR B SIS A0 “SKF iR SR I gk R EIES, Bl “ SRR
aREE HE T R R B (1] BEE AN NEAR S RIG T BT sh R se it HErE, DU )14 S X nse 75 A4
WK EHE P EM2], R T RESREN, HZPIHENF R KIAHEMR TRETE. H2, MR
SEHORE, RMAEETSKIG BRI H K AT A B G I 5 B 15 KR BRI AR 02 4T B AR K
FH, HZE @ wihls T @ WA . ANEEAR T 5 @ Bk 78 Sl S5 R & B S B AE3], Bl
HEL AT S-S50, Al DA RO $5 5 R A RE S ORI H AR 1, RS Rt IA B T vA H AR
[4]. (HHBIRTPUNE LM GG KB BT 2 2R TR 5@ MR, #4000 H B s Hi A 2
VAN T TR IC o BP0 FIRBIR IR, A SR s AR AR V615 7K TR BRI H 5% 58 8 B & BRI VRN 1Y = e dE b
RR, DR FIEKIGHEI H BB, WIS S0P S H T/ & EIE1T.

2. I & RFEFFE KRR

A 2021 4 10 AJK, 4 28,398 MTATER 26,088 4, Bkt [X 2310 1Y), f 17,984 MTEM (&
WA )R TS KRR ERBOAEE, (5 63.33% (ZUILAI 5 38.25%). 474 626 > 2 UM HE,
f 346 NMETEGKERIAREH, 5 55.27%. 1000 A& LA E. 600~1000 AR JE S4B 1060, 1260
A, HA R B RA TR 5 4 ) 5 b 83.68%. 81.90%. #LE HET, VEEE TEREUS T AR, W
MR AR TSR, (HIG B AR T . B SR AT A AR TS T
3. RIFEF/SKEET B ATESEMITENREMNR

AT BB A BTG A PRI H R P A BV BN 5 ANy VRFERE . T ER.

DOI: 10.12677/aep.2023.131001 2 RS ORI AT


https://doi.org/10.12677/aep.2023.131001
http://creativecommons.org/licenses/by/4.0/

R E

BRI EE A BB R RIS KR BRI A BT BOR SRR A A S B RT SR, I8
LR 4 ANE VAN A AT TR E RO RS BTN . 2R 5 B SRR A5 A S BRPE VRN Y A
25 7 DU B XA A 15K I H B BRI 4E S R S BEX ], AT E 2% .

3.1 RERASEMEITM

FURG, DO 138 A A 005 K i B SR ] = A [5] -

1) gVENR B, ERRR B S KE PG (— e 5 km BLN). JREERERL 20 UL B FFE R
FORMIAE, 2R A E AR SOR AR AS A0 15 K A WO T U WY, PR T U s 22 3 /K Ab B
BEAT AL EE

2) SR EEE XA AR S EECR, RARERNCERE M Al BRI
FIEI XA BRI TR JE X (B0 /7 & BAL), ATAEAS HE AL 2 AR rh 5 K AL B v, PR b ] L
WAL T 2.

3) A EEA: TR ARG AERBEN B RER R, T5KA D& PR
HBIX, & RTA AN g K A BE Rt SRS AR AR PR 7K o B AR AR T K IR BRI IR 4 AL
ANBHE, RIERE. FKEH. LHESIERER, 6 Be in B s,

3.2. IZHAREEMEITEM

MR R, RIS EFTG AR B TTH] TR EE . AR A A A A PSS =K [6], %%
ARETTH AL T 2% 1 PR,

Table 1. Commonly used treatment processes in each rural domestic sewage treatment stage
F 1 REEFESKERERETERALETLZ

A WHLZ F RIS
=3
TALER A LRSS BV YA 4 COD 4%
AR (R R B
REEVIE(RAE Y IE %)
R A E
S AR ih i (BAF)
ERX/L S ES TN P& - B4 - FESUE RIS IR I%(AYO) FBRARHRSr COD HIE 4 R 2%
Frtt i IS e (SBR)
REA: W [ B 2537 (MBR)
T R AE VI SR 2545 R (MBBR)
N T i@t b 3 A
ER S ES TN LR IB YR HE—4 2Bk COD. BRI A5 et
T e U UG A= 5

FESEBRRLF A, WA B SRR . 5 KRB RN HE Hh RO A 2R, AT P2 — Pl A5 Rk A 2
IR, WATLUNH . ZRPTHARET TEAH S, BT ZHEEAR. @i eI )14 5 WAk
ARG KA BB, KI5 R HEIT AN FHBRHERI I DL, 7028802 T I H & T 2R
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1) ST VG KA BRI 40 HICR P ARG K, AME T AR R s AL B EEIOR, IR “ I
ACEE + AEZSKAER T EULE, KR L DU 48 5 bs v R AR TS K A BB K35 e HE R AE )
(DB/51 2626-2019) ] = Zt bnifE .

2) X Z FEREEGK, ZIEH R + REEYLE + ABAE” L ZAE, BRI
HKAB, KK 2 R AR T 15 7K A BE Vi KI5 G HE bR HE ) (DB/51 2626-2019) 1) — ARt »

3) X ISR i (A A SR AR TR K AL, IR TR + PREVEMAEE + iSRRI AR
W TZHE, BRI AOKE, KK E CRAMEETS KA B K5 Y HE s i) (DB/51
2626-2019) 1) — i bnife

4) S HH K TS SR vy Ak AR A DR (1) AR A L DX (PR R AR IR AR X L K R RSk EE L
), WEPATHR A HESbR M, HETKZ KA “Tibs + READAE + AWapEis + £
SAF” | “TALFE + A0+ MBR” . “TiALFE + AYO + AERMH” AT E, HikHAKKUESR
(TS K ACFE )5 Y HEUR i) (GB 18918) [ — bRkt A hnife.

3.3. EMHREEMEITMN

W R B S8 R AL

1) SAKREMAKNUE: AR E. S ERTKEL TR T BiHRENKIITHE.,

2) VK TEERIEI: W (AR TFRE) (GB50014-2021), 3AH TS KHEKE N T I/ 1 %,
F5 7Y, HE i /NE1E DN300, f s 7eii 5oy 0.55, 415t (18 tHim & /T DN300 11 5 /N g
KT NI ERN, BRI ME R NER.

3) TEAKEEEMIERE: F T V5 /KA B A T 14 M 32 A @ AR i VR K L TIONE A TR
. PVC-U % . PVC-U XUBER SUE . HDPE XUBES S . HDPE Hi%845 My BER DL AN 2, JEd X%

B AMIRBERE . GO, BT, JRARIE SR RIE L, HERE K A HDPE XUBEJ 805,
ERHPEE, BPERHPVCE,

4) FIEREH: WRIE CEIMEKEITTFRME) (GB50014-2021), A H (AL B N R EEIEAS AL,
TRt BB ESR AL Bk b K BT B EAERE— e R R AL, TE B A B d R A EE S AR i T
FEERAMAE N E, TIEENTR I X, REHRREAE KT 40 me fESEPRMHF, MARYEE
POBETH R 75 KR AR . BT | R SR R IR B M 12

34. BITHAPSEMTM

BTG K6 BB S AT 440 B BTG K B R G RIS ATE L UE R GRS AT B
DA B35 /K AL BEATLBRORT L S 2% RIS AT 4597

1) VKA RGRSATE B E WIS BRAR IR A, R AR A DRSO EA R TR X
it E R R SIS TR, WLV LG OL, s #E K BRI, & i i 4R
BB, I WIERRIB AR T AR IR RAEH IR B — Ui AR E BORZ R T2 5%
PR IR IS AT L, A AR K s B 1], A RS KK B AE BLAe Ak, B i B R By 1k 1 28
S I

2) WAEMRGMIBITER: XTI ARG RA MR EHE NG RO FRBER AT RN T 2%
PEORBE U LIS RIS 26 A, e I B IR . pH. DO A& fahR, $& T BUREAS I AL 825 e i 1
B MEANA . SRR BSNE . R AR RS SRR E TG K A B R I T % . H
g 0N B2 ER R R (= RV I MR Y 7 Qo1 A e SN £ i R ol NN SN S (R A o 1S SR VO d b
G Wi 5 DR] 5 SR Il 6 i
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{hEsZNEEN
BB IRE TS
RN ek Y E N NE

B RIBAT YRS LR BATIRE B IR RIR I B oK, 2B R A7

IBATILSRAYEBIE N, IR & U & K S 40, LR BN BRI A AR, LA

35. HAGHSEMEITEM

VLA IV RE % R AR B AR AN AT ok, Wi A AR 8 T 0 A AT B AT PR3P 1
RIS TS IR

EEIHEE, B HRA AR TR TG K IE PR R B S R AT Y S AR A RV L, DA
B TE B A B PP IR L S A . gV E IR B O B R, BRI 2, S
TR A i W A R S AR UE N 2 PR, 0 Eas B U it W M I B S AR R 3 BT
Table 2. Reference standard for total investment in centralized treatment facility construction
% 2. EPNAEERN SRR ESEIRE

. . e S e HK Z A Eg
N/ AT S 3
AL + REAVIIE 3 3 ~ —, 3 SN
W+ AT 20m*d<t<100m%d  4000~7000 JG/m 2.1~4.3 7t/m TR bRHE
WAL + REAEYIIE 3 3 _ —, 3 SN
o+ L Hhha 20m*d<t<100m%d  6000~8000 JG/m 2.1~4.3 7t/m TR bRHE
Wfi : Jéi%%ﬂ% 20m¥d<t<100m¥%d  5000~6500 j&/m®  2.1~437e/m® Lk
TikbFE + AO 20m¥d<t<500m*%d  6000~8000 ji/m®  15~4.9 jt/m®  —ZbRik
%Eﬁﬁ TikLFE + SBR 20m¥d <t<500m*%d  6000~7000 j7i/m®  1.4~45 jtim®  —ZbRiE
PULHE + EW%HL 20m¥d <t<500m*d  5000~6000 ji/m®  1.3~4.2 ju/m®  —ZibriE
Tikb# + A%O 20m¥d <t<500md  7000~8700 ji/m®  2.2~51 ju/m®  —ZbRiE
T + Al 3 3 5 3 e e
o+ AT 20m¥d<t<500m’d  6500~14,000 jt/m*  1.6~5.0 Jt/m LbritE
At Z,Eﬁ)g FAL omYd<t<s00m¥d  7500-12,000 M 1753 JEm® LR
AR, 3E Y FE A B AR AN R A T2 R SE bR TR R A A A E
Table 3. Reference standard for total investment in decentralized treatment facility construction
% 3. MHEVARBRERNEEEE R ESERE
BEBG AT E4K T R T e el
BEMAESTEN) + s RgE X X SEAT AT HKHERAL,
BEIRAGT HIER P EUL - (Lt Nis4k) KK I RR
b 33th 7K
, =S + . — FEATG ;
AT H ~ ) S
71 ﬁg/’ﬁf_ﬂi Wit + AR BB 1500~2500 Jt//* (et M B ) 1’512)15‘, KIKIE
T FH IR
DU s — A K
REREE + T & e 3 <0.1 75/m° Y.
W+ LR BB 250~350 Jt/m (Gt Az 1’EZ€HE‘, KIKIE
FH b AR
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- . 1) <0.1 75/ m*
\ 1) LT . R AE) o
b + ATiB#h  2)5m¥d<t<20  3000~4000 Ji/m 5 7y = R/ERE
m/d ) 1.0~4.1 Jt/m
(& Nig4k)
. . 1) <0.1 7o/m*
L mpEL . (BB A B
b + LA 2)5m¥d<t<20  4700~6100 Ji/m g =R
st (e A
(oY X i 1) <0.1 76/m*
N L) L L (R AES) I
TALER + FaEyh 2)5md<t<20  4000~4500 ji/m ) R = bR
(& Nig4k)
FiALFE + AO 5m¥d<t<20m¥%d 6000~8000 ji/m*  1.8~6.2 ju/m’ — kR
AL ,%:,L EWEM s5mid<t<20m’d 3000~4000 7o/m*  1.5~6.0 7T/m° —JihrifE
TRFMEH, MR FATEE, % S SHARMESIRIU NI CRF AR TS TS KA R K TS Y HE SR ) A O
HETBRAE o

BTG KR BRI H P I A B S R B T S 1 AN T 57, AR ABR %1 X
FEM P A, HEMGE A — T2 ATF %A MBI URFAE . N DRARSE R, 5
TR SN S BN AT KR B ISR A . Ik, R 4~8 thorRl gl
Vi R GEIX, WA IR X . IR GF X NIZRACADEIX . BEpU 4 XA P b2 5F X1
BT AR DU SR AT (5 B, AT AR AR VS KR BRI H A R BT S .

Table 4. Investment and cost proportion of pipeline network in Chengdu Plain Economic Zone

F 4 BBFREFREMIZEFELLER S

DX 3544 B R ZERMOoTm)  HhAbegt MRS R AT ALk
PE DN100 79.14 52.34 66.14% 10.04 12.69%
PE DN200 147.58 118.55 80.33% 12.01 8.14%
PE DN300 283.15 251.46 88.81% 14.24 5.03%
PE DN400 425.46 389.34 91.51% 17.83 4.19%
PE DN500 678.70 610.98 90.02% 26.97 3.97%
R A% HDPE DN200 99.15 68.90 69.48% 12.90 13.01%
BrIX HDPE DN300 132.58 97.47 73.52% 16.71 12.60%
HDPE DN400 189.45 149.68 79.01% 20.45 10.80%
HDPE DN500 317.37 243.46 76.71% 31.45 9.91%
UPVC DN100 68.99 42.19 61.15% 10.04 14.56%
UPVC DN200 105.09 76.06 72.38% 12.01 11.43%
UPVC DN300 169.50 137.80 81.30% 14.24 8.40%
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Table 5. Investment and cost proportion of pipeline network in South Sichuan Economic Zone
=5 JIIEEFXEMREFLLER G

DX 354 Bt it SZERMOTm)  HhRbest MRS R AT ARG

PE DN100 91.37 64.53 70.63% 10.76 11.78%
PE DN200 180.85 151.76 83.92% 12.83 7.09%
PE DN300 390.12 341.00 87.41% 19.79 5.07%
PE DN400 593.00 530.78 89.51% 24.34 4.10%
PE DN500 878.14 803.39 91.49% 29.39 3.35%
HDPE  DN200 114.69 84.42 73.61% 13.66 11.91%
NI &5 X
HDPE  DN300 198.94 146.35 73.57% 22.30 11.21%
HDPE  DN400 256.22 190.32 74.28% 27.02 10.55%
HDPE  DN500 321.19 240.15 T4.77% 33.95 10.57%
UPVC  DN100 78.50 51.66 65.81% 10.76 13.71%
UPVC  DN200 123.06 93.97 76.36% 12.83 10.42%
UPVC  DNB300 231.03 181.91 78.74% 19.79 8.57%

Table 6. Investment and cost proportion of pipeline network in Northeast Sichuan Economic Zone

F 6. IIRILEFXEMREFRALERA S

DX 3544 B HHE SZERMOTm)  HhRbEgE MRS P AT N AL

PE DN100 79.98 53.66 67.09% 10.65 13.31%

PE DN200 149.81 121.25 80.94% 12.69 8.47%

PE DN300 319.44 271.29 84.93% 19.57 6.13%

PE DN400 476.96 415.96 87.21% 24.08 5.05%

PE DN500 707.48 634.22 89.64% 29.06 4.11%

N ZRALZ 5% HDPE DN200 104.44 74.64 71.47% 13.58 13.01%
X HDPE DN300 154.47 102.88 66.61% 22.06 14.28%
HDPE DN400 247.10 182.44 73.83% 26.72 10.81%

HDPE DN500 343.59 264.09 76.86% 33.58 9.77%

UPVC DN100 70.75 44.43 62.80% 10.65 15.05%

UPVC DN200 114.06 85.49 74.96% 12.69 11.12%

UPVC DN300 214.83 166.68 77.59% 19.57 9.11%

Table 7. Investment and cost proportion of pipeline network in Panxi Economic Zone

F 7 BAZFXEMREELLER S

DX Il gz Mg iR oum)  HPRRSE MRSESEE I ATR ATR AR
PE DN100 74.275 46.62 62.76% 11.31 15.22%

BTRAETTX
PE DN200 142.03 112.03 78.88% 13.48 9.49%
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Continued

PE DN300 310.07 259.46 83.68% 20.79 6.70%

PE DN400 466.88 402.78 86.27% 25.56 5.47%

PE DN500 698.41 621.39 88.97% 30.87 4.42%
HDPE DNZ200 89.015 57.73 64.85% 14.43 16.21%
HDPE DN300 155.245 101.03 65.08% 23.43 15.09%

BEPWATEIX

HDPE DN400 228.64 160.71 70.29% 28.38 12.41%
HDPE DN500 304.455 220.91 72.56% 35.66 11.71%
UPVC DN100 61.935 34.27 55.33% 11.31 18.25%
UPVC DN200 100.445 70.45 70.14% 13.48 13.42%
UPVC  DN300 190.315 139.69 73.40% 20.79 10.92%

Table 8. Investment and cost proportion of pipeline network in Northwest Sichuan Ecological Demonstration Zone
= 8. NIIALESTEREMREIF AR ER G

(X 4844 Bt R ZEROTim)  HOPRRSE MRS EE HR AT AT AL

PE DN100 76.935 45.65 59.33% 14.16 18.41%

PE DN200 143.975 109.94 76.36% 16.88 11.72%

PE DN300 308.94 251.91 81.54% 26.04 8.43%

PE DN400 463.605 391.32 84.41% 32.02 6.91%

PE DN500 688.855 602.02 87.39% 38.66 5.61%

J7Jk4  HDPE  DN200 110.275 74.72 67.76% 18.07 16.39%
AWK HpPE  DN300 190.04 128.78 67.76% 29.35 15.44%
HDPE  DN400 282.295 205.52 72.80% 35.55 12.59%

HDPE  DNS500 333.84 239.34 71.69% 4468 13.38%

UPVC  DN100 70.525 39.24 55.63% 14.16 20.08%

UPVC  DN200 102.87 68.84 66.91% 16.88 16.41%

UPVC  DN300 192.93 135.91 70.44% 26.04 13.50%

e B, B RAT XA AR, NEILESREX AR ZE, SanhmasaeEmam. A
T i T A PRI AT

4. RFFKEER B RAEESEETNERGE

MR _EOCHR A S BEPPOT WA, AT A B RS B H BB B S B PR AR R,
L9 PR, WA R N —FAGhR . AR M =48 bR, MBORG EIE(30 7). HEBLE & 2 (60 73)-
PR (A4 A B (10 70) AL OSSO 3 R0 P FRDIR 23 (5 )3 DY A J5 Tl AT VA » 3% 100 25 BYANS3 5 70
FIERESHME R S IA &, BUH IR 2 s R R A MR A S s, MELLEAL, R R
bRfE R B EBCE S, BRSNS E R, BORGEMER, R RIRGEMERAR. 5350, B
i) LA AR T 5 /K B A A P R O AR G R B A AR, DR v SR AL A Ay 30T 5 ar e S
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AT R0 B (T 90). K (80~90). £ #%(60~80). (LT 60)PU/N54, LUE T ELAO M3 H #%
VEE A BTV RO L

BORGFMEORIIE T I H ES B AT IHTEE T, BUH F7 5 il 55 R 0 H 58 G s 4E A b T —
ANEHEVEE, ZZAaha PPN A A AR TZ0ER. BFWNARAIZ4EE . BHEm A
ARV R A R EZVEM NS, EIEG ARG BT B A BRI, EE
WG H 2 ARAE TR, PR 5t AR 3 2 DI a KA 2 e 3.

Table 9. Rationality evaluation index system of investment management of rural domestic sewage treatment projects

9. RAAEESKAEN B IR AEESE TN ISR

— R ARbr

B Ei=1 7

/S

EREE) (SRS (AR ) Ll
A EE B 4 (10) N T
o T, B AL, AT
Mokl Es) LA S lE R T SRR
HAE G0 SR VR, 1
it A . XHE. BEMKE, PE
ARASERIEG) g b, BN
5 U T (5) ST (5) R R A
V5 KL (20) 5 K LR B 4 (G2
Uk P 555 (40) B
I £ 5 (20) B BB A (T TK)
B ST, 2T B
BV ATIRES0)  JELERA(L0) B4 (10) BT 5, U 2 A L 3 4 s
AR T F& T CE).
SERLZ & L (5) VARV T AU B U 5
HEVE 4 H9(10) ‘ o
TR () SRRV o ) B L o L
= = L s 2 HE L é_‘l:
s Aok TR R SIE
ey AN )|
L ) K 3) o s A AR B2
HLNAE) W) 2 AT S MR K.
HEEES AT HIRLFTG) PRI (S) b 5K AL L
5 B4

1) EFX YA AAT LTS AR BRI H B A BN SR tH T 5 ANPRIT T, BARR B
TEEAR BRI IBATYE M A, A VAU T REDTE AR TR IR A A

2) GANBINTEEVERIRE N 2R, M 1 I H ST B S BRI AR, R AR T AAE B AR
=2 dEr, FRIEVINE AR 25RO s I RRRFEEE R R, B2 & B T S R AR VP 2
1H, NFRE AN A S 15 7KIG BEAUGE D 2 3 A RS B R A 235 %8 5 A AU R L mT AT 5

E&mE
VO BRI « 28 3 DR A 35 75 7K 75 e IR HETB AL BB AR S R T 727 7E.(20219DZH0030)
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