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Abstract

Taking the historical solid waste dump in a certain river channel as an example, through on-site
sampling and indoor measurement of the soil, solid waste, groundwater, and surface water
around the site in the study area, the contents of heavy metals and other characteristic pollutants
in the samples were detected, and the analysis was carried out. Its pollution characteristics and
causes and risk assessment were carried out. The results showed that: 1) There were no pollu-
tants exceeding the standard in soil and sediment; solid waste with pH and fluoride exceeding the
standard was classified as Class II solid waste; the groundwater exceeded the standard factors in-
cluding manganese, volatile phenol , ammonia nitrogen, and fluoride exceed the background value;
surface water has pH, dissolved oxygen, five-day biochemical oxygen demand, fluoride, ammonia
nitrogen, total nitrogen, volatile phenol, and anionic surfactants exceed the standard; 2) through
inverse distance interpolation. The method simulates the spatial range of soil pollutants, and di-
vides the scope of risk assessment into key prevention and control areas and general prevention
and control areas. The risk assessment focuses on the characteristic pollutants of groundwater in
the site. The hazard quotients of the pollutants of concern in groundwater ammonia nitrogen,
manganese, and volatile phenols were all less than 1, and the risk was acceptable; the hazard quo-
tient of fluoride was 7.5 > 1, and the contribution rate of drinking groundwater exposure was
100%. This assessment mainly calculates that the risk control value of fluoride, a pollutant of
concern in groundwater, is 1.8 mg/L, and the actual reference value is 1.0 mg/L. 3) Propose a plan
for river course solid waste remediation: 1. Surface water is pumped to the sewage treatment sta-
tion for treatment; class II solid waste transferred in the river course has a greater impact on hu-
man health, and soil landscaping is carried out, and artificial wetlands are built, and alkali-resistant
herbs are planted. Conduct long-term treatment of river pollutants and implement regular envi-
ronmental monitoring.
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T B AT ORI g DL — e Py s R B, — eV RSB SR PRIER e R AR T, PRI AE &
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EbR, OSBRI R ARG, KIS RAR B, KR R A, RO
Bk, CRONEENRMER. flAL5 R IR RN EZN R, 1n—Jrmm, EERXARE
FACPII3R R, 24 RIFAR IR AR o AR 00 o A S B AR 7y, N R ORT e P 352 o o 1 22
RHzmA

ZeOCHREL I, ] P A5 T PAY 3] PR AR T 51 AR PR 5595 e il AL 1) XIS 1Ay 5 96 BT 5 1 JE T FR A 5%
RGVERIRTTT. DIL, MBI DX SSRHE A7 AL TE N (4 S8t B ] A PR HEAF XA it e Xt B, il I3 1
B RS BT WA [ R R (R R S S e B i AR . IR HHARRE, 255G PRI T R P R
PPA, BRI D0 S B [ PR HEAE I PR S BR AR TS S AR 20 B 0k (8 PR HE A7 It 32 1Y 5 PR
IEGIREETT S, 0 R TS Y] i ] PR HE AR A RS2 A B iR B TAE A — = L.

2. 5 7HZE
2.1 WREEAR

FITE XIS AL B s i Rl BT, AR Rl sy, FARR. A6 R
¥ 1400~1600 m, FH#ERIE LA, HFREE 1200~2300 m. VA KECA R IR, IRE KA 3~10m 2
|, 2% “U” B, Mk, —MRE2mLlr, 28 “V” B, WEELG TR, il 0Z2eE
Fh RV R AL S AR B, HE TR AL S e A, R DA 9 BT o AR S, M JSP 3, M T S R 1004.93~1038.64
m, HAKEZEA 3371 m. BFFLIXE T A T 2R SR, 29 K E 304.3 mm, FEK
SEN D ECARAI SIERRIA 2 R, 6~9 HBEK &K ER 75%LL I, BRI 240 1 Bk 2
R 4.2 1%, R IRE, BRI K E 2172.9 mm. BFCIT K 24.6 km, FHRITIE 5 300~500 m,
JAEBELTEA L 60 mo i, EBOEK 9.1 km, KA BRI 17.1 km, @RI R E,
Wi TH 8 ST, EAE 9 200 m, BEEE 350 m, JEVRAE ST RATEV IR, BRI CIAkR, RN R
FR AR T S50 WK A A sy, T N 7 B A AR, AN & /KoK T, $& A K SM: FEK 15.5
km, EEMFRX, ZERTFHHE, FEEDR DT 300~500 m, FEBSEANL 60 m, T Py @55 A
%, IR AN RATHELR, PIRIRBIANH &, 0 Ba 5.

22. ERmEESTH

LRE SIS [ R AT DR, X E A R BRI HROK RJRYE S R KGR BRI . 7R
GORHICHE RN 3 52 TR 43 0 0 BE Al L, AR D 8 25 R, 76 1) — PR i, s RL < 5000 m?,
EHORFE SAEOR AT 34 HUBREIAL > 5000 M, EHERAE AT 6 A, I ATARYE SE PR LRI
G R PR [ AR R AR T ESLIRAR I R Z AT T, — s oL TR LI 5 A
Ffdh e Horp HHERE SR CR R R HRE R 1 A RS R T 7 I 3R 2 A, [BARRYIRE R AERJE LT
7 Y ] A PR A B 5 9 B N S8 S B 2 A il o 3R KPR SRR D5 T RO R /K KL Z R 1 m ARHK
Fto

221 TEHERRES SR

AT B 55 NI S G 22 A ACRAE H E PR &), HOREE T HUER P 152 AN LIRS, 12 AN
WETR, T3 R VAR S A I 25 R R (R IA I R U b S g KU 5 bR o (R AT) )
(GB36600-2018) [5]1 A FRAE, I 118 IR ATELE pH bR B &85 G A NG B0

22.2. EEEMHERRES S
A 22 AR E R FE S AL, JEREE 37 ANER IR YIAE N, R E AR R (5K 4
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HHRE) (GB 8978-1996) 13 1 55— Ky5 Ye i i RO VFHFBOR FE h 3R 4 55 2875 Y fe e ek
RO B (— b ifE), Hoh 3k 24 ARSI pH 554 (5K S HERbR#E) 55 = 2895 et i =
RVFHEBOREE, Sy 1 KK, AR 13 AR | KK . &6 RFERRE, KA ArcGIS 10.7 #AF i
SR B A R 0 35S G s B) 43 AT A HLEEAT WP LA A, 45 R ST X RE  [E JR R4 170.94 75
Ji, Forbo 1 2K PR 34.22 J3 77, 1 ZKIE R pH EE bR 1A 33.32 J 77, 1 [ R R A AR A 2.02
i
2.2.3. MTKERRESHHR

A1 10 CIHL R KBS, PP ARER A (L R /K iR ARAE) (GB/T 14848-2017) 111 ZbrifE, #Ho
RIAEAE SRR . IR SR BERE. A, FR. ERE. FHAEE. AE. 5. B KBTHE
BEHARILG, HO R KIS R bn i il gt WAk 1.

Table 1. Statistics on exceeding standards of groundwater pollutants

= 1 MTKSRIBIRIE RS

R T PR EBFR AL E()
ST 0.94~1.79 8
T e T A 0.36~1.78 9
TNiCEN 0.22~1.72 10
A 0.05~1.86 10
h 1.1~15.4 8
R 1.03~25.74 5
FEAE R 0.01~0.56 6
AR 0.598~15.92 8
ALY 1.06~11.9 10
SSUN7IN-Ei 3.67~18 10
Table 2. Statistics on exceeding standards of surface water pollutants
= 2. WRKISRMBIRER G
R T PR EBFR AL E ()
pH 0.05 1
TR 0.04~0.22 3
thEFEE 0.1~05 5
T HA T AR 0.05~1.4 9
ALY 0.49~12.7 12
A 0.38~6.54 7
ERIR Eh T AL 0.15~0.605 5
PR 0.5~3.4 7
B 0.97~39.72 14
FE R T 0.2~14.68 4
¥ B R TV 14 77 0.035~0.175 4
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2.2.4. WRKHERRESHR

HAE T 14 A5, PPN FRHER A (HbRIKIREE T At ) (GB3838-2002) 1 2hnitE, #4) mifi
W opH. WA, e REE. THANTEE. ®. &8, mRRES. o, SA8. HEXM.
BRI HERIEAR LS, MR KI5 bRt L ge i L& 2.

3. BR5WL
3.1 RUEEIFEME

3.1.1. RMEEiFE S X

AUl AR R D Sk et B Tl T A2 ) A LA B R R S 1 A, A T DX T T T s
35 B oLl A B A M 3 R VA Y R 20 A A B X — MR X, 4 Sk X I 8 TR 5 IR A

1) EApiEX

MR [E RSB, 4 A A BRK B 3R N E B IX, A 1.36 km?. SR X P 4 A
ARE . WK BBAE . PES T EAREY), AR, 155 R M, 1 4 X L
iy IR TR N & i

MIEIEAERE, G N E AR R A%, QR T T BRI RE 11 55— Tl
WA, Hh R KA R K bR 8 (R AR FE P ™ E, WOR B X

2) —piiEX

R 7 S8 B A R ) AT B B R 45 5L, EAAR B AL A BN A, A B
TRIRIN AT, KI5 R X, AN 2.56 km?o B SR B IAE R AIASH , BRI EE F1AL AR B2 R .

3.1.2. ERRFEXREITE

1) 73 S35 B b A PR A A VT Ak

HRARE RS R EEEURE /M i 46 R, U R AR S 10 22 AN sfrf, 15 AN SR T 1 38— Db EA R
Yoo Wl DG s ast B b A R M A 4 S, I ArcGIS 10.7 B A i) J5e B 8 4 R ot 3 st M [ 4 R 47
(AR A S R REAT BEARL 20 AT, 20 945 L T RT3 B o4 X (18t B b [ 44 R 470 5 T A 180.88 hi?,
B 170.94 73 m®s A S 1 28— T EAR R L A 47.88 hm?, B 5 & 34.22 J5 mP. SRl
B HT . N RV R AN I A A 55 BRI T8 2 ok TR B, J= i B G BH SR 32, VAT PN AEAE 7 SR a8
BLIZELR B SR B B, T3 YA AE T St BN . MK DR A B R v S TR AR R ) . TR A
LI B ) TAEFI GRS BR 45 5L, R BHIRTE P b [ 4 2 P AR ARG B2, ST Je IRV VP A 5 2% 3 A B AL
HAZAH R ELRIF R J5 8 Tk .

2) ARG

FORHE IR, W50 X ARA R i, 2R 8 Hh GB 50137 # i 5 — IS FH Hh A T 5t FH Hb 2 Y
ST FH M RS DAl 2 R T 37 05 BRI R SR & . iR 3B M8 F P SEAIBAR, R4 & LR Rk I
FRIFI A D720, 1 9 R DT e i)is JeAg BE R L, IR B U 2 4k

AUPEA b H R4 IX N 3 SOOGTE S YRR Y (IR T A 1 P M 3 e U
FrifE) (GB 36600-2018) i ife{E EE3K o iy T 7K 70 Mo sk I e/ S A2 L VA v A . IR h . &L
Vi, Ei. R, FEEE. AA. BV, S REBSEE (MR KB EARE) (GB/T 14818-2017) 1
FOKMARHEPR(E ZR . MRIEIZHLIX 14 AN R AOKIEH ) S S, SR . WMt B A, TREREE
S, FEE BRI SEGEN, . HEEAW. KA. SUIREEE 7 S ErEE.
K A R AR R T B R R A P A Y TS R A, b R K TS B O WL 3.
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Table 3. Background value data of 14 groundwater sources
= 3. 14 M TKKIRED S RE SR

Kl e & PG (mg/L) GEh TN
PER T 468~1007 0.04~1.24 1%
T e A 1156~5306 0.16~4.31 fi%
BRfg h 301~1499 0.20~5.00 %
M 295~2006 0.18~7.02 %
FEAE 3.15~3.47 0.05~0.16 f
A 0.69~3.41 0.38~5.82 fi%
A 1.08~1.79 0.08~0.79 f%
i 0.14~0.28 0.4~1.8 &%
R 0.0006~0.0012 /
A 0.002L /

B BREY . BA R T SUE G Fl TR BT B B RS KNSR E
] 73 S0 38 B [ A PR P B R ARV T V2 S 80 o RS XK ST s B %, A 5 3 b 35 0l A7 A TR 1
AR 1.20~4.10 m, MK L JERE 0.8 m, 4 A VE BRI R BEA K IELL . AfasE, BiE RN 5.9% 107
cm/s, ARG IERE TS, BRI ZIEKVERE, V5 QDA Oy AR B RV S L T R s et R K. B
SR H AT JE B A ST T R K IR EE T AR (R R TAR), BUR ES AN EIMEHEBUE K T, B W SR
JEKGE RS, AR Rys R Cant KM KIE T — @ R RE TG B S AN [ HE A I T s gt B
A PRI ST 525 e, 0 g SEHE O N (T AR . ) SR RS ICER, MR
SEB. RSN R, ERWMHERNERT, WERNBSEH N KZEE Y. B4, BFEXEET
A R S X, O T KSR A EE (i e — R B R PSR AR S

DNV YT A EE A5 B AR X M R KRR, AP Al B A5 OGP B R KRR VS G R S R R
A WA VI 0.03~1.64 mg/L, KBy ik B G Y 0.0005~0.0535 mg/L, 24K T
[l 0.139~8.46 mg/L, SALYIW TGN 2.06~12.9 mg/L. RIFIIZ W ELE W, HWEMTEE T Hisgi
RESSREAY, WA T B3 o] RE X A\ A i R XU DR . S AR R BRI 12 2 TR A DGR R o AR TRV A 11
HRUORVETS R E T CEE v A 3 RS PP A B R S ) (HY 23.5-2019) H KI5 /HE T 1 XURS: PFAi
BLA

BFOTEE S, RONMIREEIAC . BB G, — ORI R B R VAl TS e (1 B0 XU
FEAESORE RN, AT v 385 e U VE Al B AR F: 00 (HI 25.3-2019) HH HILE IR = 41 23
HoR E R AKIAESE R WA WS H R N KBASTERY) . AR K3 3 Fhh R /Ky5 4
VIR TR IBAR, N T TR (VPR FLE AR UG, SR b R 7K TS e d IR A D 2 53 e TR B AT XU VA
THEZHO T CR B b 185805 G RS PP AS H AR S ) (HI 25.3-2019), 8 AR5 X OG5 e A
R (LR B AR R B W% 4, KSR NE 5,

FRARE (150 P s 3985 G U A e AR ) (HI 25.3-2019) (R AE , B3 e I ml 135 52 508 X
KeKFR 10°, W G E RN 1. B —i5 P80 MR/ KT 10°, S AT LI, mfext A
WEEEE, TR — DS EE . B TP X R KRS R B (LR ) EAE R (LAE
RENEFERNT 1, AT 852 A aHERN 7.5 > 1, KA R /K S #2847 5Tk %A 100%.
ARUPPAL LT B T K OGS G s A A () AU 425 il 4B A 1.80 mgl/L.
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Table 4. Concerned pollutant exposure calculation table for key prevention and control areas
F4 ERERXISAMEREETESR

U

R K(L $ R K kg AR E-d7Y)

RN ESN AR F N KR

N E A TR E N KR

TSI TSI PG R
15 3 CAS %' IOVERca3 IIVERca2 CGWERca
Ky 108-95-2 3.70E-06 1.22E-09 3.65E-03
i 7439-96-5 - - 3.65E-03
B 16984-48-8 - - 3.65E-03
£ 7664-41-7 1.18E-05 9.64E—08 3.65E-03
LB
KM - R KL H R /K -kg A E dTY
IOVERnNC3 IIVERNC2 CGWERNC
EN 108-95-2 1.12E-05 3.71E-09 1.11E-02
& 7439-96-5 - - 1.11E-02
BEAY)  16984-48-8 - - 1.11E-02
A 7664-41-7 3.60E-05 2.93E-07 1.11E-02
Table 5. Focus on pollutant risk characterization results in key prevention and control areas
5. ERMIEX KT TRMNERIELER
o
K - AR BTk
MNZESPTSFRAM TR WAZENTSPRRAM TR KA s
AR AR Tk o
1549 CAS %5 CRiov3 CRiiv2 CRcgw CRn
EN 108-95-2 - - - -
i 7439-96-5 - - - -
BEAMY)  16984-48-8 - - - -
£} 7664-41-7 - . i i
e3¢
M - KR K
HQiov3 HQiiv2 HQCgw Hin
ENL) 108-95-2 2.56E—05 8.46E—09 3.95E-03 3.98E-03
i 7439-96-5 - - 2.60E-01 2.60E-01
REY  16984-48-8 - - 7.15 7.15
E=) 7664-41-7 5.19E-03 4.22E-05 - 5.23E-03
DOI: 10.12677/hjss.2023.113018 140 TRl


https://doi.org/10.12677/hjss.2023.113018

R %

Table 5 (continued). The calculation results of the contribution rate of each exposure route of pollutants in key prevention
and control areas

= 5(%E) ERERXEISRISRBERENHEITEER

i
T3 HR K
g L et WA N % 1
At B o oL e ST AR AUk i Be T B

5 4 CAS%is [ et Wik HXREL BTELBTEL FRIAA TAMRs BT Tk

p B g S A S TR sl K
1 111-%®  108-95-2
_EF
(,\fgf_j&) 7439-96-5
3 423- A 16984-48-8
4 184-%  7664-41-7
=€)
+ 35 HRIK
1 111-%® 108952 - - - - - - 0.64% 0.00% - 99.36%
2 (ngr?jit) 7439965 - - - - : : : : - 10000%
3 423-M ALY 16984-48-8 - - - - - - - - - 100.00%
4 184-54  7664-41-7 - - - - - - 99.19% 0.81%

PRELE T S0 SN R K R B I SR S — V5 e T B2 Slom M 10 TS TR
B RO AR RSP B, SRR R 2 faE N 1 S WE IS Azt it R kX
B A2 H AR I, OREEE T KU VP A AR 5t AR R /K U BB AR B S A 6], ARz HiI(E W
% 6,

Table 6. Key prevention and control areas focus on pollutant groundwater risk management and control objectives
6. ERMIEX KSR TR RNEEIZ B IR

—_— B IS M - MR K RS A% E (mg/L) iR A T 2K Mk A BRAY
OIS RCVGn ISR e diiE HoVGn Rkl (GB/T 14848-2017) (mg/L)
AL - 1.80 1.80 1.0

Syt A 1T K 75 e b 3 A2 3 S B T [ A R HE AT A o 3 S B Ml A 9 A £
VAR TR IE NV IR KT AR IE R AL AR A BB HE I RIT9 KR EENE, IE R T it A
WRKHITS e SRR WMRIE S E R BEREL . S, MR E SR R BRI . R
Dyt A MRS PP RIS R, R A BEAL Bt A [ A RS e, B ORIX IO K 22 4. A2 5
WS H MO AR, BT R A TS QR E N LRI, Inaoe i it R K KB R 0 0 i AR
[7]

THAh, BTG YR AN AR BRI At 5 i) ) H RSB AR S (0 MR K A o SR R
SN R RIS BT R ARHE R AR . AW FE T SR R /K XU 72 B AR EAR T Ot R /KB ARiE) (GB/T
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14818-2017) N SS/KARFRUEFRE , MIRBE 224 3 F/KIABAS R S X . UG B 2 v R e M B A 25
S, FET o A REAE R L R AT R R BRI, B T KK BUZE D B KU
H bR B8] ZHh /K KU B 2 HARE, BEREA RO PR BRI R AR, XREAF & 55 TRR AU & B
SO E A B X I M S it 75 YIRS A TR, IR T8 ME AT (¥ 77 SRR T AR R A AT A B P AL

3) MR AR5 B HEA

B X R KWTTH Y X1~X4. ARYE R AOK TR B E0E, FEEARE 7N pH. B EE.
HHATAE. B, 258 S5 HRE. BRGNS, Kb pH &K@ EECN 0.05
% REERKBIMEECN 016 £ A HAENFAER B HEECN 0.20 £ BV SKHEREECH
12.7 i RAERNEAREECH 1.15 £ BEEBKHEMREECH 39.72 £ #ER M &KHEAMEECH 0.24 %
BF 5 7 3R TV M B KB AR 5 50N 0.175 fi%5 . KR AR 75 Gt i o3 N 4 A5, MR KR I
A X1~X4 1) WQI fE S H AP 45 v W% 7.

Table 7. WQI value and evaluation level of monitoring sections in key prevention and control areas
7. EQpIEXMNETE WOI ERETNFR

A 5 i wWQI {4 PP bR
X1 1.68 (ISEPS
X2 231 TS Y
x3 257 TS
X4 2.33 SRR S

AR R KA S FR B, XL WIS AR BE RN, AR XL Wi i) pH S, & &
REM N E GUFRKIAEFEFRME) (GB3838-2002) 11 8FrHE R, (HEAAEE AR . RiEhE
AR AR EOP AL SR TEAY, X1 Wi b TR G iREs

R AT, HRYEHER KK R B BOTEIE, X2~X4 HIvs Yfe BN TR 5 gy, B R R 3N MR
(b7 33.63~39.72 fir), Wit HABIS IR 7 anid s, HHAMT AR . HERm. HEFRm
TR BARE Y (HRKIR SR B R i) (GB3838-2002) 111 EhRuEFR1E, (H bR LA R o

MK pHY A SR FE R R AR v] B8 527 21 T] 18 HE AT ) S8t B ] 4 PR 420 22 KU T s PR
TR, A AT B 52 2 8 3 Al B K HERC BEMA, 037 VA 2 R R SEAFAE AN B RV B ROK BT, AT
ARIX R KGR KK DBEREY), #5 X IH T /K-S MR KA BN, A7 7EH T /K5 Hh K BAH R
WA R 2R, AnNEE AR T K A SR A, AR R OK S s, AR TR KK B AR R R A
MR, —ERRE P AERHRKAEN T DA A o AR M2 KK T S48 O ik B R VAN
X1 A TARTG JIRAS, X2~X4 Wi 54T BV 5 JUIRAS, FERME R NEE, NG, BOD5. &
R AR TR A S, L TR R TE T R A R A g T T P R S A AR A T e A R i A S
Ey- 2R

4) MR KISR0 4 b

TE [ PR HEAF I FE AR, H e T 56 ]2 ) bR LA Bt A et [ A2 1 R P, o8 3 1 1 o 5
YI(CASAL A A ARER) BRI M /K =28 T 5 4, Hyg Yo sy T /K7 AW A R A2 o . 7ExT
E AR AT SR R 5, DI TS 508, AR s S i N K, oA B e Srah T
IKIIFRAER R, {5 QiR BER T AR EL AN, P 70 X Hh T 7K K 5 B e Ve o (R T 5
X J& TR SR oK g, MR K BRI AR N, S8t FKIRBI NS, A5 TSR AGE, FitY)
Wri5 G g5, UhFRBARHIRT ], ¥5 424 gt ig kN 2 0k
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3.1.3. —RRPriE X KBS A

1) 7 S 3 B b AR R

— R 4 DX A R I AR PR IR i o

2) 7% P b 338 U A
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