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Abstract

As the construction process will cause pollution to the environment, many water source protec-
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tion areas or nature reserves are involved in the construction process of the highway project.
Combined with the research status at home and abroad, it is found that most of the protection of
water source areas is based on reservoirs, and there are few nature reserves with high environ-
mental protection and water conservation requirements. Based on the Jiaxi highway project in
Qinghai Province, the groundwater quality evaluation system of water source protection area is
established. The single factor index method, grey weighted correlation degree method and entro-
py weight extension matter element method are used to evaluate the on-site groundwater quality.
It is comprehensively analyzed that the entropy weight extension matter element method has the
advantages of integrity and high accuracy compared with the single factor index method and grey
weighted correlation degree method.
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B R E A PR R R, AR TR BRI RHAL R, Bt TR S suE sl 25 4. T
R, REEAMEISBAME, 155 NKIREE, WRKIEORI X PR J8 1A 35 X AR R UK e it
T RZ R . Rk, MR R KRRV R, 6 Hh R K IR ST K 5 R AT S B VP4, (E T S A
HAR=R/ IMERLIR

P4, [E AR TF R KRB R A 7T b o AT B T PR K AE S [L] [2]: — R
BT KR R . IR R AR, S — PR N OKTES S B SR FUKIG RIS X IR B AT 4 0 22
Bl RS AR S A T APTAE[3]32 b R /K IhRE S tHORSH A FRE IRASIR 7 BRI 5. (K
TR “IRBN - RAS - WRL” AR R, FEIE— LR R R R 220 A ZL2 = vE AL T 2 X R K 1 AR
REJ7s TROEHESE[4]% R E AL M X H2 H T /K AE S TIRE N 5 X RIES 7 i, N 10 T M fa b, 2
H T IE AT AR SR XM T KR 51X R 2 S5 [510H L T T R R X i T R K S
HRAABMN, DOKSCH . A%, MRS R, WE THN KN R R,

DU B, [ Py ahsxtF b R KRB T B TN T, £ FH 2 IR HTI 6] R 1 2RV EAR [ 7] [8] [9]-
IRERERFEVE[10]. B AL BNE[11]. BEIECEVPNE[9] [12] [13] [14] [15]. FResr 7 dirik[16] [17].
R HTIR[18] [19])55. (HE, FR T BT ESLIVEN R R &AM, BT A 5 A s W i 5 A
FAFEART REHR L [FNS, BUBCE P AR K0 703 DLIR X 8038 7 R XA 5, B X K IR
PIXRE S VPN R R L3 . I, 75 A0 s Y il #rad F T /KRR X 3 R AR B VR4
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2. IKERIP XM TKRIFFIF N RN R
2.1, IKERIPX ISR

1) Jiti TR K

AR DI /K SCH R BERE, 4 b K IR RS X HL N KE R O A HuZ, /KU B N9k . it T
AR BT K Bt T i R KA R HES, B S TR IRAR Y X N E B AT, ORGP X R 7K SR = A —
SO o A AE /KPR PR XA HETEOME L [X 25 R SR (AN s  WORE, A0 252 i ) 5 5 76 S o R rh ot OR A
e, PR, PEAMGEIK, NIBEEETS Y KT . MR T KPR R X R K R SR
MR FLIE TR AT SE AL FH T4 BE VR 2%, YRR el FIAEE v BESB N IR EH K. Tl &k it
AR K R T e K, B 25949078 SS, R FE T IA %] 3000~5000 mg/L. 34k, FEiE
Jit TiM7K A SSy AR B i, AT R, ATREB ALY, XL R /K P s . BARTEARVE WL 1.

Table 1. Main components and concentration of tunnel construction wastewater
F 1 WBiEREIEKEERDYLRE

F BG4 pH {8 CoD SS A yeRiiiE
W JE (mg/L) 9~10 50~60 300~500 2.5~35 9~10
2) AiETEK

Jiti TN 03P 388 N R AR TS K 4% 70 Lo, F5/KHE R0 0.9, W& Rk 2 ik 5T 1550 it
TN AR AR K R

A TE TG KR

Qs =(k-q,)/1000 1)

A Qe——8 NEFRAIETH /KA E (A -d);

k——4 3575 7K HE i % %2(0.6~0.9), HX 0.9;

BN R A HKEEH(LA ).

MR b 20515 2 TN 5 N RO A 3515 7K 08 0.056 to #iE A2, i T Hh AR g5 K 32 8
R TN B3 BRI 7 A T /K S S K (R ), S ZE 5 B A e BRI s RS 2 R A VLA,
FLR oy B FOAR B VE L 2.

Table 2. Composition and concentration of domestic sewage in construction camp
2. LB RSB RIRE

E BTG SS BODs CcCoD TOC TN TP
W FE (mg/L) 55 110 250 80 20 4

2.2. IKBFRIF XM TR EITFNFREL

WRAE (R K BB R AE) WAL AR TR KIS R KA 20 R RN KM BEIEA 14
R, MTRZEWERER, Wk, # WSEESE, HAM TP EERD, EREPhrE
X RTINS, B2 R R ) e 2% T SR 48 SRR BN PR AR 370 35 A SEUEAE T o 2 BUAE Ml
KPS EAXT R, HAEM RS X S B, A9 R KRB AR R A A 1o AT AR
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Figure 1. Evaluation system of groundwater environmental impact
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Figure 2. Flow chart of groundwater
environmental assessment
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AR T B [23] 2 H AR E 35 4 A H FOCIR I 1, A T R B A s B B T
ZITE A2 B TR A B SCE Y TARIUHE VR il B PR S U

SEFRRL - AR T ES T OKIA ST PE O I B SRRE I A 2 B

A E 2 M W E T SRR PEI T W E SR I AR BN S5 A R IR R AN P A S A i S D Rt
TR - PR O IR BT 5L [24], AT AR, AMiod 2804k .

4, BT - ATHRPTEi it TR MREEMEEEN N A
4.1. FREIA# KA

IR 10 A BT TR 3RAF ) 10 AU IR ASRIE T (A8 e (75 H 74 22 i 25 (5 1) 2 BE A 5 52 )
i) (JGH(2016)-752), 4+ 3 Fian. Hu F/KPAEEPEM bRt (ML R /KRB i = 471HE) (GB3838-2002)
PAT, Wk 4 For.

Table 3. Field groundwater sample data

3. WA TKEARK IR

S PH i ST WA WEEEREE SRR JAR B aViR:
K46 + 500 6.7 189 0.002 0.0028 0.54 0.03 0.02 0.0039
K47 + 640 7.0 192 0.0018 0.0026 0.52 0.03 0.018 0.0039
K60 + 350 7.82 212 0.0029 0.003 0.57 0.025 0.025 0.0040
K98 + 425 7.1 203 0.0026 0.003 0.55 0.027 0.017 0.0045
K98 + 725 7.90 207 0.0024 0.0028 0.56 0.026 0.02 0.0041
K99 + 430 7.6 210 0.0025 0.0026 0.56 0.025 0.018 0.0043
K100 + 550 7.7 217 0.0025 0.0027 0.54 0.023 0.022 0.0044
K101 + 070 7.9 205 0.0024 0.003 0.50 0.022 0.024 0.0040
K102 + 280 7.4 208 0.0021 0.0027 0.56 0.022 0.02 0.0041

K116 + 550 6.9 211 0.0029 0.003 0.57 0.02 0.011 0.0055

Table 4. Criteria for groundwater environmental assessment. Unit: (mg/L)
% 4. WTOKTREITENIRE. B (ML)

BiH o Efffi g TR mME Ah mem mw
TS 6.5~8.5 <450 <0.002 <250 <250 <1.0 <20
SH  RRMEAEE R TR AEMIIEE RAWEE AN B
1 2 <1000 <0.05 <0.02 <3.0 <3.0 <0.05 <0.3
i H i . i % 2 & :
TS <0.05 <0.01 <0.05 <0.001 <0.2 <0.1 -

e 7 NS G TOKBEIFERE) (SL63-94)HhAThritE.
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4.2. . REERIHHE

FRAEERL - AT e S M FE AT IR, A h S SR e bR R AR A (6 5), LRS- EN TR
FRIEF 50 T 21 R KRR A R SR BEBE , BT AR SCIR B RO REAR W T 4 22 , ¥R I K60 + 350 BL Al K98 + 725
B s, HAABUEIZ 6. 2% 7 iR,

Table 5. Each evaluation index factor weight value
5. EWMNEGRETFIEERE

ECEA Cy Co Cs Cs Cs Co G Cs

BUE 0.127 0.134 0.113 0.113 0.134 0.112 0.133 0.134

Table 6. The correlation degree of each evaluation index factor in K60 + 350 section with respect to each evaluation level

% 6. K60 + 350 R B IHMEIRE T X T &M F R KIKE

C, C, Cs C, Cs Cs C; Cs
Ky 0.043 —0.031 —0.045 —0.045 0.034 0.048 —0.022 0.027
K 0.043 0.055 0.024 0.025 —0.100 —0.048 —0.022 —0.027
K 0.043 —0.040 —0.080 —0.079 -0.117 —0.081 0.004 —0.080
Kiv —0.046 —0.071 —0.106 —0.106 —0.123 —0.091 —0.116 —0.123

Table 7. Correlation degree of each evaluation index factor in K98 + 725 on each evaluation level

= 7. K98 + 725 R EBTHMERE T X T BN F R RIKE

C; C, Cs C, Cs Cs C; Cs
Kyt 0.038 —0.029 —0.043 —0.044 0.026 0.050 —0.025 0.024
Kin 0.038 0.048 0.020 0.023 —0.108 —0.050 —0.025 —0.024
Kum 0.038 —0.044 —0.083 —0.081 -0.121 —0.081 0.004 —-0.079
Kuv —0.045 —-0.074 —0.107 —0.106 —-0.125 —0.092 —0.025 -0.123

4.3. MTKIFER A E

WRIEL 6, & 7 [ESIFEIRE TR T B PP SR RIREZ LR, THEA 25 BUb T KRR R
TR R KIS R L3 A RIRE, a4 8 iR

Table 8. The comprehensive correlation degree of groundwater environment of each section with respect to the level of local
groundwater environment

8. BEMTOKIFE X T E M TRIMEFRNEGR S KIKE

LS K; Ki K Kiv MAX
K60 + 350 0.009726394 —0.050433678 —0.429678095 —0.783079345 0.009726394
K98 + 725 —0.002713047 —0.078182047 —0.446657287 —0.69638679 —0.002713047
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s EREE, SE/mAREEHIEST, LT K60 + 350 Bt N/AKIAEE N | 4%, K98 + 725 Bt

R AKIAEN |

FHASCHE L2 TR - AT sC AR M3t AR BE PPN R, b3 3 R T REARREAT 20 A

SR 9 TR

Table 9. Results of grading evaluation of groundwater environment in each section
9. HERMTKIESRITENESR

b Ki Ku K Kiv %5
K46 + 500 ~0.02986365 ~0.387261234 ~0.202128635 ~0.804063312 I
K47 + 640 —0.008817415 —0.347077681 —0.208568915 —0.71060625 1
K60 + 350 0.009726394 —0.050433678 —0.429678095 —0.783079345 1
K98 + 425 —0.136951116 —0.131847156 —0.797658808 —0.68500438 1I
K98 + 725 —0.002713047 —0.078182047 —0.446657287 —0.69638679 1
K99 + 430 ~0.163629635 ~0.230573849 ~0.848305964 ~0.666038761 1l
K100 + 550 0.015318043 ~0.036641503 ~0.427386412 ~0.790114301 I
K101 + 070 ~0.125208963 0.29586644 ~0.786289548 ~0.806811087 il
K102 + 280 —0.079465616 0.043671651 —1.190310842 —0.960127926 11
K116 + 550 —0.046337868 —0.024929837 —0.440889897 —0.724171003 1I
4.4. FFEESTHRT

9 SEHERA S5 IR TR — TR T AR 3 R KRBT PN R B 3E Ik S BRI, AN SRS 2 T ARAL
- AT TCEAR R KA BE PO AR SRAT A3t R KRB 70 G 45 R 1 vt DX A 0 B Fa 0k e K
AR IR FEVE (B BRAMER ) IRAF IO 30 R /KIS 73 R4 R AT s b, 45 W% 10,

Table 10. Comparison table of results of different groundwater environmental assessment methods
= 10. AEIHRKIMEIFN iR Radtb 3R

L

LS GGE 873

IR SRIR L i

WAL - AT Tk

K46 + 500
K47 + 640
K60 + 350
K98 + 425
K98 + 725
K99 + 430
K100 + 550
K101 + 070
K102 + 280
K116 + 550

I
I
I
II
I
I
I
I
II
I

I
I
1I
1I
I
II
1
1I
II
I

I
I
1
1I

I

1I

II
II
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fe 10 %0, A AP TR BOE T B HIZ X 50%H SRR UKL S | 2%, 50%H1 /K BUA ] 1 2%,
8 AR E IS ORI BV T AR i X 50% IR SRAE sS/K TIA S | 4, 50%[FI /KB 2 11 9 3 AL -
AT T AT HAZHLIX B0% )R KA F | 9, 50% /K BTIE E] 11 2%,

H7e 10 &1, RAGEL - T nPocik g g 8, A 8 b5 N FHa Bk s AR, W& RN 80%:;
A 8 A E IR INBUCBEEE VAL BAMF, WA FEEE AN 80%. i MR &L KA, ML - T3
JGI%5 B B A 1 B DR 4B 02 DL AR X LG B AR G B BR BV 3 Wi & o MW A FE 5 8, Xt
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WYCiES, BT RKEIMBCCER IR T E R/, HERTRMmZA K, (HERA - nr ) ooz
5, HIFERELZ AR . FreUER - TP e s AR W R 772, AMURELE & 75 8 & VR0 R 7 2 A AH
HAER, SO B A B

5. &

ARSCET XS KR ORI X A 3T KA BRI R 25 6 VA IR AT 07T, 49t DR 43

1) R TR R K OIIBERER AL - AT TTiE, X Il R KIS HEAT PROT -
HISER AT, R - AT eIk S 0 0 R A5 RS AL PR T iAW) AR LA 21 80%, W& FEE
B

2) IS TR HGEXT LTS 2 R - ATR A TTIE AT DA A R G A PR DR T 2 8] AR
BEATER G T ANPRAT, ES 1 B PR T HEBOE NS T R — PP IR T R W . R S AR BN B L 2 M
FE]: IR - PR ICIRE N BEAR R BT, A TR IR i, MU TR RE, T H AT
PATHERE 4 At T /K A B 2 5 55 A 20 1) F) 22

3) SINRIRUAI )T E, BRAR T3 RGP FE R I IR WL, Rk T RGE N & PR R b
PR F (60 AR ELRE M F) e A [RJINY, SR SRIBREEANMOUR R HE 2 BT R G R /KRB 8 T A i), vl ATH5
T T KR 0 5 A A K 220, 3T D30t T A B4R /K BT SE A8 4k, ARAE B K Bxt
Tt A 0t S I BEAT IR, AR B GRIFOKFHI SR . DL, 25 TR - T SR e BEAR (3 R K PR B A A6
RUSE T T /KR OR3P DX R IR RE M R 25 5 A
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