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Fig.1 Position in the study area and the sampling point distribution
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Table 1 Background values (Bn) and toxic-response factor (77) of 8 heavy metals in soil of Daqing area

L .

Element Cd Hg As Pb Cr Cu Ni Zn
HafiBn (mgkg™) 0.079 0.016 9.33 22.7 50.82 18.74 24.16 57.34
R 30 40 10 5 2 5 5 1

. BRI S k2,
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Table 2 Grading standards of the geo-accumulation index (Z,,,)

i EBHE S 4 TS YRR
Ly, Grade Pollution degree
I, <0 0 VREES
0<l<1 1 B — RS
1<1l,<2 2 rp &G Y
2<,,<3 3 rhA — R iE gL
3<,,<4 4 RyE YL
4<[,<5 5 5 — B A TS
5<1, <10 6 IR S
e TP RARHE NS5 3R,

x3 BERERK(E)MESREREB(R) HRIFE

Table 3 Grading standards of potential ecological risk factors
(E7) and ecological risk indices (R)

WG E R ERSfEER T XU
E, RI Potential risk level
<40 <150 BEARDGE
40< E, <80 150 < RI <300 R 3 ey [
80 <E,< 160 300 < RI < 600 BomA A E
160 < E, <320 > 600 R A
> 320 WEASGE

TE: R PARE LS5 SO0,

2 HERS55h

21 FERHATEEERESERF

Cd. Hg. As. Pb, Cr, Cu, Ni, Zn \FhHE 4
JBITESTRGIHEILE 4 (JFEHEEIEI SThE 1) .
FEA 4 pH {ETE 7.02 ~ 9.60 2 [6], 2 At 443 ;
AHUR A 13.5~45.0 gkg! Z[a], AbF 2K
s KBRS EIEE R 019 ~ 1.86 g kg'o MR
GB 15618—2018 H1 (1943 432 JF 0, 42 B8 pH A
0 BRI - SR AE M 100 43 B TS [RIARHE(ER, AR H
T EEPAT b, e 4 F g TR R RO I e
AR L AP Ry R A T SR I T S (B AR S AN R

an N E L, B R SR (R 4) 5 RE
(1) XA, Cd NI iR 48 &4 ol
m, FHE e R EE T SE, 0 T
SCEM 1.39 F5A1 1.27 £, #5500 R FIAM H XU i
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SHBEERE, NFE4THm, BiEHEES RS
WSRO, ESBNBEHRE S B A Cr>
Pb > Zn > Cd > Ni > Hg > As > Cu, RIS Ry
%, BESR (BRRE>36%) & plEk, Hb
Cr. Pb, Zn, Cd fINi 5 FoEE TR, £HFEH
ZIEEAMAZER R, KTuRESRERS, S48
SREE > 50% B, 108 T RESZ KRR 1 52 2,
AR SRR (15% <85 RE0<36% ) b ol
/N, Hg iR JE TSR SRE, As fl CuZFRE
AR . ST X AR 4 498 7 4 g o0 25N () A 3 el o
T Cd. Cr, Cu. Ni fl Pb A FriE SAEAFE S
22 MREKEIEESERENH

FIH Arcgis (IHLGETT2AAEL, X4 FhHE 4 )8 T
RUAT R AR E ST, T RN E A
HRZS MG, R 2 ATE S, X s E
4@ Cd JCEK (R it X B A 76 Pl ) P S s XA
ZRARHBIX, P XA R B A5G A B R AR AT
SEFRIEOL, HBUX —BUSR AT RE S B R K PR A TR
YA, IR R A A — B T
MUFIES FH I 500 T, TR & ™ A — e B 1 BT
15K, 15U VR R . T HLETE G301, BIRITE
1B S505 FING 54Kk 43 ) BT 2RO 5 X 3l S 1) 4 P A
M, 2 R REAL, MR AR RUKHE B B A,
Ay Az i A AU ER R B R R . 2858 T2 ™
ARREAL IRBIE IR RIS 21 i R Cd

x4 REALTRECRSEHITE

Table 4 Statistics on soil heavy metal content in farmland

T BAME AR RE 2 o - 17 I

Element Mlmmlim Max1m171m Arlthmetlcimean Standard deviation Coefficient of Variation Enrichment ratio Risk screennig value
(mgkg)  (mgkg") (mgkg™) (%) (mgkg™)

Cd 0.033 0.41 0.11 0.071 65.12 53/96 0.60

Hg 0.00304 0.0157 0.0102 0.0030 29.61 0 3.40

As 3.16 4.89 4.16 0.52 12.42 0 25

Pb 6.35 714 16.9 11.62 68.83 13/96 170

Cr 4.01 137 11.7 14.52 124.12 1/96 250

Cu 0.33 23.5 8.89 4.05 4.49 4/96 100

Ni 4.83 62.3 30.8 14.46 46.89 58/96 190

Zn 12.70 155 42.4 28.45 67.13 11/96 300

pH 7.02 9.60 8.09 0.33 4.03 - -

AL 13.50 45.00 22.51 5.29 23.52 - -

KRR 0.19 1.86 0.86 0.37 43.23 - -

TE: pH JCEANL, JKIFHEERIRAN g kg, AHLBEAAIN gkg o
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R, fixibIX Cd T . Ni FEE X
3§, 3 A T vl S R O ) ] 340 R R S R A 3 R
SR R X KT AR, b X A B
WFFE X AL E BT P A1 Zn 8 A SHE Y S

A

Pb (mgkg™)

B 635~ 15.44
B 15.44~21.06
7712106 ~28.22
[ 128.22~3895
[ 38.95 ~ 53.25

024 8 12 16km B 53.25~71.40

Cr(mgkg")
B 4.01~9.20
B 9.20 ~ 12.80
[ 12.80 ~ 17.00
[ 17.00 ~ 33.00
[ 33.00 ~ 73.00

024 8 1216 ~
e B 73.00 ~ 137.00

>z

Ni (mg kg™')
B 4.83 ~23.80
[ 23.80 ~ 28.20
[ 28.20 ~ 32.14
[ 32.14~35.95
[0 35.95 ~ 39.40
B 39.40 ~ 62.30

024 8 12 16
e e

HALERAR M X L T Cu B B A L, b
BB T 1AL Crol i #5 SHER RAL. Bk
B AR BTIR AR R R IR B E RO R
FRBENERENRS, BWAEARTREA SR

Zn (mgkg™")

B 12.70 ~ 30.20
B 30.20 ~ 40.63
[ 40.63 ~ 53.80
[ 53.80 ~ 68.51
[ 68.51 ~87.93

024 8 12 16 ~
km B 87.93 ~ 155.00

Cu (mgkg™)
I 0.33~4.283
B 4.83~6.97
[ 6.97~8.65
[ 8.65~10.92
[0 10.92 ~ 13.66
I 13.66 ~23.50

)

As (mgkg')

B 3.16~3.74
B 3.74~3.93
[713.93~4.10
[14.10~4.26
426~ 4.43
443 ~7.89

024 8 12 16
km
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Cd (mgkg™")

I 0.03~0.10
W 0.10~0.13
771 0.13~0.16
_10.16~0.20
7 020~0.24
[ 0.24~0.41

024 8 12 16
[

.. * N
2 A
o
@ "
“ e o
o=
- -
.o O Hg (mg kg™)
I 0.0030 ~ 0.0072
| b’. B 0.0072 ~ 0.0084
*® "e °. 71 0.0084 ~ 0.0096
sl e 21 0.0096 ~0.0107
o, - I 0.0107 ~0.0118

024 8 12 16 I 0.0118 ~0.0157
- )
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Fig.2 Spatial distribution of soil heavy metal content in the study area
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B EEE Y, TSSO 1 %, L AR
BRI R LERL 6 ] LI, SRS Cd ek
FIERRE RN PG Y B A 36 4, SRIAF] 37.5%.
Z R P AR BRI Y ) S AT T A, BRIE ] 7.3%.
VLIRS Cd B9 AR A, &R+ Cd
B AR B T 4K PR IE 7 FE
B ITR MR ZIEECE I ER N TE, BIRRI N
KAZH 7 FOTR TG Y (HASERREE () B T 3k
SR AR B VS Y 5 . Pb UG R IR EIR
PP S YL ) S AT 44, PR N 16.7%. NiJtHR
IR B R B Y AT T AN, PR 7.3%.
Zn JUE AR B P RV Y S 10 4, SRR

F] 10.4%. CronRBFIPELRESAA 14, M
FIRE 1.0%. LA ESrHral UL, iz X AT —3R 5 11
AIREFAS 3Z 8 Lk S MocEARBE MY, Hf
Hg . As fil Cu TR ARIB RN YLH

232 AHEAZKKREIERN BRHBEEAS
AR A8 FOR T AR B A T 4R SR T E A A K
Wte % (Er) FIZFE &R S A S K LG
(R WA 7. MBIFGR X AR H 438 54 J 4 g v
TS KB TE R R (% 7) AT, Cd. Hg. As.
Pb. Cr. Cu. Ni il Zn W75 A8 XU 48 UE 53501 4
41.30, 25.40, 4.46, 3.72, 0.46, 2.37. 6.38 fi10.74,
MAKFN/NHK Cd>Hg > Ni> As > Pb > Cu > Zn > Cr,
E4E A RPN 84.84, B TRIEESGE
JLE . (HA R S e A S S 5 8L (Er) #57RH
B RAETH A AR B ) 20 48 B i AR S 25
BB RI e KA R 190.23, k% T &t e e
o WS X e AR S XS BUE A, R Cd A
Hg AHXTEAER R, AESEEAX R, HEITR Cu,

x5 ESRAEMWRREH L, ROR

Table 5 The geo-accumulation index ( Z,,,) and the grading of heavy metals

1

TTE FEAEL () £ V5 YRR ER
Element Number of samples RuIMA T N il Pollution degree Grade
Minimum Arithmetic mean Maximum
cd 96 -0.70 0.11 1.79 B — RS 1
Hg 96 -2.98 -1.32 -0.61 IREES 0
As 96 -2.15 -1.76 -1.52 PR 0
Pb 96 -2.42 -1.21 1.07 Jei5 Y 0
Cr 96 425 -3.10 0.84 Jeis Y 0
Cu 96 -6.40 -1.89 -0.26 e 0
Ni 96 -2.91 —-0.44 -0.78 pREE 0
Zn 96 -2.76 -1.23 0.85 PREE 0
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Table 6 Frequency distribution of /,,, grading of 8 heavy metals in soils

JLHE L TGYLREE b7k i
Element Grade Pollution degree Number Frequency (% )
cd 0 b REE 53 55.2

1 B —pag 36 37.5

2 rpidE 7 73
Hg 0 FREES 96 100
As 0 Joi5 g 96 100
Pb 0 pREE 89 92.7

1 B — g 7 7.3

2 &g 0 0
Cr 0 Toi5 9 95 99.0

1 BREE — % 0 0

2 g 1 1.0
Cu 0 pREE 96 100
Ni 0 PR 59 61.5

1 B —pag 37 38.5
Zn 0 Toi5 9 86 89.6

1 B — % 10 10.4

T ITEESRERENEBEESNICEH

Table 7 Potential ecological risk index of total soil heavy metals
MH £ RI
Item cd Hg As Pb Cr Cu Ni Zn
BifE 4130 25.40 4.46 3.72 0.46 237 6.38 0.74 84.84
F/ME 12.35 7.59 3.39 1.40 0.16 0.09 1.00 0.22 45.83
X KAE 155.9 39.33 5.25 15.72 5.38 6.27 12.90 271 190.23

Zn, Cr, Pb. Nifll As FIXPEEEAL, ABEFAH
XS . RIER-NRERER, Wi
AR i B A
24 MRRKELEEESEEXMST

% 4 00T al L, A S FhE 4 8k 3] AR 2 AR
FE, 1 MG RIA B S R, A5 (AR AR i
=, WHESBEXX N MRARS], 24K
e N MG shigm . nl bz X 1R &8 & A
HEZ HHEARREE M, B ReZ RN e, B
IR 5 2 A DG 43 B ok ) B - 58 o 4 T R TR R
AR, R 8 AT, +JEh Cd 5 Pb, Cu. Zn & it
WIFEE B EASE (P<0.01) , [RIVEPERE . Fitk
HEWE AT Z [k J5 AT REAF A — B0k, AilAa e Tk
T it A B2 ek X A T 398 7 4 JE A7 AE
FE—EWEW, Cd5 Cr. Ni#erass, ¥ Cr
A1 NI PRRIER S Cd AN,

3 g
31 HEEABHERNESESEIER

A BOR B S 1 oA TR A T s e
AR, A AR, UM T A B S s
X o 2022 473 [ B IF o — k4 [ i A

AR R A A 5, KPR - MR AL L3
JUEE A M X 2 09, 2R AR MR R R R X 4 A4
SR H M B, 3 pHA(EE SN
8.0, F/IMHN 6.88, e AK[HN 8.72, BRAFHIRAFE A
PIAL, SO0 3. ABIFST X N 3 pH (HF-I(E
1 8.02, F/MEN 7.02, HKRMEN 9.60, &F)ET
BAPE 39, DA pH (ESSESR AT LA g AN BISR A bl P
4558 . 1E GB 15618—2018 /1, AN[AI ) + 313 pH 1A,
15 YL XSS i e (B RN S (B FRAE 2 AN TRl Y, 33 pH
{5043 T 4 B V5 e I R A T B 451 . A HLTUE:
T AR T R AR R, SR AEDT T T R BRI
XAV SRLE N 547 ~83 mgkg!, AKX A
WU & sl 13.5 ~ 45.0 g kg 2], FEREE AL
TR A B, AR A AL IR &
FRAOW X . HEPKEER R — e RE, &
FMVEYI IR AR, T R o 0 sh S 2 Tl
TR A BRSBTS, O TR X —
FAF MBI H , FEZF5E X R WG A SCHkRE
ARWFFTIEAN T X IHHE 2 o AT L B H £
B AR AR AR IR [, S UAAARGEA G, ARG
gl Cd, Cr. Cu. Ni fl Pb 35 & AN [F)FE R i i B
TR TGS S E A, P pusiotE Cd. Cr,
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#* 8 TEEERERTEBEHEXMED T (n=96)

Table 8 Correlation analysis for heavy metals in soil (n=96)

JLHR

Element Pb Cd Cr Cu Ni Zn Hg As
Pb 1

Cd 0.508" 1

Cr 0.231™ 0.191 1

Cu 0.215" 0.416™ 0.011 1

Ni 0.219" -0.159 0.083 -0.232" 1

Zn 0.658" 0.819™ 0.244" 0.375™ -0.131 1

Hg —-0.159 -0.477" 0.006 -0.178 0.170 -0.318" 1

As -0.433" —0.665™" -0.192 -0.213" 0.182 —-0.603"" 0.391™ 1

o WBAE:, “FRTE P<0.01 AP LB, FRFE P<0.05 KF LEE,

Cu HI Ni /5 T8 5B 5 B0 IRGE A5 00 X PR 5 R A5
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Heavy Metal Contents and Pollution Risk Assessment in Farmland Soil of
the Oil Producing Areas on the Songnen Plain

CUI Yan-hong"?, SUN Peng'!, CAO Dong-mei*", CHEN Bao-zheng‘, WANG Yan-hong®

(1. National Coarse Cereals Engineering Research Center, Heilongjiang Bayi Agricultural University/Quality Supervision, Inspection and
Test Center of Agricultural and Processed Products (Dagqing), Ministry of Agriculture and Rural Affairs. Daqing 163319, China; 2. College
of Chemistry & Chemical Engineering, Northeast Petroleum University, Daging 163318, China; 3. College of Food Science, Heilongjiang
Bayi Agricultural University; Key Laboratory of Agro-products Processing and Quality Safety of Heilongjiang Province, Daging 163319,
China; 4. College of Agriculture, Heilongjiang Bayi Agricultural University, Daqging 163319, China; 5. College of Horticultural, Science
Heilongjiang Bayi Agricultural University, Daging 163319, China)

Abstract: [Objective] The purpose is to find out the distribution and risks of heavy metal pollution in farmland soils
around the oil exploitation and petrochemical industrial areas of Songnen Plain. [Method] Taking the farmland soil in
Ranghulu District of Daqing as the research object, 96 soil samples were collected to analyze the contents of heavy
metals (Cd, Hg, Ni, Pb, Cu, Zn, Cr and As). The Kriging interpolation was applied to analyze the spatial distribution of
heavy metals using geostatistics module software. With adoption of geo-accumulation index method and potential
ecological hazard index method, an assessment was carried out to research the pollution of farmland soil in this area.
[Result] The results showed that the contents of Cd and Ni were 1.39 and 1.27 times of the soil background value. The
contents of Pb, Zn, Cu and Cr exceeded the soil background value to different extent in some sample points. The mean
geo-accumulation index of Cd was 0.11, indicating mild ~ medium pollution. The mean potential ecological risk index
(RI) of heavy metals in soil was 84.84 in the researched area, and the RI followed the sequence of Cd > Hg > Ni >
As > Pb > Cu > Zn > Cr. The RI value of Cd was the largest at 190.23 among them, indicating the medium ecological
hazard. In terms of spatial distribution of heavy metals in farmland soil in the researched area, Cd, Zn and Pb were
concentrated in the central area, while the concentration of the rest heavy metals was relatively scattered. [Conclusion]
The mean content of the 8 heavy metals is lower than the risk screening value, while that of both Cd and Ni exceeds
the background value. For the geo-accumulation index, Cd pollution reaches Level-I and the rest 7 elements are at non-
pollution level. It can be learned from the potential ecological risk analysis that the pollution is in the mild ecological
hazard in this area.

Key words: Farmland soil; Soil heavy metals; Land accumulation index; Potential ecological hazard index
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Table S1 Raw data on soil heavy metal content in farmland (rn = 96)
Hi REA Pb Cd Cr Cu Ni Zn Hg As
(mgkg™) (mgkg™) (mg kg™) (mgkg™) (mgkg™) (mgkg™) (mg kg™) (mg kg™
K tie 1 26.4 0.27 215 153 18.6 95.5 0.00688 3.30
2 32.0 0.23 7.56 8.82 36.9 107 0.00676 3.30
3 60.9 0.13 18.9 12.0 43.8 103 0.0104 3.57
4 52.8 0.33 22.7 10.4 36.3 118 0.00586 3.28
5 30.7 0.31 185 16.3 10.0 118 0.00541 3.16
6 333 0.12 323 235 42.0 75.7 0.0117 3.46
7 45.7 0.25 27.1 9.60 11.8 155 0.00612 3.19
8 36.9 0.41 25.0 8.87 28.2 136 0.00448 3.21
9 7.60 0.21 11.0 19.2 19.4 41.9 0.00304 448
10 10.5 0.15 7.57 14.4 203 28.5 0.00327 4.03
11 15.8 0.12 10.8 20.8 16.7 51.4 0.00322 435
12 9.16 0.089 8.15 11.8 6.12 303 0.0107 4.09
13 6.96 0.067 5.83 9.03 7.40 21.7 0.0104 433
14 8.08 0.069 8.49 143 193 36.8 0.0117 4.63
15 15.9 0.13 7.32 12.8 17.7 56.3 0.0118 4.84
16 6.35 0.057 6.85 8.20 6.81 28.9 0.00731 443
17 19.0 0.15 4.83 14.9 27.9 43.6 0.0114 475
18 14.6 0.099 4.65 9.84 43.8 41.8 0.00868 438
19 15.0 0.076 4.53 125 333 33.1 0.00922 4.55
20 14.1 0.069 4.02 10.5 37.1 31.1 0.00822 426
21 13.9 0.060 474 5.34 43.8 19.9 0.00723 4.03
22 113 0.046 4.02 438 27.0 19.2 0.00739 3.98
23 14.4 0.10 4.96 10.4 24.0 35.8 0.00946 439
24 133 0.044 4.11 6.08 51.8 20.3 0.00811 438
IR ) 25 31.1 0.32 16.6 10.9 33.8 145 0.00465 3.23
26 38.0 0.21 20.1 115 21.0 118 0.0131 3.28
27 30.9 0.19 153 9.72 21.7 91.7 0.0116 333
28 14.4 0.042 10.7 3.56 24.1 29.6 0.0111 4.59
29 16.3 0.037 22.1 236 38.8 28.0 0.0118 4.03
30 10.7 0.047 9.34 217 353 27.7 0.0122 4.63
31 9.79 0.099 9.86 113 14.6 353 0.0131 4.80
32 8.91 0.099 10.2 14.7 4.83 423 0.0123 470
33 7.95 0.073 113 9.63 16.2 26.1 0.0141 4.66
34 10.0 0.076 103 9.09 6.49 273 0.0136 4.79
35 8.65 0.096 10.6 7.46 19.1 29.1 0.0150 4.58
36 103 0.073 103 3.16 103 243 0.0150 4.09
37 14.0 0.067 12.1 7.01 47.0 223 0.0157 437
38 15.0 0.085 11.7 9.01 38.0 37.9 0.0156 433
39 12.1 0.051 12.1 2.59 56.4 18.2 0.0125 451
40 135 0.082 12.2 6.11 46.6 32.6 0.00931 428
41 12.4 0.077 11.9 4.55 29.4 19.0 0.00883 4.16
42 11.7 0.055 11.6 225 53.2 37.9 0.00885 430
IR 43 17.4 0.098 12.1 8.27 35.2 422 0.0129 3.89
44 18.1 0.089 26.0 10.4 54.7 53.1 0.0124 420
45 15.1 0.32 24.4 10.3 51.6 42.9 0.00668 3.32
46 10.0 0.082 13.7 3.99 335 30.8 0.0122 3.81
47 135 0.071 19.8 3.33 34.9 30.8 0.0137 435
48 12.2 0.053 12.2 2.68 39.2 29.5 0.0122 4.84
49 155 0.059 17.2 5.21 36.7 33.8 0.0139 483
50 143 0.046 8.80 3.10 29.8 22.7 0.0127 4.88
51 13.8 0.053 10.8 4.06 50.3 342 0.0138 4.87
52 183 0.11 8.52 13.2 227 48.9 0.00810 4.08
53 10.9 0.093 5.68 8.39 18.4 39.4 0.00828 4.16
54 11.1 0.11 6.74 10.83 18.2 389 0.00807 4.04
55 9.82 0.10 497 8.10 16.3 35.7 0.00861 4.15
56 11.1 0.098 7.78 7.78 17.0 31.8 0.00813 4.03
57 9.13 0.12 8.91 8.44 12.6 2.7 0.00815 4.17
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Hi B Pb ) Cd ) Cr ) Cu ) Ni ) Zn 7 Hg 7 As )

(mgkg™) (mgkg™") (mgkg™) (mgkg™) (mgkg™) (mgkg™) (mgkg™) (mgkg™)

58 9.70 0.065 6.50 7.68 12.2 31.1 0.00880 421
59 8.17 0.047 4.62 242 113 18.4 0.00898 4.29
60 9.09 0.089 439 479 9.70 23.7 0.00877 4.17
61 15.6 0.069 4.96 1.2 31.6 33.7 0.0144 4.63
62 18.1 0.073 4.01 13.6 34.7 31.4 0.0112 4.89
63 17.0 0.097 4.11 11.9 41.7 28.8 0.0110 4.66
64 14.0 0.070 451 7.69 40.4 26.6 0.00982 451
65 133 0.060 4.18 9.89 35.8 30.5 0.0127 451
66 16.6 0.075 417 8.35 40.1 35.0 0.0116 4.55
67 133 0.068 4.96 9.23 51.6 12.7 0.0135 4.53
68 11.7 0.033 420 2.12 56.1 19.2 0.00821 437
69 11.2 0.066 473 3.68 44.7 303 0.0105 4.26
70 143 0.053 8.65 3.20 30.0 23.0 0.0038 4.87
71 9.65 0.067 6.67 7.89 12.4 312 0.0058 438
72 16.5 0.075 423 8.54 413 35.9 0.0119 4.56

EPie) 73 14.9 0.092 137 7.85 38.2 40.6 0.0113 4.16
74 13.7 0.083 33.0 4.20 28.2 34.4 0.0101 4.20
75 12.8 0.12 19.3 6.39 36.9 333 0.00980 3.89
76 13.4 0.10 8.99 0.33 355 23.1 0.00928 3.92
77 71.4 0.17 23.4 115 49.6 433 0.00663 3.59
78 19.0 0.049 15.6 2.73 26.2 31.9 0.0157 445
79 60.1 0.084 12.5 9.72 49.0 38.6 0.0130 422
80 16.2 0.094 19.0 6.81 522 315 0.00960 421
81 103 0.14 5.20 225 13.9 46.7 0.00938 3.30
82 8.98 0.14 6.80 8.96 19.1 41.1 0.00926 3.30
83 10.9 0.16 6.68 18.2 23.1 543 0.0149 3.57
84 11.8 0.11 491 6.58 18.7 33.5 0.00836 3.28
85 11.7 0.17 425 5.42 18.0 329 0.00791 3.16
86 13.4 0.080 7.91 8.69 19.6 317 0.0152 3.46
87 14.4 0.10 9.86 115 242 36.5 0.00862 3.19
88 14.7 0.14 6.61 8.84 23.8 34.4 0.00698 321
89 13.6 0.055 4.63 8.83 58.1 34.6 0.0103 4.57
90 14.2 0.095 4.12 10.1 50.7 45.0 0.0119 474
91 143 0.086 4.94 11.9 29.2 46.2 0.0128 4.84
92 13.6 0.15 4.64 10.9 38.8 412 0.00989 4.52
93 16.1 0.14 4.03 9.48 40.1 23.9 0.0124 4.70
94 12.8 0.10 4.12 6.81 37.9 23.4 0.0101 431
95 14.9 0.064 491 10.4 545 32.0 0.0129 4.09
96 14.6 0.064 477 8.59 62.3 234 0.0113 4.84
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