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1
As 0.220 235.2 3.011 9.996 3.320 0.220 0.940 0.570 0.175 0.307 1922
Ba 5.200 1901 86.62 78.70 0.909 5.200 112.7 55.85 26.58 0.476 2476
Be 0.012 3.383 0.087 0.096 1.097 0.012 0.185 0.077 0.052 0.677 3072
Ca 2.00 1137 136.3 95.9 0.703 36.00 174.0 104.0 33.67 0.324 2451
Cd 0.007 1.438 0.048 0.045 0.927 0.007 0.076 0.040 0.017 0.431 2862
Co 0.072 36.57 1.427 1.821 1.277 0.208 1.418 0.804 0.293 0.365 2327
Cu 0.040 473.4 4.892 13.68 2.796 0.040 6.270 2.915 1.568 0.538 2689
Fe 0.000 30.48 0.610 1.867 3.058 0.014 0.084 0.049 0.017 0.351 1608
Hg 0.002 0.352 0.006 0.014 2.195 0.002 0.006 0.004 0.001 0.244 2566
Mg 2.00 1102 113.0 110.4 0.978 13.80 142.2 77.25 31.18 0.404 2506
Mn 0.60 8051 455.3 679.8 1.493 0.600 520.3 179.9 150.1 0.834 2365
Mo 0.150 208.7 2.983 5.679 1.904 0.150 3.150 1.582 0.741 0.468 2386
Ni 0.610 93.09 8.763 5.466 0.624 2.030 12.17 6.952 2.461 0.354 2672
Pb 0.017 103.2 1.470 3.890 2.647 0.017 2.532 0.919 0.760 0.827 2905
Se 0.023 12.52 0.233 0. 452 1.943 0.047 0.248 0.144 0.050 0.344 2547
n 0.7 18372 51.3 343.9 6.706 0.700 43.90 19.00 11.76 0.619 2351
pH 6.560 12.15 7.512 0.282 0.038 6.950 8.070 7.494 0.217 0.029 3078
a- 7.00 120500 1113 7278 6.541 7.000 267.0 113.4 71.07 0.627 2084
Cré+ 0.001 0.220 0.003 0.004 1.499 0.001 0.005 0.003 0.001 0.495 3133
F- 0.070 11.00 0.951 0.903 0.949 0.100 0.810 0.450 0.180 0.399 1944
NO2 - 0.001 36.00 0.225 1.374 6.095 0.001 0.004 0.003 0.001 0.272 1576
COD 0.050 24.98 1.289 1.325 1.028 0.370 1.480 0.915 0.269 0.294 2468
Bi 0.0002 0.294 0.017 0.012 0.716 0.000 0.032 0.015 0.008 0.542 3057
K 0.02 1203 11.25 65. 49 5.823 0.020 1.710 0.789 0.434 0.551 1985
La 0.001 132.1 0.390 2.762 7.088 0.001 0.145 0.066 0.038 0.575 2218
Li 1.500 530.4 23.25 22.76 0.979 1.500 33.20 16.65 7.734 0.464 2689
Na 14.00 3306 321.4 377.8 1.175 14.00 366.0 166.3 92.47 0.556 2375
P 18.00 4802 215.7 182.5 0.846 18.00 417.0 193.8 107.9 0.557 3047
S 0.001 16.44 0.111 0.533 4,783 0.013 0.105 0.059 0.023 0.386 2461
Sn 0.005 178.0 0.845 4.405 5.212 0.005 1.518 0.527 0.463 0.878 2948
Sr 0.010 19.84 2.102 1.809 0.861 0.280 2.910 1.585 0.639 0.403 2628
Th 0.001 3.786 0.060 0.133 2.239 0.002 0.061 0.031 0.015 0.469 2519
U 0.040 401.4 11.18 18. 05 1.616 0.040 17.40 7.062 4.763 0.675 2696
Ccré* F- ,d° ,NO2- ,COD pH ,
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Cl” NO.” ,COD 6 Fe Cl”
815 ,Mn 2235 333 10. 36 %,
( ) , Fe,Mn 875 27.22 %,
25.35% 69.52 %:; Fe,Mn ( ) , cl-
, , 37.58 %,
; ,Fe,Mn NO:~ 1072 ,COD
7 ; 1 149 b ( ) b
Fe ,Mn , NO.  , COD 33. 35%
, 4.64 %; NO." ,COD
Fe ,Mn F ,
702 21.84 %,
307 9.55%, , ,
( ) , F ,
31.39 %,
2
(
() (%) () (%) () (% () (%) () (%
pH 3206 99.72 0 0.00 0 0.00 5 0.16 4 0.12 3215
a- 502 15.61 932 28.99 573 17.82 333 10.36 875 27.22 3215
Fe 1770 55.05 444 13.81 186 5.79 502 15.61 313 9.74 3215
Mn 682 21.21 0 0.00 298 9.27 1883 58.57 352 10.95 3215
cu 3075 95. 65 120 3.73 13 0.40 2 0.06 5 0.16 3215
Zn 2465 76. 67 725 22.55 17 0.53 7 0.22 1 0.03 3215
Mo 601 18.69 2508 78.01 104 3.23 2 0.06 0 0.00 3215
Co 3111 96.77 104 3.23 0 0.00 0 0.00 0 0.00 3215
coD| 1606 49.95 1264 39.32 196 6.10 134 4.17 15 0.47 3215
NO2" 3 0.09 1883 58.57 257 7.99 551 17.14 521 16.21 3215
F- 2206 68.62 0 0.00 0 0.00 702 21.84 307 9.55 3215
Hg 3189 99.19 26 0.81 0 0.00 0 0.00 0 0.00 3215
As 2846 88.52 183 5.69 165 5.13 0 0.00 21 0.65 3215
Se 3214 99.97 0 0.00 0 0.00 1 0.03 0 0.00 3215
cd 3082 95.86 132 4.11 1 0.03 0 0.00 0 0.00 3215
cré* | 3133 97.45 57 1.77 24 0.75 0 0.00 1 0.03 3215
Pb 3129 97.33 52 1.62 31 0.96 2 0.06 1 0.03 3215
Be 36 1.12 2135 66.41 954 29.67 86 2.67 4 0.12 3215
Ba 19 0.59 2270 70.61 925 28.77 1 0.03 0 0.00 3215
Ni 656 20.40 2556 79.50 0 0.00 3 0.09 0 0.00 3215
3.4
3 1
0.09 %
2700 83.98 %,
111 ( 3215 ).
3. 45 %; 170 , 231
5.29 %; 7.19%,
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Geochemical Characteristicsand Environment Quality Evaluation of
Shallow Underground Water in Lower Reach of the Yellow River

PANG Xu- gui*, ZHAN Jin - cheng', TENG Zhao - ling’ , ZHEN G Xiao - mei®, WANG Zeng - hui' ,
DAl Jie- ruit

(1. Shandong Geological Survey Institute, Shandong Jinan 250013, China; 2. Wulian Bureau of Land and
Resources, Shandong Wulian 262300, China)

Abstract :Survey to shallow underground water is a part of geochemical survey inlower reach of the yellow
river. After collecting one sample in every 16km® , 33 kinds of indices are determined, such as As ,Ba ,Be,
Ca,Cd,Co ,Cu,Fe,Hg,Pb,Se,zn,F" ,Cl" ,Cr"" NO.  ,COD andpH, etc. Through study on background
variation rule of theseindicesin shallow underground water , it is regarded that each index varies greatly
and has rich concentration, especially the variation indices of some ratios are al more than 3.0, such as
As,Fe,K,La,Sb,5n,Zn,Cl" and NO:" , etc. It showsthat theseindices distribute very unhomogeneously
in shallow underground water and influnce underground water quality greatly. Choosng 20 kinds of indi-
ces, such as As,Ba,Be,Cd,Co ,Cu,Fe,Hg,Mn ,Mo ,Ni,Pb,Se,zZn,F" ,Cl~ ,Cr"" ,NO.  ,COD and pH ,etc
and according to the demand of " Standard of underground water environment quality” , Sngle compostion
and comprehend ve eval uation of underground water environment quality are determined. As showed by the
results, less than 9 % can reach good degree, while more than 90 % are bad and worse degree. Environ-
mental pollution of shallow underground water in survey areais very serious.

Key words:Lower reach of the yellow river ; geochemistry; background value; shallow underground water ;
environment quality ; comprehensive evaluation; Shandong province



