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Environmental Survey and Impact Assessment on the Relocation Site
of an Electroplate Factory
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( Shanghai Institute of Geological Engineering Exploration, Shanghai 200072, China)

Abstract; Samples from a newly relocated electroplating factory in Shanghai were analyzed to assess the
environment quality of soil, groundwater and wastewater. Soils were analyzed for 11 proxies of pH, CN~ and the
concentrations of heavy metals. Beside the proxies for soil samples, the proxies of COD, and volatile phenols were
determined for wastewater samples. Groundwater samples were analyzed for 24 proxies of the major elements, heavy
metals, ammonia, nitrate, nitrite, total dissolved solids, total hardness, CN ™, volatile phenols and permanganate.
The results showed that the soil is alkaline and the integrated pollution index is 0. 67, with pollution indexes of most
elements, except Zn and Ni in individual samples, being less than 1, which indicates that the soil environment is
good in this area. The comprehensive indices of the groundwater range from 4.27 to 7. 58, indicating poor quality
for drinking water. The main pollutants of the groundwater were NH,-N, chloride, dissolved solids and total
hardness, however, the proxies of heavy metals, cyanide, volatile phenols and permanganate were less than the [V
standard for groundwater. For wastewater, the indicators of heavy metals, volatile phenols and CN~ , except pH,
were in line with the emission standards. The work provided a good experience for soil environment assessment
where some polluting enterprises relocated from the city center to the suburbs.
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Fig. 1

Distribution of wastewater sampling sites
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1.4.3  JOKITEA 5k ik Ha

ASA S K AT IR 3 o ACHe b i
57K &5 G HEBbRE (DB 31/199—1997) i 55
YW HETRRRE (GB 21900—2008 ) | SR B 75
QAR BOE ATV

2 g5
2.1 RHRRNSINGS SRR Y
A Al A5 ARG I A R 0 4 SR G O AL
1o GUPRFEW, T Ik R A, pH P2 {E
8.52 JuE N 8. 13 ~10. 14, SRy FRE(E
#,As \Pb Hg Cr {5 B, AR AE— Gl —Jbnfi
BRI Cu Cd #8041 ANFE b =20, HORAE b #RAT
B R EOR  Zn 5 NI A 2 AR T
SRR AT S =R T =4

pH 33 8.13~10.14 8.52 8.45 0.35 9.22 -
CN- 33 0.012~0.188 0.040 0.033 0.032 0.104 -
Hg?* 33 0.053~0.412 0.123 0.112 0.069 0.261 1.5
Cd®>* 33 0.086~0.753 0.256 0.243 0.136 0.528 1.0
Ag* 33 0.075~0.811 0.307 0.165 0.260 0.827 0.84

B As 33 8.3~13.8 10.9 11.1 1.4 13.7 30
Ph2* 33 10.0 ~ 128 28.0 22.1 20.5 69.0 500
Cu®* 33 17.3 ~200 40.9 32.4 35.0 111 400
NiZ* 33 17.1 ~290 61.2 41.8 60.1 181.4 200
& Cr 33 43.9 ~132 76.9 72.1 26.9 131 300
Zn** 33 51.5~1410 220 172 247 714 500

TE: pH Joh s, HARAK A

A (D) IR A TR (A ) 1S G
PR IR A X (2) I ZR A Ts e an . & L%
SRR E T PR B AR 2

22 LSRG RAR R

Table 2 Pollution index of soil contaminants

EAREREES i
5 0 5 TR %
Fles| R FiR-a
Hg 0.04~0.28  0.08 1.5 0.00
Cd 0.09~0.75  0.26 1.0 0.00
Ag 0.09~0.96  0.36 0.84 0.00
As 0.28 ~0.46  0.36 30 0.00
Ph 0.02~0.26  0.06 500 0.00
Cu 0.04~0.50  0.10 400 0.00
Ni 0.08~1.45  0.31 200 6.06
Cr 0.15~0.44  0.26 300 0.00
Zn 0.10~2.82  0.44 500 6.06

AT p 5 YT R 1P 275 G455 P, LA Zn
i (15 0.44) HRO Ag Fl As (37 0.36) ;
FUSENi(0.31), Hg,Cd.Pb . Cu.Cr i P, 7% 0.06
~0.26 ZJa], 3ERE S SR BT AT AR 2 A
Al NI Zn A , 3 5 A R T S
By M R BT HETS 1R e R e A R
J@IGYICER A Ni ,Cu Zn BLEIEAHTEL

FEREL T 1 117 R A S BN FE T2 X35, pH
CN™ il Hg & 3 X0 & T X H AR & R A A
Y B2 3R pH {24 10. 1,CN” Hg Zn 1) &
=77 0. 188 mg/kg 0. 412 mg/kg 1410 mg/kg;
TR )2 SR DR e [l 5 5 35 2 = e bn ofe : pH. 78
8.45LLF,CN™ \Hg.Zn 1 & & 73 i R 2 0. 064
mg/kg 0. 129 mg/kg 162 mg/kg AT, FHH, LJE
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VU SRAE 5 2 A AE 5 W N R T e AR AT g
S AN AR o AR TR E MR AR E A T2
IR Y, X 53036 IR AHT
JTIX N H AR 30 AR AE AR pH {H . CN ™ fil Hg
JEES R 8. 13 ~8.89.0. 012 ~ 0. 091 mg/ke il
0.031 ~0.197 mg/kg, Zn F1 Ni [ 55 — AR
H 6" RFEMM T Z £, Zn Ni 19 & 543510 699
mg/kg 1 290 mg/kg, i B 7 B ) UFORL T i B,
R R BRF I 2 K Ak B U I B R AL o TR, %
R IR RRSZ BTG B IR R
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Table 3  Background values of soil in Shanghai city

WA (2) R EI LN 255
FRCH 0.67, s i B al o I3 4h, AR R A
RS SCIRBURN T R (LR 3) ML, X
N Zn Ni (Pb. Cu B9 e RAELACTT SR
R 2.9 ~9. T AF LA b, X R H] 3 rp i 50 AR
AIHER BRI T IX R Ag 10 B
2 0.075 ~0. 811 mg/kg, WK, I 5 (F5EH
FEBAETH Y rh kWA + 9 E R TR
FREYHERIKF (0. 001 ~ 0. 84 mg/kg) AT, 1 A
T REHE 24t 32 3 N B B R

wy/(mg - kg™")

Kol b
e D IR D RIED
Hg 0.053 ~0.412 0.030 ~0.317 0.065 ~0.280 0.067 ~0.496 0.030 ~0.259
Cd 0086 ~0.753 0.060 ~0.800 0.053 ~0.406 0.090 ~1.24 0.050 ~0.292
Ag 0.075 ~0.811 0.001 ~0.84 - - 0.052 ~0.241°"
As 8.3~13.8 6.6~14.6 6.50 ~11.3 4.64 ~14.1 5.42 ~14.5
Pb 10.0 ~128 12.1~27.7 13.4 ~39.0 18.2 ~55.0 14.6 ~36.1
Cu 17.3 ~200 13.6 ~70.8 16.1~76.4 13.9 ~ 168 16.6 ~40.6
Ni 17.1 ~290 18.4 ~41.6 15.0 ~27.5 21.7~45.2 21.5~46.1
Cr 43.9 ~132 46.3 ~126 62.0~96.7 37.2 ~68.0 50.5~99.5
Zn 51.5 ~1410 56.0 ~176 76.3 ~218 74.4 ~143 61.6 ~117

2 RO IR BT SRR ) — A kel - 39 o 6 g T %

TEE SR (R 5 AR L T FREE B 4R 5 5 (1996 ~ 2000

AFERE) ) — E T DS ST RRAR DL 5 IR L I T BRI A 2 45 (2001 ~ 2005 4R ) )— BT X - BT HOIR DL SR IR @ _E it st 5
E) IR R AL IR E A« 7 AR, AR 95% i .

2.2 HuFOKASIISS RAIEAEE T O

HR KRG 25 SR GE s DL LR 4. HUR K
pH {HAE7.07 ~7.65 Z[A], 2P A it . X kb
T LR K BT ARE , HLE Ak DX P H T KK B
HUNTR o

(1)Cd** & As Hg’' [CN™ 4% % P & AR
%, pH {H7E 7 ~8 Z [a] a5 EH T /K T FhpfEER,

(2)NO; =N Pb** i Cr & 5%, 11 M
PEINO, -NHJE T ~ M25,Pb°" i CrfE ] ~ 11
S diN

(3)S0;” \NO, —N.Cu** Zn** Ni** Eitmath
SRR — B . SRR ER IR B T ~ V2R Z (],
HAE T ~IVEZ,

(4) EREBE NH, - N, Cl™ | TDS [ Ji i 55 2%,
BN FEME V2.

R KA Hh 25 W 2 5000 K 2 ], 4 B =X
) HELA MR EIME Fo 17 ~ 11 REESH F
(54050 4.35 4.27 4.27 4.26 4.35.7.49 7.18 .
7.58.7.13.7.23 7. 51, #i¢ B CHb F 7K o3 &2 A 1 )
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Table 4  Analysis results of groundwater
pn/(mg - L7")
LRk R T
T SR SAVALE Bt 22 x+2s M (E
pH 11 7.07 ~7.65 7.41 7.46 0.20 7.01 ~7.82 =5.5,<9
CN~ 11 <0.010 <0.010 <0.010 - - <0.1
YR PERy 11 <0.002 <0.002 <0.002 - - <0.01
FEAn R EL TR AL 11 1.5~6.1 3.56 3.4 1.75 0.06 ~7.06 <10
peR Tl 11 214.0 ~2160 219 484 154 1~526 <550
TDS 11 328 ~3350 1210 814 1100 10 ~ 3400 <2000
NH; - N 11 0.13 ~9.86 1.92 0.82 2.96 0.03 ~7.84 <0.5
Cl- 11 16.0 ~ 1470 332 71.7 571 0.5 ~1470 <350
SOi_ 11 7.2 ~344 130 123 99.3 0.5~328 <350
HCO5 11 160 ~712 428 443 185 59.0 ~797 -
NO, -N 11 0.002 ~0.086 0.026 0.012 0.031 0.002 ~0.087 <0.1
NO; -N 11 0.12 ~3.70 1.11 0.68 1.38 0.12 ~3.87 <30
K* 11 1.72 ~6.76 3.06 2.46 1.50 0.06 ~6.06 -
Na* 11 10.0 ~334 97.3 49.7 112 0.3 ~322 -
Ca®* 11 60.8 ~560 183 102 192 0.5 ~567 -
Mg®* 11 14.6 ~ 185 71.3 49.2 63.6 0.3 ~198 -
He?* 11 <0.0001 <0.0001 <0.0001 - - <0.001
Cd** 11 <0.001 <0.001 <0.001 - - <0.01
B As 11 <0.010 <0.010 <0.010 - - <0.05
Ph** 11 0.010 ~0.016 <0.010 <0.010 0.007 0.010 ~0.018 <0.1
Cu®* 11 0.050 ~0.227 <0.050 <0.050 0.075 0.050 ~0.182 <1.5
Ni 11 0.005 ~0.066 0.015 <0.005 0.023 0.005 ~0.061 <0.1
& Cr 11 0.010 ~0.040 <0.010 <0.010 0.016 0.010 ~0.040 <0.1
Zn’* 11 0.050 ~7.55 1.12 <0.050 2.49 0.050 ~6.100 <5.0

5 HWUFKMTG R

Table 5 Pollution index of groundwater

5 YA

SRUIEE A e R/ %
LioRIE gAY pk/?nz{fl?_l) T B HEbRAR
pH 0.04 ~0.33 0.20 <5.5,=9 0.00
CN- <0.20 <0.20 <0.1 0.00
5 5% Ve <0.20 <0.20  <0.01 0.00
P E 0.15~0.61 0.36 <10 0.00
ST 0.39 ~3.93 0.40 <550  36.36
TDS 0.16 ~1.68 0.60 <2000 18.18
NH; - N 0.26~19.7 3.84 <0.5  45.45
cl- 0.05 ~4.21 0.95 <350 18.18
S0%° 0.02 ~0.98 0.37 <350 0.00
NO, -N 0.02 ~0.86 0.26 <0.1 0.00
NO; -N 0.01~0.37 0.11 <30 0.00
Hg?* <0.10 <0.10 <0.001  0.00
cd*+ <0.10 <0.10  <0.01 0.00
M As <0.20 <0.20 <0.05 0.00
Ph2* 0.10 ~0.16 <0.10  <0.1 0.00
Cu®* 0.05 ~0.23 <0.05 <I1.0 0.00
Ni2* 0.05 ~0.66 0.05 <0.1 0.00
M Cr 0.10 ~0.40 <0.10 <0.1 0.00
Zn®* 0.01 ~0.22 <0.01 <5.0 0.00

2.3 BOKAEISINGS RAE AR O
57K A B[R] (R AR B ) B AR I 25 SR 4831
UL 6. BERE M, i5 KK pH fE 6. 76 ~

11.9 ZJa], PSS rE. 5 s kL 4 HE
TR L E B T e HE R o R (R L
B K P E 42 B U R R AR AL T A
ISFRHER  AERRE T 2RE , HETS A A B85 — A K
(24") 1y pH {4 9. 30 , A EERARHERL .

466 HIALRRA: [ gk R INE R e v
Table 6  Analysis result of waste water in the pool in water-

treatment plant

py/ (mg * L")

R e S
s g PR YokeRs wis ISP
G bR kbR

pH 24 6.76~11.9  6~9 6~9  FAANEKR
CN- 24 <0.010 0.5 0.5 KR
CODy, 24  40~46.4 100 100 KFE
ERER 24 <0.002 0.5 - Ak
Hg* 24 <0.0001 0.02 0.05 KFE
cd?r 24 <0.001 0.1 - BT
Ag* 24 <0.005 0.5 0.5 B i
MAs 24 <0.010 0.5 - s
Ph2* 24 0.010~0.011 1.0 1.0 BT
Cu®* 24 0.050~0.108 0.5 1.0 KFE
Ni2* 24 0.037~0.316 1.0 1.0 iEbR
M Cr 24 0.011~0.656 1.5 1.5 iR
Zn* 24 0.050~0.080 2.0 2.0 KFE
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