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1. INTRODUCTION
Bottom sediments are a sink as well as a source of contaminants in an aquatic environment (IAEA, 2003).

The Rin Grande Reservoir, in the Sdo Paulo Metranalitan Area, which supplies water for four counties, has
been seﬁnusi:uaﬁected by chaotic urban expansion, occupation and improper use of the surrounding areas.
To monitor the reservoir’s sediment contamination levels the concentration of Cr, Cu, Pb, Ni and Zn in
theses samnles were determined by Tnductively Coupled Plasma Optical Emission Spectmscopy (ICP OES)

analytical technique.

Sampling and samiple preparation

Cores and bottom sediment samples were collected, by using a piston corer and Van Veen samplers,
respectively, during the dry season (May to August, 2004). The Van Veen sampler collected 3 samples 50 cm
from each other in a triangle around the point where the piston corer sample was collected. These 3 samples
constituted a composed sample. Each of the four piston corer samples were sliced resulting in 4 samples
each: 0-5, 5-10, 10-20 and 20-30 cm deep. Four sampling points were defined by using a GPS and are located
at the mouth of Rio Grande and Ribeirao Pires Rivers (discharge of contaminants - point 4), in the middle
of the reservoir (points of depuration ~ point 3 and 2) and near the catchment point of the water supply
{point 1) (Figure 1). The samples were firstly homogenized, dried at 40 C in a ventilated oven until constant
weight and sifted in 0.062 mm sieves.

Methodology for Cr, Cu, Pb, Ni and Zn determination in sediments

Samples were digested according to the SW-846-3051 method (USEPA), using microwave digestion system
CEM MDS 2100. Determination of recoverable Cr, Cu, Ni, Pb and Zn levels in the samples was made by
ICP OES analytical technique by “Spectroflame Modula S” from Spectro Analytical Instruments GmbH.
Emission lines were: 220.351 nm for Pb, 324.745nm for Cu, 267.716 nm for Cr, 231.604 nm for Ni and
213.856nm for Zn.
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Figure 1- Sampling points.
3. RESULTS AND DISCUISSION

Methodology validation was carried out by means of the reference materials analyses NIST SRM 2782
(Industrial Sludge) and WQB-3 (Environmental Canada - Lake Ontario Blended Sediment). Results are

presented in Table 1.The chemical yield ranged from 79% for Cr to 107% for Ni and the results showed good
precision and accuracy.

Table 1 — Results (mg kg™) for metals determination by ICP OES in the reference materials

wos-3 SRM NIST 2782
Elements Eloments
Cr N Cu Zn Pb [~4 N Cu Zn P
Values found 8323 342 4 7313 1440%123 2462 M4 63% 4 03x7 2298 103 12402108 427
Recovery (%) 79 100 91 102 102 98 107 94 108 87
Stand. Dev (%) 23 05 22 03 07 23 05 10 1.1 1.1
Certifled Value 108* 528 so.8* 1410* 242 88+9 98+3 2438 247 1167 +57  854+38
Certified Recorevy (%) - - - - - 81 82 94 93 97

* Because reproducibiiity is strongly dependent on the digestion procedure, proportion of acids and extraction conditions,

uncertainty intervaig are not provided
Table 2 shows the results for samples collected at Rio Grande reservoir, for the metals Cr, Cu, Ni, Pb and
Zn, at points 1 to 4. From point 4 to 1 mean concentration levels and coefficient variation (%) for the bottom
sediment (composed samples) were: Cr, 60.7 mg kg (28%); Cu, 1131 mg kg (114%); Ni, 22.5 mg kg (22%);
Pb, 74.7 mgkg' (12.7%) and Zn, 218.5 mg kg (69%). When we compared these values with ISQG and PEL
from Environmental Canada (Canadian Sediment Quality Guidelines) we observed that Cr, Ni, Zn and Pb
levels are below the PEL values (90.0, 35.9, 315 and 91.3 mg kg, respectively). The mean value for Cu at

points 1 and 2 (2740 and 1597 mg kg™) far exceeded the PEL value (197.0 mg kg). This is probably due to
the use of algaecide near the catchment point of the water supply.
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As for the results obtained for these elements in the core samples, there was no significant concentration
variation according to depth for the elements Cr, Zn and Pb.

Table 2 — Results for ﬂhe elements Cr, Cu, Pb, Ni and Zn in sediment samples (mg kg™')

Point Sampler depth (cm) pH Humidity(%) cr Ni Zn Pb
TPT PRloncow  0:5 G681 775 4G22 | 191%10  AG0hs226 084148 74T

............. o ommnoann
- G il
on

990£50  684%34
0 ESE i rEyag s
0 892145 684134
CUeres4e 729436

VenVeen | UUREUNGTR L 0805 482475 NINIBAS009 T ZTA0ETAT I EEI6S 44T 6AGES 2
P2 Pistonicore  0-5 672 87  490:25  220+14 2264113 13366 79.0%40
5-10 6.80 809 521126  234:12  2095:105 126163 773139
10-20 688 738 553128 243112 24433122 127363 757138
H-3 64 A4 606+30  IB5L18  3MU4L175 133166 828144

5431227 26513 2574128 130265 787%239
59.5+3.0 24012 1897+ 799 787+38
521426 193110 148174 69435

3

80.8 772139 121£6.0 49325 3641182 924146
10-20 6.70 779 64.3+3.2 252113 53027 3471174 797140
20-30 6.70 724 68.3+34 287+14 575+29 326+163 87.7+44

mean 8.75 783 6756+34 496125 64.0+3.2 3531177 838442
Van Veen — 6.80 740 65.0+3.3 288+ 14 704+35 424+212 B87.1+t44

INHAUIANGD TONG N NMIANG FEEN

R e e St e S
1SQG: Interim sediment quality guideline.  Quality Guidelines: ENVIRONMENTAL CANADA. Canadian Sediment Quaity Guiieines P
PEL: Probabile effect level. far the Pratection of Aguatic Life.

Niwas an exception at point 4, 5-10 em deep, and showed a concentration level of 120.8 mg kg! (four times
higher). Cu showed a strong concentration variation according to depth. In conclusion our study showed
that pollutant levels for these elements decreased from point 4 to point 1, but are still above the acceptable
levels (ISQG) for all elements analyzed, except Zn.
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