The Assessment Of Heavy Metal Pollution In Surficial Soils Of The Flint Creek

Sedimentation due to erosion is a significant problem in Northern Alabama’s
rivers which leads to the contamination of the water and sediment with heavy
metals and other pollutants. The overall surface water quality within the Flint
Creek (FC) and Flint River (FR) watershed has been designated “fair” to “poor”
(ADEM, 2002; Okweye, 2007). An Index Analysis approach such as Geo-
accumulation Index (Igeo), Enrichment Factor (EF), Pollution Load Index (PLI)
and Ecotoxicological Risk Assessment for sediment dwelling organisms using
consensus-based sediment quality guidelines was used to assess the heavy
metal pollution in surficial sediments of the Watersheds . No previous
comprehensive study, to the author's knowledge, has outlined hazardous
inputs of total recoverable elements from these polluted watersheds. The soil /
sediment samples were analyzed using the EPA analytical method SW-6010B
for total recoverable elements for environmental contaminants of concern (Al,
Fe, Mn, As, and Pb). All metals analyzed for this study at both watersheds
were statistically significant (at P < 0.05). The selected heavy metals were also
studied to determine the presence of contaminants and extent of anthropogenic

and lithogenic inputs from urban (FR) and rural (FC) activities.
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MATERIALS AND METHODS

Sample Collection

Seventy-two soil/sediment samples were collected from six sites (upstream,
midstream, and downstream from each watershed). Samples were transferred
into EPA approved plastic bags and placed in a cooler at 4°C and then
transported to the Alabama A&M University Soil Physics Laboratory freezers
for storage until processing and analysis. All soil/sediment samples for heavy
metal analysis were sent to a United States Environmental Protection Agency
(USEPA) approved laboratory - Environmental Testing and Consulting, Inc. in
Memphis, Tennessee for analysis. The texture analysis was conducted at the
University's soil physics laboratory. Overall, the mean percentage of the sand

in sediments is 23.45%, silt 11.81%, and clay 64.74%.

DATA ANALYSIS

+ Geoaccumulation Index, using Igeo = log2 (Cn/1.5Bn), (Fig. 4)

« Evaluation of the Enrichment Factors, using EFs = (Metal Concentration /Al
in sediment) / (Metal Concentration /Al background average), (Fig. 5)

« Evaluation of the Pollution Load Index, PLI = nV(CF1 * CF2 * ...* CF n),
(Fig. 3)

« Ecological Risk Assessment (Fig. 1)
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Contamination Factor (CF) and Pollution Load Index
(PLI) For Flint River and Flint Creek Watersheds
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Figure 5. Enrichment Factor Results for Flint Creek and Flint River
Watersheds

And Flint River Watersheds: An Index Analysis Approach

esults Discussio

«+ All the heavy metals of concern were detected in all sediment samples for this study.

+ Metals in bed sediments (depositional) was, in general, higher than in

reference (upland) sediments.

« All the metals analyzed showed significant variation in average concentration (Fig. 2)

+ Geo-accumulation Index classification, indicate that the two watershed areas are
“moderately” polluted in Mn, As, and Pb, and “unpolluted to moderately” polluted in

Al and Fe. The upstream (FR) would be ranked as “moderately to strongly” polluted in As,
and, “moderately polluted” in Pb and Mn (Fig. 4).

« There was higher heavy metal contamination factor (CF), and pollution load index (PLI)
for FR (Fig. 3), Results indicate that a human induced factor was responsible for about
90%, while about 10% was naturally induced (Fig. 3).

The results of the ecological risk assessment for the watersheds revealed that :

« Over 46% of the samples exceeded the TEC for all heavy metals

*Up to 90% of samples exceeded the PEC for Mn,

« while the Fe content exceeded the PEC in 12.5% of samples (Fig. 1).

Conclusions

« Flint Creek (FC) sediments have higher levels of environmental contaminants than

Flint River (FR) sediments.

« Calculations for a multi-tiered assessment approach for the study and estimated
degree of contamination was very high, indicating “serious™ anthropogenic pollution.

« The increased anthropogenic influence, 90% in the Flint Creek and Flint River, has
probably resulted in a reduction in benthic biodiversity, where pollutant-tolerant
species may probably be found to take over the vacated niche.

* Long-term bioaccumulation of these contaminants can result in impacts, it should be
cause for concern, and further study focusing on the impact assessment of heavy

metals in the Flint Creek, and Flint River watersheds is needed.
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