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ABSTRACT 
 

Arsenic and lead have been reported to have toxic effect on human and animal health. Wooden 
electric and telephone poles have been known to be treated with chromated copper arsenate 
(CCA) in an effort to preserve them from decay, termites, insects, and rot. Thus, those who work or 
live on or near lead and arsenic-containing soil or ingest products contaminated by these two heavy 
metals are at risk of serious health dangers. Thus, the project reported here investigates whether 
wooden telephone and electric poles contribute to arsenic and lead soil contamination in two urban 
cities:- New Orleans in Louisiana, USA and Owerri in Imo State, Nigeria. Three wards or 
neighborhoods were selected in each city for the study and three streets were selected from each 

Original Research Article  



 
 
 
 

Agwaramgbo et al.; BJAST, 16(4): 1-7, 2016; Article no.BJAST.26255 
 
 

 
2 
 

ward. Three samples were obtained from each street. Soil samples were collected from Owerri 
Girls Secondary School (OG) in Owerri and at Dillard University in New Orleans where the utility 
poles were made of concrete rather than wood. The soil samples were dried, sieved, and analyzed 
for arsenic and lead. The data suggest that the 4.8 mg/Kg mean arsenic level found in New 
Orleans soil samples is thirteen times higher than the United States Environmental Protection 
Agency (USEPA) Region VI RECAP level of 0.36 mg/Kg and ten times higher than Federal 
Environmental Protection Agency of Nigeria (FEPAN) permissible level (0.5 mg/Kg) in soil while the 
mean lead level of 156 mg/Kg is below the USEPA RECAP level of 400 mg/Kg but more than 3000 
times above FEPAN permissible level of 0.05 mg/Kg. The data for the samples from Owerri, 
Nigeria had arsenic levels below method detection limit but showed a 2.3 mg/Kg mean lead level 
which is well below the USEPA 400 mg/Kg recap level but forty six times above FEPAN 
permissible level of 0.05 mg/Kg.   
 

 
Keywords: Arsenic; chromium; heavy metals; New Orleans; Owerri; utility poles. 
 

1. INTRODUCTION 
 
Lumber industries, especially, those in the United 
States treat their woods with preservatives such 
as chromated copper arsenate (CCA). Treatment 
of woods with these preservatives prevent decay, 
rot, or attack of the wood by bacteria, fungi, and 
insects thereby promoting the longevity of the 
woods [1-3]. For decades, CCA containing 
18.5% CuO, 47.5% CrO3, and 34% As2O5] was 
mostly used in wood pressure-treatment [4-5].  
The copper and arsenic prevent fungi, bacterial 
and insect attack of the wood while the chromium 
promotes the fixation of the CCA to the wood 
which reduces leaching of the chemicals [1,6].  
Unfortunately, arsenic and lead are two well 
known soil and water contaminants with reported 
toxic and detrimental risks to our environment, 
human health, aquatic and terrestrial animals, 
and plants [7-8]. Lead pollution has resulted from 
several human activities such as paint production 
[9], mining activities [10], and the manufacture 
and use of agricultural fertilizers, insecticides   
and pesticides [10-12], and combustion of coal 
[13-14]. Similarly, arsenic pollution is also a 
consequence of both natural phenomena like 
volcanic eruption and human activities such as 
the manufacture, use, and disposal of agricultural 
insecticides and herbicides as well as other 
various mining, industrial and manufacturing 
operations. Chronic exposure to lead and arsenic 
can pose a major human health risks [15-18].  
Similarly, chronic exposure to arsenic has been 
reported damage the neurological, reproductive, 
central nervous, renal, immune and liver systems 
as well as skin, bladder, and lung cancer in 
humans [7,19-24]. Arsenic concentrations as 
high as 500 mg/kg have been reported in soils 
having a history of arsenic pesticide or herbicide 
applications. Duble warned that although the 
manufacture, sell, and use of the most toxic 
inorganic forms of arsenic have been banned 

and replaced with less toxic organic forms, yet, 
arsenic contamination burden persists [25].  For 
instance, while residential use of this toxic 
inorganic form of arsenic has been restricted, its 
use by lumber industries have not abated.  
Furthermore, the industries claim that the less 
harmful alternative options that exist for 
protecting pressure-treated wood from termites 
and other pests are more expensive and not 
widely available.  Unfortunately, the EPA insists 
that there is no conclusive evidence that CCA 
poses unreasonable risks to the public, therefore 
sees no reason to remove or replace existing 
CCA-treated structures or surrounding soils.  
Currently, over 80% of the lumber sold for 
outdoor use in the U.S. is pressure-treated with 
CCA or other toxins that act as preservatives and 
pesticides. Thus, continued use and presence of 
these toxins pose ongoing environmental and 
human arsenic exposure and poisoning. 
Although a body of research has examined the 
possible dispersal of CCA chemicals from treated 
wood into the soil through leaching, erosion, 
weathering, decay, and flaking [26-30], however, 
some of the conclusions conflict on the level of 
leaching of these heavy metals onto the soil 
surrounding CCA treated utility poles showed 
high levels of these metals, especially, arsenic. 
[4,31-34]. Thus, the project reported here 
investigates if electric and telephone wooden 
poles are potential sources of arsenic and lead 
soil contamination in two cities from two 
countries (Owerri, Nigeria and New Orleans, 
USA). 
 
1.1 Place and Duration of Study 
 
Dillard University in New Orleans, Louisiana, 
USA and Federal University of, Technology, 
Owerri, Imo State,  Nigeria, August 2013-August 
2014. 
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2. SOIL SAMPLES AND TEST METHODS 
 
Triplicate soil samples from a depth of 0-1 inch 
were collected from sites a meter away from 
telephone and electric wooden poles from each 
of the three streets from each of the three wards 
or neighborhoods in New Orleans in Louisiana, 
USA and Owerri in Imo State, Nigeria. Control 
samples were from sites with concrete utility 
poles. Each sample was air dried at room 
temperature for 48 hr, sieved with a 250 µm 
sieve, placed in 50 ml labeled sample 
containers. The New Orleans samples were sent 
to a commercial Lab, PACE Analytical for lead 
and arsenic analysis using EPA Method 6010 
(Inductively Coupled Plasma-Atomic Emission 
Spectrometry (ICP-AES)). The Owerri samples 
were air dried, homogenized using mortar and 
pestle and sieved with a 2 mm sieve. Into each 
of the respective set of triplicate, 250 ml beaker 
was put 2.0 g of each sieved soil sample. To 
each sample was added 10 ml of concentrated 
hydrochloric acid (HCl) and 10 ml of 
concentrated nitric acid (HNO3) respectively. 
Each resulting mixture was heated until only 
about 1ml of residue remains. Each residue was 
allowed to cool to laboratory room temperature 
and 5ml of nitric acid (20%) was added. The 
mixture was filtered and the volume was made 
up to 50 ml with deionized water, and filtered 
into clean and labeled plastic containers. The 
samples were then sent to the Federal Ministry 
of Science and Technology, Uyo, Akwa-Ibom 
State, Nigeria for lead and arsenic determination 
using UNICAM 969 Solar Atomic Absorption 
Spectrophotometer (AAS) in which authentic 
standard solution of each metal under 
investigation was run to obtain a calibration 
curve followed by the aspiration of the digested 
samples.  
 
3. RESULTS AND DISCUSSION 
 
Figs. 1 and 2 show the average lead levels in the 
triplicate soil samples collected near wooden 
utility poles from the streets of New Orleans and 
Owerri, respectively. The data on Fig. 1 show 
that all but one sample from New Orleans had 
lead level well below the exposure limit of 400 
mg/kg for both United States Environmental 
Protection Agency (USEPA) Region VI and 
Louisiana Department of Environmental Quality 
(LADEQ). However, 66% of 7th Ward, 100% of 
8th Ward, and 25% of 9th Ward samples had lead 
levels above the USEPA cancer screening level 
of 100 mg/kg. Although research prior to 
Hurricane Katrina by Mielke [35-36] showed 

elevated lead levels and wide distributions 
across New Orleans neighborhoods, no similar 
studies exist for the levels of lead near utility 
poles pre and post Hurricane Katrina in New 
Orleans. All the samples from Owerri 
neighborhoods had lead levels ranging from less 
than 0.0025 mg/kg, the method limit of detection 
(MLD) to 6.6 mg/kg, all of which are well below 
the USEPA recap or permissible level of           
400 mg/kg but equal or higher than the Federal 
Environmental Protection Agency of Nigeria 
(FEPAN) regulatory level of 0.05 mg/kg and the 
control samples respectively.  The data on Fig. 3 
show the respective average arsenic level 
ranging from 3.2 to 9.4 mg/kg found in the 
triplicate soil samples near utility poles from          
the selected streets in New Orleans. The data 
clearly demonstrate that soil samples were 
contaminated above USEPA Region VI exposure 
limit of 0.36 mg/kg but were all below the LADEQ 
RECAP level of 12 mg/kg. On the contrary, soil 
samples from Owerri had arsenic levels below 
0.0025 mg/kg (MLD). Rotkin-Ellman et al. 
reported in 2010 that the average arsenic levels 
in all New Orleans’ hot spots pre-hurricane 
Katrina flooding (pre-2005), post Katrina flooding 
(2005) and post Katrina recovery were 3.69, 
23.36, 3.26 mg/kg respectively suggesting 
temporal changes in the arsenic levels 
throughout New Orleans [37]. However, in this 
study being reported here, the average arsenic 
level around wooden utility poles is 4.9 mg/kg, 
two years after Rotkin-Ellman’s report. These 
results demonstrate that the arsenic levels 
around wooden utility poles are not following the 
reduction trend seen with the arsenic levels in 
the New Orleans neighborhoods. Furthermore, 
there is no existing background data on arsenic 
levels near wooden utility poles in New Orleans 
and the data from this study may represent such. 
Lastly, the control samples collected around 
concrete poles had arsenic levels below the 
method detection limit which suggests that (a) 
the concrete utility poles had no CCA and could 
not have leached arsenic around the soil or (b) 
post Katrina recovery activities attenuated or 
remediated any level of arsenic or lead 
contamination around the soil (very unlikely). 
Thus, the finding in this study demonstrating that 
wooden utility poles, in part, contribute to arsenic 
contamination is in agreement with the findings 
by Coles [1], Zagury [30], Cao [31], Stilwell [32], 
Shiralipour [33], and Mortimer [34] in which soil 
or plant samples near CCA treated wooden 
poles, deck or fence had higher levels of arsenic.  
More important is the finding by Dubey [38] in 
which high levels of arsenic were found in treated 
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wood debris in New Orleans after hurricane 
Katrina. The data for the soil samples from 
Owerri suggest that either the wooden utility 

poles were not treated with CCA or any        
arsenic leachable preservatives or were not 
treated at all. 

 

 
 

Fig. 1. Average lead levels (mg/Kg) in soil samples  from near wooden utility poles in New 
Orleans, LA, USA;  7, 8, 9 = 7 th, 8th, and 9 th wards, respectively, S1, S2, S3 = Street #1,  

Street #2 and street #3, respectively. Control samp les had no detectable levels 
 

 
 

Fig. 2. Average lead levels in soil samples near wo oden utility poles from Neighborhoods in 
Owerri, Imo State, Nigeria; FEPAN = Federal Environ mental Protection Agency, Nigeria;  
DR = Douglass Road; OG = Owerri Girls Secondary Sch ool; AC = Assumpta Cathedral;  

WB = World bank 
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Fig. 3. Average arsenic levels in soil samples near  wooden utility poles in New Orleans, 
Louisiana, USA; 7, 8, 9 = 7 th, 8th, and 9 th wards, respectively, S1, S2, S3 = Street #1,  

Street #2 and Street #3 
 
4. CONCLUSIONS 
 
The samples from Owerri city in Imo state, 
Nigeria were not contaminated with arsenic 
based on United States USEPA and Nigerian 
FEPAN permissible levels of 0.36 mg/Kg and 0.5 
mg/Kg, respectively. This may suggest that the 
wooden utility poles in Owerri could have been 
treated with chemical agent/s other than 
chromated copper arsenate. Although the lead 
levels in Owerri soil samples were below USEPA 
Risk Evaluation Corrective Action Plan (RECAP) 
level of 400 mg/kg, 60% of those samples had 
lead levels above FEPAN exposure limit of 0.05 
mg/kg which could be attributable to sources and 
practices other than the chemicals used in 
treating the utility poles. On the other hand, the 
data from the soil samples around the wooden 
utility poles in New Orleans clearly demonstrate 
that the soil samples were contaminated with 
arsenic levels 9-20 times above USEPA 
regulatory values. The only high lead samples 
were from the 9th Ward and is consistent with its 
post Katrina high lead levels. The average 
arsenic level of 4.9 mg/kg in this study not only 
suggest that the soils were highly contaminated  
but also bucks the reduction trend found around 
New Orleans neighborhoods where the average 
arsenic level dropped from 23.36 mg/kg post 

Hurricane Katrina 2005 to 3.26 mg/kg in 2010, 
post Hurricane Katrina recovery. It should be 
noted that the samples from the control site           
with concrete utility poles had no arsenic 
contamination. Thus, these results, in 
combination, provide the evidence that average 
arsenic level found in soils near the wooden 
utility poles is in part, attributable to the CCA 
used in treating the utility wooden poles. 
Furthermore, since there are no background data 
on arsenic levels in soils near wooden utility 
poles in New Orleans pre or post Hurricane 
Katrina, this study fills that void.   
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