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1.0 Introduction

As a result of the Terms of Reference (TOR) for the Belize Telemedia Limited (btl) Fiber Optic
Cable Project, from Maskal through Bomba to San Pedro, the following is the report on the
analysis conducted on the sediments of the project corridor (from mainland to San Pedro only) to
determine the types and levels of heavy metals that would be put in suspension during the
execution of the project. This report covers the sampling, analysis, interpretation and reporting of
the findings.

2.0 Sampling Methodology and Handling

Sampling was performed using the standard grab sampler (Halitech Environmental Grab
Sampler) and a representative sample of the individual sample was taken and put into a Ziploc
Bag for transportation to the main office.  The sample (8 oz) was then transferred into tightly
sealed containers and packed to EPA standards [See Annex I].  The EPA 200.7/2452N series of
testing were done to all samples using standardized methods intended to provide
representativeness and materiality of results conforming to the most current NELAC standards
(National Environmental Laboratory Accreditation Conference). Analysis was performed by
Pace Analytical Services, Inc., 1000 Riverbend Blvd. Suite F, St. Rose, LA, 70087 [See Annex
I].

All samples were received by Pace Analytical in accordance with EPA protocol, with all holding
times met.  The blank results are below reporting limits and all LCS recoveries are within QC
limits.  All chain of custody requirements was met [See Annex I].

Pace Analytical has been certified as a credible lab by seven (7) different organizations to ensure
that they meet and adhere to all NELAC standards [See Annex I].

The sites of the project corridor identified for sampling included the defined area of the project
corridor at the key points of the entire corridor for comparative analysis [See Fig. 1].

The samples were identified and labeled as a grab sample instead of as a composite sample.  The
composite sample would have not given a true picture of the existing situation since the sampling
sites are approximately 3.5 km apart and the project corridor is approximately 23 km in length
[See Fig. 1]. This action increased the incremental cost of the analysis, however, individual grab
samples will ensure that meaningful and more site specific results are provided. The standards
that were used in this interpretation are based on the EPA National Ambient Water Quality
Criteria Documents.
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3.0 Results

Based on the results of the samples analyzed, there isn�t any cause for concern about the
possibility of environmentally hazardous materials being re-suspended in the water column as a
result of the project activities.  All the reported results are below the required limitations, thus
showing that all heavy metals tested for are at natural or non-detectable levels.  This position is
arrived at based on the comparative levels vis a vis the USEPA/AMS/NELAC standards and the
results.

Analyte Method S 1 S 2 S 3 S 4 S 5 S 6 S 7

Antimony EPA6010 ND ND ND ND ND ND ND
Arsenic EPA6010 2.66 3.37 1.57 4.21 4.97 5.29 4.70

Beryllium EPA6010 ND ND ND ND ND ND ND
Cadmium EPA6010 ND ND ND ND ND ND ND
Chromium EPA6010 4.83 3.62 3.85 3.6 3.17 2.45 1.37

Copper EPA6010 ND ND ND ND ND ND ND
Lead EPA6010 ND ND ND ND ND ND ND

Mercury EPA 7471 ND ND ND ND ND ND ND
Nickel EPA6010 ND ND ND ND ND ND ND

Selenium EPA6010 3.52 ND ND ND ND 6.08 7.86
Silver EPA6010 ND ND ND ND ND ND ND

Thallium EPA6010 ND ND ND ND ND ND ND
Zinc EPA6010 2.49 ND ND ND ND ND ND

Table 1.0 Heavy Metals Sampling Results

Note:
- ND =  Not Detected
- Total recoverable metals criteria is from EPA National Ambient Water Quality Criteria Documents
- Criteria Maximum Concentration (CMC) is the highest concentration of a pollutant to which aquatic life can be exposed for a short period of
time (1 hour average) (acute);
- Criteria Continuous Concentration (CCC) is the highest concentration of a pollutant to which aquatic life can be exposed for an extended period
of time (4 days) without deleterious effects.
- A more conservative approach to aquatic life protection may be preferred; in such cases the total recoverable metals criteria may be used.

4.0 Discussion of Results

Reviewing the results provided by Pace Analytical Laboratory [See Table 1.0], there were only
four heavy metals that were detected in the 7 samples sent for analysis.  As can be seen in
conjunction with Fig. 1.0 and Table 1.0, four heavy metals were detected at the sample site 1
which was the closest to the mainland.  Sample sites 2, 3, 4 & 5 had only two heavy metals
detected, while sample sites 6 and 7 had three heavy metals detected.  Of the four heavy metals
detected, only two were present in all samples, namely Arsenic and Chromium [See Table 1.0].

As can be seen from the data, all samples had Arsenic present in quantities that are within
acceptable limits.  Uncontaminated marine sediment contains a level of 5 � 40 mg/kg of Arsenic.
It must be noted that Arsenic originates from volcanic and hydrothermal  sources, along with
pollution from mining, agricultural runoff and several other anthropogenic sources.  It is
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therefore noted that the range of Arsenic detected in our studies, from 1.57 to 5.29 mg/kg, is well
within the acceptable limits for marine sediment [See Table 1.0].

Chromium was also present in all samples.  Based on Alternate Metal Standards (AMS)
http://www.epa.state.oh.us/dhwm/cprg/AppendixB_AlternateMetalStandards.pdf, the highest
acceptable limit for Chromium is 22.0 mg/kg. The detected amount of Chromium was in the
range of 1.37 to 4.83mg/kg, which meets standards [See Table 1.0].   The highest reading was at
sample site 1, and this could be attributed to the influence of land based runoff and also from the
Bomba, New River and Rio Hondo Rivers that empty into the area, combined with the long-
shore sediment drift.

Selenium was the third heavy metal detected in the samples; however this metal was only found
in samples, 1, 6 & 7.  These three samples are notably at the beginning of the corridor, and at the
sampling site in the Boca Ciega Area and in the San Pedro Lagoon.  It has been noted by
Jonathan Gillip, (Selenium in Sediment and Soil), that the acceptable range limits for Selenium
(as per USA Country limit) is 0 .046 to 10.65 mg/kg.
http://comp.uark.edu/~ksteele/gochemfiles/Present/Selenium%20in%20Sediment%20and%20So
il.pdf.  The results had a range of 3.52 to 7.86 mg/kg, thus well within the allowable and safety
limits [See Table 1.0].  It is considered that the three areas with detectable limits of Selenium are
due to the fact that Selenium can be cause by runoffs of sewer ponds and untreated liquid/sewage
waste (anthropogenic sources).  Considering that the last two sampling sites with the highest
readings are located behind San Pedro Town [See Fig. 1.0] and close to the sewer lagoons, the
result can be attributed to the effluent of the sewer ponds.  The reading for the mainland coast
again can be attributed to the fact that the Bay of Chetumal/Corozal must empty its way thru our
waters and that the long shore drift along the coast transports the sediments and heavy metals
down the coastline of Belize.

Finally, Zinc is the last detected heavy metal of all the samples, and it was only detected in the
first sample at a level of 2.49 mg/kg [See Table 1.0].  According to AMS the allowable limit of
Zinc is 90.0 mg/kg.  Thus as can be seen, the detected level is way below the allowable limit.

5.0 Conclusion

Therefore, as can be determined from the results of the analysis, there is no potential danger from
the re-suspension of heavy metals into the water column by the project activities proposed by btl.
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ANNEX

I

HEAVY METALS ANALYSIS RESULTS
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