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Nickel (dissolved)
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Selenium

Seplember November January February April July

Antimony (dissolved)

April July

November January February

September
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Antimony (total)

Seplember November January February

Vanadium (dissolved)

February

Seplember November January
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Vanadium (total)
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Zinc (dissolved)
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Zinc (total)

Seplember November January February April July

Total Petroleum Hydrocarbons (TPH) (Aqueous Phase)
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Polycyclic Aromatic Hydrocarbons (PAH) (Total EPA 16)

Seplember November January February April July

The analysis indicates that values for: -

pH was within limits but was on an increasing trend throughout the period of
monitoring;

Biological oxygen demand (BOD) exceeded limits for April;

COD exceeded limits in April and July but was on a decreasing trend
throughout monitoring period;

Electrical conductivity has no limits. The conductivity was on an increasing
trend throughout the period of monitoring. Conductivity has a direct
relationship with dissolved solid concentration. The increase in conductivity
could indicate that the rate of solution of compounds contained within the
waste deposited on site is increasing;

Alkalinity and chloride concentrations were within limits but were both on an
increasing trend;

Ammonia concenltration was over limit in February and in general was on an
increasing trend over the monitoring period;

Cyanide not detected;

Iron Total and soluble concentrations exceeded limits in February and in
general were on an increasing trend over the monitoring period;

Sulphide within limits;

TOC was within limits and on a decreasing trend, possibly indicating break
down by biodegradation (Natural Attenuation);

Sulphate concentration exceeded limits in September, November, January and
July;

Arsenic concentrations were within limits but were on an increasing trend
throughout the monitoring period;
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3.3 Gas

Barium concentrations exceeded limits in September but were on a decreasing
trend throughout the monitoring period;

Beryllium concentration within limits;

Boron and Cadmium, Chromium, Copper, lead and Antimony concentrations
were within limits but all were on an increasing trend;

Mercury concentrations exceeded limits in September and July with an
increasing trend at the end of the monitoring period;

Nickel concentrations were within limits but on an increasing trend throughout
the monitoring period;

Selenium concentrations were within limits and on a decreasing trend;
Vanadium and zinc concentrations were within limits and there is no trend
visible;

TPH concentrations exceeded limits in September and January but were on a
decreasing trend possibly due to natural attenuation;

PAH concentration spiked in January although there was no trend visible.

Monthly monitoring of gas was undertaken between September 2010 and August
2011 for methane (CHj), carbon dioxide (CO2) and oxygen (QO;). The results are
presented in Table 5.

The Environment Agency (EA) document The surrender of permits for the permanent
deposit of waste (2010) states that in order to comply with completion criteria, the
maximum concentration of methane in waste must be less than 1.5% by volume and
the maximum concentration of carbon dioxide in waste must be less than 5% by
volume throughout the entire waste body for at least two years.

Table 5 — Monthly Gas Monitoring Results

rehol
Borceos Date 0,% | CH% | CO»%
Location

1 0.2 13 7
2 September 2010 16.2 0 1.4
3 12.3 0 4.2
4 1.4 0 2.5
1 1.7 10 5.2
2 October 2010 18 0 1.7
3 2 47 9
4 1.2 0 5.1
1 1.3 5 6
& November 2010 L 0 0.7
3 17.1 1 1.2
4 1.8 1.5 3.2
1 1.4 1.3 5.2
2 December 2010 19.7 g 0.1
3 10.8 1.4 2.3
4 4 0 4.2
1 January 2011 0.2 6 4
2 19.3 0 0.6
3 9.2 4.9 2.7
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4 0.6 0 2.7
1 0.7 5.3 3

£ February 2011 18.4 0.1 1.1
3 13 2.2 1.7
4 3.2 0 2.7
1 0.2 4.5 4.4
2 March 2011 19.1 22 1.5
3 16 0 1.7
4 1.6 0 3.1
1 0.4 5 7

2 May 2011 16.6 0 2.9
3 14.4 0.8 2.7
4 0.8 0.5 3.1
1 0.7 1 5

2 April 2011 18.5 0 0.9
3 15.9 0.1 1.1
4 2 0.9 2.2
1 0.4 5 7

2 FureSB11 16.6 0.6 2.9
3 14.4 0.8 2.7
4 0.8 0.5 3.1
1 5.5 9 5

2 20.4 0 0.1

July 2011

3 o 35 4.6 7

4 1.2 2.5 3.3
1 0.4 4 3

2 August 2011 20.2 2 1.1
3 15 0.5 2

4 2.2 0 2.4

With the exception of April 2011 gas results indicated that methane and / or carbon
dioxide levels exceeded the requirements of the EA for the surrender of permits.

The ground investigation conducted by Mott MacDonald in 2005 proved the presence
of coal beneath the site, which may provide a natural source of methane and carbon
dioxide.

3.4  Summary of Contamination from all available data

34.1 Soil
Analysis has indicated elevated levels of naphthalene, Indeno[1,2,3-cd]pyrene and
benzo[a]pyrene in samples from the ground investigation conducted in March 2005.
Analysis has indicated elevated levels of arsenic, barium and lead in samples obtained
in August 2010. However, USqs values show that the site is below the SGV for
arsenic and lead. Subsequent samples obtained in September 2010 did not indicate
elevated levels of any contaminants tested.
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3.4.2 Water
Analysis has indicated elevated levels of antinomy, cyanide (total), barium and
selenium in groundwater and surface water samples from the ground investigation

conducted by Mott MacDonald in March 2005.

The determinands exceeding EQS’s / GAC’s in surface water over the period
September 2010 to August 2011 are summarised in the following table.

Table 5 — Summary of Surface Water Determinands Exceeding EQS’s !/ GAC’s

: Mean Concentration

Determinand EQS/GAC
Q SW1 SW2 SW3 All

Ammoniacal
Nitrogen*z 0.5 mg NHy/1 0.62 0.59 1.36 0.86
Iron o ] %) 220.0
(diSSOlVBd)Kl*z (2,000) "(200) “pg 0 228.75 182.50 210.00
Tron (total)’ ™ | (2,000)"'(200) g/t 742’3 73125 | 89875  790.83
Mercury 1pgh| 147 (.75 0.82 1.01
%1 Surface Waters (Abstraction for Drinking Water) (Classification) Regulations 1996
#) Water Supply (Water Quality) Regulations 2000

In the instances of ammoniacal nitrogen and dissolved iron the mean concentrations
indicate that the surface waters entering the site (SW3 and SW2) have higher mean
concentrations than surface waters from the site (SW1). However, mean
concentrations of total iron and mercury are higher in SW1 than in both SW2 and
SW3 suggesting that further investigation is required.

Groundwater sampled during the site investigation in August 2010 indicated elevated
levels of barium.

The results of determinands exceeding EQS’s / GAC’s in groundwater over the period
September 2010 to July 2011 are summarised in Table 6.

Table 6 — Summary of Groundwater Determinands Exceeding EQS’s [ GAC’s

Determinand BOSIGAC, |——ieaic outniaing
BH3

Iron (total) 2,000 pg/l 2,118

Me:rcury*2 1 pg/l 1.20

Total Petroleum

Hydrocarbons (TPH)" 30 jigfl 53.00

*| Surface Waters (Abstraction for Drinking Water) (Classification) Regulations 1996

#2 Water Supply (Water Quality) Regulations 2000

The analysis indicates that values for biological oxygen demand (BOD), chemical
oxygen demand (COD), ammoniacal nitrogen, total iron, mercury, sulphate and total
petroleum hydrocarbons have exceeded guideline values at some point over the
monitoring period. The majority of the inorganic determinands show an increasing
trend throughout the monitoring period. Organic compound show a decreasing trend
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possibly indicating that natural attenuation of these pollutants could be occurring

through natural biodegradation.

3.4.3 Gas

Elevated levels of carbon dioxide and methane were recorded in BH1 - BH4
throughout the monitoring period from September 2010 to August 2011.

The concentrations were above those recommended for Completion Criteria.
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