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Permit History Timeline

P/1/26 — NORTHFLEET LANDFILL BAKERS HOLE SWANSCOMBE

EAWML/19375 (BLUE CIRCLE INDUSTRIES PLC)

Date Written

30/03/2001 Condition 1.1 deleted
Condition 1.12 deleted
Condition 1.14 deleted
Condition 1.15 inserted Specified waste management operations
Condition 4.10 inserted Duration of activities — groundwater protection
Condition 5.1 inserted Security and availability of records
Condition 5.2 inserted Records of waste movements
Condition 5.3 inserted Site diary
Condition 5.4 inserted Periodic reporting of environmental performance

30/03/2001 Information Sheet Disposal of Controlled Waste

19/01/2004 Condition 4.8 modified Provision of final cap

25/10/2005 Condition 1.3.1, Table 1.3 Amend section headings in table.
modified
Condition 1.4.2, Table 1.4A Amended permitted waste categories
Appendix 2 Amended list of permitted wastes

29/11/2005 Closure Notice issued

08/11/2007 Change in name of operator To Lafarge Cement UK PLC

06/07/2011 Change in name of operator To Lafarge Cement UK Ltd

15/03/2012 Variation application Remove waste acceptance at the site and refer to the closure report
EPR/KP3898HE/V004

30/03/2012 Variation determined Site status definitely closed as of 01/04/2012
EPR/KP3898HE/V004

23/09/2013 Application for variation Name changed to Lafarge Tarmac Cement and Lime Limited
EPR/KP3898HE/V005 to
change company name and
registered office address

22/11/2013 Variation issued Varied permit issued to Lafarge Tarmac Cement and Lime Limited
EPR/KP3898HE/V005

15/09/2015 Notified of change of company | Name changed to Tarmac Cement and Lime Limited
name

19/10/2015 Variation issued Varied permit issued to Tarmac Cement and Lime Limited
EPR/KP3898HE/V006
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1. Introduction and Background

1.1. Executive summary

This annual report covers the period April 2019 to March 2020. The previous annual report concluded that the
majority of results were consistent with previous year’s data. The Environment Agency raised CAR
RDR_19375/0332980 (dated 315 March 2019) following the last monitoring data review period. Compliance
Classification Scheme (CCS) scores were applied for the groundwater exceedances in Quarter 2. CMS continued
to following Action Plan Table 4 at INFOO7aWM and 1NF10aWM for two months, at which the results were
reassessed; the outcome of the Action Plan was submitted to the Environment Agency by the routine Quarter 2
report and discussed in this Annual Report.

Monitoring data collected during this review period continue to be comparable to previous years. The primary
risk is LFG which is under continuous management. Secondary risk of leachate contamination to groundwater is

known but with very limited management options.

Two Methane exceedances of the compliance limit of 1%v/v were seen at non ranking point INFO29GM on the
Eastern Boundary, on days of lower Atmospheric pressure with revisits giving readings of 0% methane; the initial
methane exceedance can be considered and reported as a direct response to atmospheric pressure drop.

Carbon Dioxide exceedances were minimal in this reporting period. Tmax Risk ranking was completed for the
2019/2020 year and downgraded 3 high risk monitoring points to medium or low risk.

The focus continued to be to balance LFG extraction rates and manage off-site migration. Field balance targets
have been used effectively. The LFG extraction system is operating efficiently, and routine balancing continues.
Internal wells that CMS have deemed to be over-extracted show signs of improvement.

Leachate levels remained low in 2019/20 as anticipated for a landfill developed on the principle of dilute and
attenuate. Leachate quality remains indicative of an ageing domestic waste landfill site.

The impact of the isolated plume of contaminated groundwater observed at down-gradient borehole
1INFO09aWM in recent years has continued to reduce, with ammoniacal-nitrogen concentrations consistently
below the groundwater compliance limit in 2019/20. A second seasonal peak in ammoniacal-nitrogen
concentrations was observed at down-gradient borehole INFOO7ZaWM in Spring 2019, as recorded in Spring
2018. Concentrations subsequently declined and remained below the compliance limit for the remainder of the
2019/20 review period.

Surface water samples were achieved in 2019/20 a total of three samples were obtained for analysis. The water
quality at SWB recorded significantly higher concentrations of all parameters than the sample from SWA. There
were no exceedances of the Closure Report control limits at either monitoring point.

1.2. Limitations of the Review — Notable Restrictions to Monitoring

CMS-Enviro carry out the monitoring, collate and assess field and laboratory data for operational response and
regulatory reporting. If it has not been possible to obtain a sample the reason is shown in Table 1 below.
Laboratory results are provided by ALS Environmental Ltd and Derwentside Environmental Testing Services
(DETS). Survey data is provided by JC White Geomatics Ltd.
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Table 1: Notable Restrictions to Monitoring

Monitoring Point Comments

Quarterly monitoring Completed in April instead of March due to limited
working during Covid-19 pandemic

SWA and SWB SWA achieved in March 2020, SWB samples only achieved

in December 2019 and January 2020 due to ‘no flows’ for
the rest of the reporting year.

1NF014DGM — all monitoring occasions Monitoring point blocked

GwW14.1 No leachate sample achieved, not enough leachate in
borehole. See recommendations section.

CTRL GW4 No leachate sample achieved, wet base borehole

2. Site Characteristics

2.1. Site Location

Northfleet Landfill Site is located between the towns of Dartford and Gravesend in north Kent, the National Grid
Reference is TQ 610 740. The Site location and layout are shown on Closure Report Drawing Number 1, Site
Location Plan and UKTD_NF122, Issue 3, March 2012. The Site is accessed via the B2175, which now forms the
entrance to Ebbsfleet International Railway Station and associated car parks. The full address is: Northfleet
Landfill, Bakers Hole, Northfleet, Gravesend, Kent DA11 8HF.

2.2. Installation Details
The site area is approximately 20ha of which approximately 17.7ha is the waste footprint. The final landform

consists of two raised areas with a valley feature draining towards two rocky outcrops, one of which is a SSSI for
archaeological reasons and the other supports an electricity pylon.

The landfill is within a former chalk quarry, excavated by Blue Circle and partially back filled with Thanet Sand
prior to waste deposit. Landfilling operations were first conducted between 1984 and 1994 where the site
operated as a dilute and disperse landfill; accepting household, industrial and commercial waste, in accordance
with Waste Management License P/01/26.

The site was developed without containment engineering or pollution control systems. A LFG collection and
disposal system was installed as the waste was deposited and has changed over the life of the landfill (see Landfill
Gas Risk Generation and Risk Assessment, Northfleet Landfill, October 2004, Golder Associates (UK) Ltd (Ref:
04519341) for further detail). The site was progressively restored and in 1995 a cap consisting of 750mm Thanet
Sand was placed when waste acceptance stopped. Waste disposal recommenced in 2000, and the Permit
modified to allow the acceptance of up to 750,000 tonnes per year of non-hazardous contaminated soil waste.

Between 1994 to 2000 landfill gas (LFG) control with power generation continued and it was following removal
of the landfill gas engines that the licence was modified to allow the acceptance of non-hazardous soil. The
landfill gas extraction system was extended vertically through the soil profile and connected to the two flares
located on the southern boundary. Land raise activities were completed in 2006 and the site is now capped with
a HDPE membrane, closed and has undergone restoration. Following approval of the 2012 Closure Report the
site entered definite closure. Post closure activity is limited to active LFG control and environmental monitoring.

2.3. Geology
Regional geology is shown on BGS Geological Map 271 Dartford. This indicates the sequence of geology at the

Site is as follows: Head and Coombe Deposits (Thanet Sands) overlying Upper Chalk which dips gently to the
south-east. The area surrounding Northfleet Landfill has been extensively used for Chalk extraction and site
investigations around the margins of the waste have confirmed a variable thickness of Thanet Sand above the
underlying Chalk.
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2.4. Hydrogeology
The Upper Chalk is a principal aquifer and is used to provide water for both potable and industrial purposes.

Local groundwater flow is towards the north and north-east, but this has been historically influenced by
industrial abstraction. With the closure of many of the local industries and abstraction ceasing, groundwater
levels have risen over recent years, but levels have now stabilised in monitoring points around the landfill
perimeter.

2.5. Local Hydrology
The River Thames is approximately 1km to the north-east of the landfill and the River Ebbsfleet, a tributary of

the Thames, flows northwards to the east of the Site. Monitoring of the River Ebbsfleet commenced in 2014 as
part of an agreed action plan for investigation into ongoing non-compliance at groundwater monitoring
borehole INFOO9AWM. The requirement to continue monitoring of the River Ebbsfleet was assessed within the
2018 Hydrogeological Risk Assessment Review and it was concluded that monitoring would cease in December
2018, because the data record had shown no discernible impact from the site.

Surface water drainage ditches around the landfill perimeter collect surface water runoff from the restored
landfill surface and there is a requirement to monitor this on a six monthly (twice a year) frequency at two
locations. Due to the permeable Chalk surface and fast infiltration rate, water is not usually present at the
designated monitoring points. It has been agreed with the Environment Agency that samples will be obtained
when possible, with the monitoring points checked weekly during routine site visits.
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2.6. Site Conceptual Model
Table 2: Northfleet Landfill Site Conceptual Model
Hazard Source Pathway Receptor Mitigation
Leachate monitoring indicates that limited perched An unsaturated zone is present beneath the The groundwater within the Chalk is the The Site was designed as a dilute and attenuate
leachate may be present within the waste mass. The Site, comprising mainly Thanet Sand infilled principal receptor and compliance limits for key landfill and does not have containment
leachate quality is characteristic of an ageing domestic prior to waste management operations. parameters have been set within the 2012 engineering. Mitigation is provided by natural
waste landfill. The Site was constructed on the Infiltration through the cap generates leachate Closure Report. Surface water is a secondary retardation and attenuation of pollutants in the
principle of dilute and attenuate, therefore there is within the waste mass which can migrate receptor and monitoring at the River Ebbsfleet unsaturated and saturated zones and dilution
potential for vertical migration of leachate to vertically through the unsaturated zone from 2014 to 2018 confirmed no discernible within groundwater.
groundwater. Thanet Sand fill and in-situ unsaturated Chalk impact from leachate via groundwater baseflow
Leachate . .
to the saturated Chalk aquifer. In the to the River Ebbsfleet.
saturated zone, diluted leachate will migrate
in the direction of groundwater flow.
Degradation and retardation will occur in the
unsaturated and saturated pathways. An
historic rise in groundwater levels has reduced
the unsaturated zone thickness.
The source term is landfill gas generated from waste Point source and fugitive emissions considered | The closest residential properties are on the Active landfill gas control via 45 extraction
deposited at Site from 1994 to 2006. From 1984 to in the risk assessment were: emissions from western boundary, approximately 200m from points and two flares operating 24/7.
1994 the waste was household, commercial and flares; subsurface and lateral emissions, and the centre of the landfill. Ebbsfleet International
industrial waste arising from local authority and private | emissions from the surface from the landfill. Station, associated platforms and carparks are
contracts. During this stage the waste breakdown was located on the eastern boundary, approximately
approximately 50:50 domestic to inert. In 2001 the 280m from the centre of the landfill. The
Landfill Gas waste stream changed to non-hazardous contaminated northern boundary is a public footpath and the

soils. For the Landfill Gas Risk Assessment (October
2004) the maximum volume of waste was estimated as
4,429,500 tonnes, with 3,757,000 tonnes deposited
from 1984 to 1994 and 67,250 tonnes from 2000 to
2006. Flare and landfill gas engine emissions were also
considered within the source term assessment in the
October 2004 LFG Risk Assessment.

southern boundary is an access road for the
station.




3. Monitoring Data and Discussion
Full data sets are included in Appendix 1. The quality graphs have been grouped in this report to show the
parameters of concern for each matrix, landfill gas, groundwater, surface water and leachate.

3.1. Landfill Gas Monitoring Data
Perimeter Landfill Gas Monitoring
The landfill gas within the site is managed through a gas collection system, a plan of the system is shown on

Drawing UKTD-NF122, Issue 3, dated 8" March 2012. This system is maintained and balanced to reduce risks
from off-site gas migration. Full details of Landfill Gas Monitoring are in Appendix F of the Closure Report and

summarised below.

There is a total of 105 external landfill gas monitoring points spaced around the perimeter of the landfill site.
The locations on the western boundary are multilevel installations with up to 5 depth horizons monitored at
each point. The locations of each external well are listed below and shown on the site plan.

Table 3: LFG External Monitoring Point

Location Point name Number of Points
Northern boundary INFO25GM — INF027GM 3
Eastern boundary 1NF028GM — 1NF033GM, BH4, BH8, BH10 10
Western Boundary INFOO1GM — 1INF024GM 90
Southern Boundary INFO34GM — 1INF0O36GM 2

Landfill Gas Control System - There are 45 landfill gas extraction wells arranged as shown on drawing UKTD-
NF122. The system comprises a ring main with gas wells connecting from spurs. Other LFG infrastructure,
including condensate drain tanks, splitter valves and gas control valves, are located at strategic positions along
the main.

Methane - Methane exceedances of the compliance limit of 1%v/v were seen at point 1INFO29GM on 13t
February and 5" March 2020 reported via notification forms. On the days of the exceedances the Atmospheric

pressure was recorded at a significant drop in pressure from previous weeks.

Revisits to site on the following days on both occasions; gave a CH4 reading of 0% on a day of increase (back to
recent trends) atmospheric pressure — The initial methane exceedance was considered a direct response to
atmospheric pressure drop

Carbon dioxide - Elevated perimeter carbon dioxide at sites in a carbonate geology is not necessarily indicative
of LFG migration but action levels for carbon dioxide were required by the Environment Agency during closure
discussions. In order to derive action limits and in the absence of pre-operational background data, Tmax
statistical values were calculated for each point from a 2011 data set; this being the year following improvements
to the LFG control system. The statistical values became the monitoring point specific action limits. The
mechanism for reviewing carbon dioxide concentrations at the perimeter boreholes (included within the closure
report); is a risk based statistical ranking assessment carried out each reporting year. The outcome deems each
monitoring point as high, medium or low risk. - The risk ranking for the 2019/2020 year has downgraded 3 high
risk monitoring points to medium or low risk and zero monitoring points moved to high risk this reporting year.
Results of 2019/2020 ranking procedure are shown in Appendix 2.

Only for high risk points, three consecutive exceedances of the action level results signify a failed assessment
test and is reported to the Environment Agency via a specific notification form.



In the 2019/2020 reporting period 5 notification forms were submitted for high risk monitoring points failed
assessment test.

In-Waste Landfill Gas Monitoring

In-waste LFG monitoring is carried out on two LFG flares, extraction wells, control valves and condensate
points on a four-weekly frequency. As set out in the Northfleet Landfill Closure Report March 2012, section
3.4.1 Perimeter and Internal Gas Monitoring.

Landfill gas continues to be generated in sufficient quantity and quality. The internal wells are used to balance
LFG extraction rates and manage off-site migration. CMS carry out staged, effective field balancing using various
targets as submitted on 27t July 2017 to Louise Mcgoochan, noted in table 4 below.

Table 4: Internal Landfill Gas Monitoring Field Balancing Targets
Monitoring Point Parameter Target
Flare CHa 30% min

0O, <3%

CHa 25% min
GV1, GV2 & GV3 0; <5%

CH4:CO; >1:1

0O, <5%

CH4:CO; >1:1
Internal Wells, incl. Free N, Between 7.5% and 20%
GV1 <80ppm

co Turn off extraction if above

1000ppm

CMS continually review the LFG extraction, aiming to reduce over extraction and limit the introduction of oxygen
into the waste mass, heightening the risk of fire or souring of the biological degradation process. CMS manage
this by field balancing and reducing the flow at the flares. The flares continue to operate on a duty standby set
up since 15/02/2018 and reported to the Environment Agency the 2017/2018 annual monitoring report.

The flow is only measured at the flare and since reducing to one flare running alone, CMS have recorded an
average flow of 350m3, compared to approximately 500m3 with both flares running. Duty swapped on a weekly
basis; flare remains on for 24 hours a day.

CMS match flow at the flare to meet LFG concentration production. Internal wells that CMS have deemed to be
over-extracted are continuing to show signs of improvement, whilst being vigilant around the sensitive western
boundary.
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3.2. Leachate Monitoring Data
3.2.1. Elevation
Leachate levels are monitored six-monthly within the three in-waste monitoring wells: GW4, GW14.1 and

GW17.1. Significant accumulation of leachate is not expected because Northfleet Landfill was developed as an
unlined site on the principle of dilute and attenuate. Due to the low leachate levels, there is often insufficient
depth of leachate present to allow sample collection; only GW17.1 contains sufficient liquid for a representative
sample to be obtained.

Figures 3.1 and 3.2 present leachate levels from 2015 to 2020 as metres above Ordnance Datum (mAOD) and
metres above base of well respectively. Leachate depths remained consistently low (<0.2m and often ‘dry’)
within GW14.1 and GW4 during the review period. The 2019/20 data are consistent with previous years for GW4
but lower and more consistent at GW14.1 than previously observed. Leachate depths within GW17.1 followed
a gradual declining trend from 2016-2019 but increased slightly during the current review period with leachate
depths ranging between 0.4m - 1.17m above base of well in 2019/20. Leachate levels recorded across the site
in 2019/20 were between 6.73mAOD and 8.07mAOD; in comparison, groundwater levels ranged from
2.79mAOD up-gradient to 0.82mAOD down-gradient, confirming the presence of an outward hydraulic gradient
from the site to groundwater.

Figure 3.1: Northfleet Landfill - Leachate Levels, 2015-2020
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Figure 3.2: Northfleet Landfill - Leachate Depth, 2015-2020
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3.2.2. Leachate Quality
Due to the low levels of leachate recorded at site, leachate quality data are only available for monitoring point
GW17.1.

Leachate quality is analysed six-monthly, in accordance with the Closure Report, with sampling undertaken
March and September, but during the current review period sampling was undertaken in June and September
2019 to obtain two datasets within the review period.

Figures 3.3 to 3.7 present the concentrations of key leachate parameters from 2015 to 2020. The 2019/20
leachate quality data are generally comparable to historical data and confirm the leachate quality is
characteristic of an aged domestic waste landfill with elevated concentrations of ammoniacal-nitrogen (average:
389mg/l), chloride (average: 1935mg/l) and COD (average: 962mg/I).
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Figure 3.3: Northfleet Landfill - Leachate Quality, Chloride, 2015-2020
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Figure 3.4: Northfleet Landfill - Leachate Quality, Ammoniacal-Nitrogen,

2015-2020
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Figure 3.5: Northfleet Landfill - Leachate Quality, Electrical Conductivity,2015-2020
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Figure 3.6: Northfleet Landfill - Leachate Quality, pH, 2015-2020
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Figure 3.7: Northfleet Landfill - Leachate Quality, COD, 2015-2020
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Annually an extended suite of metals is specified in the permit schedule: As, Cd, Cr, Cu, Ni, Pb, Zn, Hg, V, Be, B,
Se and Ba. The September 2019 annual leachate analysis from GW17.1 confirms low metal concentrations,
comparable with recent years, with no detection of antimony, arsenic, beryllium, cadmium, vanadium, selenium,
chromium, copper, lead, zinc or mercury above laboratory reporting limits.

The September 2019 leachate sample was submitted for hazardous substance analysis and no hazardous
substances were detected in the leachate above the Environment Agency’s recommended LRL for leachate of
10pg/1. However, it is noted that mecoprop (MCPP), a non-hazardous pollutant, was recorded at 48.5ug/!.

3.2.3. Summary

Leachate levels remain low (<1.2m), as anticipated for a landfill developed under the principle of dilute and
disperse, and leachate quality remains typical of an ageing domestic waste landfill site. There are no compliance
limits for leachate level or quality within the site’s Closure Report.

3.3. Surface Water Monitoring Data
3.3.1. Key Parameters
Surface water monitoring at on-site locations SWA and SWB is undertaken six monthly, when sufficient water is

available, in accordance with the Closure Report. These two locations are within the boundary of the landfill at
headwall locations on the perimeter drainage ditch.

SWB is in the south-west corner and is the point at which the surface water drains leave the site. SWA is in the
centre of the western boundary at the point the drainage channel for the valley feature discharges to the
perimeter drain. Due to the porous nature of the local geology, (minimal Thanet Sands overlying Chalk) incident
rainfall preferentially infiltrates to ground and the generation of surface water run-off is minimal. Therefore, it
is generally not possible to collect surface water samples. However, CMS visit the points during each monitoring
visit and go equipped to take samples if the opportunity presents itself. Post closure only three sample records
exist for SWA and SWB: 02/05/2012, 28/11/2012 and 08/01/2014. However, during the current 2019/20 review
period, a sample was obtained from SWA in March 2020 and samples were obtained from SWB in December
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2019 and January 2020. Table 5 presents the key surface water quality data for SWA and SWB in 2019/20 and
the closure report control limits, where relevant.

Table 5: Northfleet Landfill - Surface Water Monitoring Data 2019/20
Parameter Closure Report SWA SWB
Control Limit 05/03/2020 23/12/2019 16/01/2020

Ammoniacal-Nitrogen (mg/I) 1.1 0.073 0.219 0.193
Chloride (mg/l) 250 23 37 39
Alkalinity (mg/1) - 280 595 620
BOD (mg/l) - <5 25 17
coD (mg/l) - 20 64 68
Electrical Conductivity (1S/cm) - 1010 2190 2200
Total Hardness (mg CaCO3/I) - 461 1480 1460
pH (units) - 8.2 7.6 7.8
Potassium (total) (mg/) - 10.8 19.1 24.4
Sodium (total) (mg/1) - 32.3 48.1 53.5
Sulphate (mg/l) - 334 1070 1110

The 2019/20 surface water quality data for SWA and SWB confirm that ammoniacal-nitrogen and chloride
concentrations remained significantly below the relevant control limit. The samples from SWB recorded
significantly higher concentrations of all parameters than the sample from SWA.

In response to the groundwater ammoniacal-nitrogen action plan (Nicola Sugg, September 2014, Northfleet
Landfill, Swanscombe, Borehole 1INFOO9AWM Ammoniacal-Nitrogen Action Plan. Ref. NS_0111_22) surface
water monitoring of the adjacent River Ebbsfleet commenced in December 2014 on a monthly basis. The River
Ebbsfleet is a potential secondary receptor for leachate migration from groundwater baseflow.

Samples were collected from three monitoring points within the River Ebbsfleet: two upstream of Northfleet
Landfill (R Ebbsfleet 1 and R Ebbsfleet 2) and one downstream (R Ebbsfleet 4). Access to open stretches of the
river is limited and a second downstream location in the vicinity of the site was not possible.

Monitoring of the River Ebbsfleet ceased in December 2018, in response to recommendations within the 2018
Hydrogeological Risk Assessment Review and confirmed in Environment Agency email 7t" January 2019, because
the data record had shown no discernible impact from the site.

3.3.2. Summary
Surface water samples have not been obtained from on-site monitoring points SWA and SWB since 2014 due to

insufficient flow; however, in 2019/20 a total of three samples were obtained for analysis. There were no
exceedances of the Closure Report control limits.

3.4. Groundwater Monitoring Data
3.4.1. Elevation
Groundwater levels are monitored quarterly within the network of five perimeter groundwater monitoring

boreholes: 1INEOO4WM, 1INFO06aWM, 1INFOO7aWM, 1NF009aWM and 1NF010aWM. Figure 3.11 presents
groundwater levels from 2015 to 2020. Groundwater levels during the 2019/20 review period ranged from
0.82mAOD (1NF007aWM, September 2019) to 2.79mAOD (1NE0O04WM, April 2020) and therefore remained
well below the estimated base of the landfill (5mAOD). Groundwater levels have followed a gradual declining
trend since 2014 and were approximately 0.8m to 1.0m lower in mid-2019 than in 2014/15. However, the high
Winter rainfall of 2019/20 resulted in a significant groundwater rebound, with groundwater levels in April 2020
almost back to 2015 levels.
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The recent groundwater level data confirm that the inferred groundwater flow direction remains towards the
north-north-east as previously reported.

Figure 3.11: Northfleet Landfill - Groundwater Levels, 2015-2020
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3.4.2. Groundwater Quality

Groundwater quality is monitored quarterly within perimeter monitoring boreholes 1INEO0O4WM (up-gradient),
1NF007aWM (down-gradient), INFO09aWM (down-gradient) and 1INFO10aWM (down-gradient). Groundwater
quality compliance limits were derived in the March 2012 Closure Report for the down-gradient boreholes, for
priority contaminants ammoniacal-nitrogen (4.6mg/l) and chloride (1045mg/l).

Figures 3.12 to 3.16 present groundwater quality data from 2015 to 2020 for the key leachate indicator
parameters and general chemistry. Where relevant the groundwater compliance limits for boreholes
1INFO07aWM, 1INFO09aWM and 1INFO10aWM are presented.

The groundwater quality monitoring data for the current review period are presented in Appendix 1.
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Figure 3.12: Northfleet Landfill - Groundwater Quality, Ammoniacal-Nitrogen
2015-2020
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Ammoniacal-nitrogen — the laboratory transition from ALS to DETS in March 2019 resulted in a reduction in the
laboratory reporting limit (LRL) for ammoniacal-nitrogen from 0.41mg/l to 0.05mg/l. During the current review
period concentrations of ammoniacal-nitrogen in up-gradient borehole 1INEOO4WM remained low (maximum:
0.315mg/I). Ammoniacal-nitrogen concentrations at down-gradient borehole 1INFO10aWM were also relatively
low (maximum 0.849mg/l) as previously observed.

The declining trend in ammoniacal-nitrogen concentrations recorded at down-gradient borehole INFO09aWM
continued throughout the current review period, with concentrations remaining below 2mg/| and therefore
below the compliance limit (4.6mg/l) in 2019/20.

Ammoniacal-nitrogen concentrations in the third down-gradient borehole, 1INFO07aWM, have historically been
very low, generally below the LRL, until Spring 2018 when a spike in concentrations was recorded, with a
maximum of 15.9mg/l in April 2018. Ammoniacal-nitrogen concentrations at 1INFO0O7aWM subsequently
declined to below the LRL by November 2018 but increased sharply again in Spring 2019, peaking at 14.3mg/l in
March 2019. Concentrations subsequently declined rapidly, falling below the compliance limit by May 2019, and
have remained below the compliance limit for the remainder of the review period.

It is noted that these seasonal, short-duration peaks in ammoniacal-nitrogen concentration at INFO0O7aWM are
observed for other leachate indicator parameters at a much-reduced scale (refer to graphs below).

New groundwater compliance limits were proposed in the 2018 HRA Review for the down-gradient boreholes
based on a statistical review of recent monitoring data, with a limit of 28mg/I proposed for ammoniacal-
nitrogen; this was not exceeded during the current review period. There are currently no plans to update the
closure report as this would require a permit variation (Louise confirmed in email 7th January 2019).
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Figure 3.13: Northfleet Landfill - Groundwater Quality, Chloride, 2015-2020
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Chloride — Chloride concentrations recorded during the current review period are comparable to those
previously observed, with concentrations remaining below 80mg/l at all monitoring boreholes except
1NF009aWM. Chloride concentrations at INFOO9AWM during 2019/2020 ranged from 41mg/l to 200mg/|,
slightly lower than in recent years and remaining well below the compliance limit of 1045mg/l. A new
groundwater compliance limit of 473mg/| was proposed in the 2018 HRA Review based on a statistical review
of recent monitoring data; this was not exceeded during the current review period.
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Figure 3.14: Northfleet Landfill - Groundwater Quality, Electrical Conductivity,
2015-2020
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Figure 3.15: Northfleet Landfill - Groundwater Quality, Sodium (filtered),
2015-2020
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Figure 3.16: Northfleet Landfill - Groundwater Quality, Potassium (filtered),
2015-2020
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Other Parameters — The majority of other routine parameters, including electrical conductivity, potassium, and
sodium, continue to report higher concentrations in groundwater at down-gradient borehole INFOO9AWM than
at the other monitoring locations. However, where Drinking Water Standards (DWS) exist, concentrations
remained below the relevant DWS throughout 2019/20.

Annually an extended suite of metals is specified in the Closure Report schedule: As, Cd, Cr, Cu, Ni, Pb, Zn, Hg,
V, Be, B, Se and Ba. Concentrations of metals in groundwater in September 2019 remained low up-gradient and
down-gradient of the site with arsenic, cadmium, chromium, copper, lead, mercury, vanadium, beryllium and
selenium consistently below the relevant laboratory reporting limit. Nickel and zinc were detected in
groundwater down-gradient of the site, with concentrations at INFO09aWM higher than those recorded in the
site leachate, as previously observed. The September 2019 analysis included hazardous substance suite; no
hazardous substances were detected in groundwater up-gradient or down-gradient of the site. Non-hazardous
pollutant picloram (a herbicide) was detected in low concentrations up-gradient and down-gradient of the site,
but not within the site leachate. Mecoprop was detected at down-gradient 1INFO09aWM (0.49ug/l) and was
recorded at 48.5ug/| within the site leachate.

3.4.3. Summary

The impact of the isolated plume of contaminated groundwater observed at down-gradient borehole
1INF009aWM in recent years has continued to reduce, with ammoniacal-nitrogen concentrations consistently
below the groundwater compliance limit in 2019/20.

A second seasonal peak in ammoniacal-nitrogen concentrations was observed at down-gradient borehole
INF007aWM in Spring 2019, as recorded in Spring 2018, with concentrations elevated above the compliance
limit of 4.6mg/l from March until May 2019. Concentrations subsequently declined and remained below the
compliance limit for the remainder of the 2019/20 review period.

Groundwater quality at the other down-gradient monitoring borehole (1NF010aWM) remained good in
2019/20.
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4. Settlement and Site Condition Survey
4.1. Settlement and Stability
The site is subject to three yearly topographical surveys as per condition 3.6, most recent of which was in April

2018 and next due in 2021. An Isopachyte survey was carried out in April 2018 and reported in the last annual
monitoring review; the survey concluded that no settlement or stability issues are evident.

A site walkover and condition report were completed in September 2019 as required by Closure Report March
2012, Section 3.6 Settlement and Site Condition Survey See Appendix 3. Any works will be managed via CMS
routine works schedule and completed as necessary.

4.2. Landfill Surface Emissions
A Flame lonisation Detector (FID) survey was completed on September 2019. All Detections of Methane are

recorded in the report in Appendix 3. Detections recorded were minimal and due to few and low levels of
detections recorded across the site and good performance of the Landfill gas extraction system, it is proposed
to continue the discreet points FID survey annually.

5. Conclusions and Recommendations

5.1. Landfill Gas Conclusions and Recommendations

Two Methane exceedances of the compliance limit of 1%v/v were seen at the low risk eastern boundary point
1NF029GM on 13 February and 5 March 2020 on days of lower Atmospheric pressure with revisits giving
readings of 0% methane; the initial methane exceedance can be considered a direct response to atmospheric
pressure drop.

High risk monitoring points failure of CO2 assessment tests were submitted via notification forms and the risk
ranking for the 2019/2020 year downgraded 3 high risk monitoring points to medium or low risk and zero
monitoring points moved to high risk this reporting year.

The focus continued to be to balance LFG extraction rates and manage off-site migration; whilst maintaining
24/7 operation of the flare without ingress of air. Field balance targets have been used effectively. The LFG
extraction system is operating efficiently, and routine balancing continues. Internal wells that CMS have deemed
to be over-extracted are showing signs of improvement.

5.2. Leachate Conclusions and Recommendations
Leachate levels remained low in 2019/20 as anticipated for a landfill developed on the principle of dilute and

attenuate. Due to the low levels of leachate within the site, leachate samples are taken from a single monitoring
well and in 2019/20 leachate sampling was undertaken in June and September 2019. Leachate quality remains
indicative of an ageing domestic waste landfill site.

Leachate monitoring will continue in accordance with the requirements of the Closure Report and 2018 HRA
Review (Table 11).

5.3 Surface Water Conclusions and Recommendations

Surface water samples have not been obtained from on-site monitoring points SWA and SWB since 2014 due to
insufficient flow; however, in 2019/20 a total of three samples were obtained for analysis. The water quality at
SWB recorded significantly higher concentrations of all parameters than the sample from SWA. There were no
exceedances of the Closure Report control limits at either monitoring point.

Monitoring of the River Ebbsfleet ceased in December 2018 in response to recommendations made in the 2018
HRA Review, due to a lack of discernible impact on the river water quality.
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Surface water monitoring will continue in accordance with the requirements of the Closure Report and 2018
HRA Review (Table 14), if sufficient flow is available.

5.3. Groundwater Conclusions and Recommendations
The impact of the isolated plume of contaminated groundwater observed at down-gradient borehole

1NFO09aWM in recent years has continued to reduce, with ammoniacal-nitrogen concentrations consistently
below the groundwater compliance limit in 2019/20. A second seasonal peak in ammoniacal-nitrogen
concentrations was observed at down-gradient borehole 1INFOO7aWM in Spring 2019, as recorded in Spring
2018, with concentrations elevated above the compliance limit of 4.6mg/l from March until May 2019.
Concentrations subsequently declined and remained below the compliance limit for the remainder of the
2019/20 review period. These seasonal, short-duration peaks in ammoniacal-nitrogen concentration at
1NF007aWM are observed much more subtly for other leachate indicator parameters.

Groundwater compliance limits were reviewed within the 2018 HRA Review, with new limits proposed for
chloride and ammoniacal-nitrogen. However, the EA have advised that these could only apply following
Environment Agency approval of an update to the site Closure Report, for which they require a permit variation.
This is under review within the upcoming HRA.

As outlined in the 2018 HRA Review, the site generally operates as designed (dilute and disperse) although
presence of a discrete plume of contaminated groundwater is acknowledged. Monitoring of the River Ebbsfleet
has confirmed no impact to this down-gradient receptor. The site is definitively closed and on-site actions to
reduce the source term are not possible.
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Drawing UKTD-NF122, Issue 3, dated 8" March 2012
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Appendix 1 — Raw Data
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Northfleet Landfill Groundwater Sampling Results -

1NE0O04WM
Table note 2
Laboratory Report Number:|  19-05573.2 19-08506.2 19-14072 19-16454 20-04812
Laboratory Number: 403509 415226 438729 448814 475091
Time of Sample: 09:00 12:45 10:40 11:48 09:55
Determinand Units RL 17/04/2019 13/06/2019 30/09/2019( 21/11/2019| 28/04/2020
AlkalinityjmgCaCO3/I < 20 400 380
Ammoniacal Nitrogen as NH, ug/I <50 0.05 0.053 0.244 0.315 0.05
Antimony (total) ug/I <5 5 5
Arsenic (dissolved) ug/I <5 0.005 0.005 0.005 0.005 0.005
Arsenic (total) ug/I <5 0.005 0.005
Barium (dissolved) ug/! <5 48 44
Barium (total) ug/I <5 53 46
Beryllium (dissolved) ug/I <3 3 3
Boron (dissolved) ug/I <5 60 63 45 60 50
Cadmium (dissolved) ug/I <04 0.4 0.4
Cadmium (total) ug/| <0.4 0.4 0.4
Calcium (dissolved) mg/| <0.2 190 184
Chemical Oxygen Demand mg/| <5
Chloride mg/| <1 62 76 72 48 44
Chromium (dissolved) ug/I <5 5 5
Chromium (hexavalent) ug/I < 20 20 20
Chromium (total) ug/I <5 5 5
Copper (dissolved) ug/I <5 5 5
Electrical Conductivity uS/cm <5 1320 1210 1040 1080 1050
Fluoride mg/| < 0.5 0.5 0.5
Hardness - Total|lmgCaCQO3/I <1 543 513
Lead (dissolved) ug/I <5 5 5
Magnesium (dissolved) mg/| <0.1 16.8 13
Mercury (dissolved) ug/I < 0.05 0.05 0.05
Mercury (total) ug/| < 0.05 0.08 0.05
Molybdenum (total) ug/I <5 28.5 5
Nickel (dissolved) ug/| <5 0.005 0.005
Nitrate as N mg/| <0.5 43.3 33.8 10.7 10.5 30.2
Nitrite as N mg/| <0.5 0.5 0.5
Organo Tin ® ug/! < 10 10 10
Pentachlorobenzene ug/I <0.1 0.1 0.1
pH| pH Units N/a 7.5 7.5 7.2 7 6.7
Phosphate as P mg/| <1 1 1
Potassium (dissolved) mg/| <0.2 7.3 10.8 7.9 7.8 6.3
Selenium (dissolved) ug/I <5 5 6 5 5 5
Selenium (total) ug/I <5 11 5
Sodium (dissolved) mg/| <0.2 30.1 30.6 25.3 28.9 27
Sulphate as SO, mg/I <1 172 210
Thallium (total) © ug/| <1 1 1
Toluene ug/! <5 5 5 5 5 5
Total Organic Carbon (TOC) mg/| <0.1 13.2 55.1 8.5 17.7 2.5
Total Suspended Solids mg/| <5 7 5
Vanadium (dissolved) ug/I <5 5 5
Zinc (dissolved) ug/I <2 0.003 0.002
Water Levels
Depth to water from cap
(piezo/pipe)m| ™ 25.9 26.02 26.22 26.85 25.28
mAOD Survey Level
Top of Cap (piezo/pipe) 28.07 28.07 28.07 28.07 28.07 28.07
Water level mMAOD| mAOD 2.17 2.05 1.85 1.22 2.79
Depth to base from cap
(piezo/pipe) m 46.33 46.15 46.28 46.58 46.29
Depth of water in Meters m 20.43 20.13 20.06 19.73 21.01
Field tests
pH pH 7.57 7.38 6.78 7.88 6.5
Temperature °C 12.4 11.8 12.3 9.2 10.9
Conductivity m/s 1.28 1.01 1.25 1.11 1.34
Purge Volume L 30 30 30 30 30
Table notes
1. All less than (<) symbols have been removed and marked in blue
2. Quarterly samples taken in April due to postponing quarterly monitoring due to Covid-19 outbreak




Northfleet Landfill Groundwater Sampling Results - INFO10aWM

table note 2
Laboratory Report Number:| 19-05142.2 | 19-05573.2 | 19-05813.2 | 19-06159.2 | 19-06482.2 | 19-06482 | 19-07339 | 19-07508.2 | 19-08506.2 | 19-14072 | 19-16454 | 20-04812
Laboratory Number:| 401961 403512 404471 405742 407147 408198 410394 410975 415229 438732 448815 475094
Time of Sample: 09:40 13:20 12:45 12:45 13:15 11:45 12:10 10:55 11:55 12:41 12:00
Closure Report
Compliance
Determinand Units RL limit 2012 10/04/2019 | 17/04/2019 | 25/04/2019 | 30/04/2019 | 08/05/2019 | 14/05/2019 | 22/05/2019 | 28/05/2019 | 13/06/2019 | 30/09/2019 | 21/11/2019 | 28/04/2020
Alkalinity| mgCaCO3/I < 20 350 355
mmoniacal Nitrogen as NH,4 ug/I <50 4.6 0.135 0.39 0.05 0.05 0.05 0.05 0.05 0.05 0.158 0.849 0.357 0.113
Antimony (total) ug/I <5 5 5
Arsenic (dissolved) ug/I <5 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Arsenic (total) ug/I <5 0.005 0.005
Barium (dissolved) ug/I <5 41 41
Barium (total) ug/I <5 49 44
Beryllium (dissolved) ug/I <3 3 3
Boron (dissolved) ug/I <5 75 84 66 78 63 78 95 67 73 64 65 59
Cadmium (dissolved) ug/I <04 0.4 0.4
Cadmium (total) ug/I <04 0.4 0.4
Calcium (dissolved) mg/| <0.2 171 170
Chemical Oxygen Demand mg/| <5
Chloride mg/| <1 1045 48 45 45 43 49 37 45 44 37 43 43 40
Chromium (dissolved) ug/I <5 5 6
Chromium (hexavalent) ug/I <20 20 20
Chromium (total) ug/I <5 5 6
Copper (dissolved) ug/I <5 5 5
Electrical Conductivity uS/cm <5 892 912 884 938 939 926 923 917 937 890 871 870
Fluoride mg/| < 0.5 0.5 0.5
Hardness - Total| mgCaCO3/I <1 462 455
Lead (dissolved) ug/I <5 5 5
Magnesium (dissolved) mg/| <0.1 8.6 7.3
Mercury (dissolved) ug/| < 0.05 0.05 0.05
Mercury (total) ug/| < 0.05 0.05 0.05
Molybdenum (total) ug/I| <5 5 5
Nickel (dissolved) ug/I <5 0.005 0.005
Nitrate as N mg/| < 0.5 38.7 38.7 45.4 40.3 44.3 34.5 38.8 0.5 30.1 9.2 9 14.9
Nitrite as N mg/| < 0.5 0.5 0.5
Organo Tin © ug/| <10 10 10
Pentachlorobenzene ug/I <0.1 0.1 0.1
pH| pH Units N/a 7.4 7.3 7.2 6.9 6.9 7.6 6.9 6.9 7.3 7.3 7.1 6.9
Phosphate as P mg/| <1 1 1
Potassium (dissolved) mg/| <0.2 9.2 8 7 7.8 6.6 8.6 9.3 7.3 8 8 7.1 6.5
Selenium (dissolved) ug/I <5 5 5 5 5 5 5 10 5 5 5 5 5
Selenium (total) ug/I <5 5 5
Sodium (dissolved) mg/| <0.2 25 24.6 20.1 24.2 20.9 26.1 26 22.9 23 22.4 20.1 19.8
Sulphate as SO, mg/I <1 80 75
Thallium (total) © ug/l <1 1 1
Toluene ug/| <5 13.5 11.1 10.3 9.9 5.3 6.4 5.4 4.1 64.1 8.5 13.9 1.9
Total Organic Carbon (TOC) mg/| <0.1 5 5 5 5 5 5 5 5 5 5 5 5
Total Suspended Solids mg/| <5 5 12
Vanadium (dissolved) ug/I <5 5 5
Zinc (dissolved) ug/I <2 0.014 0.006
Water Levels
Depth to water from cap
(piezo/pipe) m m 15.33 15.35 15.36 15.4 15.37 15.37 15.38 15.43 15.41 15.58 15.33 15.01
Top of Cap (piezo/pipe) mAOD Survey Level 16.79 16.76 16.76 16.76 16.76 16.76 16.76 16.76 16.76 16.76 16.76 16.76 16.76
Water level mAOD| mAOD 1.43 1.41 1.40 1.36 1.39 1.39 1.38 1.33 1.35 1.18 1.43 1.75
Depth to base from cap
(piezo/pipe) m 20.63 20.86 20.76 20.68 20.68 20.68 20.66 20.73 20.72 20.69 20.7 20.7
Depth of water in Meters m 5.3 5.51 5.4 5.28 5.31 5.31 5.28 5.3 5.31 5.11 5.37 5.69
Field tests
pH pH 7.37 7.47 7.46 7.57 8.14 6.55 6.95 7.21 6.77 6.74 7.58 6.64
Temperature °C 13.9 14.7 14.6 14.3 13.8 14.8 14.9 14.6 14.9 15.1 11.3 139
Conductivity m/s 0.82 0.96 0.96 0.82 0.8 0.94 0.95 0.82 0.87 1.05 0.81 1.01
Purge Volume L 30 30 30 30 30 30 30 30 30 30 30 30

Table notes

1. All less than (<) symbols have been removed and marked in blue
2. Quarterly samples taken in April due to postponing quarterly monitoring due to Covid-19 outbreak




Northfleet Landfill Groundwater Sampling Results - INFO09aWM

Laboratory Report Number:|  19-05573.2 19-08506.2 19-14072 19-16454 | 20-04812
Laboratory Number: 403509 415226 438731 448816 475093
Time of Sample: 09:00 12:45 11:10 11:12 11:00
Closure Report
Compliance limit
Determinand Units RL 2012 17/04/2019 13/06/2019 | 30/09/2019 | 21/11/2019 | 28/04/2020
Alkalinity)JmgCaCO3/I < 20 510 415
Ammoniacal Nitrogen as NH,4 ug/I <50 4.6 1.57 0.789 0.69 1.12 0.057
Antimony (total) ug/| <5 5 5
Arsenic (dissolved) ug/I <5 0.005 0.005 0.005 0.005 0.005
Arsenic (total) ug/I <5 0.008 0.008
Barium (dissolved) ug/I <5 80 87
Barium (total) ug/I <5 115 115
Beryllium (dissolved) ug/I <3 3 3
Boron (dissolved) ug/I <5 328 162 186 262 9
Cadmium (dissolved) ug/| < 0.4 0.4 0.4
Cadmium (total) ug/I <04 0.4 0.4
Calcium (dissolved) mg/| < 0.2 248 207
Chemical Oxygen Demand mg/| <5
Chloride mg/| <1 1045 193 113 128 200 41
Chromium (dissolved) ug/I <5 5 5
Chromium (hexavalent) ug/I < 20 20 20
Chromium (total) ug/| <5 8 6
Copper (dissolved) ug/I <5 5 5
Electrical Conductivity uS/cm <5 2030 1420 1470 1870 323
Fluoride mg/| < 0.5 0.5 0.5
Hardness - TotallmgCaCO3/I <1 748 603
Lead (dissolved) ug/I <5 5 5
Magnesium (dissolved) mg/| <0.1 31.1 20.8
Mercury (dissolved) ug/ll < 0.05 0.05 0.05
Mercury (total) ug/ll < 0.05 0.12 0.05
Molybdenum (total) ug/I <5 5 5
Nickel (dissolved) ug/I <5 0.062 0.045
Nitrate as N mg/| < 0.5 1.2 0.5 0.5 1.6 2.5
Nitrite as N mg/| < 0.5 0.5 0.5
Organo Tin ©® ug/!| <10 10 10
Pentachlorobenzene ug/I <01 0.1 0.1
pH| pH Units N/a 7.1 7.2 7.1 6.9 7.3
Phosphate as P mg/| <1 1 1
Potassium (dissolved) mg/| <0.2 161 91.2 119 150 6.4
Selenium (dissolved) ug/I <5 5 5 5 5 5
Selenium (total) ug/I <5 5 5
Sodium (dissolved) mg/| < 0.2 84.8 46.8 55.8 72.7 25.3
Sulphate as SO, mg/I <1 421 295
Thallium (total) © ug/I <1 1 1
Toluene ug/I <5 5 5 5 5 5
Total Organic Carbon (TOC) mg/| <0.1 24.3 59.4 17.1 24.2 3.9
Total Suspended Solids mg/| <5 5 21
Vanadium (dissolved) ug/! <5 5 5
Zinc (dissolved) ug/I <2 0.011 0.011
Water Levels
Depth to water from cap
(piezo/pipe) m m 11.72 11.8 11.97 11.7 11.36
Top of Cap (piezo/pipe)] mAOD Survey Level 14.19 13.14 13.14 13.14 13.14 13.14
Water level mMAOD| mAOD 1.42 1.34 1.17 1.44 1.78
Depth to base from cap
(piezo/pipe) m 14.84 14.91 14.8 14.7 14.85
Depth of water in Meters m 3.12 3.11 2.83 3 3.49
Field tests
pH pH 7.66 6.79 6.63 8.04 6.71
Temperature °C 17.3 16.1 16.8 12.24 11
Conductivity m/s 2.16 1.27 1.84 1.9 0.3
Purge Volume L 30 30 30 30 60
Table note 2

Table notes

1. All less than (<) symbols have been removed and marked in blue
2. Heavily raining when sampling and rain water flowing into borehole. Purge water very black. m/s recorded
as 0.38 after 30 litres purged. 60 litres purged in total to ensure representative sample. Final m/s 0.3.




Northfleet Landfill Groundwater Sampling Results - INEO07aWM

table note 2 table note 3 table note 4 Table note 5
Laboratory Report Number:|  19-04581 19-05142.2 19-05573.2 19-05813.2 19-06159.2 19-06482.2 19-06771 19-07339 19-07508.2 19-08506.2 19-14072 19-16454 20-04812
Laboratory Number:|  399637.2 401960 403510 404470 405741 407146 408197 410393 410974 415227 438730 448817 475092
Time of Sample: 11:25 09:30 13:00 12:40 12:30 13:00 11:30 11:50 10:30 11:40 12:44 11:30
Closure Report
Compliance
Determinand Units RL limit 2012 01/04/2019 10/04/2019 17/04/2019 25/04/2019 30/04/2019 08/05/2019 14/05/2019 22/05/2019 28/05/2019 13/06/2019 30/09/2019| 21/11/2019| 28/04/2020
AlkalinityjmgCaCO3/I < 20 390 350
mmoniacal Nitrogen as NH, ug/I <50 4.6 12.5 10.2 10.6 7.43 5.59 5.07 3.29 1.75 0.46 0.379 1.76
Antimony (total) ug/| <5 5 5
Arsenic (dissolved) ug/| <5 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Arsenic (total) ug/| <5 0.005 0.005
Barium (dissolved) ug/I <5 44 40
Barium (total) ug/I <5 56 45
Beryllium (dissolved) ug/| <3 3 3
Boron (dissolved) ug/| <5 241 222 190 142 151 117 133 131 118 98 69 83 100
Cadmium (dissolved) ug/I <04 0.4 0.4
Cadmium (total) ug/I <04 0.4 0.4
Calcium (dissolved) mg/| <0.2 135 148
Chemical Oxygen Demand mg/| <5
Chloride mg/| <1 1045 71 63 58 55 51 57 42 51 48 51 48 44 51
Chromium (dissolved) ug/| <5 0.01 5
Chromium (hexavalent) ug/I < 20 20 20
Chromium (total) ug/I <5 7 5
Copper (dissolved) ug/I <5 5 5
Electrical Conductivity uS/cm <5 1150 974 1000 917 979 929 922 927 897 905 842 837 888
Fluoride mg/I < 0.5 0.5 0.5
Hardness - TotallmgCaCQO3/I <1 382 401
Lead (dissolved) ug/I <5 5 5
Magnesium (dissolved) mg/| <0.1 11 7.3
Mercury (dissolved) ug/| < 0.05 0.05 0.05
Mercury (total) ug/| < 0.05 0.07 0.05
Molybdenum (total) ug/| <5 7.5 5
Nickel (dissolved) ug/I <5 0.006 0.005
Nitrate as N mg/| < 0.5 44.6 35.9 42.5 42.1 42.3 51.2 38.9 42.5 0.5 44.6 10.5 10.6 12.7
Nitrite as N mg/I < 0.5 0.5 0.5
Organo Tin © ug/! <10 10 10
Pentachlorobenzene ug/I <0.1 0.1 0.1
pH| pH Units N/a 7.7 7.4 7.3 7.2 6.9 6.8 7.6 6.9 7 7.6 7.2 7.3 7.1
Phosphate as P mg/I <1 1 1
Potassium (dissolved) mg/| <0.2 15.8 16.6 12.5 10.5 11.3 9.2 11.4 11.2 9.1 9.7 7.9 7.1 7.9
Selenium (dissolved) ug/I <5 5 5 5 5 5 5 5 10 5 5 5 5
Selenium (total) ug/| <5 5 5
Sodium (dissolved) mg/| <0.2 37.1 45.2 37.9 31.6 35.7 31 36.8 34.6 31.4 28.6 25 25.5 28.5
Sulphate as SO, mg/I <1 65 71
Thallium (total) ® ug/I| <1 1 -
Toluene ug/| <5 5 5 5 5 5 5 5 5 5 5 5 5 5
'otal Organic Carbon (TOC) mg/| <0.1 16.4 17.9 15.8 10.4 12.3 5.3 9.2 6.2 5.6 23.6 6.7 12.3 2.6
Total Suspended Solids mg/I <5 5 5
Vanadium (dissolved) ug/I <5 5 5
Zinc (dissolved) ug/I <2 0.004 0.003
Water Levels
Depth to water from cap
(piezo/pipe) m m 15.74 15.77 15.8 15.77 15.84 15.79 15.78 15.85 15.86 15.84 16.3 15.83 15.44
Top of Cap (piezo/pipe){ mAOD Survey Level 17.1 17.12 17.12 17.12 17.12 17.12 17.12 17.12 17.12 17.12 17.12 17.12 17.12 17.12
Water level mMAOD| mAOD 1.38 1.35 1.32 1.35 1.28 1.33 1.34 1.27 1.26 1.28 0.82 1.29 1.68
Depth to base from cap
(piezo/pipe) m 19.15 19.12 19.18 19.12 19.18 19.17 19.16 19.12 19.12 19.18 19.16 19.13 19.19
Depth of water in Meters m 3.41 3.35 3.38 3.35 3.34 3.38 3.38 3.27 3.26 3.34 2.86 3.3 3.75
Field tests
pH pH 7.28 8.3 7.55 7.88 7.60 8.42 6.57 7.76 7.71 7.75 6.81 7.26 6.36
Temperature °C 13