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The following are extracts from the document Groundwater Management Plan GWMP
Final (version 5) prepared for: Brett Aggregates by SLR.


This information has been listed for ease of reference.

extract 1:

• Condition 26 - Groundwater Management Plan.

i. No mineral is extracted from within the existing plume of bromate and bromide groundwater pollution
ii. any activities close to the plume must not change the existing hydrogeological flow regime
iii. any activities close to the plume must not interfere with the remediation of the bromate and bromide


extract 2:

• Condition 30 - A Water Management Plan.

The Water Monitoring and Management Plan shall include:
1. details of construction and water management during construction of the two infiltration lagoons.
2. clarification of the restored site discharge point for the UML back-drain.
3. a long-term groundwater monitoring plan to continue during and post the operational phase.
4. a mechanism for periodic review.

To minimise the risk of surface water flooding and in the interests of water quality.

extract 3:
1.3 Response Structure
We have amalgamated our response to the two draft conditions into a single response because the topics as stated are related and overlap and one response will avoid repetition and possible confusion.
The specific conditions require the preparation of a Water Management Plan to include the following:
• Details of the construction of the two infiltration lagoons and water management during their construction (addressed in Section 2);
• Clarification of the restored site discharge point for the back-drain in the Upper Mineral Horizon (addressed in Section 2).
• A long-term groundwater monitoring plan to continue during and post the operational phase (addressed in Section 3)
• A mechanism for periodic review (addressed in Section 2).


extract 4:
2.2.1 Upper Mineral Horizon
As the UMH is partially saturated it will be dewatered to allow the mineral to be worked dry. A 4m - 10m thick
sidewall geological barrier will be keyed into the underlying interburden surface and will form a clay buttress
around the perimeter of each phase (Drawing 018 in Appendix 01). The engineered geological barrier will allow
isolation of the UMA within each phase in order that it can be dewatered without drawing in water from the
wider UMA thus allowing the UMH to be worked dry. The sidewall geological barrier / clay buttress will be
constructed using standard engineering practice and will be subject to Construction Quality Assurance (i.e.
specification, CQA Plan, independent supervision and validation report).


extract 5:

Groundwater abstracted from the UMA during the construction of each Phase and its subsequent operation will
be transferred to the silt lagoons in the processing plant area to provide mineral washing water (under licence
issued by the Agency). Any water which is not required for mineral washing will be transferred into the Upper
Mineral Lagoon (UML) and if required the Lower Mineral Lagoon (LML) where it will infiltrate back into the UMA
or LMA, respectively, outside of the mineral working area. Separate and clearly labelled pipes will be used to
transfer groundwater from the UMA and the LMA to its intended point of discharge, as detailed above.

extract 6:
2.2.2 Lower Mineral Horizon
Access to the LMH will be progressed once the UMH in each phase has been dewatered and the mineral
excavated under dry conditions and the interburden surface is exposed.
The LMH is partially or fully saturated depending on the season and phase location and a methodology for
mineral extraction has been devised for each of these scenarios and is described below. The extraction of the
LMH will be undertaken on a ‘wet’ campaign basis during periods of the year when the LMA is at its seasonal
low.
• The clay interburden will be removed from above the LMH in small operating cells circa 100m x 30m in size

4. LMA is Confined – piezometric surface rests above the Interburden horizon.
No removal of the interburden or extraction of the LMH will take place when these conditions exist
within an operational phase.










EARA response to the GWMP
Extraction of gravel from phases A to G						(doc 022)
Upper mineral horizon gravel extraction						(ref e4)
 “A 4m -10m clay buttress keyed into the underlying interburden (clay) will form a clay buttress around each phase, isolating the upper mineral aquifer UMA from each phase.”
 EARA: The ground water flow will be diverted around these barriers, and this will change the natural flow - S.W to N.E.
This is a high-risk strategy and breaks condition:
 “ii  any activity close to the plume must not change the existing hydrogeological flow regime”											
(ref e1) & (doc045)

Lower mineral horizon gravel extraction 						(ref e6)
The UMH gravel has been extracted and dewatered allowing work to begin on the lower mineral gravel extraction. This depends on seasonal conditions when the LMA level is low. The minerals are expected to be worked wet.
The interburden is removed in a small slot 100m x 30m and minerals exposed. Depending on hydrological conditions and confined aquifers, pumping water of may be required. In all conditions the operation is working in a wet environment.
Mechanical extraction is done from the interburden ledge and stockpiled on a raised bench. A second move is required to bring the wet minerals to ground level.
EARA: working in wet conditions can allow cross contamination of the two aquifers and presents a very high risk. Removing so much water from the LMA may cause a drawdown effect and potentially drag in bromate to the site. This large amount of wastewater must be cleaned and filtered before it is reintroduced back into the aquifer via the LML.
The LML is also under threat from contamination from the bromate. There is no mention of the trigger points that are set by the EA to the level of bromate - in some cases it may be as low as 0.5µg/l or 2.0µg/l - none of this information is present in version 5 of the GWMP.
Condition 4. “When the piezometric level exists above the interburden horizon” If this condition occurs, then no amount of pumping will lower the water level in the work area, equipment will have to be removed and extraction stopped. The extra time added must increase the estimated timescale of each phase by 1 year.



Only three small filter ponds for washing gravel					(ref e5)
EARA: All washing, and construction water must be cleaned and filtered before it is pumped back to the aquifers via the UML & LML. The reason is to prevent silting up and blocking.
The filter ponds shown in the plant diagram seem to be too small to do this job. A total of four lagoons are required, one pair attached to the UMH and second pair to the LMH.
 Groundwater from the UML is used to wash the gravel (mineral), it is then pumped to a pond in the plant area. The silt is left to settle, and water pumped back into the LML. From drawing HA-PCC-C9 it appears to show three small ponds of some 85m in length. We have no detail of the exact size, but they appear to be too small to operate effectively. The silt ponds should be split to do different functions. One to be connected to the UML and the second to the LML, there must be no mixing between them. This is to isolate them and avoid cross contamination.
If the silt removal is not effective, then the upper mineral lagoon (UMH) will be subject to silting up. Recharge back into the aquifer will be restricted therefore groundwater cannot be adequately managed.
An example of de-silting and water for washing is in the Cemex site
 											(doc 038, 039)



EARA:
Excess rainfall on site. We believe that excessive rainfall has not been included in the WMP calculations, and this could lead to flooding
Predicted volumes of water to be managed in UML:			m3/day
Dewatering discharge for UMH clay buttress construction		750  to 1000
back drain										225  to   645
UMH groundwater and rainfall in each phase				122  to   164

								TOTAL		1097  to 1809

			UMH lagoon infiltration capacity		1,100 to 2300

The above calculation proves the UML lagoon is balanced.
However, the lagoon will be unbalanced if excess rainfall is added to the calculation:
inflowing extra rainfall on the whole site @20,842m3/hour (1%AEP storm) 80% runoff would breach the 1m rim and cause potential flooding.			(doc 019)


2.3.3 Operational Water Management (WMP) states:

1.Incident rainfall and runoff.
Rainfall and mineral working - possibly polluted with bromate - will be infiltrated into the ground UMA. That surface water will recharge back into the Nast brook and discharge into the Ellenbrook.

EARA: this high-risk action will cause cross contamination of the aquifers and resultant discharges into the river system.
 All surface water and mineral water should be contained on the site.




Lower Mineral Lagoon depth
EARA: The construction relies on a clay buttress around the perimeter and again this is a high-risk strategy. For construction its optimal time is when the groundwater is lowest. The interburden (clay barrier) will be excavated down to its base. The depth of the LML is at 62mAOD that is 14m below ground level. 
										SLR drawing 011 Stage C
Due to the proximity of the bromate just outside this site, there is a high-risk that the plume will be drawn into the LML construction area. The depth of this lagoon suggests it descends into the LMH and has direct hydrological contact with the LMA.












The GWMP has responsibility to:
· Protect the public water supplies					(doc 007) (doc 047)
· Prevent cross contamination						EA conditions	
· Prevent local flooding								(doc 019)
· Facilitate the EA remedial plan	(suggested by EARA not official doc 046)
GWMP
*
*
public water supplies	cross contamination	local flooding	remedial plan

EARA:  The GWMP is not sound, and has it a direct influence on PWS, bromate contamination of groundwater, local flooding downstream of the site, and effect on EA’s remedial plan II.
There is no documented case where this type of quarrying has been implemented.
The nearest parallel is the Cemex site which has been in operation for years. This site, Cemex is outside the Source Protection Zone 2 for PWS and only extracts the upper minerals in the UMH. Its “green” approach, using conveyer belt transport means the land is permeable unlike clay open plan quarries. They do not work “wet” with no hold ups due to water levels (piezometric) changes.
 The application as a whole should be rejected.					

041
EARA presentation
APP/M1900/W/21/3278097
UMH – Upper Mineral Horizon
LMH – Lower Mineral Horizon
UMA – Upper Mineral Aquifer
LMA – Lower Mineral Aquifer
UML – Upper Mineral Lagoon
LML – Lower Mineral Lagoon
Agency – The Environment Agency
Affinity – Affinity Water plc
Brett – Brett Aggregates Limited
CQA – Construction Quality Assurance
mAOD – metres above ordnance datum
PWS – public water supply
bgl – below ground level
EARA – Ellenbrook Area Residents Association
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