BX7282IS - Annual PC 4. 1.5 - 2013 EMS submission
EMS

Brief  Description
Magor Brewery follows the company in-house management standard VPO.  

It has the overall objective of meeting the organisations mission and vision of achieving results, whilst simultaneously bringing greater efficiency and standardisation to operations worldwide, hence generating cost savings. 

It aims to create a culture of CI and empowerment within the organisation whilst providing quality, safety and environmental benefits. 

It achieves this by the utilization of a structured form of management based on a Kaizen process of PDCA methodology, and by the CI of existing and new processes, procedures and tools that define the framework to create the necessary results throughout the business.  

In essence, it’s results driven and aims to promote the company’s survival in the long term.

VPO is built on the below “house concept”
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	Results:-

Performance, Financial, Quality, Environment, Safety, Logistics and People tracked monthly via pre-determined Key Performance Indicator baskets

Means:-

Method – Management Pillar

Leadership – People Pillar

Knowledge – Maintenance, Quality, Environment, Safety, Logistics and People.

Scored via a monthly self-assessment audit.



The roof of the house represents the results, and the vertical pillars reflect the means by which the results are achieved.  Vertical Pillars are also described as the Technical or Knowledge Pillars
The two horizontal pillars comprise of:-

The People Pillar - which defines the policies, procedures and processes to manage and develop the teams, thus promoting a culture of leadership, and;

The Management Pillar - which crosses all of the Technical Pillars and ties them with the results, whilst providing the methods to sustain and continuously improve.  It aims to optimize and standardize plant operations across the globe on its journey towards its dream of becoming “The Best Beer Company in a Better World”.
Finally, by the successful implementation of the method supported by the Knowledge Pillars (namely Maintenance, Quality, Environment, Safety and Logistics), the necessary behaviours will be established to continuously drive and sustain performance improvement and share best practice.  

All of the knowledge pillar questions are structured into blocks of questions that are aimed at senior managers, managers, and others (i.e. operators and contractors).  They cover the fundamentals, managing to sustain and managing to improve layers, as visualized by the Safety Pillar denoted in the diagram below:-
Structure

[image: image1.emf]
Each individual building block is defined in terms of scope, and guidelines are available to score the monthly self-assessment tool and hence monitor compliance.  Marks ranging from zero, one for partial and three for full compliance are allocated, and the questionnaire covers each individual function on the site i.e. Brewing, Packaging, Technical Services, Environment and Safety, Quality, People, Contractors, Zone Brewery Support (ZBS) and the Plant Manager.  Scores are then available for each safety discipline per department so that action plans can be implemented and tracked/monitored.  

Third party verification of audit scores is performed by ZBS.

ABI Global Policy
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Magor Specific Policy 2014
AB InBev and AB InBev UK Ltd formulate and publish safety and environment policies at both zone and global level.
 
Compliance with applicable UK legislation for our products, co-products and service is a given. 
 
The purpose of this local document is to align the site management system with overarching policies, defining current ES objectives and the means by which we will achieve them.  It is a measure of our senior management commitment.
 
We will in the coming year:
 
· Achieve zero lost time injuries and reportable environmental incidents
· Conserve water resources by using 3.5hl of water or less for each Nhl of beer produced
· Conserve energy and reduce pollution by demonstrating a 10% reduction in energy use and carbon dioxide emissions
· Reduce the amount of waste we create by re-using or re-cycling 99.8 % or more of all our solid waste
 
We will achieve these objectives by applying the principles and practices of our global management system, Voyager Plant Optimization (VPO) in line with local legislation, and intend to:
 
· Use updated risk based assessments, audits and reviewing performance data (KPI’s) to identify and implement improvement opportunities, through our Management Control and Reporting (MCRS) and Corrective / Preventive Action (CAPA) systems
· Use ZBS contacts to benchmark, and identify best practice at other sites, with a view of applying this knowledge
· Communicate relevant policy, targets and measures to all on site through MCRS meetings and effective briefings 
· Keep everyone updated on our performance against these criteria
· Support relevant Trade Union initiatives, including consultations with Safety Representatives via Safety Committees, and Energy Guardians through Eco Committees
· Dedicate days to engaging colleagues with ES themes
· Promotion of a positive health and safety culture through effective communications, co-operation, competence and control
Global Environmental Goals
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Magor Specific KPI’s for 2014

Better World Targeted KPI’s for 2014 versus Results
	Updated on :
	22/01/2015
	

	 
	 
	 
	MAG

	Category
	KPI Description
	UOM
	Budget
	Actual
	 Budget 
	 Actual 

	Envir.
	Total Environmental non-compliances
	#
	0
	0
	2
	0

	Envir.
	Percentage of recycling
	%
	99.88
	99.98
	99.88
	99.96

	Envir.
	% of efficiency BTS
	%
	96.67
	97.75
	96.67
	97.43

	Utilities
	Water usage Ratio - Brewery
	hl/hlN
	3.68
	3.31
	3.63
	3.65

	Utilities
	Electrical usage Ratio
	kWh/hlN
	9.42
	8.67
	9.30
	8.72

	Utilities
	Purchased electricity per hlN
	kWh/hlN
	9.42
	8.67
	9.30
	8.68

	Utilities
	Heat usage Ratio
	MJ/hlN
	134.8
	68.2
	76.0
	73.3

	Utilities
	Purchased fuel per hlN
	MJ/hlN
	134.8
	68.2
	76.0
	73.4

	Utilities
	Total Energy usage Ratio - Brewery
	MJ/hlN
	168.7
	99.4
	109.5
	104.7

	Utilities
	CO2 Surplus
	kg/hlN
	-2.62
	-1.30
	-2.21
	-1.79

	Utilities
	CO2 balance
	kg/hl
	-2.51
	-1.24
	-2.13
	-1.70


GAP plans are available monthly for all better world targets (should copies be required).  Copies were submitted in line with PC 2.4.1.2 on the 11th November 2014.

NB It may be recognised that the water KPI reported through our internal Cognos reporting procedures is different to that reported on the annual submission.
This is due to various concessions given (mainly project commissioning and implementation), which are allowed to be deducted from the KPI.

The annual submission figures for water are derived purely from invoice data.

The accident management plan was updated and submitted to NRFW on 28/01/2014
Third Party Issues
No environmental complaints were received for 2014

Environmental Permit
The variation was completed and accepted on 23rd  Sept 2014.  Main changes include the increase of CO to 500mg/m3 for A5 and A6
The update for emission point W1 back within the site boundary.

It has also been aligned with the new requirements of the IED.

Notifiable breaches for 2015 included:-

1. ATL for C0 (A8) 6th Feb 2014

2. ATL for C0 and N0x (A8)  19th August 2014

3. Breach for S0x (A8) 4th December 2014

For internal reporting procedures, the Cat 3 breaches were not identified until January.  Discussions have been held between myself and ZBS for internal categorisation of these.  

Environmental non compliances have been suspended until RCA has been completed.  Due March 2015.

A report has also been submitted identifying the justifications behind the size / rating of the bio gas engine  based on 2010 data. 

Environmental Improvements for 2014 and Status
· Restoration of the integrity of storm and waste water drains remains the priority – Please see update for drainage project
· Better management of discharge to the reens is a less desirable but still worthwhile goal if the former target cannot be fully achieved  - 
Discharge to reens is still an option, however happens rarely.  All discharges for 2014 are logged, with corresponding parameter data. Storm water discharges are managed by balance tank  control, flow parameters and TOC/PeCod analysis. 
· Accident management plan and RA for release via TOC has been communicated/logged with NRFW.  Local SOP will need to be updated and trained to TS Department
This is complete.  PPM schedules are traceable through SAP
· Works around balance tank improvement
Sturctural works complete.  Re-lining to take place 2015 (during summer season)
· Full commissioning of CEMS and extension to the site CHP engines Not currently in scope
· CHP at the off-site, analytical methods for permit requirements being trialled
Still on-going following Dec 2014 breach
· Sludge de-watering trial (using Geotube) was not successful but there remains the opportunity for financial and environmental benefit by employing a different de-watering technology.  Further opportunities being sought.
Bench top trial have been completed through a consulting company.  Technologies and disposal routes still being disused.
· VPO Better World Targets being tracked monthly
Reporting format as above (monthly versus FY targets)
Projects identified and completed 2014
	Package Code
	Project Name
	Project Description
	Comments
	Category
	Subpackage
	Total Project Value
	2014 Project Value (BU 2014)

	CSD
	CO2 plant expansion
	CO2 plant expansion
	CO2
	Cost
	E&F Savings
	-2,045.59
	-1,136.23

	CSD
	N2 storage capacity
	N2 storage capacity
	CO2
	Cost
	E&F Savings
	-333.29
	-333.29

	CSD
	Flowmetering
	Flowmetering
	Losses
	Cost
	Direct Materials Savings
	-318.14
	-106.05

	CSD
	Electricity Usage
	Electricity Usage
	Electrical Usage
	Cost
	E&F Savings
	-302.99
	-151.50

	CSD
	GOP Implementation
	GOP Implementation
	GLY
	Cost
	Direct Materials Savings
	-181.80
	-90.90

	ESL
	R22 gas replacement
	Legal
	NA
	Sustaining
	Legal or Regulatory Mandate
	-106.05
	-106.05

	ESL
	Electrical compliance
	Legal
	NA
	Sustaining
	Legal or Regulatory Mandate
	-272.70
	-90.90

	ESL
	Chemical storrage (internal)
	Legal
	NA
	Sustaining
	Legal or Regulatory Mandate
	-113.62
	-37.87

	ESL
	Fire compliance
	Legal
	NA
	Sustaining
	Legal or Regulatory Mandate
	-90.90
	-30.30

	UPP
	Q3YP Fabric: drains in good repair
	Fabric
	NA
	Sustaining
	Minimum ABI Standards
	-454.49
	-227.25

	UPP
	Q3YP Fabric: Road repairs site
	Fabric
	NA
	Sustaining
	Minimum ABI Standards
	-378.74
	-90.90

	UPP
	Q3YP Fabric: Filtration ceiling floors, wall, windows
	Fabric
	NA
	Sustaining
	Minimum ABI Standards
	-302.99
	-151.50

	ESL
	Asbestos removal
	Safety
	NA
	Sustaining
	Minimum ABI Standards
	-454.49
	-151.50

	ESL
	Fixed Wire Testing
	Safety
	NA
	Sustaining
	Minimum ABI Standards
	-181.80
	-60.60

	ESL
	Dust extract recovery
	Safety
	NA
	Sustaining
	Minimum ABI Standards
	-60.60
	-60.60

	ESL
	Drift Elminators
	Safety
	NA
	Sustaining
	Minimum ABI Standards
	-60.60
	-60.60

	ESL
	Gas sensors in boiler house
	Safety
	NA
	Sustaining
	Minimum ABI Standards
	-45.45
	-45.45

	UPP
	Q3YP Fabric: Chimney works
	Fabric
	NA
	Sustaining
	Minimum ABI Standards
	-30.30
	-30.30

	UPP
	Hot liquor pipe replacement
	Obsolescence
	NA
	Sustaining
	Obsolete equipment replacement
	-136.35
	-45.45

	ESL
	Replacement of Oil Circuit Breakers
	Obsolescence
	NA
	Sustaining
	Obsolete equipment replacement
	-121.20
	-60.60

	UPP
	RO membrane replacement
	Obsolescence
	NA
	Sustaining
	Obsolete equipment replacement
	-106.05
	-53.02

	UPP
	Hot well replacement
	Obsolescence
	NA
	Sustaining
	Obsolete equipment replacement
	-75.75
	-75.75

	UPP
	Plate Pack Replacement in Filtration
	Obsolescence
	NA
	Sustaining
	Obsolete equipment replacement
	-68.17
	-22.72

	UPP
	CV agitator replacement
	Obsolescence
	NA
	Sustaining
	Obsolete equipment replacement
	-45.45
	-22.72

	UPP
	WWTP mixing tank replacement
	Obsolescence
	NA
	Sustaining
	Obsolete equipment replacement
	-37.87
	-37.87

	QLD
	MV CIP upgrade
	Quality
	NA
	Sustaining
	Min. ABI Standards - Quality
	128.48
	-121.20

	ESL
	PSM Audit
	Safety
	NA
	Sustaining
	Min. ABI Standards - Safety
	80.30
	-75.75

	QLD
	Chemical Control  on Cooling Towers
	Quality
	NA
	Sustaining
	Min. ABI Standards - Quality
	96.36
	-90.90


Drainage Update

Please see below reports
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Further works have been completed by civils contractor Scotts.  This work included:-
1.  The unique numbering of all site drains

2. Opening of all site drains to establish integrity and number of inlets/outlets for comparison with local drawings

3. Update of drawing based on the above

4. Repainting of any incorrectly painted drains

5. Issue of a full report, identifying remedial actions necessary

The above report was shown to the sites regulator David Willey on the 13th January 2015.  A discussion was held with the project manager Alan Mc Creedy, and included the next planned phase of works.

Environmental Improvements for 2015
· Restoration of the integrity of storm and waste water drains remains the priority.  Planned remedials have been identified for 2015.
· Completion of works around balance tank improvement (including re-lining)
· House external chemical storage area
· Bund integrity audits
· Achieve CHP biogas quality at the off-site facility in a consistent and sustainable manner
· Commission the offsite wet scrubber trial
· Sludge de-watering 
· The dry solid matter in the typical sample taken at 2.11 % dry matter. In 2014 9543 tonnes (382 x 25 tonne loads) were removed from the facility.  Providing we are able to de3water this to around 22 % dry matter, this would reduce the liquid sludge from 9543 down to 911 tonnes of solid cake per annum or only 36 x 25 tonne loads per year.
· Achieve VPO Better World Targets 
· Environmental awareness training for operators
· Dedicated environmental and safety training days
NB ABI targets are still being cascaded.  These are normally 10% reduction of FY target for the previous year
Projects Identified for 2015

	Package Code
	Project Name
	Project Description
	Comments
	Sustaining Group
	reason
	Total Project Value 
	 2015 

	ESL
	R22 gas replacement
	R22 gas replacement
	 
	Environment-Air emissions/Odors
	Environment-Legal
	               (115)
	               (115)

	ESL
	Dewatering Kieselgur
	Dewatering Kieselgur
	 
	Environment-Byproducts
	Environment
	               (115)
	               (115)

	ESL
	Dewatering sludge
	Dewatering sludge
	 
	Environment-Byproducts
	Environment
	               (115)
	               (115)

	ESL
	Electrical compliance
	Electrical compliance
	 
	Safety-all other
	Safety-Legal
	               (197)
	                 (99)

	ESL
	Asbestos removal
	Asbestos removal
	 
	Safety-Chemical Safety
	Safety-Legal
	               (164)
	                 (82)

	ESL
	Chemical storage (internal)
	Chemical storage (internal)
	 
	Environment-Hazardous and Chemical
	Environment
	                 (82)
	                 (82)

	UPP
	Drainage upgrades loading yard + Yard Upgrade
	Drainage upgrades loading yard + Yard Upgrade
	Drainage upgrades loading yard + Yard Upgrade
	1st Tier Logistics
	Safety
	                 (65)
	                 (65)

	ESL
	Dryside and ATEX compliance
	Dryside and ATEX compliance
	 
	Safety-Dust Explosion Prevention
	Safety-Legal
	                 (99)
	                 (49)

	ESL
	Fire compliance
	Fire compliance
	 
	Safety-Emergency-other than GRC requests
	Safety-Legal
	                 (66)
	                 (33)


Further Better world Projects for KPI Reductions
	Package
	Project
	LE14
	BU15
	Implementation date

	Cost
	Gemini Magor
	700
	1522
	01/04/2015

	Cost
	CO2 plant expansion
	350
	559
	01/04/2015

	Sustaining
	CL1 - GPI Multipack replacement
	600
	500
	01/01/2015

	Sustaining 
	Kister No1 replacement
	 
	150
	01/03/2016

	Sustaining 
	Drains
	300
	150
	01/11/2015

	Sustaining 
	Fabric MV
	 
	150
	01/11/2015

	Cost
	Beer recovery
	 
	150
	01/06/2015

	Cost
	MAC2 Speed increase - Ex pasteuriser conveyors
	 
	150
	01/04/2015

	Sustaining 
	Mash filter 2
	 
	100
	01/04/2016

	Cost
	Electricity Usage
	100
	100
	01/09/2015


Better World Agenda and Engagement[image: image8.emf]
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ABInBev Cross Contamination Investigation - Brewhouse
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Strategy

Previous coarse screening investigations by AMEC E&I UK identified cross contamination in the surface water sewer at manhole S215 (south east corner of the brewhouse).  The intention of the investigation around the brewhouse was to try and determine the location of the cross connections.  

Methodolgy

Dye testing, water testing, sound testing, visual observation of steam and location of inlets and outlets in the manholes were used to determine the likely connections between the manholes. 

Four main areas were investigated:

1. To the east of the brewhouse between the brewhouse and the spent grain silos

2. South of the brewhouse by the chemical bund and lactic acid bund

3. To the west and south of the boiler house

4. To the north of the boiler house

All four areas are part of the catchment seen by manhole S215 and could contribute to the cross contamination problem.

Fig 1: Water Testing a Gully Trap in Spent Grain Silo Area

[image: ]

Findings

Unrecorded Sewer Infrastructure

Unrecorded manholes, oil/water separators, gully traps and pipelines were identified in three locations within the brewhouse sewer network.   These were not marked on the existing drainage plan for the site.  Broadly speaking, the new infrastructure was located:

1. to the north of the engine house in the carpark, 

2. to the south of the brewhouse near the lactic acid bund,

3. between the pump house and oil tanks connecting into the sewer network to the south of the spent grain silos area.



Fig 2: Unrecorded Oil/Water Separator to west of Boiler House (wrong colour lids)

[image: ]



Fig 4: Unrecorded Oil/Water Separator to north of oil tanks in carpark
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Fig 5: Unrecorded manholes to the south of the Engine Room
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These sewer networks that are not shown on the most up-to-date drawing are being added to the site drainage plan and will be sent to ABInBev for information.

Note the new infrastructure has not been GPS located, so the location of the new infrastructure is indicative only.

Cross Connections

The current investigation thus far has not yielded any cross contaminations.

However, the following points have been noted:

· The new oil/water separator to the south of the boiler house pump house is painted blue, indicating it accepts surface water.  This is not the case.  The separator drains the floor of the boiler house pump house, so should be painted red (indicating effluent) to avoid confusion.

· Due to visual observation of steam, the brewhouse discharge to the grate in the hot liquor/vapour condenser bund (adjacent to the brewhouse and caustic bund area) appears to correctly be connected to the effluent network.  When this discharge was occurring, steam was noted at all grates under and next to the spent grain silos, from the effluent manholes E187, E186 and E185 as well as from the Aco chanel drain in the cooling water set back area.




Fig 6: Steaming Manhole E185
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Fig 7: Cooling Tower Aco Chanel where Steam was observed
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· During discharge into the vapour condenser, no steam was observed from local surface water manholes.

· The water softener in the north of the boiler house does not discharge into the surface water network.  This was dye tested and the dye was not observed in the downstream surface water manholes.  This was suspected based on comments made by Clive Rutter recorded in the 2007 AMEC investigation reports that the surface water manhole xxx had flow from the east during dry days.  The source of this flow is not likely to be process water from the regeneration of the water softener or deionisation plant, which discharge to the same grate in the boiler house.




Figure 8: Process Water discharging into grate in north west of Boiler House

[image: ]

Further Investigation

Further investigation into some areas are required due to the sewer dye not being visible in one of the effluent manholes and some manholes not being accessible.  The areas that have not yet been investigated include;

1. the manholes under the scaffolding by the cooling towers (manholes S1 and E106) 

2. caustic tank bund drain at the north side of the brewhouse

3. floor drains that run in a north-south orientation through the brewhouse internal road

4. the manholes in the south east corner of the brewhouse ground floor.

The above noted places, along with the 4 brewhouse discharge points of processing effluent, will be tested with a different colour sewer dye next week.  

It is understood the scaffolding has been erected for use during the shutdown week scheduled for the last week of August.  Manholes S1 and E106 will therefore be inspected once the scaffolding has been taken down after the plant shutdown.




Fig 9: manholes S1 and E106 obstructed by scaffold
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Author: 

Claire Oliver
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Copyright and Non-Disclosure Notice

The contents and layout of this report are subject to copyright owned by AMEC (©AMEC Environment & Infrastructure UK Limited 2014) save to the extent that copyright has been legally assigned by us to another party or is used by AMEC under licence.  To the extent that we own the copyright in this report, it may not be copied or used without our prior written agreement for any purpose other than the purpose indicated in this report.

The methodology (if any) contained in this report is provided to you in confidence and must not be disclosed or copied to third parties without the prior written agreement of AMEC.  Disclosure of that information may constitute an actionable breach of confidence or may otherwise prejudice our commercial interests.  Any third party who obtains access to this report by any means will, in any event, be subject to the Third Party Disclaimer set out below.

Third Party Disclaimer

Any disclosure of this report to a third party is subject to this disclaimer.  The report was prepared by AMEC at the instruction of, and for use by, our client named on the front of the report.  It does not in any way constitute advice to any third party who is able to access it by any means.  AMEC excludes to the fullest extent lawfully permitted all liability whatsoever for any loss or damage howsoever arising from reliance on the contents of this report.  We do not however exclude our liability (if any) for personal injury or death resulting from our negligence, for fraud or any other matter in relation to which we cannot legally exclude liability. 

Management Systems

This document has been produced by AMEC Environment & Infrastructure UK Limited in full compliance with the management systems, which have been certified to ISO 9001, ISO 14001 and OHSAS 18001 by LRQA.
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ABInBev Cross Contamination Investigation – Brewhouse and Fermentation Vessels – Progress Report 2  -for w/c 18/8/14
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Strategy

Continuing on with investigations in areas around the brewhouse and into the fementation vessel (FV) area. 

Methodology

Dye testing, water testing, sound testing, visual observation of steam and location of inlets and outlets in the manholes were used to determine the likely connections between the manholes. 

Three areas were investigated:

1. Internal brewhouse connections

2. Internal and external drains in and around the Fermentation Vessel Building

3. South of the brewhouse down towards the filtration building

Findings

Brewhouse Results

The manholes around the outside of the brewhouse were checked the week prior.  This week focussed on the internal brewhouse connections.

Internal

The internal drains in the brewhouse were located and identified.  The drain locations have been drawn on a CAD sketch and will be sent through for information.  

There was an internal grate drain in the north-east corner of the brewhouse and this appeared to have dried caustic around it.  See Figure 1.  This drain was dye tested but due to the high retention time in the gully no positive result was achieved.

Figure 1: Grate in north-east corner of brewhouse, note what appears to be dried caustic

[image: ]

The floor channel in an east-west orientation in the western side of the brewhouse (incorporating the CC and CV discharge point) was dye tested and was observed flowing into the effluent network at manhole E187.



Figure 2: Floor Channel/Drainage Trough in Brewhouse

[image: ]





Possible Blockage

Observations of manhole S215 in the footpath to the south east of the brewhouse show that over the past two weeks, there has been very little flow through this pipeline.  The water is of a consistent depth and is very slow moving.  The through pipe diameter is large.  It is possible there is a very flat gradient between manhole S215 and manhole S196 (downstream) or a blockage.  Manhole S196 was sound tested positively to both S215 (north) and S57 (south) however we have not opened it as it is in the middle of a very busy site road.  

This is not related to the cross-connection investigation but has been noted should the maintenance team wish to investigate.



Cross Connection near Visitor Car park

A cross connection between the effluent network and the surface water network has been identified in the vicinity of the visitor car park immediately to the east of the filtration building. 

· Steam was noted rising from two surface water manholes (S108 and S125).  

· Steam was not noted further north towards the brewhouse (upstream) in manhole S57.  

· Sound testing confirmed that manholes were connected as per the drawing suggests (in a north to south alignment from manhole S215 to S196, to S57, S108 and S125.)

It is possible the cross connection is further south from the kegging area and the steam observed was from a cross connection in kegging, but it is travelling up the surface water network and was observed in the visitor car park.

The following was observed in manhole S108:

· there appeared to be a precipitate that could have formed from a caustic reaction (see Figure 3). 

· the pipe from the direction of the restaurant was flowing constantly during the two periods the manhole lid was open, for a time period totalling over 30 minutes.  The flow was clear and ever-present, however did seem to be subject to a ‘flush’ where there was a higher flow for a short period and then the flow volume decreased again.



















Figure 3: Manhole S108 possible caustic build up – blue arrows indicate flow direction

 (
Constant flow from direction of restaurant
) (
Possible caustic build up
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Note: photo colours have been enhanced to show the inlet pipes more clearly



This flow from the direction of the restaurant is not consistent with the expected flow from a restaurant, which is likely to see high flows of hot soapy or dirty water consistent with cleaning cycles of dishwashers.  The location and reason for the high constant flow, despite the roof of the restaurant being dry and the general surroundings being dry, should be further investigated to confirm whether it is a surface water discharge.  This discharge may have been generating the steam, however does not discount the possibility of another hot discharge to the surface water network further downstream.

Manhole S107 which is nearest manhole S108 to the east, by the restaurant, was not able to be lifted as the lid was cracked.  It is recommended the lid is spot welded for repair.  See Figure 4 for the lid damage.  This manhole tested positive for sound testing to manhole S108, indicating as per the drawing, that manhole S107 is connected to manhole S108.  According to the drainage drawings, manhole S107 should only receive surface water from the restaurant roof downpipes.  The restaurant roof and surrounding areas appeared to be dry when we were observing the flow in manhole S108.









Figure 4: Manhole S107 lid damage

 (
Crack across lid
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To discount the connection from the brewhouse effluent manhole E187 to the steaming surface water manholes, dye testing was conducted and dye was not evident in the surface water manholes in the visitor car park.  This indicates that the steam-generating discharge is not likely to be a direct connection from the brewhouse effluent.  

Further Investigation Recommended

There may be a cross connection in the vicinity of the filtration building visitor car park, south of manhole S57.  The location of the cross connection will be investigated during the next site visit.  

The constant flow from the direction of manhole S107 will be checked at the next site visit too. 






Fermentation Vessels (FV)

Western Side of Fermentation Vessels

Site testing and discussions with Mark Smith, Utilities Manager identified that the surface water gullies along the western side of the fermentation vessel buildings are painted red and are connected into the effluent network.  The gullies are at risk of a caustic spill and were connected into the effluent network after being identified as a risk in the 2007 report by Entec.  The manhole that the gullies discharge into is manhole S144 and is currently painted blue, indicating it is surface water.  This is not the case and it is recommended this manhole lid is painted red to show it is accepting effluent.

Fermentation Vessels Building Roof

Due to a yeast or rod spill from vessel 317 on Wednesday 20 August 2014, a frothy discharge was noted in some of the downpipes inside the FV building.  Some downpipes in the building discharge into floor drains, while others carry on through the floor with no obvious discharge point.  

It appears on the drainage drawings that the downpipes from the roof enter the surface water network.  However, dye testing will be carried out on the downpipes on the roof to confirm which network the roof water enters.

Fig 5: Yeast Spill from Vessel 317 onto the Fermentation Building Roof

[image: ]





Internal Floor Drains

Dye testing was carried out on the eastern and western most floor drains inside the FV building.  Both these drains tested positive to the effluent network and the dye was observed in manhole E136D.

The internal drainage of the FV building appears to be that the four floor drains which run in a north-south direction.  They appear to all drain into an underground drain which runs in a west-east direction between the control room and the first row of vessels.

This drain then meets up with the effluent network outside the building and dye was observed in manhole E136D.

It is concluded that the floor drains in the FV building are correctly connected into the effluent drainage network.



Damaged Manhole

Effluent manhole E136D to the east of the Fermentation Vessel building is in a poor condition with the interior sides of the manhole flaking off in sheets, as can be seen in Figure 6 below.

This manhole is subject to large flows as shown in Fig 6 below and appears to take the waste caustic from the CIP plant room.  

Fig 6: Damaged Lining in Manhole E136D

[image: ]



Yeast Pitching Plant

There is a floor drain that runs in an east-west direction in the new yeast pitching building.  Dye testing confirmed this floor drain is connected to the effluent network at manhole E136F.



Unrecorded Sewer Infrastructure

Unrecorded manholes, oil/water separators, gully traps and pipelines were identified in the visitor car park to the east of the filtration building.  

There was a manhole painted red, on the western side of the car park that was not marked on the drainage plans. 

Figure 7: Location of Unmarked Red-Lid Manhole in Visitor Car park



[image: ]

Figure 8: Interior of Unmarked Red-Lid Manhole in Visitor Car park

[image: ]  



This manhole did not sound test positive to the surface water manhole S108.  There was a small grate next to the filtration building and it is possible that this manhole drains from the grate.  We have not currently identified where all the inlet pipes come from.  Given the amount of gravel in the pipes, it appears the manhole does not take very large flows, as this would have scoured out the gravel.




Further Investigation

Further investigation is required to identify the source of the steam in manhole S108 and the constant flow from the direction of manhole S107.

In addition, dye testing on the roof downpipes of the FV building will be carried out to confirm which network the roof water drains into.
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ABInBev Cross Contamination Investigation – Kegging Area

[bookmark: _Toc437860070][bookmark: _Toc446136296][bookmark: _Toc447517873][bookmark: _Toc90735875]Introduction

Strategy

Fine screening investigation around the kegging building was undertaken this week as well as further investigation into areas around the brewhouse, fermentation vessels (FV) and visitor car park.  

Methodology

Dye testing, water testing, sound testing, pH and temperature testing and visual observation of steam and location of inlets and outlets in the manholes were used to determine the likely connections between the manholes. 

The areas were investigated:

1. External brewhouse

2. Visitor car park by filtration building

3. FV roof drains and grates

4. Kegging building

5. CIR building

Findings

Brewhouse

Discussions with Dai (drainage contractor) indicated that there had been some changes from the reverse osmosis plant drainage in the last 3 or 4 years, and consequently this is likely to have diverted the effluent into the effluent network.

Manhole S252(W) did not show any signs of effluent contamination.  It was gravelly with a small amount of still water in the pipe, which is consistent with a surface water manhole.  See Figure 1 below.  This was the western manhole labelled on the plan as S252, there is a second S252 located further to the east in the car park entrance.  







Fig 1: Manhole S252(W) showing no evidence of cross contamination

[image: ]








Cross Connection near Visitor Car park

A cross connection between the effluent network and the surface water network has been identified in the vicinity of the visitor car park immediately to the east of the filtration building. 

Discussions with Alan McCready (InBev Project Engineer Contractor) suggest the hot water observed in the week prior to the shutdown (observed on 21 August 2014) could have been from the condensate in the new plant under the staircase in the restaurant.  During the shutdown the plant staff became aware that the condensate trap was constantly open and it is possible this was causing the influent from the direction of the restaurant.

During our observations this week (9 to 11th of September 2014) no steam or flow was observed from the side influent into this manhole.



Further Investigation Recommended

Test the condensate trap under the restaurant staircase to observe whether the divert will direct the condensate into the surface water network into manhole S108.










Fermentation Vessels (FV)

Western Side of Fermentation Vessels

Further investigation was carried out to check the location of the manholes relative to the site plan and to confirm that they were not accepting effluent flows.  The flows into the effluent manholes were traced and these were connected as per the 2008 drainage plan.  Manhole S424 was opened and there was no sign of effluent entering the surface water network.

Fermentation Vessels Building Roof

Dye testing was attempted on the roof of the fermentation vessels building, however due to sedimentation in the surface water manholes; no dye was visible in the surface water network.  However caustic spills were noted on the fermentation building roof and an example of this is shown in Figure 2 below.

Fig 2: Caustic Spill onto the Fermentation Building Roof into downpipe

[image: ]



Further Investigation Recommended

During a rainfall event the roof drains on the FV roof will need to be tested. Also, the bund drains that collect any spills from the various chemical tanks around the fermentation vessel buildings should be checked to confirm that they drain correctly into the effluent drainage network.


Kegging Area

External

There appears to be two cross connections in the kegging area, both entering into manhole S40.  There was no evidence of effluent in the surface water network upstream of manhole S40 at manhole S160.  Manhole S160 showed no sign of cross contamination, the manhole was dry with gravel and sediments in the invert of the pipe, see Figure 3.  There was no flow in this manhole.  Consequently, it appears that the effluent joins the surface water network between manholes S160 and S40.  

There is a large foamy flow into the base of S40 which appears to be similar in nature to the flow observed in effluent manhole E57.  Due to the vapour, it was hard to photograph to the flow in the bottom of S40.

There is a constant clear flow discharging into S40 at a high level, and this appears to be coming directly from the kegging building, see Figure 7.

E57 receives all the effluent from the effluent network inside the kegging building.  The lid is painted two colours, blue and red, see Figure 4.  There are two outlets to the effluent network from this manhole, one to the north to manhole E58, and one to the west to manhole E210, see Figure 5. The outlet to manhole E210 is almost in a straight line with the influent pipeline to manhole E57 and it appears most of the flow heads towards E210.  Some flow heads north to E58 where the network heads west, and then runs parallel to the E210 line.  Both these lines run along the length of the bottling plant, before joining together at manhole E51, near the nitrogen tank to the north east of the warehouse.  There appears to be a third outlet from E57 into the line connecting to S40.  This will be checked by the drainage/CCTV contractor and confirmed.  



Fig 3: Manhole S160
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Fig 4: Manhole E57 External showing Paint Colours on Lid
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Fig 5: Manhole E57 Flows (contrast enhanced to show flows)

 (
Outlet to E58
)



 (
Inlet from Kegging Building
) (
Outlet to E210
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 (
Possible outlet to S40
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Fig 6: Manhole S40 showing vapour discharge 
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Fig 7: Manhole S40 showing high level inlet from Kegging building

 (
Inlet from 
Kegging Building
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Internal

Following the line of the high level discharge into the kegging building, it appeared to lead straight back to a manhole which was located under a tank.  This internal manhole was located in a line with a manhole which appears to take effluent from the keg pre-wash plant, which is in the south of the kegging building.  See Figure 8.

Fig 8: Unmarked Manhole in Kegging building next to Keg Pre-Wash

[image: ]



Discussions with James (kegging technical services) suggest that there were two possible locations for the clear discharge into S40, from the phosphoric acid plant and from the keg pre-wash.   The phosphoric acid discharge seemed to go into the effluent network that has previously been traced to the effluent manhole E57 outside the building.

Elliot from the drainage company was going to check the network outside of kegging and try to trace the high level discharge line back up and into the kegging plant during the weekend of 13-14 September 2014.

CIR Building

No cross connections were noted in the CIR Building.  It appears all the spent beer is tipped into a floor drain which is then collected and pumped into the spent beer vessels.  There does not appear to be a cross connection from this area.  






Further Investigation

There are four tasks to complete this investigation:

1. Test the condensate trap under the restaurant staircase to observe whether the divert will direct the condensate into the surface water network into manhole S108.



2. When there is a significant rainfall event, dye testing should be conducted on the FV building roof to check whether the FV roof is connected into the surface water network or effluent network. 



3. Check bunds under chemical vessels around the FV building that they drain into the effluent network.



4. Check results of CCTV/investigation to find the source of kegging inlet pollution and connection with E57 and S40.
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To Kathryn Fowler Date 20 May 2014

AB-InBev Our Reference 35910-001-001
Magor Brewery
Wilcrick Your Reference
Caldicot
NP26 3RA Issued By James Allen
Approved By James Allen
cc Paul Yates

Alan McFarland

Subject  MAGOR SITE DRAINAGE — SURVEY & IMPROVEMENTS

Further to our recent meeting | am pleased to provide our proposal for work to rectify the
issue of Surface Water (SW) cross contamination with trade flows within the Magor site’s
drainage system.

1. INTRODUCTION AND CONTEXT

The AB-InBev Magor site surface drainage system is still being contaminated by trade waste
discharges. The trade waste discharges are likely to be getting into the surface water
network through unintentional direct connections.

The site surface water discharges to the Wilcricks reens to the south-west of the site.

At present, during rainfall events, the online TOC (Total Organic Carbon) meter at the
discharge point to the reens registers when the surface water is contaminated. When this is
observed, the surface water discharge to the reens is stopped, and the surface water is
diverted and pumped to the wastewater treatment plant. This is done at a cost to the site,
through both the pumping and to the detriment of the wastewater treatment plant efficiency.
During this situation, the wastewater treatment plant faces a large volume of relatively cold,
clean water, which will negatively impact on the treatment plant performance. If the
contamination of the surface water can be resolved, then the treatment plant efficiency would
be improved and the cost of pumping the contaminated surface water would be reduced or
eliminated.

2. PROPOSED SCOPE OF WORK

We see the works being undertaken under three tasks:-

1) Using a pH probe complete the site wide screening exercise Clive Rutter was doing in
2012 doing. (The work was yielding results before it was stopped).

2) “Drill down” on the known problem areas (ie: Kegging & Brew House) to trace and
identify the root cause of the cross — contamination in these areas.

The deliverables from this task will be:-

. Cross contamination identified:;
. Accurate local drawing of the sewers in the vicinity.
Registered Office: Booths Park, Chelford Road, Knutsford, Cheshire WA16 8QZ amec.com/ukenvironment
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3) Production of an accurate sewer drawing for the whole site. We have undertaken
precisely the same work for GE Healthcare at Amersham and the stages involved
would be:-

a) A topographic survey of the site plotting accurately manhole and gully positions
b) Using the topo survey base drawing, produce sewer network drawings

¢) This is achieved primarily by lifting up manhole covers and dye tracing lines
between the accurately plotted surface drainage features.

To undertake task 1) will involve setting up the pH probe in key manholes for 2 weeks at a
time. The results will be down loaded reviewed and the probe moved on.

The man hours involved in this work will be minimal.

To undertake task 2) we will arrange for 2 engineers to be on site 3 days per week for 3-4
weeks working under Tom/ James’ direction.

While on site during this work the AMEC engineers can move the probe around for task 1.

We have obtained an indicative quote from a survey company for the topographic survey and
they have suggested this will be approx £20K.

We would be in a position to confirm how long to allow for the accurate plotting of the sewers
for the whole site once we have had the experience of completing task 2 in Kegging and
Brew House.

Registered Office: Booths Park, Chelford Road, Knutsford, Cheshire WA16 8QZ amec.com/ukenvironment
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3. PROPOSED TEAM

The proposed team to carry out the work would be as follows: -

N

ABInBev

AMEC Project Director
James Allen

AMEC Project Manager
Tom Clapton

Engineers
Claire Oliver
Mona Martin

James Allen and Tom Clapton have successfully delivered similar projects for numerous
clients — most notably GE Heathcare, Merck Sharp and Dohme and Genzyme. Tom, as you
know, is very familiar with the site having undertaken previous work on the Magor site

Sewers.

Claire Oliver and Mona Matrtin are civil engineers both with 5 years’ post graduation
experience who have experience of working on operational industrial sites.

Brief details of the personnel are given below.

James Allen — Project Director

James Allen MICE,CEng, MSc, BSc is a Chartered Civil Engineer with over 25 years experience in
water, wastewater, industrial and general infrastructure works. He has been responsible for design
and construction management of major infrastructure schemes in the London Docklands such as the
£5 million Isle of Dogs and £6 million Royal Docks Pumping Stations. He has led multi-discipline
design teams for various clients in the public and private sectors. Technical work has covered
complex hydraulic design, geotechnical and deep foundation design, cleanwater and wastewater
process design as well as structural engineering. His recent experience includes working for major
pharmaceutical companies such as Glaxo SmithKline and Merck Sharp & Dohme on the design and
management of environmental compliance and infrastructure schemes to tight programmes.

In the last 5 years James' experienced gained from "process-led" industries has been used to benefit
the emerging waste processing industry in the UK. He has been NEC Project Manager for the
construction of the £11M Ford MRF and £1.5M East Grinstead HWRC & WTS.

Companies and organisations he has worked alongside to meet environmental compliance includes:
Sanofi Aventis, BP, Thames Water, Xstrata, Genzyme, GE Healthcare, etc.
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Tom Clapton — Project Manager

Tom Clapton MEng, Ceng, MICE, ACGI is a Principal Civil Engineer with extensive experience in
project management, infrastructure design and construction management. He has recently finished
the supervision of a 12 month project building a new materials recycling facility for Viridor Waste
Management under the NEC Engineering and Construction Contract, which entailed complex liaison
with a large number of stakeholders, including the planning, waste services and highways
departments of West Sussex Council, Southern Water and Scottish & Southern Electric. Tom also re-
designed the finished site levels during the contract to rebalance the cut and fill following a change to
the capping system made at the contractor's request.

Tom was previously involved with the design and construction of a pressure pipeline discharging
treated radioactive effluent for GE Healthcare. As project manager, Tom was responsible for co-
ordinating the multi-disciplinary design for this innovative project, which involved the installation of a
site-welded dual-contained pipeline into an underground “manway” duct and the selection of a leak
detection system for integration into the site control system.

He has project managed and designed infrastructure projects for other industrial clients including
Genzyme, Marck Sharp and Dohme and InBev.

Claire Oliver — Civil Engineer

Claire is a Civil and Environmental Engineer with 5 years experience post-graduation for a number of
waste and wastewater related projects, including assessment of environmental effects reporting,
detailed design for wastewater treatment plant upgrades and high level project concept investigations.
Claire has worked for a number of clients including local councils, the New Zealand Defence Force
and large industrial food processing clients.

Mona is a Civil/Structural Engineer with extensive offshore and onshore oil and gas design,
infrastructure design and CDM experience. She has strong practical and technical skills and is
experienced within project management, construction and consulting engineering. She has a thorough
understanding of project drivers and constraints in order to identify the most cost-effective solution by
suggesting the best design features. Mona has worked on all project stages, from site selection and
feasibility studies to detail design, including the production of detailed contract documents. She is also
an experienced PDMS and CDM Coordinator.
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4. PROPOSED FEES, PROGRAMME AND TERMS AND CONDITIONS
An outline programme for the work is enclosed in Appendix A.

This shows the site wide pH screening work being undertaken at the same time as the drill-
down work to pinpoint the exact location of the cross connections in Kegging and Brew
House.

Task/ Work Director | Project Engineer | Engineer | CAD | Sum
Manager

1) Screening (Assumed undertaken at same
time as task 2 below and hours are include
under item 2).

2. Brewhouse & Kegging

Survey 126 126

Meeting/ PM 8 16

Reports 16

Rates £100 £100 £45 £45 £35

Fee £800 £1600 £5670 £5670 £560 | £14,300
pH Probe (purchase for Task 1)) £3,000
pH Probe (hire for 3 weeks for Task 2) £900
Expenses £4,000
Total £22,200

We would propose to carry out the work under the 2013 AB-InBev Framework Agreement
using agreed rates. We would undertake the work on a cost reimbursable basis up to the
value quoted above and would invoice against the following schedule:-

1) 20% at commencement
2) pH probe cost when purchased
3) 60% at completion of Brewhouse and Kegging survey

4) 20% on issue of completed task 2 deliverables

Registered Office: Booths Park, Chelford Road, Knutsford, Cheshire WA16 8QZ amec.com/ukenvironment
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5. TRACK RECORD AND REFERENCES

We have helped several industrialists with their site’'s drainage systems. These include
Genzyme, Sanofi Aventis, BP, UKAEA, GE Healthcare and Glencore - Xstrata. In addition to
this we are on framework agreements with major water companies such as Northumbrian
and Welsh Water and undertake the design and implementation of significant water
infrastructure schemes for these companies.

Appendix B includes selected project details of both industrial and water company schemes
that we have been responsible for.

We trust our proposal is of interest to you.

Issued by Approved by
—— -

g e A||e|-|
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arising from reliance on the contents of this proposal. We do not however exclude our liability (if any) for personal injury or
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APPENDIX A - PROGRAMME
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Task Name

Site wide PH Screening

Kegging & Brewhouse Detailed Survey

Kegging & Brewhouse Drawings

Site wide topo survey

Site wide topo drawings

Site wide drainage Survey + drawings

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER
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APPENDIX B — PROJECT PROFILES

- Effluent Study and Drainage Rationalisation
Confidential Pharmaceutical Company East London

- Confidential Radio Pharmaceutical Company
Active Drains — Baseline Assessment & Improvement Strategy

- Genzyme Biopharmaceuticals
Effluent Treatment Plant — Technical Support

- Capture and Treatment of Site Run-off
Britannia Refined Metals (Xstrata Zinc)

- Segregation of Sewage and Waste Water Systems
BP Chemicals - Hull
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Effluent Study and Drainage Rationalisation

Confidential Pharmaceutical Company (East London)

The Client’s works had been through a
number of changes resulting in much
redundant land and facilities to the south
and east sides of the site.

AMEC was engaged to consider the works
required to modify the foul, process and
surface water drainage systems such that
all the drainage infrastructure necessary for
the future compacted site would be wholly
contained within the proposed new site
boundaries. Since the reduction in flow
rates and reduced attenuation of process
discharges would increase the
concentration of high pH effluents, Entec
also designed of a new buffer tank, effluent
monitoring and pH adjustment facility to
ensure that existing effluent consent would
not be compromised by the future works.

The work required a high level of
understanding of the existing production
processes and drainage facilities. This was
achieved through detailed assessment of
site information and discussions with
production managers together with flow
survey work. Preliminary design for the
pH facility required understanding of the
range, durations and route of all site
discharges that may give rise to change in
pH. (This involved tracing flows to pin
point exactly where post production
cleaning discharges of Sodium Hydroxide
entered to site’s sewers). A Process Flow
Diagram (PFD), Control Philosophy,
Equipment ~ Schedule and  General
Arrangement  Drawing  were  then
completed to enable the total cost of the
required works to be estimated. The design
took into account how the new works
could be constructed and commissioned
without any significant impact on existing
site operations.

Facts and Figures

Project
Effluent Study and Drainage Rationalisation

Entec Services
e Completion of effluent pH survey

e Production of project User Requirement
Specification (URS)

o Preliminary design of effluent balancing
facility including civil, process, mechanical
and electrical design

e Drainage survey

e Completion of Schedule of Works for
rationalization of drainage system

e Production of Design Report including
drawings, schedule and project costings

A410-44

Telephone 0800 371733 Page 1 of 1
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Confidential Radio Pharmaceutical Company
Active Drains — Baseline Assessment and Improvement Strategy

AMEC were responsible for the production
of a Baseline Assessment of this site’s
active drainage system which comprised
the following elements of work:-

e  Assessment of the volume of effluent
generated by different areas of the
plant;

e  Assessment of the nature of the
effluent in terms of chemicals and
radioactivity;

e Production of Piping and Instrument
Diagrams (P&IDs) for the active
effluent system.

The Baseline Assessment formed the basis
of an active effluent drainage strategy
which provided a framework for the site to
deal with improvements to different parts
of the site.

A410-61 Telephone 0800 371733 Page 1 of 1
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Genzyme Biopharmaceuticals

Effluent Treatment Plant — Technical Support

Amec were retained by Genzyme to review
the operation of their effluent treatment
plant at their biopharmaceutical plant at
Haverhill.

Genzyme were experiencing problems
with the biological treatment plant’s
performance and were considering having
to make considerable changes to the ETP.

The ETP was a biological treatment plant
designed primarily as remove acetronitrile
waste

Amec undertook a review of the ETP’s
performance which indicated that the plant
needed adjustments to its mode of
operation but that the original design was
adequate for the flow and load it was
receiving.

By adopting Amec’s recommendations
plant performance improved, consent
conditions were met and expensive
physical changes to the ETP were avoided.

Subseauent work involved holdina a series
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Capture and Treatment of Site Run-off
Britannia Refined Metals (Xstrata Zinc)

AMEC has worked with our client, the
largest primary lead producer within
Europe, to develop a cost-effective
approach to treating the potentially large
volumes of site run-off that is acceptable to
the site’s regulator, the EA. We have
worked to quantify the flows and loads and
used the output to develop the design of a
new treatment plant. Working closely with
the site’s engineering department, we have
tailored our design to maximise the use of
items of plant already available on site.

The site in Kent has been established since
1931. Historically, surface water has
discharged, through the sea wall, directly
into the River Thames. The nature of the
site’s operations gives rise to elevated
levels of lead in the surface water run-off
which, whilst permissible, was no longer
acceptable to the EA. The EA applied
strong direction to reduce the levels of lead
discharged through the attachment of
improvement conditions to the site’s
Environmental Permit and through
regulator dialogue.

The project driver was regulatory
compliance and the solution would not be
revenue enhancing. The project team was
therefore under pressure to minimise both
the initial capital outlay and also any

ongoing operational expenditure, whilst
still delivering a fit-for-purpose system that
demonstrated BRM’s commitment to the
environment. AMEC’s solution was to re-
use the existing drainage system, with a
new interceptor pumping station located
just upstream of the existing outfall to
collect run-off flows and convey them to
the new treatment plant.

AMEC has supported our client, providing
a number of technical services including:-

e On-site drainage investigation to
identify system inputs and links;

e Process concept design and treatability
trails;

e BAT assessment of the proposed
treatment approach;

e Time-series rainfall computer analysis
to model the real-time performance of
the system, particularly utilisation of
on-site storage; and

e Ecological surveys and impact
assessment.

The final proposals are awaiting final
regulator acceptance, which our client
expects to obtain in the very near future.
Key to the success of the proposals will be
AMEC’s use of detailed real-time rainfall
modelling to show how the overall system
is expected to perform — how many times
each year the system will overflow.
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Design of a treatment
system for
contaminated site run-
off from a lead

refinery in Kent
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Segregation of Sewage and Waste Water Systems

BP Chemicals - Hull

BP Chemicals, Saltend, Hull discharges
effluent streams into the River Humber.
In order to meet new environmental
legislation they are upgrading the existing
facilities to segregate sewage and trade
effluents prior to discharge to the new
adjacent Yorkshire Water treatment plant,
thus reducing the amount of organic
effluent discharged to the River Humber.

Following an initial enquiry, AMEC was
engaged to carry out a feasibility study to
review the segregation of the sewage
systems, on-site pH correction, storm water
handling, vulnerability identification and
firewater systems. Conceptual design
focused on the segregation of sewage and
the separation of contaminated and non-
contaminated waste water streams. The
design included the modification of
existing, and provision of new collection
and pumping stations around the site with
central tank storage/collection facilities.
Subsequent transfer of the effluents was

designed to include the separate transfer of
the sewage and contaminated waste water
streams to the new Yorkshire Water
treatment works. Non-contaminated waste
water was designed to be pumped
separately from the central storage location
direct to the Humber estuary.

Detailed design of the complex pipework

and pumping segregation systems included:

e  process flow diagrams, piping and
instrument diagrams, control
philosophy and hazardous area
classification;

civil engineering concrete foundation

designs, design of the pump houses,

switch house, steel tank bases and
concrete storage tanks;

e mechanical engineering design
including the selection and sizing of
pumps, valve selection, equipment
data sheets, structural and pipework
design for the transfer of the sewage
and waste water around the site to the

amec”

Reducing effluent
discharge to the

River Humber

central collection facilities and
onward transfer (over eight
kilometres of pipework, above and
below ground were installed during
the construction phase);

e design of electrical switchgear, motor
control centres (MCC), cable sizing
and routing, lighting and trace heating;
and

e  design of instrument control system
including telemetry radio system, 1/O
lists, instrument data sheets and user
requirement specification.

Specialist computer modelling techniques
were used to evaluate the impact of storms
and size the effluent pipework and pumping
networks.

The AMEC project team worked closely
with BP site personnel to ensure all process
and infrastructure requirements were met,
site standards maintained and compatibility
with existing systems ensured. Compliance
was also assured with the BP capital value
process to obtain sanction for the associated
funding for the project.

AMEC continues to perform a technical
support and advisory role during the
construction phase of the project.

The provision of the new sewage and waste
water system represents the largest capital
investment at the site during the last two
years.
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