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You have been appointed as project manager for a new warehouse project.    Your brief is to:

· Plan an optimal warehouse layout identifying any contingency plans that may be needed such as alternative storage locations available if this warehouse is unusable due to fire, flood etc.

· Identify and report the employment, Health & Safety and discrimination legislation requirements.

· Compare options for handling and storage equipment and make recommendations for procurement (lease, hire or buy)

· Develop a financial budget for a warehouse operation showing how performance outcomes against budget will be reported.
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1.0 Introduction to Biotage and its requirement for Warehouse re-design
The following report aims to develop a warehouse design suited to supporting the ongoing performance improvement of Biotage GB’s warehouse.  The report will evaluate and select processes appropriate to the organisation and discuss an optimum warehouse layout in which they can be implemented.  This will include identifying and discussing the necessary human and equipment resources required to ensure smooth operation of the chosen warehouse design.
Furthermore, the report will also identify the legal and security requirements needed for the sustainable operation of the warehouse and outline a contingency plan in case of disruption.  Finally, the report will provide a financial budget and report in relation to the implementation and first year operation of the new warehouse.
Due to sustained business growth over the last 5 years, Biotage GB’s leased warehouse is now at maximum capacity and requires greater space to support the company’s future business plan.  Fortunately, a larger warehouse adjacent to its current facility has been acquired through lease.
	Internal Dimensions
	length
	Width
	Height

	Current Warehouse
	40m
	25m
	14m

	New Warehouse
	50m
	25m
	14m



In addition to leasing the building, Biotage wishes to re-engineer its design and processes to achieve a more efficient warehousing operation.  Key aims include:
· Faster and more accurate goods receipt
· Faster and more accurate order picking
· Improved storage space utilisation

2. Evaluate and selection of processes for Biotage’s new warehouse
Biotage GB operates as a single site operation, serving as the company’s global manufacturing hub. From its facility in Cardiff, Biotage GB is responsible for manufacturing all consumable/instrument products and supplying its international distribution hubs, which supply their regional markets. Consequently, the organisation’s new Warehouse will remain responsible for both inbound and outbound processes.  These include:
	Inbound Processes

	Process
	Function

	Goods Inwards - Delivery
	Receiving delivery of production raw materials and placing into QC department holding area.

	Goods Inwards – Put away
	Putting production raw materials into designated warehouse location after QC department’s quality check.

	Outbound Processes

	Process
	Function

	Production – Picking
	Picking bulk raw materials as required by generated production works orders. Then transported to production’s kitting area.

	Production – Putaway
	Collecting completed products from production unit and then put away into designated warehouse location .

	Dispatch – Picking and Packing
	Picking and packing finished goods for customer orders.

	Dispatch
	Dispatching packed orders to customers via Biotage GB’s 3PL logistics partners.



Biotage’s current warehouse function is integrated into Biotage’s ERP system, Microsoft Dynamics AX2009.  In addition to re-designing the warehouse, Biotage will be upgrading/migrating its ERP system to next generation Dynamics AX365, which offers more intelligent MRP functionality, faster EDI processing and mobile device capabilities (such as tablets and barcode scanners) (Microsoft, 2019).  For this reason, management are confident that the features offered by AX365 will contribute to the achievement of the improved speed and accuracy of warehouse processes.
In addition to its inbound and outbound processes, Biotage’s warehouse will also implement housekeeping processes, to help ensure effective logistics operations.  These include:
Stock Checks - Warehouse operatives can ensure correct ERP inventories of raw materials, work in progress and finished goods, enabling the organisation to prevent unforeseen production shortages and delayed customer orders.  Unlike previous yearly stock checks, which prevented physical stock movements for up to 5 working days, Biotage’s new warehouse will conduct smaller daily perpetual stock checks. This process will enable Biotage to count inventory without a full warehouse shutdown and associated delays. 
Daily (process) checklists – Through process check lists, warehouse operatives will be able to proactively ensure that workplace equipment is safe and functional.  Furthermore, end of day/process checklists require warehouse operatives to ensure that validate workplace cleanliness and that equipment has been returned to its correct location; thereby preventing potential hazards, damage or process disruption. 

3.0 Warehouse layout and resources for Biotage’s new warehouse
In considering the layout for its new warehouse and the differences between throughflow and ‘U’ flow designs identified by Rushton et al (2011), Biotage has decided to implement the latter a ‘U’ flow layout. This decision is based on the following characteristics of its available resources:
· The new warehouse has two receiving/dispatch points at the front of the building.  It does not have access at opposite ends of the warehouse as typically required for a ‘throughflow’ layout.
· Warehouse staff have been cross-trained for all warehouse processes and are frequently shared between goods in and goods out operations.
· The Warehouse department does not possess the budget to assign operatives, manual handling and storage equipment to specific operational functions as per the through flow layout.

3.1	Evaluation and selection of handling and storage equipment
Although the new warehouse has a larger floor space, its height remains the same (approx. 14m).  Despite this, Biotage aims to increased height utilisation, as its previous reach truck only operated up to 11m.  Therefore, Biotage has opted to replace its two reach trucks with a turret truck, which will enable the organisation to utilise the full 14m.  Furthermore, Biotage will replace its manual pallet trucks with powered versions, which offer advantages appropriate for a larger warehouse including; faster movements, reduced strain on operatives and increased lifting capabilities. Biotage will also maintain use of 2 road legal counter balance trucks, so that palletised raw materials and finished goods can be transported to and from the organisation’s 8 production buildings.
As per its previous warehouse, Biotage has opted to continue using adjustable pallet racking, which provides flexibility through flexible configuration options for variable load volumes.  However, by using a turret truck, the organisation is now able to implement very narrow aisles (VNAs) of 1.4m in comparison to the 2.1m aisles employed for its previous reach truck. Indeed, Murphy and Knemeyer (2014) propose that VNAs can increase space utilisation by up to 30%.  Whilst Biotage also acknowledges that alternative storage options such as drive in racking enable even greater cube utilisation, a high variability in picking requirements deems this option as unsuitable (Rushton et al, 2011).  
For its new warehouse, Biotage will also implement Pareto Analysis to determine storage locations for its materials and finished goods, ensuring that its items of highest demand (and greatest operational value) are positioned closer to key processes; thereby improving putting, picking and packing efficiency (Rushton et al, 2011). In turn, very slow moving inventory will be assigned more remote locations.
As a result, this report proposes that the following handling/storage equipment will be deployed in the new warehouse layout:
· 1 x Turret truck
· 2 x Counterbalance trucks
· [bookmark: _GoBack]2 x Powered pallet trucks
· Adjustable racking to a height of 14m, with aisle widths of 1.4m 
In sourcing the counterbalance and turret trucks, Biotage has opted to lease the equipment. A primary reason behind this decision is the opportunity to renew the truck fleets more frequently, enabling its Warehouse to take advantage of new models and the latest MHE technologies (Toyota Forklifts, 2019).  Furthermore, as part of its leasing strategy, Biotage will also negotiate a comprehensive service and maintenance package in to its agreement, including a rapid breakdown service, which will enable the organisation to prevent unexpected repair costs and minimise operational downtime. 

4.0 Legal obligations for Biotage’s Warehouse
Like any UK organisation, Biotage must comply with a range of government employment, health and safety and environmental legislation. 
The UK governments primary health and safety legislation is the Health and Safety at Work Act 1974.  HASW1974 requires Biotage to provide safe working conditions and minimise risk of accidents, injury and illness (HSE, 2019).  To achieve this, all warehouse processes will be risk assessed and where appropriate, Personal Protective Equipment (PPE) issued.
Furthermore, the Provision and Use of Workplace Equipment Regulations 1998 (PUWER) requires Biotage to ensure that all equipment is safe and fit for purpose.  In relation to its warehouse, the organisation will proactively ensure the integrity of all handling and storage equipment, consumables, electronics and PPE. Biotage intends to fulfil this obligation through abiding by equipment manufacturer service/maintenance instructions, pre-use safety checks and work place audits, such as 5S.  (HSE, 2019).  Specifically relating to its MHE outlined in section 3, The Lifting Operations and Lifting Equipment Regulations 1998 (LOLER) requires Biotage to ensure that such equipment is thoroughly examined by a competent person every 6 (if lifting people/attachments) or 12 (for all other equipment) months.  Therefore, Biotage will maintain a servicing/maintenance agreement with its local MHE service centre.
Although Biotage strives to prevent incidents, it is required by the Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 2013 (RIDDOR) to notify the Health and Safety Executive of major accidents, fatalities or dangerous occurrences (near-misses) in its operations (HSE, 2019).
Regarding environmental legislation, Biotage’s warehouse must abide by the Environmental Protection Act 1990 and Waste Management Licencing Regulations 1994 (Legislation.gov, 2019).  As an ISO14001:2015 accredited organisation, Biotage strives to not only meet but exceed these regulations, through a progressive, site-wide environmental management system. Initiatives include packaging reduction (including re-usable packaging from suppliers) and recycling facilities for cardboard, glass, dry mixed, metal and wood; all of which are removed by a licenced waste carrier.  For unavoidable general waste, Biotage ensures that this is diverted from landfill and instead incinerated for energy.
For current and future warehouse strategy, Biotage must also maintain compliance to Government legislation regarding human resources, including the Equality Act 2010 preventing employment discrimation based on sex, age and race, and maximum working hours (currently 48) as per the Working Hours Directive.

5.0   Biotage’s contingency warehouse
Unlike its previous warehouse strategy, Biotage will implement a contingency plan in case of disruption (e.g. fire/flood).  To achieve this, the organisation will maintain its lease on its previous warehouse.  Although 40% of the floor space will be repurposed for production, Biotage will use the remaining space to maintain a 30-day supply of its top 60 demand raw materials, which account for 85% of product sales. Furthermore, based on MRP data, 90% of its raw materials are available within a 4-week lead time and as a result Biotage is confident that its contingency plan will enable the warehouse to supply raw materials for at least 30 days, whilst main warehouse issues are resolved. The warehouse does not need to maintain a contingency stock of finished products, as Biotage’s global distribution hubs maintain safety stocks, which supply their regional markets.
Regarding contingency MHE, this warehouse will utilise its current resources (2 manual pallet trucks, 1 counterbalance fork truck and 1 reach truck), which will be used to manage contingency stocks and can be deployed into the main warehouse if required. 

6.0 Financial budget and actual performance of Biotage’s new warehouse
[image: ]
In comparing the actual financial performance for the warehouse’s first year of operation, Biotage has managed to perform within budget, despite having to employ occasional overtime.  Key to this was the organisation’s effective use of previous warehouse data to forecast utilities usage and procurement of warehouse equipment to achieve budget surplus.  Biotage has also managed to reduce operational costs through its packaging reduction initiatives (reducing waste) and by including a service/repair agreement into its MHE leases (eliminating unforeseen repair costs).

7.0 Conclusion 
In conclusion, Biotage has implemented a warehouse redesign with clear operational improvements, within budget and compliant with government legislation.  By incorporating a layout with higher pallet racking and very narrow aisles, the organisation has dramatically increased its cube utilisation.  Furthermore, Biotage has embraced innovative technologies to increase warehouse inbound and outbound process efficiency. It is through the integration of barcode scanners and Pareto analysis driven storage locations into its WMS, combined with the acquisition of latest generation MHE that materials can be handled faster and with greater accuracy. Thus, this report can conclude that the organisation has been successful in fulfilling its re-design aims outlined in section 1.0.
Unlike its previous warehouse strategy, Biotage has also executed provisions to prevent operational disruption and downtime, through establishing a contingency warehouse containing key raw materials, storage and manual handling equipment.  As a result, this report can also conclude that Biotage has implemented a warehouse strategy/design, which enables the organisation to satisfy its internal and external customers, even during unforeseen disruption.
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Item Budget Cost £ Actual Cost £

Building Lease 35,000 35,000

Intial storage equipment acquisition and installtion 

(racking) 20,000 18,000

Utilities (water and electricity, security coverage) 12,000 11,000

Initial ops equipment acquisition and installation (such as 

computers, barcode scanners) 10,000 8,000

MHE Lease and Maintenance 16,000 16,000

Staff  100,000 105,000

Consumable Equipment 2,000 1,900

General Maintenance and Repairs 3,000 2,500

Waste Disposal 27,000 25,000

Equipment safety testing and inspection (such as racking) 2,000 1,000

Contigency Warehouse (60% building lease utilities and 

handling/storage equipment maintenance) 20,000 20,000

Total 247,000 243,400


