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Marking Criteria:
 We expect the learners to write minimum one well expressed point in three lines against each allocated mark. This means one needs to write 15 lines with 5 well expressed points to get high grades for a 5 marks question.
For high grades use examples and illustrations where appropriate. 
	Assessment 1

i) The basic warehousing functions traditionally have been considered to be as follows: receiving, identification and sorting; dispatching to storage; placing in storage; storage; retrieval from storage; order accumulation; packing; shipping & record keeping. In designing warehousing systems it is desirable to maximise space utilisation; equipment utilisation; labor utilisation; accessibility of all materials & protection of all materials. Storing goods in adequate space with the proper equipment by well trained personnel in a properly planned layout results in maximum protection of items.
ii) A private warehouse facility is owned and managed by the same enterprise that owns the merchandise handled and stored at the facility. A public warehouse, in contrast, is operated as an independent business offering a range of services -such as storage, handling, and transportation-on the basis of a fixed or variable fee. The major benefits of private warehousing include control, flexibility, cost, and other intangible benefits. Private warehouses provide more control since the enterprise has absolute decision-making authority over all activities and priorities in the facility.
iii) The benefits of public warehousing are:
1 It is in general less expensive and more efficient and effective to achieve more customer service level.
2. Public warehouses are usually strategically positioned and easily available.
3. Public warehousing is adequately flexible to meet most space requirements, for several plans are available to suit the requirements of different users
4. Fixed costs of a warehouse are distributed among many users. Therefore, the overall cost of warehousing per unit works out to a lower figure.
5. Public warehousing facilities can be given up as soon as necessary without any additional liability on the part of the user.
6. The costs of public warehousing can be easily and exactly ascertained, and the user pays only for the space and services he uses.
7. Conservation of capital is more in public warehousing
8. It has got enough space to handle peak requirements
9. Public warehousing has reduced risk in their operations.
10. Public warehousing has got good economies of scale
11. It would give Tax advantages for end users
12. Knowledge of exact storage and handling costs are available to end users
13. It is insulated from labor disputes
iv) My definition of “manual warehouses” is synonymous with “man-to-goods” warehouses, where workers move to a pick location, pick the goods, and then move to the delivery dock. These facilities aren’t necessarily completely manual; they might employ forklifts and conveyors in certain locations in the warehouse. In contrast, automated warehouses use extensive conveyors, sortation equipment, automated storage and retrieval systems (AS/RS), and other material handling solutions that move the goods to the workers-i.e., they are “goods-to-man” warehouses.
v) Automated warehouses are warehouses that move the goods to the workers; automated warehouses include the following components: Storage regions that can be accessed by mechanical equipment; these often make use of narrow aisles up to, say, 40 M. tall to get an elevated density of materials and reduce the distances moved. Equipment to shift materials around the warehouse; these are typically automated guided vehicles (AGVs) Equipment to mechanically choose materials and place them into storage, including high speed stacker cranes that can arrive at any point in the thin aisles very fast. Equipment to move materials between the diverse types of equipment; these mechanical loaders and unloaders may include industrial robots. A warehouse administration system to record material locations, and manage all movements.
vi) There are five chief materials for packaging: Glass is simple to clean, reuse and reprocess, but is easily broken, comparatively expensive and hard to make; Plastic is light, strong and simple to clean, but can be costly and hard to create or reuse; Cardboard is light, inexpensive, and can be recycled, but has slight strength and poor toughness; Wood is strong, tough, easy to use and can be reused, but it is weighty, bulky and tricky to clean; and Metal is strong and tough, but it is weighty and can be costly. The choice of these – or other materials – depends mainly on the kind of products, movement and protection required.

Assessment 2
 A simple outline the activities that take place in a warehouse
Dock Operations. 
The basic dock functions are unloading and loading carrier shipments, checking the shipments for damage, and verifying the counts stated on the delivery receipt. The driver should note all damage and shortages on the delivery receipt before the receipt is signed. All delivery and/or shipment paperwork should be routed to the proper department within the organization. Basic dock equipment usually includes a hand truck and a pallet jack. If there is a high volume of shipments, the pallet jack may need to be electric or there may need to be a powered lift truck. In the end, the characteristics of the shipments usually determine the equipment needed.
Receiving Operations
The basic functions of receiving include verifying product quantity, preparing receiving reports, and routing those reports to designated departments. Receiving also should prepare received products for movement into the storage and picking systems. Receiving also should pull the stock needed to process backorders. Receiving usually needs a desk, a computer, a filing cabinet, and other furniture or equipment associated with the duties to be handled. A small office or a designated space near or in the dock area is all the space normally required.
Storage Operations
There are two basic methodologies for setting up a storage system:
· You can simply use the floor, lining pallets up in rows and stacking pallets of like product on top of each other. This method is usually referred to as bulk storage. This can be a valid option for a warehouse with a very low ceiling. It can also be a good option for storing many pallets of the same product. 
· You can install pallet rack and/or shelving in rows. This widely accepted method, usually referred to as rack storage, usually makes good use of available space and is cost effective so long as the ceiling height allows at least three levels of full pallet storage. The higher the ceiling, the more cost effective rack storage usually becomes. 
Picking Operations
There are two basic ways to set up a picking system. At the same time, parts of both concepts can be combined. Thus there are three ways:
· You can move the picker to the stock. This usually means the picker will pull the products directly from the storage locations. This method works best when the products are shipped in case quantities or when most orders include a lot of full cases. For reference, we will call this a storage picking system. 
· You can move the stock to the picker. This usually means the picking system is a stand-alone system, but it could be in a defined section of the storage area. For reference, we will call this a stand-alone picking system. 
· You can combine the above. This usually means that the picker pulls fast-moving products from storage locations and slow-moving products from a separate picking system. For reference, we will call this a hybrid picking system. 
Packing Operations
Packing is the process of packaging for shipment the products ordered by customers. If you batch pick, orders are separated and checked for accuracy during the packing phase. If you single pick, orders are checked only if you do not hold pickers accountable for accuracy of the orders. As a general rule, products are packed into shipping cartons, the air space is filled with a packing media, and the cartons are sealed. If the shipment mode requires it, cartons are stamped, labeled, and otherwise marked as needed. If packages are poorly packed, the possibility of damage increases greatly. The shipping carton should be of such strength that it cannot be bent or crushed easily, and it should be packed so that the products will not shift during transit. 
Shipping Operations
Shipping operations is where the final steps are taken to prepare orders for shipment via the requested mode of transit. The tasks performed usually include weighing each carton, recording shipment information in a manifest system, and applying address labels generated by the manifest system. If the shipment is going by mail, correct postage is applied. If the shipment is going by truck or air-freight carrier, a bill of lading is completed. After packages are processed, they are sorted to pallets or tubs so they can be moved to the shipping dock for carrier pickup. It is usually considered shipping’s responsibility to ensure that all shipments are picked up the day they are ready to ship and that all shipping paperwork is routed to the correct departments at the end of each shipping day.
Customer-Returns Operations
The primary warehouse functions associated with customer returns include verifying what was returned, deciding whether credit should be issued based on its condition and status, and placing the numbers of products and associated quantities into a returns report that can be used by the office to apply the credit due. The report may be entered directly into the business software, a stand-alone software package, or handwritten. Returned products need to be moved back into salable inventory locations, usually the picking system, on an ongoing basis. 

Assessment 3
The goal of warehouse layout design is to optimize your warehousing functions and achieve maximum efficiency and space utilization.

A warehouse is typically divided into areas to support your everyday processes. These areas include: reserve storage, forward pick, cross docking, shipping, receiving, assembly/special handling lines, and quality/inspection area.
[image: http://2.bp.blogspot.com/_6ViTeFQPa7Y/SXHC-JvieUI/AAAAAAAAAA8/LJkiyrP-aj4/s400/warehouse+la.gif]
[bookmark: _GoBack]Designing a new facility starts with analyzing your current and projected data on the activities in each of these areas, including the receiving, shipping and inventory levels. This data should be supported by other considerations such as process flows, material handling equipment, type and styles of racking equipment, special handling requirements, and personnel.

When considering the layout and operation of any warehouse system, there are fundamental principles that are good practice. The principles are:

1) Using the most suitable unit load

2) Making the best use of space

3) Minimizing movement

4) Controlling movement and location

5) Providing safe, secure and environmentally sound conditions

6) Maintaining at minimum overall operating cost

Successful warehouse layouts must adhere to the principles, regardless of material being stored to:

i) maximize the use of space

ii) maximize the use of equipment

iii) maximize the use of labor

iv) maximize accessibility to all items

v) and maximize protection of all items

Although the objectives of warehouse layout and operation are easily recognized, warehouse layout problems are often complicated by large varieties of products needing storage, varying areas of required storage space and drastic fluctuations in product demand.

Therefore, an effective layout design of the warehouse is required to address these problems and accomplish the objectives.

The first step in laying out a warehouse is to determine the overall space requirements for all warehouse processes. The space requirements for each process should be computed and summarized to estimate the overall building requirements. Effective space utilization makes good use of total building volume and not merely the floor area.
[image: http://3.bp.blogspot.com/_6ViTeFQPa7Y/SXHJ03a8jkI/AAAAAAAAABE/MX87jCEJ2F8/s400/forklift.jpg]For example, when calculating the space required for the receiving and shipping staging area, the number of receiving and shipping dock doors and the turnaround time for each dock would be considered. A common practice is to allocate enough staging space behind each dock door to accommodate a truckload’s worth of material.
Some other processes that would be considered in the space requirement planning include case picking, pallet storage, broken case picking, packing and unitizing, customizing, cross docking and more.

Warehouses should also be designed based on current and future needs to: Facilitate changes in business/agency growth, and size/population of office and warehouse spaces within the building. Warehouse space should be easily adapted to new functions such as office (on ground or upper levels), computer centers, or light industrial/fabrication.Accommodate need for future loading docks, truck space, and car parking spaces if space configuration changes through effective site design. Address material handling technologies and business practice, such as "just-in-time" storage, which have fundamentally changed operation of warehouses and distribution centers, and will continue to do so. Include roof design with built-in extra structural capacity to handle addition of future rooftop equipment. Be designed with fire protection capacity to accommodate storage of materials with a greater fire hazard, especially needed with high plastic product content or packaging, and plastic shrink-wrapped pallets. 
It should also be able to maximize utilization of space while providing adequate circulation paths for personnel and material handling equipment such as forklift trucks. We should also use higher bays to take advantage of height allowances in the space. Alternative material handling methods will determine other building aspects, such as aisle widths, lighting design, need for mezzanine space, fire protection, and egress design. 
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