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Main Points 

1. Facilities planning requires 
five types of key input data. 

2. For ease of recall, the five 
key inputs are designated by 
the five-letter sequence: P-Q-
R-S-T.  These stand for: 

• Products (or materials 
or services) 

• Quantities (sales 
volumes & inventory) 

• Routing (or processes of 
necessary operations) 

• Supporting Services (for 
people, processes and 
information systems) 

• Timing (operating hours, 
seasons, urgency…)  

3. The facilities planner must 
collect data from others for 
each of the five key inputs. 

4. When collecting data, be sure 
to challenge its correctness 
and underlying assumptions, 
especially regarding “R” the 
routing or process. 

5. This act of challenging is 
symbolized by the letters    
W-H-Y on the teeth of the 
key. 
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Main Points 

1. Items with common physical 
characteristics, order structure 
or other factors can typically 
be stored and picked in the 
same way and will often be 
stored in the same area. 

2. Using these 15 factors, 
hundreds or even thousands 
of items can be grouped into a 
few manageable categories 
for selection of storage 
methods. 

3. Procedurally, it is best to start 
with the five physical 
characteristics, since 
differences here will usually 
have the most impact on 
picking and storage methods.  
Then consider order structure, 
and finally other factors as 
may be appropriate. 

4. The same factors can be used 
to classify materials for 
purposes of selecting material 
handling methods.  Here, the 
five physical characteristics 
are most important and often 
sufficient for classification. 
Order structure and other 
factors typically have less 
significance. 
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Main Points 

1. In order to size storage areas, 
we must know the amount of 
inventory that will be on 
hand. 

2. It is good to know the 
maximum and minimum 
inventory levels for items and 
item-families.  But sizing of 
storage areas should typically 
be done for average inventory 
levels.  Otherwise, too much 
capacity will be provided, 
since all items are not at their 
maximum at the same time. 

3. The only exceptions would be 
if fixed storage assignments 
must hold maximum amounts 
because the items cannot be 
stored in additional, separate 
locations. 

4. For purposes of storage 
grouping and zoning, flow 
analysis, and eventual 
slotting, we need to know 
popularities (order 
frequencies) and order sizes. 

5. Compiling this information 
may require assistance from 
the Information Systems 
department. 
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Main Points 

1. An inventory profile is 
essential to determine the 
best storage methods. 

2. Items on hand in large counts 
of stored units will typically 
use a different method than 
those with low counts. 

3. If stored items are subject to 
date-lot or batch code 
consumption -- using the 
oldest first -- the profile 
should be plotted in stored 
units per item-batch, not just 
per item. 

4. In this example, a few stored 
batches are very large. At the 
other extreme, about 40% of 
stored batches consist of 
only 1 or 2 pallets. 

5. Space can be saved by using 
high-density storage methods 
for the large batches: deep 
lane floor stack if stackable; 
drive-in rack if not; deep 
lane shuttle rack if budget 
permits. 

6. For small item-batches, the 
need for accessibility works 
against high-density 
methods. 
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Main Points 

1. Many specific analyses 

should be performed to 

properly plan an order-filling 

operation. 

2. Two that should always be 

performed are the 

Seasonality profile and the 

Product-Quantity Plot. 

3. If the peak-to-trough range is 

extreme, the planner may 

need two solutions, one for 

peak and one for off-peak 

periods. 

4. When a few fast-movers 

account for a significant 

percent of total volume, the 

methods used for these items 

will often be different than 

those used for slow movers. 

5. Beware of single, “one-size-

fits-all” methods and 

solutions. 
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Main Points 

1. Virtually all storage facilities 

or areas exhibit the flow 

pattern shown here – from 

receipt through putaway, 

then via picking or retrieval 

to staging and issue or 

shipment. 

2. The number of sub-areas 

depends upon the extent to 

which stored loads are 

broken down and picked as 

cases, cartons, or individual 

packs or items. 

3. Storage blocks may be 

further sub-divided by 

storage group or material 

class. 
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Main Points 

In industry, six things happen to 
parts or materials: 

1. An operation changes the 
physical form of products 
or materials.   

2. A transportation changes 
the location of products or 
materials. 

3. A handling changes the 
position of products or 
materials as they are 
arranged or prepared for 
another action.  

4. An inspection verifies and 
changes the status of 
products or materials. 

5. A delay is a temporary 
hold when conditions do 
not permit or require the 
performance of the next 
planned action. 

6. A storage holds products or 
materials against 
unauthorized removal. 

These symbols (except for  
handling) are the standard 
ASME process charting 
symbols as defined in  
ANSI Y15.3M 1979.  (They are 
available in Microsoft Visio as 
the TQM stencil). 
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Main Points 

1. The operation process chart 

is a key input to layout 

planning. 

2. It is also the best tool for 

analyzing and finding 

opportunities to improve a 

process.  For this reason, the 

process chart and any 

improvement planning 

should precede layout 

planning. 

3. Process charts can be drawn 

at varying levels of detail. 
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Main Points 

1. Process charting symbols 

show operations performed 

but not the equipment being 

used. 

2. Here, a standard set of 

simple icons enable the 

planner to the indicate 

equipment used, 

3. Transport Units refer to the 

loads traveling between 

operations. 

4. Handling Equipment enables 

the travel operations. 

5. Storage Equipment enables 

the holds – staging or 

storage. 

6. Fuller sets of symbols are 

available in Microsoft Excel 

at www.RichardMuther.com  

Register for Downloads and 

look for 1245, 1247,  1248 

and 2247. 

 

http://www.richardmuther.com/
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Main Points 

1. Process chart symbols show 

sequence of operations 

performed. 

2. Equipment symbols show 

material handling, storage 

and transport units at each 

operation. 

3. Notes explain the operations 

and flow paths in greater 

detail. 

4. In this process, the putaway 

can follow four paths. 

Putaway on the shipping 

floor is the preferred and 

expected path for currently 

active products. But if floor 

positions are full, or the 

product is not currently 

active, three other paths are 

possible and must be 

provided for. 

5. Documenting processes in 

this way helps to identify 

and plan for exceptional 

conditions. 
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Main Points 

1. The operation process chart uses six 
standard symbols to describe 

physical actions. Developed in the 
late 1920s by Frank and Lillian 

Gilbreth, this type of chart was 
popularized in the 1930s and ‘40s 

by Allan Mogensen, in his Work 
Simplification Program of 

Continuous Improvement. In the 
1950s two symbols for information 

processing were added by Ben 
Graham, in his popular program of 

Paperwork Simplification. 

2. Mogensen called for asking five 
questions and “why?” about each 

operation, followed by five possible 
actions to simplify work before 

standardization. 

3. In classical application, symbols are 
numbered sequentially by type in 

order of their appearance.  The last 
symbol of each type shows the 

number of such actions in the 
process.  Thus, as pictured here, a 

receiving process consists of: 

1 physical operation 

0 storages 

5 inspections 

1 handling 

3 delays 

4 moves 

4 information processing steps 

4. This example combines some 
operations.  With more space and 

detail these could be broken into 
additional symbols for sub-

operations and even motions if 
desired and appropriate. 
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Main Points 

1. When the process is straight-

forward, without frequent or 

important assembly or 

disassembly operations, the 

process analysis can be made on 

a pre-printed form. 

2. The Flow Process Chart is a 

classical industrial engineering 

tool.  It was developed in the late 

1920s by Frank and Lillian 

Gilbreth, and popularized in the 

1930s and ‘40s by Allan 

Mogensen, in his Work 

Simplification Program of 

Continuous Improvement. 

3. Built into the chart are classical 

analyses and actions that may 

improve the process.  

4. Pre-printed symbols assure that 

we identify all moves and record 

their distance and quantity or 

intensity of flow.  Processing, 

delay, and storage times can also 

be recorded. 

Note:  

 Form 531 is available in 

Microsoft Excel format from our 

website at 

www.RichardMuther.com 
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Main Points 

1. Reading from left to right, this 
chart shows common choices of 
equipment at each stage of the 
warehousing process. 

2. To make sound equipment 
selections, the planner should 
understand the basic choices at 
each stage, recognizing that these 
may differ for material-storage 
groups. 

3. Note the inclusion of storage 
equipment.  Choice of storage 
equipment must be compatible 
with material handling and order-
picking equipment “on both 
sides.” 

4. In warehouses, the planning 
challenge is to choose the best 
combinations of handling-and-
storage equipment. 

5. When the primary mission of the 
warehouse is order fulfillment (as 
opposed to bulk or long-term 
storage), the selection process 
should start “in the center,” with 
the choices of storage and order-
picking equipment and then “bolt 
on” the handling equipment 
bringing material in and taking it 
away. 

6. First, identify the best choices for 
each material storage group. 
Then decide if second choices or 
even third should be accepted for 
the greater good of commonality 
and flexibility, assuming that all 
choices can be cost-justified. 



Notes 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

Main Points 

1. Generally, material storage 

groupings will be based on 

differences in the physical 

characteristics (P) and usage 

patterns (Q) of ordered 

items. 

2. These differences will often 

result in different processes 

and methods (R) for picking, 

storage, and material 

handling (transport). 

3. When practical, methods  

decisions should be made 

ahead of layout planning.  

Then, alternative layouts will 

be developed and evaluated 

for a single, chosen set of 

methods. 

4. In some cases, the choice of 

methods and their impact on 

the layout will be so 

significant that the methods 

decisions must wait and be 

made in conjunction with 

layout evaluation.  In such 

cases, the planners will be 

evaluating alternative 

layouts that vary in terms of 

picking, storing and handling 

methods. 
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Main Points 

1. Material moves through storage 
areas in five sequential 
operations: 

• Transport: Deliver from 
prior operation. 

• Handling: Place or put away 
into storage. 

• Store or hold. 

• Handling: Retrieve or 
withdraw (order picking). 

• Transport: Deliver or take 
away to next operation. 

2. In unit load operations, the 
equipment used to deliver and 
take away typically performs the 
handling into and out of the 
storage equipment.  Thus, only 
three equipment decisions are 
required. 

3. In case picking, broken case  or 
“each” picking operations, the 
unit of material typically 
changes form as it is put away 
and/or picked from storage. 
These “handlings” may be 
performed by a person, or by a 
piece of specialized equipment 
other than that used to deliver 
and take away.   

4. Thus, five equipment decisions 
are required and the equipment 
used for material movement 
must be compatible with that 
used for storage and picking.  
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Main Points 

1. Flow process chart input for 
laying out a central 
warehouse to supply three 
manufacturing plants with 
purchased components. 

2. Numbered symbols represent 
major activities and areas to 
appear in the layout.  
Symbols indicate the type of 
operation performed. 

3. Text explains operations 
performed at each activity-
area. 

4. Flow lines between symbols 
show material flow paths 
(routes). 

5. Letters on flow lines indicate 
material classes (types of 
material) moving on each 
flow path. 

6. Equipment symbols indicate 
how picking, storing and 
material handling will be 
performed. 
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Main Points 

1. Process support areas are  
rarely identified on a process 
chart or values stream map. 

2. As a result, they are often 
overlooked when focusing 
on layout and flow of stored 
product and order picking.   

3. Collectively, these areas may 
consume 5% to 7% of space 
underroof.  

4. They are also a source of 
activity relationships – some 
of which will be important 
for reasons other than flow 
of materials. 

5. Personnel support may 
consume another 5% to 7% 
of space underroof, or even 
more if the facility houses 
significant clerical activity 
such as order processing, 
procurement, or sales. 

6. Personnel support areas are 
also a source of important 
relationships other than flow. 
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Main Points 

1. Planners should know the 
hours and days of operation 
for each activity-area in the 
layout.   

2. Sequential operations that 
are not running concurrently 
may require buffer space or 
capacity between them. 

3. Peak periods and their 
impacts should also be 
understood.  Typically these 
include seasonal and holiday 
demands, cut-off times on 
ordering, and possibly 
calendar-related behavior in 
sales. 
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Main Points 

1. Key inputs are always 

changing and evolving. 

2. Projecting key inputs is 

essential when planning 

major capital investments 

with long useful lives. 

3. Projecting key inputs requires 

a seat at the table where 

business strategies and plans 

are made. 

4. Since long-range projections 

and access to business 

strategy are often sensitive, 

be prepared to educate senior 

management on your need to 

know. 



Notes 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

COPYRIGHT 2020.  RICHARD MUTHER & ASSOCIATES – LWDC Training: Key Input Data for Layout Planning Page 25 

Main Points 

1. The Forecast Summary is a 

compact way to summarize 

long-range thinking and 

plans for the five key inputs. 

2. The completed Forecast 

Summary should be 

reviewed and confirmed by 

top management. It should 

be consistent with stated or 

published business plans. 

3. Several pages may be 

required to record all 

relevant information. 

4. It is generally helpful to 

summarize the recent past 

and the present as points of 

reference for statements 

about the future. 

5. The Forecast Summary for 

each site or facility should be 

updated annually or when 

significant changes are made 

in business plans or supply 

chain strategies. 
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