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B Commonwealth

Supply Chain Advisors .

Confidently Committing to a Distribution Center Design
When Demand is Unpredictable

Uncertain Times

“The future ain’t what it used to be.” Yogi Berra

Many companies that have experienced growth over the last few years have been reluctant to make major changes to their distribution
centers (DCs) due to unpredictable demand patterns. After the last decade of change, it seems the only thing certain is uncertainty
about growth levels, SKU proliferation, e-commerce changes, and a host of other factors. Companies are reluctant to expand their
DCs, invest in major distribution automation, or to upgrade their WMS systems. If the passage of time has not made the future any
clearer, the best course of action for growing companies is to invest in flexible technology and designs that can rapidly scale up, scale
down, or be reconfigured to meet future needs.

This report — first of a series — discusses some new ways for companies to approach their DC design decisions with confidence,
despite a less-than-ideal view of the future. It discusses the value of a new class of DC Design Tools. These applications can quickly
show a company the storage and throughput implications of a wide range of potential growth scenarios. The tools, which are based on
actual SKU-level sales data from the company, usually feature an interactive dashboard where variables like volume growth, SKU
proliferation, inventory policy, replenishment method, and so on can be actively manipulated by a user. As these variables are
changed, the tool displays real time DC storage requirements — what storage mediums should be used, how many pick-faces will be
required, and what pick rates will be needed. Using a DC Design Tool may not help build a better forecast, but it can show whether a
proposed design will be flexible enough to adapt to a wide range of future scenarios. In today’s uncertain age, “flexibility” is often the
overriding design principal for distribution centers, and can help break the decision paralysis that many companies are experiencing
with their DC design plans.

Assumptions

This report outlines the concepts and methodology to create a Storage Design Tool. While many of the underlying principals in
distribution are the same from one company to the next, each business has unique requirements: special product categories, special
order types, special handling characteristics. The goal of this report is not to be a line-by-line coding guide to create a completely
comprehensive design tool for all businesses. The objective is rather to discuss the manner in which to incorporate the major design
concepts with which most businesses must contend as they design a distribution center (DC).

The tools described in this document are built in a spreadsheet or other database tool, and not within a commercial design application.
In many cases, Commonwealth favors the use of spreadsheets as they can be created, revised, and quickly understood by most users.

Part 1 of this paper focuses on analyzing the storage requirements for DCs. Subsequent releases in this series will discuss how to
create a throughput design tool, and how to evaluate the results of both tools to determine appropriate storage and handling equipment
for the DC.
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Part 1: Creating a Storage Design Tool

Compiling Source Data

The first step towards a flexible distribution center (DC) design is to create a data model of the operation. The data model should
accurately represent the historical and present state of the DC, but should also allow the user to easily experiment with various sales
forecasts, various SKU proliferation scenarios, and other variables which govern the storage strategy.

While it is possible to arrive at a sound DC design by skipping the data analysis step and conducting site surveys of the product to be
stored, it is very difficult to forecast future needs using the site survey method alone.

One of the most common reasons for sub-optimal results in DC design projects is sub-
optimal data — not just poor data quality, but poor data gathering processes and poor handling
of outliers. Taking an incomplete or un-validated data set and simply starting the analysis is a
certain recipe for either inaccurate results or significant replication of work. With this

“One of the most common
reasons for sub-optimal
results in DC design is sub-

approach, errors and omissions in data are often not discovered until midway through the ~ Optimal data.”

analysis requiring extensive rework.

Good Data Gathering Practices

Identify Future Scenarios: Before sitting down to compile data, a company should first go through an exercise to determine
the range of potential future scenarios that are to be considered. Is the company considering constructing a new DC? Is the
company considering expanding the current DC? Will some inventory be held offsite in an overstock facility? Is there no
room for expansion, meaning that the solutions must be limited to making better use of existing space? What general material
handling solutions are being considered? Will the solutions be limited to vehicle and conveyor-based systems, or will more
automated goods-to-picker systems also be up for discussion? Is there an ongoing inventory reduction initiative underway? Is
a merger or acquisition in the works? The answers to these questions will help a company focus on its specific areas of need.
Identify the “Results” Metrics: Once the range of future scenarios has been laid out, attention should next be given to the
specific metrics which will help a company determine which designs make the most sense. Some key metrics which may
need to be analyzed include: type and quantity of storage mediums required for both forward pick and overstock areas,
throughput required at peak periods (lines picked per hour), handling unit throughput required (cartons or totes per hour), and
other similar figures. It is also important to give thought to whether the results will need to be viewed by product category or
business unit (i.e. how many flat garments will need to be stored vs. hanging garments). Create a detailed list of all the
metrics to be considered.

Identify Variables Which Will Impact Growth: What factors will influence the design of the DC five or ten years down the
road? Obvious variables include volume growth, SKU proliferation, and growth in key channels (like e-commerce). Other
important variables to consider are inventory policy (weeks of supply on hand), replenishment interval for the forward pick
area, growth of non-conveyables, and increased need for segregation by lot number of manufacturing date. Some variables
may move in different directions based on product category. Each variable for each category should be defined (i.e. 5
variables x 4 product categories = 20 variables).

Identify Data Requirements: Determine the data which will be needed to calculate the results. This step requires real thought
to connect the dots between data, variables, and results. For instance, if the goal is to view the number of carton-flow lanes
required in the DC based on three different levels of volume growth by product family, then the source data will need to
include sales volume by SKU with a field identifying the product family for each SKU.

Determine Baseline Data Range: 1t is important that a sensible baseline data set be used in the analysis. A good rule of
thumb is to use the smallest data set which will provide reliable results. For instance, for companies with stable growth and
little or no seasonality, a three-month history of sales and procurement is often sufficient. However, for companies with
significant increases in business during certain times of the year, a twelve month history may be required to paint an accurate
picture of the ebbs and flows of product in the DC. Additionally, if the most recent period of time reflects a non-
characteristic distribution pattern, it may be advisable to use a more representative period of time for the baseline model.
Create a Formal Data Request: To avoid needless replication of work, it is vital to create a clear, written data request so that
the individuals responsible for compiling the data have unambiguous instructions as to what is expected. It is also helpful to
include these individuals in a discussion as to the overall goals of the data analysis so that they may be able to provide any
additional suggestions as to which data should be compiled.
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e  Create Replicable Reports: 1t is rare that the first attempt at data compiling produces the final database to be used in the
analysis. Given that at least two iterations of analysis may be conducted, it is important to create standard, replicable reports
which can be run to compile the data in a consistent manner each time. Perhaps more importantly, in order for the design tool
to be a useful device far into the future, new data sets must be able to be uploaded from time-to-time and re-analyzed. It is
important to be able to re-create the same data reports easily and consistently.

e Export the Data: In most cases, the data will need to be exported from the company’s ERP system or reporting engine into a
Microsoft Excel or Access database where the data can easily be incorporated into the new design tool.

Ident”y mine

ify th !
1denti ch vquéhl.esl Da Detﬂ"e Data

nResul 'H selin
netrlcs which Groﬂth (- :E] Range

A Crucial First Step: Data Validation
Before beginning any analysis, careful validation must take place to ensure that the data set conforms to the requirements in the data
request. Typical steps in validation include:

e Confirm fields: Ensure that all of the requested fields have been provided. Highlight any extraneous fields and have them
removed from the report to keep the data file size manageable.

e Clarify field details: Carefully review each field to determine what units are being used so that results are interpreted
properly. Are measurements in millimeters or inches? Are sales in units or order lines?

e  Check formatting: Ensure that the data in each field is properly formatted with no errors. As an example, the “quantity on
hand” field should consist of positive integers. Product categories should be consistent with no typographical errors. (i.e.
“Apparel” vs. “Apparrel”).

e Check consistency: The data will often be delivered in the form of multiple tables. In order to cross reference and compile a
master list, it is important to make sure that the part numbers are consistently formatted. Simple differences like punctuation
(223-1 vs. 223/1) can prevent proper cross referencing. In many instances, the formatting can cause issues that are not easily
identifiable (i.e. numbers formatted as text, part numbers with leading zeros that have been dropped, etc.) In some cases,
SKUs will be missing from certain data files. For example, the sales history may list a certain quantity sold of a given SKU
while the inventory snapshot does not list the SKU at all. Does this mean that the SKU was not in stock when the snapshot
was taken? Or was it inadvertently left out of the data set? Questions like this must be researched.

e Check pack sizes: A common source of errors, especially with product cube, involves mistakes with pack sizes. For instance,
the dimensions on file may refer to a 6-pack of product, rather than an individual unit. Careful attention should also be paid to
odd pack sizes and units of measure. Reels of product stocked in linear inches or containers of product stocked in ounces can
wreak havoc on a storage calculation.

e Summarize data and review ranges: Each field should be summarized and the ranges of values should be listed. For example,
cubic volume of product for all SKUs may range from 15 cubic feet to 100,000 cubic feet. These ranges offer an opportunity
to perform some basic sanity checks, as extreme values may illustrate a simple data entry error.

e Manage outliers: It is important to manage outlying data points in a consistent, sustainable way. Rather than changing
incorrect data in the spreadsheet, the data should either be changed in the master database, or else minimum and maximum
value adjustments should be made in the design tool. These adjustments must be made in a way that will enable future data
uploads to be validated and adjusted without requiring manual changes to data.
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In the Absence of Data...Survey!

In some cases, there simply isn’t enough good quality data to create a reliable design. When this happens, it’s time to roll up the
sleeves and survey the DC, collecting visual information on what needs to be stored. There are generally four methods which can be
used to gather this information:

e Method #1

eProduct Cube: Use a database of product dimensions.

=d  Method #2

eSurveyed Storage Cube: Survey each item in each bin in the DC. Record the SKU number
and capture some information as to the amount of space occupied by that SKU in the
DC.

= Method #3

eUtilized Bin Cube (bin-by-bin): Measure the dimensions of each bin, and capture the
rough percentage of space in each bin which is occupied by product. (Not a SKU-specific
method)

= Method #4

eUtilized Bin Cube (aggregate): Measure the dimensions of each bin, and determine a
general utilization factor that applies to each bin type. (Not a SKU-specific method)

Checks and Balances

Even if “good” product cube data is available, it is almost always advisable to check the result of a Method #1 analysis by performing
one of the other three analyses. The results should be relatively similar. If they are not, then an effort should be made to understand
why the discrepancy exists. It is due to a normal margin of error in one of the methods? Is an assumption incorrect? Reconciling the
two methods will often provide valuable insights into the operation that would not be obtained otherwise.

Typical Data Sets

o Item Master e Location Master
o SKU# o Bin#
o Description o Storage medium type
o Unit of measure o Warehouse zone
o Dimensional data o Bin dimensions
= Length e Historical Sales Orders
*  Width e Inventory Snapshots
* Height e Historical Purchase Orders
Weight

Qty. of units in a case
Qty. of cases on a pallet
Pallet height

Pallet Ti-Hi

Other product attributes

O O 0O O O O

Deep Dive: Gathering and Maintaining Cube Data

An accurate database of the cubic dimensions and weights of every SKU is a key requirement for data-driven DC design. There are
actually a number of reasons that this data is important to maintain beyond pure DC design, such as the following processes and
initiatives:

e  Ongoing slotting initiatives
e Bin replenishment calculations
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Cartonization calculations (to enable picking directly to the shipping container)
Directed put-away calculations

Companies typically fall into three categories in regards to maintaining dimensional data:

1.

Companies that have cube data and actively use it: These companies are in the best position to begin a data-driven DC design
project. The data exists, and has been real-world-tested in some respects, such as by using the data for cartonization or other
purposes. Hopefully, the most egregious data errors have been identified and corrected, and the data set is fairly reliable
overall.

Companies that have cube data but have not yet used it: While the heavy-lifting of gathering the data has been completed, the
accuracy of the database should be viewed as highly suspect until it has been tested in actual use. Data errors are extremely
easy to make, and can significantly throw off the results of an analysis if not identified. Companies in this situation should
pay close attention to the Data Validation suggestions in the preceding section.

Companies that have not yet gathered cube data: These companies have some work ahead of them, to be sure. There is no
time like the present to begin gathering this data. As the paragraph above points out, good cube data can very useful.
Companies should immediately begin building this database based on the guidelines listed below.

There are several methods for gathering cube data, each with its own merits:

Hand-measuring: For companies with less than 5,000 SKUs, this may be a viable method of data gathering. Each SKU is
hand-measured and a paper list is maintained, which is eventually logged into a proper database. While this method does not
involve expensive equipment, it is very time consuming and prone to measuring errors and inconsistencies.

Cubing devices: Ultrasonic cubing devices have been in use for many years and
are a reliable means of gathering dimensional data on SKUs. A device from
Cubiscan is shown in figure 1. A SKU is placed in the target area of the device,
and then a series of ultrasonic waves measures the dimensions of the object in a
matter of seconds. The weight can also be simultaneously captured. If the item is
bar-coded, then the SKU number can be scanned as well.

Cubing devices are a fast way to capture dimensional data for a large number of
SKUs. The technology, however, is not inexpensive. If the data gathering is
likely to be a one-time exercise and new parts are introduced in relatively small
quantities, then a company should investigate renting a device for a month or oo, Quantronix, Inc.
two to build the database. Figure 1: Cubing Device

Cubing devices can often be mounted on a cart with a portable power supply to allow workers to walk through the
distribution center and scan each item, rather than having to move product to the device. This is often a more efficient way to
gather the data. Cubing devices usually capture the data and write them to a very simple database which can then be imported
into a spreadsheet. Several user-defined fields are usually available as well.

Manufacturer-provided data: The manufacturer’s product specifications can be another source of dimensional data. In
Commonwealth’s experience, the accuracy and formatting of this data varies greatly from company to company. Caution
should be used when utilizing data from this source.

As noted previously, one of the most common sources of dimensional errors lies in the improper capturing of pack-size data. As the
cubing exercise begins, the individuals capturing the data should be thoroughly trained on the correct method for noting pack sizes. It
is usually advisable to capture as many pack sizes as possible for a single product (i.e. unit dimensions, inner-pack dimensions, master
pack dimensions). For product which either arrives or ships on a pallet, this is usually a good time to capture the TI-HI information
(number of cases per tier, number of layers per pallet). It is also a good idea to have the dimensional data gathered by a small, core
group of workers to ensure consistency in the manner in which pack sizes are accounted for.

It is important to note that parts come in many shapes and sizes and this can often cause misleading results. Many items can be neatly

nested and can be stored in a fraction of their calculated storage requirements, while other items may be fragile or awkwardly shaped
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and require additional storage. Keep this in mind when reviewing storage allocations and assume that some adjustments will most
likely be required in practice, but the results are typically adequate for general planning purposes.

After a meaningful group of data has been collected, this partial data set should be validated, outliers should be examined, and any
necessary adjustments should be made to the data collection practices.

Creating the Storage Design Tool

Now that an accurate and complete data set has been compiled, the next step is to develop the first of the two design tools: the Storage
Design Tool. Commonwealth generally advises that the Storage Design Tool be completed prior to the Throughput Design Tool as the
results provide vital information regarding the amount of space in the distribution center (DC) which will have to be allocated for
storage — both in forward picking and in overstock. This will also determine the remaining space available for things like packing and
shipping, buffering, sortation and other functional areas.

The purpose of the Storage Design Tool is to allow a user to manipulate key variables like volume growth and SKU proliferation, and
see — in real time — the storage requirements for each scenario. (Figure 2)

Figure 2. Growth Variables and Design Tool Output Example

Growth Variables

Inventory Policy,

Design Outputs

Expected SKU Expected Method A: Projected |  Weeks of
Proliferation |Volume Growth | Change in Weeks of Supply,
Product Categories (5 Years) (5 Years) Supply On-Hand | Forward Pick

No. of SKUs | No. of Units |  Single-
No. of Bins [Slotted In This|Stored In this| Location
Bin Type Required Bin Type Bin Type

Health & Beauty 7.0% 18.0% -12.0% 20 Static Shelf, 12x 12x 14 11,376 9,987 8904567
: Forward 7
Cosmetics 14.0% 15.0% 0.0% 20 pick Areg | Corton Flow, 102x 12x 10 15,823 13002 27004357
General Merchandise 1.0% 3.5% -20.0% 2.0 Pallet Flow, 96 x 40x 60 298 300 166,95477
Seasonal 5.0% 7.0% -20.0% 4.0 Subtotal, Forward Pick Area: 27,497 23,289 3,757,845
Other 1.0% 10.0% O 200% 20 Decked Rack, 42 24 x 24 7,001 6997 890,986
Total 9.1% w2’ Overstock Pallet Rack, 48 40x 30 765 867 360963
Area  Pallet Rack, 48 x 40x 60 2,624 1,823 1,744,568
Pallet Rack, 48 x 40 80 88 45 1,899
Subtotal, Overstock Area: 10478 9732 298416
Grand Total 3997577/ 61621 16558

Design Concepts
Thirteen key design concepts are discussed below. The specific way that these concepts must be incorporated into the design tool will
be discussed in the following sections.

General Concepts
1. Conservative inventory policy: Many companies assume that over the course of a DC design project, they will finally get
their inventory over-supply problem under control. While this is a laudable goal, our experience suggests that changing
inventory policy is a difficult process that does not necessarily occur simply because a DC re-design takes place.
Commonwealth recommends making very conservative assumptions regarding reduction in average weeks of supply on hand

in the DC.

Overstock Concepts

2.  Minimum purchase quantity: Many SKUs have a minimum re-order quantity from the vendor. It is prudent to allocate
enough space in the DC to house at least this minimum re-order quantity.

3. Overlapping replenishment: In most cases, the new supply of a SKU will arrive from a vendor prior to the existing supply
being completely depleted. This creates a condition of “overlapping replenishment” in the DC which must be accounted for.

4. Inventory draw-down: After a new supply of inventory arrives, it is progressively drawn down to a certain level before the
next supply arrives.

5. “Top-off logic”: In most instances, the bin which is designated to house a given SKU may be slightly larger than required. As
an example, only 1.2 pallets of a SKU may be needed on hand, but 2 full pallet positions have been allocated for it. In this
case, 80% of one of the pallet bins is empty. If a new supply of the SKU arrives and will occupy 50% of a pallet position,
then this new supply can be used to “top off” the partially full pallet location and no new space needs to be allocated for it.
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Forward Pick Area Concepts

6. Pack sizes: Generally, the minimum quantity of a SKU which will be kept in the forward pick area is a single case of the
product. This will simplify replenishment and ensure that split-cases are not stored in the overstock area. Therefore, if the
target supply in the forward pick area is less than a full case of product, then space to store a full case must be allocated.

7. Bin break points: After specific bin sizes have been defined, it is important to determine the maximum number of that bin
type that any one single SKU is allowed to occupy before being slotted in the next larger bin type. For example, it is common
to specify that if any one SKU occupies more than four or five lanes of carton flow rack, that it will be stored on a pallet
instead.

8. Bin utilization factors: In most cases, product will not fully occupy all of the available space within a bin for various reasons.
When allocating parts based on data, bin utilization factors must be used to reduce the total available space in a bin to the
amount of space that will reasonable be utilized by product.

9. The 95% rule: This rule states that if 95% of the supply of a SKU will fit in the forward pick area, then the entire supply of
the SKU should be slotted there. This avoids having small overstock quantities of item which is often not space efficient. The
95% factor can be setup as an adjustable variable.

10. The “one-case” rule: In forward pick areas, if only one case of a SKU will fit in the forward pick bin, then it is usually wise
to allocate space for at least two cases to allow for overlapping replenishment.

11. Longest Dimension: It is usually wise to determine forward pick bin size based upon a SKU’s longest dimension in addition
to pure cubic volume.

12. Conveyability/Packability: If the forward pick area is to be within a conveyor-based system, then it is wise to consider
whether a SKU is capable of being conveyed by itself on a conveyor system, or whether it is able to be re-packed within a
shipping container.

13. Weight: In piece-pick forward pick areas, it is often a good idea to designate a maximum weight of a particular SKU that will
be allowed in this area for ease of handling.

Structure of the Design Tool
Proper forethought must be given to the overall structure of the design tool. For the purposes of this document, we will assume that the
design tool is being built in a spreadsheet, although other database tools can certainly be used as well.

e Raw data worksheets: For every report which must be exported from a host application, a separate worksheet should be
created in the design tool. The data from the report should be pasted into the worksheets in completely raw format to allow
for future data sets to be easily added to the workbook without complex reformatting needing to occur.

e  Master data worksheet: This worksheet will serve as a means of compiling all of the known data for a given SKU. It can
either be a standalone worksheet, or the Item Master worksheet can be used as a starting point. If the latter option is chosen, it
is vital to protect the raw item-master data and not allow it to be edited. Whatever option is chosen, the Master Data
worksheet cross references data from the Historical Sales Orders, Inventory Snapshots, and Historical Purchase Orders
worksheets. Most of the major calculations at the SKU level will be performed in this worksheet.

e Storage Medium Worksheet: This worksheet is used to define the various storage mediums which will be considered for the
DC. The dimensions of each medium is specified, as well as rules such as utilization factors and breakpoints.

e Dashboard Worksheet: This is the main user interface for the completed workbook. It consists of two main components:

o Variables: The variables (such as projected growth, SKU proliferation, etc.) which were identified at the outset of
the project are specified here, and can be manipulated by the user to view the impact on storage requirements.

o Outputs: Outputs are generally the quantity and type of storage mediums which will be required in both the forward
pick and reserve areas.

Creating the Design Tool...in 13 Steps
This section defines the general steps involved in creating the Storage Design Tool. It should be emphasized that these are guidelines
only. Every DC is different, and the process of analyzing it should be adapted to the needs at hand.

1. Develop SKU List
a. Compile a list of unique, active SKUs to be stored in the DC
b. Collect historical sales data for each SKU
c. Determine the average weekly sales for each SKU, taking note that some SKUs may not have been active the entire
historical period

Commonwealth Supply Chain Advisors « 20 Park Plaza, Suite 400 | Boston, Massachusetts 02116
(O) 617.948.2153 | (F) 617.507.6112 | www.commonwealth-sca.com

Page 9 of 14


http://www.commonwealth-sca.com/

d. Determine the current on hand quantity for each SKU
e. Determine current weeks of sales on hand for each SKU
f.  Determine minimum vendor order size for each SKU
2. Create variables to adjust “weeks on hand” requirements
a. Variable #1: Weeks of sales to be stored on hand for the entire DC
b. Variable #2: Weeks of sales to be stored on hand for the forward pick area
3. Seasonality: Review seasonality and determine how it should be addressed (create a seasonality adjustment variable if
required)
4. Account for Growth
a. Create Variable #3: Projected volume growth factor
b. Create a growth-adjusted average weekly sales (Variable #3 x weekly average sales)
c. Create growth-adjusted quantity on hand figure for each SKU (growth-adjusted average weekly sales x current
weeks of supply)
5. Create Variable #4: Determine the minimum quantity to be stored in forward pick location (usually a percentage of the case
size)
6. Target On Hand
a. Determine the target quantity on hand in the DC for each SKU (variable #1 (target weeks on hand x growth-adjusted
average weekly sales))
b. Determine the target quantity on hand in the forward pick area for each SKU based on variable #2 (target weeks on
hand in forward pick x growth-adjusted average weekly sales)
c. Adjust for pack size by rounding the target quantity on hand (forward pick area) up to the next full pack quantity to
simplify replenishment
d. Adjust for current quantity on hand values: review the on hand quantities and adjust values that exceed the on hand
storage goal, these values can often skew on hand storage totals
7. Product Dimensions
a. Determine overall cube of each SKU unit (length x width x height)
b. Determine maximum dimension of each SKU (largest of length, width, and height dimensions)
8. Determine possible storage options
a. Create a range of storage mediums (i.e. shelving, carton flow, pallet, etc.)
b. Define length, width, height of each storage option
c. Define a typical cube utilization percentage for each bin type
d. Determine the maximum number of a given bin which can be occupied by a single SKU before the SKU is slotted in
the next largest bin type
e. Determine the maximum cube of product which is to be slotted in a given medium
f.  Define the longest dimension of an item which can fit in each bin
9. Using cube to allocate SKUs to storage mediums
a. Determine the required cube to store the forward pick quantity for each SKU
Determine the optimal forward pick bin for each SKU based on maximum cube
Alternately, determine the optimal forward pick bin for each SKU based on longest dimension
Select the largest of the two bins sizes (cube vs. longest dimension)
Determine the number of bins required to house the target supply of each SKU in the forward pick area and adjust
any items that exceed the maximum number of locations for that medium
10. Adjust for slow moving SKUs (aka “dogs”)
a. Create Variable #5: Minimum weeks of sales to qualify for forward pick area
b. Remove slow moving SKUs that do not meet variable #5 requirements from the forward pick areas
11. Tally storage bays
a. Convert to equivalent bays: Determine the definition of a “bay” (often a bay is defined as a section between two
structural rack uprights, 96” wide x 96 deep x ~60” tall)
b. Determine how many of each bin type will fit in an equivalent bay (ex: 2 pallet flow bins fit in a bay, 25 lanes of
carton flow fit in a bay, 120 shelf bins fit in a bay)
c. Determine how many equivalent “bays” are required to house the supply of each SKU
d. On the dashboard tab, display a running tally of the number of bays required to house a SKU

°o a0 o

12. Tally overstock storage bays
a. Determine the cubic volume of all of the bins allocated for a given SKU in the forward pick area
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b. Determine the maximum number of cases which can fit in the number of bins allocated (topped off quantity)
c. Determine the overstock quantity (total quantity on-hand minus topped-off quantity in forward pick area)
Adjust overstock quantity for pack size: take quantity on hand in overstock area and round up to the nearest full case
quantity
Determine the cube of the adjusted overstock quantity
Define an overstock pallet size
Determine the number of standard pallet equivalents required to store the overstock quantity of each SKU
Create Variable #6: Rounding factor for overstock pallets: This factor determines the minimum fraction of a pallet
which will be allocated for overstock storage. If set to “1”, then if a SKU requires 1.2 pallets to house the overstock
quantity, then the tool will allocate 2 full pallet positions for the storage. If set to “.5”, then the tool will only
allocate 1.5 pallets for the storage.
i.  Determine rounded quantity of overstock pallets required for each SKU
j- Adjust for current quantity on hand: in many cases the assumption will be made that the quantity slotted in the
overstock area will not exceed the growth adjusted total quantity on hand in the DC
k. Determine if the minimum order quantity for a SKU exceeds the quantity slotted in overstock. If it does, then this
additional supply must also be slotted in overstock
1. Determine additional minimum order quantity to be slotted for each SKU
m. Determine top-off space available in overstock for each SKU (if 1.2 pallets of storage are required, and 2 pallet
positions are allocated for storage, then top-off space available = .8 pallets)
n. Determine if the top-off space will be sufficient to absorb the additional minimum order quantity
o. Ifnot, then slot the additional minimum order quantity in additional pallet locations
13. Inventory Drawdown
a. Create Variable #7: Inventory drawdown factor for facility replenishment (how many weeks of supply of each SKU
will still be on hand when the next shipment arrives from the vendor?)
Determine for each SKU how many overstock units will be freed up when the inventory draw-down occurs
Determine the equivalent number of pallet positions which will be freed up
Round the previous value to the nearest pallet rounding increment
Determine if additional pallet positions are still required to house minimum order quantity even after inventory
drawdown occurs
f.  Allocate space for these additional pallets if needed (overlapping replenishment pallets)

Fw oo

N

Figure 3 Summary of Variables

Variable #1 *Weeks of sales on hand in the DC

Variable #2 *Weeks of sales on hand in forward pick area
Variable #3 eProjected volume growth

Variable #4 eMinimum quantity in forward pick (fraction of a case)
Variable #5 -;\)/ilciEimum annual weeks of sales to qualify for forward
Variable #6 *Rounding factor for overstock pallets

Variable #7 e|Inventory drawdown factor for facility replenishment

*SKU Proliferation

*95% rule

eGrowth variables by family group

eCapped values for managing outlying data points

Other Variables
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To be continued...
The next installments in this series will discuss:

e  Creating a throughput design tool
e Using the design tools to design flexible material handling systems
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Start Planning Your Distribution Center Today

Additional Resources:
Ebook: 6 Ways to Postpone Distribution Center Expansion

Paper: E-Commerce in the Distribution Center — Making a Graceful Transition

Presentation: Improving Warehouse Productivity Without Tier 1 Technology

About Commonwealth Supply Chain Advisors

Commonwealth is a leading supply chain consulting firm that helps companies of all sizes structure their supply chain networks,
design distribution centers, and select and implement warehouse management systems (WMS). Commonwealth is based in Boston and
works with clients across the globe. For more information, visit www.commonwealth-sca.com or contact Jennifer Thomas at (617)
948-2153.
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