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ABSTRACT

Company X is a discount department store retailer that was founded over forty years ago,
offering off-price, name-brand clothing, shoes, jewelry, and home and bath items. Within these
categories, mainly the home and bath departments, Company X distributes a large amount of
“fragile” items. Fragile items are defined as anything liquid or breakable, such as shampoos,
perfumes, or glassware. The current fragile work area was designed within the pre-existing
warehouse footprint and with limited resources. The Standard Operations Procedure (SOP)
within this area includes a large number of touches per item, inefficient packing, and many
manual operations. The goal of this thesis is to identify any opportunities to improve the SOP
processes (prep, put, or pack) to increase the overall productivity of the department and provide
details on how to simplify the tasks of the associates as much as possible. After an onsite visit,
best practice research, and data analysis it is recommended that Company X make changes to the
box sizes, shelving racks, and pallet organization in the current East Coast processing center. If
the SOP was to be recreated given no limitations, in addition to the changes made to the current
processing center, it is also recommended that Company X increase automation and alter their
put-to-light system to accommodate multiple SKUs at the same time. The incorporation of these
changes to Company X’s Standard Operations Procedure for packaging and shipping fragile
items will help to improve productivity and lead to a more efficient operation.
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Chapter 1
Introduction

Company X is a discount department store retailer that was founded over forty years ago.
Currently, Company X has 651 stores in forty-five states and Puerto Rico. Their supply chain
consists of seven distribution centers, four which reside on the East coast and three which reside
on the West coast. The East coast distribution centers include two processing centers, one storage
center, and one “Garment on Hanger” (GOH) center. The West coast consists of two processing
centers and one storage center that mirror the buildings on the East coast.
Company X offers off-price, name-brand clothing, shoes, jewelry, and home and bath
items. Within these categories, mainly the home and bath departments, Company X distributes a
large amount of “fragile” items. Fragile items are defined as anything liquid or breakable, such
as shampoos, perfumes, or glassware. They plan to ship about 13.8 million fragile items per year.
About 50 percent of the fragile items are processed and shipped through the West coast
distribution centers. The remaining 6.9 million items are processed and shipped out of the East
coast distribution centers.
The East coast distribution centers are looking for ways to be more efficient in preparing
fragile items for shipment. The current fragile work area was designed within the pre-existing
warehouse footprint and with limited resources. The Standard Operating Procedure (SOP) within
this area includes a large number of touches per item, inefficient packing, and many manual
operations. The goal of this thesis is to identify any opportunities to improve the SOP processes
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(prep, put, or pack) to increase the overall productivity of the department and provide details on
how to simplify the tasks of the associates as much as possible. In addition to improving the
current operations, Company X is in the process of building a new distribution center. A design
for the new distribution center to help improve the overall flow of the department will also be
recommended.
This thesis serves as a case study for Company X and will consist of four chapters. The
background will provide details on industry best practices of warehouse layouts and pick-pack
operations, along with an overview of the off-price department store industry. The analysis
chapter will discuss the current SOP, warehouse design, and its associated challenges. The next
chapter will go into depth on redesign ideas and the final chapter will explain the recommended
solution, an implementation plan, and a summary of key points.
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Chapter 2
Background

2.1 Warehouse Best Practices

2.1.1 Receiving
As demand for products continue to rise, warehouse operations have become increasingly
important to the overall success of the company. In the Warehouse Basics Series section of the
Modern Materials Handling magazine, Josh Bond illustrates the basic principles all warehouses
should be practicing beginning with receiving followed by put away and storage, replenishment,
packing and shipping, and picking. In the first article in the series, Bond explains perfecting
receiving is one of the most important steps in the production process. He shows a single mistake
at the receiving dock can snowball into bigger problems later throughout the warehouse (Bond,
2018). For example, an inaccurate inventory count can cause automated packing machines to
ship the wrong amount of product, ultimately leading an unhappy customer experience and
potential loss of business, all from that small mistake.
There are multiple ways to help avoid these issues, one being the use of Advance
Shipping Notice (ASN) technologies. ASN technology allows the receiving location to have
visibility of what is coming in, on which trailer, and when it is arriving. Bond states “the more
visibility you have into what’s coming, the greater your ability to manage at a detailed level”
(Bond, 2018).
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2.1.2 Picking
Strong picking techniques improve warehouse organization, increase efficiency, and
reduce fulfillment errors. Among the many technological advances over the years, Pick-to-Light
(PTL) picking process has been proven successful in thousands of warehouses across the United
States. PTL is a picking process practiced in high density warehouses, such as Amazon, that uses
light up devices above racks or bins within a pick line to show the quantity of products that need
to be picked for an order. In the basic PTL system, an operator will scan the barcode on a tote or
picking container, representing a customer order (Murray, 2018). Based on the order scanned,
the system will require the operator to pick a certain amount of items from a certain bin. A light
above each bin the operator must pick from will illuminate with quantity needed to be picked for
that order. Once the operator picks from the bin, he or she will press a button on the light device
which confirms the item has been picked. The operator knows the order has been completed and
no further picking is necessary when no more lights are illuminated (Murray, 2018). A traditional
Pick-to-Light system can also be adjusted to a “Put”-to-Light in order to fit certain companies’
needs. In a Put to Light system, inbound product containers are scanned and the lights illuminate
to tell operators which stores need that product. Items travel down the assembly and are “put”
instead of “picked” into cartons or containers.
There are many advantages to using a Pick or Put-to-Light system. PTL systems are an
alternative to using paper order forms and do not require any language requirements because
only numbers are displayed (Murray, 2018). PTL lowers labor costs through decreasing
processing time and increasing throughput. It also enhances order accuracy ensuring customer
satisfaction is maintained. A PTL system can be easily integrated into a company’s existing
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warehouse layout. An example of a PTL device and PTL assembly line are shown below in
Figure 1 and Figure 2.

Figure 1. Pick-to-Light Device
(Retrieved February 19, 2019, from https://lightningpick.com/advantages/hardware-advantages/)

Figure 2. Pick-To-Light Assembly Line and Operator
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(Retrieved February 19, 2019, from https://www.abelwomack.com/engineering-services/pick-tolight-systems/)

Other best picking practices include flow through racks and cross docking. In flow
through racks “pallets are loaded into the storage lane from the loading isle and fed by gravity
towards the discharge isle” (AK, n.d.). The system abides by a FIFO (First In First Out)
methodology. As the first pallet received is unloaded and removed, the second pallet rolls
forward one position to be unloaded next (AK, n.d.). Cross docking is “a logistics procedure
where products from a supplier or manufacturing plant are distributed directly to a customer or
retail chain with marginal to no handling or storage time” (Logistics, 2011). In other words, the
items require no breakdown and can be shipped directly to the desired store right when it is
received. It is a common best practice to ship something the exact way it was received to reduce
labor costs and produce a quick turnaround to the market.

2.1.3 Protective Packaging
Packaging fragile items is a much more expensive, delicate, and time-consuming process
than packaging non-fragile merchandise. Companies often make cost driven decisions when
choosing material and packaging tools. However, Sarah Pearson Specter, an editor at large of the
Modern Materials Handling magazine series, states that the art of protective packaging is a
balancing act (Specter, 2018). She states that “when selecting protective packaging, damage
analysis and performance should drive material decisions, not cost” (Specter, 2018). The article
talks about an e-commerce retailer who was re-evaluating their protective packaging process in
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order to reduce dimensional weight charges. The company discovered that they incurred a cost of
more than $300 to their bottom line when a shipment was damaged. In addition to this bottom
line cost, the company’s research also found that seventy-three percent of consumers who
receive a damaged shipment are unlikely to order from the same retailer again. A balance was
then made between cost and customer satisfaction. The retailer decided to select a Pregis’
Airspeed HC inflatable hybrid cushioning with square pattered, connected air cells. This type of
material can be used for multiple packaging needs such as cushioning, wrapping,
blocking/bracing, and void fill, all while protecting the product adequately (Specter, 2018).
Another slightly different approach to protective packaging was taken by a professional
IT hardware company, Revive IT (MMH Staff, 2018a). Revive IT refurbishes electronics
equipment. Due to the nature of the business, its products come in all shapes and sizes and must
be protectively packaged, similar to Company X. Their old packaging process called for a
manipulation of standard size boxes to fit their products. Revive IT invested in a custom box
making machine, and an automated gluer. This offered packers the ability to create a custom box
shape and quickly glue the box shut. The owner of Revive IT states that “the ability to create
new box designs on the fly [has] given [them] the ability to grow customer commitments and
outperform the prior process flow tenfold” (MMH Staff, 2018a). In result, Revive IT experienced
an increase in throughput by eliminating the labor-intensive process of manually manipulating
boxes.
Similarly, a large restaurant food chain looking to increase efficiency as their business
grows invested in a set of three rotary tower automated stretch wrapping machines (MMH Staff,
2018b). Hand wrapping was labor intensive and time consuming, slowing down the process time
which created issues when the restaurant demand began to increase. After installing these
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machines, the company saw decreases in labor cost, downtime, and increased productivity
(MMH Staff, 2018b). Other protective packing materials include bubble wrap, plastic bags,
packing peanuts, and paper.

2.1.4 Ergonomics
Manual labor tasks, such as putting in the put-to-light system, can seem like simple jobs
but can create a number of safety risks. Depending on how strenuous the work is, laborers’ can
experience extreme fatigue which can lead to injuries. These injuries can then result in large
ergonomic issues for associates leading to large financial issues for companies. The National
Safety Council states that the average work related injury costs the operation $38,000 in direct
costs and $150,000 of indirect costs to the operations output and productivity (Neuwirth, 2016).
The most common injury in the material handling industry are musculoskeletal disorders (MSDs)
or in other words back related injuries. When the vertical displacement of the load is too large, it
causes strain on the workers L5/S1 disk in their lower back. The American academy of
orthopedic surgeons estimates that about 186 million work days are lost due to back pain and
injuries alone (Neuwirth, 2016). Ergonomics is the science of designing the job to fit the worker,
instead of forcing the workers body to fit the job (Neuwirth, 2016). If you adapt the tasks to fit
the workers, you will reduce the physical strain on the worker’s body and help to prevent work
related injuries from occurring.
There are many ways to introduce ergonomics into your operation. First, the worker’s
task should be reviewed and analyzed for risk factors. These risk factors can include
awkward/static postures, relatively fast movements, long travel times, or excessive force
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(MHEDA, 2016). The University of Michigan has developed a software known as 3D Static
Strength Prediction Model (3DSSPP) to assist in assessing the risks of a material handling task.
The 3DSSPP software allows for the evaluation of the strains in the lower back, L5/S1 disk
rotations, that occur due to heavy lifting. It also determines the percent of the population capable
of lifting the load for different values of the horizontal load distance and vertical load distance.
An example of the visual strain on the body and summary report for a particular movement using
the 3DSSPP software can be seen in Figure 3 and Figure 4 below.

Figure 3. 3DSSPP Visual
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Figure 4. 3DSSPP Analysis Summary

After analyzing the worker’s task and assessing the risk factors, ergonomic techniques
should be developed to control these factors. Control techniques include but are not restricted to,
adjustable height workstations, anti-fatigue mats, or automated lifts/hoists to reduce awkward
positions (MHEDA, 2016). After the controls are agreed upon and implemented, the workflow
should be continually monitored and have ergonomic improvements made when necessary.

2.2 Off Price Department Store Industry Overview
Company X is unique in the fact that the merchandise they sell comes from hundreds of
different companies, varying the shapes, sizes and structure of the product they are shipping out.
There are about 235,000 SKUs at any given time in all buildings on the East Coast. Their
business structure can be similar to companies such as TJX Companies, Ross Stores, and
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Burlington Stores. This is unlike large retail companies such as Walmart and Target. A supply
chain management expert was interviewed to provide insight on the differences between an offprice department store such as Company X and a large retail company such as Walmart. The
interviewee explained the following differences:
Walmart has a low variability in order profiles. Some items in certain departments
may be seasonal, but they will return the following year. Therefore, the variety of items
usually does not deviate from year to year and package sizes stay relatively similar. This,
along with high steady volume, allows Walmart to have high automated processing in
shipping processes. Although Company X may have some common order profile, their variety
of merchandise varies largely in quantity and size which limits the amount of automation and
standardization they can include in their operations. This is because Company X sells from a
secondary market. They work with the same vendors that a retailer would. However,
Company X representatives will bargain a low price for the items so they are able to sell
them at a discounted value in their stores. They are able negotiate price like this because
they handle the processing labor in-house rather than having the vendor complete it.
Sometimes, the company will also call up various merchants asking if they have items they
would like the get rid of. Because of this type of business model, Company X does not have
consistency in the items they will receive. In addition, off-price department stores have a
smaller footprint than large retail companies such as Walmart. In other words, each store
may not be replenished every day and will be receiving smaller amounts of each item. On the
other hand, Walmart ships direct to store and sends multiple trailers of items to each store
per day.
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Depending on how retailers go to market, some choose to optimize the
distribution center (DC) while others choose to optimize the stores. For example, with
Company X a large amount of ticketing is done in the DC rather than the stores. This is
partially because they are buying items from various merchants at a largely discounted
price, they can now afford all the extra labor that is involved in breaking down the products,
ticketing and packaging to form individual cases for each store. On the contrary, most of the
pricing and ticketing is done in store at Walmart, not in the DC. This is because due to the
retailer’s high volume and demand, cases are often not broken down with the DC- it is likely
a whole pallet of an item will be going to each store (Novack, 2019).
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Chapter 3
Analysis

3.1 Site Visit
A site visit to Company X was conducted in the early stages of the project. The
objectives of this visit were as follows:
1. Walk through facility and learn process from start to finish
2. List out observed steps in the process and compare with steps in SOP handbook
3. Clarify any questions on the process or terminology in the SOP handbook
4. Establish list of main issues the current process yields or areas with room for
improvement
5. Finalize list of deliverables and end goals for project
6. Address other questions about Company X

During the visit a Company X representative assisted a walk through the facility
explaining the overall layout of the warehouse, addressing any questions along the way. The
SOP for non-fragile items was explained and then the SOP for fragile items. It was observed that
about 6% of the units processed are fragile. This excludes fragile items that are cross-docked.
When a fragile item does qualify to be cross-docked, it will not be processed. However, the
number of items cross-docked is minimal because it is out of Company X’s operational control.
Cross-docking strongly depends on how the vendors pack the product, how the product is
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allocated, and how buyers purchase the product. In addition, the non-fragile SOP included
significantly more automation than the SOP for fragile items. A more detailed explanation of the
fragile item department and the current SOP observed on the site visit can be seen in the next
section in the Analysis chapter, 3.2 Current Operations.

3.2 Current Operations
This section of the analysis will explain the details of the current Fragile Item
Department within the East coast distribution centers and its associated issues.

3.2.1 Current Layout
The East coast Fragile Item Department being analyzed is located in one of the
processing center buildings (Location 1). There is another Fragile Item Department in their other
East coast processing center (Location 2). The building is approximately 607,000 square feet in
total. The current Fragile Item Department in Location 1 was implemented in 2014. The
construction took around eight months to complete, from design planning to installation, and cost
around $2 million.
The department is about 15,500 square feet, which accounts for about 2.5 percent of the
total square footage- keeping in mind the processing center in not all “processing”, it also
includes racking and storage.
The department is set up in the layout shown below in Figure 5 below. Each finger holds
a series of Company X’s stores. Lanes represent one side of a finger. Therefore, each finger is
split up into two lanes. Each lane is then split up into four zones. These four zones are
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represented by alternating blue and orange shading on each finger in Figure 6. The “gate” located
in front of each finger is a section of the recirculation conveyor that lifts for people to pass.
When the operation is running, there is usually one person working per zone. A “case” is defined
as an inbound container coming to the operation with product to be “put” into a “carton”. A
carton is defined as an outbound container leaving the operation with product ready to be
shipped. The induct conveyor is power operated. However, the outbound conveyor is gravity
conveyor requiring a manual push.

Figure 5. Current Fragile Department Layout at Location 1
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Figure 6. Current Fragile Department 4-zone Breakdown

3.2.2 Current SOP
Fragile merchandise undergoes a different standard operating procedure (SOP) than nonfragile merchandise before it is shipped out to stores. Both kind of items are separated by store
for shipment. However, fragile items are packaged in protective wrapping to ensure there is no
breakage or leaks damaging not only that product, but most importantly the other products
packaged with it. The details of this procedure are found in Company X’s Fragile Department
Operating Procedures handbook. A summary of the procedure is outlined below.
1. Merchandise is received by trailers, marked as Fragile on the dock, palletized and
brought over to the Fragile Repack area. There is no systemic way to mark something as
fragile- it is up to the discretion of the receiver at the dock.
2. Merchandise is ticketed and either bagged (if liquid) or wrapped in sturdy material (if
breakable) at the prep stations.
3. After the merchandise is ticketed and/or bagged/wrapped, it is placed back into the box it
was originally shipped in (case).
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4. Cases are sent to the induct conveyor via a manual push conveyor belt next to the prep
stations to the put-to-light (PTL) operation where they will be sorted by store into an
outbound corrugate carton (a new box).
5. The cases are manually scanned then the cases are pushed on the conveyor to the correct
“finger” for the PTL operation. After scanning, lights appear showing the quantity of
items assigned to each store within that finger.
6. Items are then placed into the outbound corrugate carton by store.
7. Once the outbound corrugate carton is full, it is pushed to the back end of the shelving
which then activates a red light showing the packers it is ready to be closed.
8. Packers rearrange product if necessary, then add the top layer of packing material, tape
the carton, apply “Fragile” labels, palletize and send it off to shipping.

The process follows a Put-to-Light methodology. A visual representation of a case traveling
through this process can be seen below in Figure 7. Once the merchandise is brought over to the
fragile repacking area, the box starts off at the prep stations where it will be ticketed, if it did not
come pre-ticketed, and bagged or wrapped, as described in step 2 above. The merchandise will
then work its way through the remaining steps in the direction of flow illustrated by arrows in the
figure until it reaches the area shown with a “complete” marking where it will be palletized and
picked up to return to the docks. Additional details about the procedure such as safety guidelines,
tools and equipment, layout and work flow diagrams, and fragile department terminology are
also included in the SOP handbook.
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Figure 7. Fragile Department Case Workflow

3.2.3 Implications of the Current SOP
The fragile item department within the East coast distribution center is looking for ways
to improve the current packing and shipping process. The current process includes a large
number of touches per item, inefficient packing and equipment, and many manual operations.
For example, there are three layers of shelving in each lane. The shelving is not tilted which
provides for an inadequate view and difficult placement into the back portion of the box when
packing items. The top and bottom layers are also located very high and very low to the ground,
respectively. This causes medical risk to the putter’s back and longer put times. In addition, the
induct conveyor is not automated causing a manual push of the case slowing down operations.
Company X believes the process is not running at optimal efficiency and there is room
for improvement. The current layout of the fragile item department and corresponding SOP were
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designed under a time constraint within a pre-determined footprint that was not at liberty to be
altered at the time. However, Company X is currently in the process of building a new
distribution center which presents the opportunity to design a new fragile item department from a
clean slate. This thesis will analyze what changes could be made to improve the current process,
but also redesign the process that could be implemented in the new distribution center.

20

Chapter 4
Redesign

4.1 Touches and Movements
The Material Handling Equipment Distribution Association states that “in manufacturing
operations and distribution facilities, higher productivity often means less demanding physical
work, employee touches, and interactions between product and personnel” (MHEDA, 2016). A
touch is defined as physical encounter with the product. From the time the product is picked up
until the time it is released counts as one touch. A movement is defined as a movement of the
worker to get the product from one area to another or the movement of the product from one area
to another. The amount of touches and movements for the current SOP were counted and
analyzed. A list of the touches and movements of the product can be seen in the table below.

Table 1. Touch and Movement Count
Count Touch
1
2
3

4
5

Touch
Merchandise opened and
marked as fragile at dock
Merchandise palletized at
dock area
Merchandise is brought
over to fragile repack area
Box is taken from pallet
and brought to
ticketing/bagging table
Merchandise is ticketed,
if needed

Count Move

1
2

3

Movement

Movement from trailer to
pallet
Movement from dock area to
fragile repack area (still on
pallet)
Movement from pallet to
ticketing/bagging table
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6
7
8
9
10
11

12

13
14
15
16
17

Merchandise is bagged or
wrapped, if needed
Merchandise is placed
back into the box it is
originally shipped in
Box is placed/pushed on
conveyor
Box is manually scanned

4
5

Box is pushed to correct
finger
Merchandise is put to the
assigned store
Empty case is trashed or
case with more
merchandise is pushed to
next zone
Box is pushed to the back
of the shelving when full
Final layers of protective
material is added and the
box is taped
The box is palletized
Pallet is brought to dock
area
Items are de-palletized
and brought to the correct
truck dock

Movement to conveyor
Movement down conveyor to
scan area
Movement down finger
Movement into outbound
corrugate carton

6
7
8

Movement to pallet
Movement to docks
Movement to correct truck
dock

From the table above, there are a total of 17 touches of the product and 8 movements of
the product throughout the packing and shipping process. The goal of the redesign is to try to
eliminate a product touch or movement and to increase efficiency.
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4.2 Redesign Ideas

4.2.1 Increasing Automation
The largest area of improvement observed within the current process is the transition
from the prep stations to the scanning area. The items are moved by a gravity conveyor that
requires a manual “push” of the product to move it down the conveyor and an additional push to
move it to the correct finger once it is scanned. The items are also placed back into the original
inbound carton before moving onto the conveyor and manually scanned. In the material handling
world, it has been proven to be cheaper and more efficient to move an item by automation rather
than manually. In order to eliminate these movements, decrease manual labor costs, and increase
efficiency, a new process for scanning is proposed. The new process involves replacing the
induct gravity conveyor with an automated conveyor, acquiring new totes for items to move
down the conveyor, and replacing a handheld scanner with one attached to the conveyor. The
new process will follow the following steps:
1. When the merchandise is opened at the dock, issued a receive scan, and marked as
fragile, a label will be printed with the same information contained in the original label,
and placed inside the inbound carton.
2. The inbound carton will then be palletized and transferred to the fragile item department
following the same steps in the original SOP.
3. When the inbound carton is opened to ticket and/or add protective wrapping to the
merchandise inside, the worker will take a tote and slide the label from the dock (printed
in step 1) in the clear plastic slip on the side of the tote.
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4. The worker will then ticket and wrap the merchandise as usual, and place the items in the
tote as they go.
5. The worker will place the tote on the automated conveyor when all merchandise from the
inbound carton is finished at the prep station. The inbound carton can then be recycled.
6. The tote will travel down the automated conveyor, be scanned by an overhead scanner,
and automatically directed to the correct finger.

The costs associated with this process are the cost of the automated conveyor, totes,
tunnel scanner, and automatic divert mechanisms. However, this new process eliminates the need
for the items to be packed back into their original carton after prepping, re-taping and closing of
the boxes after prepping, a worker to scan and direct the items to the correct finger, and the
pushing movement to move the items.
A performance analysis was constructed to evaluate the increase in productivity and cost
savings due to the elimination of these movements. The analysis was split up into two sections:
savings for the “prepping” process and savings for the “putting” process. Based on time study
data, it was found that this new process could save Company X a total of $10,574 each year in
labor costs and increase the productivity of the “putting” process by five percent and the
“prepping” process by eighteen percent. These numbers translate 24 more units that can be put
per hour and 106 more items that can be prepped per hour. A summary table of the analysis can
be seen below in Table 2.
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Table 2. Cost and Performance Analysis

4.2.2 Shelving and Boxes
During the site visit, the shelving and box type were closely observed. Company X
currently uses a three-tier shelving system within the fingers to hold the outbound corrugated
carton for each store. The shelving bottoms are level to the ground- an angle of 0 degrees. The
cardboard box sizes being used were observed to be only about 5 inches smaller than the height
of each shelf. The combination of level shelving and oversized boxes limited the putter’s
visibility when placing items into the box. This could cause the user to pack items inefficiently
leading to breakage and damage of all the items inside that carton. The user may also have to
adjust the box placement by pulling it out of the shelving to pack larger, bulky items, leading to a
longer processing time, ultimately slowing down the operation. It is recommended to change the
box size to one with a lower height. In addition to changing the box size, I would recommend
angled shelving to increase visibility to provide for optimal placement of the product. A before
and after of the shelving and box recommendation can be seen in Figures 8 and 9 below.
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Figure 8. Current Shelving Rack System
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Figure 9. New Shelving Rack System

4.2.3 Put-To-Light Adjustments
Currently, the PTL devices the company uses only allow for one product to be scanned at
a time. During my previous internship at a large-scale food company, the SOP for organizing,
packing, and delivering product from distribution centers to stores was analyzed. One of the
picking processes analyzed included a PTL system where product was scanned and put to a shelf
or shelving dedicated to that particular store, similar to Company X. This food company used
PTL devices that allowed for up to three different SKUs to be scanned and “put” at a time. The
device displayed three colors to differentiate between the numbers relating to each SKU. Out of
over seven different classifications of methods, this multi-product PTL system was proven to be
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the most efficient way to “put” the product. It is recommended that Company X integrate a
similar device into their operation.

4.2.4 Transfer to Loading Doors
When the outbound cartons have exited the finger and been palletized, they are then
taken by forklift to the docking area. All outbound cartons are then removed from the pallet and
brought to the specific door of the trailer that will be traveling to that pool point and then store.
The cartons placed on the pallets are not organized in any specific manner- once a box is
complete in the fragile packaging area, it is palletized. There are around thirty loading doors
within the East coast processing center. If the outbound cartons were placed on pallets
designated to certain doors it would reduce the travel time from pallet to door and also reduce the
overall flow time, therefore making the process more efficient. An example of this would be to
have three pallets in the fragile packaging area. Each pallet will be designated to ten different
loading doors within the docking area- Pallet 1 covering doors 1-10, Pallet 2 covering doors 1120, and Pallet 3 covering doors 21-30. After the packaging is complete, only the boxes being
shipped to the stores covered by those specified doors are to be placed on that pallet. The pallet
is then brought to a centralized area between the doors it covers, where the boxes can be
removed and taken to the loading doors.
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Chapter 5
Conclusion and Recommendations
The discount department store chain, Company X, Standard Operating Procedure (SOP)
for packaging and shipment of fragile items was analyzed. There were two main objectives of
this thesis. The first objective was to provide recommendations on how to alter the current SOP
in one of their East coast processing centers. The second was to design a new standard operating
procedure given no limitations.
Regarding the current Fragile Item Department in the East coast processing center, it is
recommended that the box sizes, shelving rack system, and transfer process from the fragile
department to the loading doors be altered. Changing the box sizes used for the outbound cartons
in combination with introducing tilted shelving will allow for better visibility and mobility when
placing items into the box, protecting against inefficient packing, which can lead to damages and
increased shipping costs. In addition, increasing the number of pallets and altering the transfer
process to the loading doors can decrease overall flow time therefore increasing the systems
process rate. Given the limitations of the current layout of the East coast processing center, three
pallets are recommended to be placed at the end of the fingers, dividing the amount of loading
doors between them. However, studies can be completed on what the best presort number is for
the loading doors and how many pallets to have.
If the SOP for packaging and shipping fragile items was to be recreated given no
limitations, in addition to the changes mentioned above it is also recommended that automation

29

be incorporated into the scanning and put-to-light operation. Adding in an automated sorting
conveyor, a 360 tunnel scanner, and integrated product management system will decrease the
manual labor costs and decrease the amount of touches and movements to the product leading to
increased productivity. It is also suggested Company X integrate a new put-to-light device that
allows for multiple SKUs to be scanned and “put” at the same time. This will decrease the
amount of time workers spend “putting” and allow them to be used in other areas such as the
prep stations. The incorporation of these changes to Company X’s Standard Operating Procedure
for packaging and shipping fragile items will help to improve productivity and lead to a more
efficient operation.
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