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Foreword to the Third Edition

This book describes the knowledge and skills that frontline workers in supply chain logistics should understand.

To remain competitive, logistics companies increasingly need a flexible, knowledgeable, problem-solving
workforce. This means workers who can keep pace with rapid changes in technology and processes, be easily
trainable and work in a global environment.

At the foundational level, these workers must be competent in the critical work activities common across

all facilities within the supply chain: safety, quality control, communications, teamwork, good workplace
conduct and familiarity with the key computer systems and equipment that support supply chain operations.
The companion to this book, Supply Chain Logistics: Foundational Knowledge, describes the work that
individuals need to perform at the foundational level.

This text, Supply Chain Logistics: Mid-level Technical Knowledge, describes a higher level of knowledge
needed by frontline workers up to and including frontline supervisors. They require detailed competency in
supply chain logistics operations including: product receiving, product storage, order processing, packaging
and shipment, inventory control, safe handling of hazardous materials, evaluation of transportation modes
and dispatch and tracking operations.

Since 1998, the Manufacturing Skill Standards Council (MSSC) has been the leader in developing industry-led,
national skill standards for frontline industrial workers. MSSC issues two nationally portable, industry-recognized
credentials in supply chain logistics:

 The Certified Logistics Associate (CLA) certificate, based upon the individual’'s command of the foundational
knowledge and skills

» The mid-level Certified Logistics Technician (CLT) certification, based upon the individual’'s command of the
more detailed knowledge and skills.

Since the CLA standards define foundational knowledge and skills common across all aspects of supplychain
logistics, MSSC requires all individuals, whether entry-level or incumbent workers, to secure a CLA certificate
before taking an assessment for CLT certification.

CLA and CLT address the work activities and related skills involved with moving material throughout the
supply chain: to and from production sites, warehouses, distribution centers and within the various transportation
modes (truck, air, rail, water and pipeline). They do not, however, address the specific skills involved in actually
operating vehicles within transportation modes or operating material handling equipment.
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Both this book and its companion, Supply Chain Logistics: Foundational Knowledge, are aligned with MSSC
standards for CLA and CLT and should help individuals learn topics covered by those standards and the
related certification assessments. However, these books should be viewed as primers for their respective
levels. One of their purposes is to generate interest and further education in this field, so that workers will
continuously enhance their knowledge and improve the performance of their companies.

Teachers and students are thus encouraged to use other books in this field as a companion to this one.

A bibliography is included for that purpose, which provides a sample of some of the leading sources of expertise.
In addition, teachers and students are encouraged to use complementary materials and courses, including
hands-on courses and on-the-job training, that help individuals improve their knowledge and skills.

It is not MSSC policy to require individuals to take any preparatory course or provide documentation of
experience prior to taking the CLA or CLT assessments required for certification. Those assessments are
delivered at MSSC authorized testing sites. Anyone wishing to know the location of those sites or how to
establish a site should refer to the MSSC website (www.msscusa.orqg).

MSSC hopes that individuals and stakeholder organizations will make active use of this textbook and related
education and training resources. The knowledge and skills described herein can be used by workers, students,
companies, educators and trainers in various settings.

Since the first publication of this primer, two important achievements have occurred:

1. The CLT certification was accredited by the American National Standards Institute (ANSI), under 1ISO
Standard 17024 (personnel certification). This accreditation is noted on the CLT certification. Employers
value ISO and understand the rigor required to earn such a designation.

2.1n 2012, the National College Credit Recommendation Service, recommended 4 hours of credit for the
combined CLA and CLT courses. Over 1500 colleges and universities nationwide have agreed to consider
offering the credits recommended by NCCRS. To learn more about this opportunity and to see if your area
college offers credit, visit our website at www.msscusa.org/nccrs.

MSSC and the many other contributors who participated in writing this book hope that it will lead to the
following outcomes:

+ Sufficient numbers of individuals within the workforce with the skills needed to help companies become
more globally competitive, productive and innovative

» A larger pool of CLT-certified workers to strengthen the ranks of technical workers with a good grasp of the
all the material handling functions throughout supply chain logistics facilities
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» The widespread use of industry-recognized, nationally portable CLT credentials by frontline workers to certify
their knowledge and skills and move to higher levels of responsibility

» Atool for educators and trainers to provide lively and relevant instruction

» College credit toward continuing education for individuals who have received this training and earned the
credential

» A contribution to the prosperity of communities, citizens and companies through the increasingly efficient
and cost-effective movement of materials from producer to consumer.
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Mid-Level Technical
Knowledge:

For Frontline Workers

OVERVIEW OF CHAPTER 1

The purpose of this chapter is to explain the
overall process of and the role of front-line
material handling workers in product receiving.
The receipt of materials into a warehouse,
distribution center, production facility or retail
outlet is a coordinated activity that can affect

Chapter 1:
Product Receiving

Chapter 2: accuracy throughout the life cycle of a product.
Product Front-line workers are an important part of the
Storage

receiving process in unloading, verifying load
accuracy and completing paperwork.

Chapter 3:
Order
Processing
Chapter 4: OBJ ECTIVES
Packaging
and Shipment When you have completed this chapter, you should
be able to:
Chapter 5: o Describe activities essential to receiving
Inventory
Control
e Identify procedures for handling inbound
trucks
Chapter 6:
Safe handling . - . . .
of Hazardous Materials e Descrlbe co_ndltlons for unloading, including
security requirements
Chapter 7: o List and describe documents for standard
Evaluation of Transportation Modes receipt of materials
(Truck, Air, Rail, Water)
e Describe procedures for checking and
Chapter 8: reporting inbound materials during unloading
Dispatch and Tracking
Operations
Describe procedures for identifying and
reporting overages, shortages or damages
Chapter 9:
Measurement

and Conversion
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In a global supply chain there are many types
of receiving activities

Truck receiving docks are the focus
of this chapter, but the process is similar
with other transportation modes

Essential Receiving Activities

Receiving is the collection of activities involved

in the orderly receipt of all materials coming into a
facility (such as a warehouse or distribution center),
providing assurance that the quality and quantity

of such materials are as ordered and disbursing
materials to storage locations or to other organizational
functions requiring them.

Receiving is a deceptively simple process.
Traditionally, order picking and shipping have been
considered the most labor-intensive activities in
warehouse operations, and thus deserve more
attention than receiving. However, receiving is

a function that can affect a company’s bottom line
directly if errors are made. In addition, receiving
personnel tend to work with more complicated
paperwork. They also work with outside personnel
such as drivers. For these reasons, many companies
put their more experienced people in the receiving
department.*

This training focuses primarily on the material
handling procedures used with loading and unloading
trucks. However, many of the same principles can

be applied to other types of vehicles (e.g., railroad car,
air-freight container, shipping container, etc.) that
arrive at a facility.

CLT: Mid-Level Technical Knowledge: Chapter 1 - Product Receiving | Page 13
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Receiving Process

There are sequential steps involved in effective receipt
of materials at a facility. Each company may handle
these steps slightly differently. Not all are needed in
every situation, but all may play a role in the receiving
process.?

e Inbound trucker phones a facility to get a delivery
appointment and provides information about the
materials

* Receiving department verifies the Advance Shipping
Notice (ASN) and confirms it with information from
the inbound trucker

* Truck arrives and is assigned to a specific receiving
door

* Truck is safely secured at the dock

» Seal on truck container door(s) is inspected and
broken in the presence of a carrier representative
(usually the truck driver)

» Materials are inspected and eitheraccepted
or refused

» Materials are unloaded

« All unloaded materials are staged for count
and final inspection

 Proper documentation is made of damaged,
missing or incorrect materials

» Materials are positioned for storage inan
assigned location

.
Did You Know?

One way to improve efficiency and accuracy
in the receiving process is to implement a
vendor compliance program or issue vendor
specification manuals to all suppliers.
Examples of the types of specifications
given to vendors and suppliers include:

* Quality requirements (amount of
acceptable defects, performance
characteristics of the inventory)

e Product specifications (versions, lots,
value added requirements, case pack
or unit dimension requirements)

« Pallet sizes and stacking (floor loaded,
slip sheet, pallets, shrink wrapped, over
all dimension limits, weight restrictions,
pallet sizes allowed, quality of pallets)

e Product packaging (how to group and
label loose product, mixed pallets, full
pallets, sealing specs, dunnage
requirements)

« Carton sizes and types (reusable totes,
corrugated, drums, weight and size
limits, quality of material)

 Shipping requirements (who, how, when)

By limiting any nonconforming product
and associated rework on receipt of
inventory, product can be more readily
available to fulfill orders. Receipt efficiency,
accuracy, and inventory availability can
also be improved.

Source: Back to Basics Part 1: Receiving, Exceed
Consulting, 2006 | http://www.exceed-consulting.com
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Procedures for Handling Inbound
Trucks

Careful planning and checking

The receipt of materials must be carefully planned.
In most large facilities, incoming materials are
scheduled in advance so appropriate resources can
be allocated to the activity. On arrival, a driver reports
to the gatehouse. Staff checks documentation and
directs the driver where to go, either directly to an
unloading bay or to a parking area.

The container’s doors may be sealed, particularly

in the case of imported materials. Where this occurs,
the seal number must be checked against those
advised by the sender to determine whether or not
the door was opened during transit. If so, there may
be a possibility of loss of materials.

Receiving is usually allowed only on a scheduled
basis. Every carrier makes an appointment and is
assigned an unloading time. Most carriers appreciate
the precision of a scheduled dock and will cooperate
with any operation that insists upon establishing
unloading appointments. However, unscheduled
containers occasionally arrive and must be handled
efficiently and effectively.

While scheduling has obvious advantages, it also
represents an obligation. When a facility promises
to unload an inbound truck at a specific time, it can
expect to be penalized in the form of detention costs
if it fails to keep that appointment.

Running a scheduled dock requires the ability to
measure and predict workflow to allow the facility
to keep the timetable that is set. In most cases,
detention charges can be avoided if the completion
time is kept, even if unloading beginslate.

For example, if an inbound truck is scheduled for
unloading between 10:00 a.m. and 12:00 p.m.,

it is not likely that detention charges will be incurred
as long as unloading is completed by 12:00 p.m.,
even if the unloading did not begin until 10:30 a.m.

Efficient management of yard or dock

The yard and accompanying dock area are a focal
point of logistics efficiency. Careful planning and design
are essential. The need for easy access by trucks and
the increase in time-sensitive deliveries and shipments
require that the yard be a safe and efficient place.

To speed truck and rail docking, the yard must be
designed to accept a variety of sizes and types of
vehicles. A bottleneck in the yard can defeat any efforts
inside the facility to be efficient and productive. If arriving
materials do not get in the door in an efficient manner,
then a domino effect can slow the entire operation.

Correct conditions before unloading

Before unloading, a container must be safely secured.
With a truck this means that the wheels are chocked
or an available dock locking device has beenengaged.
This ensures that there is no danger of the trailer
moving during unloading. In many warehouses, a
supervisor is responsible for confirming that these
safety checks have been completed.® However, the
ultimate responsibility lies with the un-loader to be
cautious and aware and to follow all safety procedures.
Railroad car docking requires similar steps.

Security on receiving docks is very important because
of the high level of activity and the involvement of
outside personnel. Most companies have strict proce-
dures for managing outside drivers, and these policies
must be carefully followed. If outside drivers become
too familiar with receiving procedures and personnel,
it can result in a serious security breach.

CLT: Mid-Level Technical Knowledge: Chapter 1 - Product Receiving | Page 13
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Standard Product Delivery Documents

ThinkAboutIt!

When materials are received, the receiving depart-
ment inspects them to ensure that the correct materi-

als have been sent in the right quantity and that they Bill of Lading

have not been damaged in transit. Using its copy of What is the difference between

the purchase order and the bill of lading supplied by a carrier and a shipper?

the carrier, the receiving department then accepts or A carrier is the company responsible for
rejects the materials and writes up a receiving report transporting (carrying) the materials from

the seller to the customer. The shipper
is the seller of the materials. Sometimes
shippers have their own transportation
fleets. In that case, the shipper and the
carrier are one and the same.

noting any variance.

Provided the materials are in order and require no fur-
ther inspection, they are sent to the correct department
or placed into inventory. A copy of the receiving report
is then sent to the purchasing department noting any
variance or discrepancy from the purchase order.*

What is a consignee?

Consignee is a legal term used in the
transportation of materials. It usually
refers to the customer. It may also

Each receipt resulting from a purchase order requires indicate that the purchaser does not
its own documentation. The billing and payment cycle have full legal ownership until the
generates additional documentation. All of these materials are received and accepted
documents must reference the controlling purchase and/or payment is made in full.

and sales orders. All mapping among the documents
must be carefully traced so that both companies are
certain that what was ordered was shipped, and that

BILL OF LADING Pageial
Bill of Lading Numis:

CHRE R skl

payment was made for what was received. Traier rumeer
b %Wll]

gg‘i = roa Pracs rultaisi

These are just the documents that flow between the il
. . L. | ChySlate@pe  ['Freight Charge Tesms:

companies; the number of documents required within S e e L
each company can be much larger.5 Listed below are r——— ks el —
the most common receiving documents.
Bill of Lading (B/L)

GRAND TOTAL

There are two types of bills of lading—the straight bill
of lading and the order bill of lading. The straight bill

of lading is the most common. The order bill of lading
is used as a means for the shipper to obtain payment : T
for the materials from the customer. N ] | GRAND TCTAL ——

CORMONITY DESCRIPTION LTL ONLY
ae ey e e ey e s [T PR ]

afy | Tvel | afr | Toe | WEIGHT | e
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The straight bill of lading is used in virtually all
shipping transactions. It comes in two types: standard
and short form. The only difference between the two
is that the short form does not contain the contract
terms and conditions on the reverse side.

The straight bill of lading serves three primary purposes:

« A receipt from the carrier to the shipper for the
materials received for transportation

« A contract of carriage

A presumption of title to the materials

The bill of lading should contain at least the following
information:

Damages are noted _
» Shipper’'s name and address

on the delivery receipt
and signed by deliverer.

» The consignee’s name and address
« A description of the materials offered for transport
e The gross weight of the shipment

« An indication of who pays the freight charges—
the shipper, the consignee or a third-party

Carrier Freight bill

The carrier freight bill is an invoice presented by the
carrier to the shipper, the consignee or a referenced
third-party as a demand for payment for services
rendered. Like the bill of lading, it is a standard
document. It includes, at minimum: the name of the
carrier, the carrier’s reference number (pro number)
and address, a description of the materials, the rate,
the freight terms and the charges due. These

Air freight is loaded onto a cargo plane. documents must be carefully checked. Carriers

are not perfect and have been known to make
mistakes in preparing invoices.

CLT: Mid-Level Technical Knowledge: Chapter 1 - Product Receiving | Page 15
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Delivery Receipt (D/R)

The delivery receipt is a document issued by the
carrier that the consignee signs as proof of receipt.

It is also known as a proof of delivery (POD).

The D/R contains essentially the same information
as the freight bill and the bill of lading. The consignee
signs and dates it upon receipt of the materials
delivered. The carrier retains a copy and the
consignee retains a copy.

If materials are damaged at the time of delivery,

the nature and extent of the damage must be noted
on the delivery receipt. If the extent of the damage
cannot be fully determined, a general statement
should be made, such as “10 boxes crushed—
contents subject to further inspection”. When possible,
the truck driver should sign to acknowledge damages
or shortages.

Air Wayhbill

The air waybill is the airfreight industry’s equivalent
of the trucking industry’s bill of lading. It serves the
same general purpose and contains essentially the
same information. The forms vary from carrier to
carrier, or forwarder to forwarder, but in general,
they all ask for the same information. At minimum,
an air waybill includes:®

* Name and address of the shipper
» Name and address of consignee
* The gross weight of the shipment

* An indication of the service level required next day,
second day, etc.

* Who is responsible for the freight charges

Terms To Know

Airway bill

A bill of lading for air transport that serves
as a receipt for the shipper, indicates

that the carrier has accepted the goods
listed, obligates the carrier to carry the
consignment to the airport of destination
according to specified conditions.

Advanced ship notice (AsN)
An electronic data interchange (EDI)
notification of shipment of product.

bill of lading

A carrier’s contract and receipt for goods
the carrier agrees to transport from one
place to another and to deliver to a
designated person. In case of loss,
damage, or delay, the bill of lading is the
basis for filing freight claims.

Carrier freight bill

An invoice presented by the carrier to

the shipper, the consignee or a referenced
third-party as a demand for payment for
services rendered.

Consignee
The receiver of shipment of freight;
the customer.

Delivery receipt

A document issued by the carrier that
the consignee signs as proof of receipt.
It is also known as a proof of delivery.

Page 14 | CLT: Mid-Level Technical Knowledge: Chapter 1 - Product Receiving
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Terms To Know

Material Handler
Individuals who move and stage
materials within the supply chain.

Materials

For the purpose of this training, “materials”
include other terms such as goods, cargo,
freight, loads, products, merchandise, etc.

POD
proof of delivery

Receiving:

The function encompassing the physical
receipt of material, the inspection of the

shipment for conformance with the pur-

chase order (quantity and damage), the
identification and delivery to destination,
and the preparation of receiving reports.

staging Area:

Location in a facility where materials are
organized. Newly received items can

be staged before being placed in a final
storage destination or into another
container for transport. Inventory items
may also be staged before being organized
into orders for container loading.

Unitization

In warehousing, the consolidation of
several units into larger units for fewer
handlings.

Yard
The outdoor area around a dock; can refer
to a shipping yard; rail yard or truck yard.

Checking and Reporting Inbound
Materials

When the seal on a truck’s container doors is inspected
and broken, the truck driver should be present and
initial the inspection form to verify that the seal number
conforms to the one listed on the advanced shipping
notice (ASN). Any exceptions should be noted at this
time.

When the trailer or container doors are opened, there
Is an initial inspection to determine whether the load
will be accepted or refused. Sometimes there is a
quality test made at this point to verify that the materials
on the inbound load meet the receiver’s specifications.
For example, one fast food chain runs a random test
on the fat content of hamburger meat before unloading
proceeds. If the test fails the entire load is refused.”

If the materials are accepted, the material handler
must:®

» Check the materials against the order and the
bill of lading

» Check the quantities

» Check for damage and fill out damage reports,
if necessary

* Inspect materials, if required

If further inspection of incoming materials is required,
such as quality control, the materials are sent to
quality control or held in receiving for inspection.
Precision scales are often used to prevent theft or
product substitution. In some cases, the facility may
require random physical inspections in which boxes
are opened and checked manually.

Page 16 | CLT: Mid-Level Technical Knowledge: Chapter 1 - Product Receiving
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Many loads contain unitized, or palletized, materials Materials arriving at the loading dock also require
and loose, or floor-loaded, materials. Both unitized some form of labeling so they can be easily

and floor-loaded materials must be counted and identified as to type of material and in some cases,
checked. In most cases, the entire load is held in a usage planned for the materials. Sometimes items
staging area for final inspection. If there is a buying are pre-labeled by the vendor as dictated by a shared
department on site, the buyer may wish to examine numbering or barcoding system. Material handling
the staged materials before they are put away. personnel are often asked to label materials in
However, in most cases, the bill is signed and the a manner determined by the tracking system of

truck is released once a final count of the staged their employer.

materials has been completed.

A final step before releasing the truck is to account for
any damages, shortages or overages. Depending upon
conditions negotiated between receiver and shipper,
carrier damage may be immediately refused to a
trucker (the materials are not unloaded), or it may

be held for carrier inspection and recouping of costs.
In either case, the number of damaged pieces on the
load must be noted on the inbound bill of lading and
acknowledged by a carrier representative (usually the
truck driver).’ It is especially important to note shortages
or overages when handling international shipments.

If materials are damaged, the receiving department
will advise the purchasing department and hold the
materials for further action. If the load is accepted
with damaged materials, the damaged materials must
be separated and stored to avoid further damage.

After materials are unloaded at the receiving dock,
they are often placed in one or more temporary
locations or staging points before being eventually
placed in storage. Regardless of whether materials
have assigned (dedicated) or randomized (floating)
storage locations, they should be placed in the
correct location. Furthermore, it is important for
material locations to be entered quickly and
accurately into the locator system.
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For Frontline Workers

Chapter 1:
Product
Receiving

Chapter 2:
Product Storage

Chapter 3:
Order
Processing

Chapter 4:
Packaging
and Shipment

Chapter 5:
Inventory
Control

Chapter 6:
Safe handling
of Hazardous Materials

Chapter 7:
Evaluation of Transportation Modes
(Truck, Air, Rail, Water)

@00 ©

Chapter 8:
Dispatch and Tracking
Operations

OVERVIEW OF CHAPTER 2

The purpose of this chapter is to explain how
products are stored. Front-line workers
should understand the foundational concepts
that affect where and how products are
stored.

There are many types of storage equipment
and systems from simple floor stacking to
highly advanced, automated storage and
retrieval systems. This chapter will provide an
overview of those types of storage and the
equipment used for each.

OBJECTIVES

When you have completed this chapter, you should
be able to:

List methods for determining destination
and direction of unloaded materials

Identify key issues affecting how materials
are stored

List forms in which materials are stored
List options for storage

Describe a system for automated storage
and retrieval

Chapter 9:
Measurement
and Conversion
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WMS Software is used because there

are many questions to be answered
when determining storage solutions:

 Does the material need to be co-located
with other materials that are usually ordered
together?

» Does the material need to be stored in a
unified form, such as a pallet, which can later
be broken down and stored in smaller
guantities?

* Does the material have environmental
considerations such as protection from
extreme temperatures or moisture?

 Does the material require biohazard or other
safety considerations?

 Does the material need special packaging?
 Does the material need rack or bulk storage?

» Does the material have a shelf life?

Destination and Direction of
Unloaded Products

Determination of Location

All materials arrive at a facility with a designated use
in mind. They must be directed and tracked as they
are unloaded. This is a basic part of the distribution
process. Materials are sent for a purpose: storage,
distribution or for use in the production process.

Materials are often unloaded and placed in a staging
area near the loading dock. They remain there until
the next location to which they are to be delivered

is determined. As materials are removed from the
loading dock area, they are taken to a designated
location, be it storage, manufacturing, distribution
or order-picking.

The delivery locations for incoming materials must
be clearly marked or designated, and the products
or contents must be clearly labeled. Materials do

not simply enter a storage facility to be left for an
indefinite period of time. They often arrive just in time
to be included in an order to a customer.

A numbering system assigned to these locations is
necessary to add structure and logic to the movement
of the materials within the facility. This numbering
system is often referred to as an addressing system
or locator system. Just as the post office delivers

mail and packages to addresses, distribution workers
must deliver to and retrieve items from an address

or location in the facility.

The determination of the precise location for incoming
materials is typically made by use of a Warehouse
Management System (WMS), a software program
that matches materials to a desired destination and
tracks movement.
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Key Issues Affecting How Materials
are Stored

Several issues affect how materials are stored:

» Mass, measurement and space

* Volume, density and size

* Depth, containment and process
» Weight, configuration and delivery

Among these, volume, density and size have the
greatest impact.

Volume. How material is stored depends largely on
volume. Volume takes into account how much of any
one kind of material is on hand in a given period of
time (quantity) and how much material is retrieved for
shipment within a given period of time (throughput or
velocity).

Density. Large quantities of any one item being
stored are likely to be stored as unit loads (on pallets
or in similar large containers). Furthermore, the larger
the quantity, the more desirable it is to store unit loads
in high density storage arrangements. This results in
less floor space dedicated to the aisles and reduces
the size of the storage facility. In general, the greater
the volume, the greater the desire for high density
storage arrangements.

Density is especially important when easy, frequent
access to materials is required because of high
throughput. This chapter will introduce various types
of storage equipment that allows for different levels
of density.

Size. Size, as a criterion, matters. But it comes into
play mainly when dealing with individual items. Except
in special circumstances, pallets, containers and
cartons have fairly standard dimensions.

CASE STUDY: Fontera improves

warehouse throughput by 35%

Fontera is a multinational company in New
Zealand and is the world’s largest exporter of
dairy products. Their global supply chain includes
farms of over 11,600 farmer shareholders in New
Zealand, distribution to 140 countries worldwide,
and a volume of 14 billion liters of milk per year.

The company wanted to increase their throughput
at a 45,000-cubic meter facility to improve
efficiency and save money. In 2006 and 2007

the facility managed a volume of 18,000 TEU
(twenty-foot equivalent unit container) and 23,900,
respectively. By 2008, they had increased the
volume to an estimated 35,000 TEU.

How did they do it? Using DAMCO simulation
software, Fontera was able to test various
solutions before implementing them. They then
chose the best options for their warehouse.
Their considerations included:

* Physical layout
* Product flow
 Process mapping

» Material handling equipment

Once they viewed possible scenarios, the
company chose to add a weekend shift and to
increase its cross-docking volume (to reduce the
amount of stored materials). The result was a 35%
increase in throughput and an estimated savings
of more than $200,000 in the first nine months.

Source: “Case Study: Fontera Improves Warehouse
Throughput by More Than 35 Per Cent”, Damco International.
October 2011.
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To summarize: Volume (quantity of materials)
dictates how materials are stored and impacts density
(storage arrangements) if throughput (how much
material is retrieved for shipment within a given period
of time) is not impacted.

Forms in Which Materials are Stored

Materials are generally stored and shipped in the
manner in which they first arrived at the doors of

a facility. How things are stored, and their quantity
for subsequent retrieval and shipment, depends on
whether they are pallets, cases/cartons or individual
items.

In general, large demands for materials call for unit
load retrieval and shipment. As demands and orders
decrease in size, the process moves towards the
retrieval and shipment of cases and eventually to
individual items handled one or more at a time.

Forms of storage are also related to the type of
facility and material involved. For example:

» Materials moved from a manufacturing facility
to a distribution center are likely to be moved and
then stored, at least initially, as pallet loads.

» Materials from a grocery distribution center
retrieved and shipped (e.g., cans of soup at local
retail stores)are likely to be stored and handled
within the facility as cases.

Storage equipment suitable for efficiently dealing
with pallets, boxes, cases, totes and similar storage
units must be available.

Bulk

Grouping of similar unit loads

To help in retrieval and to facilitate inventory control,
large numbers of unit loads of the same SKU or
same type of materials are usually stacked on the
floor together. This is called bulk stacking.

Height of the building ceiling

In a facility with lower ceiling heights (e.g., three or
less stacked pallet loads) floor stacking may be used
instead of purchasing a rack, or stacking frame. In
most facilities, floor space is at a premium. No storage
devices other than the pallet or skid on which materials
are unitized are needed. Important considerations

in evaluating the use of bulk stacking are:

 The stackability of the material
* Possible damage to the materials by crushing

» Material rotation — how long the material will bein
the location

A stacking frame is a device consisting of interlocking
units that enables stacking of materials so that crush-
ing does not occur. These can be used to offset the
negative effects of bulk stacking but are expensive and
somewhat clumsy to use. At the same time, stacking
frames can be affixed to the deck of a pallet and can
be disassembled and stored compactly when not in
use. By addressing strength and stability of loads
formed on pallets, stacking frames can be used to
enable multilevel bulk stacking.

Rack

Bulk stacking is not an option for all materials. Some
materials simply should not be placed on the floor.
The logical alternative for storing such materials is a
storage rack. This particular storage device is familiar
to almost everyone. Every home improvement center,
discount warehouse or “big box store” has row upon
row of storage racks.
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The storage rack is usually made of formed or
structural steel. The size and gauge of the steel for
a given rack system is determined largely by the
capacity needed to house and support the stored
materials.

In using selective pallet racks, pallets of materials are
placed in openings in the storage rack and supported
by load-supporting beams.

Selective pallet racks can be used for the following
types of storage:

» Standard single-deep storage using
a counterbalanced lift truck.

* Narrow-Aisle storage using a narrow-aisle reach
truck.

» Deep-Reach greater than single-deep storage
(typically double-deep storage).

« Drive-in and drive-through racks are most often used
when there is a need to store a large number of pallet
loads of the same SKU and there is a limited amount
of floor space available for storage equipment. These
two types of racks make effective use of floor space
and are able to store pallet loads 5-10 pallets deep.

* Push-back rack. A type of storage rack thatfunctions
in a manner similar to the drive-in rack is a push-back
rack. Pallets (unit loads) are loaded on “carts” or
“trays” within the confines of the rack. These carts
are at a slight incline from front to back and the
materials are pushed up the incline against the other
pallets already in the rack.

* Cantilever Rack. Avery different type of storage rack
is a cantilever rack. This type of storage rack is seen
in home centers and facilities that handle and store
materials such as lumber, steel sheets and rods and
other relatively long or unusually large items. Pushback Rack
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« Mobile sliding racks consist of rows of storage racks
that are affixed to a set of rails embedded in thefloor.
By moving the mobile rows of racks, workers can use
one aisle to access several rows of racks.

Repack: Shelving, bin and Drawer Storage
The storage and handling of small items, such as
electronic parts, nuts, bolts, and small assemblies,

is a frequent task assigned to material handling
workers. These workers may be required to replenish
the order-picking area so that items can be picked for
shipment or made available for use in putting together
kits (kitting).

An example of small parts storage and picking is
assembling the nuts and bolts for a homeowner
product. Anyone who has attempted to assemble

a children’s swing set or toy will recall the seemingly
huge bag of nuts, bolts, screws and washers that

is shipped with the item.

Someone at the manufacturer had to pick all these
small items from storage and place them in a bag for
customer use. The responsibility of material handling
workers is to gather these items in larger quantities
and place them in a central working area so that
persons placing them in bags can easily access them.

Small bins placed in shelving or racks at a workstation
are generally the way to do this. These bin systems
are continually replenished by workers.

Movable Pallet Rack
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Shelving

Shelving used for storage is commercial grade.
It is usually made from higher gauge metal than
household type shelving.

» Shelving is a convenient and cost effective form
of storage.

* Shelving is easily assembled and placed where
needed in the facility.

» Ease of movement and assembly make shelving a
logical choice for storage of materials that do not
need the “bulk” of structural steel storage racks to
house them.

Supportability. The shelves and vertical supports

can be joined by nuts and bolts, clips or by riveting.
Facilities must consider the gauge thickness of the
metal when choosing shelving. The shelving supports

must be able to handle the weight and size of the load.

Drawer storage. Some items stored in a facility may
be extremely fragile or valuable. These items must

be handled and stored in a safe and secure manner.
Storing these materials or items in drawers is a logical
way to organize them and to provide needed security
and care for them. Storage drawer systems usually
involve a storage cabinet.

* A storage cabinet contains multiple drawers that
can be locked for security.

» Storage cabinet drawers can be “lined” with
protective fabric or rubber matting to protect the
contents against scratching or scoring.

Notice the two types of shelving, standard steel
shelves on the left and bin shelving on the right.

P s e i

Drawer storage is usually used for small parts
like individual nuts and bolts or expensive
items like jewelry
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—
Did You Know?

Benefits of pallet pooling:

One example of pallet pooling is CHEP.
CHEP is the largest provider of equipment
pooling, with over 200 million pallets, 14
million containers and 170 million RPCs.
Some of the benefits of pallet pooling are
that companies can:

» Reduce operational costs - no capital outlay
for one way pallets or shipping platforms

» Gain greater budget flexibility: pay for what
is needed, when it's needed

 Solve materials handling requirements
with access to advice from industry experts

» Meet supply needs during times of
seasonal or unexpected spikes as
equipment is available on-demand

* Reduce staff costs with no pallet procure-
ment or disposal programs to manage

* Reduce environmental impact with
reusable packaging

e Save on storage costs by holding less
pallet inventory - companies can collect
and return pallets to CHEP at anytime

e
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Source: CHEP, http://www.chep.com/Pallets/ 2013

Palletized Storage

Pallet materials. Pallets have historically been

made of wood. Pallets made from other materials
such as plastic, paper, rubber or metal are also used
in the modern supply chain. However, regardless of
construction material used, the basic design of a pallet
is the same. The types of materials used to construct
pallets are:

« Corrugated paper - used in some cases to form
a light weight pallet

* Rubber and plastic - used where sanitizing and
wash-down capabilities are needed

» Metal - used to handle extremely heavyloads
that other types of pallet materials cannot

Choice of pallet material. The decision on what
type of material to use in the construction of pallets
is made by the users of the pallet. There are several
considerations involved in deciding which materials
are best for a particular use:

« Durability - including the number of trips thatthe
pallet makes into and out of the facility

* Weight carrying capacity

« Special applications such as food service or
corrosive environments that require a pallet that
can be easily cleaned or sanitized

Key issues in palletizing. A few more points need
to be made about pallets in the supply chain:

Materials may arrive for storage on a pallet and

even be stored temporarily as a pallet load. Based on
demand, some of the items on a pallet may eventually
be shipped as cases or as a single item. As a result,

a certain number of loads on pallets may be broken
apart to provide access to the individual cases.
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Not all pallet loads necessarily contain a large
guantity of a single material. Pallets generally arrive
at a facility as full pallets, but sometimes depart the
facility containing many different items called a mixed
pallet load. Because pallets are usually more efficient
to handle than individual cases, shipments departing a
facility for a specific destination often consist of
smaller quantities of many different items. These
items are sometimes combined on a single pallet.

Some companies practice pallet pooling in which a
large group of companies purchase a pool of pallets
that any company in the group may rent. When
shipping and receiving, these pallets must be tracked
and accounted for just like any other material. This
system makes pallets less of a burden onbusinesses
and is more environmentally responsible. CHEP or
blue pallets are an example.

Specialty Containers

Plastic totes

Plastic totes provide protection and unitizing for
materials that enter and leave the facility. They are
available in a wide variety of sizes and shapes; and
special designs are also readily available from the
makers of these containers. These containers can
house almost any kind of material, including bulk
materials and liquids. Small plastic totes can be
carried by an individual worker to transport small
items or orders from one location to another.

This is a common use of this type of container.

Metal Containers

Metal containers are a typical protective and unit
load formation device used in manufacturing and
logistics facilities. Metal is strong, durable and affords
a high degree of protection against abuse.

[
&
]
-
ik
-4
(1]

Js_ e & E i &
The boxes and pallets on the left were rejected

because they create an unstable condition which
could result in damage or injury.

There are many types of plastic bins that may be used
to collect or store items in a warehouse.
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Like plastic totes, metal containers are available
in a wide variety of shapes, sizes and features.
Metal containers that have solid side-walls made
from corrugated steel are very common.

Wire mesh containers

Another useful form of metal container is a welded
wire mesh container. It has many features of the
plastic tote. It can be made to fold or collapse unto
itself for ease and efficiency of storage when not in use.

Crates

A crate is a common term for containers made of
Crates can be built in any size. wood. A wooden crate can be built around almost
any item in need of protection. It can be a solid
wooden wall enclosure or a shell that provides
enough structure to enable the object to be grasped
and moved while providing a degree of protection
at the same time. Wood is a cheaper material for
pallet and container construction. The cost of leaving
a wooden device after a single, one-way delivery

is smaller in comparison to the alternatives.

Crates for Military Use

The military ships and stores some rather uncommon
materials and objects. These materials or objects may
containers and even pallets. not be capable of being housed in conventional con-
tainers. The military relies heavily on wooden crates
as a means of protecting materials for military use.

Corrugated paper can be used to make boxes,

The military sometimes ships combustible and/or
explosive items. Use of metal containers could cause
a problem, especially when shipping ammunition,

by emitting sparks from metal shipping or storage
enclosures.

Corrugated Paper Pallets and Containers

Great strides have been made in paper technology in
recent years. The use of paper and corrugated paper
has emerged as a viable form of material for protective
packaging.
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An increasing number of storage and unit load
devices are being made from paper. The corrugated
or cardboard box has long been a container of choice
for many storage and transportation purposes. It is
not unusual to see pallets and pallet boxes madefrom
corrugated paper. The protection level and unit load
formation capabilities that these enclosures provide
has been improved by applying special coatings to
the paper or by blending in chemical additives as

the paper is being made. These actions make the
containers more resistant to the elements.

Insulation for package contents is provided with the _ _

. . ) ) ) This fork truck has a special attachment
addition of interior packaging materials. Extremes of to carry barrels and drums
cold are not often a problem, but heat can present
a problem for paper containers for obvious reasons.
Chemical additives and coatings can make these
containers less susceptible to heat and resistant to fire.

Slip Sheets

Slip sheets are used to ship materials without the
bulk and weight of pallets. They are usually made
of corrugated material and fit between stacks of
containers. They may require transfer to a standard
pallet on receipt of the materials using a specially
equipped lift truck.

Drums and barrels This fork truck has a special slip sheet attachment
Bulk materials such as powdered goods and liquids

are often contained in drums and barrels and can

be especially unique in their application in a facility.

Drums and barrels:

* Are usually used to transport and store liquids
and powdered or granulated goods in bulk

» Can be metal, plastic or wooden

* Require lift trucks to use special attachments
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Other Methods of Storage and Retrieval

Carousels

A carousel is a type of powered storage device that
moves either horizontally or vertically. Storage bins
are brought to workers who may be either placing
items into or retrieving them from storage. Horizontal
carousels move on a horizontal plane. The items
are stored in baskets or shelves on the carousel.

A vertical carousel moves shelves and bins of
materials in an upward and downward circular
motion. Vertical carousels resemble a dumb waiter.
This unit is usually self-contained. All of the motions
The horizontal carousel moves the bins around take place in an enclosure. The desired materials

S0 workers can stand in one area are brought to an opening in the cabinets for storage

and pick multiple SKUs. ) ) )
and retrieval. An enclosed vertical carousel is often

the equipment of choice if security and ease of
access are equally important.

Vertical Lift Modules (VLMs)

These are a type of storage equipment that uses both
vertical and horizontal areas of a facility in an efficient
manner. VLMs resemble a “dumb waiter” that was
seen in many multi-story homes of the past. The
principle of moving things from one floor of a home

to the other underlies the concept of the VLMs.

VLMs are very similar to carousels in their abilities but
VLMs are capable of a higher volume of throughput
than both vertical and horizontal carousels. VLMs are
used when access to stored materials is needed at
This is a vertical AS/RS in a beverage different levels or floors. These pieces of storage
distribution center.” equipment can be designed so that the openings are
accessible to workers at different levels of the facility.

A-Frame Dispensing System

An a-frame dispensing system handles individual
items that material handlers pick from unit loads.
As the name implies, workers literally open cases
or cartons of materials and dispense items out.
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These items are placed in the appropriate slots
in the walls of the device.

A control system tells the slots to release the item
onto the belt, picking the desired items to fulfill

an order. This process is very similar to the candy
dispensing machines seen in break rooms and
the halls of hotels and motels but is more highly
automated in its operation.

Flow Rack

A flow-through rack moves boxes, totes or pallets

on gravity rollers or skate wheels from the rear to

the front of the rack. Materials are loaded at the

back end and retrieved at the front. As materialsare
removed from the lower end, the remaining materials
roll forward. These types of racks offer a higher density
of storage, require fewer access aisles and use less
floor space than traditional pallet racks.

The mezzanine

The mezzanine is a structure built over the top of the
other activities in a facility that creates another floor for
facility workers to use. It makes use of the unoccupied
space that exists over all the other activities going on
below. The mezzanine is a relatively inexpensive way
to provide additional space for storage, offices or
high-security areas.

Shipping and receiving dock areas are often
designed with mezzanines because the area above
docks is not typically used for high volume storage.

Where travel is permitted under the mezzanine,
shelving and bin storage can be built below the
mezzanine, creating more space for needed storage.

Terms To Know

Automated storage/retrieval system
(AS/RS)

A high-density, rack inventory storage
system with vehicles automatically loading
and unloading the racks.

Cantilever rack
A specialized form of rack used for storing
long items such as lumber or pipes.

Double-deep storage

(also called Deep-reach):

Rack that holds two units deep, one
behind the other.

Drive-in/drive-through rack
High-density storage system that
allows units to be stored several deep.
Fork-trucks can drive between and into
racks to retrieve items.

High density storage
Storage system which allows pallets to
be stored more than one unit deep or high.

Kitting

The process through which individual
items are grouped or packaged to create
a single shipment.

Mobile sliding rack

Storage racks that sit on tracks so they
can be moved to retrieve items. An aisle
can be opened between any two rows to
allow access.
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Terms To Know

Push-back rack

High-density storage system which can
hold several units deep on slightly inclined
rails. As a unit is removed from the front,
the incline causes units behind it to move
forward into the front location.

Single-deep storage
Rack that holds only one unit deep.

Vertical lift module (VLM)

Automated storage and retrieval system
that moves units or items between levels
in a facility.

Automated Storage and Retrieval Systems (AS/RS)
AS/RS (Automated Storage/Retrieval Systems) are
storage and retrieval devices, other than carousels,
designed to store both large and small items such

as whole pallets loads or unit loads of materials.

All AS/RS are automated to some extent. Some are
so automated that they can store and retrieve materials
without direct human involvement. Commands are
given to them through computer programs.

Man-on-board AS/RS

The most basic AS/RS used to store and retrieve
materials is the Man-on-Board. This system has
an operator who rides along with an order-picker
and its load. The man-on-board AS/RS is used for
in-aisle picking. The machine can be manually

or automatically controlled, but there is an operator
present on the machine itself.

Fully automated storage and retrieval systems
These systems consist of an integrated
computer-controlled system that combines:

* The storage medium (rack or shelving)
 Transport mechanism (the crane)

« Controls with various levels of automation for fast,
accurate and random storage and retrieval of
products and materials

The automated storage/retrieval machine is an AS/RS
operated in a narrow aisle, serving rack openings on
both sides of aisle. It can travel horizontally (along
the aisle) and vertically (up and down a rack) at the
same time. Because the aisles in this type of operation
are very narrow, the equipment is usually either wire-
guided or guided by rails that are built into the floor.
There are advantages to this sophisticated system:
fewer material handlers are needed; better material
control (including security); more efficient use of storage
space, and higher throughputs of materials or items.
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Mid-Level Technical
Knowledge:

For Frontline Workers

OVERVIEW OF CHAPTER 3

The purpose of this chapter is to explain how
the order process works from the time an
order is received from a customer until the

Chapter 1: A ! :
Product time the order is assembled for packaging.
Receiving Order picking is a critical component of
material handling and is starting position for
Chapter 2: many frontline logistics workers. This chapter
Product will describe the role
Storage : . .
of frontline workers in ensuring that the order
picking process is efficient and accurate
Chapter 3:

Order Processing

Chapter 4: OBJECTIVES

Packaging _
and Shipment When you have completed this chapter, you should
be able to:

Chapter 5: o Describe best practices in order cycle and
Inventory procurement processes, including information
Control flows

Explain pick ticket inspection
Chapter 6:

Safe Handling

of Hazardous Materials Identify processes for accurately pulling

products from storage identified in pick tickets

Explain how audits are conducted to ensure

Chapter 7:
that pulled products are as ordered

Evaluation of Transportation Modes
(Truck, Air, Rail, Water)
Describe staging of pulled products for shipping

@0 6 00

Chapter 8: D : . : :
. . escribe steps involved in developin
Dispatch and Tracking a packing marr)ﬂfest ping
Operations
Chapter 9:
Measurement

and Conversion
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Order processing departments typically
use the following terminology:

e ltem: A specific SKU.

e Line: Multiple requirements for a particular
SKU, i.e., the number of items of aparticular
SKU.

* Order: Customer requirements as specified
by a picking document.

e Order Pickers: The people who select, count
and deliver customer merchandise (orders)
to shipping.

Nail SKU Example

TITTIT

Tool Nail Shank Nail Galvanised Point Cail Specilic

Type Shank Type: Length: Finish: Profile: Size:  Tool:
Dia: FAing  90mm & microns  Blunt Jumbo  Roll
2 1mm Chisal 1000  series

Paint nails  only

Example of how a company develops
a SKU for a particular item.

Order Cycle Practices

Order Processing

Order Processing begins when the seller receives

an order and ends when a location (such as a
warehouse or distribution center) is authorized to fill
the order. Nothing happens until an order is received.
The quicker the supplier can receive the order from
the customer, the quicker the process can begin.

Once an order is received it must be screened.

First, the supplier decides if it is willing to fill the order
based on past payment history provided by the sales
department. Then, the supplier determines if it can

fill the order; how long it will take to fill it; and whether
the customer is willing to wait, if necessary.

Facilities throughout the supply chain are increasingly
computerizing much of the order process.! Without
an automated decision making system, the process
can take weeks as the order is shuffled among sales,
customer service, logistics and accounting depart-
ments. The paper trail may be haphazard and error
prone. For these reasons, most modern companies
use automated order processing systems.

The order initiates the process of assembling products
from various stock locations for a specific customer
order. Think of the order in terms of a “stock keeping
unit” or SKU (pronounced “skew”). A SKU is a number
or string of alphabetic and numeric characters that
uniguely identifies an item or product. These SKUs
could be a universal number, a supplier part number
or a unique identifier used by the company. Most
companies use their own SKU numbers to label
products so they can track their inventory using

their own custom database systems.
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Order Picking

Importance

A survey of warehousing professionals identified
order-picking as the highest priority activity for
productivity improvements.?

First, order-picking is the most costly activity in

a typical warehouse. A recent study found that 63%
of all operating costs in a typical warehouse can be
attributed to order-picking. Picking can account for
as much as half of the labor costs in a distribution
operation, and pickers often spend 50% to 70% of
their time moving from one location to the next.

Pick and pass: workers pick items from shelves

- - and pass them into bins on the conveyor.
Second, order-picking activities have become harder

to manage with the introduction of new operating
programs such as just-in-time (JIT), cycle reduction,
quick response and new marketing strategies. These
programs require that smaller orders be delivered to
customers more frequently and accurately and that
more SKUs be put into the order picking system.

Third, renewed emphasis on quality improvements
and customer service have forced managers to
re-examine order-picking to minimize productdamage,
reduce transaction times and further improve picking
accuracy.®

Process = A,
When it is time to ship an order, the Warehouse
Management System (WMS) generates a pick list
that indicates the quantities of each item in the order.
The order picker instruction process describes the
SKU, directs the picker to the SKU pick position,
indicates the SKU quantity and states the customer’s
name or order identification number.

This workers is picking items for a customer order.
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Pick List
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A sample pick list.

In some facilities order pickers must
be comfortable working in high places.

Order picker instructions must be simple and clear.
They must tell the order-picker precisely what needs
to be done. The instructions can be printed on a
paper document, a label, a lighted display with letters
and numbers, or even through an audio headset.
These instructions often include alpha/numeric
characters that identify specific aisles or SKU pick
positions in the facility.*

Keep in mind that a WMS is what allows a pick list

to be generated in a productive sequence for the
pickers. This means that once an item is received, its
location is tracked so it can be recalled when needed
at a later time to fill a customer order. Generating
pick lists is a classic example of how the flow of com-
puter-based information is controlled to confirm that
everything has a place and a pre-determineduse.®

An order picker takes the pick list with instructions
and retrieves the items in the order in which they
appear on the list. This set of steps is designed to
take the picker on the shortest path to the items.
This approach can mean true savings; savings

in the time it takes the picker to retrieve the order,
savings in the distance traveled by the picker,
and savings in money because more orders can
picked by one picker.

Three overall systems can be used to organize the
picking function:

Area system/single Order Pick. In this system,

the picker goes through the warehouse and picksthe
items on the order—just as a shopper gets items on a
grocery list in a supermarket. When the picker takes
the items to the shipping area, the work is finished.
This system is generally used in small warehouses
where there is a set place for each item.
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Zone Pick. In this system, the warehouse is divided
into zones and order pickers only work in their own
zone or area. First, the order is divided by zone.
Then each picker selects items for their zone and
sends the items to a general area for final assembly
before shipment. Each order must be handled
separately before another is begun. Zones are
usually set up for related parts. For example, parts
that need to be stored in a freezer or that are often
ordered together could be in one zone.

Multi-order batch Pick. This is the same as the
zone system except that instead of handling orders
one by one, a number of orders are gathered
together—with all the items divided by zone. The
pickers collect all the items they need for that group
of orders. Then, the items are sent to the general
marshaling area where they are sorted into individual
orders for shipment.®

Example of a pick to light system.

Within those systems, picking can be carried out
in three ways:

* Pick-to-order. One picker in one circuit of the
picking area collects the items for one order.

 batch-picking. A picker assembles all the items
for a group of orders.

* Pick-by-line or pick-to-zero. For this approach,
the exact numbers of cases or items within one
product line are present for picking. The picker
then picks the unit load from one product line
(pick-by-line) to fill waiting customer orders. The
picking may continue until that line is exhausted
(pick-to-zero).”

A worker picking items for an order.

Page 36 | CLT: Mid-Level Technical Knowledge: Chapter 3 - Order Processing



Supply Chain

Logistics

\

Did You Know?

Pick Task Simplification in Action

Employee order-picking work elements
included in the simplification process may

include:
% of Pick Tasks Ways to simplify
Time
55% | Traveling to, Use carousels; simplify

from and between
pick locations

pick route (take the
shortest path through
the warehouse)

20%

Reaching/bending,
sorting, packing
and documenting
pick

Use batch picking; use
carts with totes or dividers
to separate orders during
pick; pick and pack
simultaneously (small
items only); automated
documentation

15%

Searching for pick
location

Use carousels to bring
pick location to the
picker; or use man-on-
board Automated Guided
Vehicles to take picker
to correct location

10%

Extracting material
from locations

Automated dispensing
(especially for smaller
items); advanced
technologies (barcodes,
RFID, pick to light, etc.)

Chapter 3

Processes for Improving Accuracy
and Efficiency

There are ways to improve order-picking accuracy
and productivity to meet increased demands.
Some may be implemented without increasing staff
or making significant investments in automated
equipment. Others may involve increased use

of various technologies.

Some examples of improved processes without
advanced technologies are:

Pick by label. A gummed label is printed for each
item to be picked. Labels for an order are produced
on a backing sheet in the order in which they are to
be picked. The picker attaches the matching gummed
label to each item as it is picked. Any labels left at the
end of the pick circuit identify shortages.

Issue Pack Optimization. The goal is to encourage
customers to order in quarter, half-pallet or full pallet
loads; and in full case rather than lots which require
loose case picking. This can avoid much counting
and manual handling of cases for both the warehouse
and the customers. Full case orders mean much

of the counting and extra packaging associated

with loose case picking can be avoided.

Pick Task Simplification. Eliminating and combining
order-picking tasks will simplify the pick task. Even
when work elements cannot be eliminated, they

can be combined to improve order productivity.
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reduce travel time by increasing the number of items
picked by an order picker during a picking tour.

For example, if an order-picker picks one order

with two items while traveling 100 feet, the distance
traveled per order pick is 50 feet. However, if the
picker picked two orders with four items, the distance
traveled per pick is cut to 25 feet.®

Order batching. Grouping orders in a batch can F ] AW&%‘% ) L

Move to a Forward Pick Location. This is a

process that is used in larger warehouses to condense
the picking operation. The orders for a single day are
batched together so that all products are combined
and brought to a pick location. This site is usually
located by the outbound staging area and is where

all individul orders are picked. This process cuts the
time the order-picker spends traveling and/or searching
for pick locations. It is one of the most effective ways
to improve picking productivity and accuracy.

A bar code scanner.

Some examples of improved processes with
advanced technologies are:

Bar codes. These are widely used to identify
every storage and picking location in a warehouse
and to identify products and product information
such as batch identification. In picking operations,
this can be used to verify pick locations and items
being picked.

Radio data terminals. These can provide online
communication between designated workstations
and the WMS. The terminals may be truck-mounted,
waist-mounted or fitted on the wrists of the pickers.
They are often combined with a barcode scanner
that is fitted as a ring on a finger, so pickers can
move goods with both hands free. RFID tags can be very small.
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Pick-to-light systems. The pick-to-light system
of storage and order-picking provides control over
the movement and placement of materials by
giving feedback to pickers on how accurately
they are picking items from storage to fill orders.
A pick-to-light system uses the following process
to control what is withdrawn from a storage area:

* A barcode scanner reads the code for the needed
item from an electronic or printed pick list.

* A red or green light is then illuminated to let the
order-picker know that this is the correct storage
This pick to light terminal shows the picker location from which to retrieve the required item.
the quantity to be picked. Green means correct and red means incorrect.

Put-to-light systems. Instead of retrieving items,
this covers returning items. The put-to-light system
uses a scanner to register whether the storage
area chosen is correct for the item. Workers are
given immediate feedback on the accuracy of their
efforts to store items in the correct location.®

Voice technology. With this technology, the picker
can hear through a headset, voice instructions

from a computer. The picker then selects the required
items and speaks through a microphone to confirm
the pick. Often, an address number at each location
must be repeated by the picker to make sure the
correct items were picked. As with pick-to-light,

This workers is using a voice activated headset
which allows both hands to be free for picking. the picker’s hands are free.°
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Order Inspection and Accuracy

Once picked and assembled, orders must be inspected
for accuracy. The order picker must verify that the
guantity picked is the quantity required or note any
differences. This will eliminate confusion in shipping
and at the customer’s receiving operation. This must
also be done to ensure the picker’s accountability.

If an item is out of stock, the information will be sent to
the order department to fix the original documents. A
packing list is enclosed for each outgoing order, showing
what items were picked. The customer can then check
the packing list to make sure all items are present.

There are two ways to verify that the picked
merchandise and the picked quantity are correct—
by manual (visual) or by bar-code scanning.

Manual scanning. This approach requires a packing
employee to visually compare the picked merchandise
and the packing slip items. If there is a match, the
employee prepares the package for shipment. If there
is no match, and there is a shortage of the picked
merchandise, the packing employee places the picked
merchandise and packing slip together on a problem
order shelf. If there is no match because of an excess
of picked merchandise, then the packing employee
prepares the package for shipment and places surplus
merchandise on a problem order self. This method is
used in the catalog and direct mail (customer contact)
industries.

Disadvantages of the manual method are possible
verification errors and lack of online tracking of the
order. Advantages are large-volume handling, easy
employee training and the ability to handle a large
number of customers.

CASE STUDY: Kitting

TomTom is the maker of the aftermarket GPS
device that first made it possible for consumers to
take advantage of the technology at an affordable
price. The device is manufactured in China, and
initially the kitting and assembly (putting the units
together with the necessary accessories) was
handled there, too.

TomTom found that this caused problems.

The cost of shipping the kitted goods from China
was too high, and the long transit time hindered

its ability to deal with returns of defective units.
Another issue was that the devices were stuck in
a container on a ship for extended periods of time,
so last-minute software upgrades were impossible.

To solve these problems, TomTom moved its
kitting assembly to a third-party logistics provider
in Fort Worth, Texas. The kit parts were still
manufactured in China, but shipped to the U.S.
before kitting. Having the kitting assembly
operation close at hand gave TomTom a boost:
quicker turnaround, lower transportation costs
and streamlined movement of its finished goods
through the supply chain into the retail market.

Source: “Kitting assembly: a case study in savings.”
Milligan Workshops Blog. February 1, 2011.
http://www.milliganworkshops.com/blog/?p=87.
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Terms To Know

Batch pick

A method of picking orders in which
order requirements are aggregated

by product across orders to reduce
movement to and from product locations.
The aggregated quantities of each
product are then transported to a
common area where the individual
orders are constructed.

Item

Any unique manufactured or purchased
part, material, intermediate, subassembly,
or product.

Line

1) A specific physical space for the
manufacture of a product that in a flow
shop layout is represented by a straight
line. In actuality, this may be a series
of pieces of equipment connected

by piping or conveyor systems.

Order

A general term that may refer to such
diverse items as a purchase order,
shop order, customer order, planned
order, or schedule.

Order processing

The activity required to administratively
process a customer’s order and make
it ready for shipment or production.

Hand-Held barcode scanning. In this customer
order check method, the packing employee uses

a hand-held device to scan the bar code of each
piece of picked merchandise. The packer scans the
customer’s barcode label on the packing slip; scans
the barcode of each piece of picked merchandise;
and packs the merchandise into the shipping
container. The scanning device establishes a record
that the customer’s merchandise was handled

at the marshaling area. The barcode scanning
merchandise verification method is most widely
used in the retail store distribution industry.

Disadvantages are that it requires increased
investment, greater employee training and a barcode
label. Advantages are a high degree of accuracy,
high-volume handling and the ability to handle

a wide variety of SKUs.*?

Staging of Pulled Products for
Shipping

Preparations for dispatch

After picking, goods are brought together and
consolidated, and completed orders are prepared
for delivery to customers. This can involve packing
into outer cases and cartons and stretch and
shrink-wrapping for load protection and stability.

It may also involve final postponement activities and
value added services, such as kitting and labeling.

Kitting is a process in which individually separate but
related items are grouped, packaged and supplied
together as one unit. For example, when ordering

a computer online, a customer may select memory,
drives, peripherals and software from several
alternatives. The supplier then creates a customized
kit that is assembled and shipped as one unit.
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Marshaling and staging

Goods are marshaled or gathered together to form
vehicle loads in the dispatch area. Then, they are loaded
onto vehicles to send to the next point in the supply chain
— directly to the customer or to a distribution center, port
or airport for the next transport leg. Loads might be floor
loaded, which makes better use of the trailer cube but
takes longer because boxes or cases must be handled
individually. Loads can also be palletized and segregated
by product or groups of products. These methods can
make the receiving process easier and shorten the
carrier’s time spent on loading and unloading.

The inbound-outbound staging activity is one of the
critical activities in shipping and receiving. Enough
space must be designed directly behind dock doors
to accommodate the inbound and outbound capacity
for a full delivery truck. This allows for increased
inventory accuracy, reduced product damage and
greater employee productivity.

Other storage space needs at the dock include
sufficient space for empty shipping and receiving
devices (pallet, carts, return-to-vendor containers and
trash containers). The best dock area design allows
mobile equipment to travel between the dock plate and
the staging area and between the staging and storage
areas. The staging area requires vehicular traffic aisles
that connect the dock to the storage area.

The next activity in the preparation for shipping is
creating a packing manifest that ensures the customer’s
order was handled and processed by the distribution
facility. This activity can be a manual operation or a
barcode scanning operation as noted above.

This may be the final activity in the order picking
process, or this activity may be performed during the
packaging process as explained in the next chapter.

Terms To Know

Staging

Pulling material for an order from
inventory before the material is required.
This action is often taken to identify
shortages, but it can lead to increased
problems in availability and inventory
accuracy.

Stock keeping unit (SKU)

1) An inventory item. For example,

a shirt in six colors and five sizes would
represent 30 different SKUs.

Zone pick

A method of subdividing a picking list by
areas within a storeroom for more efficient
and rapid order picking. A zone-picked
order must be grouped to a single location
before delivery or must be delivered to
different locations, such as work centers.
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OVERVIEW OF CHAPTER 4

The purpose of this chapter is to explain how
orders are packaged and prepared for shipping.
One of the primary concerns of packaging and
shipping is ensuring that the product arrives at
its destination undamaged. This chapter will
describe types of packaging materials, shipping
accuracy and basic principles of loading
containers

OBJECTIVES

When you have completed this chapter, you should
be able to:

Identify the process for selecting appropriate
packing materials to package products

Describe selection of packaging tools best
suited for handling and packaging products

e Explain typical steps to protect products
from weather

o Describe the process to ensure that outbound
product counts are accurate and products are
free from defects

Describe the process for verifying outbound
products against customer orders

Describe correct product labeling in accordance
with domestic and international regulations
and common company policies

Identify steps to verify that the right packages
are securely loaded into the right trailer

e Identify steps to ensure that packages are
securely loaded into trailers and correctly
distributed based on safe loading procedures

CLT: Mid-Level Technical Knowledge: Chapter 4 - Packaging and Shipping | Page 45



Supply Chain

Logistics

Chapter 4

ou-0=

PRIMARY PACKAGE

SECONDARY PACKAGE

TRANSPORT PACKAGING

=

' 1
|

Packaging

There can be up to three levels of packaging
depending on the item being shipped:?

* The primary package is the box, can, blister pack
or other container that holds the actual product

» The secondary package is usually a carton that
groups a number of primary packages foreasier
handling

 The third layer, the transport package, is usually
a pallet with a protective covering such as a
polyurethane sheet.

This chapter will focus on secondary and transport
packaging and factors involved in choosing the best
packaging materials.

Definition

Packaging is the process of using materials to contain
and protect a product during handling, storage and
shipping. The main function of packaging is to contain
a product so that it can be safely transferred to its
point of destination.? Preparing a product for shipment
is a critical step in the supply chain.

Basics

How a product is packaged has a direct impact on
how it is stored (See Figure 4.2), where it is stored
and how it is moved through a warehouse. Most
packaging is done in a repack area or a small
package line within the warehouse. This is in contrast
to full case or bulk picking areas.
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Repack or small package lines are very common
in general merchandise, health and beauty product, Impact of Packaging on Operations
pharmaceutical warehouses and others. There are
warehouses and distribution centers that handle
only full case or bulk merchandise. In these cases e Product protection
packaging is limited to palletizing or combining full  Line-side pack quantity
cases in some manner. Most repack operations use
conveyors to collect the products into master cartons
or totes. Pickers put up to 50 items in a master carton, * Warehouse space utilization
seal it and send it on to the shipping department. - Material handling efficiency

e Trailer cube/weight utilization

. . * Product identity (visual control
Packaging for Protection y( )

As items move through the supply chain especially « Ergonomics
during transport, they must be protected against a « Environmental concerns

wide range of possible threats including: Total costs

» Shock .
Figure 4.2

» Compression
* Vibration

» Moisture
 Heat

e Cold

The level of protection needed often depends not
only on the type of product being shipped but also

on the value of the items. Different packing materials
can be used to provide additional protection when
necessary. These materials include: corrugated
dividers, moisture barriers, cardboard inserts, paper
filler material, foam-filled cushions and foam peanuts.
These materials can be inserted into the outer
package to fill voids and protect the inner package.
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Packaging materials

In many cases, dunnage material is placed between
cases or pallets for additional product protection. The
specific packaging needs depend on the product and
how susceptible it is to damage. There are a number
of factors to be considered when choosing the type
and extent of packaging:*

* Fragility of the product

« Storage and transport conditions such as heat
and moisture

« Possible interactions between the product and
the packaging material

* Number of units that will be shipped together
 Type of transport

e Loading and unloading methods to be used
» Customer shipping instructions

» Cost requirements

» Environmental impacts of disposal

Carrier Requirements

Carrier’s tariffs and classifications can influence the
type of packaging and packing methods that are
used. Carriers established these classifications for
two main reasons.

First, carriers want shippers to make every effort

to put as much on a trailer as they can within the
limits of weight and cube (volume). The loading of
the trailer (in terms of how items are stacked and how
the load is packed from front to back) has more to do
with damage than the individual packaging. However,
in the package design process, companies do take
into account how the product will be packaged and
what affect it may have on the cost of shipping. IKEA,
the Swedish-based home furnishings chain, designs
many of its products so they can be shipped in a
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dense form. Such products are often purchased
unassembled in retail stores, and customers can
easily take them home in their cars.

Second, carrier specifications for protective packaging
cut the likelihood of damage to products being carried.
This, in turn, reduces the amount of loss and damage
claims placed against the carrier.b

Unit Loads

Once goods have been packaged for processing and
movement throughout a facility, the goods must be
prepared for shipment. The items are most commonly
collected into unit loads for easier transport. There
are several types of unit loads.

» Master cartons or plastic totes are quite commonly
used for small repack type items.

* Wooden pallets are the most common unitload
used in distribution operations. They are made
to standard sizes for use of standard storage and
handling equipment such as forklifts and stacker
trucks.

» There are also specialty containers that are basically
box pallets made of wire, plastic or metal. These
are primarily used for liquids when the possibility
of puncture is a concern.

A fully-automated stretch wrapper.

Palletized Loads
There are different ways to secure palletized goods
for transport.

Pallet wrappers. These use a stretch film pallet
wrapper or stretch wrapper. Plastic film protects

the materials and keeps them together on a pallet.
The film is water resistant and can be stretched tightly
over and around the pallet and its contents to form

an almost water-tight enclosure.
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The 5 R’s for the creation
of sustainable packaging

Restore by using materials and
‘ supporting firms that reduce or
improve natural capital.

Respect the environment by
. examining all the impacts that
packaging may have.

Reduce the amount of materials,
. layers of packaging, weight of
package, fuel used in transport, etc.

Reuse something that’s already
. been made, and make packages
easy and desirable to reuse.

Recover the materials used through
recycling, composting or reusing.

By applying the film in a tight pattern, the load on the
pallet is contained and stabilized. By grabbing the
pallet itself with the first wrap of the film, the load can
be secured to the pallet as the wrap spirals upward
and downward around and over the load.

Powered stretch wrappers. Powered wrappers are
usually used when large numbers of pallets need

to be wrapped. The loaded pallet is placed ona
turntable, and the film is attached. Then the turntable
is activated and the roll of film moves up and down
on a track, ensuring that the pallet load is covered
from top to bottom as the pallet turns.®

Automatic stretch wrappers. This is a step up from
the basic powered wrapper. These wrappers are
completely automated and are usually part of a
conveyor system.

Strapping. Straps can be made of plastic or metal.”
Like wraps, straps can be applied manually or by
machine.

Packaging as a Waste

Another important consideration when choosing
packaging materials is the waste that will be
produced. Most packaging discussed in this section
will be used only once and then discarded aswaste.
This has an environmental impact and increases
costs. As a result, many industries have begun
using packaging that can be recycled or reused.
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Labeling

Items must be labeled properly to ensure safe

and accurate transport through the supply chain.

In addition to providing basic productinformation,
labels are subjected to various rules and regulations.
There are both general product labeling standards

and federal and international requirements for shipping
labels. As with packaging, there are different levels

of labeling from the retail label to the shipping carton
labels. For our purposes, we will focus on shipping
labels.

Basic Label Information

Shipping labels typically include a wide variety

of information. Modern technology has provided

the ability to include relatively large amounts of data
on a small label such as a barcode or RFID tag. Many
packages include both long-hand information labels
as well as bar codes. For example, FedEx labels
printed from a computer include a barcode which
contains all of the shipping information, but the
printed label still includes the printed information

of the addressee and addressor.

Accuracy & Quality Control

Verifying Customer Orders

An order must be checked for accuracy before it is
shipped. Accuracy involves several criteria. It means
that the proper product, in the proper amount and in
the proper condition is selected and verified against
a customer order. Once a verified order has been
assembled, workers must ensure that the correct
items end up on the proper trailer for shipment.

USPS PRIORITY MAIL

Sample Mailer SHIP DATE: 11/23/2000

1122 Main 3t )
Test City DG 20260 WEIGHT: 1LBS 9 0Z

ADDRESS CORRECTION REQUESTED

SHIP  WILLIAM SMITH
TO: ONLINE SPECIALISTS
2345 GLENDALE DR RM 2456

ATLANTA GA 30328-3474

e/ USPS DELIVERY CONFIRMATION

9101 0268 3733 1000 0010 16

This is an example of a shipping label with both
barcode and written address information
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Checks can be performed manually, in which aworker
visually inspects the items for defect, counts them
and verifies them against a customer order form. In
larger operations, checks are performed via a semi-
or

fully-automated system, where items are scanned,
counted and verified by a machine using barcodes,
measurements and other standardized information.

Packages must be checked against customer orders
to ensure the following criteria are met:

 The proper product(s)
* In the proper quantity are

* Free from visual or obvious defect

Verifying Correct Shipments

Usually the checking function is done in the loading
or staging area of the shipping department because
it is the last step before an order leaves a facility.
This is also a checking point because it is the place
where the entire order finally comes together from
the various parts of the warehouse. Again, this is
especially true of large warehouses where the order
may come from six or seven different areas.

At this point in the supply chain, it is critical that

the proper orders end up on the proper trailers
which are headed to the proper locations.

An important document at this stage is the shipping
manifest. It lists all of the items in a shipment whether
the load is to be delivered to a single destination or to
multiple destinations. Manifests usually list the items,
piece count, total weight and the destination name
and address for each destination in a load. Loads
should be checked against the manifest before

being placed on the trailer. In larger operations,

this is done automatically via barcode scanning.

Loading & Shipment

Loading Safety
There are certain activities required to ensure that
trailers are loaded safely:®

* Loading equipment is only used by certified operators

* Trucks or trailers are securely chocked prior to
entering with a forklift

 Hydraulic dock levelers are properly positioned
for safe entry

» Pallets are checked to ensure they have not shifted
or separated

» Heavy pallets are placed in the front of the trailer
to avoid sudden shifts in weight if the driver must
stop quickly

* Proper lifting techniques are used by workers when
loading items manually

Next, the unit-load pallets are stowed into a waiting
truck trailer, railcar or container van. Many companies
use special software to plan and configure loads.

The software recognizes various constraints, such as
cartons which cannot be laid on their sides or have
other cartons placed on top of them. It also takes into
account the load’s center of gravity and the allowable
weights on axles. This planning function is usually
handled by the transportation department.

Loading Process

The loading process is important because it is the
final time the distribution center can impact the
condition and accuracy of the order. At this point,
all pieces of the order should be complete and
assembled in the staging area for loading.
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In facilities that use sorters, which include most
modern large warehouses and distribution centers,
cases are loaded continuously throughout the

day into an awaiting trailer. Trailers are assigned
to a specific door to receive a specific order.

The cases or totes come down a conveyor, directly
into the trailer.

It is as this point that many facilities conduct a final
accuracy check. This function can be performed by
the Inventory Control or Loss Prevention department.
This is also the time and place where specific service
failure problems can be addressed. For example,

if there is a problem that requires detailed checking
of an order, Loss Prevention may check every case
and every pallet that is loaded for a specific order.
They may even photograph the order as it is loaded.

Loading Techniques

Learning to correctly load a trailer requires skill

and experience. There are many factors that
determine how the load is arranged. Trailers can
be loaded with a single-stop load, which means the
entire load is being delivered to one facility with no
other stops in between. Trailers can also be loaded
with multiple-stop loads which mean that several
orders to different facilities are loaded onto one
trailer. This usually requires that the orders be
separated to facilitate unloading at each facility.
Separating the loads can be done in several ways
such as load bars with slip sheets, netting, load
walls, strapping, etc.

These boxes have been floor loaded.

These are inflatable dunnage bags that help
keep the cases from shifting during transport.
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Floor Loading

Floor loading is when boxes or totes are placed
directly on the floor of the trailer and stacked, often
to the ceiling. Floor loading is labor intensive because
each box must be handled individually. It is also
critical to ensure that heavy items are not placed on
top of light items and to adhere to directions such as
“This Side Up” and “Fragile”.

Loading Palletized Goods

More and more, customers require that their orders
be palletized and stretch wrapped because it saves
time in loading and unloading. For example, a floor
loaded trailer may take up to five hours to unload,
but a palletized load can be unloaded in as little

as 20 to 30 minutes.

Securing the Load

Once the trailer is checked and loaded, the load
must be secured so it will arrive in good condition.
This can be a challenging task. There are several
methods used for securing loads in a trailer such
as: load bars, straps, rope, airbags and cargo walls.
When determining how to secure a load, companies
must consider cost and ability to have the equipment
returned after delivery. Some systems require
specially equipped trailers. For example, straps
require that the trailer have interior rails to secure
the straps.

While palletizing loads is more productive for the
receiving operation, it is more costly for the shipper,
and it reduces the cube utilization of the trailer.
Stretch wrapping helps this problem by allowing
loaders to stack goods higher on pallets and taking
more advantage of the available cube. For example,
stretch wrapping a pallet allows the loader to stack
goods up to 7-feet high on a pallet.

Slight clearances must be maintained between
pallets to allow for loading and unloading. Bracing
or inflatable dunnage bags are used to fill narrow
empty spaces. When inflated, they fill the empty
space and function as both a cushion and a brace.
Even when cargoes are properly braced, various
forces such as vibration, pitch and roll can cause
damage. For example, continued vibrations may
loosen screws on machinery or cause the contents
of some bags or packages to settle, changing the
type of support they give to the materials packed
above them. For products that present this problem,
special preloading vibrators are used to cause the
load to settle immediately. A typical phrase used

in many loading operations is “high and tight”,

and this is a good rule of thumb when loading trailers.

Some goods are so heavy that they use up a
container’s weight capacity without filling its cubic
capacity (a situation called weighing out). These
loads, such as heavy machinery, must be carefully
braced, and the weight must be distributed as evenly
as possible. In highway trailers, for example, it is
dangerous to have one side loaded more heavily
than the other. In addition, the load should be
distributed evenly over the axles.®
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Third-party Carrier Loading
Third-party freight carriers often have their own Te rms TO KnOW
requirements that must be followed when packing
and loading a shipment. The primary concern

of carriers is the efficient use of their equipment.
Therefore, the scheduling of outbound loads is
critical. The carrier must know how many trailers

Dunnage
Inexpensive or waste material used to
protect and load securing cargo during

transport.
are needed for the next day’s shipment so the
trailers can be spotted in the proper door and ready Packaging
for the next day. Quite often, trailers are spotted The process of using materials to contain
at night or on an off shift so they do not congest and protect a product during handling,

the shipping process. storage and shipping

Tariff

Trailer spotting is when yards use spotter trucks, A tax on imports or exports.

also called yard mules, to move trailers around the
yard instead of the delivery driver. This allows the \ =~
driver to drop one load and pick up another without

waiting for loading and unloading.

Another concern of carriers is that trailers are loaded
correctly to reduce errors and avoid damages.
Carrier claims for damages during transport can
result in a significant expense to the carrier and
supplier. This is especially important when handling
multiple-stop loads — each stop must be clearly
separated so the driver knows what to deliver to
each stop and frequent handling of each order is
minimized. For single stop loads, only the end

of the trailer needs to be secured to prevent the
product from shifting or falling.
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Mid-Level Technical
Knowledge:

For Frontline Workers

OVERVIEW OF CHAPTER 5

The purpose of this chapter is to explain how
inventory is managed and controlled throughout
the supply chain with a special emphasis on

Chapter 1: . . '
Product warehousing. Inventory control is a major
Receiving part of logistics. In order to ensure accuracy,
companies must know where products are
Chapter 2: throughout the entire life cycle of the product.
gt”’d”‘:t This chapter will describe the various methods
orage
g that companies use to track and store
inventory.
Chapter 3:
Order
Processing

Chapter 4: OBJECTIVES
Packaging
and Shipment

When you have completed this chapter, you should
be able to:

Chapter 5:
Inventory Control

Describe fundamentals of inventory control

List the most common inventory control
systems

Chapter 6:
Safe Handling
of Hazardous Materials

Explain methods for accurate inventory
counting

Describe methods for capturing logistics
information
Chapter 7:
Evaluation of Transportation Modes
(Truck, Air, Rail, Water)

Describe reverse logistics

® © 0 06

Chapter 8:
Dispatch and Tracking
Operations

Chapter 9:
Measurement
and Conversion
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Finished goods

h

Inventory Control Fundamentals

Inventories are materials and supplies carried

on hand either for sale or for use in the production
process.! Inventory control is the process of
identifying materials, managing storage space
and tracking and controlling those materials.

Inventory control is one of the basics of warehousing
and distribution. Companies must know what they
have on hand and where it is. What makes the process
complicated is the unique requirements of various
companies. For instance, some companies must

have the ability to place an item on hold, or they

might have to reserve a specific amount of inventory
for a specific customer. These controls will be
discussed later in the chapter.

Types of Inventory

There are many types of inventory. The type of
inventory determines the treatment it receives
throughout the supply chain. For example:

* Raw material stock consists of component inventory
used to feed into production or manufacturing lines.

e Work-in-Process (WIP) is made up of partially-
finished goods between steps in the manufacturing
process.

* Finished goods consist of inventory that comes
to the warehouse or distribution center packaged
and ready to ship. Finished goods inventory will
be the primary focus of this chapter.
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Inventory levels are based on statistical analysis

of product movement and include the amount of
inventory needed to fill orders in the immediate

future based on the company’s goals for inventory
turn. Many suppliers have seasonal inventories that
can be significant, (e.g., retail distribution centers that
have to stock Christmas inventories). In some cases,
these temporary inventory peaks can be double the
normal inventory.

Inventory peaks can be a major headache for
distribution managers. They may force managers
to go offsite for temporary storage, which creates
a whole new level of inventory control issues such
as offsite staffing, security and equipment.

Levels of Inventory Management

Inventory is managed at two primary levels. Eachitem
or unit load is handled, stored and recorded, but the
entire inventory of a warehouse/distribution center
also needs to be controlled.

Aggregate inventory management involves total
inventory movement rather than moving individual
items. Inventory turn rate is the key component

of total inventory management. A simple formula
for inventory turn is to divide total dollars shipped
annually by the average monthly inventory onhand
plus safety stock which varies by company based
on product need.

Item inventory management deals with inventory at
the item level. At this level the importance of individual
items is assigned.? Frontline logistics workers work
mostly with item inventory management.

Think About It!

Inventory Turn

Calculating inventory turnover is something that
businesses do in order to assess competitive-
ness, project profits and generally figure out
how well they are doing in their industry.

Calculating basic Inventory Turn Rate

Bob’s Tackle Shop had an average inventory
cost of $6,000 for his fishing lure department
last year. He sold $30,000 of fishing lures, at
cost last year. His Turn Ratio for the year was 5
times ($30,000/$6,000).

This year, Bob liquidated slow moving items
from his fishing lure inventory, his inventory
cost dropped to $5,000 for the year, but he still
sold $30,000 of fishing lures. His Turn Ration
became 6 times, and he freed up $1,000 to use
on other expenses.

What different rates mean.

A high inventory turn may sound good because
it usually indicates that a high volume of product
is being sold. However, a high turn rate may be
a warning that:

* Inventory levels are too low, which may
indicate that selection is limited

* Prices maybe too low, resulting in high volume
of sales but low profit margins

» There may be too much time being spent
receiving, stocking and placing orders

A low inventory turn may indicate that:
* Pricing may be too high

¢ ltems in the department may not match
customer buying habits

* Products may need better marketing

SOURCE: “Understanding Inventory Turns”, POS IM,
LLC, 2013.
http://download.posim.com/PDF/operationeducate/
inventory-turns.pdf
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Inventory Control Systems

%;.'- -* =i '_"*- a:' i Warehouse Management system
inventory The most widely used inventory management system
gy il 75 "5":,‘:]'::‘;:" in distribution operations is the Warehouse Manage-
ment System (WMS). While this system is mostly
‘ used by the inventory control department, it is also
widely used by frontline workers. Most data entries
. LJ‘ into this system are done through hand-held devices
which capture inventory information as materials are
['E'L_.H “m' entering, leaving or moving through a facility.
LEEE
Pick/Pack A WMS allows employees to identify a variety of

inventory data such as quantity, location, status and
other relevant information. Information is entered
into the system when the product is received and

is then used to track the item within the facility.
Instead of manually entering the information, modern
technology has provided the ability to scan items
directly into the system using barcodes or RFID tags.

A Warehouse Management System
keeps track of inventory data.

A WMS also gives workers a real-time view

of the location and quantity of inventory available.
It provides direction to material handlers, order
pickers and shipping and receiving workers.

2 Inventory Control Methods
= just-in-time Inventory Control

Just-in-time (JIT) inventory control has gained
wide acceptance in both manufacturing and logistics.

JIT manufacturing processes have a significant The concept of JIT is to produce precisely the

impact on logistics operations because they often necessary units in the necessary quantities at the
require more shipments of smaller quantities. necessary time.

Despite the many advantages of JIT, as listed above,
there are also a few disadvantages. It may, for
example, lead to increased traffic flows due to

the need for smaller but more frequent deliveries
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of goods to the customer.2 JIT is not the right
approach for every supply chain. It does not work
well in job shops, which do not use production lines,
and it is not as relevant to process manufacturing
as to discrete parts manufacturing.*

The just-in-time concept, developed by Japanese
businesses and closely tied to the Toyota production
system, challenges the foundations of classical
inventory theory in reference to the production of
goods. Some of the concepts underlying JIT:

» Minimize inventory

» Produce only the exact number of units needed
at the required time

» Understand that producing one extra piece isjust
as bad as being one piece short

« Consider anything over the minimum amount
required as waste

» Respond quickly to changes in demand

As a result, JIT manufacturers work with their suppliers,
warehouses and distributors to switch from large
shipments of materials that go to central receiving
facilities to small, frequent shipments that go directly
from trucks to the factory floor. Most JIT producers
also have a similar program on the outbound side,
using small frequent deliveries to minimize their
inventory of finished goods.®

It is important to review the consequences of JIT
regarding material handling. JIT has caused the
definition of material handling to evolve from a simple
definition of “moving material” to providing all the
“rights”. Some of these rights in the following terms:®

e Right Amount. The JIT inventory management
movement focuses attention on the right amount
of inventory in both manufacturing and distribution.
A positive aspect of JIT is its questioning attitude
regarding inventory levels. Instead of automatically
thinking of having inventories, with JIT the idea is to
automatically think in terms of reducing inventories
or eliminating them altogether.

* Right Material. The two most common errors made
in order picking are picking the wrong material and
picking the wrong amount. Picking the right material
is not an easy task, especially in facilities that are
complex in nature because of the large number of
line items and the type of product being handled.

Right Condition. The third element in the evolving
definition of material handling emphasizes the
need to provide material in the right condition.

To enhance responsiveness in a JIT environment,
there is a heightened need to move, store, control
and protect materials in the right sequence.

Right Time and Place. The need for the material
handling system to move, store, control and protect
material at the right time and place is increasingly
important due to JIT-based competition. Next-day
delivery is a standard in many mail-order and
service parts operations. Software products, for
example, are routinely shipped using an overnight
service. For example, when shipping delays require
Nike to carry an extra 7-to-14 days of inventory, it
costs the company an additional $4 million perweek.

Another example of the impact of JIT is the
increasing use of rapid, just-in-time Replenishment
strategies. Just-in-time replenishment is a system
of scheduling your inbound deliveries to arrive

at the receiving dock just in time to replenish the
workstation or ready reserve position.
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Think About It!

ABC Inventory
Control Principles

There are no fixed amounts for each
class. Different proportions can be
applied based on objective and criteria.
“A” items typically account for a large
proportion of the overall value but a small
percentage of number of items.

Example of ABC Classification are:

* A items - 20% of the items accounts
for 70% of the annual consumption value
of the items.

* B items - 30% of the items accounts
for 25% of the annual consumption
value of the items.

« C items - 50% of the items accounts
for 5% of the annual consumption value
of the items.

Related Term: Pareto Principle, or the
80-20 Rule. ABC Analysis is similar to

the Pareto principle which states that 80%
of results come from 20% of input. The
principle was coined by Joseph Juran,

a quality control expert.

This philosophy has an impact on reducing the
required on-hand reserve stock inventory and
emphasizes the receiving and shipping dock areas
and operations rather than storage-pick areas and
operations. Retail store distributors are an example
of an industry that has implemented this kind of
across-the-dock or quick-response distribution
program.

ABC Inventory Control

Normally, ABC inventory analysis refers to demand.
That is, “A” items are the fastest movers, “B” items
are next and “C” items are last. In some cases high
value items may be added to the “A” item list regard-
less of movement. It is based on the principle that

if you control the fastest moving and/or highest cost
items, the slower moving, lower cost items will not
have a significant impact.

Generally, “A” items represent 70% of the value of
goods moved. “C” items represent only 5% of the
value of the goods moved although they may account
for half of the items in quantity. “A” items are usually
stored closest to shipping or receiving areas for easy
access.

FIFO vs. LIFO

First-in-First-Out (FIFO) or Last-in-First-Out (LIFO)
are two methods of inventory management.

They determine when an item is used or picked
for delivery based on when the product or material
arrived at the facility.

FIFO (First-in-First-Out). This method says that the
oldest, or first, item received is the first item to be
sold or delivered. This method is by far the most
widely used for many reasons. For example, food
items need to be shipped in the order that they
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were received or produced to prevent spoilage.
Pharmaceutical items also have a critical shelf life
(the length of time that a product remains fit for use).
In general, it is a good idea to use FIFO to avoid
aging of the product because of dust, damage or
infestation.

LIFO (Last-in-First-Out). This method assumes that
the last, or newest, item to be placed in stock is the
first item to be sold or delivered. While this method
is not widely used, there are some instances when
it is necessary. For instance, in the case of retail
electronics where models change frequently,
companies may want the newest model shipped

to coincide with ads that are running for a sale.
This method is not used as much in practice as it is
by accounting and financial offices to change the
way a company’s inventory affects their financial
performance.

When to Order

Another aspect of inventory control is determining
when products need to be restocked. There are three
basic approaches.

Cyclical ordering is a time-based system. ltems are
ordered based on anticipated usage according to a
predetermined schedule. Inventory levels must be
monitored between ordering times to ensure that the
order schedule keeps stock quantities at sufficient
levels to fulfill orders.

A fixed-order quantity system is based on order
points and quantities instead of time. When
inventory levels fall to a certain point, items are
re-ordered. Ordering is planned so that inventories
do not exceed or fall below certain amounts.
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Material Requirements Planning (MRP) is a
computer-based method of inventory management.
The computer holds information regarding a master
production or delivery schedule. The system monitors
stock levels and expected production and determines
how much needs to be ordered at any given time.

Inventory Accountability

Inventory management is based upon accurate
inventory counts. Companies must know how
much of an item is in stock in order to know what
they are able to deliver at any given time. For this
reason, inventory management is a critical part
of the supply chain.

Different links in the supply chain will manage
inventory differently, but the first and most important
aspect of inventory control is to know the number

of each SKU held in your facility. Taking inventory
involves: counting, recording the count, recounting
and collecting the count information. There are
different count methods based on the size and type
of facility or when the counting takes place:

* Manual count. In this method, an employee walks
the facility with a printed form or hand-held computer
device, manually counts the items and records them
or compares them to a “booked’ inventory count (the
amount that is supposed to be there).

* Automated count. This method utilizes bar codes or
RFID tags to scan items as they are received at a
facility. An employee uses a hand-held scanner to
read the code or tag which automatically adds the
inventory count into the WMS.
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In addition to these count types, there are different
count methods which determine when inventory
counts are taken and recorded.

*Random count. A worker counts a specific SKU.
The count is made to verify the exact amount
which is recorded in the inventory control system.
This can be done either by specific location or
as a total of all locations for a specific SKU.

*Cycle count. A cycle count occurs when inventory
is counted based on ABC analysis. While it
varies based on company policy, typically,

A items are counted 8 times a year, B items are
counted 4 times a year and C items are counted
2 times a year.

Cycle counting has become the popular method for
most companies especially in large warehouses Counts and the WMS
and distribution centers where taking a physical help companies maintain
_ _ _ , inventory accuracy.
inventory involves shutting down the operation for

several days. Companies have also found that

“wall-to-wall” physical counts tend to create as

many errors as they find in the process. In addition

to identifying errors in inventory records, cycle

counting helps identify the reasons why inventory

errors are occurring.

*Wall-to-wall physical count. A physical inventory
count is usually conducted to verify inventory
amounts for financial purposes. The amount of
inventory on hand at the end of the year is important
to businesses for accounting and tax purposes,

S0 special counts are sometimes required for this
purpose.
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A prime example of reverse logistics is the
Kodak Disposable Camera recycling program.
The cameras are manufactured in such a way
that they may be easily broken down into the
maximum amount of reusable materials that
will be used to make more single-use cameras.
There is an entire reverse logistics process in
place to manage the materials from the photo
processing lab, to a sorting facility, to a manu-
facturing plant that refurbishes used and even
broken parts into a new one-time use camera.
That camera then continues in the supply chain
as a new product to be packaged, distributed,
sold, and likely, recycled again. Some camera
casings make it through the complete cycle
nine times or more before they reach the end
of their usability. By reusing the casings, and
refurbishing or reprocessing broken materials,
Kodak estimates that it saves 50% over
manufacturing a disposable camera with all

new materials.

Source: Matthew Daneman. “Disposable Cameras
Have Nine Lives”, Democrat Chronicle. April 7, 2009.

Capturing Logistics Information

Most mistakes in logistics records are caused by
human entry error. Automating data entry and
retrieval processes is a way to reduce these errors.
Most logistic software systems are designed to
integrate automatic identification technologies,
meaning that information is captured and transmitted
into the system at the same time.

Information Capture with Hand-Held Devices
Hand-held information capture devices are discussed
in detail in Chapter 9 of the Supply Chain Logistics:
Foundational Knowledge textbook.

Automated Data Capture

Automated systems work by using labels or devices
which can be scanned. Automated ID systems
increase accuracy by eliminating human replication
of the information. The ability to communicate
accurately, rapidly and economically across the
supply chain depends on broad-scale application

of automatic identification.” To work with an
automated system, workers need to understand the
flow of materials and information within the system.

Flow. In automated systems, the flow of the
materials is controlled so there is little or no mistake
as to where materials are going and who will move
them with what equipment. By electronically
obtaining data via labeling, bar-coding and data
entry into a computer, personnel are told to take

a given item to a specific location in the warehouse
or distribution center.®

Page 66 | CLT: Mid-Level Technical Knowledge: Chapter 5 - Inventory Control



Chapter 5

Supply Chain

Logistics

Directional devices. As items are moved on
automated conveyors, directional devices control

the flow and point them in the right direction.

These devices may include pushers, pullers, diverters,
tilt trays and directional shoes. Each control the
movement of materials in a predetermined direction,
often without human involvement.®

Signage and Labeling

In addition to identifying and labeling individual items
and unit loads, the warehouse must be clearly marked
to allow workers to find inventory quickly and efficiently.
Just as houses have addresses, inventory locations
have addresses identifying where the items are kept.

A typical address includes the building number, aisle
number, bay and level. They may even go into more
detail and include information such as shelf and drawer
numbers for smaller items. Often these labels are
bar-coded to allow automated recording when inventory
is stocked or removed from a certain location.

Reverse Logistics

What is Reverse Logistics?

Reverse Logistics is a “complete supply chain dedicated
to the reverse flow of products and materials for the
purpose of returns, repairs, remanufacture and/or
recycling”. When a customer returns an item to a
retail outlet, or if another customer in the supply
chain rejects a shipment due to damages, it begins
the process of reverse logistics. Often, it is the
warehouse or distribution center and its personnel
that must bear the responsibility and cost associated
with this returned merchandise. It can cause

a significant burden on both the workforce and the
company if not managed properly.

Terms ToKnow

Aggregate inventory management
Establishing the overall level (dollar value)
of inventory desired and implementing
controls to achieve this goal.

Cycle count

An inventory accuracy audit technique
where inventory is counted on a cyclic
schedule rather than once a year. A
cycle inventory count is usually taken

on a regular, defined basis (often more
frequently for high-value or fast-moving
items and less frequently for low-value or
slow-moving items). Most effective cycle
counting systems require the counting of
a certain number of items every workday
with each item counted at a prescribed
frequency. The key purpose of cycle
counting is to identify items in error,
thus, triggering research, identification,
and elimination of the cause of errors.

First-in-First Out (FIFO)

A method of inventory valuation for
accounting purposes. The accounting
assumption is that the oldest inventory
(first in) is the first to be used (first out),
but there is no necessary relationship
with the actual physical movement of
specific items.

Fixed order quantity ordering

An inventory system, such as economic
order quantity, in which the same order
guantity is used from order to order. The
time between orders (order period) then
varies from order to order.
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Inventory

1) Those stocks or items used to

support production (raw materials

and work-in-process items), supporting
activities (maintenance, repair, and
operating supplies), and customer service
(finished goods and spare parts).
Demand for inventory may be dependent
or independent. Inventory functions are
anticipation, hedge, cycle (lot size),
fluctuation (safety, buffer or reserve),

transportation (pipeline), and service parts.

2) All the money currently tied up in the
system. As used in theory of constraints,
inventory refers to the equipment, fixtures,
buildings, and so forth that the system
owns - as well as inventory in the forms

of raw materials, work-in-process, and
finished goods.

Inventory turnover

The number of times that an inventory
cycles, or “turns over,” during the year.
A frequently used method to compute
inventory turnover is to divide the
average inventory level into the annual
cost of sales.

For example, an average inventory

of $3 million divided into an annual cost
of sales of $21 million means that
inventory turned over 7 times.

In the United States, the total costs associated with
reverse logistics are estimated to exceed $50 billion
per year. This encourages companies to streamline
the process as much as possible.

Technologies such as the Internet, bar-code
scanners, and integrated warehouse management
and accounting computer systems help companies
improve return flow and customer satisfaction.

There are two primary types of reverse logistics:
the occasional return of products; and ongoing
practices such as recycling, and disposal of
packaging and waste. Front-line material handling
workers are impacted by both.

Product Returns

Historically, companies have focused primarily on
the forward flow of logistics, selling and distributing
goods. In recent decades, however, the impact of
reverse logistics through product returns has become
increasingly important.

Goods may be returned for many reasons, such as:
e Poor product quality
» Damaged or defective products

* Unneeded inventories resulting from over-forecast
demand

* Seasonal inventories
e Qut-of-date inventories

* Remanufacturing and refurbishment of products
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This function is sometimes done by a separate
department because it may involve physical
inspection of the product and other special handling
procedures that are outside the handling of regular
items. After inspection the items can usually be
returned to stock and controlled within regular
inventory. If there is any damage it must be recorded
and handled according to company policy.

If items are returned because they are damaged

or defective, there are different options depending

on the type of product and extent of damage or
defect. Some damaged products can be salvaged
and refurbished for future sale. Others may be usable
for parts. Still other damaged goods may not be
salvageable and must be discarded or destroyed.
There is a growing tendency in large operations to
have a separate facility for handling returned goods.

Returned goods can be handled in different ways,
such as:

* Returned to inventory

 Refurbished for resale

* Sold to alternate markets

» Broken down into reusable components

» Sorted to recover valuable materials

Due to the diverse ways and reasons for which
products may be returned, reverse logistics is not
as easily automated as forward logistics operations.
However, most large distribution operations have
automated the process as much as possible.

Terms ToKnow

Just-in-time (JIT)

A philosophy of manufacturing based on
planned elimination of all waste and on
continuous improvement of productivity.
It encompasses the successful execution
of all manufacturing activities required

to produce a final product, from design
engineering to delivery, and includes all
stages of conversion from raw material
onward.

The primary elements of JIT are to have
only the required inventory when needed,;
to improve quality to zero defects; to
reduce lead times by reducing setup
times, queue lengths, and lot sizes;

to incrementally revise the operations
themselves; and to accomplish these
activities at minimum cost. In the

broad sense, it applies to all forms of
manufacturing-job shop, process, and
repetitive and to many service industries
as well.
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Terms ToKnow

Material requirements planning (MRP)
A set of techniques that uses bill of
material data, inventory data, and the
master production schedule to calculate
requirements for materials. It makes
recommendations to release replenishment
orders for material. Further, because it is
time-phased, it makes recommendations
to reschedule open orders when due
dates and need dates are not in phase.
Time-phased MRP begins with the items
listed on the MPS and determines

(1) the quantity of all components and
materials required to fabricate those items
and (2) the date that the components and
material are required. Time-phased MRP
is accomplished by exploding the bill

of material, adjusting for inventory
quantities on hand or on order, and
offsetting the net requirements by the
appropriate lead times.

Raw material stock

Purchased items or extracted materials
that are converted via the manufacturing
process into components and products.

Reverse logistics

A complete supply chain dedicated

to the reverse flow of products and
materials for the purpose of returns,
repair, remanufacture and/or recycling.

Warehouse management system (WMs)
A system that manages all processes that
a warehouse carries out. These processes
| include receiving, picking, and shipping.

W,

All items must be identified, tracked, reported and
sorted for processing. Some products may be
discarded and require no further tracking other than
noting their disposal in the WMS. Other products
may require manual inspection or even repair and
refurbishment before they can enter into physical
inventory. All of these actions must be recorded
and tracked. Finally, credits may be issued to
customers for the returned items.

Front-line material handling workers are not
typically involved in the financial aspect of the
transaction, but may be required to:

e Inspect returned merchandise

* Enter information about the merchandise
into the WMS

« Stage returned items for storage, if applicable

* Dispose of damaged items properly

Sustainable Practices in Reverse Logistics
Recycling and reuse are two of the largest areas
of reverse logistics due to ever increasingemphasis
on environmental regulations and company efforts
to reduce costs and improve efficiency. Waste
management has become a multimillion dollar
industry, and many companies seek to reduce
waste before it is even generated. For example,
companies may seek to reduce the amount of
packaging materials used in shipment of goods

to reduce the amount of materials that must be
disposed or recycled later.
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Front-line workers may be involved in many
aspects of this type of reverse logistics. Indeed,

there are entire facilities and third-party companies

devoted to the handling and transport of materials
for recycling or reuse. Within regular logistics
operations, front-line workers may be required

to perform tasks related to sustainable reverse
logistics, such as:

 Separating waste materials for recycling
» Handling returned merchandise

» Segregating returned items for reuse, as
appropriate

* Reporting data related to recycling, reuse and
waste management

* Processing and tracking reusable packaging
materials such as plastic bins or pallets
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Work-in-process (WIP)

A good or goods in various stages

of completion throughout the plant,
including all material from raw material
that has been released for initial
processing up to completely processed
material awaiting final inspection and
acceptance as finished goods inventory.
Many accounting systems also include
the value of semi-finished stock and
components in this category.
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Mid-Level Technical
Knowledge:

For Frontline Workers

OVERVIEW OF CHAPTER 6

The purpose of this chapter is to explain how
hazardous materials are handled. Almost
every frontline material handler will have some

Chapter 1: . . .
Product contact with hazardous materials even if it is
Receiving only the batteries of a forklift. These materials

require special attention and care. This chapter
Chapter 2: will provide an overview of the various types
gtrOd”Ct of hazardous materials and the rules and
orage
¢ regulations that govern their handling and
transport.
Chapter 3:
Order
Processing

Chapter 4: OBJECTIVES
Packaging

and Shipment )
When you have completed this chapter, you should

be able to:
Chapter 5: ) .
Inventory o List government regulations related to hazmat
Control handling

Identify safe work practices for unloading and

Chapter 6: loading hazmats

Safe Handling
of Hazardous Materials

List government and other safe work practices
for transfer and storage of hazmats

Describe how hazmats are identified in shipping

- Chapter 7: documentation
Evaluation of Transportation Modes

(Truck, Air, Rail, Water)

Chapter 8:
Dispatch and Tracking
Operations

Chapter 9:
Measurement
and Conversion
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Government Regulations

According to the U.S. Department of
Transportation (USDOT), a Hazardous Material
(hazmat) is a substance or material that is capable
of posing an unreasonable risk to health, safety
and propertywhen transported in commerce. The

USDOT is the primary agency responsible for
developing and enforcing rules and regulations
regarding the transport of hazmats. This authority
is delegated to the Federal Aviation Administration
(FAA), Federal Motor Carrier Safety Administration
(FMCSA), Federal Railway Administration (FRA),
Pipeline and Hazardous Materials Safety
Administration (PHMSA), and the United States
Coast Guard (USCG).

The Occupational Safety and Health
Administration (OSHA), via the Hazard
Communication Standard, also known as the
Right-to-Know law, provides additional

regulations regarding the handling and storage

of hazmats. Hazard Communication (HAZCOM)

is based on the idea that every worker has the
right to know the dangers of the materials they

are exposed to at work. The law requires
: PHMSA employers to tell employees about the dangers

L of hazmats and what they can do to protect them-

Fpeling onhd Hoo=dous Maletiohs
Solaty Adminiahgfion

AED 574
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selves—before they begin working.

HCS is now aligned with the Globally Harmonized
System of Classification and Labeling if Chemicals

(GHS). GHS will affect container labels that warn of
potentially dangerous hazards. GHS also affects Material
Safety Data Sheets (MSDS). In the coming months and
years, all workers will encounter more and more elements
of the GHS. MSDS will now be referred to as Safety Data
Sheet (SDS). SDS, similar to MSDS, provide in depth
information about the chemicals and products workers
work with.
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According to OSHA, “the revised standards improves the
guality and consistency of hazard information in the
workplace, making it safer for workers by providing easily
understandable information and appropriate handling and
safe use of hazardous chemicals.” The GHS has been
adopted by 67 nations which reduces trade barriers and
provides cost savings for businesses that regularly handle,
store and use hazardous chemicals.

Hazmat Employees

A hazmat employee is any worker who “directly affects the
safe transportation of hazardous materials”.1 This includes
any employee responsible for loading and unloading
hazmats, marking hazmat containers

or packaging, preparing hazmats for transport, or
transporting of hazmats. Current regulations require that
all hazmat employees must be trained and certified and
receive refresher training every three years. New
employees must be trained within90 days of their hire.
There are four basic elements of training required by
USDOT:?

» General awareness training. This is basic
training which familiarizes employees with hazmat
classification, packaging, marking, labeling,
documentation and placarding (use of a poster
or sign that measures 10 % x 10 % inches placed on the
outside of a container or vehicle to warn that a hazmat is
inside the vehicle or container).

* Function-specific training. It is designed according
to the specific task the employee will perform.

» Safety training. This training is required for all
employees who actually handle hazmats and includes
emergency response, protective measures and accident
avoidance.

* Driver’s Training. Drivers who transport hazmats are
required to undergo special training. And, if the hazmat
being transported requires placarding, then the driver
must have a hazmat-endorsed Commercial Driver’s
License (CDL)

Did You Know?

U.S Chemicals are more than a

$450 Billion Business

The Global chemical business is more than a
$1.7 trillion per year enterprise. In the U.S.,
chemicals are more than a $450 billion
business and exports are greater than $80
billion per year.

Chemicals directly or indirectly affect our
lives and are essential to our food, our
health, and our lifestyle. The widespread use
of chemicals has resulted in the development
of sector-specific regulations (transport,
production, workplace, agriculture, trade and
consumer products).

Having readily available information on the
hazardous properties of chemicals and
recommended control measures, allows the
production, transport, use, and disposal of
chemicals to be managed safely. Thus,
human health and the environment are
protected.

Source: A Guide to The Globally Harmonized System
of Classification and Labelling of Chemicals (GHS);
OSHA, March 2015.
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Example of placards on a tanker truck.

HEALTH HAZARD FIRE HAZARD
4, Deadly (FLASH POINT)
3, Extrema Dangar 4. Below TI°F
2, 3. Belaw 100°F
1, Stightly 2, Bolaw 200°F
Hazardous 1, Abave 200°F

. Wil Med
Bum

4. May

Delonale

Oxldizer..OXY 3. Shack And
Aot ... ACID Hest May Datonnte
Alkali ... ALK 2, Vioken! Chamical
Corrosive.....COR Change
Use Mo Waler.—..W 1. Unstable il Heated
Rediation Hazard.. %* . Stabie
SPECIFIC HAZARD INSTABILITY HAZARD

This is the standard format for a
hazmat label which may appear on
a shipping container or a storage door

Global Harmonization Standard

GHS is a system for Standardizing and harmonizing the
classification and labeling of chemicals. It is a logical and
comprehensive approach to:

e Defining health, physical, and environmental
hazards of chemicals.

e Creating classification processes that use available
data on chemicals for comparison with the defined
hazard criteria.

e Communicating hazard information, as well as
protective measures, on labels and Safety Data
Sheets (SDS)

The GHS is not a regulation or standard. It establishes
agreed hazard classification and communications
provisions with explanatory information on how to
apply the system. The production and use of chemicals
is fundamental to all economies. Every country has its
own system of regulations regarding the production,
use, and transportation of hazardous materials. Many
have different definitions of what is a hazardous, how
much of a certain chemical constitutes a hazard, etc.
With ever increasing global trade, these differences
significantly impact trade and commerce.

Hazmat Classification
Hazmats are categorized into nine classes based on
characteristics or specific hazard presented.®

e Class 1: Explosives

e Class 2: Gases (Flammable, Non-
flammable and Toxic)

e Class 3: Liquids (Flammable and
Combustible)

e Class 4: Flammable Solids,
Spontaneously Combustible, and
Dangerous When Wet

e Class 5: Oxidizers and Organic Peroxides

e Class 6: Poison (Toxic), Poison Inhalation
Hazard and Infectious Substance

e Class 7: Radioactive Material
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e Class 8: Corrosive Materials

e Class 9: Other Dangerous Goods or
Hazardous Materials

Labeling

Hazmats that are not stored or
transported in bulk must be individually
labeled. Basic requirements are that the
label:*

¢ Includes the class number at the bottom of

the label

¢ Includes the material symbol at the top of
the label

* Must be located on the same
surface and near the PSN
(Proper Shipping Name)

* Must be clearly visible

* Must be weather resistant

» Cannot be covered by any other label or
markings

General Guidelines

Hazmats must be handled with extreme caution.
Certain steps need to be taken to ensure safety not
only for the hazmat handlers, but also for co-workers,
equipment and the environment. There are different
types of hazmats (solids, liquids, gases, powders,
etc.), and while each class has special requirements,
there are general guidelines that help workers stay
safe when working with these dangerous substances.

General safety. Only trained employees should
handle hazmats. Read all labels and directions
before handling hazmats. Know what materials are
being handled, their potential dangers and general
emergency response information.

Protective gear. Avoid direct contact with the
materials and their containers by wearing protective
clothing such as gloves, hazmat suits and boots.

GHS Labels

&

Cwidizers - Can burn without
air, or can intensify fira in
combustible materials

Explosives - May explode if
axposed to fire, heat, shock,
friction. eya damage.

Corrosives - May cause skin
bums and parmanent

Gasses Under Pressure - Gas
raleased may be very cold Gas
cantainer may explode if heated

<o &

Flammable if exposed to Taxic to aquatic
ignition sources, sparks, heat.
Some substances may give

%

organisms and may
cause long lasting

off flammable gases.

effects in the enviranment

%

Toxic material which may cause May cause serious and
life threatening effects even in prolonged health effects
small amounts and with short an shaort or long term

axposure, axposure,

%

Irrtant - May cause
imitation {redness. rash)
or less seriows toxicity

CLT: Mid-Level Technical Knowledge: Chapter 6 - Safe Handling of Hazardous Materials | Page 77




Chapter 6

Supply Chain

Logistics

Avoid breathing hazardous fumes with a mask or
respirator. Wear safety goggles for eye protection.
Always wash hands thoroughly after handling

any hazardous substance. Dispose of protective

gear in the proper receptacles to avoid contamination.

Work environment. When handling solvents, toxic
gases or other noxious hazmats, make sure that the
area is well ventilated and avoid long exposure.

Loading and Unloading Hazmats

Special care must be taken when loading and unloading
hazardous materials. Each mode of transportation has
unique rules. The basic precautions, however, are the
same

General Rules

» Make sure that packages are secure against
movement in vehicle. HMs must be protected against
sudden movement.

* No smoking is allowed near any flammable substance.

* There should be no open flames near the loading/
unloading zone.

* The truck or trailer must be secured (handbrake set,
chocks in place, etc.)

» Use caution with tools and equipment. Take care not
to puncture packaging or containers during loading
and unloading.

* A qualified person must be present at alltimes during
cargo tank loading and unloading.

* When handling flammables and explosives, proper
grounding should be established to prevent static
electric charges from igniting the substance.

cLass 1 Explosives

§172.522
B172.523
B172.524
§172.525

* For Divisions 1.1, 1.2, or 1.3, enter division
number and compatibility group letter, whan
required; plocord any quantity. For Divisions 1.4,
1.5, and 1.6, enler compatibility group lerter, when
required; plocard 454 kg (1,007 lbs) or more.

CLASS 2 Gases

§172.528
§172.530
§172.532
§172.540

INHALATION
HAZARD

For MON-FLAMMABLE GAS, OKYGEN
[compressed gos or refrigerated liguid), and
FLAMMABLE (5AS, placard 454 kg (1,001
Ibs) or more gross weight, For POIBOM GAS
(Division 2.3), plocard any quontity
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Specific Requirements by class
Class 1 (Explosives)

 Stop engine.

» Use proper caution (avoid hooks, sharps,
throwing, dropping, and keep away from hot
exhaust pipes).

Class 2 (Gases)

* Floors and platforms must be essentially flat or
loaded onto suitable racks.

« Stop engine unless using a pump powered by
the vehicle to load or unload.

» Cargo tank liquid discharge valves must be
closed and free of leaks.

* Discharge control procedures for emergencies
must be written and carried on the motor vehicle
when transporting liquefied compressed gases.

* A safety check before unloading must be performed
by the qualified person to ensure the hoses, valves,
fittings, etc. are suitable and safe for unloading.

* An emergency shutdown must be accomplished
by the authorized person if there is a leak during
unloading.

» Check the remote shut-off device daily.

Class 3 (Flammable Liquids)
« Stop engine.

« All containers must be bonded and grounded.

* A qualified person who must attend combustible
liquids in cargo tanks. The worker must remain
within 150 feet of the cargo take and 25 feet of the
delivery hose, and also must observe the hose and
the cargo tank at least once every five minutes.

Class 4 (Flammable Solids) & Class 5 (Oxidizer

and Organic Peroxides):

« All loading must be within the body of the vehicle
and covered.
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* Articles must be kept dry.

* A spontaneous combustion hazard must be
assured of sufficient ventilation if known by the
carrier.

* Nitrates require special handling such as having
floors swept clean, having no projections or sharp
objects that could cut the bags, having suitable
covering, etc.

» Smokeless powder for small arms cannot exceed
100 pounds per motor vehicle.

 Pyrophoric liquids in a cylinder must be loaded so
that the valves are in the vapor space and all the
cylinders are suitable secured.

Class 6 (Poisonous) & Class 2 (Poison Gas)
* Arsenical compounds in bulk must be in water-tight,
dust-tight, slit-proof hopper or dump-type vehicles.

» Use of interconnecting packages is not allowed.

* No foodstuffs, feed or edible food may be loaded
with a package bearing the “POISON” or “POISON
INHALATION HAZARD?” label.

* No poison may be in the driver's compartment.

Class 7 (Radioactive): Load to avoid spillage
» Load must be blocked and braced.

* Persons should not remain in vehicle unnecessarily.

Class 8 (Corrosive)
« Nitric acid of 50 percent or greater may notbe
loaded above any other package.

» Storage batteries must be loaded such that all
batteries will be protected against otherloading
falling onto or against them, and they must be
protected to prevent short circuits.®
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—
" Did You Know?

Responsibilities of Hazmat Shi

e Determine whether a material meets the
definition of a “hazardous material”

* Proper shipping name

* Class/division

* [dentification number

» Hazard warning label

» Packaging

» Marking

» Employee training

 Shipping papers

» Emergency response information
» Emergency response telephone number
* Certification

» Compatibility

* Blocking and bracing

* Placarding

 Security plan

* Incident reporting

Source: How to comply with federal hazardous
material regulations,” FMCSA, April 8, 2013.

Storage and Transport of Hazmats
Storage

Storage containers and facilities must be well suited
to the materials being stored in them. Certain
substances may react with some types of
containers, which could cause containment failure.
Storage guidelines can differ based on different
guantities of a substance. Federal requirements are
based on reportable quantities (RQs), which means
that the amount of the material exceeds threshold
amounts specified by the government.

Containers

Hazardous materials must be stored in USDOT-
approved containers with proper labeling. The Envi-
ronmental Protection Agency (EPA) and USDOT also
require secondary containment for hazmats, such

as metal or plastic spill pallets or a dike area around
buildings containing hazmats. This secondary contain-
ment must be large enough to contain 100 percent

of the largest unit or 10 percent of the total of all units,
whichever is larger.® A container holding flammable
materials must be kept away from sparks and flames.

Signs

Facilities that store hazmats are required to post
signs warning of the possible dangers. The location
where hazmats are stored must be clearly marked,
and a Material Safety Data Sheet (MSDS) must be
posted in the area. No smoking signs should be
placed in an area where flammable materials are
kept to reduce risks.

Environment

Facilities should be well ventilated. Temperatures
must be controlled to avoid combustion, venting
or container damage. Inside storage must have
self-closing fire doors.
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Transport

Transporting hazardous materials is highly regulated.
Any shipper or transporter of hazmats that require
placarding must register with the USDOT and pay a
fee of $100 to $1000. A Certificate of Registration is
good for one year and must be renewed annually. A
copy of the certificate must be on all vehicles used to
transport hazmats.

When a vehicle is transporting hazmats, it must display
certain warnings and labels notifying the public of the
contents.

Permits

FMCSA requires carriers to obtain a Federal Safety
Permit for certain hazmats transported above
threshold amounts. This includes all radioactive
materials, more than 55 pounds of explosives, toxic-
by-inhalation substances and liquefied natural gas.

To obtain the permit, motor carriers must have a
“satisfactory” safety rating; cannot have a crash rate in
the top 30 percent of the national average; must certify
that they have security and emergency communication
plans in place; and ensure that they are in compliance
with hazmat registration provisions.

Placarding

Vehicles that transport hazardous materials must be
well marked according to specific USDOT guidelines.
Placards must be placed on all four sides of the
vehicle. As noted earlier, a placard is a poster or sign
that measures 10 % x 10 % inches and is placed on
the outside of a container or vehicle to warn that an
HM is inside the vehicle or container. The placard
must contain the hazard class, and it must be posted
away from other markings or labels on the vehicle.

Terms To Know

Basic Description

Required description on documentation
when shipping or handling hazmats. It
must include: the Identification Number;
Proper Shipping Name; Hazard Class or
Division; and Packing Group (if applicable).

Bonding

A system that connects various pieces
of conductive equipment together to
keep them at the same potential. Static
sparking cannot take place between
objects that are the same potential.

Corrosives

Materials that can attack and chemically
destroy exposed body tissues. Corrosives
can also damage or even destroy metal.
They begin to cause damage as soon

as they touch the skin, eyes, respiratory
tract, digestive tract, or the metal.

Grounding

A special form of bonding in which
conductive equipment is connected to
an earthing electrode or to the building
grounding system in order to prevent
sparking between conductive equipment
and grounded structures.

Hazardous material (hazmat)
Hazardous material defined by
environmental laws and legal precedents.
A product has been defined ashazardous
by regulations that impose stiff fines if
the regulations are ignored.
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Terms To Know

Hazard Communication (HAZCOM)
Also known as the Right-to-Know law.
HAZCOM is based on the idea that
every worker has the right to know
the dangers of the materials they are
exposed to at work. The law requires
employers to tell employees about the
dangers of hazmats and what they
can do to protect themselves—before
they begin working.

Hazmat employee
Any worker who directly affects the safe
transportation of hazardous materials.

Material Safety Data Sheet (MSDS)
A document intended to provide
workers and emergency personnel
with procedures for handling or working
with that substance in a safe manner,
and includes information such as
physical data (melting point, boiling
point, flash point, etc.), toxicity, health
effects, first aid, reactivity, storage,
disposal, protective equipment, and
spill-handling procedures.

Oxidizer
A substance that oxidizes another
substance, especially one that supports

the combustion of fuel; an oxidizing agent.

Placard:

A poster or sign that measures 10 %

x 10 % inches placed on the outside

of a container or vehicle to warn that a
hazmat is inside the vehicle or container.

Hazmat Documentation

Every aspect of hazmat handling is regulated including
shipping papers, marking, labeling and

packaging. Even for non-certified hazmat employees, it is
important to be able to identify hazardous materials on
shipping papers and other transport documentation.
Government requirements for hazmat documentation make
this relatively easy.

Shipping papers

Hazardous materials must be identified in the

shipping paper in one of three ways:”

e Listed on a separate hazmat shipping paper

e Listed in a sharply contrasting color or highlighted

e Have an “X” in an “HM” (or hazmat) column onthe
paper

The shipping paper must include the “Basic
Description” of the material. The governmentalso
regulates this description. It must meet certain
requirements and include specific information in
a particular order.

The hazmat description must meet the following
requirements:®

* Be in English

 Be legible: printed by hand or mechanically

» No abbreviations (except those specifically allowed
in the regulations)

* Not interrupted by additional information suchas
phone numbers, addresses, etc.

CLT: Mid-Level Technical Knowledge: Chapter 6 - Safe Handling of Hazardous Materials | Page 83



Supply Chain

ot Logistics

The description must include the following information

in the order listed below: Terms To Know
 The proper shipping name (PSN)
» The hazard class Placarding

Use of a poster or sign that measures

* The identification number 10 % x 10 % inches placed on the outside

* The packaging group (PG) of a container or vehicle to warn that
For example a hazmat is inside the vehicle or
container.
PSN Class ID # PG
Benzoquinone, 6.1, UN2587, II Reportable Quantity (RQ)

The minimum quantity of a hazardous
substance which, if released, is required
to be reported.

Emergency Information

The shipping papers must also include basic
emergency response information including at least
the following information:®

Elements of Safety Data Sheets (SDS)
» The Basic Description

) Beginning June 1, 2015, all companies must

* Immediate health hazards use the new 16-section format SDS.
Employers must maintain copies of all SDS for
the chemicals used or stored within the work

* Immediate precautions to be taken in the event area. The 16 sections are:

of an incident

* Fire or explosion risks

Identification

Hazard(s) Identification
Composition/Information on Ingredients
First-aid Measures

Fire-fighting Measures

Accidental Release Measures

Handling and Storage

Exposure Controls/Personal Protection

« Initial methods for handling spills or leaks

* Preliminary first aid information

Companies who provide shipping papers to carriers
are required to retain copies of those papers for two

years. Carriers are required to keep the shipping . g ch I
. Physical and Chemical Properties
paper for one year. For hazardous waste shipments 10. Stability and Reactivity

both the person providing the shipping paper and the 11. Toxicological Information

carrier must retain the shipping paper for three years. 12. Ecological Information*

13. Disposal Consideration*

14. Transport Information*

15. Regulatory Information*

16. Other information including date of
preparation of last revision

CoNoogrWNE

*Since other agencies regulate this information, OSHA does not
enforce items 12-15, but they must be included for the SDS to
be GHS compliant.
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Mid-Level Technical
Knowledge:

For Frontline Workers

OVERVIEW OF CHAPTER 7

The purpose of this chapter is to explain the
various modes of transportation and how they
are used throughout the supply chain. Each

Chapter 1: ) ] )
Product mode of transportation has its own function
Receiving in the supply chain. This chapter will describe

the value of each mode and the criteria used

Chapter 2: to evaluate transportation effectiveness and

Product efficiency.

Storage
Chapter 3:

Order
Processing
OBJECTIVES

Chapter 4. When you have completed this chapter, you should
Packaging y P per.y

and Shipment be able to:
o Describe each mode of transportation and its
advantages and disadvantages

Safe Handling

. decision making
of Hazardous Materials

Chapter 5:
Inventory e List the main considerations in determining
Control the best mode of transportation to use
e Explain how to use the information on
Chapter 6: performance of the different modes for rapid

Give examples of transportation documentation

Chapter 7:

Evaluation of Transportation
Modes (Truck, Air, Rail, Water)

Chapter 8:
Dispatch and Tracking
Operations

Chapter 9:
Measurement
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 Transport a wide variety of goods

e 15.5 million trucks in the U.S., of this figure,
over 2 million are tractor trailers

* 3.5 million or more truck drivers in the U.S.

* Class 8 trucks (tractor trailers with loads of
33,000 pounds or more) logged 139.3 billion
miles in 2006

* Trucks account for nearly 70% of all freight
transported annually in the U.S.

* Trucks consume $53.9 billion of fuel annually

source: Trucking Info, Trucking Statistics,
http://www.truckinfo.net/trucking/stats.htm#Size Stats,
July 2013

Transportation Modes: Advantages
& Disadvantages

Truck

Within the United States, most products are
transported by trucks on public roadways. Trucking
allows pick-up and delivery between any two points
served by roads. There are several modes of truck
delivery: common, contract, line haul, express and
private fleet carriers. Each of these carrier types
serves a different but very important role in the
distribution cycle. Atypical trailer of finished products
normally weighs approximately 50,000 to 55,000
pounds. In some states however, they allow trailers
to be pulled in tandem making the load around
100,000 pounds.

The various truck receiving activities at warehouses
and distribution centers are determined by the type
of operation. These activities include: yard control,
vendor delivery truck or container dock scheduling,
unloading product into the inbound staging area,
verifying the product quality and quantity, entering
receipts into inventory, identifying the product and
transporting the product to the storage area.

Yard control or inbound dock scheduling determines
the time that the delivery truck is allowed at an
unloading dock. Trailer yard movement and control
are a very important function for larger operations,
sometimes moving hundreds of trailers per day

in and out of available doors. Some large distribution
centers use what are commonly referred to as yard
jockeys who do nothing but spot trailers all day

or night.
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In some operations, the yard driver is responzsible for
chocking frailers after they have been moved to the
door. However, it should be understood that it is =il
the unloader's responsibility to check that the trailer

iz secured one way or anocther before beginning the
unloading process. Other yard duties can include
checking the seal, opening the truck door and visually
inspecting the trailer or load condition for any obvious
or exiemal damage.

Advantages. Trucks are well suited for moving a smaill
volume of goods to many destinations. Additionally,
trucks can usually deliver freight in less time than other
miodes for shipments shorter than 500 miles. They can
be loaded before the actual tfransportation begins.
Trucks can be owned or leazed, but the vehicle costs
are low compared fo air, 2ea and rail. As long as the
roads are in good condition, trucks provide fast,
flexible service. Trucks also allow the internal
enviranment of the trailer to be controlled (refrigerated
or heated) to protect goods, especially food products.

Dizadvantages. Trucks must pay substantial fuel,
licenze fees and folls. These costs vary by the load
(with a fruckload being up to 100,000 pounds). Fleet
vehicles require additional in-house routing and
scheduling work. Refrigerated (reefer) and heated
trucks may require additional power while being
loaded or stored at a dock.

Air

Air freight iz a major player in international supply
chain logistics. Air tfransport iz often used for
low-weight, high-value productz such as electronics
and jewelry. For such items, the cost of air shipment
iz small compared with the value of the product.

Air ghipment iz alzo uzed for emergency deliveries.
Eszential repair parts are often shipped by air.

= Transport mostly high-value goods for which
delivery within a few hours is often critical,
such as express parcels and fresh flowers.

* Transport 25% of the value of goods traded
internationally, worth some $10 frllion, but
only 2% of the fons mowved.

* Fuel accounts for 173 of air ranspaort cosis

* International air cargo (including air express)
is a $78 billion business

= Cargo-only aircraft or freighfers handle
about 80 percent of global airffreight
shipments, while passenger planes fiy
the other 40 percent in their bellies

= A large cargo plane can carry abouwt as much
as five truck containers

Source: The Panel on 215t Century Freight Transporta-
tion: Owverview of the Linited States’ Freight Transpartation

System before the LIS House Committee on Transportation
and Infrastructure, 113th Congrees 5 (2013).
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= Tend fo camy lower value, slow-moving bulk
goods such as coal and grain, or other items
such as agricultural and food products,
chemicals, consumer goods, paper and lumker,
raw materals, and industrial products

* There are approxamately 200,000 miles
of railroad track in the U.5.

= About 14% of goods (abowt 1.7 billion tons)
are transported by rail annually

= In 2010, 5. rail cars shipped abowt 5306
billicn worth of goods

Sowrce: LS. Department of Transporiation,
Freight Analyels Framewaornk version 3.2, 2011

There are a number of methods materal movers use
to ship via air freight in the supply chain. One is fo
tender the freight directly to an aifine. This can be
done through an all-cargo aidine, such as Federal
Express (FedEx), United Parcel Service (UPS), DHL
and others, or with passenger airlines with air cargo
divigions such as American Airlines or Delta.

Advantages. Air transport is the fastest way to move
products, especially over long distances or overseas.
Combined with local ground transport, air fransport
can deliver products within a day anywhere in the
Linited States and much of the world. The main ad-
vantage of air transport iz speed. Air cargo service s
alzo flexible provided there is a suitable landing strip.

Disadvarnfages. Aiplanes are the most expensive
type of transportation fo operate. They hawve high
fuel and maintenance costs. The dizadvantage of
shipping via air iz that it iz the most expensive opfion
and iz limited baszed on the phys=ical characteristics
of the goods shipped. Air camiers bear heavy fixed
and variable costs (e.q., owning or leasing aircraft,
operating cargo ferminalz and maintenance facilities,
paying user fees for airportz and air traffic control).

To determine the most competitive pricing for
intermational air freight, intemational freight
forwarders are often the main point of confact.

Rail

Railroads run only where there is a large market
for heavy-volume shipping. Railways move large
volumes of heavy bulk products such az coal,
chemicalz, autos and grain, over long diztances.
Each railcar can carry about twice the load weight
of a fruck, and a single train may have a hundred
railcars. For most rail carmers, the number two
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volume commodity after coal is intermodal truck
trailers.

Advantages. Railroads are best suited to move large
volumes of bulky goods over long distances, which
make them highly cost efficient. Trainloads can be
made up of a 100 cars each with a carrying capacity
in the order of 160,000 pounds. Their speed is good
over long distances, and they can carry a wide variety
of goods. Rail works well combined with other modes
by “piggyback” operations such as TOFC (trailer-on-
flatcar) and COFC (containers-on-flatcar).t

Disadvantages. Trains do not leave as often as trucks
and are limited to locations served by rail lines. Since
the infrastructure costs of rail transport are high, trains
also require large orders to be cost effective. More
delivery time (as much as 10 days within the U.S.)
must be allocated.

Water

Water-borne transport includes oceangoing, coastal
and inland vessels. This mode is used primarily to
transport large or bulky materials over long distances.

Inland waterways are used to transport products such
as coal, petroleum and iron ore. Farm products and
wood are also transported this way in bulk. Examples
of inland transport within the U.S. are lake freighters
on the Great Lakes and barges on the Mississippi and
Ohio rivers and inter-coastal waterways.

Almost all import merchandise comes into the U.S.

via ocean container. For this reason it is normal for
inbound port cities to have large break/bulk distribution
centers that break down those shipments for re-distri-
bution to warehouses around the country.

* Internationally, tend to carry containers of a
variety of goods; domestically, tend tocarry
bulk cargo such as grain or coal

In 2011, 7662 oceangoing vessels made
67,929 calls at US ports — of those, 35%
were tankers, 33% were container ships,
16% were dry bulk vessels, 9% were
RO-ROs and 6% were general cargo ships
(U.S. Department of Transportation, 2011)

Over half of all inland water transport in the
U.S. takes place on the Mississippi river
system

Measured by value of goods, Los Angeles
is the largest U.S. port; measured by tons,
New Orleans and Houston are the largest
(due to a high volume of petroleum)

Los Angeles and Long Beach are the
gateway for imports from Asia and account
for one-third of all marine container traffic
in the U.S. (National Academy of Sciences,
2011)
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* Used primarily for petroleum products
and natural gas

 There are over 2.5 million miles of pipeline
in the U.S. (including offshore)

e About 70% of petroleum products and crude
oil are moved via pipeline

Ocean freight carriers are those companies that
actually own and operate ocean-going vessels.
There are four primary types of cargo vessels:?

« Container Ships — The freight is stowed in either
20-feet or 40-feet weather-tight ocean containers
(20-feet and 40-feet are the most common size of
containers).

* Bulk Carriers — The most common is the tanker
which moves bulk liquid cargo such as crude oil.

* Ro-Ro Vessels — Roll-on/Roll-Off ships where
motorized cargo such as automobiles, construction
machinery or trucks is driven on and off ships.

e Break-bulk — Ships that accommodate dry goods
too large to stow in a container.

Advantages. Ships and barges have a much larger
capacity than trucks, railcars and cargo planes. One
barge has the capacity of approximately 15 rail cars
or 60 tractor trailers. Water transport is reliable and
cost-effective. For example, on a ton-mile basis, rail
costs are approximately twice as high as inland water
carriers, whereas truck costs are approximately 20
times higher than inland water carriers.

Disadvantages. Water is a slow means of moving
product. Inland barges travel approximately six miles
per hour.® Typical ocean transport time from the U.S.
west coast to the Pacific Rim is about 14 days. The
transit time from the U.S. east coast to Europe is
about 10-12 days.*

Pipelines

Pipelines move only gas, oil and refined products.
Capital costs for pipelines are high and are borne
by the carrier, but operating costs are verylow.
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In sum, each of the five modes of transportation
has some advantages over the other modes of
transportation. Attractiveness depends on a
combined calculation of cost, speed, reliability,
capability, capacity and flexibility. Keep in mind
that a mode’s performance is also dependent on
quality of its supporting infrastructure: roads,
airports, ports, canals, rivers and coastal mains.

Intermodal shipping

Intermodal shipping involves using multiple trans-
portation modes to move products to consumers in
the most cost-effective and secure manner. In an
increasingly global economy, multiple modes are used
to transport a shipment from its origin to its destination
without the contents being reloaded or disturbed.

Intermodal transportation occurs when two or more
modes work closely together in an attempt to utilize
the advantages of each mode while at the same

time minimizing their disadvantages. For example,

a company might use piggyback transportation, that
is, either truck trailer-on-flatcar or container-on-flatcar,
to take advantage of rail’s low transportation costs
on the line-haul along with truck’s ability to provide
door-to-door service. Intermodal shipping will be
discussed in greater detail in Chapter 8.

Considerations in Determining
the best Mode

Efficient transportation is the physical movement of
goods and people between two points, and it isvital
for successful supply chain operations. Decisions
about the most effective modes of transportation
are made primarily by traffic managers and clerks
in distribution operations, freight forwarding
companies and by dispatch and tracking personnel
within transportation companies.

—
Did You Know?

Containerization

The widespread adoption of standardized
intermodal containers in the 60s revolutionized
the logistics industry. With an international
standard for the size, connectivity and capacity
of containers, companies can transport goods
via more than one transportation mode without
the products being unloaded and reloaded
onto a different piece of equipment.

Containers arriving on a ship in Long Beach,
CA can be put directly on a train bound for

Ft. Worth, TX. Once they arrive in Texas a few
days or a week later, the containers can be
put onto trucks for regional delivery. During
the process, the container does not have to
be opened and the materials inside are never
handled individually until they arrive at the
final distribution or wholesale facility where
they are opened and unloaded for distribution.

Prior to containerization, the above scenario
would have taken considerably longer because
the items would have often required individual
handling between each mode of transport:
removed in unit loads from the ship and put
onto a train car, then unit loads moved from
the train car to a truck trailer, and finally, unit
loads moved from the truck to a distribution
center where they would be broken into
individual cases or boxes. This process may
have taken days or weeks longer than today’s
more streamlined effort.
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Material handling personnel should be aware of the basic considerations involved in selecting transportation
modes for any given shipment. The transportation mode selected affects the packaging required, and carrier
classification rules dictate package choice. The type of carrier used can determine material handling equipment
needs and the design of receiving and shipping docks.

A major consideration involved in selecting any mode is cost. Transportation is the most expensive logistics
activity, representing over 40 percent of most corporations’ logistics expenses. Transportation expenses are
rising faster than other logistics costs due to smaller, more frequent orders, increased international trade
and global logistics, rising fuel costs, labor shortages, less carrier competition due to carrier mergers and
acquisitions, and increased union rates.®

Vehicle Capacity Truck Equivalency
1500 Tons / 50100 TEU 57.7 (865 for 15 barges
“wi— 52,500 Bushels in tow)
Barge 433,600 Gallons 18 to 40 (intermodal)

100 Tons / 4t 5.3 TEU

Hopper car  Doublestack 3i] A0 IIJS:II; :s 2.0 (intermodal) to 3.8

rail car
10,000 Tons / 400 to 530 TEU
JI. TR T ) ) b 385

100 car train unit 3,024,000 Gallons
100 car intermodal train

26 Tans / 2.65 TEU
vl gr—— 910 Bushels

Semi-trailer truck 7.865 Gallons
9,000 for a tanker truck

_ 3,000 TEU 2116

Panamax caontainership

h 300,000 tonz 9330
VLCC

2 million barrels of oil

100-125 tons
(Depending on freight 6]
T47-400F density and range)

Used with permission from “The Geography of Transport Systems”, Dr. Jean-Paul
Rodrigue, Dept. of Global Studies & Geography , Hofstra University, New York, USA, 2013.
http://people.hofstra.edu/geotrans/eng/ch3en/conc3en/perfcompfrt.html
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There are many factors that impact total
transportation costs: freight, fleet, fuel,
maintenance, labor, insurance, pickup and delivery,
loading and unloading costs, terminal handling,
time when a transport vehicle is idle, billing and
collecting, taxes and tolls, and international fees.

The cost of transportation is also affected by the
location of a firm’s plants, warehouses, vendors,
retail locations and customers. Being able to
combine the largest number of shipments can

help lower costs by taking advantage of volume
discounts. However, the need for customer service
may also affect choice of carrier.®

Transport costs include fixed costs which do not

change with the amount or volume or goods carried.

The cost of a truck is a fixed cost. Variable costs
are costs of operation which depend on fuel,
maintenance, labor and how the loads are handled
(one load per truck or many).

Various measures can be used to reduce costs.
For example, a shipper can work to:

Increase the weight shipped
*Reduce the number of pickups

*Decrease the number of parcels by consolidating
shipments

*Decrease bhilling and collecting costs by
consolidating shipments

At the same time, the best transportation solution
must not overwhelm the vehicle, the container,
the workforce capacities or lane capacities. Lane
capacities also set limits on how fast or how often
the shipments can take place.”
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Legal Forms of Transportation

In dealing with transportation carriers, it is useful to
be aware that they are also organized into categories
for legal purposes. Commonly used terms include:®

« Common Carriers. These accept responsibility for
carrying goods at any time, to any place and for all
shippers, usually at a set rate.

* Private Carriers. These are owned by the firms
which produce the goods, so that shipment of these
goods is not apportioned out to third parties.

» Contract Carriers. These operate on a selective
basis and may charge variable rates to customers
based on negotiated terms.

» Exempt Carriers. These are not regulated by federal
and/or state mandates; carriage of fishing and
agricultural products has been traditionally exempt
from regulatory practices.

e Line-haul Carriers. These haul full loads long
distances for one stop delivery in some cases
to a “break/bulk” center where the product is then
redistributed.

Carriers and Freight Forwarders

Carriers are usually associated with certain
transportation modes and delivery specializations.
Here are some well-known examples:®

» Express/parcel carrier: UPS, Fedex, USPS

* Less-than-truckload (LTL) trucking company:
Yellow Freight, Overnight, Roadway

* Full truckload (FTL) trucking company: Schneider,
JB Hunt, Werner

* Ocean liner: Maersk Lines, Evergreen, American
President Lines
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e Railroad: CSX, Norfolk-Southern, Union-Pacific

* Air Carrier/Integrator: Emery, DHL, BAX Global

In an increasingly global economy, most carriers
are involved in intermodal transportation in one
way or the other.

Freight forwarders are important participants in global
supply chain logistics. They serve as intermediaries
between the shipper and the carrier. Generally, they
have large-scale relationships with both ocean freight
and airfreight carriers.

Transportation Routes or Networks

Think of a route as the path through which products
move. Networks are composed of paths and facilities
connected by those paths. In selecting modes

of transportation, it is important to be aware of the
variety of practices and carriers along those paths
that can best satisfy your needs for each stage of
transportation. For example, containers can be
decoupled, or separated from the truck tractors

or railway engines. Being able to decouple gives
more flexibility in routing, dispatching and temporary
storage.

Another aspect of the selection process is “the mix”.
Each mode of transportation has its own mix of
speed, cost, availability and capability. For example,
speed can be traded for lower cost. It depends on
what is being shipped and what is most important.

There can also be different trade-offs within each
mode. For example, in trucking, it is much cheaper
to send full truckload (FTL) shipments than it is

to use less-than-truckload (LTL) shipments, but
using FTL shipments requires building up inventory

and may delay shipments. Even when companies can
manage to have full truck load (FTL) shipments, they
still have to figure out what to do with the truck after it
makes a delivery. They can do backhauls, which are
shipments in the opposite direction, or they can send
the truck to the nearest distribution center rather than
returning to its origin.*°

FTL and LTL carriers can further be broken-up into
two major categories: long-haul and short-haul.
Long-haul carriers generally serve mostdestinations
within the lower-48 states. Short-haul carriers, on
the other hand, have a service area within a specific
geographic region (e.g., Northeast, Midwest or
Southeast). Short-haul carriers are often referred

to as regional carriers.

Shipping within a limited geographical region normally
uses a single mode from source to destination.
Intermodal transportation, which uses two or more
modes, is used for longer distances, such as in
international trade. Intermodal shipments are usually
shipped in steel cargo containers that can be
transferred between specially fitted rail cars,
container ships and tractor-trailers.

shipments from Multiple Facilities

A special problem arises when orders require
shipments from multiple facilities. The simplest
solution is to coordinate them so that they arrive on
the same day. However, this approach just transfers
the cost of combining shipments to the customer,
and many customers object. The alternative is a
merge in transit in which the multiple shipments are
sent to a distribution center near the customer site,
reloaded onto a single truck and sent as a single
delivery.

Page 94 | CLT: Mid-Level Technical Knowledge: Chapter 7 - Evaluation of Transportation Modes (Truck, Air, Rail, Water)



Chapter 7

supply Chain

Logistics

The most cost-effective way to do this is cross-dock-
ing, a technique in which goods are moved directly
from a receiving dock to a shipping dock without
intermediate storage. Wal-Mart uses cross-docking
with great effectiveness.!

Freight Forwarders

Freight forwarders buy large blocks of space on
airlines to various locations. They pay for this space
whether it is used or not. They also furnish pick-up
and delivery arrangements, providing a door-to-door
service for customers. They can offer considerable
cost savings to the shipper. They also assist

in choosing the right carrier for the shipment, in
preparing documentation and notifying the consignee
about the arrival of their shipment.

For international airfreight, the forwarder prepares
the air waybill, based upon the information provided
through a shipper’s Letter of Instruction and other
export documents. They may also submit the
Shipper’s Export Declaration data.

Integrated Carriers
FedEx, UPS, and DHL are integrated carriers.
They offer complete door-to-door service.

Next Flight Out services

Next Flight Out (NFO) or counter-to-counter service
is for critical shipments that must be delivered the
same day they are shipped. NFO shipments are
usually with commercial passenger airlines.
Generally, it is restricted to between 70 and 100
pounds per shipment. It must be at the airline
approximately two hours before the flight departs
to ensure it makes that flight. Many forwarders

and integrators offer an NFO service.

FTL vs LTL

What is the difference between FTL (full truck
load) and LTL (less than truck load) shipping?
FTL means that the load from one customer
fills up the entire truck. LTL means that the
load from one customer does not take up the
entire available space on the truck. Shippers
that accommodate full truck loads cater to
customers who usually ship in bulk. The large
amount of goods being shipped offsets the
cost of the full truck.

For those shipping smaller items or items that
won't fill an entire truck, an LTL shipment is the
way to go. Most LTL loads average between
151 pounds and the 10,000 pounds per load.
With loads of more than 10,000 pounds it is
often more cost effective to use FTL. With

an LTL shipment, the customer only pays for
the amount of space used on the truck. For
example, if the products only take up aquarter
of the truck, the customer only pays for a
quarter of the cost for the truck. The rest of
the truck is packed with shipments from other
companies who also want to save money on
their smaller shipments. These options are
ideal for smaller businesses that don't ship in
large volumes like their larger counterparts.

Because of the nature of an LTL load, it can
take longer than an FTL load. LTL loads
typically have more destinations or pick up
locations to accommodate the different needs
of the various shipments on board. The larger
FTL loads usually contain a shipment for one
company and one destination.

source: “The difference between an LTL and FTL
shipment”, G-Force Shipping. October, 15, 2012,
http://www.gforceship.com/2012/10/15/the-difference-
between-an-Itl-and-ftl-shipment/.
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small package carriers

These carriers move packages ranging from aletter
to 150 pounds. Depending upon the carrier, they
can be moved either by ground or air. Ground
services of UPS, DHL and FedEx Ground are
cheaper than air services (per pound). Most small
package carriers offer package insurance to the
shipper. The first $100 of value is insured for free,
but insurance costs for high value shipments can
be quite expensive.*?

Expedited Carriers

Critical shipments that cannot be delivered on
time using LTL carriers can be sent by expedited
carriers that meet required delivery times cheaper
than by air freight.

Time Definite

These are carriers that offer specialized equipment
and precise pick-up and delivery time commitments
that are guaranteed. Examples are FedEx, Custom
Critical and Yellow Freight's Exact Expense.

specialty Carriers

Specialty carriers handle freight that requires
special equipment. This may include bulk freight;
large, difficult to handle freight; or freight requiring
temperature controls such as refrigeration.
Refrigerated trailers are commonly known in the
industry as “reefers.” Other commaodities, such as
some chemicals, require “protection from freezing”
(PFF). For this type of service, heated trailers are
necessary.

Measuring Quality

Transportation quality and reliability are as important,
if not more important than cycle time, in selecting the
most effective modes of transportation. A shipment
delivered quickly to the wrong location or that arrives
damaged is of no use. The following are common
measures of transportation quality:

* Claims-free shipment percentage. The percentage
of shipments without claims for each driver or
carrier on each lane at each location.

» Damage-free shipment percentage. The percentage
of shipments without damage for each driver or
carrier on each lane at each location.

« Distance between accidents. The miles or
kilometers between accidents for each driver,
carrier and lane.

» On-time arrival percentage (OTAP). The percentage
of shipments arriving on-time for each driver, carrier
and lane.

* On-time departure percentage (OTDP). The
percentage of loads departing on-time foreach
driver, carrier and lane.

» Perfect delivery percentage (PDP). The PDP
measures the percentage of shipments delivered
without defects, including damage, documentation,
arrival time, arrival location, loss, accidents and
claims of any kind for each delivery, driver, lane and
carrier.

» Perfect Route Percentage (PRP). The percentage
of routes or trips with a perfect delivery.
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The following helps rate the time it takes for delivery
or cycle time including:*?

* In-transit time variability. Point-to-point in-transit
time variability by driver, carrier, land and location.

» Vehicle load/unload time. Vehicle loading and
unloading times at each pickup/delivery location
by driver, carrier, lane and location.

» Detention time. Time spent waiting for loading or
unloading times at each pickup/delivery location
due to dock congestion and/or delays by the
shipper or the consignee.

» Delayed in traffic time. The time spent idling or at
reduced speed due to traffic congestion for each
driver, carrier, lane and pickup/delivery location.

Transportation and Logistics Trade-Offs
Freight is never free. Transportation costs are easy
to measure and are an easy target for cost cutting.
Often, companies also see it as a non-value-added,
necessary evil; the freight traffic manager is heavily
pressured to cut freight expense. Yet cost cutting

in transportation may increase costs elsewhere
because lower cost carriers may provide poor service
with outdated equipment, poorly trained drivers and
underinsurance.

Carriers should be part of the solution and not a
source of problems. To make carriers part of the
solution, shippers may select a limited number

of carriers or core carriers to provide all company
transportation needs. They may also seek to
reducing complexity by using routing guides and
working closely with a select few carriers as partners
to the benefit of both.

Using Information on Different Modes

The maintenance and use of reliable data on
various materials carriers can expedite and improve
decisions on selecting transportation modes. Before
selecting a specific type of vehicle, it is worth making
a checklist of the requirements such as the ones set
out in the following list:*4

» Product characteristics. Size; weight; unitization
(what each unit consists of); susceptibility to
damage, whether it is hazardous, frozen, liquid,
powder; whether it has hygiene requirements
such as food or live animals.

* Method of loading or delivery. By fork-lift truck;
manual handling; overhead gantry (height
limitation); straddle carrier (containers); from
the side, rear, front, top or bottom (oil tankers).

» Restrictions at the point of delivery or lading.
Narrow roads; low bridges; weightrestrictions;
night-time restrictions because of noise, lack
of material handling equipment and low or limited
building access.

 Terrain to be covered. Motorways or highways;
urban roads; low-quality rural roads, lanes
or graded roads; mountains or flatlands; and
extremes heat or cold.

e Fuel type. Diesel; gasoline; liquefied petroleum
gas (LPG); and natural gas, compressed natural
gas (CNG) or liquefied natural gas (LNG).

« Vehicle configuration. Articulated tractor andtrailer
(truck part and trailer hooked together at a hinge);
two-, three- or four-axle rigid vehicle; and a small
goods vehicle.
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» Body types. Curtain-sided; platform; skeletal
suitable for carrying certain types of containers;
van bodies; tankers; tipping body such as dump
trucks; road-trailers suitable for transfer to rail
wagons and bulk carriers

* Legal requirements. Gross vehicle weight limits;
vehicle dimensions; mandatory equipment; vehicle
licenses; insurance requirements.

» Vehicle economy. Fuel consumption; tire wear;
whole life costs; residual values; ease of
maintenance.

* Drivers’ cab types. Sleeper; day cab or crew
carrier.

» Additional equipment required. Self-loading cranes;
blower units; refrigeration units; fork-lifts carried
with the vehicle; tail-lifts and fire extinguishers.

» Vehicle security. Locks; alarms; sealing devices;
tracking devices using satellites, GSM (global
system for mobile communications) or GPS
(global positioning systems).

» Vehicle Restrictions. Types and numbers of
vehicles available and vehicle capacity.

» Monitoring the Vehicles. Mileage traveled; tons
carried; fuel used; and deliveries made.

Examples of Transportation
Documentation

Vehicle/Container Identification, Tracking,
and Communications

To track shipments in real time requires the ability

to automatically identify, track and communicate

with stationary and in-transit vehicles and containers.
Technology in this area is advancing faster than in
any other area of transportation management.

The advances were motivated in part by the loss

of thousands of Operation Desert Storm containers
in the deserts of Kuwait.

To combat this problem, the Department of Defense
began a program of Total Asset Visibility. One

of the advances from that program was the use

of bar coding, radio frequency communication,
radio-frequency tags and advanced global positioning
systems for use in commercial transportation
management. As long as each container has a bar
code license plate, bar code scanners can be used
to identify each container with handheld automatic
scanners.®

Containerization

The container is regarded as the key development
in intermodal transportation since the 1970s.

A container is a box that can range between 8-feet
and 56-feet long. Containers can be moved
seamlessly between water, rail and truck. Most
containers are made of steel and are general
purpose in nature, meaning they can carry any
type of freight. Specialized intermodal containers
that carry tanks for holding liquids or gases as well
as containers that hold insulated or refrigerated
cargo are also available.

Container ports are ports dedicated to receiving
container ships. The containers are off-loaded from
ships and sent out via rail or truck. Containers are
moved by mechanical devices such as container
cranes, and companies need only handle a container
and not the freight inside it — thus providing a
dramatic reduction in freight handling costs.®
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As a result, most shippers make use of containerized
freight when possible. This transportation service

is sold in full container loads (FCL) or in less than
container loads (LCL). As in the case of truck freight,
full loads cost less per pound or kilogram than less
than full loads.

The international standard for containers is 20-feet
and 40-feet which allows handling anywhere in the
world. Modified 53-feet containers which are suited
for road transportation are also becoming common,
and some container ships have been modified to
accept these modified units.

Freight Documentation and Management
Freight management and associated freight
documentation is one of the most profitable

(if done properly) and expensive (if done poorly)
parts of transportation management.

Freight rate negotiations are now more thorough and
more carefully researched than ever. Shippers come
to the negotiating table with documentation such as
the following:

» Historical and projected shipping volumes

* Required delivery times

» Guidelines for claims and dispute resolution
 Historical carrier performance records

* Required information systems support capability
» Preferred payment terms

 Carrier's competitive position

» Knowledge of carrier's customer base
and competitive position

Terms To Know

Common carriers

Transportation available to the public
that does not provide special treatment
to any one party and is regulated as to
the rates charged, the liability assumed,
and the service provided. A common
carrier must obtain a certificate of public
convenience and necessity from the
Federal Trade Commission for interstate
traffic.

Containerization

A shipment method in which commaodities
are placed in containers, and after initial
loading, the commaodities per se are

not re-handled in shipment until they

are unloaded at the destination.

Contract carriers

A carrier that does not serve the

general public, but provides transportation
for hire for one or a limited number

of shippers under a specific contract.

Cross-docking

The concept of packing products on

the incoming shipments so they can be
easily sorted at intermediate warehouses
or for outgoing shipments based on
final destination. The items are carried
from the incoming vehicle docking point
to the outgoing vehicle docking point
without being stored in inventory at the
warehouse. Cross-docking reduces
inventory investment and storage space
requirements.
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Decoupling

Creating independence between supply
and use of material. Commonly denotes
providing inventory between operations so
that fluctuations in the production rate of
the supplying operation do not constrain
production or use rates of the next operation.

Exempt carriers
A for-hire carrier that is free from economic
regulation.

Fixed costs

An expenditure that does not vary with the
production volume; for example, rent, prop-
erty tax, and salaries of certain personnel.

Freight forwarders

The ‘middle man’ between the carrier

and the organization shipping the product.
Often combines smaller shipments to take
advantage of lower bulk costs.

Full truckload (FTL)
When the load from one customer fills up
the whole truck.

Less than truckload (LTL)

Either a small shipment that does not fill the
truck or a shipment of not enough weight to
qualify for a truckload quantity (usually set
at about 10,000 Ibs) rate discount, offered
to a general commodity trucker.

Private carriers
A group that provides transportation
exclusively within an organization.

Variable costs

An operating cost that varies directly with
a change of one unit in the production
volume (e.g. direct materials consumed,
sales commissions).

Bills of lading, as described earlier, provide vital
information on who is shipping what, where,

and its characteristics. In addition, the primary
document in ocean transport is the ocean bill of
lading. It is similar to a motor freight bill of lading
in purpose and most detail, but an ocean bill of
lading may or may not be a negotiable instrument.
In other words, physical possession of the original
document may be required to take possession

of the goods covered by the ocean bill of lading.

International transportation includes the import

or the export of goods to or from a pointbetween
countries. Most often, distribution centers handle the
import side of this activity. That is, of course, goods
coming into one country from outside countries.

The primary difference, from an operational
standpoint, between domestic and international
transportation is the documentation requirements
associated with international trade. When freight
is coming into or leaving a country, certain
documents are required to enable the freight

to move effectively.
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Story of aBanana

How does a banana make

it from Ecuador to a breakfast

table in Portland, oregon?

There is a good chance it came through the Port
of Hueneme.

Bananas are picked after an 18-month process in
which it grows from a shoot (a stem) to produce a
mature bunch of fruit. When the fruit doesappear, it
grows on a single stalk with seven to ten bunches,
each bunch holding twelve to fourteen bananas.

Once the banana reaches the maturity stage, it is

taken from the field to the packing house where it

cut into smaller bunches (as seen in stores) and

then washed. After washing, the bananas are graded

and boxed for their trip to the Port of Hueneme.
Pallets of bananas are carefully and tightly packed
to avoid bumping each other during transit to avoid
bruising.

Once slung and packed, the bananas are hoisted
away by cranes into the Del Monte ship headed for
the Port of Hueneme. The ships can have separate
holds at different temperatures for various types of
fruit that are embarking on the journey.

After the bananas are packed into the holds, they
then embark on their journey to the Port of Hueneme.
Once leaving the docks in Ecuador it will take the
ship seven days to reach the Port and the banana
will have been off the tree for 12 days.

A typical ship that arrives at the Port can carry as

many as 250,000 boxes of bananas. Each box holds

approximately 100 bananas and weighs almost 40
pounds (about 5 tons of bananas per ship).

After arrival at the Port, longshoreman work cranes
and forklifts to empty the ship’s holds of the bananas
and place them into a cold storage facility located
on the wharf. One by one, the pallets of bananas
are lifted by crane from the depths of the ship, onto
the dock. Once the pallets touch down on the dock is
they are transported quickly into the Cold Storage
facility.

It's in the storage facility where random pallets will

be drawn from each hold of thousands of pallets to

be inspected by Del Monte and Government agri-

cultural inspectors. The banana boxes areinspected
for a variety of types of insects, bugs and spiders
that may have been transported from the country of
origin into the states. After inspection, some bananas
may be taken to local ripening facilities while others
may be put directly on a temperature-controlled
truck to a distant destination.

The boxes of bananas arrive at local grocery stores
in Portland where customers can purchase them.

source: Port of Hueneme, A Banana’s Journey, www.portofhueneme.org/documents/A_BananasJourney.doc, July 2013
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Mid-Level Technical
Knowledge:

For Frontline Workers

OVERVIEW OF CHAPTER 8

The purpose of this chapter is to explain
dispatch and tracking of products as they are
transported throughout the supply chain.

Chapter 1:
prgduct Today, most products are shipped using more
Receiving than one mode of transportation and often
internationally. This chapter will describe
Chapter 2: how intermodal shipments and international
Product transportation impact supply chain operations.
Storage
Chapter 3:
Order
Processing ]
ObJECTIVESs
Chapter 4. When you have completed this chapter, you should
Packaging y P per.y

and Shipment be able to:

Explain shipping documentation

?235;?&)5/: Des_cribe the main factors related to vehicle
Control routing
List ways to track cargo within the yard
Chapter 6:

X List ways to track cargo en route
Safe Handling

of Hazardous Materials Describe key features of intermodal

transportation
Chapter 7: @ Describe basic customs terminology
Evaluation of Transportation Modes and documentation

(Truck, Air, Rail, Water)

Chapter 8:

Dispatch and
Tracking Operations

Chapter 9:
Measurement
and Conversion
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Coordinating shipping activities requires
accurate documentation.

The driver keeps a copy of the manifest.

shipping Documentation

Documentation is an important part of shipping
operations. Accurate records ensure that the correct
products are placed in the right vehicles for delivery.

Dispatch List / shipping schedule

Dispatching is the act of prioritizing all of the jobs
related to shipping goods. A dispatch list is simply

a list of those jobs in priority sequence. It is updated
at least daily or at shift changes and usually includes
the following information:

* Trailer loading schedule that includes what trailer
in what door

« All of the orders that go on each trailer along with
the appropriate paperwork

* Any special shipments that are out of the norm
(i.e. shipping equipment to another warehouse
or distribution center)

* Express package pick ups (Fed Ex, UPS, Air
Freight)

shipping Manifests

A manifest is a list of items in a vehicle’s cargo.
Different types of manifesting can be used depending
upon the size of the operation. The manifest includes
customer addresses, invoice numbers and package
weights. It helps ensure that the right packages end
up on the correct trailer.

« Manual manifests are handwritten lists in whichan
employee writes the package information onto the
form. This is the most basic manifest document
and is rarely used today.
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» Two-part label manifests are computer-printed
labels which are attached to the package exterior.
Both sections of the label contain the same
information. When the package is placed onto
the vehicle, the driver tears off one section of
the label which serves as the delivery record.

» Hand-held bar code manifesting uses bar code
labels and hand-held scanners to record containers
as they are loaded onto the vehicle. The scanners
transmit the data to a computer where information
is retained for the record. This type of manifesting
is most commonly used by express package
delivers such as FedEx, UPS and DHL andis
less common for truckload carriers.

Load Weight Limits. In addition to ensuring that
the proper packages are loaded onto the correct
trailer, shipments must not exceed legal weight
limits for the transport vehicle. Shipments are
weighed and the information recorded on the
shipping manifest to ensure that loads receive the
proper transport fees and fall within legal limits.

First, packages or containers are weighed on
scales. The weight is verified against the weight
indicated on the container. The proper weight is
then recorded on the shipping manifest. In most
major centers, this function is handled by the
transportation department through the use of
computerized information.

shipping Order

The shipping order is a document which specifies
the products to be shipped, customer information
and the mode of transport. The order includes the
picking ticket, and items are checked off the pick
ticket as they are packaged. It also includes any
special requirements for packing and shipping.

Carrier Freight bill

This is an invoice given to the shipper or consignee by
the carrier as a request of payment for services. At a
minimum it includes: the carrier's name, pro number,
shipper’s name and address, consignee’s name and
address, description of the goods, the rate charged,
freight terms and total charges due.*

Delivery Receipt (D/R)

This document is issued by the carrier and signed by
the customer as proof of delivery (POD). It contains

the same information as the bill of lading or the freight
bill. Both the carrier and the customer retain a copy.
Any damages to the freight should be noted on the D/R.

bills of Lading

This document is issued by a carrier or shipping
department and acknowledges that specific goods
have been received on board for shipment. A through
bill of lading involves the use of at least two different
modes of transport.
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‘Tunnel Restrictions
- Hazardous Materials
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USE THIS EXIT

Routing

Routes can be chosen manually or with the aid of
advanced computer systems that can handle large
volumes of routing data. The basic factors taken into
consideration when selecting a route are:?

eDistance
e Customer requirements
«Driver availability

*Vehicle restrictions (For example, some states
allow 55 foot trailers and some do not.)

*Highway construction and road closures
*Multiple calls per trip
*Multiple day trips

« Simultaneous delivery and collection options

Regulations

Federal regulations pertain mostly to hazmat
transport. However, state governments can regulate
which roadways freight carriers can use. States

can require carriers to use the National Network

of federally maintained highways unless the driver
is seeking food, fuel, rest, repairs or to reach a
delivery point. Highly populated areas may have
time restrictions on when deliveries can be made.

Hazmat Routing

A carrier transporting hazmats must comply with
“non-radioactive hazardous material” routes
established by federal, state and local governments.
Carriers also must route their vehicles away from
heavily populated areas, places where crowds
assemble, tunnels, narrow streets and alleys.?
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Tracking Cargo Movement

Yard Management systems

Keeping track of containers and trailers is an
important factor in keeping down costs. A lost or
detained container can bear significant costs in
detention fees or even lost business if it is a chronic
problem. Yard tracking and management systems
can be manual or computer-based depending on
the size of the yard and volume of traffic. The main
objectives of a good yard management system

are to monitor and control the traffic as it arrives,

is loaded or unloaded and as it leaves. A yard
management system:

* Assists in scheduling and directing a steady
flow of traffic into and out of the yard

* Documents the activities and locations of
shipments and vehicles

 Coordinates vehicle arrival in staging areas
» Enhances security and accountability

* Reduces detention time and costs

Tracking systems

Shipments must also be tracked during transport

to ensure that they arrive on time and at the right
location. When a carrier accepts the shipment, the
shipper receives a tracking number. This number

is attached to the package or container and allows
the shipper and the carrier to follow its progress
throughout shipment. The customer usually receives
the tracking information as well. This can be entered
manually on a written document or into a computer.
It can also be an automated process using bar
codes or RFID tags to scan the items and record
their carrier location and destination.

Trucks must be monitored as they enter and exit the yard.
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This driver has both a CB and an onboard computer.
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Notice the two intermodal containers on
the bottom are 20-feet, while the two white

containers are 40-feet

The ability to automatically identify, track and
communicate with stationary and in-transit vehicles
and containers is a critical enabler in support of
real-time shipment tracking.* The use of RFID tags
combined with satellite technology allows packages
to be tracked in real-time throughout transport.

On-board vehicle communications allow drivers

to provide status reports, route changes or delays

in real time. This can be done via relayed CB
communications, cell phones or more advanced
technologies that include cabs equipped with on-board
computers connected to headquarters by satellite.

Intermodal Transportation

Intermodal transportation is “the movement of goods
in one and the same loading unit or vehicle, which
uses successively several modes of transport with-
out handling of the goods themselves in changing
modes.” The introduction of standardized containers
and pallets allows for quick transfer of loads between
modes of transport with little personnel required.

Intermodal containers

IsO Containers

ISO has standardized container size and design
“to allow for the widest possible use of this
equipment around the world.” The containers are
usually large rectangular boxes made of steel and
can have open or closed tops or be refrigerated if
necessary. The height and width dimensions of the
containers are constant, but they can vary in lengths
of 20 feet, 40 feet and 53 feet. Container ship
capacities are often defined by their ISO container
capacities using twenty feet equivalent units (TEU)
or forty feet equivalent units (FEU). For example,
a ship may be described as being able to carry

Page 108 | CLT: Mid-Level Technical Knowledge: Chapter 8 - Dispatch and Tracking Operations



Chapter 8

supply Chain

Logistics

3,000 FEU, meaning it could carry 3,000, 40-feet
containers or 6,000, 20-feet containers.

swap-body

This container is used primarily in road and rail
modes of transport that conform to different interna-
tional standards. The container is transferred from
truck to rail by an overhead crane.®

Unaccompanied trailers

These are semi-trailers which can be used on ferries
or piggybacked onto another trailer for rail transport.
This method requires no adaptation of the trailer and
does not require personnel to accompany the unit.
Roadrailers

Roadrailers are semi-trailers that are specially
designed to run on rails. The road wheels of the
trailer can be retracted and a railway bogie attached
under the rear of the trailer.

Intermodal handling equipment

Gantry crane

Also called a straddle carrier, the gantry crane is
used to lift containers and swap-bodies. It straddles
the containers to quickly move trailers between road
and rail vehicles.

Grappler lift

A grappler lift is similar to a gantry crane but specially
fitted to handle swap bodies. It straddles the vehicle
and hoists the swap-body.

Reach stacker

This is a heavy-duty truck used to transfer containers
to and from road and rail vehicles or to stack containers
on top of each other.

Gantry Crane
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Transtainers

These are used to transfer containers from sea
vessels to road or rail vehicles. They are mounted
on rails so they can move up and down the dock and
have a large boom that can reach onto the ship from
the dock.

Intermodal Road Vehicles

skeletal trailer

This is a semi-trailer designed to carry ISO containers.
It is fitted with locks at various points on the trailer to
allow the vehicle to carry different sized containers.

It is called a skeletal trailer because it does not have
a loading platform, it is just a framework designed to
support the containers it carries.

Extendable trailers

These are skeletal trailers that can be shortened or
extended depending on the size of the container they
need to carry.

Intermodal Water Transport Vehicles

Cellular container ship

A specially designed vessel that holds ISO containers
stacked on top of one another for maximum capacity
filling.

Roll-on roll-off ferry (RORO)
This is a ferry designed to carry road or rail vehicles.

River barges

Barges can be RORO equipped or container ships.
They are slow moving vessels that are only used for
shipments without time constraints.
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Intermodal Rail Vehicles

Rolling motor way

This is the rail version of the RORO ferry.
Entire trucks can be driven onto rail wagons.

Double stacking

In the United States and some other countries
outside of Europe, containers may be double stacked
and carried by rail. European Union regulations do
not allow this type of transport in Europe.

Customs

Due to the global nature of the supply chain, logistics
workers need to be able to work within an international
environment. Sale of goods and shipments between
countries are controlled by many regulations,
agreements and tariffs. While it is not necessary

for front-line workers to have an in-depth knowledge
of these rules, it is important to have a basic
understanding of the terminology used and general
operations within the global environment.

basic Terminology

» Exports are products produced in one country and
sold in a foreign country. A U.S. export might be a
toolbox that is made in the United States and sold
in Mexico.

* Imports are products which have been produced
in a foreign country to be sold in this country.
A U.S. import might be a car that is made in
Germany and sold in the United States.

» Duties and Tariffs are taxes imposed by the
government on imports and exports.

» Quotas are means of protecting domestic industries
by restricting the amount of goods that can be
imported during a specific time period.

Governing bodies

International trade is the exchange of goods and
services across national borders. Each country has
customs and trade authorities that govern the flow
of goods into and out of the country. The United
States has several agencies or departments that
govern how companies may trade with other coun-
tries.

The U.S. is also a member of international agencies
that set global standards.

e U.S. Customs and Border Protection (Customs) is
part of the Department of Homeland Security andis
“responsible for enforcing laws with regard to both
incoming and outgoing cargo”.” Customs is also the
agency responsible for collecting tariffs (taxes) on
imported and exported goods.

e The U.S. State Department (State) regulates the
trade of firearms and munitions.

* The Drug Enforcement Agency (DEA) enforces
controlled substances laws and works to reduce
international illicit drug trade.

e The Food and Drug Administration (FDA) regulates
the import of food, pharmaceuticals, animal feed
and cosmetics into the U.S. to ensure the health
and safety of the general population.

e The World Trade Organization (WTO) is the
international organization that supervises world
trade. It is responsible for negotiating trade
agreements between countries. It has 153 member
countries that represent 95% of total world trade.®
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Trade Regulations

Terms ToKnow The government regulates trade for many reasons
including safety, protecting domestic industry and
ensuring a free and competitive national economy.
In addition to duties, tariffs and quotas, the following

Certificate of origin

A document attesting to a shipment’s
country of origin. are some important U.S. trade regulations:

« International Traffic in Arms Regulations (ITAR)

Duty (trade
y( ) regulates the exportation of items with specific

A tax levied by government on the

importation, exportation, or use and military application such as firearms, explosives
consumption of goods. and certain chemicals.

Export » Container Security Initiative (CSI) regulates U.S.
Products produced in one country and imports by screening containers before they leave
sold in another. foreign ports.

» Advanced Manifest Regulations. Customs requires
both importers and exporters to submit electronic
notification of shipments in advance.

Free trade agreements

An agreement between one or more
countries which eliminates tariffs,
import quotas, and preferences on most
(if not all) goods and services traded Free Trade Agreements

between them. Free trade agreements are accords between

one or more countries in which they agree to
remove barriers to trade by eliminating orreducing
tariffs, quotas and other government restrictions.
An example is the North American Free Trade

Import
Products bought in one country and
produced in another.

Intermodal transport; Agreement (NAFTA) between the United States,
1) Shipments moved by different types Canada and Mexico that went into effect in 1994
of equipment combining the best features and removed most barriers to trade between

of each mode. these three countries.

2) The use or two or more different
carrier modes in the through movement

. Customs Documentation
of a shipment.

In addition to regular shipping documentation,
Import quota there are also special documents required when

A limit on the quantity of a good that can shipping or receiving items internationally.
be produced abroad and sold domestically.
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Commercial invoice

For international shipments, invoices must often
contain port of entry, currency used, country of origin
and additional charges or discounts, in addition to
other standard invoice information. For imports into
the United States, the invoices are also required to
be in English.

Import/Export license

The United States does not require a license to import
goods (except for a few items). However, the U.S. does
require an export license for most exporters of goods.

Certificate of origin

This is a form provided by the government verifying
that the goods being shipped were actually produced
in that country. This can become complicated when
materials are purchased in one or more countries,
assembled in yet another country and are finally
imported into the United States. The Generalized
System of Preferences (GSP) sets standards for
determining the country of origin in those circumstances.

Customs entry

This is a report filed with customs authorities on
imported goods. The complexity of this filing leads
many companies to hire special customs brokers to
handle the paperwork for them.

Insurance document

If an exporter is required to insure a shipment,
a certificate of insurance must be included with
the shipment.

Think About It!

A The United States is the world’s
largest importer, importing more than
$2.3 trillion worth of goods in 2012.

The U.S. is the world’'s second largest
exporter with over $1.5 trillion worth

of goods. According to the U.S. Census
Bureau, the average monthly export

of goods and services was $186.6

billion and the average monthly import

of goods and services was $227.4 hillion
(May 2013). That means that an average
of over $6 billion of exports and over

$7 billion of imports pass through the
port system every single day in the
United States.

CLT: Mid-Level Technical Knowledge: Chapter 8- Dispatch and Tracking Operations | Page 113



supply Chain
Logistics Chapter 8

Terms ToKnow

shipping manifest

A document that lists the pieces in a
shipment. A manifest usually covers an
entire load regardless of whether the load
is to be delivered to a single destination
or too many destinations. Manifest usually
list the items, piece count, total weight,
and the destination name and address

for each destination in the load.

shipping order

A document which specifies the products
to be shipped, customer information and
the mode of transport

Tariff

An official schedule of taxes and fees
imposed by a country on imports

or exports.
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Mid-Level Technical
Knowledge:

For Frontline Workers

OVERVIEW OF CHAPTER 9

The purpose of this chapter is to explain basic
measurements and measurement conversions
used in logistics. Much of the world uses the

Chapter 1: ) o
Product metric system of measurement, so it is a
Receiving valuable skill to know how to convert measures
between the U.S. system and the metric
Chapter 2: system. This chapter will provide metric
Product conversion tables and explain how to use them.
Storage
Chapter 3:
Order
Processing
OBJECTIVES
Chapter 4. When you have completed this chapter, you should
Packaging y P per.y

and Shipment be able to:

o Calculate basic weight and volume

Chapter 5: .
Inventory e Convert U.S. measurements to metric
Control
e Convert metric to U.S. measurements
Chapter 6:

Safe Handling
of Hazardous Materials

Chapter 7:
Evaluation of Transportation Modes
(Truck, Air, Rail, Water)

Chapter 8:
Dispatch and Tracking
Operations

Chapter 9:

Measurement
and Conversion
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Measuring Weight & Volume

In order to determine the best way to handle and ship
materials, you often need to know the weight and/or
volume of the materials.

Measuring Weight

The weight of materials is significant for both incoming
and outgoing shipments for several reasons. Weight
measurements are used to ensure:

 That all cartons contain the right weight (The value
of some goods requires warehouses to ensure that
there are no concealed shortages in a unitized
pallet load.)

 That loads are within weight limits for transport

 That pallets and unit loads are within the capacity
of storage facility platforms

e Accuracy of received goods (especially food items)

» Correct stacking height limits

A scale is required to determine the weight of an item
or package. There are three types of scales found in
most warehouses:

bench scales. These are similar to bathroom scales
or scales used in a doctor’s office or gym. These
scales are usually used for small items weighing less
than 500 pounds.

Floor scales. These are high-capacity scales used
for larger and heavier items. The most basic floor
scale is a platform sitting on the floor. They require
lift truck drivers to place the items on the scale. More
sophisticated facilities may have the scale recessed
into the floor or may have built in ramps that allow the
lift truck or pallet to be driven directly onto the scale.

Various types of bench scales
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The weight of the forklift must be pre-measured and
subtracted from the total weight to obtain the accurate
weight of the products.

Counting scales. This is a more sophisticated scale
that counts by determining the average weight of one
item. A worker can then place an entire pallet on the
scale, and the scale will calculate the total number of
items based on the weight per single unit. These are
more common when dealing with large quantities of
small parts or products.

Simply determining the weight of a product or package
has become less important in recent years as many
operations have become volume-based rather than
weight-based. Recent changes in the way parcel
carriers charge for ground freight provide the best
example of this shift.

FedEx, UPS and other parcel carriers used to
calculate charges for ground freight based on

a package’s weight. Under this system, however,
carriers felt they were undercharging for large,
lightweight packages that took up considerable
space in their trailers. To solve this problem, all major
U.S. parcel carriers changed their pricing to take the
volume of a package into account.

Measuring Volume

Volume is the amount of space that an object takes
up. The simplest way to determine the volume of

a package or carton is to use a tape measure and
perform simple arithmetic. More technologically
advanced facilities may use cubing or dimensioning
equipment to calculate volume automatically.

This is a floor scale where a forklift can easily drive
onto it or place a pallet directly on the scale surface.

Height (H)

-

_ Width (W)

Length (L)

Volume =H xXxW X L
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Standard U.S. Measurements

Length
12 inches (in) = 1 foot (ft)
3ft=1yard (yd)
5280 ft = 1 mile (mi)

Weight/Mass
16 ounces (0z) = 1 pound (Ib)
2000 Ib = 1 ton (t)
2240 pounds = 1 gross or long ton

Liquid Volume
16 fluid ounces (fl 0z) = 1 pint (pt)
2 pt = 1 quart (qt)
4 gt = 1 gallon (gal)

Standard Metric Measurements

Length
10 millimeters (mm) = 1 centimeter (cm)
100 cm = 1 meter (m)
1000 m = 1 kilometer (km)

Weight/Mass
10 milligrams (mg) = 1 centigram (cg)
100 cg = 1 gram (Q)
1000 g = 1 kilogram (kg)
1000 kg = 1 megagram (Mg) or 1 metric ton (t)

Liquid Volume
10 milliliters (mL) = 1 centiliter (cL)
100 cL = 1 liter (L)
1000 L = 1 kiloliter (kL)

Manually Calculating Volume
To measure volume without the aid of cubing
equipment, you must have a tape measure of some
kind. Volume (V) is found by multiplying the height
(H) times the width (W) times the length (L) of an
object.

V=HxWXL

Dimensioning Equipment

Cubing equipment uses laser, infrared or ultrasound
technology to scan the dimensions of a package and
calculate the volume. Similar to weighing a product,
the worker just places the item on a platform and the
machine does the rest. Some machines work with

a conveyor, so objects pass through an arch that
instantly takes the volume measurement.

Metric Conversions

In a global supply chain system, workers need to
understand the metric system and how to convert
from U.S. measurements to metric. This requirement
is especially common in preparing material for
shipment abroad.

standard Units of Measure
There are two basic measurement systems.

U.s. system

U.S. customary units or standard units are the
primary and most common units of measurement
used in the United States. The basic units of
measure in this system are inches, pounds and
gallons. The system is derived from and similar

to the British Imperial System that evolved from the
Romans and Anglo-Saxons over many centuries.
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Metric system

The Metric System is the common unit of measure
in most of the developed world outside of the
United States. The basic units of measure in

the Metric System are meters, grams and liters.
One goal of the metric system is to have a single
unit for any physical quantity; another important
goal is to not require conversion factors when
making calculations with physical quantities.

The metric system is decimal which means that all
multiples and submultiples are factors of powers
of ten. For example, one centimeter is ten times
larger than one millimeter. Fractions of a unit are
not used formally.

It is important for workers throughout the supply
chain to understand the basic formulas for converting
measurements from one system to another. It is
important for material handlers to know how to
convert both to and from the Metric System for
length, weight (mass) and volume (capacity).

Length

The system for measuring length in the U.S.
customary system is based on the inch, foot, yard
and mile, which are the only four customary length
measurements in everyday use. One inch is equal
to 25.4 millimeters or 2.54 centimeters (note again
the power of ten, the decimal point moves one
place the left when millimeters are converted to
centimeters). The table below shows how to
convert from the U.S. system to the metric system.

LENGTH

When You know Multiply by To Find
Millimeters (mm) 0.039 inches
Meters (m) 3.28 feet
Meters (m) 1.09 yards
Kilometers (km) 0.621 miles

AREA

When You know | Multiply by To Find
Square Millimeters 0.0016 square inches
(mm?) (in?)
Square Meters (m?) 10.764 square feet (ft*)
Square Meters (m?) 1.195 square yard
(yd?)
Hectares (ha) 2.47 acres (ac)
Square Kilometers (km?) 0.386 square miles
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e
Weight is measured in ounces, pounds and tons
When You know | Multiply by To Find (also called short tons). The metric units are grams,
kilograms and megagrams (also called metric tons).
Ounce (02) 28.35 grams (g) The table below converts from the U.S. system to
Pounds (Ib) 0.454 kilograms (kg) metric.
Short tons 0.907 megagrams
(20001Ib) (T) (metric tons) (t) Volume
R T~ The cubic inch, cubic foot and cubic yard are the U.S.
units most commonly used for measuring volume.
When You know Multiply by To Find Liters and cubic meters are their metric equivalents.
In addition, there is one group of units for measuring
Grams (9) 0.0352 ounce (02) volumes of liquids, and one for measuring volumes
Kilograms (kg) 2.203 pounds (Ib) of dry material.
Megagrams 1.103 short tons
(metric tons) (t) (2000Ib) (T)

When You know | Multiply by To Find When You know | Multiply by To Find
Fluid Ounces (fl 0z) 29.57 milliters (ml) milliters (ml) 0.0338 Fluid Ounces (fl 0z)
Cup (c) 0.236 liters (L) liters (L) 4.237 Cup (c)
(liquid) Pint (pt) 0.473 liters (L) liters (L) 2.114 (liquid) Pint (pt)
(liquid) Quart (qt) 0.946 liters (L) liters (L) 1.057 (liquid) Quart (qt)
(liquid) Gallons (gal) 3.785 liters (L) liters (L) 0.264 (liquid) Gallons (gal)
Oil Barrel (bbl) 158.987 liters (L) liters (L) 0.0063 Oil Barrel (bbl)
(dry) pint (pt) 0.550 liters (L) liters (L) 1.818 (dry) pint (pt)
(dry) Quart (qt) 1.101 liters (L) liters (L) 0.9082 (dry) Quart (qt)
(dry) Gallon (gal) 4.404 liters (L) liters (L) 0.2271 (dry) Gallon (gal)
Peck (pk) 8.809 liters (L) liters (L) 0.1135 Peck (pk)
Bushel (bu) 35.239 liters (L) liters (L) 0.0284 Bushel (bu)
Cubic Feet (ft%) 0.028 cubic meters (m?®) cubic meters (mq) 35.714 Cubic Feet (ft®)
Cubic Yards (y®) 0.765 cubic meters (m?3) cubic meters (m?) 1.307 Cubic Yards (y®)
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Additional Measurements and Conversions
In addition to these basic measures, there are two
other conversions that may be useful in different When You know | Multiply by To Find
industries: temperature and force. The following

table converts from U.S. measurements to metric.

TEMPERATURE

Fahrenheit (°F) (F-32)/1.8 Celsius (°C)

FORCE
When You know | Multiply by To Find

Poundforce (Ibf) 4.45 Newtons (N)
Poundforce per 6.89 Kilopascals
square inch (Ibf/in?) (kPa)

TEMPERATURE

When You know | Multiply by To Find

Celsius (°C) 1.8C + 32 Fahrenheit (°F)

FORCE
When You know | Multiply by To Find

Newtons (N) 0.2247 Poundforce (Ibf)

Kilopascals (kPa) 0.1451 Poundforce
per square inch
(Ibf/in?)
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Airway bill

A bill of lading for air transport that serves as a
receipt for the shipper, indicates that the carrier has
accepted the goods listed, obligates the carrier to
carry the consignment to the airport of destination
according to specified conditions.

Advanced ship notice (ASN)
An electronic data interchange (EDI)
notification of shipment of product.

Aggregate inventory management
Establishing the overall level (dollar value) of
inventory desired and implementing controls
to achieve this goal.

Automated storage/retrieval system (AS/RS)

A high-density, rack inventory storage system with
vehicles automatically loading and unloading the
racks.

Batch pick

A method of picking orders in which order
requirements are aggregrated by product across
orders to reduce movement to and from product
locations. The aggregrated quantities of eachproduct
are then transported to a common area where the
individual orders are constructed.

Basic Description

Required description on documentation when
shipping or handling hazmats. It must include:
the Identification Number; Proper Shipping Name;
Hazard Class or Division; and Packing Group

(if applicable).

Bill of lading

A carrier’s contract and receipt for goods the carrier
agrees to transport from one place to another and
to deliver to a designated person. In case of loss,
damage, or delay, the bill of lading is the basis for
filing freight claims.

CLT: Mid-Level Technical Knowledge: Chapter 9 - Measurement and Conversion

Bonding

A system that connects various pieces of conductive
equipment together to keep them at the same
potential. Static sparking cannot take place between
objects that are the same potential.

Cantilever rack
A specialized form of rack used for storing long
items such as lumber or pipes.

Carrier freight bill

An invoice presented by the carrier to the shipper,
the consignee or a referenced third-party as a
demand for payment for services rendered.

Certificate of origin
A document attesting to a shipment’s country
of origin.

Common carriers

Transportation available to the public that does

not provide special treatment to any one party and

is regulated as to the rates charged, the liability
assumed, and the service provided. Acommon
carrier must obtain a certificate of public convenience
and necessity from the Federal Trade Commission
for interstate traffic.

Consighee
The receiver of shipment of freight; the customer.

Containerization

A shipment method in which commodities are placed
in containers, and after initial loading, the commodities
per se are not re-handled in shipment until they are
unloaded at the destination.

Contract carriers

A carrier that does not serve the general public, but
provides transportation for hire for one or a limited
number of shippers under a specific contract.
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Corrosives

Materials that can attack and chemically destroy
exposed body tissues. Corrosives can also
damage or even destroy metal. They begin to
cause damage as soon as they touch the skin,
eyes, respiratory tract, digestive tract, or the metal.

Cross-docking

The concept of packing products on the incoming
shipments so they can be easily sorted at intermediate
warehouses or for outgoing shipments based on

final destination. The items are carried from the in-
coming vehicle docking point to the outgoing vehicle
docking point without being stored in inventory at

the warehouse. Cross-docking reduces inventory
investment and storage space requirements.

Cycle count

An inventory accuracy audit technique where
inventory is counted on a cyclic schedule rather than
once a year. A cycle inventory count is usually taken
on a regular, defined basis (often more frequently for
high-value or fast-moving items and less frequently
for low-value or slow-moving items). Most effective
cycle counting systems require the counting of a
certain number of items every workday with each
item counted at a prescribed frequency. The key
purpose of cycle counting is to identify items in
error, thus triggering research, identification,

and elimination of the cause of errors.

Decoupling

Creating independence between supply and use

of material. Commonly denotes providinginventory
between operations so that fluctuations in the
production rate of the supplying operation do not
constrain production or use rates of the next operation.

Delivery receipt
A document issued by the carrier that the consignee
signs as proof of receipt.

Double-deep storage(also called Deep-reach)
Rack that holds two units deep, one behind the other.

Drive-in/drive-through rack

High-density storage system that allows units to be
stored several deep. Fork-trucks can drive between
and into racks to retrieve items. It is also known as
a proof of delivery.

Dunnage
Inexpensive or waste material used to protect and
load securing cargo during transport.

Duty (trade)
A tax levied by government on the importation,
exportation, or use and consumption of goods.

Exempt carriers
A for-hire carrier that is free from economic regulation.

Export
Products produced in one country and sold in another.

First-in-First Out (FIFO)

A method of inventory valuation for accounting
purposes. The accounting assumption is that the
oldest inventory (first in) is the first to be used (first
out), but there is no necessary relationship with the
actual physical movement of specific items.

Fixed costs

An expenditure that does not vary with the production
volume; for example, rent, property tax, and salaries
of certain personnel.

Fixed order quantity ordering

An inventory system, such as economic order
quantity, in which the same order quantity is used
from order to order. The time between orders
(order period) then varies from order to order.
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Free trade agreements

An agreement between one or more countries which
eliminates tariffs, import quotas, and preferences on
most (if not all) goods and services traded between
them.

Freight forwarders

The ‘middle man’ between the carrier and the
organization shipping the product. Often combines
smaller shipments to take advantage of lower bulk
costs.

Full truckload (FTL)
When the load from one customer fills up the whole
truck.

Grounding

A special form of bonding in which conductive
equipment is connected to an earthing electrode
or to the building grounding system in order to
prevent sparking between conductive equipment
and grounded structures.

Hazard Communication (HAZCOM)

Also known as the Right-to-Know law. HAZCOM
is based on the idea that every worker has the
right to know the dangers of the materials they are
exposed to at work. The law requires employers
to tell employees about the dangers of hazmats
and what they can do to protect themselves—
before they begin working.

Hazardous material (hazmat)

Hazardous material defined by environmental laws
and legal precedents. A product has been defined
as hazardous by regulations that impose stiff fines
if the regulations are ignored.

Hazmat employee
Any worker who directly affects the safe transportation
of hazardous materials.
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High density storage
Storage system which allows pallets to be stored
more than one unit deep or high.

Import
Products bought in one country and produced in
another.

Intermodal transport:

1) Shipments moved by different types of equipment
combining the best features of each mode.

2) The use or two or more different carrier modes

in the through movement of a shipment.

Import quota
A limit on the quantity of a good that can be produced
abroad and sold domestically.

Inventory

1) Those stocks or items used to support production
(raw materials and work-in-process items), supporting
activities (maintenance, repair, and operating
supplies), and customer service (finished goods

and spare parts). Demand for inventory may be
dependent or independent. Inventory functions

are anticipation, hedge, cycle (lot size), fluctuation
(safety, buffer or reserve),transportation (pipeline),
and service parts.

2) All the money currently tied up in the system.

As used in theory of constraints, inventory refers to
the equipment, fixtures, buildings, and so forth that
the system owns - as well as inventory in the forms
of raw materials, work-in-process, and finished goods.

Inventory turnover

The number of times that an inventory cycles, or
“turns over,” during the year. A frequently used
method to compute inventory turnover is to divide the
average inventory level into the annual cost of sales.

For example, an average inventory of $3 million
divided into an annual cost of sales of $21 million
means that inventory turned over 7 times.
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Iltem
Any unigue manufactured or purchased part, material,
intermediate, subassembly, or product.

Just-in-time (JIT)

A philosophy of manufacturing based on planned
elimination of all waste and on continuous improve-
ment of productivity. It encompasses the successful
execution of all manufacturing activities required

to produce a final product, from design engineering
to delivery, and includes all stages of conversion
from raw material onward.

The primary elements of JIT are to have only

the required inventory when needed; to improve
guality to zero defects; to reduce lead times by
reducing setup times, queue lengths, and lot sizes;
to incrementally revise the operations themselves;
and to accomplish these activities at minimum cost.
In the broad sense, it applies to all forms of
manufacturing-job shop, process, and repetitive
and to many service industries as well.

Kitting
The process through which individual items are
grouped or packaged to create a single shipment.

Less than truckload (LTL)

Either a small shipment that does not fill the truck

or a shipment of not enough weight to qualify for a
truckload quantity (usually set at about 10,000 Ibs)
rate discount, offered to a general commodity trucker.

Line

1) A specific physical space for the manufacture of

a product that in a flow shop layout is represented

by a straight line. In actuality, this may be a series of
pieces of equipment connected by piping or conveyor
systems.

Material Handler
Individuals who move and stage materials within
the supply chain.

Materials

For the purpose of this training, “materials” include
other terms such as goods, cargo, freight, loads,
products, merchandise, etc.

Material requirements planning (MRP)

A set of techniques that uses bill of material data,
inventory data, and the master production schedule
to calculate requirements for materials. It makes
recommendations to release replenishment orders for
material. Further, because it is time-phased, it makes
recommendations to reschedule open orders when
due dates and need dates are not in phase. Time-
phased MRP begins with the items listed on the MPS
and determines (1) the quantity of all components
and materials required to fabricate those items and
(2) the date that the components and material are
required. Time-phased MRP is accomplished by
exploding the bill of material, adjusting forinventory
guantities on hand or on order, and offsetting the

net requirements by the appropriate lead times.

Material Safety Data Sheet (MSDS)

A document intended to provide workers and
emergency personnel with procedures for handling
or working with that substance in a safe manner,
and includes information such as physical data
(melting point, boiling point, flash point, etc.),
toxicity, health effects, first aid, reactivity, storage,
disposal, protective equipment, and spill-handling
procedures.

Mobile sliding rack

Storage racks that sit on tracks so they can be
moved to retrieve items. An aisle can be opened
between any two rows to allow access.

Order

A general term that may refer to such diverse items
as a purchase order, shop order, customer order,
planned order, or schedule.
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Order processing

The activity required to administratively process a
customer’s order and make it ready for shipment or
production.

Oxidizer

A substance that oxidizes another substance,
especially one that supports the combustion of fuel;
an oxidizing agent.

Packaging
The process of using materials to contain and protect
a product during handling, storage and shipping

Placard

A poster or sign that measures 10 % x 10 % inches
placed on the outside of a container or vehicle to
warn that a hazmat is inside the vehicle or container.

Placarding

Use of a poster or sign that measures 10 % x 10 ¥
inches placed on the outside of a container or
vehicle to warn that a hazmat is inside the vehicle
or container.

POD
proof of delivery

Private carriers
A group that provides transportation exclusively
within an organization.

Push-back rack

High-density storage system which can hold several
units deep on slightly inclined rails. As a unit is
removed from the front, the incline causes units
behind it to move forward into the front location.

Raw material stock

Purchased items or extracted materials that are
converted via the manufacturing process into
components and products.
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Receiving

The function encompassing the physical receipt

of material, the inspection of the shipment for
conformance with the purchase order (quantity

and damage), the identification and delivery to
destination, and the preparation of receiving reports.

Reportable Quantity (RQ)
The minimum quantity of a hazardous substance
which, if released, is required to be reported.

Reverse logistics

A complete supply chain dedicated to the reverse
flow of products and materials for the purpose of
returns, repair, remanufacture and/or recycling.

Shipping manifest

A document that lists the pieces in a shipment.

A manifest usually covers an entire load regardless
of whether the load is to be delivered to a single
destination or too many destinations. Manifest
usually list the items, piece count, total weight,

and the destination name and address for each
destination in the load.

Shipping order
A document which specifies the products to be shipped,
customer information and the mode of transport

Single-deep storage
Rack that holds only one unit deep.

Staging Area

Location in a facility where materials are organized.
Newly received items can be staged before being
placed in a final storage destination or into another
container for transport. Inventory items may also be
staged before being organized into orders for
container loading.
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Staging

Pulling material for an order from inventory before
the material is required. This action is often taken
to identify shortages, but it can lead to increased
problems in availability and inventory accuracy.

Stock keeping unit (SKU)
1) An inventory item. For example, a shirt in six colors
and five sizes would represent 30 different SKUSs.

Tariff
A tax on imports or exports.

Tariff
An official schedule of taxes and fees imposed by
a country on imports or exports.

Unitization
In warehousing, the consolidation of several units
into larger units for fewer handlings.

Variable costs

An operating cost that varies directly with a change
of one unit in the production volume (e.g. direct
materials consumed, sales commissions).

Vertical lift module (VLM)
Automated storage and retrieval system that moves
units or items between levels in a facility.

Warehouse management system (WMS)

A system that manages all processes that a
warehouse carries out. These processes include
receiving, picking, and shipping.

Work-in-process (WIP)

A good or goods in various stages of completion
throughout the plant, including all material from raw
material that has been released for initial processing
up to completely processed material awaiting final in-
spection and acceptance as finished goods inventory.
Many accounting systems also include the value of
semi-finished stock and components in this category.

Yard
The outdoor area around a dock; can refer to a
shipping yard; rail yard or truck yard.

Zone pick

A method of subdividing a picking list by areas
within a storeroom for more efficient and rapid order
picking. A zone-picked order must be grouped to

a single location before delivery or must be delivered
to different locations, such as work centers.
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