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The food we enjoy at our tables has
traveled a long, intricate supply chain
before reaching us. Take the avocado
slices on your sourdough toast, for
instance — they originate from a farm
in Mexico, where they’re carefully
harvested and packaged. From there,
they travel to the U.S., are stored in a
warehouse, and eventually make their
way to the retail store, ready for us to
pick up.

Every piece of fresh produce that passes
through the cold supply chain is meticulously
handled, processed, stored, and transported to
ensure it arrives in optimal condition.

We don’t realize this often, but the efforts to
manage the logistics of perishable goods are
quite different from the logistics of standard
items. The cold chain requires specialized
conditions across every step, like cold storage
or transportation, to maintain freshness and
safety, and ensure products get delivered in
optimal condition despite long distances or
diverse climates.

The same applies to many categories, including
pharmaceuticals, fresh flowers, meat, and
more, all of which rely on the cold chain to
maintain their quality, safety, and freshness.

As evolve to meet rising
consumer demand for temperature-
sensitive goods, cold chain logistics, and
storage warehouses have become essential
components of the process.

This Handbook provides practical insights and
best practices for cold storage management,
from warehouse basics to KPIs, to help you
achieve excellence in cold chain storage. But
let us first understand it better.



https://www.c3solutions.com/wp-content/uploads/2017/11/Supply-Chain-Visibility-White-Paper.pdf
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Takeaway

Size-wise, these facilities can range from
large warehouses to smaller temperature-
controlled units within a standard
warehouse, each designed to cater to the
needs of different industries.

Cold Storage Solutions:
A Breakdown of Different Types

Cold storage refers to a storage facility with active refrigeration or temperature .
One common feature is that all these

warehouses are heavily insulated to keep
warm air out and rely on advanced HVAC

control technology. Such warehouses are used explicitly for perishable or
temperature-sensitive products such as fresh produce, medicines, vaccines,

meat, and other items that require a precise temperature range to remain fresh,

safe, and effective.

Cold storage facilities vary based on the temperature and products they need to

store. Here are the main types:

Freezer Storage

As the name implies, it is
intended for products stored at
below-freezing temperatures.
The temperature range
typically utilized for goods like
meats and frozen veggies is
between -10°F and O°F.

Refrigerated
Warehouses

Their temperature range is
maintained between 33°F and
39°F, making them suitable for
storing fresh items like dairy
and fruits.

Blast Freezers

These specialized chambers
used for rapid cooling and
deep freezing help preserve
the quality and shelf life

of products like meat and
seafood.

systems to regulate cooling or freezing.

Pharmaceutical
Cold Storage

These facilities maintain
stricter temperature controls
(usually between 35.6°F and
46.4°F) for sensitive products
like vaccines and medicines.
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The Fundamentals of
Cold Storage Supply Chain

As discussed, cold storage is needed for specific categories and comes in

different types and sizes. However, companies looking to set up cold storage

must meet some standard fundamentals that form the backbone of cold

storage operations.

Here are the five fundamentals of cold storage management that every cold

chain and storage company should include in their strategy:

1. Temperature Monitoring

Maintaining a precise temperature range is essential
in cold storage. But monitoring is what enables the
control. Continuous monitoring is needed to control
temperature excursions that could compromise
product quality and safety.

For example, the efficacy of a vaccine can drop to
zero if it is stored at a sub-optimal temperature
beyond a certain period. To catch any risk of thermo
instability, digital systems with real-time tracking
are often used to catch any variations immediately,
reducing the risk of spoilage.

2. Temp-Controlled
Transportation

Transportation is a critical phase

in the cold chain as the products
must be maintained at the right
temperature despite the vehicle
moving across miles. Special
refrigerated vehicles (or reefers) with
reliable temperature control systems
are used to transport goods. These
are costlier than standard logistics
but are required to meet the cold
chain requirements.
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3. Temp-Controlled Transportation

Transportation is a critical phase in the cold
chain as the products must be maintained

at the right temperature despite the vehicle
moving across miles. Special refrigerated
vehicles (or reefers) with reliable temperature
control systems are used to transport goods.
These are costlier than standard logistics

but are required to meet the cold chain
requirements.

oy

4. Energy Efficiency

Cold storage facilities require a lot of
energy to maintain low temperatures, and
energy bills can be massive. To reduce
energy consumption, they need efficient
HVAC systems and superior insulation.
Energy-efficient systems lower operational
costs and ensure product quality without
excessive energy use.

5. Regulatory Compliance

Strict industry rules must be followed

by cold storage companies to guarantee
the quality and safety of their products.
Following safety procedures, hygienic
guidelines, and temperature regulations
can help prevent expensive penalties,
product recalls, and reputational harm to
brands.

Takeaway

Following these best practices ensures
smooth cold chain operations and
enhances customer satisfaction.
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Dock Scheduling in
Refrigerated Warehouses

Time management is critical in the cold chain, as every minute of delay results
in high energy costs and a potential risk to the product. Hence, the warehouse

needs to focus on multiple areas to bring efficiencies to the operations.

Efficient dock scheduling is one such critical area. It helps to streamline
operations and minimize delays, hence helping optimize energy consumption.
Warm air enters the facility every time a dock door opens, potentially raising

temperatures and risking product safety.

Dock scheduling in refrigerated warehouses focuses on speed, efficiency,

and coordination between shippers and receivers. Here are some of the best

practices to follow:

1. Timed Shipments

Schedule shipments to minimize
the time trailers spend at the dock,
ensuring products move quickly
from truck to storage without much
exposure to outside temperatures.

2. Temperature Zones
Transportation

Set up temperature-controlled
zones within the loading dock to
keep sensitive products cool while
waiting for transport or storage.

Discover how (3 Reservations helped a major
Food distributor streamline their chaotic
inbound and outbound Eransportation, and

saved over US$35.000 per month.

Takeaway

While dock scheduling is critical, it is not the
only element. Other factors must be considered
to make the end-to-end cold chain and storage
effective and successful. One such element is

3. Automated Dock Scheduling

Implementing

software allows for better coordination
between delivery trucks and available
docks. This can help prevent bottlenecks,
reducing demurrage costs, which can be
substantial in cold chains.


https://info.c3solutions.com/blog-c3/everything-you-need-to-know-about-dock-scheduling
https://info.c3solutions.com/blog-c3/dock-scheduling-detention-how-better-management-can-reduce-fees
https://www.c3solutions.com/dock-scheduling/
https://www.c3solutions.com/wp-content/uploads/2023/10/c3solutions_caseStudy_Remove-detention-fees.pdf
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Yard Management in
Cold Storage

Yard management is equally essential for temperature-sensitive products.

Businesses can reduce delays and avoid temperature fluctuations by
efficiently planning and managing trailer movements, docking sequences,

and load assignments.

There are four best practices that a successful yard management in cold

chain should have:

2. Geofencing Technology

Use geofencing tools to track trailers
entering or leaving the yard. This ensures

a smooth flow of vehicles and avoids
unnecessary delays that could compromise
temperature integrity.

3. Temperature
Monitoring in Trailers

Trailers parked for extended periods must
have built-in temperature monitoring
systems to maintain product safety. Alerts
should be sent to yard managers and
logistics teams if temperatures exceed
acceptable thresholds.

1. Priority Loading for
Sensitive Products

Schedule high-priority or susceptible
goods (e.g., pharmaceuticals or high-value
perishables) for first-in, first-out loading to
reduce temperature exposure.

4. Modern Yard Management
Systems (YMS)

These systems take the yard management
digital and optimize the flow of trailers.
Since no manual intervention exists,

YMS helps optimize refrigerated vehicles’
loading and unloading at the right docks.


https://info.c3solutions.com/blog-c3/everything-you-need-to-know-about-yard-management
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| Safety and Compliance

Lastly, cold storage facilities must adhere to strict safety standards to

protect both employees and stored goods. Compliance should be according

to industry standards, such as those set by the Food Safety Modernization
Act (FSMA), or product-specific compliances, whichever are more stringent.
In addition, facility design, staff training, and emergency protocols are also

necessary to meet these safety and compliance protocols.

Companies must also ensure:

Using Protective
Equipment

Cold storage workers should wear
appropriate protective gear, like insulated
gloves, jackets, and face coverings,

to protect themselves from the low
temperatures.

Compliance with FSMA
and OSHA Standards

Regularly audit your facility for compliance
with standards like FSMA for food safety and
hygiene. Also, follow on
employee safety, particularly when handling
refrigerated goods.

Temp Control
Training For Staff

The cold storage workforce should be
trained in temperature management

best practices and protocols, equipment
handling, and emergency procedures. This
helps the team be prepared to deal with
potential risks, such as sudden temperature
excursions or power outages.

Temperature-Alarm Systems

Cold storage facilities should have systems
in place to monitor and alert staff in case

of temperature excursion. These alarms can
help to prevent spoilage and contamination
as most of the products have a tolerance for
the temperature increase, and if acted upon
in time, it can save major losses.

pr—— ~ Looking to integrate or automate your Audit process?
i Conduct Complex Audits with Unmatched Precision, Ease and Thoroughness
: Our module is designed to meet the highest audit standards, ensuring

compliance, data collection streamlining and analysis, while saving you money.


https://www.fda.gov/food/guidance-regulation-food-and-dietary-supplements/food-safety-modernization-act-fsma
https://www.fda.gov/food/guidance-regulation-food-and-dietary-supplements/food-safety-modernization-act-fsma
https://www.osha.gov/sites/default/files/SHPM_guidelines.pdf
https://info.c3solutions.com/en/audit-module
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Key Performance Indicators

(KPIs) for Cold Storage

Tracking cold storage performance requires a specialized set of KPIs over

and above the usual supply chain metrics. This is because maintaining

the cold chain adds extra layers of complexity compared to traditional

warehousing.

Here are the metrics that need to be monitored in addition to the usual

supply chain metrics:

Temperature
Consistency Rate

One of the most critical KPIs
is ensuring that temperature
remains within the required
range. This can be measured
as the percentage of time that
temperature stayed within
tolerance limits. The target
should be as close to 100% as
possible.

Energy Consumption

Cold storage facilities require
significant energy to maintain low
temperatures. Measure energy
use and find opportunities to
reduce consumption through
operational adjustments or
equipment upgrades.

Order Accuracy

In cold storage, errors related
to order processing can

lead to spoilage or damaged
goods. The accuracy of orders
picked, packed, and shipped
should be a more stringent
criterion for identifying areas
for improvement. These can be
measured at the line level or
more stringent order level.

Dock-to-Stock Time

To reduce temperature exposure,
the time it takes for products to
move from the receiving dock

to their proper storage location
must be minimized.


https://info.c3solutions.com/blog-c3/10-dock-kpis-to-improve-with-real-time-visibility
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Managing a cold storage facility requires a delicate balance of
technology, safety protocols, and constant attention to temperature
control against the additional energy costs.

offers specialized solutions for cold storage facilities,
providing tools to streamline yard management, automate dock
scheduling, and ensure compliance with industry standards. Using C3
Solutions’ expertise, you can gain an edge in cold storage and improve
overall operational efficiency.

today to learn how to build your cold storage

operations muscle.

Ready to Optimize Your
Cold Storage Operations?

@ Solutions


https://www.c3solutions.com/
https://www.c3solutions.com/live-demo-request/
https://www.c3solutions.com/live-demo-request/
https://www.c3solutions.com/

