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South Carolina by soliciting and distributing healthy food and grocery products to nonprofit agencies 
serving the poor, and to educate the public about the problems of and solutions to domestic hunger. The 
Lowcountry Food Bank was founded in 1983 as a clearinghouse for donated food items through the 
generosity of both Coastal Community Foundation of South Carolina and Trident United Way. 

Our service model is simple and cost-effective. We collect, inspect, maintain, and distribute otherwise 
wasted food products from manufacturers, food distributors, the government, supermarkets, wholesalers 
along with farmers to redistribute these food products to a grassroots network of over 320 member 
agencies providing hunger-relief services throughout the 10 coastal counties of South Carolina. 

The Lowcountry Food Bank also offers resources such as nutrition education, safe food handling 
practices, and maintenance information. We are a member of Feeding America, the nation's official 
network of food banks. 
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INTRODUCTION 

Food Banks across America are experiencing unprecedented demand to serve their needy clients with 
nutritious and healthy foods. We can assume that food banks nationwide discard many thousands of 
pounds of canned goods every year because the cans are suspected of being unfit for further distribution 
after being donated. The purpose of this initiative was to create a defined scientific protocol to evaluate 
the integrity of distressed canned goods in effort to capture more donated food for distribution. 

This initiative, coupled with additional enhancements to internal processes, will meet our goal of 
becoming more effective for the benefit of our food-challenged citizens. Our challenge became apparent 
as the Lowcountry Food Bank discarded thousands of cans from our facility between 2006 and 2008 as 
unsuitable for redistribution. Our approach in examining cans was visual, assumptive, and, in most cases, 
lacked a clear understanding of canning technology. We were discarding good food in unattractive 
containers. Our revised method qualifies and gives better understanding of our rejection parameters as 
well as scientifically analyzes suspect cans before discarding them. Minor physical defects in cans do not 
always translate into compromised contents, which represent a potential health risk. 

CAN RECLAMATION INITIATIVE 

The foundation of this initiative was to create a scientific protocol that further evaluated whether a 
distressed can was compromised or leaking and, thus, susceptible to microbial contamination. Visually 
examining cans is subjective. Because destructive testing would be counterproductive to moving the food 
through the distribution network, it made sense that evaluating the hermetic seals and body dents with a 
nondestructive testing protocol was the only option. This was the basis for creating our vacuum chamber 
(VC) tool at a newly created intermediate level in the evaluation process.  

If there is evidence of microbial contamination or loss of hermetic seal, contributing to possible 
contamination or can instability, then discarding the canned food is the food bank’s only course of action. 
We fully understand that redistribution of potentially compromised food is totally unacceptable. The 
amount of food discarded is measured as a percentage relationship of the total amount of food received 
and is referred to as shrinkage. This initiative reduces shrinkage numbers by creating a more definitive 
and scientifically based method to evaluate cans. The adage of “when in doubt, throw it out” can now be 
replaced by “once there is no doubt, throw it out.”  

This project addresses one of our most significant disposal issues of our questionable food assets. If we 
can provide additional food by using a more sophisticated doctrine, then we offer more food to our 
clients, reduce solid waste, and control internal expenses. The beneficiaries of this study include the 
millions of food bank clients nationwide, workforce and volunteers who evaluate cans, waste 
management entities, food bank managers, and our nation as a whole. 

Benefits of this initiative include but are not limited to: 
·  Capturing a greater amount of donated cans 
·  Creating a repeatable scientific protocol to evaluate distressed cans 
·  Decreasing subjectivity in visual evaluation 
·  Adopting clearly defined rejection criteria for evaluating cans 
·  Bringing a greater awareness of the causes of food spoilage, container science, and accepted 

practices of reclaimed food products 
·  Creating an intermediate sorting level for suspect canned goods using trained personel before 

moving them into final sorting 
·  Generating less solid waste by capturing a greater amount of acceptable cans 
·  Saving solid waste costs associated with discarding acceptable cans 



 

·  Saving energy and manpower costs associated with the transportation and disposal of usable 
canned products 

·  Enhancing the Lowcountry Food Bank’s mission of supporting sound environmental 
practices associated with waste management. This will include composting and recycling 
reject cans.  

·  Generating factual data that can be shared in the effort to create a streamlined, scientific, and 
more definitive approach to evaluating reclaimed food 

Evaluating Reclaimed Cans 

The approach to gaining the benefits relative to the mission involved creating additional levels of 
evaluation for distressed cans other than solely visible defects at the final stage of sorting and sanitizing. 
In order for distressed cans to move into the salvageable distribution chain, comprehensive rejection 
criteria must be met. Several of these factors are easily determined by visual analysis. Other factors take a 
more scientific understanding of the condition of the can in question. Our goal was to further evaluate 
suspect cans in order to avoid discarding cans that were truly sound. 

The Lowcountry Food Bank has adopted a specific set of rejection criteria to identify reject cans and 
isolate them from further distribution: 

·  Cans must not show visual evidence of leaking. 
·  Cans with evidence of loss of hermetic seal or severely compromised seals are discarded. 

Damage to pull tabs or score lines must be closely examined and rejected if compromised. 
·  Can labels must not be soiled, which could indicate leakage. A soiled label could have been 

caused by another leaking can, but there is no way to positively determine this condition, so 
the can must be discarded. 

·  Cans must have seal integrity at all seam interfaces, which includes seam tightness and 
overlap. Cans with cut seams are discarded. 

·  Cans must not show signs of rust, corrosion, pitting or fractured metal. 
·  Cans severely distorted from crushing must be discarded. 
·  Cans must not be bulging or swollen, which indicates microbial instability inside the can. 
·  Cans must demonstrate that a vacuum is present, that is, a convex, deflected lid that does not 

“pop.” 
·  Mindful evaluation of the condition of the epoxy coating inside the metal can. This coating is 

subject to cracking when severe or acute physical deformation has occurred to the can.  
·  Cans must be able to be opened as intended or in a reasonably conventional way in order to 

extract the contents safely and effectively. 
·  Cans must be within the acceptable date range. 
·  Contents must be identifiable by a label which shows contents and/or nutritional information. 

Some of the guidelines leave room for subjective evaluation, which is why the intermediate sorting level 
must be performed by qualified personnel.  

The Vacuum Chamber Premise 

Our vacuum chamber premise is based on physical gas laws: Pressure or absence of pressure (vacuum) 
will allow liquid or air to move from an area of greater pressure to one of lower pressure. This is the 
foundation for creating and using a vacuum chamber for cans at the intermediate step of the sorting 
process. This intermediate level of evaluation separates cans with questionable hermetic seals and places 
them in a vacuum bin until they can be analyzed in the chamber. Negative pressure applied in the airtight 
chamber forcibly draws the contents through any break in the seal. Visual inspection identifies leaks and 
isolates these cans as rejects. The intermediate level for analyzing cans incorporates the vacuum chamber 
as a scientific tool to further evaluate can integrity with much more confidence and effectiveness.  



 

Benefits of using our vacuum chamber include: 
·  120-can capacity depending on can size 
·  Accommodation of cans up to nine inches high 
·  Portability 
·  Use of standard 110V electrical service 
·  Easily cleaned and easily sanitized 
·  Needs no attendant during air evacuation cycle  
·  Evaluate cans after testing at your convenience 

Testing the Theory 

Prior to construction of our production vacuum chamber, we tested our vacuumtheory using seven cans 
that had been discarded from earlier collections and examinations. We utilized a Koch Model 550 
Vacuum Chamber used in the production of vacuum-packed foods at a local establishment.  

Seven cans in various states of distress were used in the test case.  Cans 4, 5, and 7 were intentionally 
distressed, labeled, and placed in the vacuum chamber according to our protocol. Because their variations 
of distress severity follow the basic conclusions derived from the cans shown, Cans 1, 2, and 6 are not 
pictured here. 

These tests demonstrate that even heavily viscous contents, as in Can 5, can be drawn from a violated seal 
and visually identified as compromised in a vacuum chamber. 

 

 

 
Before: Can 3 shows body damage but no significant 
distress at the seam prior to testing in the vacuum 
chamber.  

 After: Can 3 shows no signs of leakage after vacuum 
protocol is applied.  

   



 

 

 

 
Before: Can 4 shows significant distress at the seam prior 
to testing in the vacuum chamber; however, there is no 
visible sign of an open seam.  

 After: Can 4 shows no signs of leakage after vacuum 
protocol is applied. 

   

 

 

 

Before: Can 5 was intentionally crushed and violated with a 
pinhole near the seam prior to testing in the vacuum 
chamber. Because of its viscosity, tomato paste was used 
to test whether it could be extracted by the vacuum. 

 After: Can 5 shows tomato paste present on the exterior of 
the can after the vacuum protocol is applied. 

   



 

 

 

 

Before: Can 7 was pricked with a pinhole at the seam prior 
to testing in the vacuum chamber and shows significant 
distress at the seam. 

 After: Can 7 shows signs of leakage by virtue of a heavily 
soiled label after vacuum protocol is applied. 

CREATING AN INTERMEDIATE EVALUATION LEVEL 

Due to the large number of cans received, our new process sorts distressed cans into a separate suspect 
bin after gross sorting. These suspect cans go to an intermediate sorting level and are evaluated by people 
trained in the rejection criteria procedures. These suspect cans are visually separated into Grade A cans, 
reject cans, and vacuum cans. 

·  Grade A cans pass all visual rejection criteria and are moved to final sorting for checking 
dates and sanitizing. 

·  Reject cans meet one or more of the rejection criteria isolated in a reject bin. 
·  Cans that remain questionable due to seam deformation are segregated into a vacuum bin and  

held for further analysis using the vacuum chamber. 

The Lowcountry Food Bank’s reclamation manager maintains detailed weight records of all cans that 
leave the gross sorting area. Our success can be measured by the number of cans captured from the 
suspect cans because most of these cans would have previously been discarded. We capture and validate 
the data and then report it to Feeding America. Our hope is that this protocol will be adopted by other 
Feeding America food banks, and total data can then be assimilated to determine our overall success. 

The inherent value of this exercise is predicated on making certain the recoverable volume of suspect cans 
will make an impact for our clients. Beginning in February 2009, the Lowcountry Food Bank performed a 
six-week study of volume in order to test the value of the new process. Previously we would have 
discarded most of the cans now deemed suspect. Table 1 shows that, during this period, we re-evaluated 
10,512 pounds of suspect cans. The intermediate sorting level, coupled with revised rejection criteria, 
yielded over five tons of cans that received a more comprehensive look before being discarded. 

At this point, we moved forward with the construction of a production model vacuum chamber to test the 
suspect cans. With the VC, we had the opportunity to save approximately 4,227 pounds of cans with 
questionable seals identified (tables 1 and 2). Evaluation of potentially violated cans on an individual 
basis has been studied previously; however, the volume involved made individual can analysis 
impractical for our purposes.   

Our new protocol places suspect cans in a 30-inch by 40-inch airtight, stainless-steel enclosure with a 
gasket-sealed door. Sealable bulkhead National Pipe Thread (NPT) air fittings were welded onto the 



 

chamber wall and attached to air hoses. These air hoses are attached to a manifold for even vacuum flow 
and connected to the vacuum pump by a single air hose. The excavating pump pressure creates a vacuum 
in the chamber up to approximately 27 inches Hg, which is significant enough to pull food contents 
through a defective seal. A cardboard blotter placed on the bottom of the chamber also visually aids in 
detecting leaking cans. After one minute of sustained maximum vacuum, the pump is turned off, the air is 
stabilized, the chamber opened, and the tested cans are examined for leaks. 

Cans that undergo VC testing are sorted again after the test into Grade A cans, Grade B cans, and reject 
cans. 

·  Grade A cans pass the vacuum test and are not so distressed to be considered objectionable. 
These are moved to the final sorting for checking dates and sanitizing. 

·  Grade B cans pass the vacuum test but are distressed to the point of being objectionable to 
our shared revenue clients. These cans are segregated and used in our internal production 
kitchen or are given to clients who do not object to unattractive containers and will use them 
immediately. 

·  Reject cans have expelled their contents due to the VC testing and are discarded. 

SUMMARY AND CONCLUSIONS 

After the vacuum test was performed, it was evident that the design and effectiveness of double seams are 
highly underestimated. The filling compound between the seams creates a superior gasket and very 
effective hermetic seal between the metal interfaces. Cans that looked as if they should have been 
discarded conclusively passed the vacuum test. Our goal of eliminating false-positive readings for 
rejecting cans has been demonstrated through our newly adopted scientific process. 

The end user is still responsible for examining the can for further deterioration after the food has been 
redistributed. Redistributed cans should always be consumed within two to three months of receipt 
because: 

·  The “best by” date may already have reached its maximum limit. 
·  Undetectable fractured epoxy coating inside the can may have allowed the contents of the can 

to react with the metal body. 
·  Previously undetected rust or corrosion may accelerate if the cans are stored a humid 

environment. 

At no point in the reclamation process is a can or package immune from being discarded. Latent rusting, 
microbial evidence, and physical damage to a package are always possible at any stage in the process. 
Each examiner at all sorting stages must be mindful that our mission is to move only acceptable, well-
examined packages through the redistribution chain. 

Many private firms and public agencies seemed reluctant to discuss acceptance levels for compromised 
cans. Our contact with can manufacturers, food producers, and can industry groups provided no definitive 
direction except the most cautious approach for assumed liability reasons. The Lowcountry Food Bank 
will continue to do everything possible to protect the integrity of redistributed products. The food bank’s 
Good Samaritan status and food disclaimer labels are not taken lightly when we consider moving 
reclaimed food products through the redistribution channels.  

Our revised rejection parameters identified 10,512 pounds of cans which could have most likely been 
discarded under previous examination practices. Of the 10,512 pounds, we salvaged 7,433 pounds, almost 
71% of all cans evaluated. Of the 7,433 pounds salvaged, we graded 5,460 pounds (73.5%) as Grade A 
cans and 1,973 pounds (26.5%) as Grade B cans. 

Extrapolation and/or interpolation of empirical data to create yearly averages may not be possible due to 
the fluctuation in supply and condition of received goods. It can be assumed, however, that even the most 
conservative estimates demonstrate that many, many thousands of pounds of canned goods will be saved 



 

from being discarded by the Lowcountry Food Bank alone. This will nourish our needy clients as well as 
save resources of time, money, and landfill requirements. With over 200 food banks operating in the 
United States, adoption of this or a similar protocol should be of overwhelming value based upon the 
specific benefits listed on page 3. 

RESEARCH AND BACKGROUND 

Metal Can Anatomy  

A relatively inexpensive form of containerizing certain foods, canning has been a preferred method of 
food preservation since the early 19th century. Cans are rigid, strong, sealable, and relatively lightweight. 
They can be made in an array of sizes and can be sterilized. Over the years certain enhancements 
maximized these benefits. Cans are generally made from aluminum electrolytic tinplate and tin-free steel. 
Two forms of metal cans are used in the United States. Both types can be easy-open cans with key tabs on 
the lid. 

Two-part cans are closed vessels with top seams only. Two-piece cans were popular in the 
beverage industry and migrated to many other types of food products including soups and canned 
meats. The can body is a one-piece metal formation without bottom or side seams. The body is 
mechanically mated with the lid by the double-seaming process and incorporates the sealing 
compound. Typically this can lid will have an easy-open tab in which the metal is scored to create 
the opening when the tab is pulled. Two-piece cans have less opportunity to be violated due to the 
unibody style of construction. 

Three-part cans have seams on the top lid, bottom lid, and body. All three seams are evaluated 
when determining the suitability of the can to be accepted. The side body seam is usually 
soldered or welded and is generally strong, having undergone a fairly comprehensive testing 
regime. The side seam rarely presents a leakage problem. The top and bottom seams are 
mechanically applied to the can and are double seams, formed by compressing two pieces of 
interlocking metal, lid, and body, with a sealing compound squeezed between them. This sealing 
compound forms a gasket interface to impede the migration of the can’s contents from inside and 
to protect the contents from external contamination. This hermetic seal is valuable because it 
must remain uncompromised to ensure commercial sterility of the contents after processing. 
Double seams are ingenious and extremely effective. 

The final aspect of can anatomy is bisphenol A, the food-grade epoxy coating, on the inside of the can 
that serves as a barrier between the contents and the metal can walls. Bisphenol A has passed a battery of 
consumer-based studies performed by multiple governmental agencies. Its development has contributed 
significantly to high-temperature stabilization in the canning industry. The epoxy coating aids in 
hermetically sealing the can body and is tough, pliable, and flexible. This coating is generally applied like 
paint to the metal sheet prior to forming the can and is heat-cured to adhere to the inside of the can. This 
barrier prevents the food from reacting with the metal which can cause rust or degrade the can body. 
Because this is a food-grade epoxy, it does not affect the quality of the contents. The Can Manufacturers 
Institute explains that chemical reactions can occur between the contents and the can body if the epoxy is 
fractured, but the contents have much to do with the reactions. It is our belief that it might still take 
significant time for the can to degrade after damage to this epoxy layer unless the food contents are highly 
acidic. 

With this basic knowledge of can anatomy, coupled with labeling and date stamping, certain guidelines 
must be adhered to when evaluating cans for further distribution after they have been rejected for resale at 
traditional grocery outlets and donated to food banks. 



 

Test Results 
TABLE 1.  Results of Six-Week Study: Weight Volumes of Cans by Final Category 

  Cans moved to final sort Cans discarded Cans moved to VC 

Evaluation date Pounds inspected Pounds % of total Pounds % of total Pounds % of total 

February 26 1,716 461 26.9% 752 43.8% 503 29.3% 

March 11 1,985 598 30.1% 376 18.9% 1,011 50.9% 
March 19 1,982 792 40.0% 431 21.7% 759 38.3% 

March 26 1,778 1,022 57.5% 226 12.7% 530 29.8% 
April 7 978 – – – – 978 100.0% 
April 9 2,073 999 48.2% 450 21.7% 624 30.1% 

Total 10,512 3,872 36.8%a 2,235 21.3%b 4,227 40.2%c 

a Cans moved to the final sort level were analyzed as Grade A. Most of these cans were very stable, some with body dents or 
slight lid deformation and did not meet visual rejection parameters. 
b We discarded 21.3% of cans that clearly met one or more of the rejection parameters. 
c Cans that were still questionable were placed into the vacuum bin for scientific evaluation. Further analysis enabled us to 
potentially recover an additional 40.2% of the total cans. 

TABLE 2 Vacuum Chamber Test Results 

Start weight  
Grade A cans 

salvaged 
Grade B cans 

salvaged Cans rejecteda 
Suspect cans 

salvaged 
4227 lbs. 1588 lbs. 1973 lbs. 786 lbs. 3561 lbs.b 

a Leakage, rust, or other reasons  

b 81.4% of cans salvaged after being tested in the vacuum chamber 

Observations from the Study 

·  With the vacuum chamber filled to single-layer capacity, it takes between three and four 
minutes to reach a vacuum pressure of 25-27 inches Hg. After the pump is turned off, it 
seems best to wait several minutes before opening the chamber to give time for the violated 
cans to expel their contents while in the vacuum environment. 

·  After the petcock is opened and the chamber restabilizes, the chamber door is opened. If any 
cans have demonstrated leakage, it is generally apparent by an odor in the chamber. 

·  Leaking cans are detected by visual and tactile examination. The cans are closely examined 
to determine where they leaked from. The cardboard blotter is also useful for identifying 
leaking cans. 

·  It seems best to individually examine each can after the test with clean, dry, bare hands to 
determine if any bit of moisture is observed around the distressed areas on the can. This will 
indicate migration of the contents through a violated seam or hole, and the can will be 
rejected. Our protocol is to reject any can that has the slightest feel of moisture along the 
distressed seam. It must be assumed that smallest amount of moisture migration found on the 
seam could be from the internal contents of the can, thus meeting the rejection criteria. 

·  In our six-week trial, many cans were rejected prior to vacuum testing due to rusting on the 
cans. We concluded this was caused by cans moving from air-conditioned space to un-air-
conditioned space, which caused the cans to sweat and then rust. Careful management of 
where cans are stored should eliminate this problem and we hope to capture even more cans 
for redistribution. 



 

·  Careful and mindful examination of all cans at the gross sorting stage can eliminate leaking 
cans from contaminating other cans stored at the intermediate sorting level. This is analogous 
to the “one bad apple spoils the whole bunch” rule. This important step can save many cans 
from being discarded at the intermediate sorting stage.  

Process Flowcharts 

 
Fig. 1. Cans with questionable seals are placed in the vacuum chamber. Air hoses connect the chamber to the manifold, which is 
connected to the vacuum pump by a single air hose. The vacuum pump is connected to a 110V electrical source. The petcock 
stabilizes the air in the chamber after cans are tested. 
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Fig. 2 (preceding page) In the gross sort area, obviously unfit products are separated from products to be considered for distribution. 
Products to be examined further are separated into five bins. Containers that are leaking or have broken seals or exposed contents 
are placed in the dumpster in the gross sort area to be weighed.  

At the final level of sorting most products are considered acceptable once dates are validated. Open packages are sealed with tape, 
containers are sanitized and sorted into categories: vegetables, meats, fruits, cereals, condiments and dressings, dry staples, 
drinks, candy, baby food, hygiene products, and pet foods. 

In the intermediate level of sorting, the weight of the cans is recorded. Cans are evaluated and either rejected, accepted or tested in 
the vacuum chamber. Weight of the cans to be tested in the VC is recorded. Weight of the rejected cans, whether from the sort area 
or the vacuum chamber, is recorded before cards are discarded. Grade A cans go to final sorting ultimately for distribution from the 
food bank floor. Grade B cans go to final sorting for use in the food bank’s production kitchen or free donations. 
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GLOSSARY 

acceptable date range. The acceptable date range after the “best by” date is based on Food Marketing 
Institute guidelines. Acceptable date can be well after the “best by” date noted on the can. 

Grade A cans. Cans with some deformity either on the body or seal that have passed either visual or 
vacuum analysis. These cans move directly to final sorting for checking dates and sanitizing. 
These cans are separated and moved to the floor for redistribution. 

Grade B cans. Cans with clear deformity but have passed the vacuum test. These cans most likely will be 
redistributed to clients or outlets that will use them almost immediately and do not object to can 
body deformation. 

pristine cans. Cans identified in the gross sort level as cans that have no physical deformity. These cans 
will move directly to the final sorting level for checking dates and sanitizing. 

shrinkage. Measure of product discarded in relation to the measure of total product received. 

suspect cans. Cans suspected of meeting one or more of the rejection criteria. These cans move to the 
intermediate evaluation level rather than directly to the final sort area.  

vacuum bin cans. Cans with physical seam deformity that are separated at the beginning of the 
intermediate level of evaluation and await testing in the vacuum chamber. 

vacuum chamber. Air-tight stainless steel metal enclosure used to test integrity of the seal of a can by 
incorporating vacuum pressure to forcibly draw its contents through a defective seal. 
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