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the product, but also whether manufacturing that product is 
technically and economically feasible. The screening is per-
formed in phases: a Level 1 evaluation, a process lab study, 
and a Level 2 evaluation.
 In the Level 1 phase of the process safety evaluation, 
on-site lab and safety personnel determine whether the 
product can be used safely in the lab to perform a process 
lab study. If the product cannot make it through a Level 1 
screening, it cannot be produced at the facility. 
 After this initial screening, the process lab study exam-
ines the reaction(s) in the process to determine whether the 
process can be scaled to a trial batch or to full production. 
This study will also look at the economics of production. 
Once the product passes the lab study, or if the facility 
already has documented experience with this product, 
screening moves to the next phase, Level 2. 
 The Level 2 screening involves site safety and process 
engineering personnel, who perform a full assessment of the 
product. This assessment uses the results from the process 
lab study to determine whether existing plant equipment 
can manufacture the product within the guidelines estab-
lished by the facility’s environmental permits and any other 
facility processing constraints. 
 During the Level 2 screening, a toller should evaluate 
the hazards of the chemicals and their effects. To perform 
the evaluation, consider:

• How will the chemicals affect the employees who will
work with or be around the new chemicals?

• What personal protective equipment (PPE) will be
required for this material, and will existing PPE adequately 
protect employees?

• Is the existing equipment-relief-vent sizing adequate to
produce the product?
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involved any of the new chemicals?
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with the new chemicals, or might they create additional 
hazards?

• Is the facility capable of safely storing, moving, and
handling the raw materials, and will employees be exposed 
to any potentially harmful effects when they transfer materi-
als in and out of the plant?

• Are current emergency response equipment and proce-
dures adequate? Does new equipment need to be purchased? 
Do emergency response procedures and action plans need to 
be revised to accommodate new chemical hazards? 
 Evaluating the compatibility of the chemical and pro-
cess equipment during the screening process is important 
to prevent potential safety issues, as well as poor product 
quality. Consider this example: A batch toller was consider-
ing manufacturing a new product that required the use of a 

glass-lined reactor. Previous repairs on the reactor included 
the use of Hastelloy patches. While reviewing the chemical 
product information and associated SDSs, the toller noticed 
that the main raw material to be used in the product was 
incompatible with Hastelloy. The toller realized the poten-
tial impact of this incompatibility, and therefore, did not 
manufacture that product at the plant. If this screening had 
not been performed thoroughly, this incompatibility might 
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seriously compromised, causing a catastrophic release.
 Another example of a compatibility review involved a 
product that used a pyrophoric material (i.e., a material that 
can ignite spontaneously when exposed to air). During the 
screening process, the pyrophoric nature of the material 
was acknowledged. After seeking operator input, the plant 
determined that the product would not be safe to manufac-
ture with existing processing conditions and equipment. 
 In another example, careful screening prevented a toller 
from manufacturing a catalyst that could generate hydrogen 
gas. Some customers will purchase raw materials, like cata-
lysts, for a toller to use, but in this particular case, the cus-
tomer asked if the toller could produce the catalyst instead. 
The toller discovered that the process would generate 
hydrogen gas while reviewing the process used to produce 
the catalyst. Because the tolling facility was not adequately 
equipped to handle hydrogen gas, manufacturing the catalyst 
was found to be unsafe and economically unfeasible.
 During the Level 2 screening, the toller must also 
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and any other required PSI, if the customer did not already 
provide them. The toller will also determine raw materials 
and equipment that will be used, as well as intermediates, 
byproducts, and wastes that will be generated. All this infor-
mation, in addition to determining process conditions, will 
be used to create the standard operating procedures (SOPs) 
used to manufacture that product. 
 Once the toller determines that the product can be 
made safely and economically, the product must then go 
through the management of change (MOC) process. Within 
the MOC process, a process hazard analysis (PHA) is 
performed.
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 A PHA is another element of PSM that evaluates the 
potential hazards of a process. This evaluation considers the 
hazards associated with chemicals, processing conditions, 
modes of process operation, and equipment used to make 
the product, as well as other potential hazards. 
 This analysis can be challenging for batch tolling opera-
tions, where the number of new product trials and processes 
run in the facility can exceed 100 per year. This can strain a 
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