Applying a Simplified life Cycle Assessment
Approach for Cleaner Production Purposes — a Brief
Overview of a Case Study in the South African

Automotive Sector

introduction

life Cycle Assassmant {LCA) is documentad

as o quarfilaiive procedure o assess

the environmental  burdens  associgted
with the life eycle of an aciivity {product,
procass, or servicel (1). A complefe life
cycle [of a product) includes raw matericl
exiraction [including water), processing,
transporiation, manufaciuring, distribution,
use, reruse, maintenance, recycling, and
final waste disposal (2). The life cycle
sfages of unit processes within the product
life cycle have been described as process
implementation, rescurce provision, primary
and complimentary process operations,
and refurbishment, recycling and dispasal

13). A framework for executing a LCA study

is well documented in the ISO publications

{4). In gereral, a complete LCA study

of a product system must consist of four

phases (5);

* Goal and scope definifion; describes
the application or specific interest,
and indicotes the farget group. A
detailed description of the system 1o be
studied is included, providing o clear
delimitaion of scope, periods and
system boundaries.

* lite Cycle Inventory {Cl} anclysis;
guantifies the environmentally relevant
inputs and outauts of the siudied system,
which is essenfially @ mass and energy
balance of each wnit, or smaller,
process within the larger system. 1SO
has provided o general framework for
the inventory analysis [ISO 14041} (6).

¢ life Cycle Impact Assessment [LCIA);
quantifies the environmental  impact
potential of the inveniory daia.

* dnterpretation and improvement anclysis,
whereby options are identified and
evaluated to reduce the environmental
impacts of the studied system.

For cleaner produciion purposes the LCA

procedure is typically simplified {7):

* Only the primary and complimentory
process operations are focused on, i.e,
o gatetogote analysis of the operations
under the control of a single entity, e.g.
G company.

* Only singular process parameters are considered, e.g. waeter and energy usage,
and waste produced,
* No formal impoct assessment is conducied.

Case study in an automotive Original Equipment Manufacturer

The application of a simplified LCA approach has been demonshrated in a South African
OEM. A cleaner production siudy in the form of a screening LCA was underiaken of
the stamping plant of the OFEM, and specificaliy the degreasing facility of the plant
see Figure 1}. Mass and energy balances were conducted to identify improvement
possibilities. In terms of waler usage i was found that approximately $5% of the water
was used by the rfnsing baths in the degreasing fecility.

Figure 1.  Simplified
low diogram  for the
degreaser process of the
stamping plant

Recommendations  for
water use improvement
The water was used
to remove sludge by
oveflowing  the  rinse
baths. itwas subsequently
recommended that the
siudge be removed with
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skimming  equipment,
with  pumps o with
reuscble absorbing
material.

Apcm from reducmg The wcﬁer usoge agmhconﬂy, fhe regular flooding of the oil water
separator would be eliminated. Also, these inferventions would also reduce the labour
intensity of the process.

Waler enly needs to be added 1o the rinsing baths when the pH of a bath is nat in
specification. I was deduced that more regular and accurate measurement of the pH
levels would reduce water usage further.

The recl return on investment for these inferventions is curiently being determined.
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