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9. Exposure assessment and related risk characterisation 
 
9.1. Introduction 
 
9.1.1. Overview of uses and exposure scenario 
 
Functional chrome plating with decorative character involves the use of chromium trioxide in the 
electrochemical treatment of metal, plastic or composite surfaces. Functional chrome plating is used to 
deposit metallic chromium to achieve a high-quality surface with excellent corrosion protection and 
durability in contact with aggressive and demanding environmental conditions, as well as providing high 
aesthetic and decorative value to consumer.   
 
Cr(VI) deposits a very consistent metallic layer during chrome plating. The bulk composition of the 
deposited layer is 90% chromium, with the balance being oxygen.  The surface of the chromium naturally 
converts very quickly to chromium oxide. This creates a very stable coating layer and provides the sanitary 
products with the following properties:   
 

- Corrosion resistance; 
- Wear resistance; 
- Adhesion; 
- Chemical resistance; 
- Temperature change / heat resistance; 
- Colour consistency; 
- Surface appearance; 
- Longevity; 
- The finish is non-toxic and safe to use. 

 
Perrin & Rowe uses traditional manufacturing crafts to produce luxury kitchen and bathroom products.  
Each piece is handmade in a workshop in the UK from low lead brass of the highest quality available and 
then plated to a thickness with a chrome finish of typically 0.25 - 0.60 μm. All brassware is assembled by 
hand and individually inspected to ensure a high-quality finish. Perrin & Rowe’s aim is to produce high 
quality, luxurious items which are not mass produced. 
 
The electroplating process performed by Perrin & Rowe is a traditional, multi-step automated process and 
performed at one site in Wolverhampton in the UK. The address of this facility is TCL Manufacturing, Shaw 
Road, Bushbury, Wolverhampton, WV10 9LB. The facility is located approximately 3km south of 
Wolverhampton city centre in a densely developed area of mixed residential, commercial and industrial 
land use (see Figures 1 and 2 below).    
 
The factory building is located towards the centre of the site and the ground floor of the building is largely 
dedicated to manufacturing. A plan of the site (Figure 3) shows the plating area. Plating Line 1 includes 
the chromium trioxide bath. The chemical store, laboratory and effluent line are indicated adjacent to 
Plating Line 1 within the building. The floor of the building is constructed from concrete, covered in acid-
resistant paint and in good condition. 
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Figure 3: Floor plan of the Wolverhampton site 
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Removal of organic material from the surface of the substrate is achieved through alkaline cleaning 
processes, i.e. soak cleaning and electrolytic cleaning.  These processes in conjunction with intermediate 
rinsing effectively remove the organic material from the parts and prepare the surface. 
 
Removal of oxidation from the surface of the parts is performed in an acidic activation process.  Removal 
of the surface oxide film is required for appropriate adhesion of the subsequent plating layers. 
 
The parts are then rinsed in a bath filled with clean rinsing water to prevent drag out of materials from 
one bath to the next.  Rinsing typically occurs in several steps following the various chemical process tanks.  
Counter-current rinsing is normally used, where the part is rinsed in a succession of rinsing baths; the 
water from successive baths is used to top up preceding baths. This both reduces water consumption as 
well as improving the rinsing effectiveness of the parts. 
 
 

9.1.1.2 Sub-Process 2 – Functional Chromium Plating 
 
Following cleaning, multiple nickel layers are applied to the brass parts by a electrolytic chemical 
deposition process (typically referred to as electroplating). Multiple nickel layers are needed prior to the 
final chrome layer to meet the required key appearance and performance requirements of the final 
product. These performance requirements include corrosion and chemical resistance, hardness, adhesion 
and surface appearance of the final product. The nickel is applied in a two-layer system. It combines a 
nickel strike layer and bright nickel layer. 
 
The chromium layer is then applied to the parts by electroplating. The metal parts are immersed in an 
open bath containing an aqueous solution of chromium trioxide. During the electroplating process, the 
hexavalent chrome (Cr(VI)) is deposited on the surface of the component and reduced to metallic chrome 
(Cr(0)). The chrome plate layer forms a well-adhered coating on top of the nickel plating layers. The 
electroplating process continues until the metallic chrome coating has reached the desired thickness level.  
The thickness of the metallic chrome layer is typically on average equal to 0.25 - 0.60 μm and depends on 
the geometry of the substrate. 
 
The plating line operation is supervised by two technicians from a separately enclosed laboratory (located 
in the pink area on Figure 3).  The plating line is fully visible and accessible to the technicians during this 
time but, due to the enclosed nature of the laboratory, exposure to Cr(VI) does not typically occur.  The 
technicians regularly walk the plating line (once per hour) to check on the operations. This is considered 
further in the worker contributing scenarios in section 9.2.   
 
 

9.1.1.3 Sub-process 3 – Post-treatment 
 
For Cr(VI) plating, the post-plate operation involves various rinsing and drying steps.  Multiple cold water 
rinses followed by a much higher purity deionized water rinse are utilized to remove residue from both 
the internal and external surfaces of the parts. This is then followed by a forced air drying step, where the 
water is then dried from the surfaces of the parts. 
 
Once dried, the parts are unloaded from the jigs in the inspection area. All their brassware is then 
individually inspected to ensure a high-quality finish.   
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The air is sent through baffles before being released to atmosphere. The extraction is regularly 
cleaned and subject to thorough examination and testing on a yearly basis by an external 
contractor.   
 
In case of failure of the LEV, a beacon above the tank is triggered and flashes to alert the inspector 
and a relay automatically turns off the tank current. Further information is provided in section 
9.1.3.1. 
 

 Restricted access to specific areas  
Management measures in place include limited access to specific areas.  These include: 
 

o The chemical stores 
Access is restricted to trained personnel only using a keypad lock. Signage is also visible 
indicating this is an area for authorised personnel only.   

   
 

o The plating walkway 
The plating area walkway is restricted to trained technicians only; access is restricted using 
a mechanical gate. 

 
 Personal protective equipment (PPE) 

As a minimum, safety boots and protective eyewear are required to be worn for all activities on 
the factory floor. Where exposure to chromium trioxide is possible then the following PPE is 
required to be worn: 
 
(i) A full face shield, such as the Sperian Bionic Faceshield-Clear, PC Fog-Ban/Anti-Scratch 

Visor.  
(ii) A face mask with a APF of 20. Currently, a 3M 4279+ (FFABEK1P3 R D) half mask is used.   
(iii) Protective gloves. Currently, the Ansell AlphaTec 87-900 natural rubber & neoprene 

gloves are used.  

Figure 6: Photograph of keypad-locked 
door to chemical stores 
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The specific worker contributing scenarios (WCS) provide further details of the PPE that is used 
during each activity. Workers are skilled operators and receive regular training as regards how to 
properly wear PPE.  
 
The workers are provided with a locker in the plating area of the facility.  All protective clothing is 
removed and stored before entering the rest rooms and/or changing rooms.   
 

 
 
Figure 7: Photograph of lockers used for storage of PPE  
 

Regular Cr(VI) biological monitoring is in place for all operators working within the plating area. Biological 
monitoring is used to indicate how much Cr(VI) has entered the worker’s body. It involves measuring the 
levels of Cr(VI) in a sample of the worker’s breath, urine and blood. For workers in the plating area, urine 
samples, skin checks and lung function tests are conducted under supervision of medical personnel.  
 
The last set of biological monitoring was conducted in January 2022 and the results of Cr in urine varied 
between 0.5 to 2.9 µmol/mol creatinine which is lower than the UK biological monitoring guidance value 
(BMGV) of 10 µmol/mol creatinine1. Workers were reminded of the importance of PPE when working 
onsite by the external company performing the biological testing.  
 
 
 
 
 

 
1 HSE EH40, 2020, at p43. 
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9.1.2. Tonnage used at site 
 
The assessed tonnage is  (public range 100 - 1,000 kg/year CrO3). This 
takes into account a realistic growth in the production of chrome plated objects. Tonnages supplied per 
market sector are not relevant for this application; this CSR has been prepared in the context of an 
individual application for authorisation (AfA) of one specific use of chromium trioxide.  Market sector-
wide tonnages need not be considered.   
 
 
9.1.3. Introduction to the assessment 
 
A CSR prepared for an authorisation application needs only to address the risks posed by the hazardous 
properties of the substance that are listed on Annex XIV. In the case of chromium trioxide, the substance 
was placed on Annex XIV due to its harmonised classification of Carcinogen Cat. 1A; H350 and Mutagen 
Cat. 1B; H340. 
 
The molecular entity that drives the carcinogenicity of chromium trioxide is the Cr(VI) ion, which is 
released when chromium trioxide solubilises and dissociates.  Chromium (VI) causes lung tumours in 
humans and animals by the inhalation route (through inhalation of dust and/or aerosols) and tumours of 
the gastrointestinal tract in animals by the oral route. These are both local, site-of-contact tumours – 
there is no evidence that Cr(VI) causes tumours elsewhere in the body. 
 
Based on studies which show its genotoxic potential, the Risk Assessment Committee (RAC) has concluded 
that chromium trioxide should be considered as a non-threshold substance with respect to risk 
characterisation for carcinogenic effect of hexavalent chromium (reference to the studies examined are 
included in the RAC document RAC/27/2013/06 Rev. 1).2 
 
RAC has established a reference dose response relationship for the carcinogenicity of hexavalent 
chromium3 and this will be used in the risk assessment by Perrin & Rowe. It was noted that the dose-
response relationship for intestinal cancer is lower than that for lung cancer, and ingestion is generally 
not considered an important exposure route for workers.  The risk assessment will therefore focus on the 
exposure through inhalation to workers.   
 
In addition, in this CSR, Perrin & Rowe will demonstrate minimisation of emissions through the use of 
suitable risk management measures (RMMs). Evaluation of any potential hazards to the environment is 
not required within the framework of this application.  However, measures to prevent or limit release of 
Cr(VI) to the environment are provided as best practice at the site carrying out operations using chromium 
trioxide are provided. Health hazards which may potentially relate to Cr(VI) exposure of the general 
population via the environment are also considered accordingly.   
 
 

9.1.3.1 Environment 
 
Scope and type of assessment 
Evaluation of the potential hazards to the environment are not required within the framework of this 
application. However, details of the measures used to limit the release of Cr(VI) to the environment at the 
facility are provided, to demonstrate that adequate risk management measures are in place to limit 
emissions to the environment. 
 

 
2 ECHA, 2013. 
3 As above. 
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Figure 8: Wastewater process flow schematic 
 
 





TCL Manufacturing Ltd (Perrin & Rowe) Chemical Safety Report 

 

 
23 

 

 
Chrome neutraliser tank 
The chrome neutraliser tank is discharged to the chrome dump tank on a weekly basis. Once a certain 
level is reached, then this wastewater flows through to the buffer tank and undergoes the same process 
as the chrome rinse tanks.   
 
Chromium plating tank 
The contents of the chromium plating tank are not released to wastewater. Contaminants in the 
chromium plating tank build up over time and the chromium plating tank is therefore emptied and refilled 
at a frequency of once per year.  The plating tank is emptied into IBCs and sent for special waste removal 
by Red Industries in accordance with waste management regulations.  
 
Releases from chrome drag out tank 
The contents of the chromium drag out tank are not released to wastewater. Perrin & Rowe uses the 
content of the first rinse (drag out) tank to top up the chromium bath. The content of the drag out tank is 
transferred via container to the chrome bath (covered in WCS 3). The drag out tank may be topped up 
with demineralised water using a hose. After 6 months of use, the drag out tank is discharged into IBCs 
and sent for special waste removal in accordance with waste management regulations by Red Industries.   
 
Sludge Removal 
Once the water is treated, i.e. all Cr(VI) has been reduced to Cr(III), it is pumped into a lamella separator 
prior to discharge. As the water flows through the lamella separator, any solids are collected in the sludge 
hopper. The sludge is transferred to a sludge filter/press and the filter cake generated is removed by 
trained technicians into filter bags, sealed and sent to a special waste disposal company. The filtrate from 
the filter press is transferred to the pit.  As the pit fills up it is automatically pumped to buffer tank 2 and 
re-circulated back into the pH tank for further treatment. 
 
In conclusion, the graphs provided below (Figure 10) show that the wastewater released is consistently 
within the limits set for both pH and total chromium content. The on-site wastewater treatment facility 
reduces Cr(VI) to trivalent chromium (Cr(III)) via a series of reactions, such that residual concentrations of 
Cr(VI) in effluent can be considered negligible.  
 
 
Release to Air  
Due to its low volatility, chromium trioxide will not normally be present in air. Nevertheless, energetic 
processes can release chromium trioxide into air such as during the weighing of chromium trioxide and 
the ‘topping up’ of the chrome plating baths.  Such activities are performed slowly at a rate to ensure no 
dust is generated or splashes occur.    
 
A fumehood captures airborne material in the vicinity of the weighing activity and the chromium plating 
tank is equipped with LEV (lip extraction) to remove chromium particulates released during electrolytic 
process from above the tank. In case of any malfunction of the lip extraction, a beacon begins to flash and 
a relay turns off the tank current. There is also a lock-out, tag-out procedure for the lip extraction (see 
Figure 11 below). 
 
A mist eliminator is fitted to the chrome extraction system and is positioned at the non-operator side of 
the plant adjacent to the chrome plating tank (see Figure 12 below). It comprises a series of eliminator 
blades which are designed to capture any residual Cr(VI) from entrained air before it is released to the 
atmosphere.  A full clean of these eliminator blades is conducted at least once every four years. These 
blades are accessed by unbolting and removing the top cover on the unit. The blades are scraped and a 
hose is used to wash the blades in situ. Any solid waste is disposed of as chemical sludge using a specialist 
waste disposal company, while the washings are emptied into the wastewater neutralising tank.   
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Figure 10: Effluent pH and effluent chromium readings
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Figure 11: Lock-out, tag-out procedure for plating line 1 LEV 
 

 
 
Figure 12: Drawing of chrome mist eliminator 
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9.2. Exposure scenario 1 – Use at Industrial Site: Electroplating  
 

Sector of use:  

Industrial Use 

Environment contributing scenario(s):  

Functional chrome plating with decorative character  ERC 6B 

Worker/Consumer contributing scenario(s):  

WCS1: Delivery of raw material PROC 1 

WCS2: Storage of raw material PROC 1 

WCS3: Decanting and weighing of raw material to replenish bath PROC 8b 

WCS4: Sampling of chromium solution PROC 9 

WCS5: Operation of plating line PROC 3 

WCS6: Laboratory analysis  PROC 15 

WCS7: Loading/unloading of parts PROC 4 

WCS8: Maintenance PROC 28 

WCS9: Treatment of wastewater PROC 8b 

WCS10: Maintenance: Cleaning of filter press PROC 8b 

Subsequent service life exposure scenario(s):   

Not relevant  

Exposure scenario(s) of uses leading to the inclusion of the substance into article(s):   

Not relevant 

 
Explanation on the approach taken for the exposure scenario 
Measurements of releases to air and wastewater were used to support the environmental exposure 
assessment. Modelling techniques were used to estimate concentrations of chromium trioxide in air 
100m from the release point in accordance with ECHA Guidance7. 
 
Occupational exposure estimates are based on recent personal and static measurements. Personal 
monitoring data were collected by attaching samplers to workers while they conducted their daily 
tasks within the plating area. Static measurements of particulate residues of Cr(VI) in air were taken 
at locations where activities concerning Cr(VI) occur.   
 
Both sets of measurements will be used to determine the excess risk levels related to each of the 
contributing scenarios.   
 
If monitoring data was not able to be provided and in situations where only static data was available, 
then the exposure was estimated using the exposure model ‘Advanced REACH Tool’ (ART)8. The figures 
obtained by modelling are considered to be worst-case estimates. 
 

 
7 ECHA, 2016. 
8 See https://www.advancedreachtool.com/  
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Remarks on exposure data 
An airborne concentration of <0.000019 mg/m3 was obtained for the chemical stores over 254 
minutes. The result was converted to a 8h TWA and used to predict an exposure based on the duration 
and frequency of the activity in a typical working day.   
 
An excess lifetime lung cancer mortality risk of 2.38 x 10-6 is estimated based on the above static 
measurement, the expected task duration and the RAC dose-response relationship for lung cancer 
mortality. 
 
Conclusion on risk characterisation 
Exposure is adequately controlled. 
 
 
9.2.4. Worker contributing scenario 3: Weighing of chromium trioxide and replenishing 

of tank (PROC 8b) 
 
This WCS covers the weighing of the chromium trioxide and its addition to the chromium plating tank. 
It also covers the topping up of the chromium tank with water and mist suppressant. The activity of 
topping up of water occurs daily before the start of the shift while the mist suppressant is added less 
frequently and depends on the surface tension measurements obtained in WCS 4.  
 
The ‘topping up’ activity is only conducted when the plating line is not in operation, usually at the 
beginning of the working day, to minimise worker exposure.  
 
The weighing out of chromium trioxide and addition to the tank is conducted once a week by a trained 
technician. There are two trained technicians. In the absence of a technician, this activity could be 
conducted by a Senior Operator. All are trained in the weighing procedure.   
 
The weighing takes place within the chemical store. A scoop is used to collect chrome flake from the 
25kg drum and decant it gently into a container (see image below) placed onto the weighing scales. 
The flakes are added/removed until 2kg is measured. The rate of transfer at approximately 0.5 kg/min 
is slow and steady to minimise the potential for dust generation.   
 
The container is then carried by the worker a distance of approximately 7 metres from the chemical 
store to the chrome line where the chromium trioxide flake is transferred into the tank, accessed 
manually from the raised platform. The worker ensures that the transfer is performed slowly and 
gently to minimise disturbance to the liquid surface. After the addition, a long lance is used by the 
worker to mix the contents of the tank at a sufficient rate to enable dissolution of the chromium 
trioxide but slow enough to ensure minimal disturbance of the liquid surface and reduce the exposure 
to chromium trioxide.   
 
A water hose is used to rinse out the container and lance and the washings deposited slowly into the 
tank at a rate to minimise splashing.  All washings are deposited into the chrome tanks. The lance and 
container are stored on a tray adjacent to the plating line. 
 
The task takes approximately 10 minutes to complete.   
 
The empty chromium trioxide containers are rinsed, with washings being deposited into the chrome 
tanks, and sent back to the supplier for re-use/recycling. 
 



TCL Manufacturing Ltd (Perrin & Rowe)   Chemical Safety Report 

 

 
39 

 

       
 
Figure 16: Weighing of chromium trioxide in chemical stores (L) and addition of the chromium 
trioxide flakes into the chromium plating tank (R) 
 

      
 
Figure 17: Container used for weighing and long lance used to ensure dissolution (L) and technician 
rinsing out of weighing container (R) 
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• Potential for Exposure: Exposure to hexavalent chromium can occur during the weighing out 
procedure conducted in the chemical storeroom. Dust may also be generated during transfer 
to the bath. Appropriate personal protective equipment and engineering controls are used to 
minimise exposure.   

 
• Engineering controls: A fume cupboard has recently been installed in the chemical storeroom 

and the weighing activity is carried out within this enclosed and extracted area. Lip extraction 
is present on the chrome plating bath.   

 
• Personal Protective Equipment: The technician is required to wear RPE, such as a 3M 4279 

FFA1BEK1 P3 D ori-nasal half-mask (APF=20) or similar which will provide protection against 
airborne particulates. The mask is required for the duration of the weighing, addition and 
tipping activity. The technician is also required to wear operative company-issued clothing, 
safety footwear, safety glasses and Master UCi L30 gloves. A face shield is also worn during 
additions to the bath.  

 
A fumehood has recently been installed in the chemical stores. Transfer of chromium trioxide from 
the container and weighing will be completed within this enclosed and extracted area. However, new 
measurements of personal exposure could not be conducted in time for inclusion in the CSR. 
 

 

Figure 18: Photograph of 
new fumehood installed in 
chemical storeroom  
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Figure 19: Photograph of plating line walkway 
 

 
 
Figure 20: Photograph of gated walkway on plating line 
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The plating line operation is supervised by two technicians from a separately enclosed laboratory 
(located in the pink area on the site map (see Figure 3). The plating line is fully visible and accessible 
to the technicians during this time.  The technicians walk the plating line once per hour to check that 
operations are running smoothly.  
 

• Potential for exposure: The plating line operation is supervised by two technicians from a 
separately enclosed laboratory (located in the pink area on the site map, see Figure 3). Due to 
its enclosed nature, there is no exposure to Cr(VI) from the laboratory. The technicians 
regularly walk the plating line to check that operations are running smoothly and exposure 
could occur during these brief checks.   

 
• Engineering controls: A mist suppressant is used to reduce exposure of workers to Cr(VI) 

during plating operations.  Macuplex STR NPFX is purchased from MacDermid Enthone and is 
known to aid the reduction of Cr(VI) in the working air. Lip extraction is used to capture the 
chromic acid mist over the tanks. The lip extraction is visible in Figure 21 below.   
 
In addition, there is also a dedicated extraction of air from above the chrome electroplating 
tank. The air is sent through baffles before being released to atmosphere. The panels within 
the LEV are regularly cleaned and subject to thorough examination and testing on a yearly 
basis by an external contractor. 

 

 
 

Figure 21: Photograph of chrome plating tank showing lip extraction 
 

• Personal Protective Equipment: Technicians are required to wear operative company-issued 
clothing, safety footwear, safety glasses and Master UCi L30 gloves. All personnel performing 
this task are trained in the correct handling of the substance and the use of PPE.  
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Figure 22: Line 1 Maintenance Schedule displayed on site 
 

 
 
Figure 23: Photograph of sensor testing record 
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9.2.10. Worker contributing scenario 9: Treatment of wastewater (PROC 8b) 
 
This worker contributing scenario covers the treatment of wastewater in the onsite facility. The 
treatment of the wastewater is automated and a control panel controls the amount of sulphuric acid 
and sodium metabisulphite to the chrome reduction tank to effectively reduce all remaining Cr (VI) to 
Cr(III).    
 
Regular samples are taken by a trained technician from the final discharge point every 4 hours, 3 to 4 
times a day and analysed in the laboratory on site for total chromium content, total Ni content, total 
cyanide content, effluent pH and effluent COD 1-hour settled.  Full details on the wastewater 
treatment are provided in section 9.1.3.1. 
 

 
 
Figure 25: Photograph of a technician collecting a water sample from the final discharge point 
 

• Potential for Exposure: The wastewater treatment process is an enclosed system and the only 
opportunity for exposure of workers to Cr(VI) is during the sampling of the wastewater.  The 
collection of the solid waste from the wastewater treatment is considered in the next 
exposure scenario.   

 
• Personal Protective Equipment: All staff are trained in the hazards associated with the use of 

Cr(VI) and receive instruction in the correct use of PPE. Standard site PPE is worn which 
includes eye protection, coveralls, gloves and safety boots.   
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An excess lifetime lung cancer mortality risk of 3.24 x 10-5 is estimated based on the above exposure 
estimate and the RAC dose-response relationship for lung cancer mortality. 
 
Conclusion on risk characterisation 
Exposure is adequately controlled. 
 
 
9.2.11. Worker contributing scenario 10: Maintenance (cleaning of filter press) (PROC 8b) 
 
This worker contributing scenario considers the maintenance activities performed at the site on a 
regular basis. This includes the cleaning of the filter press in the onsite wastewater treatment facility.  
The filter press is a final stage in managing solids associated with the wastewater treatment process.  
Reduction of hexavalent chromium to trivalent chromium by overdosing with sodium metabisulfite 
under acidic conditions has been carried out. Residual concentrations of hexavalent chromium in the 
sludge, if any, are negligible.  
 
Prior to release of the water to the environment, the wastewater is sent through a filter press which 
separates the liquids and solids using pressure filtration across a filter media. Afterward, the slurry is 
pumped into the filter press and then dewaters under pressure. 
 
The compacted sludge remaining (see Figure 26 below) is removed by operators and sealed into filter 
bags ready to be collected by a waste carrier (World Resources). A dedicated area, external to the 
building, is used to store the filter bags. The filter bags are sealed, limiting exposure to the slurry.  The 
collection occurs every 4 months. 
 

 
Figure 26: Photograph of sludge on 
filter press  
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Appendix 2: Example report of thorough examination and test of LEV 
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Appendix 3: Laboratory analysis SOP 
 

 
Page: 1 of 3 

Date:  

ANALYSIS FOR (Hexavalent Chromium)  File:  
 

 
 
 
Reagents:          1.    0.1M (0.1N) Sodium Hydroxide Solution 
      2.    50% by volume Sulphuric Acid Solution 
      3.    Potassium Iodide  
      4.    Thyodene Indicator  
      5.    0.1M (0.1N) Sodium Thiosulphate Solution 
             
                            
Procedure: 
 
 First, into a clean 500ml Volumetric flask pipette 5.0ml of sample 

solution.  Top up to mark with de-ionised water, mix thoroughly.  
This is dilution ‘A’. 

 
 
 
For Chromium (VI) Oxide Content 
 
1) Pipette 20ml of dilution ‘A’ into a clean 250 ml Conical flask.  Add 100ml 

of deionised water 
 
2) Now add 1g of Potassium Iodide and 20 ml of 50% Sulphuric acid and 

mix thoroughly. Cover the flask with a black cap.  
 

3) Allow the flask to stand in the dark for exactly 5 minutes. 
 

4) After the 5 minutes, titrate immediately with 0.1N Sodium Thiosulphate 
until a colour change to light brown.  Add 1gml of Thyodene indicator 
and continue to titre until light green/blue endpoint is reached.   

 
 

 
       Record titre (as X)    
 
                         (X) titre x 16.67 = Chromium (VI) Oxide 

 
 
 
Authorised by:    

 
Signed:  

 
Issue:   
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 Trivalent Chromium (III) Content 
 

               Determination by UV / Visible Spectroscopy 
                Instrument   Jenway Spectrophotometer  (UV / Visible) 
 
               Procedure 
 
              1 ) Pipette 10.0 ml of the plating solution into a 100 ml volumetric flask 

and dilute to the mark with deionised water and mix thoroughly. 
 
               2) Set the Spectrophotometer  to 580nm and Zero using De-Ionised 

water 
 
               3) Measure the absorbance of the diluted sample in a plastic Cuvette on 

the Spectrophotometer  
                    
 
     Calculation 
 

 [(Absorbance Value - (Chromic Acid content  x 0.00013)] x 25.78 = g/l 
Trivalent Chromium. 

 
 
Title:    ANALYSIS FOR 
BRIGHT CHROME 
(Sulphuric Acid) 

File: LP 15 

 
 

Reagents:    Solution     A     50% by vol. 
Hydrochloric Acid 

 
       Solution     B    20% by wt Barium 

Chloride solution 
 
Preparation of Solution B                                                                                                   

Accurately weigh 100gms Barium Chloride 
and mix with 400ml de-ionised water. When 
fully dissolved pour the solution into a 500ml 
volumetric flask and top up to the mark with 
de-ionised water. Allow the solution to stand 
overnight , decant off the clear solution into a 
labelled container 

 
1) If the chrome solution to be analysed appears 

cloudy or has a precipitate it should be 
filtered through a 540 filter paper. 

        

 
  
 
Signed:  

 
Issue:  1C 
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2) Pipette 20ml of the chrome solution into 
the centrifuge tube.  
 
3) Pipette 5ml of each solution A and B into 
the centrifuge tube. 
 
4) Securely fit the cover on top of the 
centrifuge tube invert the tube and shake 
for 30seconds.  
 
5) Repeat steps 1 to 4 with a second 
centrifuge tube. 
 
6) Place the centrifuge tubes into the 
aluminium holder of the KOCOUR 
centrifuge opposite each other (to ensure 
an even balance when running the 
centrifuge). 
 
7) Close the lid and run the centrifuge for 3 
minutes. Remove both the tubes and tap 
lightly to settle and level the precipitate. 
 
8) Replace the tubes into the centrifuge as 
in step 6 and run the centrifuge for 1 
minute. 
 
9) Remove the centrifuge tubes and tap 
lightly to level the precipitate. Read the 
number of small divisions occupied by the 
precipitate in the stem of the centrifuge 
tube. 
 
10) Take the average reading from both 
tubes 

 
Average reading in small divisions x 
0.15 = gm/lt Sulphuric acid 
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