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Chromite is (Mg, Fe) (Al, Cr, Fe)2O4 

CrVI present chromate

Stability increased by high pH and 

oxidising conditions (high redox)

Typical redox in groundwater from 0-

400mV

Cr(OH)3 is the insoluble Cr(III) form

Cr(III)  starts to become soluble below 

pH6 (and above 12)

Chemistry



Sodium Chromate

R49: may cause cancer by inhalation.

R46: may cause heritable genetic damage.

R21: also harmful in contact with skin.

R25: and also toxic if swallowed.

R26: also very toxic by inhalation.

R37/38: irritating to respiratory system and skin.

R41: risk of serious damage to eyes.

R43: may cause sensitisation by skin contact.

R50/53: very toxic to aquatic organisms, may cause 

long-term adverse effects in the aquatic environment.

Cr VI Health Effects
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Carnbroe

COPR discovered on housing 

development site

Carnbroe, North Lanarkshire

Elevated hexavalent chromium

Treatment by reduction

Followed by disposal to landfill

Batch treatment in tractor mounted pan 

mixer



Summerford, Falkirk

High chromium concentrations leaching 

from historic landfill

Directly into surface water

Design flow 9m3 per hour

Inlet Cr: 8-30mg/l

Outlet Cr: <0.1mg/l

Chemical reduction with separation by a 

Dissolved Air Flotation Unit (DAF)

Provision for overflow water (ZVI)
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Large and ambitious regeneration project (838Ha)

Public and private sector investment

Glasgow City Council, South Lanarkshire Council, Scottish Enterprise, Scottish 

Government

63ha at Shawfield – necessitated a further review of remediation techniques for 

the water environment

URS engaged and work focussed on Calcium Polysulphide (CaSx) as the 

reducing agent

Key issue is deliverability

Clyde Gateway (www.clydegateway.com)



2009 Trials

Focussed on CaSx

Deep Soil Mixing

Groundwater recirculation

Direct Injection

“Direct injection is the most versatile of 

the three approaches…. It is considered 

likely that direct injection will represent 

the most appropriate way forward”



2009 Trials

Focussed on CaSx

Deep Soil Mixing

Groundwater recirculation

Direct Injection

“Direct injection is the most versatile of 

the three approaches…. It is considered 

likely that direct injection will represent 

the most appropriate way forward”



2009 Trials

Focussed on CaSx

Deep Soil Mixing

Groundwater recirculation

Direct Injection

“Direct injection is the most versatile of 

the three approaches…. It is considered 

likely that direct injection will represent 

the most appropriate way forward”















Conclusions

The legacy of Whites Chemical Works is massive

Chemistry is complex and variable

Investigation should be well planned and completed with an 

attention to detail

Remediation is challenging

Each site is different

The learning continues at all levels.



Questions?

Andrew Mackenzie

Managing Director

E: andrew@ersremediation.com

T: 0141 772 2789

M: 07778 349975

mailto:tom@ersremediation.com
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