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1 Introduction 

The purpose of this document is to provide guidelines for the effective application of 
Calcium Magnesium Acetate (CMA), a chemical deicer, to assist in minimising ice formation 
on roads and thereby reducing or eliminating this hazard. 

All roads that are affected by snow and ice can benefit from the application of CMA when it 
is applied in accordance with these guidelines, thereby minimising ice formation and 
reducing the exposure of road users to the ice hazard.  

It is intended to provide the framework for the Best Practice known at present.  

2 Background 

2.1 General  

CMA is granulated calcium magnesium acetate, a combination of dolomitic lime and acetic 
acid. The product currently used in New Zealand is produced with a 3/7 Ca/Mg ratio. CMA 
is non corrosive and biodegradable. 
 
Because CMA is acetate based, it has unique performance characteristics that reduce ice 
formation and snow bonding to the road by interfering with the ability of particles to 
adhere to each other and to the road surface. It can prevent frosts from forming and allow 
traffic to break up light ice formation. 
 
CMA chemically ties up the first moisture melted as water of hydration resulting in very 
little runoff. CMA keeps the snow ‘dry’ which prevents snow pack under vehicle action 
assisting in easy removal of the snow. 
 
CMA can be used in both liquid and granular form depending on the road surface condition 
encountered. It is most effective when used prior to the formation of ice as an anti-icer and 
when road surface temperatures are above -7°C.   
 
CMA is the preferred treatment for ice reduction on road surfaces in New Zealand. It is 
quick and easy to apply, safer than grit for motorists, and there are no clean-up costs. 
Furthermore wear and tear on road markings and RRPM’s, and damage to vehicles is 
virtually eliminated. 

 

3 Storage and Mixing 

3.1 Storage 

CMA is imported into New Zealand in solid (granular) form in either 1Tonne sacks or 25kg 
bags on wooden pallets and plastic shrink wrapped. These can be stored at Contractors 
depots where required throughout New Zealand. CMA needs to be kept dry and should be 
stored inside a covered building and on wooden pallets until required for use. Bags should 
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not stacked on top of one another as this may cause the granules to bind together or ‘cake’ 
making mixing difficult or clogging dry applicator equipment. During transportation CMA 
must be kept covered to protect it from being affected by moisture.  
 
Although the chemical is non hazardous care must be taken when handling the material. 
Granular CMA should be handled with gloves and a dust mask should be worn by those 
involved. When handling liquid CMA rubber gloves should be worn. 
 
3.2 Mixing Liquid CMA 

A CMA solution is prepared by dissolving solid CMA granules in water. It is mixed to form a 
25% solution. CMA tends to be stable at this concentration. If the concentration exceeds 
28.5% the dissolved CMA will tend to recrystallise which will clog spray nozzles on a liquid 
spreader. 
 
A 25% solution is prepared by mixing 1.36kg of CMA per 3.78l of water or one 1000kg (1 
tonne) bag of CMA with 2780l of water will produce 3310l of a 25% solution. 
 
CMA will go into solution relatively quickly if vigorously agitated and especially if warm 
water is used. Mixing can be carried out in stainless steel or polyethylene tanks fitted with 
a high volume, high pressure pump system to provide suitable vigorous agitation by 
recirculation of the water until the particles are completely dissolved. The return leg of the 
pumped water should be submerged to prevent air injection which will cause foaming and 
premature biodegradation.  
 
Mixing should continue for a reasonable period of time, depending on the size of the tank 
this should be for at least 1 hr after the last of the granular material has been added to the 
water. 
 
If the material is allowed to sit for an extended period of time before it is used it should be 
re agitated to ensure a proper mixture is obtained and that the mixture is held in 
suspension. It is recommended that liquid CMA be agitated just prior to application and the 
applicator should be equipped to enable this to occur. 

 
 
 
 
 
 
 
 
 
 

Figure 1 – CMA Mixing and Storage Facility 
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4 Role of Contractors  

4.1 General 

The product is very expensive and care should be exercised when deciding when and 
where to apply it so that the decision is made on the basis of not wasting the product and 
applying it at the right time and the right place when there is a clear opinion that ice is 
about the form.  
The contractor is responsible for storage and mixing of CMA, monitoring conditons both 
remotely and onsite and applying CMA to the road surface prior to ice hazards developing. 
It is expected that the contractor will, through their own Contract Quality Plan, develop a 
decision support system that ensures that possible ice hazard areas are able to be 
identified in advance of ice forming and that CMA is applied to sites prior to them 
becoming hazardous. The contractor is responsible for keeping records of the location and 
rate of CMA application at any site.  

 

5 Application of CMA 

5.1 General 

CMA can either be applied to the road surface in a granular form or a liquid form. CMA is 
most effective when applied as a pre treatment (anti icing) just prior to the onset of 
freezing conditions. It can also be used as a deicer to assist with the removal of ice or light 
snow packing into ice after it has formed. 
 
In general treatment actions are: 
 
 
 

 
Weather Conditions 

 
CMA Treatment Action 

 
Road Status 

 
1 

 
Frost 

 
Liquid CMA application 

 
Open 

 
2 

 
Frost over several nights 

 
Top-up liquid CMA application  

 
Open 

 
3 

 
Light snow or ice 

 
Dry CMA application  

 
Open 

 
4 

 
Heavy snowfalls 

 
Snow removal to commence 
immediately and continue throughout 
storm. Apply solid CMA when snow is 
removed to near road surface. Apply 
solid CMA if not too windy 

 
Closed until storm 
reduces and road 
non-hazardous 

 
5 

 
Heavy ice formation or 
snow pack 

 
Apply solid CMA/grit mixture, blade 
ice 

 
Closed until ice hazard 
removed 

 

During fine frosty weather, chemical is applied to the road to those areas where ice is 
predicted to form, to prevent it’s formation during the night and early morning. Chemical 
in this situation is generally applied in liquid form and completed as close as practical to the 
formation of frost/ice so as to have as little impact as possible on surface skid resistance. 
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However there are situations where an application of granular chemical is more 
appropriate such as a damp road where temperatures are expected to fall. It is expected 
that the Contractor has the ability to quickly change from applying liquid chemical to dry 
chemical as required. 

When weather observations indicate that a storm is approaching, chemical should applied 
in either solid or liquid form as a pre treatment. This is done prior to the arrival of the 
storm.  This is to prevent or reduce the bond between the snow pack or ice. 
 
Weather conditions preceding a snowfall may mean that this pre-treatment application 
may be made ineffective. A wet road surface will dilute the effectiveness of liquid chemical 
or high traffic volumes and/or high winds combined with a dry road will limit the ability of 
the chemical in granular form to stay on the road. In this case careful thought should be 
given to which method of application is most appropriate by the Contractor to make the 
most efficient use of the chemical. 
 
When temperatures are such that snow and ice does form on the pavement, the action of 
the chemical allows for a quicker thaw and easier removal of snow and ice by blades or 
brooming. 
 
Chemical can be applied in solid form over top of a snowfall to assist with the prevention of 
snow particles bonding with each other. This will keep the snow ‘dry’ and may enable it to 
be safely trafficked. This also assists with easier removal by blading or brooming of the 
snow. 
 

5.2 Timing of Application 

CMA application should be completed as close as possible to the event.  The application of 
CMA shall only be done once there is a clear opinion that ice/snow formation is imminent 
or has already formed for the following obvious reasons: - 

• Premature application may result in product loss from traffic moving the CMA off of 

the road surface 

• Late application reduces effectiveness 

• Unnecessary application, such as above freezing temperature, is a waste of product 

and may result in loss of friction, this is not recommended  

 

Generally CMA should be applied no more than 2 hours in advance of freezing conditions 
occuring as often there is not enough certainty that a ice hazard will develop if the 
chemical is applied earlier. The optimum timing of application can be predicted from 
forecast and observation data from weather stations in conjunction with thermal map 
forecasts (refer to section 6). 
 
5.3 Application Rates 

The recommended application rate for liquid or solid CMA is between 7.5 and 30 gm 
(residual) per m2 of road surface. In light frosty weather 7.5 gm/ m2 has proven effective. 
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For heavier ice situations higher application rates are more effective. See appendix 1 for 
further guidance on application rates. 
 
Granular CMA can be mixed with grit to improve surface friction usually under very wet ice 
conditons, or where thick ice has formed, or when the road surface temperature has 
dropped to below -7°C. Under these circumstances CMA alone is likely to have reduced 
effectiveness. Using a ratio of 6 parts CMA to 4 parts grit is recommended. 
 
Application rates must be varied according to specific sites and local conditions. 
 
5.4 Monitoring the effectiveness of Application 

The contractor should monitor the effectiveness of CMA treatment onsite through regular 
ice patrols. The product can remain effective against ice forming over many consecutive 
nights of freezing conditions. The effectiveness of the product can be reduced in areas of 
relative high humidity and the generation of a wet road surface in continued freeze-thaw-
freeze conditions (consecutive frosty nights). In these circumstances ‘top up’ applications 
will be required, usually at a lower application rate than the initial application, to ensure 
that the product remains effective. 
 
In areas of high humidity (where earlier/longer and heavier dewfall occurs) than in lower 
humidity (drier air climates) it may be more effective to apply CMA in granular form. 
 
Extra caution should be taken when applying CMA to a road surface after a lengthy dry 
spell (usually the first application for the winter). Under these circumstances CMA will act 
as a scrubber releasing oil and diluents deposited on the road surface temporarily reducing 
the skid resistance. In these circumstances combining the CMA application with grit and 
additional traffic control may be required to safe guard against this temporary reduction in 
surface friction. 
 
5.5 Applicator Plant 

Granular CMA is spread by means of a calibrated disc spreader. Liquid CMA is applied using 
a calibrated spray bar applicator. 
 
The plant must be: 
 

• Calibrated and certified annually prior to winter 

• Capable of variable application rates and easily calibrated 

• Able to traverse iced roads safely 

• Provided with suitable communication equipment in case of emergency 

• Highly visible and fitted with appropriate signage to satisfy the requirements of the   
Traffic control devices manual part 8 CoPTTM 

 



CMA Best Practice Guideline  

NZTA 

 

[8] 
   

Ideally the spraying vehicle should have the capability to vary the spray rate according to 
the vehicle speed. 

 
All CMA applicator vehicles shall be fitted with a suitable recording device capable of 
capturing in real time, location, time and date of application. Further to this, applicator 
vehicles should be fitted with a suitable device capable of accurately recording air and road 
temperatures and humidity and the time, date and location of these readings. 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 2 – Solid CMA applicator 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 – Liquid CMA applicator 

 
5.6 Record Keeping 

The Contractor shall maintain accurate records of location, date and time of application, to 
comply with resource consent conditions and to provide historical records if required in the 
event of an accident and to facilitate payment. 
 
The records should show as a minimum: 
 



CMA Best Practice Guideline  

NZTA 

 

[9] 
   

• Date / time / location and temperature (both air and road) even if CMA or grit was 
not   required.  Recording of humidity is also desirable. This information may 
automatically be available through the NZTA Metservice weather contract.  

• Log printouts showing GPS or similar recordings of the monitoring carried out.  

• Obvious operational efficiencies can be gained by Automatic Vehicle Location GPS 
systems which allow the ability operational management staff to be able to view in 
real time the location of plant. Automatic recording of spray rates and treatment 
locations enable a much more efficient operation for the plant operator and less 
administration time in record keeping. 

 

5.7 Generic Decision Process 

The following flowchart shows a suggested process for deciding when to apply CMA. 
 

CONTRACTOR’S WEATHER MONITORING

Thermal Maps
Live Trends - Observations and Forecasts
Site Specific Forecasts
NWP Weather Models (Snow Model)
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6 Operators and Training 

Operators should be trained in the use of CMA and safe mixing procedures with refresher 
training given before the start of each winter period. 
 
Training methods, content and procedures should be stipulated in the Contractor’s Quality 
Plan, and training records kept in the Contractor’s internal Training Records. 
 
Training should cover as a minimum: 

 

• Local site specific guidelines and local procedures 

• Consent conditions and treatment of spills 

• Safe mixing and recommended application rates 

• Monitoring and record keeping 

• Application location and time determination 

• Signage and traffic management 

• Use and care of equipment 

• Dealing with the public 

7 Resources 

Sufficient CMA supplies are ordered and stored at the beginning of each winter season and 
maintained at all times. 

 

8 Traffic Management 

The temporary traffic management and signage requirements are detailed in the Traffic 
control devices manual part 8 CoPTTM. 
Sites which are being or have been treated with CMA are signed as per gritted sites, with 
temporary ICE/GRIT warning signage. 
 
Black on orange signs should be removed or closed if CMA is not present and ice is not 
expected within the next twelve hours. 
 
The location and times of installing and removing signs should be recorded and available 
for scrutiny if required. 
 
Locating warning signage for CMA treatment should take into account the fact that CMA 
can be trafficked by vehicle tyres some distance each side of application areas. 
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9 Consents and Environmental Management 

The approval to apply CMA to a road surface is granted, in each location, by a Resource 
Consent issued by the Regional Authority (Regional Council). 
 
The Resource Consent may stipulate the Consenting Authorities requirements for record 
keeping, spill reporting and spill clean-up and in some cases maximum application rates 
and maximum allowable annual volumes of CMA application 
 
The Contractors Quality Plan should include details of the procedures to be followed in the 
event of a spill, and list emergency equipment and personnel available to deal with the spill 
(including contact details). 
 

Operator training should cover details of the Consenting Authorities’ requirements and 
procedures to be followed in the event of a spill, and a copy of the Emergency Procedures to 
be followed should be kept in the application vehicle. 


