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INTRODUCTION

In Western Europe and beyond, AREPA is a well-known company providing technical risk 

and recovery engineers. It employs about 210 staff assigned to damage restoration and 

maintenance jobs for corporate industry, whether that is maritime offshore, wind farms, 

or onshore chemical production plants and data centers, as well as small and medium 

enterprises, where salvage can limit the loss and contributes to saving property and reducing 

Business Interruption exposure. The latter aspect may sometimes be very dominant in loss 

incidents, especially where old or strategic machinery is concerned.

AREPA focuses on:

 Professional damage restoration of technical equipment and machinery;

 Project coordination of the damage mitigation services, where more than one 

company is assigned for general cleaning of buildings and inventory;

 Preventive technical maintenance;

 Repair and reconditioning of consumer electronics;

 Data recovery from damaged computers and hard disks;

 Inspection, HCl-tests and conductivity.

CHLORIDE CONTAMINATION

This review focuses on the analysis of a fire-chemical loss situation for a very specific type of 

contamination. In this case the dominant contaminant is HCL, i.e., hydrogen chloride, which 

is a well-known corrosion driver following the combustion of PVC (polyvinylchloride) plastics.

Some adjusters may be very experienced with this problem, as five kilograms of PVC when 

burnt generates approximately one liter of hydrogen chloride gas during the combustion 

process. The chloride atoms react with the iron atoms and form an instable iron dichloride, 

which decomposes in a moist environment to iron oxide (rust or corrosion) and a free 

chloride atom, which allows the corrosion reaction with another iron atom to continue, as 

shown in Figure 1 below.
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Figure 1. HCL contamination 
process.
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As mentioned above, the driver for the continuation of the 

corrosion is, second, the chloride atom to be washed away 

during the cleaning process, but prior to that—when the 

cleaning process has not been able to commence yet—it is 

first the humidity in the air, which allows the decomposition 

of iron dichloride to continue. Salvage or damage mitigation 

companies therefore provide immediate assistance to reduce 

the relative humidity in the air below 50%, usually to a 

preferred level of 35%.

Figure 2 clearly shows the major impact in the reduction of 

the corrosion speed when the humidity in the air is reduced.

For this reason the timely dispatch and installation of 

portable air dehumidifiers at the incident site is of the utmost 

importance. In addition to humidity reduction, other steps to 

mitigate the corrosion are also implemented.

AREPA and similar damage restoration companies apply a 

chemical analysis as the site, which means that they measure 

the concentration of chloride ions per square centimeter as a 

level of contamination. By means of a silver nitrate titration, 

corrosion levels can be read from the portable equipment 

allowing making instant observations and decisions.

The accepted industrial standard for the electronic 

components are that the parts should not be exposed to 

concentrations in excess of 8 micrograms chloride ions 

per cm2, and for general machinery parts this level is 12 

micrograms chloride per cm2.

It is always important to take an ambient reference sample 

to understand the consistent climate exposure, as there 

are variable external environmental factors unique to each 

facility. Companies at coastal zones or near chemical plants, 

swimming pools and health spas (where water may be treated 

with chlorine) may already have a daily chloride exposure 

contributing to the build-up of contaminating deposits.

Where serious chloride exposures are found in the range of 

200 micrograms chloride ions/cm2, the damage restoration 

can is not viable, as the affected corrosion zone is beyond 

salvaging. Nevertheless, where limits are lower than 50 

microgram chloride/cm2, unique and effective successes have 

been made in halting and moderating the corrosive effects.

Overall, the success of anti-corrosion efforts depend on the 

quality and the nature of the affected equipment, as maritime 

equipment is less sensitive than computer electronics or 

precision apparatus; levels of sensitivity to chloride exposure 

are illustrated in Figure 3.

These corrosion cessation and reduction successes have solely 

been made possible by a swift dispatch of the dehumidifiers, 

as the elapsed time between the fire and chloride exposure 

and the benefit of the dehumidifier controls the progress of 

the corrosion. Specifically, the application of dehumidifiers 

Chlorides
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Figure 2. Rate of corrosion of iron.

Figure 3. Levels of sensitivity to 
chloride exposure.
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is required within 48 hours to have the maximum result. The 

implementation speed of crisis response plans from insurers 

and loss adjusters plays a major role in the effectiveness of the 

treatment that is chosen and implemented.

Ultimately, many exposed areas can be de-rusted, but the 

chemical attack on some surfaces may have continued for 

too long. In the latter situation, the cleaning efforts do not 

contribute to any salvage and are impractical to attempt.

NEW DISCOVERIES ON CONDUCTIVITY

As previously mentioned, the loss mitigation processes 

require immediate response, for which pre-loss contracts with 

AREPA and similar companies are beneficial to corporate 

clients. Ideally, corrosion treatment (or similar) companies 

need to be called in parallel with the fire department to 

benefit the most from early site access.

Swift arrival from a containment and mitigation company can 

contribute to a positive outcome but does not determine it; 

treatment decisions based solely on the chloride contamination 

measurements are a more important factor as to whether the 

building or equipment can be saved or salvaged.

In an example of one claims incident, the situation required 

some enhancement of the triage (or first diagnostic response) 

to determine the details of the chemical exposure. In this 

instance, an extended investigation and research revealed a 

wide array of combustion deposits and process chemicals, 

which contributed as a driver of the corrosion process and 

resulted in a different approach to treatment.

After the initial test analysis, AREPA extended the range of 

measurements with a conductivity test of all the deposits 

on the polluted surface. The conductivity is measured in 

micro Siemens per centimeter. This extended evaluation was 

essential in revealing the reason why unexpected corrosion 

was encountered at low levels of 

chloride ion contamination.

Project 
Number Customer

Microgram 
HCL/cm2 MicroSiemens/cm

15459 Printing company E 2 51

15477 Plastics company L 5 129

15477 Plastics company L 3 76

15551 Auto workshop K 4 62

15602 Plastic company B 4 211,4

15602 Plastic company B 6 116,2

15602 Plastic company B 4 100

15572 Supermarket L 74 1320

15656 Manufacturer H 12 1950

15656 Manufacturer H 9 1750

15656 Manufacturer H 2 40

Figure 4. Arepa Benelux.

Figure 5. Chloride contamination levels 
in relationship with its conductivity.| CONTINUED ON PAGE 15
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Chlorides
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Figure 4 clearly indicates the differences in conductivity in 

relationship with chloride contamination. The differences 

reveal the cause of the corrosion, and that the response and 

the conclusion of the initial triage needed to incorporate a 

wider range of testing.

For its analysis, AREPA developed a table to understand 

the present chloride contamination levels in relationship 

with the conductivity measured. Figure 5 shows the 

clear elements of the unexpected analysis results and the 

chemical driver requiring a broader approach to damage 

restoration and decontamination. It is clear that any 

greater than normal conductivity should be considered 

to fully understand the situation and discover the ultimate 

sources of the contamination. A more detailed analysis 

can answer the question of whether it resulted from the 

normal production environment, or if the damage to the 

site also released other fluids and extinguishing gasses that 

influenced the type, rate and amount of contamination.

As the previous incident illustrates, it can be challenging to 

uncover the root causes contributing to a chemical loss. To 

reveal and understand these causes, sophisticated testing 

is required, along with extensive knowledge of chemical 

properties and their interactions.

Damage analysis and restoration goes far beyond simple 

cleaning. It requires specialized technical knowledge and 

Financing Extreme Events. Senior executives from many of the 

largest insurance firms also attended, including representatives 

from AIG, Farmers, Liberty Mutual, Lloyd’s, Munich Re 

America, Oliver Wyman, Renaissance Re, State Farm, Trans 

Re, Travelers, Willis Re and Zurich North America.

At the meeting, presentations and discussions from leading 

researchers covered a range of timely U.S. and global 

issues focused on natural and engineered disasters (such as 

terrorism), including:

 Terrorism Insurance and TRIA after 2014

 Developing a Virtual Reality Took for Testing 

Risk Communications Strategies

 The Future of Flood Insurance

 Better Understanding Hurricane Wind Field and 

Hurricane-related Inland Losses

 Reducing Small and Medium Enterprise 

Vulnerability to Disasters

Reeves
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experience provided by professionals who understand 

and continue to develop damage restoration techniques 

for insurers and the insured. When confronted with a 

complex chemical contamination loss it is essential to consult 

specialists with related loss backgrounds.  

Mark Vos, an executive general 

adjuster, is responsible for 

Crawford’s GTS loss adjusting in 

continental Europe, the Middle 

East and Africa. He has more 

than 35 years of experience as an 

adjuster, operations manager and 

executive and focuses on losses 

in the agriculture, engineering, 

power and energy and technology 

industries. Contact him at markvos@crawco.nl.

Pieter Benschop, Managing 

Director AREPA BENELUX, was 

a loss adjuster for 13 years and 

is proud of his company and the 

work it does. He may be contacted 

at pb@arepa.nl.  

 Effective Leadership and Governance in 

Catastrophic Risk Management

Crawford/GTS® is the only claims management firm 

supporting the Center’s work, and beyond providing 

financial and data support, we’re able to offer a unique, 

informed perspective based on our global experience 

working with many of the insurers attending the event. I hope 

you will take in interest in the Center’s important work; more 

information on its research may be found here: 

http://www.wharton.upenn.edu/riskcenter/insmitig.cfm.

I think you will find this issue both informative and a good read.

Please feel free to contact me directly regarding any GTS-

related issue at mike.reeves@crawco.co.uk.

Mike Reeves, executive vice president, Global Markets, is the 

leader for Crawford GTS®.  


