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Ammonia water leak 

20 December 2007 

Laneuveville-devant-Nancy  
(Meurthe et Moselle) 
France 
 
 
 

THE FACILITIES INVOLVED 

The site:  

 
The factory operates a soda ash plant with some 400 employees; the company had been granted the authorisation to 
produce 600,000 tonnes/year of sodium carbonate, or soda ash, for use primarily in glassmaking, the chemical industry 
and for manufacturing detergents. This facility has been operating since the end of the 19th century in Laneuveville-
devant-Nancy (French department 54) south-east of the city of Nancy in what is the Lorraine region's salt basin, as 
evidenced by the presence of salt mines, which supply one of the plant's raw materials, i.e. brine and limestone. 
 
The salt (sodium chloride) and limestone (calcium carbonate) ultimately transform into sodium carbonate and calcium 
chloride as an effluent solution discharged into settling basins then channelled into the Meurthe River, depending on the 
river's level of hydraulicity, via a transition basin. The chemical reaction that yields sodium carbonate is catalysed by the 
ammonia according to the following formula: CaCO3 + 2 NaCl ���� Na2CO3 + CaCl2 
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The soda ash plant is subject to legislation on classified facilities, specifically regarding the following operations: 
- production of sodium carbonate, under the terms in heading 1631 of the classified facilities nomenclature 

(absorption columns, carbonation columns, distillation columns, etc.); 
- ammonia storage, under the terms in heading 1136 of the classified facilities nomenclature for a quantity in 

excess of the lower SEVESO threshold for hazardous facilities, as defined in the May 10, 2000 order (two 
ammonia tanks 45 tonnes each, for a total of 90 tonnes); 

- lime manufacturing, under the terms in heading 2520 of the classified facilities nomenclature (lime kilns with a 
total capacity of 1,400 tonnes/day); 

- combustion and cooling, under the terms in headings 2910 and 2921 of the classified facilities nomenclature 
(calcining and densification furnaces, a major combustion installation at 220 MW, with a "TAR" rating of 200 
MW); 

- handling of salt discharge, under the terms in heading 167C of the classified facilities nomenclature (three 
settling basins and one transition basin). 
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The involved units:  

During the sodium carbonate production process, the “catalyst”, l’ammonia, enables the reaction of the salt with the 
carbon dioxide to form bicarbonate (a precursor of sodium carbonate) and ammonium chloride. This intermediate 
product reacts with both hydrated lime (from the liming operation) and vapour (distillation) in order to regenerate 
ammonia in gaseous form, which is then recycled at the process intake. This reaction, carried out in the distillation 
column, also produces a lethal by-product in the form of calcium chloride in solution; and this substance is eventually 
conveyed to the settling basins. 

The distillation installations (intended to regenerate ammonia) and settling basins (intended to receive calcium chloride 
in solution) were the units involved in the incident that occurred on December 20, 2007. 

 

 
 

 

THE ACCIDENT, ITS CHRONOLOGY, EFFECTS AND CONSEQUENCES 

The accident:  

45 m3 of ammonia-laden water, concentrated at a level of 22 g/l, originating from the distillation unit of the NOVACARB 
facility spilled between 7:20 and 7:35 pm into the plant's settling basins. The ammonia then slowly vaporised above the 
basins (at concentrations ranging from 50 to 60 ppm). The low temperature (-4°C) and stable atmosphere  served to 
entrap the ammonia in a fog cloud that subsequently drifted slowly towards the outskirt of Nancy during the time frame of 
7:35 to 10:00 pm. 

As a reminder, ammonia gas is toxic when inhaled. For humans, the median lethal dose over a 4-hour exposure period 
extends from 700 to 2,800 ppm (i.e. 500 - 2,000 mg/m3). The most acute symptoms are: vertigo, coma, pulmonary 
oedema and cardiac arrest leading to death. Depending on the victim, the irritation thresholds for respiratory mucosa 
and the eye vary between 50 and 100 ppm, while the olfactory threshold lies in the 5 to 25 ppm range. The gas has a 
pungent and suffocating odour, and the maximum exposure value at the workstation equals 20 ppm (i.e. 14 mg/Nm3). 

 

 
SP : detection threshold 

SER : reversible effects threshold / SEI : irreversible effects threshold 

SPEL : first lethal effects threshold / SELS : revealing lethal effects threshold 



IMPEL – French Ministry of Sustainable Development - DGPR / SRT / BARPI – DRIRE Lorraine  N° 34027  

File last updated: May 2009  Page 4 

Yet despite ammonia concentrations recorded in the middle of the cloud (10 - 30 ppm) below the irritation threshold, 
local residents complained heavily of the olfactory nuisance: between 7:35 and 10:00 pm, 600 phone calls were received 
by local police and fire-fighters. In all, over 1,000 calls notifying authorities of the incident were reported. 

At 7:36 pm, the local Fire Services office (SDIS) and police, alerted by the high volume of calls from residents bothered 
by the smelly cloud overhead composed of ammonia vapour, proceeded by: 

- requesting the intervention of emergency teams, which consisted of 24 fire-fighters and 8 SDIS vehicles, with backup 
provided by the adjoining department's SDIS unit and 5 two-person teams assigned to detect the presence of NH3. Also 
called to the scene was a light-duty vehicle equipped with a sound system for notifying the local population to remain at 
home. In addition, an SDIS control room was set up at the Laneuveville-devant-Nancy municipal swimming pool; 

- informing the Prefecture's Civil Protection agency (SIDPC), which assembled a crisis management committee at the 
Department's operations centre inside the Prefect's offices. This committee represented the various prefecture-level 
safety agencies (SIDPC, IIC and DDASS). Around 8:30 pm, the prefecture requested reopening the local radio station 
France Bleu Sud Lorraine to make broadcasts, within the prerogative of the crisis management mandate. The station 
was reopened at 8:45 pm and an initial press release, broadcast at 9:00 pm, advised the population living in the affected 
sector to remain indoors as a matter of precaution. Given the health risks involved and in recognition of the ammonia 
concentration measurement results, the length of confinement was purposely not mentioned in the release, which aired 
every 15 minutes. 

The incident ended around 10:00 pm, at which time calls from local residents began to taper off. Coordinated 
measurements in the field revealed a decreasing trend in concentration values, ranging between 10 ppm on the settling 
basin and in the sector around Laneuveville-devant-Nancy to 3 ppm over the city of Nancy's southern zone. A press 
release announcing the end of the crisis was issued at 11:00 pm on France Bleu Sud Lorraine. The crisis committee was 
adjourned at 11:30 pm. 

 

The consequences:  

In light of the low ammonia concentrations output d uring this incident, no victims were reported. 

 

The European scale of industrial accidents :  

By applying rating rules applicable to the 18 parameters of the scale officially adopted in February 1994 by the Member 
States' Competent Authority Committee for implementing the ‘SEVESO’ directive on handling hazardous substances, 
and in light of the information available, this accident can be characterised by the four following indices: 

 

The parameters composing these indices and their corresponding rating protocol are available from the following 
website: http://www.aria.developpement-durable.gouv.fr. 

Regarding the rating relative to hazardous materials, it should be noted that strictly speaking ammonia water at a 
concentration of 22g/l discharged by the operator is not, as a preparation, listed in the 'SEVESO' directive. Nonetheless, 
this discharge still led to the release of approximately 1 tonne of ammonia gas, i.e. within 0.5% of the upper Seveso limit. 

As for the rating relative to human consequences, the value N was estimated at 3,000, which corresponds to roughly 
1,000 people being confined in their homes for 3 hours. 

 

THE ORIGIN, CAUSES AND CIRCUMSTANCES SURROUNDING THE ACCIDENT 

In the distillation column, the solution was composed of ammonium chlorides, calcium chlorides and various impurities 
capable of settling in the form of gypsum, which then encrusted the plant's devices and piping. 

On December 20, 2007 during restart of a distillation unit, a piece of gypsum crust broke loose from one of the columns 
and clogged the suction chamber of the pump assigned to discharge saline effluent to the basins. 
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To allow the technician access to unclog this chamber, the effluent discharge pump was shut down. Since the solution 
supply to the affected column remained open, the column continued to fill until the liquid charge, which had become 
higher than the vapour pressure, could no longer be input to distil the solution contained in the column, meaning that the 
recycling reaction of ammonia could not proceed through to completion. 

Once the gypsum clog had been removed at 6:50 pm, the effluent discharge pump was placed back into service. 
Insufficiently-distilled ammonia water kept being channelled to the settling basins for some 15 minutes before this 
anomaly was detected, sometime around 7:05 pm. Since the transit time for this volume of ammonia water (45 m3 at a 
concentration of 22 g/l) through the plant's collector pipes heading to the basins equalled roughly 30 minutes, the 
polluted water overflowed at the level of the settling basin between 7:20 and 7:35 pm. The hot water from the column 
spread across the basin's 23-ha surface, above which the ammonia vaporised. 

Given the meteorological conditions at the time (no wind, below-zero temperatures, high humidity) along with the 
inversion phenomenon caused by nightfall, the vaporised ammonia was entrapped by a thick fog layer several tens of 
metres high. The measurements taken by fire-fighters indicated that the air mass then shifted in a north-westerly 
direction, between 7:20 and 10:00 pm, with concentrations at the cloud centre dropping from 30 to 12 ppm. These 
concentrations were maintained throughout the cloud; moreover, during the entire incident, concentration levels 
remained less than the irritation threshold and considerably below the irreversible effect threshold. 

 

 
 

 

ACTIONS TAKEN 

On the day following the incident, in response to a request issued by the classified facilities inspectorate, the operator 
submitted a detailed report on the event, explaining its causes and listing the remedial actions necessary to avoid a 
repeat occurrence. This report was presented during the "Feedback" meeting held at the Prefecture on January 7, 2008, 
attended by the various State agencies involved in the incident (Prefect's Communication Office, SIDPC, DRIRE and 
DDASS), along with the SDIS and the operator. 

A formal action plan drawn up by the operator, including a timetable, was sent to the classified facilities inspectorate by 
post on January 20, 2008. Subsequent to an onsite inspection conducted July 4, 2008, the updated action plan was filed 
once again by post on August 5, 2008, followed by additional materials sent on September 29, 2008. 

It should be pointed out that around the time the incident took place, the safety study submitted by the operator in 2007 
was being evaluated and had already given rise to a request for additional materials signed by the inspectorate in 
October 2007. In particular, the request was made to complete this study, so as to extend its field of application beyond 
ammonia tanks to include all plant installations. The new version of the site safety study, as mandated by Prefecture 
order on October 2, 2008, was filed by the operator on October 23, 2008 and is currently undergoing review by the 
classified facilities inspectorate, an agency set up within the regional Directorate for Industry, Research and the 
Environment (DRIRE). 
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LESSONS LEARNT 

The action plan submitted by the operator contains the following improvement missions: 

1- With respect to the organisation of emergency intervention: 

• insertion of an "ammonia water leak" incident fact sheet into the internal emergency plan; 
• availability of 10 ammonia detectors in the dedicated emergency cabinet, for fire-fighter use; 

2- With respect to operations: 

• operating procedure modification to include details of tasks and their sequencing; 
• training provided to the five teams assigned to execute this updated procedure; 

3- With respect to process monitoring: 

• placement of an ammonia sensor at the level of the outlet distillation column effluent; 
• adjustment of alarm threshold for the sensor currently placed at the basins; 
• completion of a "what if" review and introduction of additional installation alarms and safety features. 
 

 
Diagram of process monitoring steps following the incident 

 

 

In conclusion, it will be remembered that this incident, despite giving rise to a hazardous phenomenon of low intensity 
(i.e. dispersion of a cloud whose concentration remained considerably below the irreversible effect threshold for 
humans) and introducing into the atmosphere substances considered as non-hazardous (a weakly-concentrated 
ammonia solution), did stir the local population to a point of deploying an emergency response organisation identical to 
what a much more serious accident would have necessitated. 

 

As a closing remark, this incident arose as a result of both unfavourable meteorological conditions for cloud dispersion 
and poor execution of a maintenance procedure at the specific time in the process when ammonia is used. Until this 
incident, only ammonia storage installations had been the topic of safety studies performed by the operator. Moreover, 
the need to conduct a safety study whose field of application focuses on all hazards associated with the entire array of 
installations within a facility appears to be the primary lesson drawn herein. This lesson serves to corroborate the 
measures adopted in the May 10, 2000 modified Ministerial decree, as well as those stipulated in the September 25, 
2005 decree and its accompanying administrative memoranda. 


