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Abstract: The great era of manufactured gas (1805-1970) produced untold quantities of dangerous and non-

degradable toxic substances, much of which today remains in the environment and ranks high in its threat 

potential for damage to human health and the environment. The author herewith classifies the long-term 

fate and transport of these wastes in a scheme based on two main facts: 1) gas was manufactured from 

organic feedstocks and 2) toxic residuals were produced along with the gas. The gas also was cleansed 

(purified) of impurities and all together the residuals formed the basis for recovery of some by-products, 

leaving the non-selected remainder as wastes. 

Gas works not only generated toxic residuals and toxic wastes, but their very presence led to 

releases of several types: leaks, spills, discharges and dumping. The author has taken a special interest in 

the observed long-term fate and transport of these substances, mostly appearing as complex mixtures. This 

paper presents observations based on encounters of nine generic types of gashouse residuals and wastes 

typically encountered at today's derelict sites and a series of supported generalities (rules of sort) is 

presented for generic members of both groups of toxic substances. 

Once forewarned on the basis of these empirical observations, we can then move forward to 

predict the general places around the former gas plants at which these toxic substances were released to the 

environment and also to make informed estimates of their fate and transport, all for the purpose of 

specifying the parameters for site and waste characterization of these uncontrolled hazardous waste sites 

(Hatheway protocol, 2002) in designing and constructing actual remedial actions. Without such 

considerations, derelict gas works and other coal-tar sites are subject to continual release of toxic 

substances to human receptors and to the environment, sometimes along unanticipated and undiscovered 

geologic pathways. 

 

Résumé: La grande ère des gaz manufacture (1805-1970) produites quantités incalculables  de substances 

toxiques, dangereuses et non-dégradables, dont beaucoup aujourd'hui reste dans l'environnement et se range 

haut dans son potentiel de menace pour des dommages à la santé humaine et à l'environnement. L'auteur 

classifie sous ce pli le destin et le transport à long terme de ces pertes dans un arrangement basé sur deux 

faits principaux : 1) le gaz était manufacturé des matières de base organiques et 2) des résiduels toxiques 

ont été produits avec le gaz. Le gaz également a été nettoyé (épuré) des impuretés et tout ensemble les 

résiduels a formé la base pour le rétablissement de quelques sous-produits, laissant le reste non-choisi en 

tant que pertes. 

Les usines à gaz ont non seulement produit des résiduels toxiques et des pertes toxiques, mais leur 

présence est le cause de le dégagements de plusieurs types : fuites, flaques, décharges et vider. L'auteur a 

pris un intérêt spécial pour le destin et le transport à long terme observés de ces substances, apparaissant la 

plupart du temps en tant que mélanges complexes. Cet article présente des observations basées sur la 

rencontre de neuf types génériques de résiduels de gashouse et des pertes typiquement produites aux 

emplacements abandonnés d'aujourd'hui et à des séries de généralités soutenues (règles de sorte) est 

présentées pour les membres génériques des deux groupes de substances toxiques.  

Une fois prévenu sur la base de ces observations empiriques, nous pouvons alors avancer pour 

prévoir les endroits généraux autour des anciennes usines de gaz auxquelles ces substances toxiques ont été 

libérées à l'environnement et faire également des évaluations au courant de leur destin et transport, tous afin 

d'indiquer les paramètres pour l'emplacement et la caractérisation de perte de ces emplacements non 

contrôlés de perte dangereuse (protocole de Hatheway, 2002) en concevant et en construisant des actions 

réparatrices réelles. Sans de telles considérations, les usines à gaz abandonnées et d'autres emplacements de 

goudron de houille sont sujets au dégagement continuel des substances toxiques aux récepteurs humains et 

à l'environnement, parfois le long des voies géologiques imprévues et non découvertes. 
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INTRODUCTION  

 A considerable challenge for geologists involved in site and waste characterization of derelict gas plants and 

all manner of other coal-tar sites rises in recognizing and defining the nature, position, and extent of toxic residuals 

and wastes associated with those industrial processes. 

 In the process of converting organic feedstocks to usable gas, certain benzene-chain PAH (polycyclical 

aromatic compounds = ñtarsò and tar oils) organic compounds are generated to an excess degree beyond what are 

incorporated in the blend of organic compounds making up the gas, for whatever end use; illuminating, cooking, 

heating, or as fuel. These PAHs and other environmental contaminants, under todayôs standards, as excess 

compounds to the product gas, were removed from that gas, as impurities, and were subject to handling and 

management on the gas yard footprint. 

 Each design component of a gas works is the scene of one of the necessary steps of treating the gas (or other 

primary product, such as coke) to impart necessary characteristics and qualities necessary to prepare the product for 

sale or recovery and reuse on the gas works property.  

 An accurate site and waste characterization of each former gas works or other coal-tar site is the absolutely 

necessary prelude for development of appropriate remedial engineering. 

 

GENERATION of RESIDUALS, BY -PRODUCTS and WASTES  
 Virtually every component of the facility of the facility, save the inter-component piping, surface and 

subsurface storage vessels, sewers, and areas of discharge or dumping, can be assigned a characteristic manner of 

generation of residuals, by-products and/or wastes (Fig. 1). 

 
Fig. 1.   ñTypicalò gas yard layout for a medium-sized coal gas works, here interpreted to produce about 150,000 cf 

per day, as based on relative dimensions of the two gas holders, which undoubtedly are of the subsurface-tank 

variety. Note that the tar tank is shown present and in the subsurface (Progressive Age, 1889) 

 

 The authorôs personal rules regarding these principal components and their generational function are as 

follows: 

 

 Generation: Essentially all gasification processes either liberate moisture or make use of some moisture in 

the process of gas generation. This moisture becomes the basis for the gas liquors that solubilize and suspend PAHs 

and other contaminants which have always been of concern toward creation of nuisances and pollution of yesteryear 

and the contamination that now is of concern. Some of these liquid wastes escaped plant components especially in 

consideration of the intimate contact with the foundation soils or from subsurface vessels (Fig. 2) in direct  contact 

with the ground.  

 



 
Fig. 2:  Vertical schematic section of the coal gas plant at Bristol, England (From U.S. Department of State, 1891). 

Legend:  A. Retort Furnace; B. Retorts; C. Hydraulic Main; D. Dip Pipe; E. Condenser; F. Tar Well; G. Washer; H. 

Lime-Medium Purifier; I. Gas Holder; J. Ascension Pipe through water; K. Supply Pipe to street mains. 

 

  Retorts and Ovens: Coal carbonization processes liberated water of hydration and some absorbed 

moisture when coal was stored out of doors, without resort to roofed sheds. This moisture created the fluid waste 

known as ñammoniacal liquorò and the liquor was always of potential value for recovery of ammonia, certainly after 

about 1870, due to technologies of the day and the industrial demand for recovered ammonia.  Late in the 19
th
 

century this ammonia became the basis for an additional by-product, mainly ammonium sulfate, which was 

becoming, among other uses, a recognized agricultural fertilizer. 

 

   Hydraulic Main: This component of coal carbonization was utilized to begin the process of 

capturing impurities (mainly tars and tar oils) that degraded the usefulness of the produced gas. Due to their 

capacities to collect tar from the gas entering from the retort riser pipes, hydraulic mains typically were drained to 

some sort of collection point, or to some form of plant discharge, the latter in cases in which the plant management 

were not interested in recovering the tar. 

 

  Generators:  This term was reserved for gases that were created for heat and energy, as well as 

carburetted water gas (CWG) and such oil gases as were made primarily for illumination. CWG in particular, was 

made for illumination, but the equipment could be used to make non-illuminating fuel gas. The point here is that 

water is either essential to these process or is yet present. The main residual that has been of concern is the ñgas 

liquor,ò which had essentially no value in terms of recoverable by-products. 

 

 Clarification:   This is a collective term which has been introduced by the author, to serve in the traditional 

lapse for an overall term for process treatments designed to remove mainly tars and ammonia, before the gas reached 

the stage of ñpurification.ò The various clarification component devices were on many dimensions and operational 

design variations, but generally (not always) appeared in the process pathway in the order shown below. 

 Some clarification devices employed rather less (to nil) gas liquors, but many were dependent upon passing 

the ñfoulò gas through a water-based cleansing fluid (the gas liquor) or employed water (in some instances, light oil 

(ñstraw oil) for absorption or dissolution-removal of impurities.  Essentially all of the clarification devices had some 

sort of tar sludge collection sump, generally requiring removal (usually by hand) on a frequent (say, weekly or more 

frequent) basis, and subsequent management of the tar. 

 

  Wash Boxes:  This stage served to isolate the created gas from passing backward in the system and 

into the retort or generator, where such could cause and explosion. In addition to the water-seal function, the gas 

liquor present in the wash box served to begin the removal process for impurities.  

 

  Condensers: As the wash box primarily serves as a safety-related feature, the condenser(s) serves as 

the first step in gross removal of impurities. It is helpful to determine if and when non-contact condensation may 

have been employed in lieu of the older and more traditional contact devices, as concerns the potential for 


