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Summary 

The legal obhgatlons for provldmg safety and hygrene data are dlscussed Aspects af- 
fectmg the usefulness of material safety and hygiene data m reducmg risk are hlghhghted, 
uxludmg the quality of mformatlon provided, a conslderatlon of all factors which mflu 
ence the precautions for handlmg the substance, and the effectiveness of the commumca- 
tlon of the data Strategies for managmg data m different orgamsatlon structures are out- 

hned with reference to modern computer techmques Future trends III commumcatlon of 
the rnformatlon are mentloned 

1. Introduc tlon 

Risk 1s associated with all actlvltles m life, lncludmg the exposure of per- 
sons to condltlons of work, and the philosophy debated seriously nowadays 
1s not whether this should be so, but rather the level of risk which 1s accept- 
able and the mechamsms for arrlvlng at such values [l-5] Potential sources 
of lndustrlal hazards are mechamcal, radatmg energy, blologlcal, ergonoml- 
cal and psychologlcal In addition, and of particular relevance to the Cheml- 
cal and Process Industries, 1s the potential danger from chemicals stemming 
from their flammablhty, exploslvlty, corroslvlty, radio-actlvlty, toxicity, car- 
cinogenicity, etc 

In arrlvmg at “acceptable levels of risk” it 1s essential first to assess, then 
to communicate to all persons evolved, the nature and magnitude of the 
risk Indeed, there are many statutory requirements to fulfll [6] Exactly 
how these are satlsfled varies from company to company, depending upon 
such crlterlan as company size, orgamsatlon structure, the complexity of the 
work situation, the nature of the products etc This paper concentrates on 
the legal duties and the problems relating to the provlslon of mformatlon 
such as data sheets by supphers to their customers and by employers to their 
employees 
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2. Legal obhgatlons 

Besides moral desires to reduce risk, there are legal obhgatlons such as 
those defined by the Health and Safety at Work etc Act of 1974 (hereafter 
referred to as The Act) and the Safety Representatives and Safety Commlt- 
tees Regulations of 1977 Thus, The Act identifies duties of employers to 
different fractions of the community such as to its employees (Section 2), to 
visitors, contractors etc , (Sections 3 and 4). the nelghbourmg populace (Sec- 
tion 5) and to customers (Section 6) 

Clearly, wherever chemicals are involved, a knowledge of the properties of 
the substances 1s essential m the dlschargmg of the above duties and the un- 
portance of the provlslon of safety and hygiene data in this respect 1s ack- 
nowledged m several sections of The Act, aimed prlmanly at protecting em- 
ployees and customers Thus, Sectlon 2 of The Act states that every em- 
ployer has a duty to provide mformatlon as 1s necessary to ensure so far as 1s 
reasonably practicable, the health and safety at work of his employees 

Sections 6(4)a and b highlight the responslblhty of suppliers to carry out 
tests or arrange for testmg of chemicals to ensure they can be used safely 
These data together with mformatlon about any condltlons necessary to en- 
sure that It will be safe and without risk to health when properly used must 
be made available to the customer as emphasised m Sectlon 6(4)c 

In turn the customer has responslblhty to make available such rnformatlon 
to Safety Representatives as described m Section 7 of the Regulations and m 
the related Code of Practice [ 71 

General mformatlon 1s normally given on container labels and more de- 
talled advice provided on Data Sheets 

Occasionally suppliers request recipients of Data Sheets to sign and re- 
turn a covering letter “thereby slgnlfymg that the mformatlon provided has 
been received and understood within the organuatlon” In some cases this 
can be mterpreted as an attempt to shift to the customer responslblllty re- 
garding the adequacy of the mformatlon so provided However, the only way 
a suppher can be relieved of his hablllty 1s explamed m Sectlon 6(8) of the 
Act which stipulates that 

“Where a person designs, manufactures, Imports or supphes an article for or to another on 
the basis of a wrItten undertakmg by that other to take specified steps sufficient to en- 

sure, so far as IS reasonably practicable, that the article wdl be safe and wlthout risk to 
health when properly used, the undertaking shall have the effect of rehevlng the first 

mentIoned person from the duty Imposed by subsectlon l(a) to such an extent as IS 

reasonably havmg regard to the terms of the undertaking” 

Nevertheless, even here this provlslon relates only to artzcles as opposed 
to substances and these are defined m Section 53 of The Act, thus 

“substance means any natural or artlflclal substance whether m solld or llquld form or In 
the torm of a gas or vapour ” 
“article for use at work means - 



307 

a) any plant deslgned for use or operation 
(whether exclusively or not) by persons at work, and 

b) any article designed for use as a component m any such plant ” 

Since the present reference to Safety Data Sheets relates to substances 
and not articles, the Act contams no provlslon for the supplier to be relieved 
of his duty m crlmmal law even by signed receipts or agreements It 1s pos- 
sible, however, that slgnmg such a document could have implications for the 
signatory in common law 

Other attempts to escape responslblhty by small-print disclosures at the 
bottom of Data Sheets such as 

“The InformatIon provided IS to the best of our knowledge true and accurate, but all 

Instruction, recommendations and suggestions are made wlthout guarantee Since the 
condltlons of use are beyond our control we dlsclalm any hablhty for loss or damage 

suffered from use of this InformatIon” 

have no legal standing smce Section 2 of the Unfau Contract Terms Act 
(1977) states 

2( 1) “A person cannot by reference to any contract term or to a notlce Bven to persons 
generally or to particular persons exclude or restrict his hablhty for death or per- 
sonal InJury resultmg from neghgence” 

2(3) “Where a contract term or notlce purports to exclude or restrict hablhty for negh- 
gence a person’s agreement to or awareness of It IS not of Itself to be taken as mdl- 
catmg his voluntary acceptance of any risk” 

3. The effectiveness of the data m reducmg risk 

Though the provlslon of mformatlon is clearly unportant m complying 
with The Act, its usefulness In reducmg risk when handling materials will be 
determined by 
l the status of the data 
l the effectiveness of its commumcatlon 

3 1 The status of the data 
The amount of general mformatlon on the hazardous properties of cheml- 

cals IS vast and useful sources of such data have been reviewed [ 81, including 
conventional textbooks and on-line computensed data banks For commercl- 
ally available materials the onus 1s on the supplier, manufacturer or importer 
to provide safety and hyBene literature with their products, as stated m the 
previous Section Usually, this IS most convemently presented m the form of 
a Safety (or Hazard) Data Sheet Standard sheets are also avtiable from varl- 
ous Associations such as The Fire Protection Association and the Manufac- 
turing Chemists’ Assoclatlon, whilst other bodies such as The Chemical In- 
dustries .4ssoclatlon provide detailed advice on storage, handling and disposal 
of a range of specific chemicals 

Theoretically, suppliers’ Data Sheets can be the most valuable source of 
mformatlon for new substances or formulated muttures and, indeed, for 
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small companies, may represent the only readily avzulable source However, 
the standard of data sheets varies enormously between supphers, frequently 
with little regard for quahty and accuracy of mformatlon [9] Deere [lo] 
recently hghhghted the lack of guidance on this sublect m the literature for 
practlcmg hygienists 

Material Safety and Hygiene Data can be dlvlded conveniently mto two 
categories which we term prrmary data (raw data, e g , physical properties, 
toxlcologlcal mformatlon) and secondary data (applied data, e g , advice on 
storage, handling, disposal, fust-aid) It 1s crucial to differentiate between 
these two types of mformatlon since there are separate unphcatlons for the 
strategies of management Also the factors mfluencmg the status of the two 
types of data differ and affect the supplier and user to varying extents 

3 1 1 Prlmaty data 
In some cases a lot of mformatlon can exist but reports may conflict and 

expert assessment IS essential In other mstances, because the generation of 
reliable primary data, especially toxicology data, IS time-consummg and ex- 
pensive, there 1s a dearth of mformatlon m certain areas, particularly with 
regard to the chronic toxic effects of chemicals and a “None Known” entry 
frequently appears for this sectlon of the Data Sheet It 1s unportant to 
emphaslse that makmg such a statement, no matter how true, in no way ab- 
solves manufacturers/supphers from further endeavours to establish these 
facts, as indicated by Section 6( 4) of The Act (See earlier) 

Thus it may be necessary for manufacturers to mltlate practical research 
either with their own resources or those of contract houses or unlversltles 

Attention must also be directed to the quality of raw data With this in 
mind Good Laboratory Practice Regulations [ 11-141 have been drafted 
with wide lmphcatlons for product safety testing 

3 1 2 Secondary data 
Whilst prunary data identify the hazardous properties of the substance, 

secondary data describe how to mmunlse risk A popular mlsconceptlon IS 
that the latter are determmed solely by a conslderatlon of the inherent prop- 
erties of the material, whereas m reality they are governed by many other 
factors To Illustrate, handling procedures for a speclflc material will be 
determmed by the followmg 

(a) Its inherent properties e g , physlcochemlcal characteristics (such as 
bollmg point, vapour pressure, density, particle nze, flammability hmlts) 
and toxicology (u-rltancy to eye, skin, or respiratory system, sensltlsmg po- 
tential, carcinogenicity) 

(b) The scale of the operatron e g , very different handlmglstorage condl- 
tlons would be required for gallon volumes of concentrated aqueous ammo- 
nia on the plant compared with mllhhtre quantities m the laboratory Gen- 
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erally, it IS the scale mtermedlate between laboratory and full-scale produc- 
tion which creates the greatest problem For example pilot-plant operations 
are required frequently for new materials and the pressure 1s always there to 
handle these substances m large quantltles before all data, particularly toxlc- 
lty data, are available Also, the scale of operation often necessitates the 
manhandling of drums, kegs, sacks, etc , whereas m full-scale production 
mechanical handling of tanker quantltles is more often encountered 

(c) the nature of the process. e g , handlmg procedures for chemicals m 
open vessels at ambient pressures would differ from those mvolvmg the same 
material used m high-pressure processes Table 1 illustrates the effect of the 
nature of the process on the speclflcatlon required for extract ventllatlon 
systems [ 151 

TABLE 1 

Range of exhaust ventllatlon capture velocltles for various types of processes 

Condltlon of dlsperslon Examples Capture 
of contammant velocltles 

(ftlmm) 

Released with practically 
no velocity Into quiet air 

Released at low velocltles 
Into moderately still ur 

Active generatlon Into 
zone of rapid air motion 

Released at high mltlal 
velocity mto zone of 
very rapld air motion 

Evaporatron from tanks, 
degreasmg, etc 

Spray booths, Intermittent 
container flllmg, low speed conveyor 
transfers, welding, plating. plckhng 

Spray pamtmg In shallow booths, 
barrel flllmg, conveyor loadtng, 
crushers 

50-100 

100-200 

200-500 

Grmdmg, abrasive blastmg, 
tumblmg 

500-2000 

(d) the presence of co-reagents e g , a safe procedure for operations m- 
volvmg a murture of formaldehyde and hydrochloric acid would not be ar- 
rived at by sunply “adding” the mstructlons for handling the mdlvldual 
chemicals because of the possible interaction to form bls(chloromethy1) 
ether, a potent carcmogen Clearly not every hazardous Interaction can be 
foreseen and Indeed few could be accommodated on material safety data 
sheets To put this m context the hazardous mteractlons of nitric acid oc- 
cupy 22 pages m one text [ 161 

(e) The level and duration of exposure e g , use of personal protection 
may be acceptable for short exposure to chemicals durmg mamtenance or m 
emergencies but unacceptable to protect agamst exposures to the same sub- 
stance contmuously throughout the work-day 
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(f) The presence of rndrrect hazards e g., the nearby existence of unre- 
lated hazards such as noise may demand the use of personal protection not 
ldentlflable by conslderatlon of any of the foregomg factors 

Hence, while supphers cannot be reheved of then responslbllltles to pro- 
vlde mformatlon on theu products as mentloned earher, clearly some ele- 
ments of the apphed data can only be provided by the user 

3 2 The effectweness of the communlcatlon 
Although the provlslon of mformatlon 1s crucial m complying with The 

Act, m order to achieve Its obJectlve of reducmg nsk the data must be com- 
mumcated effectwely 

Interestingly, the Robens’ Report [ 171 observed that 

“It IS apparent that a great deal of research and advisory hterature IS provtded What 1s 
lackmg IS an effective means of ensurmg that the mformatlon IS always avaIlable to those 

who need to know” 

One study [18] concluded that commumcatlon failure m one form or 
another 1s responsible for the majority of accidents Commumcatlon can be 
considered as a cham of events as summansed m the sunple model m Fg 1 
It follows that to ensure a communlcatlon brmgs about the desired actions, 
all aspects of the commumcatlon process need to be consldered. with the- 
provlslon of feedback mechamsms at each stage to monitor Its effectlvenesq 

Fig 1 Commumcatlons model 

In the present context, responslbdlty for the frost two stages In the chain 
(data generation and transmlsslon) are pnmanly the responslbdlty of the 
manufacturer or suppher Equally, however, It IS essential for the user (cus- 
tomer) of the chemical to ensure that the data, once received, are dlsseml- 
nated throughout the orgamsatlon and not flied unannounced m the Buyer’s 
Office or m the stores 

For the mformatlon to be effective the employer also has a duty at the 
interpretation stage Thus he must check that it can be understood This 
necessitates some conslderatlon of the background of the reclplents of the 
data, smce this dictates their mformatlon needs and theu ability or responsl- 
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blllty wth regard the different stages of the commumcatlon network For 
example, Medical and HyDene Departments may requve detzuled pnmary 
data whilst plant operatives will demand precise handling mstructlons for 
the substances. Feedback facllltles must be set up, for example, 
l between the Hygiene and Safety Departments and the supplier (amongst 

others), and 
l between the operators plus then Safety Representatives, lme management 

and the Company Safety and Hygiene Departments (amongst others) 
The requests by supphers for the recipients of Data Sheets to provide written 
acknowledgement of receipt of the mformatlon, referred to earlier, IS an 
understandable attempt by some to establish a feedback loop between the 
“transmlsnon” and “reception” stages 

4. Implications for management strategies 

For operations mvolvmg simple and unchangmg technology, a small var- 
iety of chemicals, and where the homogeneity of the workforce background 
can be guaranteed, it may be feasible to rely solely on well-constructed, com- 
mercially avdable matenal safety and hygiene data sheets. As the sltuatlon 
becomes more complex the employer must assume more and more responsi- 
blllty for devlsmg an m-house document In some sltuatlons such as m large 
Research laboratones the posltlon IS further comphcated by the followmg 
(a) mde selection of compounds m small-scale use at the bench (typically 

a large laboratory may hold several thousand reagents, solvents, gases 
etc m stock) 

(b) large-scale use of a smaller number of materials at the pilot-plant stage 
of development 

(c) wide variety of complex technology avtulable, embracmg sources of 
lonlsmg radiation, extremes of pressure and temperature, etc 

(d) study of novel reactions and synthesis of new substances of unknown 
hazard; the necessity and logic for this has been discussed by Gardmer 
iI91 

(e) diverse background of Its employees including sclentlsts (chemists and 
non-chemists), techmclans with varymg degrees of expenence, trades- 
men, craftsmen, process operators and unslulled labour, all of whom at 
some stage may handle chemicals, either knowmgly or inadvertently 

In such cmzumstances the orgamsatlon must identify routine tasks for 
which detailed Codes of Safe Workmg Practice can be developed These 
should hst the precautions required for each process, both under normal 
condltlons and for all foreseeable contmgencles A more flexible arrange- 
ment IS essential for non-routme operations when a greater reliance must 
be placed on the quahhcations, expenence and Judgement of line manage- 
ment This requires there to be readily avalable a library contaming sup- 
pliers’ hterature, standard texts (a small selection IS mcluded m the refer- 
ences [ 16,20-291). official pubhcatlons, and m-house safety data Depend- 
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mg upon the size of the organlsatlons several such hbrarles may be required 
in strategically useful locations for maxunum use For most up-todate in- 
formation access to relevant Journals and/or abstracting services, on-lme ht- 
erature retrieval systems and current awareness bulletms are required The 
latter may be obtamed commercially or constructed wlthm the orgamsatlon 
Staff will need to be tramed m relevant aspects of safety and hygiene and m 
use of the hterature However one report [30] concludes that to-date The 
Act has had no impact on modlfymg academic syllabi and suggests graduates 
are as lll-equlpped as ever to cope with this additional responslblhty If this 
is so then employers must accept the challenge of trammg their employees 
themselves m order to fully discharge their duties This m turn requires ac- 
cess to “experts”, such as hygienists, occupational physicians, mformatlon 
scientists, etc The mevltable growth of apphcatlon of computerlsatlon in 
this field may be helpful Already the use of computers m Health and Safety 
has been demonstrated for storage of environmental momtormg data, medl- 
cal reports, for epldemlology surveys, for storage and analysis of accident 
statlstlcs, chemical registers. and for rapid on-line literature searches [31-- 
381 Computerlsed transmlsslon of data and the rapid searching of the most 
recent versions of documents constantly requlrmg revision (such as company 
manuals and data banks of primary mformatlon) can be effectively achieved 
usmg View Data systems However for guidance on speclflc materials m a 
particular sltuatlon, a more mteractlve computerlsed system would be 
needed for obtaining such advice because of the variety of factors which In- 
fluence the handlmg requirements Development of such Expert/Knowledge 
systems would enable logical mterrogatlon of the programme package by a 
novice with the view to obtammg a solution to hu specific problem wlthout 
the necessity for direct access to hyglenlsts, etc for everyday problems 
Though several m-house attempts of this approach have been described 
[39,40] it 1s currently restrlcted by avallablhty of commercial software 

5. Conclusions 

Provlslon of mformatlon on chemicals 1s crucial m promotmg the safe 
handhng of materials Suppliers have legal obhgatlons to provide (and gener- 
ate where necessary) data on their products. Employers also have a duty to 
ensure mformatlon 1s avrulable to employees but they must also make sure It 
1s understandable and relevant to their speclflc operations In certam sltua- 
tlons, employers may need to ascertain data from the literature For large or 
complex orgamsatlons modern computensed techniques m mformatlon 
science may be beneflclal, e g , access to on-lme data bases, View Data sys- 
tems, Expert/Knowledge systems etc 
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