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A FE/\TURE of rcucvclopcd city cen tres is 
multi -storey ca r parks which have been erected in 
;111 auempl to control roadside p<irking <ind aid 

traffic Onw. These car parks have hcen erected on sites 
either periphernl to the city centre or as part of re­
developments either under, as part of, or on top of 
shopping precincts. 

Regulations or codes of practice have been issued by 
the Department of the Environment (DoE) for the 
design and construction of multistorey carparks as 
Building Regulations 1965, in particular Part E (Struc­
tural Fire Precautions). Multistorey carparks fall within 
purpose group VIII (storage and general) as defined in 
regulation E2. Circular 17/68 (Ministry of Housing and 
Local Government) further develops this area. These 
regulations are directed primarily to safeguarding con­
struction and fire hazard standards. The problem of 
pollution from motor vehicles in confined spaces does 
not appear to be considered. 

Our attention has been drawn to the problems of 
pollution in carparks which occur at certain times, these 
times generally being associated with traffic congestion 
within and/or without the carpark. The public has 
sensed gross pollution conditions within the carparks, 
and voiced its concern. 

Our studies have been conducted at a variety of car­
parks of widely differing design, in different towns and 
cities over a range of 300 miles in England. We do not 
identify the carparks, since we feel this to be a national 
problem which should not be sensationalized locally. 
Further, following our work, some measures have been 
taken to reduce the pollution levels in the carparks 
worst affected. 

Initially we were concerned with carbon monoxide 
concentrations within the carparks, but later interest 
developed in the lead concentrations of the carpark 
atmospheres and in the blood of carpark employees. 

RESULTS 
CARBON MONOXIDE was measured using a Draeger­
Normalair hand pump with tube No. 25601 5/c, range 
0-150 or 0-700 ppm according to the number of strokes 
of the pump. The model number of the tube used has 
been tested against standardized gas mixture and found 
to be accurate.• A recent report has shown the main 
source of error when using these tubes to be that of the 
operator in reading the position of developed stain.2 A 
standard procedure was adhered to for reading the 

length of stain, and thus the pollutant concentrntion. 
Transient carbon monoxide values were measured 
using an 'Ecolyser' apparatus calibrated with standard 
gas mixtures. Lead concentrations were measured in­
side the pay kiosk using a Charles Austen Duplex 2F 
pump drawing an average 1 ·5m 3 of air per hour. The 
samples were drawn through a 47mm diameter What­
man GF/F glass fibre retained in a Bulkley White 
open filter holder. The intake. funnel of the plastic 
sampling tube was sited at head level approximately 
0·5m from the car-park attendant. Lead on the filter 
papers were determined using standard techniques by 
the County Analyst of Leicestershire. 

We look at the carparks investigated in terms of their 
configurations. 

Carpark 'A' 
Carpark A is the most interesting case of those investi­
gated. Designed and built to comply with the regula­
tions described in the introduction, it measures at max­
imum dimension J 30x l 30m approx. with a head clear­
ance of slightly over 2m. T he carpark is situated on top 
of a redeveloped shopping centre which essent ially 
occupies a whole city hlock and is comprised of two 
floors. The lower floor of the carpark has an extremely 
reticulated and obstructed configuration because of 
skylights, plant rooms, offices, service shafts and walls 
which protrude through from the redevelopment 
below. The upper floor of the carpark is the roof of the 
redevelopment complex and is completely open. The 
lower floor can thus be envisaged as a very thin sand­
wich, 130x 130m and 2m high, almost all of which is 
covered. 

A survey over one week was undertaken, in detail for 
a very busy day and in contrast for a "quiet" weekday. 
Two points or areas of high pollution and associated 
high vehicular congestion were identified. The first 
occurred at an internal traffic junction with several 
conflicting traffic flows. Carbon monoxide levels are 
given in Table I for a congested traffic period at this 
point. (We define congestion as occurring during a 
period of traffic immobility or very limited mobility, the 
latter being less than Sm/min.) Levels of carbon mon­
oxide were recorded up to 120 ppm at this point. Back­
ground values were regarded as those recorded at the 
edge of the carpark, overlooking a main thoroughfare 
at a height of 15m approx. In the absence of traffic 
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TAFILE I 
Carbon Monoxide Concf'ntrariofl.S Within Carparlc A 

Saturday T~dav 
Time 1st Point 2nd Point /st Point 2nd Point 

07.15 112 010 0/1 ·5 0·510·5 
08.15 Ml·5 210·5 0·511 1/0 
09.30 1210·5 3/0·5 I/I 510 
10.30 40/l ·5 610 211 7/0 
11.30 50/I 75/0 610·5 1010·5 
12.30 120/2 125/0 
l:UIO 811 ·5 J'.i/O 
13.30 45/1 ·5 810 
14.00 15/1·5 10/0·5 
14.30 3512 75/0 
15.00 20/l ·5 14/0·5 
15.45 55/2 110/0 
16.00 1811 ·5 10/0 
16.45 60/2 11!0/0 
17.00 210/0 411·5 3/0 
17.05 160/0 
17.10 190/0 
17.15 130/0 
17.20 I 60/0 
18.00 3/1 4/0 811·5 610 
19.00 211 7/0 1/0·5 210 
20.00 211 ·5 3/0 
21.00 1/1 1/0 0·510·5 3/0 
22.00 Ill ·5 3/0 611 110 
23.00 512·5 210 311 ·5 0/0 
24.00 0/1·5 0/0·5 4/1 OIO·S 

Values are expressed as ppm CO/wind speed in ms-• . 

TABLE JI 

Carbon Monoxide and Lead Concentration in Carparlc Bl Kiosks 

Day Period Lead, µgm-> Carbon Monoxide, ppm 

Tuesday 24 hours 0·45 
Wednesday 24 hours 2·08 
Thursday 24 hours l ·22 
Friday 24 hours 1·39 
Saturday 09.00 0·49 5 

10.00 3·20 20 
11.00 16·62 80 
12.00 7·07 130 
13·00 11 ·88 90 
14.00 12·71 70 
15.00 7·78 70 130 
16.00 9·86 30 130 
17.00 4·31 so I 10 
18.00 6·32 so 200 
19.00 10·82 I 8 
22.00 0·97 

Kiosk Kiosk 
1 2 

congestion high levels of carbon monoxide did not 
occur, Table I. 

A second point of high pollution potential was found 
on the exit ramp of the carpark which takes the form of 
an intertwined double helix of entrance and exist 
ramps, enclosed in a totally glazed rotunda. Egress 
from the exit ramp at peak times was substantially hin­
dered, and frequently stopped completely, by traffic 
congestion in the city centre streets. The exit ramp then 
effectively comprises a small enclosed space with 
stationary vehicles running their engines, generally with 
their chokes operative . A typical set of values for car­
bon monoxide levels found are given in Table I and 
comparison is made with a "quiet" day in that table and 
also in Figure 1. Peak values of 210 ppm carbon 
monoxide are found, with transient values going up to 
450 ppm. Further observations have found values up to 
280 ppm at other peak times. 

The values of 210 anti 280 ppm 4uotcd a hove is the 
average over a period of 2- 3 minutes. the time neces­
sary for the analytical procedure and gives the more 
concern because these values arc inhaled by people sit­
ting in vehicles which arc relatively immobilized for 
periods of up to 35- 40 minutes. In extreme circum­
stances, much longer periods of exposure can occur. 
The longest time for congestion causing delays to vehi­
cles leaving a city centre carpark known to the authors 
is I 05 minutes (but not from the carpark under discus­
sion) in the shopping period just prior to Christmas. 

Measurement of carbon monoxide inside the cash 
kiosks showed levels ranging hctwccn 50 and 80 ppm, 
which i:oi in excess of the recommended TLV values. 

Carpark Bl 
This corpork is constructed or a ground floor and four 
decks. muinly open at the edges, for the upper levels, 
overull dimension:;; being 70x 38m. with C1n avcrn~c 
height of 3· Im. In comparison with carp;nk A. this 
carpark has a relatively open deck structure. heing 
completely open on one or both sides at most points. 
the maximum depth from any open side being 38m. 
Only at the exit gap from the first deck were values of 
150 ppm carbon monoxide found for a continuously 
moving traffic stream. The rate determining factor for 
egress of vehicles from the carpark was the payment 
procedure at the cash kiosks. the road on to which the 
vehicles move from the carpark being ahlc to accom­
modate the flow even in peak hours. lnvcstig<ltions 
were concentrated into periods or maximum traffic 
movement out of the carpark . As this carpark is rela­
tively open and congestion within it of low probability. 
it does not pose a seriou hazard to its users. 

On the other hand. the cash kiosks were found to 
have very high carbon monoxide levels at 250-300 ppm 
and continuous monitoring was carried out for hoth 
kiosks to assess the hazard of atmospheric lead and 
carbon monoxide to the attendants. 

The position of the kiosks in this carpark is interest­
ing and probably critical. being in a wide. low tunnel 
which forms both the entrance and exit to the carpark. 
Continuous monitoring for lead was carried out during 
the carpork opening hours. 07 .00 to 2 1 .no. Mone.Jay to 
Friday. Saturday was the day of maximum usage for the 
caf'(>ark and sampling was carried out for successive 
penods of one hour duration from 07 .00 to 19.00. Use 
of the carpark had virtually ceased by 19.00 and the 
finnl sampling perioc.J was 19.00-21.00. The levels 
measured as a result of the 24 hours monitoring during 
the week were not excessive, being 2·08cmg/m~ max­
imum for lead . The hourly measurements for the 
Saturday indicated a progressive increase in lead con­
centration which coincided with usage of the carpark. A 
peak value of J 6·62µ.g/m 1 was found for the period 
1 o.~0-1 ] .00. with slightly lower values for other 
periods. The average for the period 08.00--19 .00 was 
8·09µ.g/m 1 lead. Concurrent measurements of carbon 
monoxide were made and arc shown in Figure 2. Addi­
tional measurements of carhon monoxide were made 
outside the kiosks showed that concentrations could 
vary significantly within short periods of time, as shown 
in Table II. 

The volume of vehicles using the carpark was neglig­
ible until 09.00, after which the volume increased 
rapidly such that there was continuous movement both 
in and out of the carpark . For long periods of time there 
was an unbroken queue of cars waiting to leave and for 
shorter but significant periods a queue waiting to enter. 
During such periods cars left the carpark at an average 



170 VEHICULAR POLLUTION IN CAR PARKS 

rate of one every 2~ minutes. 
The monitoring exercise for this carpark confirms 

that during periods of peak usage concentrations of 
vehicular pollutants rise to levels considerably in excess 
of those recommended. It is accepted that one-hourly 
monitoring shows only peak levels but the consistently 
high readings for both carbon monoxide and lead over 
the period 10.00-19.00 hours suggests that the peaks 
arc not untypical for each hour. 

Carpark B2 
The design of this carpark is similar to that of B 1 but is 
even more open and is also sited well clear of other 
buildings such that these two factors together create a 
substantial through draught for all but the most stable 
weather conditio.ns. The location of the carpark is away 
from the city centre and is not as intensively used as the 
other carparks. The carpark also exits on to a gyratory 
traffic system through an open roadway. Any build-up 
of traffic occurs on the roadway prior to joining the 
traffic system which itself disperses traffic rapidly in 
peak periods. The maximum value of carbon monoxide 
recorded was 30 ppm, in the vicinity of two cars waiting 
to exit at the pay kiosk. The carpark has a low probabil­
ity of causing pollution hazard to people using it and to 
its attendants. 

~ 

e: 
o· 
u 

0-SATURDA.Y 

•-TUESDAY 

9 11 
AM 

I 3 
TIME 

5 7 l't1 9 If 

Figure J. Variation of Carbon Monoxide with time on exit ramp of car 
park 'A' for a Saturday (0) and Tuesday (.). 

Carpark B3 
This carpark is similar in design to Bl and B2 but 
occupies the space over an extensive car showroom and 
workshop development occupying a whole block. The 
carpark lowest floor is thus raised about 1 Om above the 
major road to which it fronts and is well exposed to 
winds. The various decks of the carpark are open and a 
depth composed only of two carparking spaces and a 
roadway each side, with large gaps for traffic circulation 
providing a through draught. The carparking decks are 
of sufficient area and height to allow good dilution and 
dispersal of vehicle exhaust gases, the upper decks 
being in the main operi upon all sides. 

Carpark B4 
This carpark is in the town centre of a recently 
developed area and is one of five carparks built within a 
central ring containing the shopping centre. The car­
park comprises a ground floor and three upper decks, in 
a long, open configuration. The carpark 1s two road­
ways and four carparking spaces wide and egress from 
the carpark is by automatic barriers for a standard 
charge, the barriers being operated by ground pressure 
sensors. The barriers are situated in an open area and 
vehicles proceed via a short length of roadway on to the 
central ring road, which is able to disperse traffic 
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Figure 2. Hourly Variations of Carbon Monoxide(.) and Lead (0) 
in kiosk of carpark Bl. 
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rapidly at pcnk periods. The maximum level of carbon 
monoxide recorded was 33 ppm, at the vehicle exit 
from the carpark at a steady vehicle exit rate of 200 per 
hour. 

Carpark Cl 
A common type of carpark is reprc ented by type CI, a 
continuous rnmp with, in this case, six turn . The con­
tinuous deck i!'. 1 Sm wide and i ·open at the outer edge 
but for a retaining wall. The only enclosed part is at the 
lowest levels where the carpark is enveloped in an 
associated redevelopment of shops and a public house . 
This carpark is close lo a city centre and exits into a 
traffic area which is liable to congestion and which has 
only one route leading away from it. The enclosed low­
est level of the ramp and the reasonable liability to 
traffic congestion leads to some concern over the inci­
pient hazard posed by this carpark. 

The pay kiosk is again found to have internal levels 
of carbon monoxide a t 110-130 ppm over significant 
periods of time during periods of continuous use. It is 
pertinent to note that at the times of measurement the 
attendants had been on duty for eight hours and shifts 
of over twelve hours are common. 

Carpark C2 
An interesting comparison is with a carpark con­
structed of two intertwined continuous ramps. The si te 
is much larger than in carpark Cl with a large airspace 
in a central well. The entrance and exit for each ramp 
form a confined tunnel in which the pay kiosks arc 
si1ua1ed . The highest carbon monoxide concentrations 
recorded were SO ppm, adjacent to the cnsh kiosk dur­
ing a period of continuous use. Low values were found 
on the parking decks of lhe carpark itself, the ramps 
being quite open upan from the retaining wall. The 
carpark is situated on a large site with low level 
development around it within a circular traffic system, 
well away from developments of a similar size. The 
traffic system around 1he carpark rapidly disperses 
traffic at peak times and this factor, together with the 
open structure of the carpark, indicates a low probabil­
ity of a pollution hazard to its users. 

Carpark D 
This carpark is completely different from any of the 
carparks described previously. It occupies a ravine used 
previously as a railway station and may be divided into 
two separa te areas. The major area lies on the bottom 
of the ravine and measures 400x 80m approx, with a 
headroom of 3·Sm and comprises one floor only. The 
carpark is used for the extensive shopping centre above 
and also for the tenant of apartments built above the 
shopping centre. Two points are of particular interest, 
first the carpark is positively ventilated by air drawn 
from above and extensively and thoroughly distributed 
throughout the carpark by a ducting system to give 6 air 
changes each hour . Second, the movement of vehicles 
out of the carpark at peak times is purposively managed 
by several attendants as parr of their duties. an impor­
tant feature found lacking in other carparks. These two 
features, together with a willingness to open additional 
pay kiosks at peak time con trol a potentially severe 
hazard . At peak limes carbon monoxide values of up to 
I OS ppm were recorded in the area immediately in 
front of the pay kiosks. However, the rate of vehicles 
leaving the carpark was such 1hat any queues developed 
a1 peak times were kept to two lines, well separated, of 
five vehicles each. Thus, the levels of pollutant were 
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contained and the lime of expo. ure for the population 
kept to a minimum. Vehicles ex it into a traffic system 
which was able to disperse traffic in peak ho urs. 

On 1he other hand a closely associated carpark has 
the form of a medium size multistorcy structure but 
sunk into lhe ground with only one edge open to the 
ravine. T he lowest level is continuous with that previ­
ously described. Vehicles exit from this carpark by cir­
culating through the various decks and approach the 
pay kiosks at the end of a steeply inclined ramp. Due to 
the complex configuration of this carpark the ventila­
tion was not as effective as in the other carpark. At 
peak times a substantial queue of vehicles was observed 
wending throughout the levels of the carpark . Peak 
levels of 450 and 400 ppm carbon monoxide were 
observed under these conditions for lower levels of the 
carpark, which together with a recorded exit time of 25 
minutes noted for a succession of certain vehicles, over 
a period of at least 4S minutes poses a serious hazard to 
the users of the carpark. Values of l 00-170 ppm were 
noted on the steep exit ramp for carbon monoxide 
whilst values of 200-270 ppm were recorded by the pay 
kiosks. 

DISCUSSION 
THE RESULTS presented show a large variation in the 
hazards posed by carparks towards their users. There is 
a close rela tionship between congestion of vehicles 
within the carpark and localized carbon monoxide con­
centrations, which may be extended to include lead 
concentrations, wi1hin the carpark. T he carpark atten­
dants are particularly exposed to high concentrations of 
carbon monoxide and lead for significant time periods. 
The time exposure of ca rpark attendants is different 
from that of l'he general population using the carparks 
but then also is the allow<1blc response/exposure of 
these two groups. By being at work, a carpark. a1tcn­
dant is presumed to be both fit and adult. A cross­
section of the general population contains in addition 
unfit adults, babies, young children and elderly people. 
The whole question of TL V and continuous exposure 
limits for the general population a nd the working popu­
lation is confused, as has been discussed recently .3 In 
addition there are clear differences of philo ophy and 
emphasis be1ween We ·tern Europe and the USA on 
one hand and that of Eastern Europe on the 01her. 

The carparks investigated in this work show a com­
plex combination of factors in determining the levels of 
pollution to which their users a re exposed. The levels of 
internal carbon monoxide appears to depend to an 
inter-related first approximation on first. the congestion 
within a carpark and second, the physical configuration 
of that carpark. The term "physical configuration" 
gathers together several factors under one heading to 
describe the ability of the carpark to disperse traffic 
fumes from a n internal point furthest awa y from an· 
outside edge. · 

Surveying the examples described it is clear that the 
design of a carpark can have a profound effect on the 
circulation of air-the natural ven1ilation-within the 
structure. An associated factor is the open characler of 
the site which may affect the impact of ambient a ir 
movements on the air masses within the carpark. We 
define a simple measure of these complex factors as the 
"porosity" of the st ructure, measured as the lowest 
ventilating wind velocity a t a point within the carpark 
divided by the wind speed measured on the carpark 
roof. Thus, in example A, the lowest values of wind 
speed within the first level of the carpark were found to 
be approximately one third that of the values on the 
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PJWn and u1111h~lnKh:d lnp deck, only twn metres 
ab1we in physical 1enns,. In dl.'lining such a simplistic 
11.'rm ii mus1 he l.'mphasiM:d tha1 its dnivati(1n should be 
madc wilh cau1ion . Jn many carparJ..s 1hc powsity of 
1hc struc111rc. as defined. will almnst certainlv varv with 
wind din:ction . As we arc concerned with puhlic ticallh. 
the:- lowcsl n:adin!! should be used. to give the m<,st 
pl.'ssimistic value or the carparks ability 10 vcntilalc 
itself n:tlurallv . 

Congestion.of a carp;irk i. difficult to define. particu­
larly in the context <lf its liability to conge. 1ion at peak 
pl.'riods. T0 simplify lhe arguments. we assume the fol­
lnwin!_! . Fina. that 80 per cent <'f a carparks capacity 
sh<'uld he expected to leave within a thirty-minute 
pl•riod . Second. the number of exits which are physi­
cally distinct should be recognized . In this way, for 
in. lilnce. two lanes and kiosks which exit into one con­
strained exit lane . hould be counted as one lane . Two 
exit lanes either together or separate. count as two 
lanes. The numhcr of vehicles wishing to exit. for the 
purposes of calculating congestion. is 80 per cent of 
total capacity divided by the number of physically dis­
tinc t exit lanes. Thus. a carpark of 500 vehicles capacity 
wi1h two exit lanes unJ kiosks hut only one constrained 
(i .e. long and narrow) final exit woulJ give a value of 
400 vchicks per :rn minutes. This outward flow is then 
compared wi1h !he maximum vehicular now per 30 
minutes nf the road system into which the carpark exits. 
ll1e maximum outOow may therefore he expres ed as a 
fral.'tion of lhe immcdiutcly loc:il traffic now . 

A final foctor is the m;111agement of the carpark. an 
extremely subjective area. In our experience. carparks 
which have a standard charge for use can process vehi­
cles out through the exit lanes more quickly than those 
for which a ticket has to be presented and a charge 
calculated . There is a lso the area of responsiveness to 
sudden flows of vehicles wishing 10 leave the carpark . A 
typical example of this would be a carpark situated 
close to a theatre. When the evening performance is 
over. a sudden rush of cveral hundred cars can 
severely overload the capacity of the kiosks to process 
the charges. In one case. that of carpark •A', congest ion 
can cause up to 40 minutes delay in the region of 22 .00 
hours. a situation caused in the main by the lack of 
response of the carpark management to open a second 
kiosk that is readily available. even though the vehicles 
exit into a traffic system which is operating at well 
helow maximum capacity at that time. The rate deter­
mining. step for egress of the vehicles from the carpark 
is solely the financial charging process, clearly i1_1ade­
quate in this case fQr dealing with a sudden increase in 
traffic flow. 

Finally, there is the quality of the carpark manage­
ment, a very variable quantity. The importance of a 
purposeful , interventionist, carpark management can­
not be overemphasized . It is a basic observation of this 
work that, given several exit routes, carpark users will 
place and/or so conduct their vehicles as to minimize 
the capacity of those exit routes . lt is assumed that the 
function of management in this context should be to 
counteract this tendency and purposively intervene to 
so arrange maximum traffic flow. One carpark man­
agement described does this in a competent a nd well 
instructed manner, an action which together with forced 
ventilation due to the construction of the carpark , is 
decisive in keeping pollution levels low. On the othc:r 
hand, in another carpark, employees other than the 
kiosk staff and supervisory management (the latter 
generally having responsibility for other carparks as 
well and therefore not present continuously during 

ewn orricc hours) were clearly actin!! without co herent 
ins1ruc1iom in the event of traffic conge ~ i ion within the 
c<1rpark . The management nf a carparl- can affect the 
rnngestion \\'ithin till' structure in a m;:inncr qu ite !-Cpa­
ratc from the factors described previously. 

The rl.'s11lt s reported here show 1ha1 whilst the m<1jor­
ity llf carparks do not pose health hazard~ 10 thei r u. er . . 
some ca rparks hy virtue of their uesign . site configurn­
tion . po. it ion nnd poor quality of management. uo pose 
such a hazard . The major cause of the hazard is pollu ­
tion from the congested motor vehicle. seeking egress 
which builds up faster than it can he di!'pcrsctl . The 
attendants within the carpark arc expo. cd to high levels 
of carbon monoxide. which exceed the TL V concept 
limit. and also to high levels of particulate lead. the 
latte r being probably more important. 

APPENDIX 
THE THREE areas.that we have ckscrihcd a. affecting 
the levels of pollution within carparks. viz: the porosity. 
the capacity of the surrounding traffic system to ahsClrh 
the outward Row from the carpark and the quality of 
the carpark management, together determine the 
hazard to the carpark users . It should he pnssihk to 
quantiry ' thcsc factors so as to huild up an illlkx with 
which to as!'css the pollution poten1i;il nf a l·arpark . 
From the examples cited, it is diflicult to assign greater 
weight to one factor than to another: 1hndnrc we 
assign equal weight to each faolor am.I cak11l;i1c c;ich 
factors contribut ion as follows:-

I . Tire /'oro.~ity or Natural Ventilation F11c1or 
The calculation of this factor is quite . 1raigh1ronvanl. 
The. natural draught within the carpark is divitlcJ by the 
windspced around the carpark, as measureJ by that 
recorded on the roof of the carpark . The lowest 
recorded value is used, with respect to wind direction. 
The contribution of this factor mav therefore be 
expressed as:-Lowest internal wimf speed/external 
(roof) wind speed x 33!, . 

2. The Ourffow/Traffic Dispersal Capacity Fanor 
The capacity· of the carpark is calculated at the 80 per 
cent level and then divided by the numl"icr of physically 
distinct exit lanes or channels to give the effective out­
ward flow per 30 minutes. This vehicle flow is then 
divided by the capacity of the traffic system into which 
the carpark empt it~ . x 33~ . 

3. The Management Factor 
This factor is the least quantitative and most subjective 
of the three . As several subfactors contribute . these are 
treated separately. First the charging pwcess is rated 
on a scale of J-J I . A standard charge for all vehicles. 
irrespective of time parked. collected automatically 
would be rated 11 whilst a charge system which needs 
calculation and is collected automaticalh· without anv 
manual help or supervision would be rntrd at I . A cai­
culated char!_!e collected manually would be inll' r­
mcdia te at o. The second sub-factor is that of the 
responsiveness of the carparli. mnnagcment to ~uddcn 
changes in traffic flow. e.g. by opening a second kiosk 
and exit lanes, or additional such facilities . This a sub­
jective assessment to be made also on a scale of 1-1 I. 
Finally. there is the quality of the management of the 
carpark employees in managing the internal flow of 
traffic within the carpark and with particular reference 
to maintaining maximum flow to the cash kiosks. again 
scored 1-11. 

Continued on page 192 
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Until recently one of the main and accepted goals of 
treatment for alcohol abuse was total abstinence . This 
has come under increasing scrutiny by sociologists, 
psychologists and other professionals working in treat­
ment programmes. The results of controlled drinking 
obtained by Sobcll nnd Sobcl1 8 appear very encouraging, 
though they arc locali7.cd and therefore any treatment 
with the goal of controlled drinking would benefit by 
further research evaluation. 

On a wider level alcohol abuse has an impact on 
society and society has a responsibility towards the 
prevention of alcohol abuse and the strategies a••ailable 
could be far reaching and widespread . At the tertiary 
level of prevention further co-operation is required, 
either on an area and or regional basis, between general 
psychiatric units, addiction units, Social Services 
Departments, the Probation Service and voluntary 
org:misations in order to comprehensively service the 
population who arc already receiving help or will be 
receiving help in the ne.ar future. On the secondary 
level there is an opportunity for new programmes on 
alcohol abuse to be started, such as the involvement of 
General Practitioners to diagnose problematic drinking 
amongst their patients for possible early referral to 
agencies for help, or for people to be helped as Out­
Patients at surgeries or clinics with the help of trained 
personnel in alcohol abuse. Further, industry could take 
a crucial role in helping people with alcohol problems by 
initiating programmes themselves, their own personnel 
could be trained in counselling, the co-operation of 
management and trade unions would of course be vital 
if this area of help was to be offered to people. The 
government themselves could initiate action by starting 
alcohol abuse programmes in the Civil Servi~. local 

VEHICULAR POLLUTION 
Co11ti1111edfrom page 172 

The total of these three major factors is 99j. Car­
parks with low scores must be examined closely to 
reduce the possibility of a serious pollution hazard 
occurring under unusual conditions, e.g. for a city 
~ntre carpa rk the shopping period immediately before 
Christmas gives increased levels of use, and increased 
traffic flows in the city centre traffic syslems. These are 
prime preconditions for congestion to occur within a 
carpark. Alternative exi!".ting procedures and routes 
offer the most readily available solution. together with 
an increased level of immediate management at peak 
times. A further precaution would be to instal a con­
tinuous monitoring system for carbon monoxide with 
an alarm system which activates warning signs asking 
people to switch off their engines. The diversity of ear­
parks is such that each one must be surveyed and a 
specific solution found as necessary for each one. 

We are grateful for support from many local 
authorities and the Leicester Polytechnic. 
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government and public industry. In addition, govern­
ment action, in terms of legislation, coul<l be considered 
in preventing future alcohol abuse, by not increasing 
outlets for the sale of alcohol, raising the price of alcohol 
and not implementing certain aspects of the Erroll 
Report~ which may lea<l to an increase in the prevalence 
of alcohol abuse. 

The future role of Social Services Departments leads 
into consideration of primary strategies to prevent 
alcohol abuse, in terms of whether such departments 
will consider it part of their responsibility to positively 
promote features of attractive family and social life for 
people. Other questions which seem to be important 
on a primary level are whether people have sufficient 
space in which to live, what the quality of most people's 
Jives arc like, whether they have employment that is 
meaningful, whether their housing is something im­
portant and to be valued and how much leisure facilities 
are available. 

In other words, like individuals, whether society is 
not O.K. and a difficult struggle or whether society is 
Born to Win and is liberated and transformed For people. 
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