Environmental Assessment of Industrial
Buildings using BREEAM

The environmental assessment of buildings is a potentially powerful means of reducing

environmental impacts including those arising from energy consumption, writes Josephine Prior,
Alan Yates and Paul Bartlett, Building Research Establishment
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ment (BRE) launched the first version of

its environmental assessment method
(BREEAM) for new oOffice designsl. The
scheme is voluntary and self financing. Cur-
rently around 25% of new office develop-
ments apply for a BREEAM assessment.
Since then four additional versions have been
launched, each covering different building
types: New Homes, New Superstores and
Supermarkets, Existing Offices and, most
recently, New Industrial Buildings. In addi-
tion, the original version for new offices has
been updated to keep abreast of emerging
environmental issues.

[~ BREEAM/New Industrial Units? was
launched in November 1993 and applies to
the design stage of new industrial, warehous-
ing and non-food retail units. The level of
building services provided, and the type of
occupancy, varies considerably in this sector
from the factory unit where only the office
accommodation has been specified with ser-
vices to fully fitted stores. The size and use
should be no obstacle for assessment under
the scheme as it concentrates on the building
fabric and services. The process or activity
undertaken in the building is not included in
the assessment. The method is capable of
assessing both speculative and bespoke pro-
jects, thereby giving developers two distinct

optioni_,

I n 1990 the Building Research Establish-

Advance fa-cto@ unit of Slouéb Estates plc which was assessed under BREEAM 5/93
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The response related to new office devel-
opments demonstrates that clients, designers
and building users, who participate in
BREEAM, are convinced that there are real
benefits in addressing environmental con-
cerns. It has been developed with support of
private sector sponsors, listed in Fig 1. and the
ECD Partnership.

Assessment approach and issues covered
BREEAM specifies criteria for a range of
environmental issues. Its main objectives are:

@To stimulate the market for environmen-
tally friendlier buildings and enable develop-
ers, designers and users to respond to this
demand

@To reduce the long term impact of buildings
on global, local and indoor environments
@®To encourage designers and specifiers to
become more environmentally sensitive
@To set targets and standards which are inde-
pendently assessed, so helping to minimise
false claims of environmental friendliness

The BREEAM assessment is divided into
three sections, covering the global, local, and
indoor environments. It gives credits for
aspects of the design which meet specific tar-
gets within these sections. In devising the tar-
gets, the emphasis has been on action and
changes which can be made now, using well

established techniques, often with little impact
on either capital or life cycle costs. It deals
with aspects for which there is a consensus of
scientific opinion of the environmental prob-
lems they cause and which can readily be
assessed at the design stage. However, the
assessment method is not fixed and other
issues will be added and amended as more
information becomes available through regu-
lar reviews.

A summary of the issues assessed under
BREEAM 5/93 (for New Industrial Units) is
given in Fig 2. Some of the impacts assessed
are discussed in more detail later in the arti-
cle.

The assessment process

The BREEAM assessment method identifies,
and credits, designs where specific targets are
met. It is not expected that designs will meet
all of the target requirements but BREEAM
seeks to encourage a higher level of environ-
mental performance whilst giving flexibility
and choice to the design team and developer.
The credits have been set at a level signifi-
cantly above those required by legislation.
The assessment aims to reduce undesirable
effects on the environment by using the best
available techniques. Thus, achieving one,
or more, of the credits means that the build-
ing is likely to be environmentally better than
a building where the issues have not been
addressed.

BREEAM assessments are carried out by
independent assessors licensed by BRE. A
fundamental feature of BREEAM is that the
process should be participative, and that the
design which comes out of the scheme is
‘greener’ than the one that went in. For this
reason the assessment is a two-stage process
(see Fig 3.)

In order that an indication can be given of
a building’s overall relative performance
across the broad spectrum of issues covered,
BREEAM gives a single rating of FAIR,
GOOD, VERY GOOD or EXCELLENT.
This is calculated by summing the number of
credits achieved in each of the three cate-
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Fig. 1

Slough Estates
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Trafford Park Plc/AMEC

with the support of Stanhope Properties Plc

Sponsors of BREEAM/New Industrial Units

English Estates
Commission for the New Towns

gories. A minimum level of performance is
required both overall and in each section to
ensure a balanced approach.

Energy related issues

Global

The issue of energy efficiency is central to
BREEAM and is assessed in terms of the
resultant carbon dioxide emissions. This is
done by reviewing specific energy efficiency
features which have been included in the
design. BREEAM uses a checklist approach
to award points for specific measures relative
to the resulting reductions in CO; emissions.
Credits are awarded according to the number
of points achieved.

There are three separate checklists. The
first covers office accommodation for all
units, the second covers all operational areas
and the third covers only operational areas fit-
ted with full lighting and space heating sys-
tems.

The EEO/BRE Design Manual for energy
efficiency in factory units3, gives practical
guidance in the planning, development, fit-out
and use of advance factory units in order to
achieve the efficient use of energy. Informa-
tion is given on the options available for
design and construction of the building fab-
ric, and for the selection of the environmen-
tal services of heating, ventilation and lighting
for both the office and operational areas.
Although compiled specifically for advance
factory units where the end use is generally
not known, the information can also be used,
where applicable, for bespoke factories with
a defined activity, since the suitability of the
services options for fitting out for different
types of activities is covered. BREEAM cred-
its the use of this design manual as good prac-
tice,

Oxides of nitrogen (NOx) are produced
during combustion and combine with water
in the upper atmosphere to produce acidic
compounds which are then deposited as acid
rain. Acid rain is responsible for damage to
plants, aquatic life and buildings. Perhaps
even more seriously NOx is a major contrib-
utor of local pollution by facilitating the pro-
duction of ozone at ground level through
photochemically induced reactions. A credit

+awarded for specifying office accommoda-

tion space heating boilers which are fitted
with reduced-NOx emitting burners which
emit NOx at a rate no higher than 200
mg/kWh of delivered energy at full load out-
put. A further credit may be awarded for
specifying similar space heating burners in the
operational area of a fully fitted-out building,

Chlorofluorocarbons (CFCs), hydrochlo-

rofluorocarbons (HCFCs) and halons cause
damage to the earth’s stratospheric ozone
layer and are substances controlled under the
Montreal Protocol and European Commu-
nity legislation. The ozone depletion poten-
tial for a given substance is a calculated mea-
sure of the contribution of that substance to
ozone depletion relative to that of CFC11. A
credit is awarded for specifying thermal insu-
lants in the building fabric and services made
only from materials with zero ozone deple-
tion potential.

Local

The transport sector as a whole accounts for
25% of the CO; emitted in the UK and thus
has a significant effect on global warming. A
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THE CITY OF LIVERPOOL

ARCHITECTURE SERVICE RESOURCES DIRECTORATE
BLACKBURN CHAMBERS, DALE STREET

Principal Energy Manager
PO5 £24,090-£25,818

The City Council is fully committed to Energy Conservation and already has a
number of energy efficiency initiatives in place, with the aim of reducing the annual
10 million expenditure on energy by at least 15% by the year 1998.

We now require a similarly committed manager to head our Energy Management
Unit and provide the enthusiasm and driving force necessary to achieve our

The person appointed should have a proven track record in energy management
and be able to conduct site surveys of buildings, carry out comprehensive energy
audits and be experienced in the use of modern computer technology.

He/she will ideally possess good marketing skills and be able to communicate

The successful candidate will be qualified to degree or chartered status in a
relevant professional Institution and have an appropriate background of
achievement in a building related environment.

Excellent pension arrangements, generous holiday entitiement and flexible
working hours together with a generous relocation package are amongst the
benefits available to the successful applicant.

This is a politically restricted post under the terms of the Local Government and
Applications are particularly welcomed from women, disabled persons and racial

Closing Date for applications 1st April, 1994.

Application forms and further particulars are available from Resources Personnel,
PO Box 1, Municipal Buildings, Dale Street, Liverpool, L69 2DQ. Tel: 051-225

~The City Council is an Equal Opportunity Employer and welcomes applications for employment
irrespective of the applicants race, sex, marital status, sexual orientation, religious beliefs, age,

\ The City Council is working towards a smoke free environment. /
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daily journey totalling as little as 6 miles by
car can, over a year, emit as much COy as
that emitted to provide heat and power for a
person in an office. To reduce pollution gen-
erated by cars and other vehicles, BREEAM
promotes the use of cycling and public trans-
port. Reductions in delivery vehicle exhaust
emissions are encouraged by crediting well
planned access to all the facilities on the site.

Indoor
Credit will be given for a design which max-
imises the effective use of daylight, which
most people prefer to artificial light. This
would also reduce electricity consumption
for lighting. The Health and Safety Work-
place (Health, Safety and Welfare) Regula-
tions state that every workplace should have
suitable and sufficient lighting, and that nat-
ural lighting should be used wherever rea-
sonably practical. An additional credit is
available for providing an adequate view to
the outdoors from the operational area.
Headaches and eyestrain have successfully
been reduced when high frequency ballasts
are substituted for conventional ballasts used
in fluorescent lights [4]. Energy consumption
is also reduced when these are specified, albeit
to a degree which is inadequate at present to
cover the initial cost in a reasonable period.
A credit is available under BREEAM for
specifying that any fluorescent or other lamps
with modulating (fluctuating) output should
be fitted with high frequency ballasts in all
areas used for office work and for ensuring
that CIBSE guidelines on horizontal illumi-
nance are followed and that luminaires appro-

The Assessment Process

Bullder / developer

Fig. 3.  The two-stage assessment process
priate to the tasks to be undertaken are used.
An additional credit is available for a similar
specification in operational areas.

ASHRAE defines thermal comfort as ‘that
condition of mind which expresses satisfac-
tion with the thermal environment’. The
general rule is that conditions of optimal ther-
mal comfort result in the best conditions for
performance and well-being of occupants.
The avoidance of overheating is an important
consideration in the design of a building.
Information concerning design methods for
avoiding overheating may be found in the
CIBSE Guide, Volume A3, and the BRE
Environmental Design Manual [6). A credit
is available for demonstrating that the office
accommodation has been subject to an assess-
ment consistent with the CIBSE Guidelines.
The operational area is not assessed as over-
heating in these areas would be closely linked
to the process or activity being undertaken.

Assessment experience
The first assessment undertaken by the lead
sponsor for BREEAM 5/93, Slough Estates,

Fig 2. Issues Assessed Under BREEAM 5/93

® CO; emissions resulting from energy use
® Acid rain

® Ozone depletion due to CFCs (chlorofluorocarbons), HCFCs

(hydrofluorochlorocarbons)

® Natural resources and recycled materials
@ Storage of recyclable materials

® Designing for longevity

Local issues

® Transport and cyclists’ facilities

@ Water economy

® Noise -

® Local wind effects

® Overshadowing of other buildings and land
@® Contaminated land

® Ecological value of the site

Indoor issues

@® Hazardous materials

® Ventlation

@® Natural lighting

@ Artificial lighting

@® Thermal comfort and overheating

was a newly completed devel-
opment at Winnersh Triangle,
Reading. The scheme was
designed using their pre-
BREEAM standard specifica-
tion and achieved a GOOD rat-
ing at the second stage assess-
ment when the design team
incorporated high frequency
ballasts in the lighting specifica-
tion. A new design, currently
under construction at Bucking-
ham Avenue West, Slough, sim-
ilar to that at Winnersh, has
now been assessed. Its environ-
mental performance has been
dramatically improved, allowing
the achievement of 2 VERY
GOOD rating. The number of
credits achieved under the CO,
emission was increased primar-
ily as a result of the use of the
EEO/BRE Design Manual.
Additional  credits  were
achieved for minor changes to
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Independent Licensed
Assessors

Interim Assessment

Final As:essment
Certificate

the specification of materials and for taking
steps to minimise damage to and enhance the
ecological value of the site.

Conclusions

At the launch of BREEAM 5/93 for New
Industrial Units, Dr Bernard Rimmer, Gen-
eral Manager - Construction, Slough Estates
Ple, summed up the objectives of the devel-
opment team by saying that “there is a grow-
ing need to allay public concern about the
environment in and around buildings, and
this initiative will make a significant contri-
bution to pointing the way to more environ-
mentally sensitive industrial developments.”
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Further reading
For 'buildings related projects: Enquiries
Bureau, BRECSU, Tel: 0923 664258.

For industrial projects: Energy Efficiency
Engquiries Bureau, ETSU, Tel: 0235 436747.
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