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Abstract I S 0  1400 1 environmental management system (EMS) 

The Noodsberg Cane Growers' Association (NBCGA) ini t i -  
ated an cnvironmental management system in  the Midlands 
North region of the sugar industry. This follows an intcrna- 
tionally recognised environmental nianagcmcnt system, 
which requires cnvironmental audits to be carried out. The 
audits arc bascd on standards set by cnvironmental guidc- 
lines developed for the region. The contcnts of these guide- 
lines are outlined. An approach to environmental audits is 
described and includes the make-up of the audit procedure in  
relation to the guidelines. The procedure for scoring and rat- 
ing of individual fu-ms is described, as is a reporting system 
developed to outline an action plan to correct any deficien- 
cies. A rcprcscntativc sample of farms in  the region has bccn 
audited and the results arc given. 

Introduction 

Through the concept of 'sustainable dcvclopmcnt', pressure 
is being placcd on industries to implement sound cnviron- 
mental policies, especially those industries exporting a prod- 
uct. This would involve thc adoption, by the organisation 
concerned, of a recognised cnvironmental management sys- 
tem. An cnvironmental management system is a comprehen- 
sive system ol' practices nccdcd to achieve rigorous compli- 
ance with cnvironmcntal legislation, anticipate environment 
related problems and measure consistency of environmental 
performance. The system is normally dividcd into three 
broad sections: 

Planning 
Implementation and organisation 
Checking and corrective action. 

Part of this cnvironmcntal management system is the formu- 
lation of standards in the form of guidelines, by which the 
organisation can ratc itscll'. Once stanclards have bccn set, 
checking and corrective action can be carried out in  thc form 
of environmental audits and the resulting action plan. The 
cnvironmcntal audit is used to score and ratc the organisation 
in relation to the standards set, and set guidelines 1'0s the cor- 
rective action recluircd. 

Environmental management system 
The environmcntal management system adoptccl for the 
Midlands North area is bascd on the International Standards 
Organisation IS0  14001. The South African Bureau ol' 
Slandards has recognised this as lhe sysrcm of choice. The 

model subscribes to the following principles: 
Principlc 1 Commitment and Policy: define cnvironmental 

policy and cnsurc commitment to the EMS. 
Principlc 2 Planning: l'orniulatc a plan to fulfil environ- 

mental policy. 
Principlc 3 Implcmcntation: develop the capabilities and 

support mechanisms necessary to achieve 
cnvironmcntal policy, objectives and targets. 

Principle 4 Measurcmcnl and Evaluation: measure, moni- 
tor and evaluate cnvironmental performance. 

Principlc 5 Rcvicw and Improvement: review and contin- 
ually improve the EMS, with the objective of 
improving overall environmental performance. 

The IS0 14001 suggests that an organisation should begin 
where there is obvious benefit, by focusing on regulatory 
compliancc, by limiting sources of liability or by making 
more cl'l'icicnt use of rcsourccs. The current position of an 
organisation with I-cgal-d to the environment can be estab- 
lished by means of an initial environmental review cover- 
I ng : 

idcntil'ication of legislative and regulatory requirements 
identification of cnvil-onmental aspects of its activities so 
as to dctcr~nine those that have signil'icant environmental 
impacts 
evaluation of' pcrlbrmancc comparcd with codes of prac- 
tice and guidclincs 
existing cnvil-onmental management practices 
opportunities for competitive advantage 
the views ol' intcrcstcd parties. 

Sornc common techniques I'or conducting a review include: 
questionnaires 
interviews 
checklists 
direct inspection and mcasurenicnt 
records review 
benchniarking. 

Environmental guidelines 

The clrr!ft 
The original draft ol' 'Guidelines for Environmental 
Conscrvation Management in  the South African Sugar 
Industry' (Maher, 1997) was used to establish guidelines for 
the Midlands North area. This draft consists of a detailed 
policy slalcmcnt, inclucling a codc of pracrice, a sel of stan- 
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Table 1. Example of an Audit Sheet. 

AUDIT SCORING SHEET 

catcgol-y 2 = I 0 points 
catcgory 3 = 15 points 
categol-y 4 = 20 points. 

Scores: 0  = 0  1 = 5  2 = 1 0  3 = 1 5  4 - 2 0  

The scores I'rom the items i n  cach scction/sub-section arc 
totalled to providc an ovcrall scorc thr the scction/sub-sec- 
tion. This total scorc is thcn clivitlcd by the numbcl- of itcms 
assessed, which thcn determines the average scorc li)r the 
scctio~llsub-scction. Only items relevant to the farming oper- 
ation are scored. For example, i f  the grower docs not irri- 
gate, the irrigation itcni is not scored and thcrefc)rc docs not 
affect the total scorc or average. The avcragc scorcs arc car- 
ried I'orward to a summary table (Table 2) to determine the 
ratings of the individual sectionslsi~h-sections and an ovel-all 
rating for the f'ann. 

The ratings range I'rom 0 Star to 4 Star, with 0 Star bcing the 
lowest rating and 4 Star being the highcst. The ratings were 
detel-mined by the stage of cnvironmcntul dcvclopmcnl o f  
the I'arm: 

0 Star = Undcvclopcd: there is n o  cvidcncc ol' any works, 
systems 01- pl-acticcs. 

1 Star = Initial devclopmcnt: thcrc is cvidcnce ol' works, 
systems and practices; 1ioweve1-, the standards havc 
i n  general no[ been mer. 

COMMENT 

none 

0  
0.00 

SECTION 

CODE OF PRACTICE: 
Mission 
Object~ves 
Total 
Average 

2 Star = Developing: there is cvidcnce of works, systems 
and practices; some standal-ds havc bccn met and 
arc progressing. 

3 St i r  = Dcvclopctl: cvidcncc ol' works, systcms and prac- 
tices; all standiu-ds arc lnct and maintained. 

SCORE 

4 Star = Dcvclopctl above thc standard I-ccluired: works, sys- 
tems and practices 21-c above the standard require- 
Incnt and arc being maintainccl. 

0 

0  
0  
0  

Each rating has a scorc range that enables the assessor to slot 
the avcragc score from the scctionlsub-section into the rele- 
vant rating category. The scorc ranges for the ratings are: 

0 Stnr = < 5 points 
I Stnr = S to < I0 points 

1 

0  

2 Star = 10 to < 1 S points 
3 Star = 15 to < 20 points 
4 Star = 20 points or more. 

The overall rating fol- the t'arm is dctcr~nincd by adding the 
avcragc scorcs l i ~ -  cach scction/suh-scctio11 and dividing the 
total by the numhcr  ol' scckions ancl sub-sections for which 
scol-cs were given. 

This system ol' scoring and rating en;tbles the grower to 
deierminc rhc ratings l'or individual seclionslsub-sections, as 
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dards divided into seven sections, the requirements of an 
environment impact assessment, the South African Sugar 
Association Experiment Station (SASEX) nomograph for 
terrace spacing (Platford, 1987). diagrams of the various soil 
conservation structures and thc cnvironmental audit form. 
Relevant SASEX Information Sheets can be added to the 
guidelines to provide more detail on specific items. 

The draft guidelines identified and set standards for the fol- 
lowing aspects: 

Field practices Soil conservation works 
Cane extraction system 
Management practices 

Water 

Air 

Soil 

Wetlands and watercourses 
Irrigation 
Drainage 

Burning 

Identification 
Compaction 
Erodibility 
Depth 

Cane spillage Legal requirements 
Avoiding spillage 

Services Village site 
Village management 
Design standards 

Multiple resources Identification 
Management of natural areas 
Recreational facilities 
Wildlife management 
Control of access 
Information and education 
Formal recognition procedures. 

The nomogrrrph 
'The nomograph CO determine the correct vertical intervals for 
terrace spacing in  sugarcane was developed using the 
Universal Soil Loss Equation, adapted for South African 
conditions, and information obtained from various research 
projects on soil and water losses. The former Farm Planning 
Department of SASEX carried out this research. The scien- 
tifically mcasured data was collected from five sets of runoff 
plots, four small catchments and a portable rainfall simula- 
tor. 

Practical help - sources 
A number of outside sources assisted with the compilation of 
the guidelines: 

Government agencies relevant to the Acts: 
Department of Agriculture 
Department of Water AB'airs 

Dcpartment of Environment and Forestry 
Department of Naturc Conservation. 

Other organisations such as Mondi and the KwaZulu- 
Natal Nature Conservation Scrviccs. 
Industry associations i n  the 1.01-m of local environment 
committees. 
The environmental audit of cane growers in Australia. 
Professional help from recognised environmental consult- 
ants. 

Environmental audits 

The audits are being used as part of the initial environmental 
review, to determine the present position of cane grower 
members oi' the NBCGA with regard to thc environment. As 
environmental audits were a cornplctely new concept, it was 
decided that the campaign should initially be introduced as 
an awareness programme. This meant spending time with 
each grower to explain the procedure. The awareness pro- 
gramme was carried out to ensurc that growers did not per- 
ceive the audits as a policing exercise, but rather as a useful 
tool that would assist them i n  becoming more aware of the 
strengths and weakncsses in their Ihrming enterprises. A 
detailed review of the guidelines, a detailed explanation of 
the audit l'orm and scoring system, and I~nally the audit itself 
fol lowcd the awareness programmc. 

The audit procedure is simple and consists of an interview 
with the grower, followed by a field visit to gain an overall 
impression of the farm. Thc Ibllowing inlbrmation is noted 
on the audit sheet: 

Grower's name, mill group, Farm name and grower code. 
The major and minor river catchrncnts in  the area. 
The name of the Local EnvironmentIConservation 
Committee. 
The ward and I-elevant l : l0  000 orthophotos. 
Cane asea and total farm area. 
Topography and average slopc %I. 
Soil parent materials and forms. 
Information for the sections detailed in  the guidelines. 

Thc audit sheet has been designed to follow the contents of 
thc guidelines vcry closely. 

Scar-iirg ntrd rntiirg 
The purpose of the rating is to determine the present envi- 
ronmental standard of the farm in relation to the basic stan- 
dal-ds ol' the guidelines. The audit sheet is divided into sec- 
tions and sub-sections which correspond to the seven items 
i n  the guidelines. Each sectionlsub-section is divided into 
items with standards that are scored individually. An cxam- 
plc of n portion of the Audit Sheet for item 1 is presented in 
Table 1 .  

The sections were divided into five catcgories, with scores 
ranging from category 0 (lowest score) to 4 (highest score): 

category 0 = 0 points 
calegol-y l = 5 points 
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Table 2. Example of a Summary Table. 

SUMMARY 

Soil conservation 
Extraction 

Watercourses 

well as giving the overall rating Ihr his farm. It also provides 
an easy method of highlighting the environmental strengths 
and weaknesses of the farm. Ideally, the objective would be 
to score an overall 3 Star rating, as this is the level where the 
farm is considered to be developed, with all standards met 
and maintained. 

Actiorz plcrrr report 
This is the most important part of the aud~t .  as the action plan 
gives an overall impression of the farm. The action plan also 
summarises the overall points scorc and rating, and suggests 
corrective action to be taken and the operations required for 
the farm to coni'orm to the standards set. The corrective 
action is given a priority rating ranging from I to 3, with pri- 
ority 1 being the most urgent operations that should be 
looked at as soor1 as possible, priority 2 within 12 months 

plc. Adjustment5 were made fo the layout of the audit form 
aftcr this initial audit. A voluntary sample of 12 growers was 
then used to lest the a u d ~ t  procedure. The farms chosen were 
locutcd i n  various parts of the district and ranged from well 
developed to those in the initial stages of development. This 
representative sample allowed the systern to be tested fully. 
from the audit procedure to the action plan report. 

Approximately three hours wcrc spent with cach grower, 
depending on the size of the farm; onc hour explaining the 
procedure, and two hours driving arouncl the farm in order to 
achieve a general analysis. Although it was impossible to 
observe every structure and field in the allocated time span, 
an adequate impression of the I'arming operation in relation 
to the environment was obtained. After cach visit, the audit 
sheet was completed and an action plan drafted. 

and priority 3 within 24 months. Discretion should be used Table 4 gives the results of both sets of sample audits. Each 
when giving a priority rating, by considering financial con- farm was allocated a number 1.01- the purposes of confiden- 
straints and setting realistic time frames. tiality. 

During subsequent audits, rhc action plan report (Table 3) The summary gives the average score l.or cach section audit- 
will be rel'erred to in determining whether or not the grower ed, the total score ihr the farm, the average for the farm and 
has complied with the previously suggested course of action. the resulting rating based on the avcragc. In each section and 

for all I'arms audited, ovcrall averaces have been calculated 

Representative sample to providc an idea of the general state ol' the area regarding 
issues al'l'ecting the environment. From this summary, it was 

The farms of the eight Noodsberg Cane Growers' possible to l i i~hlight the strengths and weaknesses for indi- 
Association commillee mcmbcrs were audited as a test sam- vidual farms, and l'or thc area in general. 
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Table 3. Example of an Action Plan Report. 

ITEM 
Code of practice: 

Soil conservation/extraction: 
Land use plan 

Soil conservation works 

Cane extraction system 

Priority: m as soon as possible 
within 12 months 
within 24 months 

Table 4. Summary of Results Sheet. 

SCORE 
0 

2.5 

8.33 

7.14 

Discussion 

The results of the representative sample for thc Midlands 
North area show that the farms audited are i n  a fairly good 
position regarding issues that relate to the environment. 
Although the farms vary, they appear to be either in  the ini- 
tial stages of development or developing. However, there are 
a number of farms that are close to the developed stage. The 
overall results arc as expected, wilh idenlificd itcms of 
strength traditionally being present in  this region of thc 
industry. Weak areas were those receiving little attention 
because growers were not awarc lhal Lhe areas constituted 

ACTION 
Draft a code of practice and display in the office 

Have a formal drawing of a LUP drafted showing 
positions of all conservation works and waterway 
dimensions. 

Ensure waterways and terraces are regularly 
maintained and built to the required dimensions and 
free flowing. Protect newly constructed waterways 
with revetts. 
Ensure all extraction roads are correctly shaped. 
Quarries should be sited to give the least visual 
impact and a full rehabilitation plan should be 
prepared. 

weak spots. The target rating for each section is a 3 Star or 
an average score of 1 S ,  and a nurnher of farms achieved this 
scorc in  somc sections. Ther-e are nevertheless some disturb- 
ing results, particularly with rcgard to land use plans, water- 
ways, wetlands, watercourses and soils. Most farms should 
have scored in  the 3 Star category in  thesc sections as, for 
many years the industry, through SASEX, has provided 
expertise i n  thesc areas. Yet the overall results were disap- 
pointing: only 10% ol' the participating farms have had for- 
mal land use plans drafted. and only 10% comply totally 
with the requirernenls regarding waterways. Scores I'or wet- 

PRIORITY 
3 

1 

1 

2 
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lands and watercourses were low, and less than 50% of the 
growers concerned could identify the soil forms prcscnt on 
their farms. However, i t  should be noted that, although there 
were vet-y few formal LUP drafts, soil conservation terraces 
had been implemented, many of which were above the 
required standard. 

Strerzgr1l.s 
In general, the farms scorcd wcll in the following sections: 

Soil conservation - many of the structures arc wcll con- 
structed and maintained, particularly the conservation ter- 
races. 
Extraction - most lhrms have wcll maintained extraction 
routes, with roads sited in the appropriate places. 
Management - most farms scorcd wcll i n  this section ancl 
the level of management of the crop is high. 
Air - as burning is the predominant method at harvesting, 
the majority ol' growers arc wcll versed in the Code of 
Burning Practices. 
Cane spillage - rnost growcrs havc their own haulage 
vehicles and haul directly to the mill; as a result more care 
is taken when loading cane into the vehicles. 

Weaknesses 
Land use plans - very fcw farms had formal LUPs draft- 
ed by the Experiment Station. 
Code of practice - none of the growcrs audited had a code 
of practice. 
Water - growers were not clear on the definitions of a 
wetland or a watercourse, and the required planting 
restrictions applicable to these areas. Many growers were 
nevertheless implementing the early stages of rehabilita- 
tion of wetlands and watercourses. 
Soils - ther-e was a general lack of knowledge regarding 
soil types, dcplh and erodibility. 
Multiple resource utilisation - due to the natur-e of the 
cornposition ol' many cane farms, this section proved dil' 
ficult to assess. Many cane fat-ms do not havc indigenous 
bush areas, rivcrs and dams, and most wildlik proleclion 
schemes involving game guards are not functioning. This 
is an area of concern as biodivcrsity on the majority of 
cane farms is lacking, although many growers arc cnthu- 
siastic and active I-cgartling wildlife protection. 

When considering the exercise, the results have shown a 
positive trend. Of the I l sections covered by the audit, the 
voluntary sample scored a 2 Star rating i n  eight of the sec- 

tions, which equates to almost 73%). This is a desirable posi- 
tion in which to be. and proves that the majority of the sam- 
ple farms are developing and progressing in  the right direc- 
tion. 

Conclusion 

The environmental auclit system developed for the Midlands 
Nor-th region was successful i n  the field and provided posi- 
tive feedback regarding the state of the sample farms and 
issues affecting the cnvironment. Growers arc rated against 
the guidelines and standards developed for the area and not 
cach other. The audit is in cffect a sell'audit as the all the 
information gathered during thc audit is obtained through 
the grower. Participating growers should not consider the 
ratings as good or bad, but rather as a stage of development. 
A 2 Star- rating is thercl'ore good and shows the farm to be 
progressing in  the right direction. This awareness pro- 
gramme will continue urltil all member farms havc been 
~luditcd. which should take at least two years. Growers in the 
region have ;I positive attitudc towards the cnvironmental 
audits, and should be congratulated on their achievements. 
'The exercise could constitute a rnodcl for the rest of the 
industry to follow. 
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