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Abstract 
 
The Escherichia coli and Salmonella monitoring program (ESAM) collects data on E. coli and 

Salmonella from each export slaughter establishment in Australia and is now included in the 

submission of the Product Hygiene Indicator data to the Department of Agriculture and Water 

Resources. Since 2007, SARDI Food Safety and Innovation has been providing regular 

monthly ESAM reports to each participating red meat establishment as well as national 

reports to MLA and the Department of Agriculture and Water Resources. Major changes to 

the ESAM Analysis Reporting Service include the inclusion of carton results and ‘Big 6’ STEC 

testing, company species-specific Group ESAM reports, a comparison of shifts report and an 

updated Explanatory Guide to the ESAM Reports. A feedback survey of users also 

highlighted the value received by industry from the ESAM reports. SARDI Food Safety and 

Innovation has also worked with MLA to investigate trends in the data, contributed to MLA 

presentations and projects and provided additional information and support to QA managers 

on request.  
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Executive Summary 
 
The E. coli and Salmonella monitoring program – ESAM – was established in 1997 to help 

Australia meet market access requirements for the US. The program requires all export 

slaughter establishments to collect and analyse carcase samples from all slaughter species 

for E. coli and Salmonella. Data is then entered into a national database (formerly the 

National Microbiological Database, now the Product Hygiene Indicator database) where it 

provides useful information for benchmarking Australia’s performance. These data along 

with industry baseline data has proven very useful in market access negotiations and 

ensuring consumer confidence, particularly with E. coli O157:H7 and now ‘Big 6’ Shiga toxin-

producing E. coli (STEC) data. 

In 2009, SARDI, through an MLA project, developed a fully functional software system for 

carrying out regular data analysis of ESAM data, providing regular, monthly reporting to 

export establishments and training materials to industry on the interpretation of the ESAM 

reports. The ESAM Analysis Reporting Service has continued to further develop and extend 

the reports over time and the aim of this project is to continue the provision of E. coli and 

Salmonella & E. coli O157:H7 and STEC monitoring reports and work with MLA to identify 

and investigate trends in the ESAM data.  

The impact of the ESAM Analysis Reporting Service on the red meat industry is two-fold: at 

the individual establishment level and for the whole of industry. The whole industry has 

access to data to support claims for the quality of Australia’s systems and their 

implementation. Investigation of trends can occur on a whole industry basis to ensure that 

Australia’s quality remains at the highest standard. At the level of individual establishments, 

value is gained from understanding trends and comparisons with the whole industry. From 

the analysis of the ESAM data, opportunities are gained for learning and further research, 

and thus further improvements in processing and the ability to monitor process control. 

As part of the project, the ESAM reports were modified and extended in response to user 

feedback and in conjunction with MLA. A number of changes include: 

 The merging of the National Microbiological Database and the Product Hygiene 

Indicator database to form a single, consistent repository of the ESAM data. 

 The inclusion of carton testing results in the national and individual establishment 

reports. 

 Company species-specific Group ESAM reports for comparison of plant performance 

and reporting to management. 

 Circulation of an updated ‘Explanatory Guide to the ESAM Reports’. 

 Extension of the national and individual establishment E. coli O157 reports to include 

STEC results – now titled E. coli O157 and STEC Monitoring Reports. 

A feedback survey of recipients of the ESAM reports was conducted in December 2014 and 

the responses reiterated the usefulness and informative nature of the ESAM reports.  

 88.5% of responses read the ESAM reports fully. 

 89% of responses had a pretty good to very good understanding of the reports. 
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 89% of responses rated the value they received from the reports as fair to a lot of 

value (i.e. have made changes based on the reports, use the reports to benchmark 

performance). 

SARDI Food Safety and Innovation has also worked with MLA to investigate trends in the 

national ESAM levels and provided input and data summaries to a number of MLA projects 

and presentations, such as: 

 “ESAM: Getting the most out of your micro testing program” at the 2014 National 

MINTRAC MI&QA conference 

 “Improving micro quality – where are we going?” at the February-March 2015 

MINTRAC MI&QA managers network meetings, with an emphasis on trends from the 

ESAM data and feedback on the ESAM reports 

 Monthly TVC, E. coli and Salmonella summaries and detections by state and for 

Cow/Bull and Steer/Heifer were provided to Long Huynh (MLA) and Peter Horchner 

(Symbio Alliance) for an MLA project on Salmonella. 

Data summaries and statistical assistance has also been provided to processors upon 

request.  

It can be seen that over the past two years, the ESAM reporting system is continuing to 

provide value and to be developed according to the needs of red meat export establishments 

and the meat and livestock industry – it is recommended that the ESAM Analysis Reporting 

Service be continued. 
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1 Background 

1.1 History & Motivation 

In the wake of the Jack-in-the-Box illnesses involving E. coli O157:H7 in 1993, the United 

States Department of Agriculture Food Safety and Inspection Service required meat 

establishments implement microbiological testing of meat destined for grinding. In Australia 

in December 1997, the then-regulator Australian Quarantine and Inspection Service (now 

known as the Department of Agriculture and Water Resources (DAWR)) developed a 

program for E. coli and Salmonella Monitoring (ESAM) of carcases, to help Australia meet 

market access requirements for the US. Over the past 18 years, the ESAM program has 

been extended to include multiple species, carton meat testing and microbiological tests for 

aerobic plate counts, coliforms, generic E. coli, Salmonella, E. coli O157:H7 and the “Big 

Six” Shiga toxin-producing E. coli or STECs (O26, O45, O103, O111, O121 and O145).  

1.2 ESAM Data  

The ESAM program requires all export slaughter establishments to collect and analyse 

carcase and carton samples and the data are entered into a national database which is 

maintained by DAWR. The national database was originally known as the National 

Microbiological Database (NMD), but from 2014, the ESAM data is now reported in the 

Product Hygiene Indicator (PHI) database. The data, along with industry baseline data, have 

proven very useful in market access negotiations and in benchmarking the performance of 

Australian slaughter establishments.  The ESAM database continues to be a valuable 

resource in the wider scope of collection of data on meat hygiene and process control in the 

red meat industry.  

1.3 ESAM Analysis Reporting Service  

In 2009, SARDI Food Safety and Innovation began providing regular monthly ESAM reports 

to each participating red meat export slaughter establishment. The reports have been a 

valuable resource to establishments, providing access to data through statistical summaries 

and graphs, benchmarking the performance of individual establishments to national trends 

and monitoring ESAM results over time.  

The breadth of the ESAM Analysis Reporting Service now includes: 

 E. coli and Salmonella monitoring reports for each species slaughtered at each 

export establishment 

 E. coli O157:H7 and STEC establishment reports 

 Company species-specific Group ESAM reports 

 Hot Swabbed Cow/Bull and Sheep reports 

 Comparison between shifts report 

 National ESAM and E. coli O157 and STEC reports. 

Establishments have also been able to access additional information and statistical analysis 

on request through SARDI Food Safety and Innovation as part of the ESAM Analysis 

Reporting Service. 
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In addition to the monthly ESAM reports, SARDI has produced an explanatory guide for the 

ESAM reports, to assist Quality Assurance (QA) staff in reading, understanding and 

interpreting the reports. SARDI has also run feedback surveys and comments from QA 

managers and on-site microbiologists are indicative of the value of the ESAM reports to the 

establishments and how they are actively using the reports for the management and 

improvement of results. 

2 Project Objectives 

1. Continue the provision of the monthly report to establishments until December 2015.  
2. Provide a monthly report to MLA and DAWR that contains national results.  
3. Provide a monthly report to MLA which documents all user feedback (i.e. phone calls 

or emails) received over the project's duration to MLA.  
4. Modify the report as required based on the outcome of previous surveys and other 

feedback.  
5. Modify the reports to include additional information on the Big 6 STEC (O26, O45, 

O103, O111, O121, O145).  
6. Work with MLA to develop a system for identifying trends and obtaining processor 

feedback that will then be used to develop case studies on processing issues.  

3 Achievement of Project Objectives 

3.1 Reports to establishments 

ESAM reports have been sent to participating establishments monthly since June 2009. E. 

coli O157:H7 reports have been sent to establishments monthly since September 2010 and 

have been extended to include STECs from February 2015. The latest reports sent to 

establishments were those for the period ending December 2015. 

Throughout the year, establishments informed SARDI of staff changes and the ESAM 

mailing list of contacts was constantly updated to reflect these changes. 

3.2 National reports to MLA and DAWR 

SARDI Food Safety and Innovation has provided monthly national ESAM reports and 

national E. coli O157:H7 and STEC reports to Ian Jenson (Manager, Market Access Science 

and Technology) and Long Huynh (Project Manager, Market Access, Science and 

Technology) at MLA and Glen Edmunds at DAWR. Due to a change in Glen Edmund’s role 

within DAWR, the national ESAM reports will be distributed to Arefin Chowdhury, Paul 

Vanderlinde, Christine Coulson, Dugald MacLachlan, Mark Salter and Maged Tawadros at 

DAWR.  

3.3 Reports to MLA documenting all feedback 

User feedback has been documented in every quarterly milestone report to MLA and the 

questions and comments received from establishments in relation to the content of the 

reports are included in the Appendix under 6.1 Feedback from Establishments. In almost all 

cases, issues were easily resolved through explanation of the reports, correction of data 

entry errors and suggested improvements to the ESAM Analysis Reporting Service were 

implemented and rolled out to industry.    
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3.3.1 Feedback Survey 

A feedback survey was distributed by SARDI in mid-December 2014 to users and receivers 

of the monthly ESAM reports, asking how they use the reports, what value they find from 

them and any suggested improvements for the reports. A total of 27 people out of 67 (40%) 

responded and provided feedback via Survey Monkey, an online survey and questionnaire 

tool. The questions of the feedback survey and the survey results are outlined in Appendix 

sections 6.2 and 6.3, respectively. From the survey responses, some changes were made to 

the ESAM Analysis Reporting Service, which are detailed below under 3.4 Report 

modifications. 

3.4 Report modifications 

In response to the feedback received from establishments, the ESAM reports have been 

amended and changed in the following ways: 

3.4.1 Merging of NMD & PHI database 

The amalgamation of the ESAM or NMD database into the PHI database was identified in 

the final report of MLA project G.MFS.0295 ESAM Analysis Reporting Service and the 

transitional period spanned from Nov 2013 to April 2014. Changes were made to the ESAM 

Analysis Reporting Service system to accommodate the different data format from DAWR. 

There were data issues during this time, but now a rolling three-month window of ESAM data 

ensures changes and additions to the data are captured. Post May 2014, no further issues 

have been raised by establishments. 

3.4.2 Carton testing 

Carton data from the ESAM database was included in the monthly ESAM reports from 

January 2015, through statistical summary tables and box plots of counts and prevalence for 

TVC, coliforms and E. coli.  Side-by-side box plots enable the visual comparison of carcase 

and carton microbiological results within an establishment. Both the individual establishment 

reports and the national reports now report carton data and an example of an establishment 

report is included in Appendix 6.4. 

3.4.3 Group ESAM reports 

At the request of a Group QA manager, SARDI added group ESAM reports to the reporting 

service. Every month, SARDI distributes group ESAM reports per species for companies 

who own and manage multiple red meat export establishments, so that they can compare 

between their establishments and with national averages. Currently, Group QA managers  

and key staff at JBS, Teys, Thomas Foods International, Midfield and Greenhams receive 

group ESAM reports. The offer was made to NH Foods Australia and Fletcher International, 

but the absence of a group QA manager made group ESAM reports of limited use to these 

processors.  

Further additions to the group ESAM reports include carton results, a Hot Swabbed Cow/Bull 

Group report and median summaries, to complement reported means and standard 

deviations. An exemplar of a group ESAM report is given in Appendix 6.5.  
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Feedback was also sought from the Group QA managers after sending the group reports for 

at least three months and is given in Appendix 6.1.1. The collective opinion is that they are 

useful to QA managers for reporting to management and for ease of comparison. 

 “we do like the group reports especially from a corporate level where we can 

benchmark our plants performance against the group and across the national data” 

 “am finding these reports useful as they are a much quicker reference for comparing 

month to month as well as Plant X to Plant Y” 

3.4.4 Comparison between shifts report 

An establishment requested a report to compare the ESAM results from day and night shifts, 

with the ability to monitor potential differences between shifts over time. A comparison of 

shifts report was generated and is being sent out with the monthly ESAM reports. Appendix 

6.6 contains an example of this report. 

3.4.5 Updated Explanatory Guide to the ESAM Reports 

The Explanatory Guide for the E. coli and Salmonella Monitoring (ESAM) reports was first 

written in 2010 and assists establishment staff with interpreting the reports. Over time, 

changes in staff receiving the ESAM reports and amendments to the ESAM reports created 

the need to update and recirculate the guide. An updated guide (Appendix 6.7) was 

distributed via email to all participating establishments in June 2015. Responses from QA 

managers and staff were positive and appreciative of the explanatory guide. A copy of the 

guide is sent to any new contact on the ESAM mailing list. 

A request for a copy of the guide was received from Jenny Kroonstuiver, MINTRAC for 

inclusion in the MINTRAC Training and Assessment materials for AMPCX405 Conduct 

statistical analysis of process – “this Guide will be a very useful addition to the training 

materials – and you will hopefully also eventually see a much better use and understanding 

of the ESAM data”. 

3.4.6 Percentage plot of confirmed positives in national E. coli O157 and STEC 

report 

A percentage plot of confirmed positives has been added to the national E. coli O157 and 

STEC report (Fig. 1 – Fig. 5 in the national E. coli O157 and STEC report).  
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Figure 1: Percentage of confirmed positive E. coli O157 counts for each establishment (on-plant and 

DA verification tests) over the last 3 years. The red dashed line is the national average. 

3.5 Modification to include the Big 6 STECs 

Testing for the Big 6 STECs began in June 2012 and STEC tests and detections are entered 

by establishments into the PHI submission spreadsheet (Meat Notice 2013-01). With the 

transition of ESAM data into the PHI database by April 2014, SARDI gained access to the 

STEC data, in addition to the O157:H7 results. As a result, the national and establishment E. 

coli O157:H7 reports were extended to include STEC testing results and examples of these 

reports are included in Appendix 6.8 and 6.9. 

3.6 Identifying trends and obtaining processor feedback 

SARDI has provided analysis and summaries of the ESAM data to MLA and processors to 

assist in investigating trends and process control. A comprehensive list of the use of the 

ESAM data is given below. 

 Presentations: 

o Jessica Tan (SARDI Food Safety and Innovation) presented “ESAM: Getting 

the most out of your micro testing program” at the National Meat Industry 

Training Advisory Council Conference (17th and 18th September 2014, 

Sydney), using illustrative examples of how to utilise the ESAM reports and 

data with all its potential. 

o Plots illustrating high limits of detection which can be improved by changing 

the dilution factor were provided to Ian Jenson, MLA for the WA MINTRAC 

MI&QA network meeting. 

o MLA’s presentation for the February-March 2015 MINTRAC MI&QA 

managers network meetings, “Improving micro quality – where are we going?” 

had an emphasis on trends from the ESAM data, feedback on the ESAM 

reports and contacting Jessica Tan, SARDI for assistance. 

 Process Control: 

o The ESAM database was used by Sam Rogers (SARDI) in the MLA project 

“Statistical process control – hygiene and hazards” (G.MFS.0294) for: 

 further investigation on identifying seasonal trends 

 providing advice to establishments on improving testing methods 

 looking at the variation of ESAM results within and between different 

establishments 

 providing plots of trends for a climate study of beef and sheep, and 

 assisting in the selection of plants for plant visits and a survey of red 

meat establishments’ practices and processes. 

o A presentation was delivered on the recent publication of the 2nd edition of the 

Processors’ Guide to Improving Microbiological Quality by MLA and SARDI at 

the 2015 National MINTRAC Meat Inspection & Quality Assurance 

conference. The presentation included what is new in the second edition and 

case studies on in-plant investigations and analysis of establishments’ in-

house data. 
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o SARDI provided the statistical tools associated with the Processors’ Guide to 

a QA manager. 

 Querying of ESAM data by MLA 

o Trends in national E. coli (generic and O157) detections. 

o E. coli O157 and STEC detections by state, region and establishments 

around Australia. 

o MLA KPIs updated to include summaries of carton data. 

o Monthly TVC, E. coli and Salmonella summaries and detections by state and 

for Cow/Bull and Steer/Heifer were provided to Long Huynh (MLA) and Peter 

Horchner (Symbio Alliance) for an MLA project on Salmonella. 

o Assistance in interpretating the national prevalence of E. coli (STEC and non-

STEC). 

o Data summaries and graphs of monthly TVC and E. coli counts and 

prevalence (respectively) for a sheep/lamb establishment were provided to 

Ian Jenson, Andreas Kiermeier and John Sumner. 

o Data on monthly E. coli O157 and STEC potentials and confirmed positives 

for an establishment were provided. 

o The ESAM data was used to answer the question of how often are low counts 

detected and the frequency distribution of counts in reference to the ESAM 

moving window for E. coli on beef carcases. The conclusion from a brief 

analysis of the ESAM data was that low counts are not occurring frequently. 

 Queries from processors 

o SARDI provided assistance to a QA manager on sample sizes for a Plant 

Initiated Project (PIP) and background microbiological data to give an 

indication of the average microbiological load on carcases post slaughter and 

prior to boning. Based on the recommendations given by SARDI, the QA 

manager increased the sample size and made other improvements to the 

experimental design of the trial. 

o Summary prevalence statistics on coliforms and BAX results from June to 

November 2015 were provided to an establishment’s laboratory 

microbiologist. 

SARDI and MLA have also been in discussion about the use of data to investigate hygiene 

and process control issues, with particular emphasis on investigating the potential for novel 

data and valuable indicators of meat safety and suitability, beyond ESAM. 

4 Discussion 

The details of the outcomes and practical implications for each of the project objectives are 

covered in Section 3: Achievement of Project Objectives, but holistically, the impact on the 

red meat processing industry is two-fold: at the individual establishment level and for the 

whole of industry. 

The Australian meat industry expends considerable effort complying with the requirements of 

the ESAM program. One immediate benefit is continued access to particular international 

markets and MLA has used summaries and graphs of the ESAM data for this purpose. 

ESAM has also resulted in an accumulation of data that is valuable as a descriptor of 

hygienic standards of meat processing in Australia. Coupled with statistical tools, analysis 
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and modelling, the ESAM Analysis Reporting Service has provided easy-to-understand, 

scientific and longitudinal information and reports to individual establishments so that they 

can monitor hygiene levels, improve processing practices and ensure the safety of their 

products. Additionally, the ESAM reports support an evidence-based management of food 

safety issues and provide a benchmarking reporting service for establishments and the 

industry. 

Another immediate benefit of the ESAM reporting service is it is the mechanism for 

assessing the validity of the data entered into the national PHI database and errors can be 

rectified. Consequently, data quality is verified and maintained and will assist processors, the 

industry and DAWR during market access negotiations. 

5 Conclusions and Recommendations 

Over the past 18 years, a history of detailed, long-term results from the ESAM database and 

the ESAM reports provided by SARDI Food Safety and Innovation has provided valuable 

information and resources to establishments and the red meat industry. Scientific 

background monitoring information on the industry is supported by over a million data points 

accumulated by ESAM / PHI. An extensive repertoire of tailored reports are available to QA 

staff, MLA and DAWR and continue to be developed based on industry needs. Feedback 

from QA managers is still regularly received and are integral to maximising full value from 

the ESAM Analysis Reporting Service. 

There is discussion on the horizon of a review of the current food safety assessments and 

framework for the red meat industry and also a revision of the ESAM / PHI system. This may 

impact on the status of the ESAM program in the future, but this is ongoing research to 

identify the potential for alternative microbial indicators and monitoring system. 

In summary, it is recommended that ongoing provision of the ESAM Analysis Reporting 

Service to service and benefit the red meat industry continues under the MLA project 

‘Process Control Data and Analysis for Market Access’.  
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6 Appendix 

6.1 Feedback from Establishments  

 A total of 15 emails were received regarding changes to contact details on the ESAM 

distribution list. 

 

 In relation to the merging of ESAM data from the NMD and the PHI databases: 

 
 
 
 
 
 
 
Response: Data from this establishment had been received from the PHI spreadsheet and 
had been included in the Steer/Heifer report. 
  

14/03/2014 

We are still receiving no data from the ESAM reports due to the information now 

being provided within the PHI submission to Dept of Ag, intead of the ESAM 

national base. This has been ongoing for several months. Is there an end in 

sight, as this information is valuable to the company, which are not currently 

benefiting from? 

 

14/03/2014 

I have just opened and seen entries for Steer/Heifer. Est XXX has not sampled 

for Steer/Heifer for years and not within the last 3 year period. All our entries are 

Cow/Bull and Hot Boned.  

I have checked our entries for Dec 2013, there are no Steer/Heifer entries. How 

can we get the separate file for these. 

I keep a copy of the PHI submitted. I have attached this and you will see there is 

something wrong at DA and their database that gets to you. A quick check of the 

Cow/Bull file shows only 5 entries - this should be much more, about 70. 

04/04/2014 

Again, I have problems with the information and have attached our record for 

Jan and Feb 2014. 

The hot boning data sent separately is also incorrect – January data is missing. 

The Steer/Heifer data that shows 71 tests over the past three years is also 

incorrect as previously discussed, not a single Steer/Heifer test has been done 

at Est XXX. 

There are no Salmonella tests for Jan 2014. This is incorrect. I believe DA 

entered much of this year’s data as Steer/Heifer which has now been removed 

but have not replaced with the Cow/Bull data as questioned last month. 

I have been in communication with our OPV on these issues regularly. 

 

In regard to the Steer/Heifer results, all our records are for Cow/Bull. DA should 

chase up and correct their data entries. 

All our ESAM results (the Company) are submitted through the PHI. The DA 

OPV has been entering and submitting ESAM data on both NMD and PHI up 

until Jan 2014 and from then, only in PHI. 
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Response: The above emails were received from the same establishment in response to 
the January and February 2014 reports. All issues with data were resolved. 
 
  
 
 
 
 
 
 
Response: It was explained how there had been difficulty merging ESAM data from the 
NMD and the PHI database during this transitional phase. 
 
 
 
 
 
 
 
Response: No data had been received for January and February. The establishment was 
going to investigate the issue with DAWR. 

 

 
 
 
 
 
 
Response: May’s data was received and reported in June’s report. 
 

  
 
 
 
 
 
 
 
 
 
 
Response: The code was amended to generate separate reports for the two chains or 
plants and sent to the establishment for review and comment. Since then, two separate 
ESAM reports, one for each chain, have been generated each month. 

  

04/04/2014 

Where do you get your data from? Is it the AQIS PHI sheets? Because a lot of 

the figures for here aren’t quite correct. The most obvious thing that I can tell 

just looking at it is the number of tests. 

 

 

07/04/2014 

There is no data for Est XXX for Jan & Feb. Do you know why this is? 

 

 

27/06/2014 

Did the department of ag not provide you with May’s results? They definitely 

have them although there were a couple of minor things that needed 

correcting that have since been. Hopefully they get them to you in time for 

the next one. 

 

 
3/09/2014 

The reports need to be divided into the following: 

Est XXX Plant MMI – hot cow/bull, cold cow/bull, cold steer/heifer, sheep, 

lambs, calves, E. coli O157 

Est. XXX Plant MMP – cow/bull, steer/heifer, lambs, sheep 

 



      

Page 15 of 131 
 

 Feedback was received on including STEC reporting in the ESAM reports. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 

Response: There were two ‘Hot swabbed’ results in May 2013 which were identified as 
data entry errors. These incorrect entries were corrected in the ESAM database. 

 

  
 
 
 
 
 
 
 
 

Response: The correct results were emailed to SARDI and the establishment’s reports 
regenerated. The updated PHI spreadsheets were then forwarded to the DAWR so that 
the changes could also be reflected in the central PHI database. 
 

  
 
 
 
 
 
 
 

4/09/2014 

Just a couple of things from reports: 

- Table 4 in Hot Boning Report has June column with all NA entries, 
this is not correct 

- In the E. coli O157 Monitoring Report 
o Test numbers in Table 1 should be June 111 and July 111 
o Table 2 should have 3 entries for 2014, they are not there 
o Table 3 there is an entry for a potential in June, this is 

incorrect, this in fact was a non O157 potential 
I have attached our records of the June and July 2014 PHI for your info 

15/10/2014 

Phone conversation about STECs: 

Received two spreadsheets, giving more accurate details about the 

difference between O157 vs non-O157 tests vs both (potentials and 

confirmed).  

 

 
15/10/2014 

There should be no XXX cow/bull HOT report as we don’t do hot beef at our 

XXX plant? 

 

 

 13/10/2014 

I have been looking at the ESAM reports for August and found there has 

been an issue with the data entry as every E. coli/Coliform results have been 

positive. The results have been entered incorrectly i.e. 0.08 or 0.33 where 

they should have been mostly 0.  

 

 

 

22/10/2014 

Phone call from the QA manager of a WA establishment after the WA MI&QA 

MINTRAC network meeting in September. He asked for advice on how to 

make changes to their current lab testing practices in order to lower the limit 

of detection and what information and terminology to send to the laboratory 

responsible for testing their samples.  
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Response: Emails were exchanged with the QA manager, to clarify the current laboratory 
methods and information was provided to go back to the laboratory so that they can 
achieve a lower limit of detection.  
 
From the information provided by SARDI, this establishment’s subsequent ESAM reports 
reflected a change in the laboratory testing practices, a lowered limit of detection and an 
increase in the count data collected from sample testing. 
 

 
 

  
 
 
 
 
 
 

Response: DAWR were contacted about the lack of Calf results and the response was 
that the results had been entered as “Veal” instead of “Calf”. This message was 
communicated back to the establishment. 
 
A misunderstanding was also clarified, explaining that the standard ESAM reports include 
both Cold and Hot Swabbed results, not just Cold Swabbed results. 
 

  
 
 
 
 
 
 
 
 
 

10/11/2014 

Received a phone call from an establishment after the September reports, 

asking about the absence of results in their Calf reports from November 

2013. 

 

 

 

 

 11/11/2014 

I was just looking through the data for September for our establishment and I 

see we have a report for E. coli O157, however we are a sheep plant and do 

not test for this. I have looked at our September PHI file that we sent to our 

On Plant Vet who submits the PHI data and I can’t seem to see anywhere that 

shows we have tested for this. Can you shed any light on why it is reporting 

that we have carried out a test in September 2014? 
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Response: An obviously incorrect data entry was found in the database, so deleted that 
entry and emailed the establishment back. 
 

 The request for a category of only cold swabbed beef was received from an 
establishment 
 
 

 
 
 
 
 
 
 
 

Response: “Cold only” reports is not standard practice currently and may be investigated 
at a later date. 
 

  
 

 
 
 
 
 
 
 

Response: The establishment responded saying that their OPV had found that a relieving 
OPV sent the Excel spreadsheet off with only the DAWR OPV data included and not the 
ESAM results. The data was sent to the DAWR and was reported in the next month’s 
ESAM report. 
 

  
 
 
 
 
 
 
 
 
 
 
 
 

Response: The issue was identified, fixed and this establishment’s November 2014 O157 
report was reissued. 
 

 Assistance was provided to a QA manager at a beef export establishment to 
understand and interpret the ESAM reports 

o How to interpret lower/upper bounds and time plots 
o Why is the TVC prevalence (percent +ve) so high (100%) – the thinking was as 

for E. coli detections and the QA manager was concerned by the 100% 
prevalence 

11/11/2014 

Jess, for XXX can we have the following categories for beef: 
Cow/Bull HOT 
Cow/Bull COLD 
Steer/Heifer COLD. There is no hot category for this one.  
 
 

 

20/01/2015 

We are just reviewing our ESAM graph data and it appears there is an error 

for the November 2014 data as it reads 0 TVC samples were registered in 

November. I have checked our PHI submission form and the data is included 

in the excel document. Can you shed any light as to why the report is showing 

no TVC tests or results for November 2014? 

 

 

28/01/2015 

At a quick look, the STEC table for potential positives is incorrect Nov 14 had 

3 potential STEC which were confirmed one was O157 the others O26 In the 

heading it states all potentials although these are then confirmed, to have 1 

potential and then 1 confirmed (for O157) see Aug 14 figure 4 potential for 1 

confirmed. The anomaly appears that when an STEC potential is confirmed it 

is then not regarded as a potential which is inaccurate in regard potentials.  

I have attached PHI for Oct and Nov 14.  
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o Why there was a lack of data for carton testing and also lack of data on 
carcase testing for some months 

 
In addition to explaining and answering questions, SARDI Food Safety and Innovation 
sent the ‘Explanatory Guide for the ESAM Reports’ to assist in understanding the 
reports. Data issues were also resolved through conversations and as of March 2015, 
changes in data entry have been noticed. 
 

  
 
 
 
 
 

Response: The establishment’s latest ESAM and E. coli O157 reports were sent – the 
reply confirmed that this was the information required. 
 

 A QA manager contacted SARDI to ask about sample sizes for a Plant Initiated Project 
(PIP) – she provided a brief description of the proposed PIP, requesting advice on 
sample sizes and background microbiological data to give an indication of the average 
microbiological load on carcases post slaughter and prior to boning. Based on the 
recommendations given by SARDI, the QA manager increased the sample size and 
made other improvements to the experimental design of the trial. 
 

 An email was received from Symbio Alliance (via Long Huynh, MLA) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

04/03/2015 

I was hoping you could help with a copy of the 2014 annual analysis from 

SARDI ESAM/O157:H7 for Est. XXX? 

 

 

06/03/2015 

Hi Jessica, 

I’ve had a couple of clients query me re PHI data recently in regards to if their 

results are typical or not and they’re looking for limits as well. I’ve explained 

the best guide is the report ranking them against other establishments. It’s 

kind of sinking in for them but I’m wondering what else I can do to explain 

things for them.  

So the reason for contacting you was to ask if it’s ok for them to contact you 

directly? Also, is there a de-identified report of recent results which I can use 

to talk them through it? 

Thanks for your help. 

 

Thanks for your email. Please pass on my contact details (below in my email 

signature) to your clients and I can help them in understanding and 

interpreting their PHI data. I am always available and keen to work together 

with processors to help them understand their data, especially as I send out 

the monthly ESAM reports to all establishments – so very keen to talk to the 

clients who have approached you with questions.  

If there is anything else which I can help with, please do not hesitate to 

contact me. 
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 Feedback was received on the inclusion of carton reporting in monthly ESAM reports 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Response: The code was fixed to correct the national median logs for all species and 
carton testing results were added to the Hot Swabbed ESAM reports. An email reply was 
sent which said that although E. coli testing for cartons is not compulsory, some plants 
are testing E. coli on cartons and these are the results which are reported in the ESAM 
reports. 
 

 Four establishments cannot receive ESAM reports in ZIP files, so they now receive 
individual PDF reports. 
 

  
 
 

 

 

Response: An explanation of how to interpret Figure 8 (along with tables 5 and 6) in the 

Steer/Heifer report and the QA manager came back saying that she now understood. 

  

 

 

 

Response: Changes have been made (see Report Modifications). 

  

 

 

Response: A copy of the plant’s data / spreadsheet was requested to compare with the 

national ESAM data from DAWR and in the end, it was established that the discrepancy 

18/03/2015 

Thanks for the reports. 

Finding it strange that your national median logs for the CARTON TESTS are 

the same for all species. There should be different log values between the 

species? 

We do carton testing on both HOT & COLD beef.  

Also, cartons don’t require E. coli testing – only TVC and coliform testing, so 

not sure where you are getting the E. coli figures from? 

 

13/05/2015 

I have been looking at the box plot chart and in Steer Heifer Figure 8 there is 

a grey background where our results and I am not sure what our result are, 

Can you let me know what our results are on this chart.  

 

14/07/2015 

Hi Jess 

Two things: 

1) When will you start with a XXX Group CARTON report, and 
2) Can you please include hot beef in the XXX Group ESAM reports? 

16/07/2015 

Just finished comparing out calculations of means (+ve) against yours and 

every single one of our calculations is different to yours. 

Is it possible for you to work out why these differences are occurring? 
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01/09/2015 

Morning Jessica, Hope you’re well. 

Received the reports you sent through to us yesterday and they’ve left us a little 

puzzled again. As I’m sure you’re aware from previous enquires we’ve made, 

we generate our own monthly reports here and since you’ve started to send out 

the group reports that are calculated using the Mean (+ve) we have also. My 

question to you is how are you calculating the mean? Do you take the zero 

readings into account or is it just from positives? Do you still take the zero tests 

into account when calculating the mean? I’m just not sure why our results are 

so different and inconsistently so. Some are the same, some, you say we’re 

above the national average whilst we say we’re below and vice versa (see table 

below). Its left us scratching our heads.. Any light you can shed would be much 

appreciated. 

02/09/2015 

Thanks for that Jessica. That is how we are working out our means as well and 

after going through our figures and the ones you’ve sent below our values do 

match which makes me think there may be an error in the automatic report 

being generated through our online system. I’ll have to talk to the man who set 

that all up for us.  

Just a quick question though, when you calculate the means why do you not 

take the zero tests into account? I understand not adding zero to the total 

because it doesn’t change the total value but say for example you had a month 

where you tested 50 carcasses, 49 came back with 0 as a result and 1 test had 

50, Log10(50)/1(total +ve test) would give us a mean monthly value of 1.699 

which isn’t really representative? Shouldn’t it be Log10(50)/50 (total tests) which 

would be a mean value of 0.034. Does that make sense? 

16/10/2015 

Hi Jess 

Our IT person got a different result to you for TVC, E. coli & coliforms for calves 

in June. You had 0.771, -0.302, -0.158 and he had 0.637, -0.481 and -0.305, 

respectively. Any idea why? See his calculations below. 

The values he has in the median columns are the TVC results/cm2, or E. coli or 

Coliforms/cm2.  He has labelled the columns wrong. 

 

 

 

was caused by the plant’s calculation of means – a phone call conversation helped to 

explain and address the issue. 

 Calculation of Means and Medians: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Response: The inquiries were responded to and how to calculate means was explained. 

 

 

 

 

 

 



      

Page 21 of 131 
 

20/10/2015 

Hi Jess 

Sebastian has changed his calf TVC calculation to mean (not median) but it is 

still giving a different result to yours??? Yours is 0.771? 

I can’t figure out why, can you… 

 

 

 

 

Response: It was identified that the establishment had been comparing their calculated 

median results with the mean results reported in the ESAM reports. The median values 

did match correctly. 

 

 

 

 

Response: The plant resolved the problem and now their summary statistics agree with 

the ESAM reports. 

  

 

 

 

 

 

Response: SARDI provided the statistical tools to the OPV as well as availability to help 

with any further questions. 

 An email was received from Jenny Kroonstuiver, MINTRAC (07/12/2015) with a 

request for a Word copy of the ‘Explanatory Guide for the ESAM Reports’ for 

inclusion in the Training and Assessment materials for AMPX405 Conduct statistical 

analysis of process. A copy of the guide was provided in Word format – “this Guide 

will be a very useful addition to the training materials – you will hopefully also 

eventually see a much better use and understanding of the ESAM data”. 

 

 

 

 

 

 

  

07/12/2015 

Hi Jessica 

I am the OPV and have received today an MLA pulication titled: “Processor’s 

Guide to Improving Microbiological Quality 2nd Edition”. The paper provides your 

contact details in relation to the statistical calculator tools. Unfortunately, these 

were not provide with the publication, and I was wondering whether you will be 

kind to e-mail me the tools. Your assistance will be much appreciated. 
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6.1.1 Feedback in response to the Group ESAM reports 

 “We do like the group reports especially from a corporate level where we can 
benchmark our plants performance across the group and across the national data.” 

 “Am finding these reports useful as they are a much quicker reference for comparing 
month to month as well as Plant X to Plant Y.  Don’t think TVC prevalence is relevant 
as it should always be 100%!  Also need to be able to have hot & cold data for our 
Plant X beef.” 

 “Given that the DA website is not that user friendly to navigate around + we currently 
aren’t able to access the DA KPI analysis (which only provides plant by plant data not 
a data set for the whole group etc), so from a Group QA perspective, I am finding the 
data very useful specifically for 
1)      Indication as to performance against national averages; (really important for me 

to see this) 

2)      Performance across the group plant vs plant; (again this has provided the wider 

QA and Plant Management teams with a more determined focus in terms of 

continuous improvement -  a bit of friendly competition); 

3)      The Group QA Business plan/continuous improvement strategy is developed 

and underpinned by a number of KPI’s of which includes these reports; 

4)      All key staff receive the data and it is a quick guide of performance; 

5)      Reports are very professional in presentation; 

6)      Has certainly cut down on the amount of manual data analysis that I had to 

perform prior to getting these reports; 

7)      Staff X is not a fan of the box plots but personally I am. 

 

I will discuss further with the team and give some thought as to what proposed 

changes or additions may be beneficial. 

 

I don’t know who else is providing feedback but I would like to keep receiving these. 

Will be back in touch soon. 

 

The other aspect of receiving these reports from you – is the independence aspect, 

so from that perspective more credible.” 
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6.2 Feedback Survey: ESAM Reports 
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6.3 Feedback Survey Results 

On the 16th December 2014, QA managers and staff from the 55 establishments 

currently receiving the ESAM reports were invited to provide feedback on the reports 

and the service provided. Of these, a total of 27 responses were returned by 31st 

January 2015. Comments are reproduced verbatim (except for spelling corrections).  

The previous feedback survey was carried out in April-May 2010 and a total of 11 responses 

were received. Some questions were used as the starting point for the current feedback 

survey. 

Question 2.How often do you read the ESAM reports? 

Answer Option Number of 
Responses 

% 

I don’t read the reports. 1 3.8 
I have a quick look, but only when I have time. 2 7.7 
If I have time, I read them fully. 8 30.8 
I read them fully every time I receive one. 15  57.7 

Total 26 100 
 

 Not necessarily every time I receive them but I eventually get to them. 

 I have a quick look when they come in and then read them in detail later.  
 

Question 3.How well do you feel you understand the content of the reports? 

Answer Option Number of 
Responses 

% 

I don’t really understand the reports that well. 0 0 
I have a fairly limited understanding of the reports. 3 11.1 
I have a pretty good understanding of the reports. 20 74.1 
I understand the reports really well. 4  14.8 

Total 27 100 
 

 I understand them better after Jessica Tan explained them to me.  

 More information on how to interpret reports would be beneficial.  
 

Question 4.How would you rate the value you get out of the reports? 

Answer Option Number of 
Responses  

% 

I don’t get any value from the reports. 1 3.7 
I don’t get a lot of value from the reports. 2 7.4 
I get a fair bit of value from the reports. 17 63 
I get a lot of value from the reports (i.e. have made 
changes based on reports; use to benchmark 
performance).  

7 25.9 

Total 27 100 
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 For my role, the new Group ESAM reports are invaluable particularly for 
benchmarking across the group & these are a good tool for establishing quality 
improvement projects.  

 I work in a support role to QA (in the laboratory). I tend to look through our own 
spreadsheets for trends etc.  

 Used to bench mark our performance 
 

Question 5.How, or in what way do you use the reports? For example, is it just 

you who reads the reports each month, or do you read them and pass them on 

to your staff to read them too? Have you made any changes to your hygiene 

practices because of what the reports show? Do you keep them for future 

reference? …etc (26 responses) 

 After reading them, I go over the process monitoring sheets and micro findings to see 
if we need to change or look at the procedures. Then see where we rank over all.  

 There are other staff that are required to read and are kept for reference.  

 I just read them, sometimes James and I talk about them.  

 The reports are read by myself, passed on to the management team. Use them to 
monitor hygiene practises. Used as reference material at management meeting to 
evaluate and monitor hygiene practises within our establishment.  

 To trend our micro performance against national standards. 

 Pass the reports onto the QA Team and the supervisors.  

 I read them and use them to drive the company’s continuous improvement program. I 
distribute to all key staff. I review them with key staff across the Group. I use them to 
benchmark the plants against each other and the national average. The reports 
support the QIP’s and we have used these to refocus our efforts.  

 I file them away without reading them.  

 The reports are distributed to everyone that reports to the QA team. I am included in 
the email list, so just skim through out of interest as they don’t impact directly on my 
role.  

 I review and discuss with the OIC on how we can proceed.  

 We use them for board data and to keep supervisors informed.  

 Reports are passed on to staff and more focus on dressing if evidence of higher 
readings. All records are kept for future reference.  

 Forward to both Lab Staff and DA OPV Discuss with QA Staff Our Est undertakes 
much more Micro testing than what is mandated in ESAM I tend to just use ESAM as 
a comparison to our in house testing ESAM is the only Salmonella testing we do 
because of the nature of the sampling and incidence of positive Salmonella ESAM it 
is not particularly useful as a measure of process performance.  

 Hold on file for future reference, if significant differences present discuss the 
outcomes with other management representatives.  

 The reports are used and tabled as part of the management review process and 
therefore are provided to QA and Frontline Managers as well as myself. They are 
used as part of trend analysis, benchmarking and customer information.  

 I read them and pass them onto other staff members. I use the data to enter into a 
feedback system for the Department of Agriculture. If the results are above our 
maximum limits, corrective action is put in place after investigating why the results 
are out of specification. The report is saved and is used when corresponding with 
customers on the hygiene of our product.  

 I read the report, inform other management or supervisors of any noticeable trends or 
higher than average findings. The results are discussed at management meetings.  
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 I pass the info on to floor supervisors and management if we are below the national 
average. Have made changes to floor processes because of this. Keep all reports for 
future reference. Create graphs comparing seasonal changes and year-to-year 
changes.  

 I send them to the plant and operations managers and the slaughter floor 
supervisors. We discuss the results and work on improving carcase hygiene and we 
also do this with daily ESAM results as well.  

 ESAM reports are utilised quarterly during QA management review meetings. It is an 
analysis of how we are trending against the national average and clearly defines 
outliers for when improvement is required.  

 The reports are discussed during Management meetings and QAs are advised.  

 We use them to compare ourselves to other establishments around the country and 
also as ammunition to use against senior management to support our case to 
implement changes that we are confident will improve micro results but are costly.  

 Pass onto all staff 

 Customer values the Food Safety of the tested products 

 Myself and my team review the reports for continuous improvement/trend analysis 
etc. 

 Read and distribute. No changes have been made.  
  

Question 6. Do you find the reports easy to interpret? 

Answer Option Number of 
Responses 

% 

Yes 22 84.6 
No 4 15.4 

Total 26 100 
 

 Still learning, I ask the lab manager to help me interpret the findings, no real reason 
just getting the time to sit down and study them.  

 Mostly  

 Fairly 

 Box plot graphs can be a little difficult to understand 

 I have a problem understanding where we are in comparison with other plants by 
marks on the graphs where everyone’s results are shown. I understand the 
percentages in figures clearer.  

 I wouldn’t say they are easy to interpret as you do need someone to explain it to you. 
But once you know what everything in the report means, then it is much easier to 
interpret.  

 Some confusion. Cluttered information 
 

Question 7. What other requirements for microbiological reporting do you 

have? E.g. what other information would you like to see reported or what 

would you like to see changed in the current reports? (15 responses) 

 The reports are found acceptable and no changes are required.  

 All ok. 

 Trend data for the non-O15 STEC (confirmed positive) results.  

 Shelf life, chemical lean testing.  
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 I am currently awaiting feedback from key persons across the group as to whether 
there is any other data they want measured, so I will let SARDI know early in the new 
year.  

 NA 

 None 

 STEC Data split into O157 and other STECs by O group with both national testing 
comparisons (Industry) and DA Verification testing also split into I157 and STEC O 
groups. This would provide a better picture to compare and access risk factors.  

 Show graphs of just the last year and the last 6 months comparison as well as the 
current 3 year comparison.  

 Coliform and TVC reporting on ovine and beef trim results.  

 Carton meat micro is something that has been submitted to the PHI for some time 
now, although no statistical reporting is generated and fed back to the industry. I 
could see this information being adopted and useful.  

 Points on the graphs showing the acceptable, marginal and unacceptable limits. 
Averages for our establishment. Trend analysis.  

 No change 

 Report tissue testing results 

 N/A 
 

Question 8. How regularly would you like to receive the results? 

Answer Option Number of 
Responses 

% 

Once a month, as we do now 24 100 
Less often 0 0 

Total 24 100 
 

 It is important the Data is received monthly, but the only comment I would make is 
that it would be good to receive the data right up to date. Instead, the report run one 
or two months behind due to SARDI not receiving the data from the Department of 
Agriculture.  

 

Question 9. How could the reports be improved or extended, to give maximum 

value to you? (18 responses) 

 No need for improvement 

 All right the way they are 

 With our plant, a separate table for hot swabbed beef (this is being currently entered 
in the cow/bull category).  

 Report to become more regular ie. fortnightly 

 Again, as per Question 8 comments 

 NA 

 It would be helpful if DA put their reports in more often.  

 Could have a 6 or 12 monthly graph to show trend over a longer period. 

 See above. Also it is fine to have the shaded potential positive frequencies for 
STECs but this can be improved by comparison with number of tests performed and 
split O 157 and STEC O groups. To have 4 potentials when an Est may contribute 
20% of tests may be entirely different to having 1 potential and only contribute 0.2% 
of tests. From a risk management viewpoint, Est need to realistically determine this 
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risk point to make valid Management decisions. The data provided can be a key to 
determine this and is not being either made available or captured.  

 Not sure 

 Am happy with current format 

 Show graphs of just the last year and the last 6 months comparison as well as the 
current 3 year comparison.  

 All our species categories (hot and cold) need to be extended 

 I don’t know 

 These reports show all results, even for data entries that an establishment has 
entered incorrectly. I think there should be more error checking before these reports 
are submitted to industry or to simply remove illegitimate results (e.g. minus logs).  

 As per question 7 

 N/A 

 Show STECs 
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6.4 Example – Inclusion of Carton results in Establishment Report 

  



      

Page 33 of 131 
 

  



      

Page 34 of 131 
 

  



      

Page 35 of 131 
 

  



      

Page 36 of 131 
 



      

Page 37 of 131 
 

 



      

Page 38 of 131 
 

 



      

Page 39 of 131 
 

 



      

Page 40 of 131 
 

 



      

Page 41 of 131 
 

 



      

Page 42 of 131 
 

 



      

Page 43 of 131 
 

 



      

Page 44 of 131 
 



      

Page 45 of 131 
 

 



      

Page 46 of 131 
 

 



      

Page 47 of 131 
 

 



      

Page 48 of 131 
 

 



      

Page 49 of 131 
 

 



      

Page 50 of 131 
 



      

Page 51 of 131 
 

 



      

Page 52 of 131 
 



      

Page 53 of 131 
 

 



      

Page 54 of 131 
 

  



      

Page 55 of 131 
 



      

Page 56 of 131 
 

 



      

Page 57 of 131 
 

 



      

Page 58 of 131 
 

  



      

Page 59 of 131 
 

6.5 Company Group ESAM Report 
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6.6 Comparison of shifts report 
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6.7 Explanatory Guide to the ESAM Reports 

The explanatory guide to the ESAM reports was updated to reflect changes in the ESAM 

reports. 
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6.8 National E. coli O157 and STEC Monitoring Report 
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6.9 Establishment E. coli O157 and STEC Monitoring Report 
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