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Salmonella — the problem

Plant “D”
Salmonella
Sampling

Frequency

First Quarter 2005

- 125,000 birds per day
- > 20% USDA performance STD

- based on in-house samples/chiller exit

- 1 sample per 22,000 carcasses



Intervention Strategy - “everything possible”

(LIVE PRODUCTION)
Cleaning live-haul modules

Acidifying Water in growout barns
Probiotic use in Water of growout barns
Probiotic gel in chick boxes at hatchery
Probiotic in Feed

Acidifying Litter of growout barns
Complete Cleanout of Litter in growout barns
Growth Promotant in Feed

Proprionic Acid in Feed

ABX In Feed

Vaccinate — hatchery and field

Breeder vaccination/ABX treatment



Salmonella — the problem solved

Second Quarter 2005

e Salmonella - ~ 15 the USDA performance STD
o Sampling - based on in-house samples/chiller exit

* Frequency - 1 sample per 22,000 carcasses
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Perceptions of the Problem

Various members of the management team were interviewed
to capture their perceptions of the sources of Salmonella and
which interventions had been successful. There was no
consistency in the perceptions:

“everything got better when we put in a new chiller”

“it is all the things that we did at the grow-out farm that solved
the problem”

“my instinct tells me that it all comes in from the breeders”

“I don’t know what made it better. 1 hope it stays that way”

“It must be the vaccine”



Perceptions of the Problem

Various members of the management team were interviewed
to capture their perceptions of the sources of Salmonella and
which interventions had been successful. There was no
consistency in the perceptions:

* “everything got better when we put in a new chiller” Never
did

* ‘Gt is all the things that we did at the grow-out farm that solved
the problem” Interventions were both plant/field

* “my instinct tells me that it all comes in from the breeders”
breeders only 1 part of the solution

o “I don’t know what made it better. I hope it stays that way”

o “Tr must be the vaccine” broiler vaccine ruled out as
Ineffective...



Design ot Experiment (DOE)

The intention of the DOE 1is to assist in:

Determining the effectiveness of interventions at the
Grow-out Farm level as related to performance
measured by Salmonella results on carcass wash rinsate

Assist  in  the management of withdrawal of
interventions from this point in the value chain



Salmonella Testing Results — post chiller

scontrol chart of Salmonella positives by week show a clear downward trend in the
proportion of samples tested positives for Salmonella between April 2 2005 and
August 20, 2005.

*March 6, 2005 changes to the interventions have been effective albeit not

sustainable until the impact of the early April changes.

* two dates of statistical sustainable significance, April 12, 2005 and July 18, 2005



March 6 - Impact Ot Chiller

* March 6, 2005 - CARBON DIOXIDE (CO2) was added to the
chiller and CHLORINE (CaClO2) to the red water. From the

dramatic drop in Salmonella positives on carcasses at this point, it

appears that these changes to the interventions were effective.

*These results were substantiated by the results of a Validation Study
performed at the same facility, with bio-mapping of the process
showing the various incidence levels of Salmonella.
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Farly April — Impact of 3 Interventions

*Introduction of vaccinations at the hatchery (1)
 and Field Vaccinations at Grow-out Farms (2)
*Increased overflow in the scalders (3)

*The drop associated with April 12, 2005 captures the combination of these 3 interventions

*The significance of increasing the scalder overflow is related to maintaining a lower microbial
load in the scalder.

* Salmonella vaccine was introduced to the grow-out farms on February 9, 2005 as a follow
up to the hatchery vaccinations which were started January 26. The impact of this program
coincides with the decline in Salmonella positive results as seen in the Process Control Chart of
Salmonella positive drag swabs at the farms. The timing of this intervention corresponds to the
improvements seen at the processing plant in April. DOE will challenge and examine this

impact in detail.



July 18 - Impact of ABX

* There was a sudden reduction in Sa/monella positives to 0% (that was persistent for 5
weeks at the time of on-site visit on or about July 18, 2005.

* This date corresponds directly to the expected 60-day lag time between treatment of
breeder birds with antibiotic, and earliest processing of their progeny.

* The concept of treating the breeder flocks with an antibiotic was gleaned from
control stategies used with table-egg flocks to successtully eradicated S. enterididis

* This antibiotic, previously licensed for use in poultry, is no longer able to be used in
this species as per a ruling by FDA.



Interventions with no correlation to
reduction of Salmonella

* A strong correlation related to probiotic use was not found and it 1s difficult to
determine definitively if and when this intervention would produce noticeable
results down the value chain.

*There is not a statistically significant reduction in Sa/monella counts on carcasses
attributed to the implementation of live haul module washing on October 1,

2004.
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Key Learnings: PART 1

Chiller management (CO2/CI2) can directly impact
final levels in combination

Need to consider effectiveness of interventions in
combination and alone. Changes should be
introduced 1n a controlled and systematic way.

Instinct needs to be supported with information.

Impact at the breeder level extends throughout the
value chain



OV@W iGW Of D OE (design of experiment) — PART 2

Follow up to the data analysis led to DOE- PART 1I to test impact of
eliminating interventions alone or in combination on grow-out farms

providing birds to Plant E.
4 factors were identified:
— Vaccination (broiler)
— Litter Acid Treatment (+/-)
— Organic Acid (+/-)
— Probiotic (water: +/-)
Carcass rinse samples per house (test/control) were collected pre-chiller
and post chiller and analyzed for presence of Salmonella.

ONE HOUSE PROCESSED PER DAY AT NEARBY FACILITY
(plant “E”) — same breeders/hatchery source/growout region

All flocks were the progeny of birds treated by the regular vaccination
program at the breeder lever

Houses under “no vaccination” treatment did not receive day 1 or day 14
vaccine at the hatchery



Results of DOE— PART 11
Effect of Interventions

The data was evaluated at the pre-chiller and post-chiller level

Pre-Chiller:

v'There is a statistically significant reduction in Salwonella with the
use of litter treatment

v''There is a statistically significant reduction in Salmonella if the
birds are the progeny of those previously treated with ABX

X The reduction in Salmonella positives with the use of either
organic acid or probiotics 1s not statistically significant

X The effect of vaccination is statistically significant — but in the
opposite direction as expected (i.e. the probability of having
Salmonella decreases when vaccination is not used)
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Test Combinations at Grow-out Farms

Flock ID Ranch Name Hs. No. Vacc. Litter Probiotic Oreganic
Acid Acid Progeny
5705 05 06 3 yes yes yes yes Yes
4 yes yes yes yes No
5 yes yes yes yes Yes
6 yes yes yes yes No
5706 05 06 1 yes yes yes yes Yes
2 yes yes yes yes Yes
5971 05 06 1 yes yes yes yes Yes
2 yes yes yes yes Yes
3 yes yes yes yes No
4 yes yes yes yes Yes
5957 05 07 1 yes yes no no No
2 yes yes no no No
3 yes yes no no Yes
5953 05 07 1 yes yes no no Yes
2 yes yes no no No
3 yes yes no yes Yes
4 yes yes no yes Yes
5 yes yes no yes No
6 yes yes no yes Yes
5985 05 07 1 yes yes yes no Yes
5990 05 07 1 yes no yes yes No
2 yes no yes yes Yes
3 yes no yes yes Yes
4 yes no yes yes Yes
5965 05 07 2 no yes yes yes Yes
3 no yes yes yes No
4 no yes yes yes Yes
5 no yes yes yes Yes
6 no yes yes yes No




Test Combinations at Grow-out Farms

Flock ID Ranch Name Hs. No. Vacc. Litter Probiotic Oreganic -
Acid Acid Progeny
5976 06 01 1 yes yes yes no No
2 yes yes yes no Yes
3 yes yes yes no No
5972 06 01 1 yes no yes no Yes
2 yes no yes no No
3 yes no yes no No
4 yes no yes no No
5983 06 01 1 yes no no yes No
2 yes no no yes No
5947 06 01 1 no no yes no No
2 no no yes no No
3 no no yes no No
4 no no yes no Yes
5 no yes yes yes Yes
6 no yes yes yes No
7 no yes yes yes No
8 no yes yes yes No
5934 06 01 1 yes no no yes No
2 yes no no yes No
5974 06 01 1 no no no no Yes
2 no no no no No
3 no no no no No
5958 06 01 1 no no no yes No
2 no no no yes No




Results of DOE — PART 11

A total of 2100 carcass rinse samples were
processed using secondary enrichment followed by
BAX® analysis and cultural confirmation

27.65% of pre-chill samples tested positive for
Salmonella (282 ot 1020)

4.44% of post-chill samples tested positive for
Salmonella (48 of 1080)



Results of DOE —
Effect of Interventions

Post-chiller:

At the post chiller location at Plant E, the probability of
having positive Salmonella 1s 0.14 times that of the probability
at pre-chiller location (that is, after the chiller, the
probability of having positive Salmonella on carcasses drops
by 86%0).
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BREEDERS - starts here...




Salmonella - %Positive — Yearly Plant Averages
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