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Official – Sensitive: Notes relating to local badger interventions following 
discussion between NWMC (APHA) and Welsh Government on the 8th of November 

 

This paper sets out a range of issues and considerations that may be relevant in 
developing proposals for breaking the cycle of transmission between wildlife and cattle on 
persistent breakdown farms in Wales. Following an initial exploratory discussion, it does 
not represent firm advice or recommendations from APHA at this stage, but is intended to 
aid Welsh Government officials in exploring this policy idea with key stakeholders. 
 

 
1. How do we clearly define the evidence base required to demonstrate (or 

refute) any wildlife contribution to the disease within a TB breakdown? 
There are multiple lines of evidence that you could collect to potentially implicate 
badgers. These are introduced in approximate order of effort required. 
 

a. Evidence that cattle are not the likely source (elimination of other disease 
sources).  
 

b. Badger survey to confirm contemporary badger activity on each chronic TB 
breakdown farm, potentially consisting of:   

 
i. Field surveys for badger setts and other signs on the farm, including 

around/in buildings.     
ii. Camera surveillance of farm buildings/yards/troughs looking for 

evidence of badger visits (may require longer period of 4-6 weeks). 
iii. Combined information could be used to build a map of potential risk 

areas and to direct biosecurity advice. 
 

c. Carcass collection to confirm TB in badgers within the vicinity of the farm.  
Issues to consider, 
 

i. Sensitivity would depend on PM protocol used.  
ii. Carcass collection could be targeted (e.g. to within ~2km of the farm, 

although search radius would depend on local badger density and 
territory size). 

iii. Sample size is very likely to be problematic, take time to build up a 
definitive picture,  and bias could in theory be introduced through 
movement of RTAs. 

iv. Cultures from PM badgers could be genotyped to compare to whole 
genome sequences from cattle.  Provides more evidence of disease 
transmission between badgers and cattle but most likely NOT 
direction.  See attached paper by Trewby et al. (2016) 

 
d. PCR analysis of badger faecal/environmental samples.  Available research 

indicates that current testing techniques do not have sufficiently high 
sensitivity or repeatability to confidently assign infection status to particular 
badger groups/setts and the method requires large numbers of faecal 
samples to be collected. Unlikely to provide strong evidence for or against 
wildlife involvement. 
 

e. Trap and live test badgers in the form of, 
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i. Sampling blood from badgers held in a restraint trap and testing using 
the DPP.  This gives a rapid (approx. 20 mins) trap side result and 
could be used to make real-time decisions (as per the TVR approach). 
However, DPP has currently unknown sensitivity/specificity (although 
APHA work is in progress to assess this).  

ii. Anaesthesia of badgers for collection of samples for a suite of tests 
(i.e. culture/DPP/gamma). Animals would have to be released in order 
to wait for results (culture takes approx. 15 weeks and gamma takes 
>24hrs for a result). Using the results of two (DPP and gamma) or 
three (also culture) tests in combination increases likelihood of 
identifying truly infected groups (see attached paper – Buzdugan et al. 
(2016)).  
 

 
 

2. Location and size of intervention area 
Different options include, 
 

a. Target all setts on the farm premises and areas of badger activity (identified 
by survey 1b above). Use remote trapping to capture badgers entering from 
neighbouring land.  
 

b. Target all setts as above (2a), along with all setts on neighbouring land which 
were within a minimum distance from the focal farm, or had territories 
overlapping the focal farm (if data was available to confirm this, points 2c/d).  
This would require cooperation from neighbouring land owners. 

 
c. Bait marking would add confirmation of which social groups access specific 

land and territory extent. Would improve confidence regarding which setts 
badgers using farmland originated from but can be difficult to interpret, 
requires substantial field work input and is seasonally constrained (Spring 
and Autumn are best). 

 
d. Social group territories could be inferred from field survey data using a 

tessellation approach (as per the RBCT). However, this could require survey 
data from adjacent land (ie not just the focal farm). 

 
3. Method and protocols for the delivery of badger interventions 

 
a. A TVR type approach could be employed using the APHA restraint cage and 

the DPP test (but see comments on test performance above - point 1ei).  
Removal or vaccination/release could be carried out immediately based on 
the test result.  The restraint cage has not yet been fully assessed on a trap-
naive badger population in the field but this could provide that opportunity.     
 

b. Badgers could be trapped and anaesthetised for sampling using a mobile 
field unit (as used by APHA).  This facility can house animals overnight if 
necessary (but see time required to turn test results for gamma and culture 
above - point 1eii). 

 
c. An ‘adaptive management approach’ could be employed such that evidence 

generated prior to any intervention (points 1 above) would be supplemented 
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with data collected during the intervention process (e.g. numbers caught, test 
results, estimated proportion sampled), and future interventions adapted 
accordingly. An ongoing evidence feedback loop supporting this could 
include monitoring trapping efficiency, whether there is evidence of 
perturbation, apparent prevalence in the badger population etc. Such an 
approach would require a clear plan of what each outcome means for 
management options, so that field response could be shown to be consistent 
between farms and to avoid the claim that the response is made up ‘on the 
fly’. 

 
4. Duration of interventions 

 
a. One single intervention is very unlikely to be sufficient as not all badgers will 

be sampled (i.e. trapping efficiency <100%), immigration/recruitment will 
introduce new individuals and limitations in test sensitivity may lead to failure 
to detect and hence release of truly infected animals.  
 

b. Repeated inventions are therefore likely to be required, and could potentially 
be once or twice annually. Available modelling evidence does not suggest 
that the reduction of risk will be substantially quicker than in the RBCT, 
although localised intervention has not been modelled to date. 
 

c. Information on likely trapping efficiency and test sensitivity could be used to 
estimate the required duration of the operation (using statistical / modelling 
techniques). 

 
d. Following on from the adaptive management approach above (point 3c), a 

series of stopping rules could be formulated (based on expert opinion and 
modelling), so there is no clear a priori duration. 

 
 

5. Perturbation 
We have good evidence that social perturbation in badger populations happens in 
the wake of culling operations and it is the most plausible explanation for the 
observed outcomes of the RBCT.  However, we have little information on what 
perturbation looks like at the local scale and exactly how it relates to 
epidemiological outcomes.  The following evidence is pertinent to the potential for 
perturbation to influence local scale interventions, 
 

a. Recent modelling work of TVR by Smith et al. (paper in review) found that 
selective culling reduced the number of badgers killed by about 83% 
(compared to non-selective culling) but this only led to a benefit in reduced 
cattle TB incidence if social perturbation of badgers did not occur (although 
perturbation was modelled as two extremes: zero or RBCT level).     
 

b. Modelling work based on RBCT data (see Bielby et al. 2014 attached) found 
that it was unclear whether removal of only a few badgers per group would 
result in perturbation.  The study could not rule out that removing even a 
single badger would cause detectable perturbation in the badger population, 
but supplied no empirical information on whether this would affect cattle. 
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c. Badger populations will have some level of natural mortality/turnover 
(estimated as ~30% adult mortality annually at Woodchester Park – Smith et 
al. (2001)), so some level of natural ‘perturbation’ is expected. TVR is 
predicted to generally remove only one or sometimes two animals from any 
social group in any one year (Smith et al. in review) 

 
d. During any interventions, data could be collected to investigate whether, and 

if so, to what extent perturbation may be occurring.  The small sample size 
(numbers of farms or badgers) may make it difficult to prove that perturbation 
was or was not happening.  However, given the current lack of information 
on the impact of targeted removal any information on local scale perturbation 
would be a valuable.  Useful data could be collected by: 

 
i. Genotyping hair samples from trapped or hair trapped animals (to 

quantify changes in dispersal/ relatedness as conducted on samples 
from the RBCT). 

ii. Measuring changes in territory size/extent, if bait marking were 
undertaken.  

iii. Collaring and tracking animals which were not culled to measure 
movement patterns. Although this would require similar information 
obtained prior to interventions or, from similar areas with no 
interventions (to act as a control).  
 

6. How do we measure impact/effect of interventions 
 

a. Cattle measures. Either the farm going clear, or a decline in the frequency or 
the size/severity of breakdowns may indicate measures are having an 
impact.  May take many months to establish this is the case.  The small 
number of farms may also make it unclear whether interventions were the 
main cause of disease changes. It would be impossible to ascribe 
intervention to the reduction in herd breakdown on any individual farm, so the 
risk would need to be assessed at the level of all farms under this 
management approach. 
 

b. Badger measures.  Decline in prevalence in RTA badgers (this would take 
years to confirm) or in cage trapped badgers may indicate reductions in 
disease.  Hair trapping and genotyping could be used to investigate trapping 
efficiency (as in the IAA). This would provide an estimate of the proportion of 
the badger population subjected to management (which could feed into an 
adaptive management approach), although without additional information it 
may be unclear how this relates to disease control.   

 
 

 
 


