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2. Abstract
Swansea City Football Club and Academy was used as a case study to analyse bacterial contamination
pre and post decontamination using Hybrisan’s advanced alcohol-free sanitiser on a 3G football pitch.
The presence of bacteria and the way that cross-contamination is achieved was considered as a
reasonable model for the transport of pathogenic organisms (including Coronavirus) in a system. This
report shows that the 3G pitch used for analysis was highly contaminated and recorded bacterial counts
of 6 x 104 CFU/ml. This could designate the complex surface area of the pitch environment as a
biohazard. From the data presented in this document, the data acquired from the swabbing process
was, by and large, of good quality and showed that by using the Hybrisan product the 3G pitch was
safely brought under microbial control without damaging the material infrastructure.
Day 1 Control: 61600 CFU/ml Day 4 RTU: 3200 CFU/ml
There was 95% less bacterial load recovered at the end of the trial.

3. Introduction
The client is a Championship League Football Club with a strong academy setup designed to bring young
talented players through the system and into the senior organisation. The training/academy facilities
are of a high standard and overseen by a highly focused team and head groundsman. The concerns
expressed by this team are for the overall wellbeing of the players in terms of bacterial/viral infection
that could be obtained from the training facility and equipment. When one considers the impact of high
energy sporting fixtures the propensity to saliva, sweat, bleed and vomit are considerably high, and all
of these actions create exceptional conditions for bacterial growth. In reaction to these concerns, the
head groundsman instructed Hybrisan to conduct an in-depth microbial analysis of one of their 3G
football pitches. This was done with a view to introducing a robust illness/cross-contamination
prevention protocol to protect all participants meeting the training infrastructure.
In conjunction, a region of grass was selected for over treatment to determine the detrimental effect
of the Hybrisan solution on the foliage and root structure within turf. The concept behind this test was
to ascertain the suitability of the Hybrisan product in large scale decontamination of grass surfaces.
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The features of the analysis were to:
•

Conduct a structured microbial sweep of predetermined areas of the selected 3G pitch using
ready to use (RTU) and 50% RTU solution of Hybrisan sanitiser solution.

•

Investigate appropriate mechanisms to ensure that cross-contamination is minimised
between “players to pitch” and “pitch to players”.

•

Optimise the Hybrisan sanitiser solution range to effectively decontaminate the large-scale
infrastructure and ultimately protect all users.

•

Investigate the increase in residual protection offered by the application of the Hybrisan
product.

•

Show that if the 3G pitch system presented a high bacterial load that it could be brought
under control using the Hybrisan product without damaging the pitch material.

•

Study the effects of Hybrisan’s product on grass, roots and turf.

4. Aims
The aims of the testing procedure were two-fold.

4.1.
•

Aims 1
Implement a testing procedure: Use surface swabs to assess bacterial load at pre-selected

points on the 3G pitch pre-decontamination.
•

Implement a treatment regime: Use the Hybrisan product to treat all pre-selected points on

the 3G pitch with a view to decontaminate and to repeat surface swabs to recover any
remaining bacterial load.
•

Optimisation: Use different concentrations of Hybrisan surface product to optimise the solution

for maximum efficiency.
•

Plate and Grow: Recover all swabbed bacteria, plate and Incubate to assess the variation in

bacterial contamination pre and post decontamination.
•

Data analysis: Evaluate the data collected from the slides to determine levels of

decontamination.

4.2.

Aims 2

A simple patch test was implemented to determine if the Hybrisan product was detrimental to the
growth of a selected grass section. Three dilutions of product were used in comparison with an
4
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untreated control section. The selected region was then observed for obvious changes over the 4 day
testing period.

5. Methodology
5.1.

Methodology 1

As shown in Figure 1 a simple test grid was set up in a highly used region of the 3G pitch. The grid was
split into sections for the required data acquisition. The sections are as follows:
•

A: Control

•

B: Dosed with 1000 ppm – 10% (data withdrawn)

•

C: Dosed with 5000 ppm 50%

•

D: Dosed with RTU 100%

F IGURE 1: TEST GRID FOR APPLIED DILUTION ANALYSIS ON DAY 1
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F IGURE 2: TEST GRID FOR APPLIED DILUTION ANALYSIS ON DAY 2

Day

Control A
Treat Sample
1 - Monday
X
2 - Tuesday
X
3 - Wednesday
X
4 - Thursday
X

Treatment 1
Treat Sample
X
X
X
X
X

Treatment 2
Treat Sample
X
X
X
X
X
X

Treatment 3
Treat Sample
X
X
X
X
X
X
X

T ABLE 1: T REATMENT AND SAMPLING PROCESS OVER THE 4-DAY PERIOD

In this case bacteria were used as an indicator for pathogenic cross-contamination as viral detection in
this environment was beyond the scope of the analysis.
The procedure used for data collection and analysis was conducted as follows
1. The 3G pitch was grid referenced and key regions were selected for analysis, shown in Fig 1.
2. Pre-moistened swabs with neutraliser used to recover bacterial load pre-treatment.
3. A spray bottle was used to dispense Hybrisan's polymeric biocidal surface treatment.
4. Pre-moistened swabs used to recover any remaining bacterial load post treatment.
All swabs were then removed from the test site and incubated in the laboratory at Hybrisan's facility.
The swabs were then incubated at 37 degrees C for 72 hours to facilitate bacterial growth.
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5.2.

Methodology 2

This simple experiment was conducted to determine how detrimental the Hybrisan product was on
grass and its root structure. This was done by dosing Section A with 1.5L of RTU. Section B with 1.5L of
5000ppm and section C with 1000ppm. Comparisons were then made daily over the 4-day period.

F IGURE 3: GRID REFERENCE FOR GRASS COMPARISON TEST
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6. Results
6.1.

3G Pitch Area

GRAPH 1: 4 DAY SAMPLING DATA OF TREATMENT 1 SHOWING PRE /POST DOSING RESULTS AGAINST A CONTROL
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GRAPH 2: 4 DAY SAMPLING DATA OF TREATMENT 2 SHOWING PRE /POST DOSING AGAINST A CONTROL
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GRAPH 3: 4 DAY SAMPLING DATA OF TREATMENT 3 SHOWING PRE /POST DOSING AGAINST A CONTROL
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6.1.1. Graphs 1, 2 and 3 Summary
Analysis of the data collated in the above table showed that:
•

There is a significant reduction in bacteria load following the initial treatment with RTU and
50% RTU up to log 3 reduction (99.9%).

•

The bacterial levels are generally maintained at low levels following all 3 treatment regimes
except for in the case of 50% RTU where there is an increase on day 2 prior to treatment.

•

There is significantly less (95%) bacterial presence at the end of the trial in all cases showing
the bacterial levels on the surface have been kept under control.

The 3G pitch was decontaminated with Hybrisan Surface + Hands through a 500ml spray bottle
dispenser.
There was significantly less bacteria and yeast recovered after decontamination, this indicated up to a
99.9% reduction.

6.2.

Grass comparison Analysis

Although a simple test, this observational assessment of how grass and its root are affected by the
application of Hybrisan’s product was deemed as essential in considering a long-term approach to grass
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decontamination. The figures below follow a day to day pictographic spread of basic data and the
comments are presented below.

6.2.1. Day 1

F IGURE 4: DAY 1 HIGH DOSE GRASS COMPARISON SHOWING NO OBSERVABLE CHANGE IN GRASS

6.2.2. Day 2

F IGURE 5: DAY 2 HIGH DOSE GRASS COMPARISON SHOWING NO OBSERVABLE CHANGE IN GRASS
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6.2.3. Day 3

F IGURE 6: DAY 3 HIGH DOSE GRASS COMPARISON SHOWING SLIGHT YELLOWING IN SECTION A @ RTU DILUTION

6.2.4. Day 4

F IGURE 7: DAY 4 HIGH DILUTION GRASS COMPARISON SHOWING OBSERVABLE YELLOWING IN SECTION A @RTU
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6.2.5.

Day 8

F IGURE 8: DAY 8 HIGH DILUTION COMPARISON SHOWING NO SIGNIFICANT CHANGE IN APPEARANCE TO DAY 4

7. Discussion
7.1.

3G Pitch Microbial Sweep Discussion

Figure 4 indicates the 3G pitch sampling points positioned in the goal mouth at the West end of the
Swansea Academy field, designated as a high contact region during activity. In this case, the 3G pitch
design/construction was like the design shown in figure 5 and this appears to be the basic standard for
a 3G system. What was evident from this type of pitch design was that it appeared to be an ideal
environment for bacteria to thrive within the material construction.
The 3G pitch microbial analysis started with a simple grid reference and basic methodology as shown
in figure 1 and explained in 5.1. section A was isolated as a control and sections B, C and D were
designated as 1000ppm, 5000ppm and RTU, respectively. Section B was subsequently withdrawn to
focus the experiment on 5000ppm and RTU. The Day 1 data comprised of pre-dosed swabs collected
from section A, C and D, in the method presented in 10.2.2 and then treatment was applied using a
spray bottle with 18 sprays points x 3 and as shown in 11.1.2. This delivered approximately 50ml of
product into each section and was a shot dose to each area. Post-dosed swabs were then collected
from the dose sections, again, as in the method presented in 10.2.2. All the swabs were then removed
from the site and cultured.
In days 2,3 and 4 the grid was further segregated (as shown in Figure 2) and rotational sample points
were allocated to build up a bacterial decontamination to regrowth pattern. This process is described
in Appendix 2 and all the data collected was tabulated for graphical analysis.
12
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From the results in 6.1 it was clear that the day 1 pre-dosed data suggested that the 3G pitch was highly
contaminated with a variety of bacterial species, and from the perspective of our team, considered to
be a biohazard.
Sample data collected from days 2 and 3 proved to be slightly inconclusive with some high bacterial
counts remaining. This was considered to be due to the method by which the sampling was conducted.
The deep penetration sample into the infill media could have skewed data by overriding the recovered
samples from the surface. It is now the judgment of the Hybrisan team that the surface and the infill
material should be tested as two separate entities. The dilution rates of RTU and 50% RTU both showed
an efficacy against the bacterial load but in this case the most predictable/stable data was obtained by
the stronger solution. Considering the time scales of the test, this was a reasonable outcome and
further investigation could be employed to balance the dilution rates in order to derive a suitable result.
As stated, the data collected from the day 4 samples using the RTU dilution showed extremely positive
results in bacterial eradication. There was a significant drop in the bacterial load at this point and this
was due to the expected build-up of residual efficacy introduced by the Hybrisan product. From this
evidence it appears that control of this 3G system is extremely achievable by introducing a robust
decontamination regime with a balance between a long term shot dose and a regular maintenance
dose. Treatment should be considered on the rubber crumb as it is being laid to increase residual
protection.

7.2.

Grass Comparison Analysis Discission

From the images shown in 6.2, there are clear indications of changes in the appearance to the RTU
treated regions. However, under inspection the grass did not appeared to be dead. In further
investigation, there appeared to be a change the surface condition on the grass blades where water
retention and beading was removed. This could be a result of the surface hydrophobicity becoming
hydrophilic under the action of surfactants. How this is manifested in the long term performance of the
grass is beyond the scope of our knowledge in field and would probably better suited to the wealth of
knowledge that is evident in the expertise we have witnessed in the academy.
In terms of the 50% & 10% RTU dilutions, little observable change was experienced in the grass texture
or colour. This is an extremely positive result in this application process of the Hybrisan solution at these
rates, but it is the recommendation of the team that further investigation is required to determine
efficacy against bacterial contamination.
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8. Recommendations
8.1.

3G Pitch General Recommendations

The Decontamination Recommendations
1. The 3G pitch should be effectively decontaminated using Hybrisan’s advanced polymeric
biocide with an appropriate dosing regime that is adequately balanced between shot and
maintenance doses. Initial shot doses should be used to penetrate into the rubber infill media
before lower dose maintenance is applied to the surface for instant kill. Treatment of rubber
infill prior to it being laid should be considered.
2. Consideration should be given to academy players footwear when entering the 3G Pitch
environment. Significant bacterial load could be transferred to the pitch surface and ultimately
spread to high touch points. Suggestions could be to:
a. Introduce a decontamination tray at the entrance
b. Ensure that footwear worn to the venue is simply changed in the changing room before
the player walks into the training area.
3. The use of Hybrisan Surface + Hands Sanitiser should be encouraged for all users to ensure
residual protection is not deteriorated by incompatible products such as alcohol sanitisers.

8.2.

Grass Comparison Recommendations

The data collected in this experiment was compelling and appeared to show that the over dosed grass
had survived the ordeal. However, it’s the recommendation of the Hybrisan team that this situation is
further monitored and finds subject to the expertise of academy grounds staff.
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9. Conclusions
•

Control samples of the area of the 3G pitch selected for analysis were shown to be highly
contaminated with bacteria and deemed to be of a biohazard level.

•

The Hybrisan pre-dose, treat and post dose analysis showed the strong affiliation for bacterial
regrowth particularly in the 50% dilution rate of 5000ppm. However, this was predicted as a
function of the number of bacteria remaining at this dilution rate within the 3G weave.

•

The bacterial recovery method of deep penetration and surface sweep needs to be reassessed
to acquire specific data related to each media.

•

The 3G pitch surface was successfully brought under microbial control by using the Hybrisan
product and this was achieved without damaging the sophisticated materials of the pitch
construction.
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10. Appendix 1 – Sample Areas and Sampling Technique
10.1. 3G Pitch and Grass testing points

Goal mouth deemed as
high contact area for
analysis
Grass assessment point
to study the effects of
Hybrisan product on
grass

F IGURE 9: DESIGNATED SAMPLING AREAS IN THE ACCADEMY TRAING FACILITY

10.2. 3G Pitch design and Sampling Technique
10.2.1. Generic 3G pitch design
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F IGURE 10: GENERIC 3G PITCH MATERIAL MAKE UP AND DESIGN

10.2.2. 3G pitch sampling Technique
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F IGURE 11: DEEP PENETRATION SWAB AND SURFACE RECOVERY SWAB

11. Appendix 2 – Dosing Procedure and Daily Statistics
Note:
•

A: Control

•

B: Withdrawn

•

C: 5000ppm

•

D: RTU
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11.1. Day 1 Test time 11:00
Weather conditions:
•

Overcast intermittent light drizzle

Key Temps
•

Air Temp 14.4 DegC

•

Deep Pitch Temp 13.4 DegC

•

Top Pitch temp 14.1 DegC

11.1.1. Sampling and Treatment Diagram

S: Sampling

T: Treatment

A

B

S

C

D

S T S

S T S

C

D

11.1.2. Dosing/spray pattern

A

B
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11.2. Day 2 Test Time 09:00
Weather conditions:
•

Overcast with high cloud and intermittent heavy showers.

Key Temps
•

Air Temp 14.4 DegC

•

Deep Pitch Temp 12.1 DegC

•

Top Pitch temp 12.4 DegC

11.2.1. Sampling and Treatment Diagram

S: Sampling

T: Treatment

A

B

C

D
S
T

S
S

S

S

T
S

S

S
S

11.2.2. Dosing/spray pattern

A

B

C

D
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11.3. Day 3 Test Time 15:38
Weather conditions:
•

Overcast intermittent light drizzle

Key Temps
•

Air Temp 14.4 DegC

•

Deep Pitch Temp 12.1 DegC

•

Top Pitch temp 12.4 DegC

11.3.1. Sampling and Treatment Diagram

S: Sampling

T: Treatment

A

B

C

D

S
S

S

T
S

S
T
S

S

S
S
T
T
S
S

11.3.2. Dosing/spray pattern

A

B

C

D
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11.4. Day 4 Test Time: 18:00hrs
Weather conditions:
•

Overcast intermittent light drizzle

Key Temps
•

Air Temp 13.4 DegC

•

Deep Pitch Temp 11.1 DegC

•

Top Pitch temp 13.0 DegC

11.4.1. Sampling and Treatment Diagram

S: Sampling

T: Treatment

A

B

S

C
S

S

D
S

S

S

S

11.4.2. Dosing/spray pattern

A

B

C

D
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