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EXECUTIVE SUMMARY

Tradebe Healthcare Ltd commissioned Industrial Safety Solutions to undertake a re-validation
assessment of the efficacy of one Hot Oil Disinfection Unit (HDU) system located at their
Wrexham Treatment Facility. The re-validation was requisite to meet the 48 month testing
requirement as stated in EPR5.07 version 1.1 and follows on from the plant fail identified in
the previous testing.

Tradebe have serviced the HDU plant, removed a large core of plastics that had melted to the
hollowflights and have also introduced a spray system to provide a consistent source of
moisture and hence steam in the process.

The results of Efficacy testing, using the nominated Biological Indicator Species of 6
Logio Bacillus atrophaeus with a D-Value of 1.9, show that a >4 Logio inactivation has
been achieved for 100% samples, therefore STAATT level lll criteria have been achieved.

Statistical Analysis of the data and recovery of the control samples demonstrates that the
minimum standards of Log (XC-4) > LogLu and Log Xc must be > 5, (Log Xc= 6.0, Log
(XC-4) =1.77 and LogLu= 1.35) have been achieved, therefore it is >97.5% probable that
any waste suitable for treatment in alternative technologies, will be treated to the
minimum standard.

The recovery of all Biological Indicator spores from the control strips was well within the US
Pharmacopeia standard for biological indicators.

Thermal test strips (Raven Laboratories Pro Chem. EXT, (7min@135°C/ 20 min @121°C)

recovered from the destroyed rocket canisters showed that the temperature requirements had
been met.
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1. INTRODUCTION

Tradebe Healthcare Ltd commissioned Industrial Safety Solutions to undertake an assessment
of the efficacy of one Hot Oil Disinfection Unit (HDU system located at their Wrexham, Clinical
Waste Treatment Facility. The re-validation was requisite to meet the 48 month testing
requirement as stated in EPR5.07 version 1.1

This report presents the findings of the survey conducted in August 2015.

This monitoring is deemed requisite to comply with the strictures within the Environment
Agency Permit Number: EPR/WP3636Z2G

2. OBJECTIVE

The objective of the survey is to demonstrate the efficacy of rendering medical waste safe by one
Hot Oil Disinfection Unit. The efficacy testing is to comply with State and Territorial Association
on Alternative Treatment Technologies (STAATT) Level lll, as defined in Environment Agency
Document EPR 5.07 version 1.1 January 2011

This defines the monitoring requirements, to which this Specification Document aims to
satisfy. One key requirement of STAATT Level lll is to prove a 4logio inactivation of thermo-
resistant indicator spores, those being either Geobacillus stearothermophilus or Bacillus
atrophaeus, in a worst case scenario challenge load.

It is recognised that emissions from technically sound clinical waste treatment plants,
operated under good practice with appropriate containment, and treating appropriate waste
should be low.

Where waste acceptance or pre-acceptance procedures are poor, and/or containment is
inadequate or unproven, this assumption cannot be made. The onus is therefore on the
operator to demonstrate that emissions from the plant are controlled during both
commissioning and more importantly during routine operation.

Microbial monitoring is required, as there is the potential for aerosols containing pathogenic
organisms to be released during the operation of alternative waste treatment plants.

Potential sources include:

During maceration of untreated clinical waste

The release of exhaust gases

During maceration of treated clinical waste

Failures in plant integrity

During the washing of waste bins which may contain untreated biological residues
from spillages/splits in waste bags

3. PROCESS DESCRIPTION

The installation features one HDU auger, which processes an average of 800kg per hour.
The waste treatment process involves the following discrete process stages:

The waste is weighed and then the bins ate lifted and tipped into the macerator. Air from the
infeed hopper is drawn by fans through a series of filters including a High Efficiency
Particulate Air (HEPA) filter and a carbon filter to control odours

Waste is then picked up by a stainless steel screw conveyor, and fed into a high temperature
Auger with a jacket heated via hot oil.

The entire process is controlled by microprocessors which monitors the waste treatment
cycle, assuring that all time and temperature parameters required for treatment are met
before any waste is discharged.
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The waste is then transferred via screw conveyor into a compactor for final disposal to landfill

It should be noted that there are no external discharges to atmosphere as after filtration the
air is re-circulated into the workplace.

In addition there is no discharge to sewer as any steam input is held in the pulpable mass of
the waste and discharged into the compactor.

The result will be sterilisation of all processed materials which, as a minimum, aim to satisfy
Level 1l of the State and Territorial Association on Alternate Treatment Technologies
(STAATT) standards for clinical waste treatment (i.e. a 4log10 inactivation of the microbial
population of the waste).

4. PROCEDURES

Due to the process parameters the efficacy testing was carried out using Bacillus atrophaeus as
the indicator species.

Three tests cycles of the HDU were undertaken via the introduction of tennis balls loaded with
the Biological Indicators. Due to the pre maceration of waste, the tennis balls are loaded into
the process via an access hatch in the feed chute into the system just before the treatment
system and steam input.

The BI system comprised of a MESA Biological Laboratories spore strip inoculated with 6logio of
Bacillus atrophaeus in a permeable glassine paper pouch and a D-Value greater than 1.8

Three tests cycles for the HDU were undertaken via the spore strips attached to tennis balls to
ensure safe passage through the auger systems without sample loss

To meet the sample recovery requirements given in EPR 5.07 Version 1.1, 15 samples
canisters were loaded per cycle, to ensure sufficient sample recovery (10 required to be
collected)

In line with Environment Agency guidance all biological Indicators will be selected to have a
minimum D- Value of 1.8

5. PROCESS CONDITONS AND OBSERVATIONS
All waste used during testing was unselected and as such provides a representative sample of
the waste types processed by Tradebe Healthcare Ltd.

All samples that were recovered in excess of the sampling requirements were sent for analysis in
line with the guidance in EPR 5.07 version 1.1 January 2011

The plant had undergone maintenance and repair and all of the holloflights were clear of
plastics (which had formed a potential thermal barrier) and were working correctly at
temperature.

In addition a spray system had been introduced to the plant to ensure a steady moisture
content of the waste to give a uniform steam distribution in the HDU and to assist in the
transmission of heat throughout the waste.

The collection of samples from each test run was sufficient to ensure that the number of spore
strips recovered met the requirements of the testing protocol.
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6. RESULTS TABLES

HDU TEST 1
. Steam
vle, | SatchiLot | carer | pacovered | Recovered | ¢, SiP g | SEASP | nacivaior
YES/NO

11 BATR-425 Tennis ball YES YES YES Pass 6
1.2 BATR-425 Tennis ball YES YES YES Pass 6
1.3 BATR-425 Tennis ball YES YES YES Pass 6
14 BATR-425 Tennis ball YES YES YES Pass 6
1.5 BATR-425 Tennis ball YES YES YES Pass 6
1.6 BATR-425 Tennis ball YES YES YES Pass 6
1.7 BATR-425 Tennis ball YES YES YES Pass 6
1.8 BATR-425 Tennis ball YES YES YES Pass 6
1.9 BATR-425 Tennis ball YES YES YES Pass 6
1.10 BATR-425 Tennis ball YES YES YES Pass 6
1.11 BATR-425 Tennis ball YES YES YES Pass 6
112 BATR-425 Tennis ball YES YES YES Pass 6

6 of 16




Report: 15/0147

HDU TEST 2
Saple, | eechiot | Conener | pecovered | mecovered | Recovered | SEATSUP | nacivaior
21 BATR-425 | Tennis ball YES YES YES Pass 6
2.2 BATR-425 | Tennis ball YES YES YES Pass 6
2.3 BATR-425 | Tennis ball YES YES YES Pass 6
24 BATR-425 | Tennis ball YES YES YES Pass 6
25 BATR-425 | Tennis ball YES YES YES Pass 6
2.6 BATR-425 | Tennis ball YES YES YES Pass 6
2.7 BATR-425 | Tennis ball YES YES YES Pass 6
2.8 BATR-425 | Tennis ball YES YES YES Pass 6
2.9 BATR-425 | Tennis ball YES YES YES Pass 5
2.10 BATR-425 | Tennis ball YES YES YES Pass 6
211 BATR-425 | Tennis ball YES YES YES Pass 6
2.12 BATR-425 | Tennis ball YES YES YES Pass 5
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HDU TEST 3
e, | var | oo | et | eintna | R | sty | e
3.1 BATR-425 | Tennis ball YES YES YES Pass 6
3.2 BATR-425 | Tennis ball YES YES YES Pass 6
3.3 BATR-425 | Tennis ball YES YES YES Pass 5
34 BATR-425 | Tennis ball YES YES YES Pass 6
3.5 BATR-425 | Tennis ball YES YES YES Pass 5
3.6 BATR-425 | Tennis ball YES YES YES Pass 6
3.7 BATR-425 | Tennis ball YES YES YES Pass 6
3.8 BATR-425 | Tennis ball YES YES YES Pass 4
3.9 BATR-425 | Tennis ball YES YES YES Pass 6
3.10 BATR-425 | Tennis ball YES YES YES Pass 4
3.11 BATR-425 | Tennis ball YES YES YES Pass 6
3.12 BATR-425 | Tennis ball YES YES YES Pass 6
3.13 BATR-425 | Tennis ball YES YES YES Pass 6
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7. DISCUSSION OF RESULTS AND CONCLUSION

Tradebe Healthcare Ltd commissioned Industrial Safety Solutions to undertake a re-validation
assessment of the efficacy of one Hot Oil Disinfection Unit (HDU) system located at their
Wrexham Treatment Facility. The re-validation was requisite to meet the 48 month testing
requirement as stated in EPR5.07 version 1.1 and follows on from the plant fail identified in
the previous testing.

Tradebe have serviced the HDU plant, removed a large core of plastics that had melted to the
hollowflights and have also introduced a spray system to provide a consistent source of
moisture and hence steam in the process.

The results of Efficacy testing, using the nominated Biological Indicator Species of 6
Logio Bacillus atrophaeus with a D-Value of 1.9, show that a >4 Logio inactivation has
been achieved for 100% samples, therefore STAATT level lll criteria have been achieved.

Statistical Analysis of the data and recovery of the control samples demonstrates that the
minimum standards of Log (XC-4) > LogLu and Log Xc must be > 5, (Log Xc= 6.0, Log
(XC-4) =1.77 and LogLu= 1.35) have been achieved, therefore it is >97.5% probable that
any waste suitable for treatment in alternative technologies, will be treated to the
minimum standard.

The recovery of all Biological Indicator spores from the control strips was well within the US
Pharmacopeia standard for biological indicators.

Thermal test strips (Raven Laboratories Pro Chem. EXT, (7min@135°C/ 20 min @121°C)

recovered from the destroyed rocket canisters showed that the temperature requirements had
been met.
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APPENDIX 1
CERTIFICATION FOR BIOLOGICAL INDICATORS
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MESSESTRIP

BIOLOGICAL INDICATOR
For Industrial Use Only

CERTIFICATE OF ANALYSIS
Reorder MNo.: SGMG/6
Bacillus atrophacus 937200

Biological Indicator for: Ethylene Oxide / Dry Heat Sterilization.

Culture: Soybean casein digest broth

Purity: Mo evidence of contaminants using standard plate count techniques.
Lot No.: BATR-425 Manufacture Date: 2015 February 17

CExpiration: 2017 February 17

Heat Shocked Population: 3.5 x 108 Spores / Unit
Carrier Size: 1" x W7 (25 mm x 6 mm)
Assayed Resistance:

D-Value® Survival® Kl
Ethylene Oxide i
(600 + 30 mg/l, 60 + 10% RH. 54 + 1°C) ER 14.31 33.21 min
100% E10
Dry Heat (160°C)*? 2.1 9.51 . 22.07 min

Z-value: 46.1°C

D-value reproducible only when exposed in an AAMI BIER vessel and eultured under the exact
conditions used to obtain results reported here. MPN method used,

Units are manufactured in compliance with Mesa Laboratories’ quality standards, USP, IS0 11138
guidelines, and all appropriate subsections.

0 Cylture is 1 keed culture collection idemified in USTE and ISO 11138,
% Duvalue calculated wsing the Limited-Holeomb-Spearman- Karber meihod.
L) i ill walues are ding 1o USE and 150 11138, A D-value rounded 1o four decimal places Is used in this

caloulation
) Oy fume 2000 is a reg d af
9 With exception to Diw-value specified in 150 111384,

Certified By: S
Quality Representative

Complete Quality Control testing results available upon request.

Mesal abs

Bozeman Manufacturing Faclllty
10 Evergreen Drive
Bozeman, MT 59715
T: 303/9BT-BOOO « F: 406/585-9219

www . mesalabs.com
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APPENDIX 2
LABORATORY ANALYSIS CERTIFICATION

12 of 16



Report: 15/0147

Certificate 10: 2015-000024800/ 0

alpha
Certificate of Analysis
Industrial Safety Solutions ¥
MH2 Buiding, Unit 26A i
Parkhall Business Park Sample Date: 05082013
Longton Sample Received: 07/0B2015
Stoke-On-Trent,
Staffondshine Analysis Commenced: O7ne2015
SRR Analysis Completa: 12/08/2015
Sample Description: WREXHAM Order Numiser- 150147
Matrix Type: STRIPS Batch Number- 1508000103
o
2§58
1T
k-]
%
Laboratory Ko. Tample Mams sample Ko .
2015000034500  RUM 1 SAMPLE 1 1 <1
2015000034501 RUN 1 SAMPLE 2 2 <1
2015000034502 RUM 1 SAMPLE 3 3 <]
2015000034503  RUM 1 SAMPLE 4 4 <1
2015000034502 RUN 1 SAMPLE 5 1 1
2015000034505 RUM 1 SAMPLE & & =1
2015000034506  RUM 1 SAMPLE 7 7 <1
2015000034507 RUN 1 SAMPLE & B <1
2015000034508 RUM 1 SAMPLE 9 ] <]
2015000034509  RUM 1 SAMPLE 10 10 <1
2015000034510 RUN 1 SAMPLE 11 11 <1
Samples outside recommended time frame from sampling to analysis - validity of results may be affected.
Approwed By
Sonal Patel (Operations Manager) Page 10of2
1210872015

Tests marked § SUB In Mis repon are subcontracted. Tests marked ™ In this repor are ot included In the UKAS Accreditation Schedule for owr Laboratory, Samgpling, opnkons and
Interpretaions expressad hereln ane outside the scope of UKAS acerediiation. Method detalls and performance characterlstics are avallable on request. < = Less than, = = grealer than. &=
Data supplied by dient. TWVC analysis wit resuits > 300 cfuiml Is regarded as an esimatedetermined by caiculation. ND = Mot Detected. D = Delecied. Resulls refate only to e tems
tested. Regisiered In England and Wales No. 7791966
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Certificate |1D: 2015-DDD034812/ 0

alpha
Certificate of Analysis
Industrial Safety Solutions ¥
MHZ Building, Unit 264
Parkhall Business Park Sample Date: 05082013
Longton Sample Received: 07/B2015
Stoke-0n-Trent,
Staffordshire Analysis Commenced: O07/e2015
STESA Analysis Complete: 120812015
Sample Description: WREXHAM Order Number- 150147
Matrix Type: STRIPS Batch Mumber: 15080001031
m
sge
853
=
k]
%
Laboratory o Tample Mame Eample Ho .
2015000034512 RUN 2 SAMPLE1 1 =1
2015000034513 RUN 2 SAMPLE 2 2 1
2015000034514 RUM 2 SAMPLE 3 3 =]
2015000034515 RUN 2 SAMPLE 4 4 <1
2015000034515 RUN 2 SAMPLES -] <1
2015000034817 RUM 2 SAMPLE & & =1
2015000034513 RUNM 2 SAMPLET T A
2015000034519 RUN 2 GAMPLES B i [1]
2015000034520 RUM 2 SAMPLE 9 ] =]
2015000034521 RUN 2 SAMPLE 10 10 =]
2015000034522 RUN 2 SAMPLE 11 11 3
Samples outside recommended time frame from samipling to analysis - validity of results may be affected.
Approved By
Sonal Patel (Operations Manager) Page 10of2

1200872015

Tesis marked § SUB In fis report are subcontractad. Tests marked * In this repon ane not included In the UKAS Accreditation Schetule for our Laboratory, Sampling, opinkons and
Interpretalons expressad heraln are outside the scope of UKAS accrediiation. Method detalls and perfrmance characierstics are avallable on request. < = Less than, = = grealer than. # =

Data supplied by cllent. TVC analysis
tested. Raglstersd In England and Wales No. TTH1556

with resuits = 300 ciu/ml |5 regarded a6 an esimatedetesminad by calculation. NMD = Mot Detected. D = Delecied. Resulis relate only to e Hems




al p k4 c.'l Certificate 10: 2015-D00034824/ 0
Certificate of Analysis
Industrial Safety Sclutions Y
MHZ Buiding, Unit 264 3
Parkhall Business Park Sample Date: Lomsz01s
Longton Sample Received: 07/0B2015
Stoke-On-Trent,
Staffordshire Analysis Commenced: O7ME2015
STEaRA Analysis Complete: 12/08/2015
Sample Description: WREXHAM Order Numbser: 150147
Matrix Type: STRIFS Batch Mumber: 1508000103-2
o
X
i
L]
%
Laborabory Ko, Zampla Hamss Zample Ko &

2015000034524 RUN 3 SAMPLE 1 1 =1

2015000034525 RUN 3 SAMPLE 2 2 4 |

2015000034525 RUN 3 SAMPLE 3 3 <1

2015000034527 RUN 3 SAMPLE 4 4 5

2015000034523 RUN 3 SAMPLE 5 5 1

2015000034529 RUN 3 SAMPLE G E =1

2015000034530 RUN 3 SAMPLE T T <i

2015000034831 RUN 3 SAMPLE & B 4 |

2015000034832 RUM 3 SAMPLE 9 9 <1

2015000034533 RUN 3 SAMPLE 10 10 3z

2015000034834 RUN 3 SAMPLE 11 11 4 |

Samples outside recommended time frame from sampling to analysis - validity of results may be affected.

Approwed By

Sonal Patel (Operations Manager) Page 1 0f 2

121087215

Tests marked § SUB In Tis repon ane subcontractad. Tests marked * In this repont are not included In the UKAS Accreditation Schedule for our Laboratory, Sampling, opinions and
Interpretaions expressad hereln are outside the scope of UKAS accrediiation. Method detals and performance characienlstics are avallable on request. < = Less than, = = grealer than. &=
Data supplied by client. TVC analysis with resuits = 200 cfuml Is regarded as an estimatedeterminad by calculation. ND = Mot Detected. D = Detected. Rasuls relate only to Me Hems

tested. Ragistered in England and Wales No. 7731856
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