Industrial Quality Dept
(Fax: +33 (0)2 37 32 63 46 - Email: essais-dgi@cerib.com)

Notified body No. 1164

CAL

Quotation No.7794 Test date: from 16/07 to 11/09/09
Manager: S. POUDEVIGNE
Executed by: LM

Type of tests:

Initial type tests on a range of small wastewater treatment plants in compliance with Standard
EN 12566-3 (July 2005) and its amendment Al (January 2009) "Small wastewater treatment systems for
up to 50 PTE i Part 3: Packaged and/or site assembled domestic wastewater treatment plants":

- Watertightness (water test),

- Treatment efficiency,

- Structural behaviour ("Pit Test").

Description of samples:

A range of MATRIX CLF polyethylene small wastewater treatment plants, comprising 7 plants with a
nominal daily hydraulic flow of 1,27 2,41 3,67 5,07 6,07 8,07 10,0 m*d.

Receipt of samples:
On 16/07/09 for the tests carried out on the CERIB test platforms.

Remarks:

The plants were manufactured and delivered by the applicant.
The applicant was responsible for the sampling and grouping of products in the same range.

With respect to $ marking of small wastewater treatment plants, this document constitutes the Initial
Type Tests (ITT) report for the range of products of the above brand name.

TEST REPORT

Carried out at Epernon, 18/12/09

At the request of: CL Fabrication Limited
Unit D3
Hortonwood 10
Telford
SHROPSHIRE TF1 7ES

UNITED KINGDOM
Test report reference: 09 DQI 619

For all additional information, please contact S.POUDEVIGNE - Tel. 02.37.18.48.27

This test report may only be reproduced in its entirety. It comprises 10 pages and 2 appendices.

"COFRAC's accreditation certifies the competence of the laboratories only with regard to the tests covered by that accreditation”
(scope of accreditation available on www.cofrac.fr)

12/09
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1 SAMPLE

This report identifies the physical and mechanical performance of the treatment plants in the
MATRIX CLF range, manufactured by CL Fabrication at SHROPSHIRE (UNITED KINGDOM), in
compliance with EN 12566-3 (July 2005) and its amendment Al (January 2009) "Small wastewater
treatment systems for up to 50 PTE i Part 3: Packaged and/or site assembled domestic wastewater
treatment plants".

Summary definition of the range according to EN 12566-3: "group of products in which, for the
purpose of evaluation, the selected property or properties is/are similar for all products within the

group".

Manufacturer's declared characteristics for the MATRIX CLF range of small wastewater
treatment plants:

¢ shape: CLF17 271 3: vertical cylindrical and CLF4 71 571 61 7: rectangular,

¢ equipment: 1st chamber: primary settlement,
2nd chamber: bioreactor i treatment process: submerged aerated filter bed,
3rd chamber: final settlement,

¢ material: polyethylene,

¢ end use conditions: - with and without groundwater (dry and wet ground conditions),
- maximum authorised depth of backfill: 65 cm.

Design rules declared by the manufacturer to guarantee a minimum level of performance
(hydraulic efficiency and structural behaviour) for all products in the range:

Plant NominaHaily [ Nominabaily
Pop. . . Test .
reference Equiv hydraulic flow| organic load erformed Correlationrules
q oy (nsop) | P
The test is performed on the smallest product of the
range.
MATRIX 3 Treatment Except the dimensions of the units, the
CLF1 6 PE 1,2 m"d 0,36 kg/d efficiency manufacturing specification is identical for all units
in the range.
See ITT report No. PIA2008-093B49.
The test is performed on the largest product of the
range.
MATRIX | 24 pg 10.0 m¥/d 3,00 kg/d Structural The tested product presents the biggest length and
CLF7 ’ ' behaviour . . .
width of the products of the range, with equivalent
reinforcements and same high of backfill load.
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Nominal Nominal
Plant Po Nominabaily |  daily Diameter of
reference | E u?v hydraulic flowf organic Standard werall dimensions inlet/outlet
q N load connections
(inBOD) (ND
3 Diameter: 150 cm .
MATRIX CLF1 6 PE 1,2md 0,36 kg/d Height: 210 cm (integrated extension shaft 60 cm high includ DN: 110 mm
3 Diameter: 190 cm .
MATRIX CLF2 12 PE 2,4m’d 0.72 kg/d Height: 210 cm (integrated extension shaft 60 cm high includ DN:110 mm
3 Diameter: 250 cm .
MATRIXCLF3 | 18 PE 3,6 md 1,08 kg/d Height: 210 cm (integrated extension shaft 60 cm high includ DN:110 mm
Length: 471 cm
MATRIX CLF4 | 25PE 5,0 m¥d 1,50 kg/d | Height: 217,4 cm (integrated extension shaft 65 cm high incly DN: 160 mm
Width: 150 cm
Length: 401 cm
MATRIX CLF5 | 30 PE 6,0 m¥d 1,80 kg/d | Height: 217,4 cm (integrated extension shaft 65 cm high incly DN: 160 mm
Width: 212,4 cm
Length: 506 cm
MATRIX CLF6 | 40 PE 8,0 m¥d 2,40 kg/d [ Height: 217,4 cm (integrated extension shaft 65 cm high incly DN: 160 mm
Width: 212,4 cm
Length: 561 cm
MATRIX CLF7 | 50 PE 10,0 m¥%d 3,00 kg/d | Height: 217,4 cm (integrated extension shaft 65 cm high idtly DN: 160 mm

Width: 212,4 cm

1)

The tested plant for Pit Test presents an integrated extension shaft 90 cm high, to take into account the pedestrian loads of 17 cm high.
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2 SUMMARY OF TEST RESULTS

Compliance (as applicable) of the test results is established according to the requirements of EN 12566-3 (Appendix A of this document).

The entries shown in bold are those that may be displayed in commercial documents for $ -marked products.

Nominal Nominal TREATMENT EFFICIENCY STRUC&?F?ESB%HAVIOUR
daily daily WATERTIGHTNESS
Plant referenc{ Test date | Test sit¢s) | hydraulic organic (WATER TEST) Efficiencieduring nominal load . .
. ; Visuainspection
flow load Visuainspection sequences W ol /
oY (inBOD) (for 20 results) BT
Deformatisn
Average performance:
BODs: 96,2%
COD: 91,4%
SS: 95,5%
obtained with average
MATRIX | from 10/12/07 AAFC"SEN 1om¥g | 038 No loss of watertightness | d@ilY organic loads atinlet
CLF1 to 31/08/08 (Germany) kg/d (in BODs) : 0,34 kg/d
Average concentrations at outlet :
ITT report n° CB:ggs 5élmrgﬁll
PIA 2008-093B49 SS : 16 mg/l
compliant ITT report n° PIA 2008-093B49
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MATRIX
CLF7

AH-953-MS-01-50PE-P

from 10/07/09
to 11/09/09

CERIB
EPERNON
(France)

10,0 m®/d

3,00
kg/d

Test in dry ground conditions.
Maximum authorised depth of backfill:
65 cm.

Variation in capacity over 3 weeks:
- 2,6% in relation to volume after being
buried for 24 hours.

No deformation at connections

Test in wet ground conditions.
Maximum authorised depth of backfill:
65 cm.

Variation in capacity over 3 weeks after
the test in dry ground conditions:

- 3,0% in relation to volume after being
buried for 24 hours.

No loss of watertightness

No deformation at connections

compliant
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3 DETAILS OF TEST PROCEDURESAND RESULTS
3.1 Watertightness test

The test is carried out on one representative plant in the range, in compliance with annex A.2 of
EN 12566-3.
See ITT Report n° PIA 2008-093B49.

3.2 Treatment efficiency test
The test is carried out on one of the plants in the range, according to annex B of EN 12566-3.
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3.3 Structural behaviour test (Pit Test)

The test is carried out on one of the small wastewater treatment plants in the range, in compliance
with annex C of NF EN 2566-3.

The Pit Test is a structural test. It assesses the mechanical properties of a plant subjected to earth
pressure to its lateral walls, to backfill and pedestrian loads to the top, as well as to possible ground
water pressure.

It involves placing the plant in a test pit and burying it with gravel. If testing performance in wet ground
conditions, the pit is then filled with water to simulate the presence of ground water.

The assessment of the plant's mechanical characteristics is based upon variation in its volume, its
watertightness, as well as any deterioration occurring during the test.

3.3.1 Description of loads

The loads imposed on the plant are evenly distributed on the walls, exerted by 4-8 mm rounded
gravel only (dry ground conditions), or by 4-8 mm rounded gravel immersed in water (wet ground
conditions).

A Lateral loads

The Pit Test simulates the horizontal pressure exerted on the lateral walls of the plant, combining the
following forces (figure 1):
- those resulting from the pressure of 4-8 mm rounded gravel, which simulates earth pressure
- those resulting from water pressure (only in wet ground conditions), which represents
groundwater pressure.

The angle o defines the influence zone within which the material is involved in the exertion of a lateral
force on the plant wall. It is a function of the angle of internal friction ¢ of the material.

For 4-8 mm gravel, ¢is taken to equal 36°. Thus: « = 7 + g = 63°.

J/ Top water level 1

Small WWTP

4
7 ol
4-8 mm rounded gravel + water (possibly)

Figure 1. Action of horizontal loads exerted by the gravel on the plant
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A Vertical loads (weight loads)

The Pit Test takes into account the vertical pressure, adding a layer of 4-8 mm rounded gravel, evenly
distributed on top of the plant (figure 2). The layer of gravel combines:
- The maximum height of backfill allowed, according to the manufacturer.
- The pedestrian loads on the plant in operation. The load applied is 2.5 kN/m2. The filling depth
due to pedestrian loads only is 17 cm.

2 Top level of

gravel Top water level —

Small WWTP

/

ol
4-8 mm rounded gravel + water (possibly) /

Figure 2. Action of vertical loads exerted by the gravel on the plant

3.3.2 Testing procedure
A Step 1 (determining the initial dimensions)

Measuring the internal dimensions of the plant.

A Step 2 (installing the plant)

- Installing the plant in the pit on a horizontal bed of gravel. It is fixed at the bottom of the pit by belts,
so as to hold the position of the plant to its foot, according to the manufacturer's instructions.

- Sealing the inlet and outlet connections.

A Steps 3to 5 (burial and possible submerging of the plant)
- Filling the pit with gravel up to the level of the pipe connections.
- Simultaneously, filling the plant to the top with water.
- Determination of the volume V, (l) of water introduced into the plant.
- Emptying the plant.
- Checking the positions of the inlet and outlet pipe connections.

- Backfilling with gravel up to the top of the plant, then to the depth necessary to take account of the
backfill authorised by the manufacturer, as well as pedestrian loads.

- Possible filling of the pit with water to the top level of the plant, if it is tested in wet ground conditions
(figure 3).

- For polyethylene plants, refilling the plant with water after it has been buried for 24 hours.
- Determination of the fresh volume V. (I) of water introduced into the plant.

- Emptying the plant.
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7’ Extension / Gravel Backfill load + pedestrian loads -
IV 4
|2 R
/\/\V/\V/\\;\V/T;\v/{//://\v/\v/\v/\v/\v/\v/\/\/ » : S : I I X) :

e o |

Small WWTP

B AR AAVAVaVaVaVaVavavavave
R AT A Y A AT
AN

NAAAYY ‘QVAVavaVare
o 7
Water Gravel — Gravel + water (possibly) ——
Burial of the plant with gravel Addition of backfill loads, emptying the
and simultaneous filling with water plant and possible submersion in water

(in wet ground conditions)
Figure 3. Steps 3 to 5 of the Pit Test

A Step 6 (testing)
Maintenance of the test conditions for a 24 hour period, three weeks for polyethylene plants.

A Step 7 (inspection of the plant)
- Visual inspection of the inside of the plant at the end of the test period.
- If there is no visible sign of leaking, filling the plant to the top with water.
- Determination of the volume V; (l) of water introduced into the plant.

- Calculation of variation in volume: A=V, 1 Vy () (after 3 weeks).

3.3.3 Expression of results
Any cracking or deformation is observed and recorded.
In wet ground conditions, any loss of water tightness is recorded.

The deformation is given by the variation in volume of the plant 4.

Table 1 shows the observations made for the plant of the range tested.

3.3.4 Equipment and materials used
A Water flowmeter: + 1% of reading.
A Test pit.

A Gravel:
- 4-8 mm,
- rounded,
- with a dry bulk density of 1.55 kg/I.
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3.3.5 Results

Plant reference

MATRIX CLF 7
Declared date of
manufacture 08/07/09
Maximum authorise 65 cm
depth of backfill
. Not within the water table Within t.h.e water table .
Condition of use (dry ground conditions) (wet ground conditions following testing in
Y9 dry ground conditions)
Observgd_ Visual Volume Deformation Visual Volume Deformation
characteristic assessment assessment
Vldry = Viwet =
Before test / 20 970 litres / / 20 128 litres /
After being buried f( / Vigry = -1,5% / Viwet = - 0%
24 hous 20 662 litres | (after 24ours) 20 120 litres | (after 24ours)
Awet =
Vowet T Viwet =
- 88 litres
Adry = No failure i.e. 7 0,4% of
) Vodry T Vidry = initial volume
No failure Y
Vadry = - 534 litres No deformation Vot = (after 3 weeks
q ry = TP i wet =
A the end of the te No deformation | 20 128 litres | -€- T 2:6% of | atconnections 20 035 litres
at connections the initial Aotal =
volume No '_Oshs of Vowet T Vidry =
(after 3 weeks| \Vatertightness - 630 litres
i.e. T 3,0% of
initial volume
(after 6 weeks

Table 1. Results of the structural behaviour test (Pit Test)

This test report only certifies the characteristics of the sample submitted for testing and makes no
judgement about the characteristics of similar products. It does not, therefore, constitute product
certification under article L 115-27 of the French consumer code and of the law of 3 June 1994. The
specifications of the reference standard are given for information.

Test carried out by: Test Manager:

L. MORCET LAMARCHE S. POUDEVIGNE
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ANNEX A

Extracts from the specifications of EN 12566-3 + Al (January 2009)
"Small wastewater treatment systems for up to 50 PTE i Part 3: Packaged and/or site
assembled domestic wastewater treatment plants”

@ Watertightness ( Clause 6.4 of the Standard)

The plant shall be watertight up to the height declared by the manufacturer; the minimum declared height
shall be to the top of the tank.

Water test
When tested according to A.2, the water loss for plants shall be measured after 30 min.
For concrete plants:
For tanks made of concrete it shall be ©0,1 I/m? of the internal wet surface of the external walls.
For polyethylene, steel or GRP plants:

For tanks made from plastics or other material, no leakage shall occur.

Vacuum test
For GRP or steel plants:

When tested according to A.3, the plant shall be deemed watertight when the vacuum pressure
selected for the test does not deviate by more than 10 % of the selected pressure

Pneumatic pressure test
The plant is considered to be watertight when:

8 tested in the conditions given in A.4.2 a), the pneumatic pressure selected for the test does not
deviate by more than 0,5 kPa (0,005 bar) during the related test period; or

0 tested in the conditions given in A.4.2 b), the variation of the initial pneumatic pressure (equal to
0,3 bar) is less than 3 kPa (0,03 bar) during 180 s.

@ Treatment efficiency (Clause 6.3 of the Standard)

Nominal designation (clause 5): The nominal organic daily load expressed in kg of BOD5 (or BOD7)
per day and the nominal hydraulic daily flow (Qy) expressed in cubic metres per day shall be declared.

The plant shall demonstrate compliance with the wastewater treatment efficiency performances and the
related operational data declared by the manufacturer.

The manufacturerés declaration shal/l b ey ratiospmr @aDs e d i
BOD and SS in relation to the tested organic daily load as indicated in B.4.

The mean value of the 20 efficiency ratios obtained during the NOMINAL sequences (with and without
power breakdown) shall be calculated for each parameter. The tested organic daily load shall be the
mean value of the 20 organic daily loads measured during the NOMINAL sequences. (clause B.4)
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Each efficiency ratio is calculated using the following formula:

P, -P,
P.

R

where:
R is the efficiency ratio for a given parameter (COD, BOD, SS ...);
P; is the value of the given parameter at the inlet;

P, is the value of the same given parameter at the outlet.

The ratio declared by the manufacturer shall not be greater than those obtained by the test made
according to Annex B. In addition, another way of expression of the efficiency may be used for BOD,
COD and suspended solid.

EXAMPLE Minimum and maximum concentrations of the effluent and/or the influent.

Note : The ratios obtained do not automatically mean that the regulatory requirements on effluent qualities in a
given country are met. A calculation should be made to indicate the final effluent qualities, which should be
compared to the requirements valid in the place of use.

These ratios may not always be obtained when the plant is operating in practice.

In addition, the following parameters shall be declared: nominal organic daily load and nominal hydraulic
daily flow. Total power consumption shall be declared, if applicable.

Where required, i.e. by national regulations, parameters described in B.2.4 shall be declared.

@  Structural behaviour (  Clause 6.2 and annex C of the Standard)

The plants shall resist the loads and stresses resulting from handling, installation and use, including
desludging and maintenance, for their design life.

Depending on the end use, the following loads for the complete equipped plant shall be considered:
a) backfill load;
b) hydrostatic loads;

c) pedestrian loads.

Pit Test
For concrete or GRP plants:

For plants with tanks made of concrete or GRP, no failure shall occur during the test. In addition, no lack of
watertightness shall be recorded.

For polyethylene or steel plants:

- variation of the volume of the plant (expressed in litres) shall be lower than 20 % of the internal
volume of the plant;

— movement of inlet, outlet and interconnecting pipe works shall not lead to a loss of watertightness.
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Crushing test
For concrete plants T Type A, B and C tests:
The load F corresponding to failure shall be noted and expressed in kN.

For polyethylene plants:
This test method is applicable for use in dry conditions only.

The load corresponding to collapse shall be noted and expressed in kN.

Vacuum test
For GRP plants:
No permanent deformation shall occur following application of a vacuum P for one minute.
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APPENDIX B
Tests on the MATRIX CLF range

Structural behaviour test

Installation of the plant in the test pit

Anchoring of the plant at the bottom of the test pit Filling the test pit with gravel and simultaneously
filling the plant with water

Backfilling with gravel to include the maximum backfill Plant under test conditions
authorised and the pedestrian loads



