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1.2

1.3

INTRODUCTION
Background

Sherwood Environmental Ltd were appointed by Blackjack Estates Ltd to develop a Construction
Phase Remediation Method Statement (RMS) for the 35 Peterborough Road site, Crowland,
South Holland, PE6 OBB in preparation for redevelopment.

The site covers approximately 0.2 ha, is approximately level and was formerly occupied by a
small chemical works. It is located in a residential area bounded by Peterborough Road to the
east with residential properties on the other sides. A footpath runs to the south of the site.
Contamination associated with the former site operations was remediated in 2018 through
excavation and off-site disposal. The site is currently clear and covered with a mix of open
ground and hard standing.

The site secured planning approval in April 2020 (Ref: H02-0901-18). The proposed
redevelopment will comprise five detached houses with an associated access road. The plan of
the proposed development is included as Figure 1.

Purpose of Report

Enabling Phase Remediation works to remove contaminated soils were completed in January
2019 and a Verification Report was issued by FLI-QDS Ltd in May 2019. The Verification report
was submitted to South Holland District Council and the Environment Agency. It was agreed that
the works had achieved targets and the relevant planning condition (PC3) could be discharged.

This RMS provides additional information on the remediation works required during the
construction phase and enables discharge of the pre-start Planning Condition 4 of H02-0901-18.

The scope of the RMS comprises:
e asummary of the conceptual model and previous works;

e specification for construction phase remediation works.

Reference Documents

In preparing the RMS the following documents (and all documents referenced within) were
consulted and should be read in conjunction with this report:

e QDS Remediation, July 2017. Site Investigation at Peterborough Road, Crowland

e Hydrock Consultants, October 2017. Desk Study, Quantitative Risk Assessment and
Remedial Strategy at Peterborough Road, Crowland

e FLI-QDS, November 2018. Remediation Implementation Plan at Peterborough Road,
Crowland
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e FLI-QDS, May 2019. Verification Report at Peterborough Road, Crowland

Limitations

The report has been prepared by Sherwood on the basis of available information obtained
during the study period. Although every reasonable effort has been made to gather all relevant
information, all potential environmental constraints or liabilities associated with the site may
not have been revealed. The work has been carried out in general accordance with recognised
best practice as detailed in industry and regulator guidance documents.

The report has been prepared for the exclusive benefit of Blackjack Properties and those parties
designated by them for the purpose of providing information on the remediation and validation
works to be undertaken during the construction phase of the development. The report contents
should only be used in that context. Furthermore, new information, changed practices or new
legislation may necessitate revised interpretation of the report.

Sherwood has used reasonable skill, care and diligence in the design of the remediation of the
site. The inherent variation of ground conditions allows only definition of the actual conditions
at the locations and depths of trial pits and boreholes at the time of the investigation. At
intermediate locations, conditions can only be inferred.

Information provided by third parties has been used in good faith and is taken at face value.
However, Sherwood cannot guarantee the accuracy or completeness of any information
provided by others.
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2.0

2.1

2.2

SUMMARY OF CONTAMINATION HISTORY

The information and conceptual model are taken from previous documents. Site investigations
are known as far back as 2010 and a previous partial programme of remediation was
implemented in 2011.

Conceptual Model

The site was occupied as a corn mill in the nineteenth century. By 1975 a chemical works was
established on site. It was derelict by 1999 and had been demolished by 2002.

The site geology comprises made ground over superficial deposits including the Abbey Sands,
peat and alluvium, with Oxford Clay at depth. Groundwater was located at 1.5 — 2.5 metres
below ground level (bgl) with a likely direction of movement towards the west or south-west.
The Abbey Sands are classified as a Secondary A aquifer while the Oxford Clay is classified as
Unproductive Strata.

Contamination was identified in the soils and groundwater underlying the site, most likely
associated with leaks and spills from the former site use. A range of Volatile Organic Compounds
(VOCs) was identified, of which the most significant were BTEX and chlorinated hydrocarbons.

Two hotspots were identified, the most significant was Hotspot A covering the western end of
the site, a smaller and shallower Hotspot B was identified in the centre of the site. Asbestos
sheeting and fibres were also identified in isolated locations.

Boreholes to the west of the site identified elevated concentrations of chlorinated hydrocarbons
indicating that groundwater contamination may have migrated up to 25m off-site.

Remediation works — Enabling Phase

A quantitative risk assessment process found that the contaminant levels presented a risk to
human health, specifically to potential future site occupiers and that remediation was required
to reduce the risk to acceptable levels. Remedial targets protective of human health were
defined using RTM modelling.

Potential remediation designs were assessed via an options appraisal. It was concluded that on-
site treatment was not viable due to the size of the site and available timescales so excavation of
the contamination was selected as the optimal approach.

Evidence of contaminant degradation was observed at the site and field monitoring showed that
subsurface conditions are favourable for reductive dechlorination. In-situ bio-remediation was
used to provide longer term improvements in groundwater quality outside of excavation area,
though it was not considered an adequate solution for the highly impacted source zone soils.
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A Remedial Method Statement was prepared to define the scope and the enabling works were
completed by January 2019. Contaminated soils were excavated to a maximum depth of four
metres to a base of firm clay and a total of 580 m? of soils were removed off-site. Asbestos
sheeting and fragments were handpicked during the works and a small volume of asbestos
impacted soils sent to a specialist treatment centre. The locations of the excavations are shown
in Figure 2.

A 250 mm layer of crushed limestone was placed at the base of the excavation to provide
geotechnical stability and allow the emplacement of the reductive dechlorination
bioremediation substrate within a permeable medium below the water table. The excavation
was backfilled with imported virgin clay in 300mm layers and compacted. The excavation was
capped with 300mm of crushed limestone.

Verification sampling was undertaken to confirm the contamination had been successfully
removed. The base and sides of the excavation were sampled and analysed; concentrations
were confirmed to be below targets. Surface soils were tested site wide and contaminant
concentrations found to be at least an order of magnitude below the targets.

A separate remediation programme was agreed for the off-site contamination plume. This will
be undertaken by Caldic UK, the original site owners.

Construction Phase

sherwood Environmental > Remediation Method Statement



3.0 CONSTRUCTION PHASE REMEDIATION METHOD STATEMENT
The Enabling Phase works have provided a site remediated to the existing ground level. The
remaining remediation works relate to the Construction Phase and include:
e Task C1: Appointment of an appropriate construction phase contractor
e Task C2: Placement of below ground services
e Task C3: Installation of cover system for landscaping areas
e Task C4: Installation of vapour resistant gas proof membrane for proposed buildings
e Task C5: Validation and verification reporting for Construction Phase
Necessary changes to the agreed implementation plan, arising during the course of the works,

are to be agreed in writing with the local authority prior to being undertaken on site.

No contaminants have been reported in concentrations over the acceptable levels for future
residential use. However, low levels of VOCs may remain within some soils. Maximum reported
concentrations remaining in site soils are shown in Table 3.1 below. Data is taken from the FLI-
QDS Verification Report.

Chemical of concern Maximum concentration recorded

Vinyl Chloride mg/kg 0.0395
Dichloromethane mg/kg 0.531
trans-1,2-Dichloroethene mg/kg 1.32
cis-1,2-Dichloroethene mg/kg 32.9
1,1,1-Trichloroethane mg/kg 9.59
1,2-Dichloroethane mg/kg 0.153
Trichloroethene mg/kg 53.1
Toluene mg/kg 0.145
1,1,2-Trichloroethane mg/kg 0.153
Tetrachloroethene mg/kg 702
Ethylbenzene mg/kg 0.974
p/m-Xylene mg/kg 3.41
0-Xylene mg/kg 1.88

Table 3.1: Maximum contaminant concentrations remaining on site

The maximum concentrations were from samples collected from the saturated zone at 1.5 —
4.0 m below current site levels. Though the site has been thoroughly investigated, there always
remains a possibility of previously undiscovered contamination or unknown subsurface
infrastructure (tanks, drains etc) and a discovery strategy is included as Section 3.7.

Construction Phase
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3.1 Construction outline
The development comprises five detached houses with two detached garages and two open
carports. The houses and garages will be standard brick and block construction. Foundations will
comprise a 450mm ring beam on 220mm driven steel piles with beam and block floors. A VOC
membrane will be laid over the block and beam floor to protect from potential VOC intrusion.
The design also includes a vented void beneath the beam and block floor. A construction
drawing of Plot 3 with additional detail is included as Figure 3.
Levels will be raised by 1 m across the whole site through the import of clean fill as required for
flood protection. The land raise also forms a key part of the remediation design, enabling the
placement of a continuous cover layer above the existing ground levels and for all foundation
works (excepting piles) and services to be placed within clean imported fill.
The outline programme for groundworks and land raise will be as follows:
1) Grade whole site to 1m below final site level
2) Place 150mm hardcore layer (850 -1000 mm below final level) across whole site including
building, patio and greenspace areas
3) Place the geotextile marker layer across the whole site
4) Install piles for houses and garages
5) Shutter and pour ring beam foundations over hardcore layer
6) Place subsoil / hardcore to raise levels as appropriate for driveways, subfloor voids, patios
and greenspace. All services to be laid at surface during level raise.
This approach ensures the cover layer extends across the whole site, not just the landscaped
areas.
3.2 Task C1: Appointment of an appropriate Construction Phase contractor
The Principal Contractor must manage the risks in accordance with the requirements outlined in
this document and will need to prepare appropriate health and safety documentation prior to
commencement. Method Statements should include reference to the potential for
contamination and all groundworks contractors should be aware of the potential for
encountering contaminated soils or asbestos.
Competent advice should be sought in the event of any unexpected contamination being
identified to ensure an appropriate solution is put in place in line with the discovery strategy.
The appointed contractor is:
County Builders Ltd
Sherwood Environmental 7 Construction Phase
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3.3

3.4

Crease Drove, Crowland
Peterborough, PE6 OBN

Task C2: Placement of Clean Service Corridors

All new services will be placed within the top metre of clean imported fill at a depth of between
600 - 850mm. The one exception is a 2m by 1.2m wide section on the southern boundary which
will be excavated an additional 600m depth to enable the sewer connection This will be replaced
with clean fill to provide a clean service corridor. Soil arisings will be assessed in line with Table
3.2 and if unsuitable for re-use, disposed off-site as waste in line with duty of care requirements.

Though the services will be placed in clean fill, as a precaution, barrier water supply pipework
should be compliant with BS 8588: polyethylene pressure pipe with an aluminium barrier layer
and associated fittings for potable water supply in contaminated land.

The specified pipework is GPS Protecta-Line PE Pipe Systems or an equivalent of equal or higher
specification. The specification is included in Appendix B.

The installation will be validated through:

e The barrier pipe will be laid on surface during the land raise and therefore placement and
non-disturbance of hardcore layer will be evidenced by area photographs of installation

e Additional photographs of to demonstrate depth (by measuring staff) at the base of the
cover layer at a minimum rate of one photograph per plot.

e Inspection by the environmental engineer (Sherwood Environmental) on at least one
occasion

e Delivery notes referencing the supplied pipework

Anglian Water will be consulted on the water supply and drainage design and any additional
validation requirements followed.

The verification steps undertaken will be recorded and included in the final verification report.
Task C3: Installation of Cover System in Landscaping Areas

In line with the Remedial Strategy and the Planning Conditions, all areas of soft landscaping
should include a cover system of minimum 1 metre thickness to ensure future residents are
protected from encountering potentially contaminated soils.

The cover system will consist of:
e aminimum of 850mm of clean, imported subsoil and topsoil over
e ageotextile marker layer; over

e 150mm of clean, compacted, crushed rock or concrete (“hard to dig” layer).

Sherwood Environmental 8
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The design includes a raise of 1m in site levels via the import of clean fill which will be placed to
meet the requirements of the cover layer. The site raise and therefore the cover layer will
extend across the entire site including beneath houses, garages, roadways and green areas.

Consideration has been given to maintaining the cover layer where landscaping extends to the
site boundaries. It is proposed to use the methods detailed below and as shown in Figure 4.

e Retaining walls at boundary: cover layer will be placed at full thickness up to retaining
wall

e Graded boundary (landscaping areas): A wedge of existing ground will be excavated and
replaced to maintain the 1 m cover layer thickness to the boundary

There will be a requirement to import hardcore, subsoils and topsoil for the cover layer. It is
essential that the imported material is suitable for use. Imported soils for use in the cover layer
will comply with the standards in Table 3.2 (replicated from criteria in Hydrock Remediation
Strategy, 2017)

Chemical of concern Target value Chemical of concern Target value
mg/kg mg/kg

Arsenic 37 Acenaphthene 220
Beryllium 73 Acenaphthylene 180
Boron 300 Anthracene 2400
Cadmium 14 Benz(a)anthracene 4.2
Chromium(Il1) 890 Benzo(a)pyrene 1.5
Chromium(VI) 6.1 Benzo(b)fluoranthene 7.6
Copper 2500 Benzo(ghi)perylene 64
Lead 200 Benzo(k)fluoranthene 12
Mercury, inorganic 170 Chrysene 7.7
Nickel 130 Dibenz(a,h)anthracene 1.1
Selenium 360 Fluoranthene 290
Vanadium 410 Fluorene 170
Zinc 3900 Indeno(1,2,3,cd)pyrene 4.3
Cyanide(free) 790 Naphthalene 2.2
Phenol(total) 290 Phenanthrene 97
Total TPH 500 Pyrene 620
Asbestos Nil Total PAH 50

Table 3.2: Import criteria for cover system soils

Verification requires samples should be collected and analysed for the contaminants in Table 3.2

If the thresholds are exceeded the material shall be considered to be unsuitable for use in the
cover layer without further assessment.

Construction Phase
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Testing will be in line with YALPAG Guidance as shown in Table 3.1 below. Sampling should be

undertaken by an appropriately qualified environmental engineer.

Type Number of Samples Testing Schedule Assessment
Criteria
Virgin 1 or 2 depending on the | Standard metals/metalloids
Quarried type of stone utilised, to | (should include as a minimum As,
Material confirm the inert nature | Cd, Cr, CrVI, Cu, Hg, Ni, Pb, Se,
of the material. Zn)
Crushed Minimum 1 per Standard metals/metalloids (As
Hardcore, 1000m3 above)
Stone, Brick PAH (16 USEPA speciation)
Asbestos
Greenfield/ Minimum 3 or 1 per Standard metals/metalloids (As
Manufactured| 250m3 (whichever is above) Table 3.2
Soils greater) PAH (16 USEPA speciation)
Asbestos
Brownfield/ Minimum 6 or 1 per Standard metals/ metalloids (As
Screened 100m?3 above)
Soils (whichever is greater) PAH (16 USEPA speciation)
TPH (CWG banded)
Asbestos
Any additional analysis dependent
on the history of the donor site.

Table 3.3: Testing criteria for cover system soils

Imported material should be placed in a segregated stockpiled on site prior to use to ensure no
cross contamination with existing soils. It should be characterised in advance of placement to
confirm it is suitable for use.

Imported topsoil should be compliant with BS3882:2007. Re-used aggregates for the hard to dig
layer should be certificated as WRAP compliant or an equivalent standard.

The contractor will evidence placement of the cover layer by photographically documenting the
installation process including depth confirmation. Following installation, a minimum of five
inspection pits will be excavated (one from each plot) and the exposed cover layer profile
photographed, the photographs to include measuring staff and information board.

Additional guidance is available in the YALPAG document: Requirements for verification of cover
systems: Technical guidance for developers, landowners and consultants.

Construction Phase
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Any changes to the Remediation Method Statement to be agreed in writing with SHDC.

3.5 Task C4: Installation of Vapour Membrane

The Remediation Strategy identified the risk rating due to VOCs and ground gas as Amber 2. All
properties and garages require the installation of a vapour resistant gas proof membrane in
accordance with CIRIA and NHBC guidance relating to gas and VOC protection. A drawing
showing the locations of gas protection membrane is included as Figure 5. A construction
section is included as Figure 3.
The membrane should be installed in compliance with CIRIA C748: Guidance on the use of plastic
membranes as VOC vapour barriers and BS 8485: 2019 Mandatory requirements for gas
membrane testing and verification.
The verification is considered as important as the installation and must be undertaken
independently by a competent inspector under BS 8485:2019.
The specified membrane is Proctor Protech VOC flex or an alternative of equal or higher
specification.
The qualified installer is:

Gas Membrane Installation Ltd (GMI Ltd)

Suite 15b Peartree Business Centre

Cobham Road

Ferndown Industrial Estate

Wimborne

BH21 7PT
GMI Ltd are an approved installer for Proctor membranes and installers will hold a minimum
qualification of NVQ Level 2 Gas Protection Installation. GMI Ltd will provide a detailed method
statement for review in advance of installation.
The independent verification programme will be undertaken and certified in accordance with BS
8485:2019. The independent verifier is:

Geoshield Ltd

Icon Business Park

4100 Park Approach

Leeds

LS15 8GB
The membrane will be installed in two phases with each phase being separately verified.

e Phase 1is perimeter installation over the 450 mm ring beam foundation and first three
courses of brick, with welded joints and including corner detailing using gas resistant
self-adhesive membrane to fully seal the joints.

Sherwood Environmental 11 Construction Phase
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e Phase 2 is installation of the centre panels over the beam and block floor once the
building shells are complete. The panels will be fully welded to the Phase 1 perimeter
membrane. All pipe and service penetrations will be sealed using gas resistant self-
adhesive membrane.

The two stage approach is considered more robust as it avoids the potential for damage to the
membrane during construction. The block and beam design will also include passive venting
(airbricks) of the 150 mm subfloor void to remove the potential of a build-up of gasses or
vapours.

Verification and integrity testing will be undertaken in accordance with BS8545: 2019 and
YALPAG guidance for Situation B: Low rise housing with ventilated void. The methodology
follows NHBC and Wilson et al, 2007 with inspection of all five plots in line with guidance. The
verification consultant (Geoshield Ltd) will provide a method statement for review, including
detail of their qualifications and relevant experience.

Verifier to conduct thorough verification (visual) inspection of the 5 plots and after
placement of reinforcement if no protection provided. All joints, pipe penetrations
etc air lanced to ASTM D4437. Consideration given to need for/ scope of integrity
testing (eg initially on 10 to 25 per cent of plots then falling to 0 5 per cent of plots
if acceptable results obtained and no concerns raised by visual inspections).

The membrane verification report and associated data will be included in the overall
remediation verification report. Any changes to the installation or verification methodology will
be agreed in writing with SHDC.

3.6 Task C5: Verification and Reporting
A Verification Report confirming the works specified in this method statement will be issued
following the completion of the Construction Phase remediation tasks. It will include:
e Verification report and certification for the vapour membrane in line with YALPAG
guidance, BS 8485:2019 and verification requirements in Section 3.5.
e Details of any unexpected contamination identified during construction and the
management actions taken
e Records of materials management of soil movements on site and final locations of soils
e Verification of the suitability of imported soils including sampling and analysis records
e Confirmation of the placement of cover system in areas of landscaping in line with YALPAG
verification guidance and the verification requirements in Section 3.4
e Details of the disposal route for any contaminated soils removed from site
On completion of the verification works the verification documentation, detailing
the works that have been completed in accordance with the Remediation Method Statement,
will be submitted to SHDC.
Sherwood Environmental 12 Construction Phase
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3.7 Discovery Strategy for unexpected contamination

Previous remediation works have addressed contamination where it had been identified.
However, intrusive site investigations can never be certain of identifying all the contamination
on a site and it is possible that additional contamination could be encountered during future
work. If unexpected or suspected contamination is found the following procedures should be
adhered to:

e Site works at the position of the suspected contamination should stop.

e Visual and olfactory observations made of the condition of the ground and the extent of
contamination.

e An appropriate investigation undertaken from a suitably qualified geo-environmental
engineer.

e Where further remediation is necessary, a remediation plan will be developed for approval
by South Holland District Council.

e Following implementation of additional remediation works, a verification plan should be
submitted to South Holland District Council.

Construction Phase
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APPENDIX A: FIGURES
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Figure 1: Development Plan
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NATIONAL SPACE STANDARDS

All new dwellings to comply with minimum
space standards set out in Policy 30 (b) of
the JCS.

Detailed layouts to include built in storage
to meet the standards and technical
standards for single and double occupancy
bedrooms.

PETERBOROUGH
ROAD

Existing bus shelter retained
Existing rear section of clear
cladding to be replaced with solid
section. All details to be confirmed
with parish council direct

New vehicular cross over
all as per highways
details and specifications.

PROPOSED FFL LEVELS
Dwelling 1-  3.350
Dwelling 2-  3.350
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Refer to Topographical Survey
for existing site levels.
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SITE PLAN
1:200

Revision B - Amended following EA / Highways officers comments.
12/11/2018.

Revision A - Parking arrangements altered following highways
comments. 19/10/2018.

SITE PLAN

INTERNAL FLOOR AREAS

Dwelling 1- 145 sgm 4 Bed
Dwelling 2- 145 sqm 4 Bed
Dwelling 3- 141 sgm 4 Bed
Dwelling 4 - 146 sqm 4 Bed
Dwelling 5- 130 sqm 3 Bed

All areas exclude garages

SCHEDULE OF FINISHES

Walls
Facing brickwork to match existing neighboring
dwellings / environment.
Windows & Doors
New double glazed windows and doors all to match
existing neighboring dwellings / environment.
Roof
New roofing all similar to existing neighboring
dwellings / environment. Roof pitch all similar to
existing neighboring dwellings / environment.
Boundary Treatments
Existing perimeter boundary treatments replaced
with new 1800mm close boarded fence. New
1800mm high close boarded fence between
dwellings as shown.
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LOCATION PLAN
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Archi-t
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Architectural Design

0772 565 8850

www.Archi-tec.co.uk

Simon@Archi-tec.co.uk

8 Brabham Close, Silverstone, Northants, NN12 8UL.

PROPOSED 5No. NEW DWELLINGS ON
LAND ADJACENT 35 PETERBOROUGH
ROAD, CROWLAND,
PETERBOROUGH,PE6 0BB.

June 2018
As Noted @ A1
C36 - 2008

ALL DIVMENSIONS TO BE CHECKED ON SITE, ANY DISCREPANCIES TO SE DISCUSSED AND AGREED PRIOR TO
PROCEEDING, ALL WORKS T0 BE CARRIED OUT IN ACCORDANGE WITH CURRENT BUILDING REGULATIONS AND
RELEVANT GOOES OF PRAGTICE THIS DRAWING 1S THE PROPERTY OF ARGHI-TEG ARCHITEGTURAL DESIGN AN
MUST NOT BE COPIED OR REPRODUCED WITHOUT PRIOR WRITTEN CONSENT.

STRUCTRAL INFORMATION SHOWN INDICATIVE ONLY, REFER TO STRUCTURAL ENGINEERS DRAWINGS AND
'CALCULATIONS AS NECESSARY.




Figure 2: Enabling phase remediation areas
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Figure 3: Construction drawing (Plot 3)
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GROUND FLOOR
65mm sand/cement screed on 100mm conrete floor siab laid on 1200 gauge polythene
d.p.m.Jradon membrane over 150mm Celotex or equivalent insulation. Provide 500 gauge
polythene below insulation on min. 150mm well compacted hardcore bed, sand biinded.
Celotex T-Break x 25mm thick insulation to be returned up perimeter of floor to depth of
slab. Dpm continued across cavity to face of external wall, with 300mm lapped and taped
Joints. Provide cavity d.p. tray over d.p.m. within cavity of external wall. Weephole ducts
above caviy trays at max. 1500cts.

RADON MEMBRANE
Subject [0 ground investigation report, full radon / methane or other gas protection
measures may be necessary. Consult who prepared contamination report to advice further
regarding necessary protection measures if applicable

DPC
1200 gauge polythene to BS6515 set minimum 150mm above ground level and continuous
with DPM (cavity walls to be filed to minimum 225mm below DPC with weak mix concrete).

EXTERNAL WALLS - ABOVE DPC LEVEL
To achieve "U” value as specified by "SAP" calcul
Facing materials to Planning Authorities approval.
325mm with 125mm cavi
Build new 325mm external walls in cavity wall construction comprising 100mm Facing
Brickwork externally. Inner skin: 100mm insulating blocks, to receive 12.5mm piasterboard
on dabs with skim finish intemally. Note standard aircrete blocks will give U value of
0.28WimK

Cavity insulation: 125mm Dritherm or similar approved wall insulation batts.

Provide stainless steel wallties suitable for 125mm cavity at 450cts vertically and at 750cts.
horizontally with additional ties around openings. *Thermabate® or equivalent, insulated
vertical d.p.c. to external door and window reveals to avoid cold bridging.

Provide movements joints as per structural engineers detai

MOVEMENT JOISTS / EXPANSION JOINTS
Specifications to be specified by structural engineer prior to commencement

INTERNAL STUD PARTITION WALLS
Ground Floor

Al ground floor non loadbearing walls to be of blockwork construction build off new beam
and block flooring (manufacturer to confirm)

First Floor

Norminally 100mm. extreme dimensions, comprising 75mm x S0mm pressure impregnated
softwood or metal studding system with studs at 450mm cic maximum with 12.5mm
plasterboard and skim finish. Triple studs at angles, double at openings with half-joint cills
and plates where timber or as manufacturers' instructions if metal. Fill between studs with
25mm. glass mineral wool insulation (with a minimum density of 10kgi?) to reduce sound
b floor joists below partitions running parallel to span of jists
mawm_gsmismsﬁss,msmsssms

LINTELS
Cavity walls: Catnic linels of size and type to suitlocation and loading pattern as
recommended by manufacturer. Use additional wallties as lintels are not tied together. At
roof level ensure that intels are suitable to receive direct imposed roof loads. Lintels to
have minimum 150mm end bearing in accordance with manufacturers instructions. If in
doubt consult manufacturer or involve structural engineer in advance of orders and obtain
schedule.

Form proprietary weep-holes over all external openings at 450mm centres maximum.
Minimum two weep-holes per opening.

Pre-stressed concrete lintels above non-loadbearing internal blockwork door openings.

DPC's/CAVITY CLOSERS
Vertical door and window jambs and sils are to be formed with Cellecta or similar approved
cavity closers. Cill closers to have flexible extended DPC section under reconstructed stone

EIRST FLOOR CONSTRUCTION
22mm T&G moisture resistant P5 flooring grade chipboard or other approved decking
material to meet the structural requirements of BS 5268 on new floor joists.
Moisture resistant chipboard / plasterboard to be installed in all wet areas.
bathrooms / ensuites etc.

New first floor joists to be as noted on drawings.

Joists to be supported on restraint type joist hangers fixed to new inner wall leafs / internal
loadbearing walls. Provide solid bridging mid-span of floor joists where over 2500mm span.
Joists to be pre-treated before use.

Provide restraint to external walls running parallel to span of floor joists using galv. m.s.
straps @ max. 1500cts, screwed 1o tops of floor oists and ends turned down and buit into
cavity. Al joists to be nogged under straps.

Provide double floor joists below new partitions running parallel to span of joists and below
bath

Provide an absorbent layer of minimum 100mm thickness mineral wool with a minimum
density 10kg/m® between first floor joists. Contractor to ensure that any electrical cables
and light fitings within the floor void are located so as not to overheat due to the insulation
Particular care should be taken with any recessed light fttings.

Underdrawn with 12.5mm plasterboard + skim finsh.

Contractor to adequately seal joint between floor/ wi
leakage.

U ceiling intersections o reduce air
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SECTION A-A

STAIRCASE
SITE CHECK ALL DIMENSIONS PRIOR TO ORDERING.

PRIOR TO TRIMMING STAIRWELL CONSULT STAIR MANUFACTURER FOR FINAL
SETTING-OUT DIMENSIONS. NOTE: THESE MAY OVERIDE DIMENSIONS ON
DRAWING.

Staircases to consist of 13No. risers (nom 207mm) and 12No. goings (nom. 230mm)
maximum pitch of 42 degrees, total fise nom. 2680mm. Maintain head height clearance
vertical 2000mm min

Handrail height - vertical above pitch line 900mm.

Balustrade spacing are to have less than 100mm clearance. Balustrades are to be designed
in such a way thata child would not easily climb them.

landings to have a minimum clear width of that no less than the width of the staircase, e.g.
walls to handrails. Balustrades to landings to have a minimum height of 900mm above
adjacent finished floor level.

TRUSSED ROOF CONSTRUCTION
ROOF TILE TYPE TO BE AGREED WITH LOCAL PLANNING AUTHORITY PRIOR TO
COMMENCEMENT

Roof Tiles suitable for roof pitch.

Preserved battens and counter battens in accordance with BS 5534: part 1, 1997 for 600mm
clc rafter spacing with Tyvek or similar breathabe roofing membrane together with eaves
carrier tray all fixed in accordance with manufacturers details, NOTE: a current BBA
certificate must be provided for the felt used, as requested by Building Control,

Wall plate: 50x100mm bed in mortar and anchor with 5 x 30mm galvanised steel straps at
1500mm c/c maximum

Roof 1o be trussed rafters at centres required by manufacturer; all to be designed by
specialists

Trussed rafters to be fixed to wallplates by means of truss clips.

Diagonal bracing to each roof slope and longitudinal bracing to bottom chord of trussed
rafters to BS 5268; part 3, 1998. Details and calculations for trussed rafters to be submitted
o Local Authority/ Buiding Inspector, for approval 28 days prior to commencement.

Where new pitched trussed roofs intersect, provide diminishing trusses cut onto new valley
boards (size to sult intersection) laid across rafters. Construct new valley gutter using Code 5
Lead fixed in accordance with Lead Development Associations details and specification.

Contractor to adequately seal joint between ceiling/wall intersection to reduce air leakage.
Provide resraint to new gable wall using galv. m.s. straps @ max. 1500cts screwed 10 tops
of 310 rafters/ ceiling joists members and ends tured down and builtinto wall. All members.
10 be nogged under straps. All timber In roof space to be pre-treated before use.

Contractor to adequately seal joint between ceiling/wall ntersection to reduce air leakage.

Insulation to horizontal ceilings
To achieve "U" value 0.11Wimk, check with Sap values.

Lay on vapour check membrane, 200mm Rockwool Rollinsulation laid between ceiling joist
members with 200mm insulation over ceiling joists. Underdraw with 12.5mm plasterboard +
skim finish. Provide insulated, draught stripped, access hatch to roof space, final positon to
be discussed and agreed with Client. Contractor to ensure that any electrical cables and light
fitings within the roof void are located 5o as not to overheat due to the insulation.

Contractor to ensure that any electrical cables and light fttings within the roof void are
located 50 as not to overheat due to the insulation.

Insulation to sloping ceiling - to achieve "U” value 0.18Wim'k: (If Truss rafter members
are 125mm) fit 100mm Celotex GA4000Z between rafters with 25mm Celotex TB4000 over
inside face with skim finish, on vapour barrier.

ROOF VENTILATION
Not required as breathable roofing membrane specified. Should the Contractor change the
specification then roof space should be ventlated in accordance with Approved Document F.

NEW DOORS and WINDOWS
To achieve min. "U value 1.2W/mk, check with Sap values.

CONFIRM FINAL GLAZING ARRANGEMENT AND STYLE WITH CLIENT PRIOR TO
ORDERING.

PVC-U windows factory ftted with trickle vents (See Ventlation), draught seals and with
sealed unit double-glazing (See Glazing)

Windows to have 25mm cill overlap (standard cill 160mm) and 30mm overiap past inner face
of brick ftted into window former/cavity closer. Window frame must overlap insulation within
intel by minimum 30mm for Building Regs Part L.

Window and door frames should be sealed around their perimeter at the masonry abutment
extemally, and at the abutment with the plasterboard interally.

Standards for PVC-U windows as follows: -

‘The fabricator must hold a valid BBA Certificate for the windows, or

The fabricator must manufacture the windows to BS 7412 "plastic windows made from

‘The windows must be marked with the BBA logo (with the certiicate number) on window, or
a permanent marking on the window frame to indicate that it meets with BS 7412

New windows o proposed bedrooms should be suitable for means of escape and have an
unobstructed openable area that is at least 0.335. metres and at least 450 x 450mm. The
bottom of the opening should not be more than 1100mm above the floor. In practical terms
this means an opening light at least 450mm wide x 750mm high.

GLAZING
Glazing to be in accordance with Part N of Building Regulations 1996.

glazing in new doors and windows within 300mm of  door jamb and below 1500mm
together with windows where glazed height is below 800mm is to be safety glazing in
‘accordance with BS6206: 1981. Ref: Approved Document N Diagram 1.

All windows and external doors (where glazed) are to be double-glazed with Low - Emission
glass. All double glazed units should be marked to BS 5713 usually on the spacer bar.
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ERONT / REAR DOORS
To achieve min. "U” value 1.2Wimk, check with Sap values.

Frames to be composite plastic including cil to Building Regulations Part M 2004.

Doors to be 44mm steel faced and fully insulated. Ironmongery to include Keyless
egress locking doors.

ACCESS AND FACILITIES FOR DISABLED PEOPLE
Provide ramped access o Main enirance (o dwelling at a gradient not steeper
than 1 in 12, with block-paved area or other suitable hard surface to allow for
wheelchair access. Where the driveway/allocated parking is part of the disabled
approach to the principle entrance, a 900mm clear access must be maintained for
disabled access, with a minimum driveway width of 3000mm.

Main entrance door to have level accessible threshold and minimum clear
opening of 775mm. Provide ACO drainage channel to entrance door threshold if
necessary.

Al doors 1o habitable rooms and we within ground floor are to have minimum
clear opening of 775mm., . 838mm. wide. Al light switches, socket outlets,
doorbells, entry phone, TV sockets and telephone Jack points 1o be between
450mm and 1200mm above floor level

INTERNAL DOORS
Agree style and finish of
to commencement.

ternal doors to include ironmongery, with Ciient prior

ELECTRICAL INSTALLATION
Al electrical works to be carried out in accordance with Building Regulations Part
P (Electrical safety) and must be designed, installed, inspected and tested by a
person competent to do so. Prior to completion the Council must be satisfied that
either.

A. An electrical installation certificate issued under a competent person Scheme
has been issued; or
B. An appropriate electrical installation certificate has been issued for the work
and that t has been signed by a person competent to do so.

Light switches and socket heights allin accordance with Part M of the Building
Regulations.

Provide energy efficient light fittings within dw

ling as per sap calculations.

Consumer units (CSU) should be located so that the swiches are between
4350mm and 1450mm from finished floor level in accordance with the Approved
Document P (Electrical Safety)

NOTICE PLATE
A notice plate should be provided within each dwelling, detailing hearth (s),
fireplaces(s), flue(s) and or chimney(s) constructed. The label should be robust,
ly marked and securely fixed in an unobtrusive but obvious position within
ing such as: next to the electricity consumer unit; or nextto the water
supply stop cock.

LIGHTING
Provide 100% energy efficient light itings that only accept lamps having a
luminous efficacy of greater than 40 lumens per cuircuit watt ie compact
fluorescent lamps, located in rooms where most usage will occur ie. H
to comply with Approved Document Part L1a, paragraph 43.

. Landing

EXTERNAL LIGHTING
Any external lighting is to be photo-sensitive to automatically extinguish when
there is enough daylight. PIR system.

MECHANICAL VENTILATION
Provide intermittent mechanical extract fans in the following areas to be capable
of extracting ata rate not less than that shown:-

Kitchen - 60litre/sec or 30litres/sec i located adjacent to a hood

Utiity - 30iitresfsec

Bathrooms / Ensuites - 15 ltres! sec.

WC - Optional whether fan as WC has openable window.

Discuss and agree duct routes on site - possible til vent.

Recessed Extract Fans and Rigid/Flexiducts
Fans and their ducts to be fire protected with mineral wool insulation where they
run thro' floor voids.

FIRE PROTECTION
‘Smoke / Heat Detectors

To BS5446 Part 1 and Building Regulations Part B, 2000,

To be mains operated with battery back up.

Failure of the system should tigger a audible signal on each floor or on one
monitoring device sultably located.

Detectors are to be located min 300mm from walls and light fittings. Heat
detectors In Kitchen and Smoke detector in hallway / landing all to BS5836.
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SECTION B-B

CARBON MONOXIDE DETECTORS
Use Honeywell SF4SOEN battery operated unit, which can be fixed within the
property. These are sealed units, which have a life span of six years. The
batteries in the units do not require replacing. Each unit carries specific user
instructions including details of the helpiine if required.
CO Alarms should be fixed:

1-3m horizontally from the appliance on the Ceiling or

150mm vertically down from the ceiling

Above the height of any doors.

Within any room where a concealed flue in a void travels to an outside wall
Alarms must not be located:

Inan enclosed space i.e. cupboard.

Directly above a sink.

Nextto a door or window.

Nextto an extract fan or vent

Ina damp or humid location

In the immediate vicinity of a cooking appliance.

commencement

New gas boiler, location to be confirmed to the B

installation

Rogistered GAS SAFE Heating Enginer to advise on size of new boiler. Al
ds and

ing Inspector prior to

SERVICE PIPES
Boxing for service pipes must be sealed at floor and celing level, also, all piped
services where they penetrate into hollow construction or voids must be sealed
using a suitable sealing material to avoid ingress by vermin.

COLD WATER SUPPLY
Install new cold water mains system to comply with the relevant British Standards,
current Codes of Practice and Water Regulations.

SAP RATING and PREDICTED EPC
SAP ralings are (o be provided to show the notional CO2 emission rate equivalent
10 the Part L Regulations and prove achievement of the Target C02 Emission
Rate (TER) by reducing the notional C02 Emission Rate by 20 % including
application of any applicable fuel factor.

Once SAP and TER have been calculated, some adjustment to the thermal
performance specification of the buildings may be necessary.

Provide checklist as buit to demonstrate compliance with Part L1A

AIR TEST
Following SAP Calculations an air test may be required to achieve a result as,
stated within SAP calcul
Air pressure test the dwellings to demonstrate compliance if necessary.

WATER COMSUMPTION
The estimated consumption of 'wholesome water' for the proposed dwelling
should not exceed 125 ltres per person per day. Before completion of works,
details of the total water consumption for sanitary appliances and white goods

designed in the relevant British Stand: of
practice.

Heating and hot water instalations are to be to building regulations Part L1A.
New boller to have a minimum SEDBUK rating of 90%, i.e. Band A (90% and
above). Confirm with SAP/TER values.

Boiler to have programmer and roomstat

The hot water system is to include compl d heat loss
from any cylinder with primary hot water pipes insulated; controls on hot water
installation to include separate water control, thermostat and boiler interlock.

A *Boiler Commissioning Certficate” is to be issued to Buiding Control upon
‘completion.

‘The temperature on the hot water supply system should be limited to 48
degrees C.

SPACE HEATING SYSTEM CONTROLS
Zone controls - 1No room thermostat to be located in the hall and thermostatic
valves to be ftted to all radiators.

Timing Controls - Timing device must be fited to control the periods when the
heating system operates.

Boiler controls - These must be fitted so as the boiler switches off when no heatis
required by either room thermostatic radiator valves or cylinder thermostat.

HOT WATER STORAGE SYSTEM CONTROLS
Heat exchanger in storage vessel to comply with BS1566 or BS3198 or
equivalent

Thermostat is required to shut off the heat supply when the storage temperature
is reached

Timer to be provided as part of the central heating system.

There should be a warning label fixed on all unvented hot water storage
system/package that will remain visible after completion of all works (where
applicable).

Provide a mixer/ blender valve on all bath taps to ensure that the temperature of
water leaving the tap outlet does not exceed 480C, and close to the final outiet to
prevent the colonisation of waterborne pathogens.

INSULATION OF HOT WATER VESSELS
Insulation, 75mm thick, factory applied coating of PU-foam having zero ozone
depletion potential and minimurm density of 30kg/m.

Hot water storage pipes to be connected to hot water vessel, should be insulated
for at least Tmetre from point of connection as Part L1 1.52.

LIMITING THERMAL BRIDGING AND AIR LEAKAGE
Reasonable provision should be made to limit thermal bridging through gaps in
the insulation layers and to reduce unwanted air leakage.

s in accordance with the methodology set out in the document
“Water Efficiency Calculator for New Dwellings'

‘Therefore contractor should install effcient fixtures and fitings, details of il taps,
showers, baths, wc's and there water flow rates etc) need to be recorded in order
to complete an actual water consumption figure prior to completion.

1f a predicted calculation has been provided, this is based on above average
sanitary fitings / white goods

GENERAL
Allworks (o be carried out in accordance with current Building Regulations and to
the satisfaction of the Building Inspector. Any variations to the approved drawings
must be agreed in writing with the Building Inspector prior to the work
commencing

Al materials and components to be installed in strict compliance with
manufacturers instructions, relevant Codes of Practice and current British
Standards, or Agreement Certicates.

Al details on these drawings are based on typical site conditions related to the
area. No responsibilty can be accepted for abnormal conditions, which may be
discovered during construction

CONSTRUCTION

MECHANICAL LIFTING REQUIRED
FOR STRUCTURAL STEELWORK
WITHIN DESIGN

TEMPORARY LOADING OF CONCRETE

FLOOR RISK OF COLAPSE
DO NOT OVERLOAD FLOOR JOISTS
) POSITIONED ON HANGERS

RISK OF FALLS - STAIR PROTECTION
SACRIFICIAL JOISTS TO BE FIXED TO
SUPPORT SCAFFOLD BOARDS UNTIL
STAIR INSTALLATION IS COMPLETED.
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Figure 5: Locations for vapour membrane installation
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Existing bus shelter retained.
Existing rear section of clear
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APPENDIX B: Technical data for specified barrier pipe and vapour membrane
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PROTECTA-LINE PIPE

PRODUCT DATA SHEET

RANGE / PRESSURE RATING

Protecta-Line pipe is a multi-layered PE pipe with an embedded aluminium
barrier layer. It is designed to safely transport drinking water in land which is
contaminated or has the potential to be contaminated in the future.

25

32 11 12.5 bar
63
11 16 bar
90 to 180
17 10 bar
11 16 bar
22510 630
17 10 bar

COLOURS

PE8O Black core and light blue outer with brown stripes - -

PE100 Black core and dark blue outer with brown stripes - -

Pipe diameter < 180mm pipe has four brown stripes; > 180mm pipe has eight brown stripes.

STANDARDS / APPROVALS CERTIFICATION
The Water
Supply Regulation BS EN 12201-2 OWRAS
31/27/30 APPROVED PRODUCT
1606501 BS EN 12201-2
KM 508224
WRAS Approved | WIS 4-32-19 1511343
1505514
1302025
LENGTHS

Pipes < 180mm in diameter are available in coiled lengths of 25m, 50m or 100m
Pipes 63mm — 630mm in diameter are also available in straight lengths of 6 or 12m.

Other lengths may be produced at customer’s request

PE8O

PE100
PE100
PE100
PE100

WIS 4-32-19

KM 514626

AGPS

01480 442600 01480 442600 sales@gpsuk.com
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PRODUCT DATA SHEET

MARKINGS

As a minimum requirement, the following information is marked indelibly and linearly at intervals along the pipe:

B Manufacturers identification: GPS B Material designation: PE100 or PESO
B System: Protecta-Line B Nominal size: 180mm (example)
B Pipe composition: PE Pipe with AL Barrier B SDR value: SDR 17 (example)
B Standard and pipe type: WIS 4-32-19 TYPE A B Continuous pressure

rating at 20°C 10 bar (example)

The pipes are marked with the following three times per metre:

B Application: Water

BATCH NUMBER FORMAT

Extruder Number Shift Number Week Number Year
8 Digit Code 1&2 384 58&6 788
01-23 01-14 01-52 01-99

(mm) OD (mm) (mm) (mm) (mm)

! 25 11 26.2 27.4 20.0 3.0 3.7 0.3

32 11 333 34.5 26.0 3.7 44 0.4

) 63 11 64.3 65.6 509 6.5 7.6 13

% 11 922 935 72.9 9.3 10.7 2.6

. 17 92.2 935 788 6.5 75 19

| |~ 110 11 112.2 1135 89.2 11.1 12.7 3.7

« 9 17 112.2 1135 96.3 7.7 8.8 2.7

125 11 127.2 1285 101.2 125 14.2 4.7

17 127.2 1285 109.6 85 9.8 3.4

* The size is the nominal core 160 11 163.2 165.1 130.4 15.8 17.9 16
vipe outside diameter. Other 17 163.2 165.1 141.1 107 124 5.4
diameters, SDRs and lengths 180 11 1833 1854 146.8 17.6 20.0 9.5
can be made subject to a 17 183.3 185.4 158.8 119 137 6.8
minimum order value. 225 11 2213 229.5 182.5 21.7 24.4 14.5

17 2213 229.5 197.4 14.6 16.6 10.3

250 11 252.3 254.9 203.0 239 26.8 17.7

17 252.3 254.9 219.6 16.0 183 12.4

250 11 2823 285.1 2274 26.6 29.8 220

17 282.3 285.1 245.9 17.8 20.1 15.4

11 317.3 320.2 255.7 29.8 333 27.6

315 17 3173 320.2 276.6 199 224 193

11 357.3 360.6 288.3 334 373 34.8

3% 17 357.3 360.6 311.6 223 25.1 24.3

100 11 4023 405.8 324.8 315 41.8 439

17 402.3 405.8 351.3 24.9 279 304

11 4523 456.1 365.4 421 46.8 55.3

450 17 452.3 456.1 395.2 279 312 382

500 11 502.3 506.4 406.0 46.6 51.8 67.9

17 502.3 506.4 439.0 30.9 345 46.9

11 562.3 566.8 454.9 52.0 57.7 84.7

560 17 562.3 566.8 491.8 344 384 58.4
630 11 632.3 637.2 511.6 58.4 64.8 1069

17 632.3 637.2 553.2 38.6 43.0 73.6

ADDRESS: GPS PE Pipe Systems St Peter’s Road, Huntingdon, PE29 7DA y GPS_PE_Pipes ‘ GPS
01480 442600 01480 442600 sales@gpsuk.com
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DESCRIPTION

Protech VOC Flex complies with CIRIA C748 and
BS8485:2015. It is a high performance 6 layer flexible proprietary
reinforced VOC gas barrier and is suitable for use on brownfield
sites that require protection from dangerous contaminants such
as hydrocarbons. The Protech VOC Flex has been developed to
ease installation on site due to the flexibility of the membrane. It
is also suitable as a high performance damp proof membrane.

INSTALLATION

Protech VOC Flex can be sealed either by welding or using
Protech GM Tape. It is considered prudent that tape joints should
not be used where there will be no long term compression

of the membrane or where there is a likelihood where the
membrane will come into direct contact with the VOCs in a
liquid state.

In areas where the membrane crosses cavity walls or internal
single skin walls, Protech VOC Flex Starter Band should be used
in conjunction with Protech VOC Flex Internal and External
preformed corner units. Pipe penetrations should be sealed with
Protech VOC Top Hats or Protech GM Flashing Strips. Stanchions
and columns should be sealing with Protech GM Primer and
Protech GM Flashing strips (Photos, isometric and standard
details are available on our website).

ACCESSORIES

DATA SHEET

Protech VOC Flex

GAS PROTECTION

KEY FEATURES

*  Exceptional chemical resistance

»  Gas resistant

»  Additional damp proofing protection

*  Flexible membrane to ease installation
on site

*  Robust & durable mutti-layer membrane

*  High resistance to puncturing

¢ Protech VOC Flex Starter Band *  Protech GM Primer

*  Protech GM Tape

*  ProtechVOCTophats *  Protech GM 3mm Protection *  Protech Liquid Applied Gas

*  Protech GM Flashing Board Membrane (LAGM)

*  Protech VOC Corner Units *  Protech GM Protection Fleece ‘ €
PROPERTIES

PROPERTY

Roll size

METHOD

Thickness

Weight

DIN EN ISO 536

Tensile strength 700 EN 1231 1-1

N/>0mm 640 +Mods EN 13859-|
Elongation % 30 EN 12311-1

? 25 +Mods EN 13859-1
Nail tear resistance 500

N 540 EN 12311-1

WWww.proctorgroup.com
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CHARACTERISTICS
Methane Permeability
Diesel Permeability

Petrol Permeability
Xylene Permeability
Toulene Permeability
Vinyl Chloride

Ethyl Benzene

Trichlorethene

Xylene (O, M, P)

Naphthalene

Benzene

Toluene

Hexane

Tetrachlorethene

Bromoform

Carbon Tetrachloride

Chloroform

Ethylene Dichloride

Methyl Teriary Butyl Ether
Trichloroethylene (TCE)
Perchloroethylene (PCE)
Determination of Chemical Resistance

Hydrolysis under Acid Conditions

Hydrolysis under Basic Conditions

Solvation & Swelling (Diesel/Parafin/Lubrication Oil)

Synthetic Leachate

DATA SHEET

Protech VOC Flex

TEST METHOD
ISO I5105-1

ISO 6179:2010

ISO 6179:2010

ISO 6179:2010

ISO 6179:2010
ISO15105-2

ISO15105-2
EN 14414 Method C

ISO15105-2

ISO15105-2
EN 14414 Method C

ISO15105-2
EN 14414 Method C

ISO15105-2
EN 14414 Method C

ISO15105-2
EN 14414 Method C

ISO15105-2
EN 14414 Method C

ISO15105-2
ISO15105-2
ISO15105-2
ISO15105-2
ISO15105-2
ISO15105-2
EN 4414 Method C
EN 14414 Method C
Test Method

4

Properties

Tensile Strength Mpa MD = Pass
Tensile Strength Mpa CD | Pass

Tensile Elongation % MD | Pass
Tensile Elongation % CD | Pass

Tensile Strength Mpa CD | Pass

Tensile Elongation % CD
NO VISUAL DEGRADATION
NO VISUAL DEGRADATION

Tensile Elongation % CD | Pass

NO VISUAL DEGRADATION

NO VISUAL DEGRADATION

WWW.proctorgroup.com



