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Design and Method Statements
General Approach
As 19 Holly Hill is a Grade II listed building there is the basic assumption that all repairs should be carried out on a like for like basis.  However, this should be tempered with a policy of least intervention, particularly with structural repairs, where in some cases; it may be more expedient to use new materials and methods to reduce disturbance and impact on the historic fabric and finishes.   In some cases existing features and materials have failed due to poor original design, detailing or material selection.  It would be folly to repeat the mistakes of the past, so there will be a case to be made in certain circumstances for improving details, methods or materials.  However, whilst repairing the building, the main aim is to have as little impact as possible on the character and historic fabric of the building.  It is also assumed that any changes necessary to upgrade the building for modern living or to meet the needs and aspirations of the current owner, should be reversible. They should not result in the loss of any significant historic fabric or destroy the integrity of the historic character of the building.

It is with these basic assumptions in mind that the following method of approach has been adopted:

The opening up of the building to inspect the structure and undertake any necessary repairs, is to be restricted to specific areas where there is already evidence that the fabric is in distress or where components have already failed.  Care will be taken when lifting floorboards in order to avoid damaging them and the removal of historic surfaces, to facilitate inspection, will be kept to a minimum.

Each structural repair will be assessed individually and the most appropriate method, which has the least impact on the historic fabric, will be considered.  In some cases this may be a traditional repair such as carefully dismantling and rebuilding small areas of distressed brickwork. In other circumstances a modern solution may be considered in order to avoid the disruption of neighbouring historic surfaces or the loss of larger amounts of fabric.  It may also be expedient to use helical stainless steel fixings and anchoring systems and conservation grouts in conjunction with more traditional brickwork and structural repairs. Each case will be assessed on its merits and use the most appropriate repair system, bearing in mind the over-riding importance of preserving the historic fabric, original craftsmanship and character of the building.

During repairs the opportunity will be taken to improve the energy efficiency of the building, but without compromising its historic character or integrity.  Most heat loss is via draughts through gaps in the structure; particularly at eaves level and ill fitting or decayed windows.  Open joints around window and door frames will be caulked with Compriband before re-pointing.   All windows will be overhauled and where possible the opportunity will be taken to improve their efficiency by installing a propriety system of seals.  
Traditional materials such as lime based plasters and mortars are to be used to retain the flexibility and breathability of the structure.  In general re-pointing of the brickwork is to be confined to small areas of repair, other than on the west elevation where it is necessary to undertake extensive structural repairs and the whole 18th century section of the façade will be repointed.  Raking out will be undertaken by hand and the re-pointing will be in lime mortar to match the original (see Appendix for mortar mix).  Modern impervious paint systems are also to be avoided in favour of traditional vapour permeable and flexible materials.  Many of the historic painted timber surfaces, both inside and out, have many layers of old paint on them.  It is likely that the lower coats may contain white lead, so the appropriate health and safety precautions will be taken in the preparation of these surfaces for new paint.  As a fire safety precaution the use of naked flames for stripping paint will be avoided and propriety strippers such as Peel Away Poultice or infra-red localised heat source such as the Speed Heat IR Paint Removal System will be used where it is necessary to strip back to obtain a firm base.  In general removal of layers of paint is to be discouraged as they are a record of the changing tastes in decoration.  For external decoration consideration will be given to the use of traditional linseed oil paint.  On areas of new lime plaster and existing traditional surface materials, lime-based products will be used.

MATERIALS, MIXES AND WORKMANSHIP

Brickwork repairs

Prior to the commencement of any works on the external elevations, it would be advisable to kill off and remove ivy and drastically cut back or remove entirely any other vegetation climbing up or near the walls.  This is not only to facilitate access for the thorough inspection of the walls and to undertake repairs, but the creepers hold moisture and some can damage brickwork with secondary aerial root systems; it is therefore advisable to keep any foliage, if it is to be grown, under strict control and well managed in the future.
Badly decayed stretchers should be cut out to full depth, taking care not to damage the adjacent bricks, Use drills, saw-blades and chisels to cut out.  Defective headers should only be cut back approximately 2 inches to take a brick slip so as not to break the bond in the wall thickness.  Make sure joints, particularly the perpendicular ones, are well filled with mortar.  If necessary wedge the brick in position with slate wedges, but keep them at least ¾ inch back from the brick face. If second hand bricks are to be used to match, they should be cleaned before setting.  Remove any old mortar from the face of the brick which may necessitate the use of a brick cleaning acid.  This should be neutralised by well washing the brick before use. After setting the brick, any smeared mortar should be carefully cleaned from the surface of the brick before it has fully cured.
Pointing

Rake out the joints 1" deep using a Tungsten tipped quirk taking care not to damage the arris of the bricks.  Brush or wash out the dust, dampen the joint using a spray until water runs down the face of the wall, this is to reduce suction.  When excess water has dried, place the mortar starting at one end of the joint and using a pointing iron well fill the joint.  Clean off the excess with a plaster’s small tool.  When the mortar has gone off to a leather hard state, rub back the joint with a hardwood square-edged rubbing stick to expose the grits and leave the arris of the bricks clean.  Keep moist for two days, in hot weather or drying winds by covering with dampened Hessian.  In cold weather protect from frost.  Only use lime mortars when the temperature is at least 5°C and rising and not when frosts are forecast.  In winter on a night cover with dry Hessian and bubble wrap to guard against any sudden drops in temperature

Ageing Repairs

A natural organic wash can be made up from the following: fresh cow dung, live yoghurt and water mixed up in a bucket to a consistency of milk; apply with a brush to the new joints and replacement bricks.  This will encourage the migration of micro-organisms such as lichens and mosses from the surrounding brickwork and will also give a temporary green stain to the mortar and the bricks to provide an immediate visual toning down of the repair.
Mortar Mixes

Mixing Hydraulic Lime Mortar

Turn the NHL lime into a thick cream by the addition of water and a small part of the aggregate.  Continue adding the aggregate gradually to the full amount.  DO NOT OVER WATER.  Leave the mortar to churn in the mixer for about 20 minutes to ensure a thorough mix and to entrain air.  Only mix sufficient mortar for that day’s use.  Do not try to knock-up any remaining mortar on the following day as the initial set will have commenced.

Mortar Mix   

For brickwork repairs, 1 part NHL2 to 2½ parts well graded sharp sand 3.2 mm down (Sample of existing mortar to be analysed and a matching sand located).  Do not mix more than sufficient for 4 hours work.  Do not re-knock-up after that time as the initial set will have begun.

For below ground or exposed high level work, 1 part NHL 3.5 to 2½ parts well graded sharp sand 3.2 mm down.
Lime Grout
Cracks and voids in the brickwork should be deeply racked out, the dust flushed out with a little water and the area of the repair sprayed with a lime mist coat to bind any friable material.  Helical ties can be inserted across the crack as directed.  The outer face of the crack should be repaired and re-pointed in 300 mm lifts using lime mortar and when this has cured to a leather hard state the void can be grouted in the 300 mm lifts.  The grout comprises 4 parts NHL2 to 8 parts PFA to 1 part Bentonite; the PFA should be low sulphate.  The grout should be mixed to the consistency of single cream and kept agitated whilst being poured into the voids using a funnel and tube. No more than 5 litres should be poured at any one time.
Plaster Work
All new plaster work to areas of solid wall construction is to be in lime hemp plaster. Lime Hemp plaster is available as a ready formulated material as a dry mix on an NHL2 binder and is in two grades, medium and fine. The medium grade is to be used as the base coat and a lime putty based fine finish is to be used for the top coat.
The NHL2 formulated material should be mixed as per the manufacturer's instruction. Key the surface between the coats with a devil float or similar. Finish the top coat with a cross grained wood float. Tend and protect hemp plasters in the same way as for traditional lime/sand plasters. See supplier's technical information sheet for further information.
Limewash Mist Coat

This should be made up of lime-putty and water to the consistency of skimmed milk and can be applied to friable areas with a knap-sack spray.  This is used to not only consolidate friable surfaces, but also to reduce suction before renders and plasters are applied.  The surface should be sprayed until the limewash begins to run on the surface and then allowed to dry.  This process should be repeated several times until the surface accepts very little before the limewash begins to run.
Dubbing-out and Scratch Coat

Lime hemp ready mixed plaster of medium grade is to be used.  For dubbing-out, do not lay on more than 15 mm at a time.  The scratch coat to be up to 15 mm cover.  Do not rule off, but go with underlying wall surface and finish with a scratcher to create a good key for the next coat.

Setting Coat 
Lime putty based ready mixed plaster of fine grade is to be used. Ensure a thin coat of no more than 4 mm and finish with cross grained wood float.  Any minor cracking during curing should be rubbed in with a wood float.  Do not over polish, but leave the surface open to allow curing and better adhesion of the limewash decoration.

Do not use metal beads with lime renders and plasters.  Form angles and corners by hand and leave slightly rounded off.

NB.  Extra care should be taken when using lime products as lime is caustic.  Eye protection should be worn and protect hands with gloves or barrier cream.  The site First Aid Box must contain sterile water for washing eyes in an emergency and medical attention must be sought immediately

Quantities

Scratch Coat: 1 tonne of mixed material required per 50m² at 15 mm cover.

Setting coat finish: 1 tonne required per 150 m² at 4 mm thick

Lime Plaster Specification for Lath and Plaster Work
Pricking up Coat

1 part NHL2 to 2.5 parts aggregate.  Add hair at 2½ kg per tonne.  For best results hair should be added immediately before use.  Push mortar well through gaps in laths to produce well formed keys and ensure at least 6 mm cover to face of laths.  Well score surface to form key for second coat.

Float Coat
1 part NHL2 to 2.5 parts aggregate.  Add hair at 1½ kg per tonne.  Apply to pricking up coat when it has set to leather hard state.  Ensure 7 - 9 mm cover.  Finish with devil float to form fine scratch key for final coat.
Fine Finish
1 part Lime Putty to 1 part super fine aggregate.  Available ready mixed.  NB.  No hair to be added to this coat.  Apply when Float Coat is leather hard.  Ensure thin coat of 2 – 3 mm and finish with cross grained wood float.  Any minor cracking during curing should be rubbed in with a wood float. 
Quantities

100 running foot of laths required per square metre.

Pricking up Coat: 1 tonne required per 30m² at 6 mm cover to laths.

Float Coat: 1 tonne required per 50m² at 7 mm cover.

Fine Finish: 1 x 25litre tub required per 4m² at 2-3 mm thick.
Materials
Hair 

This should be horse main and tail hair, not coat hair and should be approximately 

1 - 1½ inches long.  It should be teased out and raked in to mix evenly; avoid lumps of matted hair.  Wet lime will dissolve the hair if left in contact for too long, so mortar should only be haired either immediately before application or no more than 7 days before intended use if purchased ready mixed.  
Laths

They should be hand riven chestnut which can be obtained from G & N Marshman.  A 10 week lead-in period should be allowed for the production of laths, so it is advisable to order them at the time of obtaining the contract for the works. As an alternative reed lath could be used and this is available in rolls from Ty-Mawr,Brecon.
Tending the Render/ Plaster/Mortar

The mortar, whether it be lime putty based or hydraulic lime based, should be allowed to cure slowly.  This may necessitate the use of damp hessian hanging in front of the surface.  In hot summer weather or drying winds the hessian will need regular spraying with water to slow down the drying out of the material.  Hydraulic lime needs tending for at least 3 days, whereas lime putty based mortars need attention for about 2 weeks.
Decoration

The decoration to all traditional lime plaster surfaces is to be lime based coatings to ensure breathability.  In the bathroom and kitchen, water based traditional emulsions with high breathability are to be used.  All joinery is to be decorated with traditional oil based paints, except for oak which is to be left natural.  

Limewash

The limewash should be a natural material without a synthetic binder.  However, for internal use it can be casein bound as this is a natural product and will not inhibit the breathability of the limewash.  For external use tallow can be added during the slaking of the quick lime to produce a more water-shedding limewash, although this does reduce breathability slightly.

Evaporation Area/French Drains
If it is practical, ensure the ground level for a distance of 1 m around the elevations is at a level below that of the internal floors.  Excavate a trench at the wall base approximately 400 mm wide and if possible at least 300 mm below the level of the internal floor level; the finished depth being dependant on the depth of the footings.  Do not undermine the footings.    Oak gravel boards to be used to hold back the garden soil. Re-point in lime mortar any defective areas of the wall base and footings. Line the trench with Terram or a similar geo-textile membrane to prevent silting-up.   Lay a land drain at the base of the trench on a lime concrete mix with a fall away from the footings and reflecting the natural slope of the land. Provide a means of entry to allow for rodding.  The drain can be a modern plastic purpose made rigid drainpipe with perforations in the top half of the pipe only.   Cover the perforated top of the pipe with a strip of Terram and fill with 50 mm reject ballast to within 50mm of the finished level, lay a layer of Terram and top off with pea-shingle.  The drain leading from the evaporation area needs to be an enclosed pipe exiting on lower ground, at least 5 m from the corner of the building.  Ensure that the evaporation area is free draining; it must not become “a moat” in heavy rainfall conditions.

Sources of Materials
Lime Putty to be chalk derived Singleton Birch             Rose of Jericho

Hair                                                                                Hairco Ltd or

                                                                                      Rose of Jericho

Hemp Lime Plaster                                                        Tŷ- Mawr

Laths                                                                             G & N Marshman


Lime Washes including casein bound                           Rose of Jericho

Bentonite                                                                       Bath Potters' Supplies
PFA                                                                               Rose of Jericho

Suppliers
Rose of Jericho                                                             Bath Potters' Supplies
Horchester Farm                                                           www.bathpotters.co.uk,
Holywell                                                                         Tel: 01761 411077
DORCHESTER

DT2  0LL

Tel: 01935 83676

Tŷ- Mawr

Unit 12

Brecon Enterpirse Park,

BRECON

Powys

LD3  8BT

Tel:  01874 611350

G & N Marshman

1 Nell Ball

Plaistow

BILLINGSHURST

West Sussex

RH14 0QB

Tel: 01798 342427

Hairco Ltd

23 Dollis Hill Estate

105 Brook Road

LONDON

NW2 7BZ

Tel: 020 8830 7344
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