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4 GEOTECHNICAL DESK STUDY

See 1086 02 Curborough R002-1 Desk Study Report for full information.

Information from the British Geological Society, particularly their 1958, 6” to 1 statute mile scale Solid
and Drift map Sheet LIl (52) N.E. for Staffordshire, indicates the underlying geology comprises of the
Triassic Mercia Mudstone Group which is typically red-brown, gypsiferous, silty mudstone with grey-
green, sandy dolomite beds and occasional sandstone beds.

The superficial deposits across the site include Late Glacial Flood Gravel, Valley Gravel and Alluvium
which can grade from clay through to coarse sand and gravel.

There are a number of Marl Pits within the site and in the surrounding area, which were used to extract
clay for brick making. There are also a number of Gravel Pits indicating the varied geology in the area.

Excavation logs referenced on the BGS sheet indicate the superficial cover to be shallow
(approximately 1m) however this was to be confirmed on site (see section 6 for site investigation).
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5 MINING ASSESSMENT

The Coal Authority holds no plans depicting mine workings under or within influencing distance of the
site.

Information from the British Geological Society, particularly their 1958, 6” to 1 statute mile scale Solid
and Drift map Sheet LIl (52) N.E. for Staffordshire, indicated that the surrounding geology was not

within the zone of interest of coal mining.

Gypsum is evident in the area; however the likelihood of this being suitable for mining is very low.
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6 SITE INVESTIGATION

See 1086-02 Curborough R002-1 Desk Study Report for full information.
6.1 SITE WALKOVER AT CONCEPTUAL DESIGN STAGE

A Geotechnical Engineer and a Civil Engineer from Donaldson Associates conducted a site walkover
on 20" January 2009. The visit involved walking to the proposed WTG location, and traversing the
likely routes of the site access track into the site. Surface materials, landform and gradients were all
noted and recorded.

After the initial site walkover, it has been noted that the proposed access route crosses a main services
corridor running north-south from the Settled Sewage Flowmeters to the Filtered Flow Chamber. A
bridging slab would need to be formed to protect the services from the loading. These services will
need to be located on site and their location, depth and size confirmed. Services will be accurately
located as part of the detailed site investigation.

6.2 TRIAL PIT SITE INVESTIGATION AT CONCEPTUAL DESIGN STAGE
Two trial pits were undertaken at Curborough on the afternoon of 23rd February 2009.

Both trial pits showed that under the 0.3m layer of topsoil, a layer of 0.7m to 1.0m thick of Made
Ground comprising brown very sandy, very gravelly clay (reworked ploughed layer) was evident. Below
this a brown-red firm to stiff CLAY layer with some weathered Mudstone lithorelicts and some pale
green — grey silty layers (MERCIA MUDSTONE - Triassic) was found down to 3.0m below existing
ground level where the trial pit refused on moderately weak to moderately strong grey SILTSTONE /
DOLOMITE, which is likely to be a band within stiff clay / weathered mudstone.

It is anticipated that (typically less than 1m thick) weathered mudstone will continue beneath the
Siltstone / Dolomite layers, becoming stiffer and harder with depth as the effects of weathering are
reduced. Within 3 to 5m depth a sub-grade suitable for a gravity foundation should be achieved. This
must be confirmed with detailed site investigation prior to detailed design stage.

6.3 DETAILED SITE INVESTIGATION

Detailed site investigation scope to be confirmed at detailed design stage.
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7 WIND TURBINE GENERATOR (WTG) LOCATION

The WTG location for each site is determined by the client and given to DAL and is initially dictated by
environmental and operational influences. The exception to this is in cases when ground conditions or
access dictate that the WTG’s location is revised and this is advised by DAL. DAL review the proposed
location in light of the civil, geotechnical and other constraints gathered and advise accordingly if

necessary.
For the Curborough WwTW site, the original co-ordinates for the WTG location were 412845, 312649.
This was revised and the WTG was then moved to 412761, 312712. However, this brought the turbine
too close to the other constraints within the site. The final co-ordinates given for the WTG were

412803, 312690.

The final agreed co-ordinates are 412803, 312690.
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8 TRACKS AND ROADS

The WTG manufacturer will produce specifications which address requirements for delivery routes, site
access tracks, WTG erection areas, site compound, storage facilities and foundation loads and
behaviour. At the time of conceptual design the turbine manufacturer has not been confirmed and so
generic specifications for these are used. The candidate turbine is approximately 2.5MW with a 90m
rotor diameter and a 80m hub height (nominal dimensions). GTR have supplied details for a REPower
MM92 with a 45.2m blade length and delivery options have been assessed using this data within a
theoretical model. The swept path analysis undertaken and the route taken through the site is subject
to detailed design following a services survey, a topographical survey and confirmation of the WTG
manufacturer and delivery vehicle details.

8.1 SITE ACCESS AND ON SITE TRACKS

The site has been split into two main areas with regards to roads and tracks. The first section is the
route from the new site entrance along the existing road to the existing three-way junction. The second
section is the route from the existing three-way junction across the field to the east where the wind
turbine is to be located.

The access route to the site for the turbine delivery is considered in more detail by others.

An estimated 370m of site access tracks would be required for the turbine. Approximately 110m of
existing road will need to be upgraded from the site entrance to the existing three-way junction and
roughly 260m will be newly constructed track.

The scope and nature of either constructing new tracks or upgrading/widening existing tracks/roads
will be identified during detailed design. Indicative details and likely widening locations are shown on
the supporting drawings.

8.1.1 New Site Entrance and Existing Road

SITE ENTRANCE GEOMETRY

The existing unused entrance into Curborough WwTW from Watery Lane would be utilised to access
the site. This entrance is flanked by hedges and some of these restrict highway visibility when
emerging onto Watery Lane. To access the site with abnormal loads from the north the hedge
immediately to the north of the entrance would need to be removed and re-planted following
construction works. A representative from Staffordshire County Council has visited site and confirmed
that the visibility to the north would be adequate once the hedge has been removed to allow abnormal
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access. The same representative was satisfied with the visibility to the south once the hedge had been

seasonally trimmed.

Other works to enable abnormal access would include localised temporary tarmac widening of Watery
Lane on the verge opposite and a temporary tarmac apron in front of the re-planted northern hedge.
Refer to the supporting drawings for further details.

All of the alterations required to enable abnormal load access will also benefit normal construction
traffic by allowing waiting / passing places in the entrance and where Watery Lane is widened. It is
proposed to permanently upgrade the existing entrance to the Nursery with a tarmac road and flush
kerbs.

REINSTATEMENT OF TEMPORARY ACCESS

The temporary tarmac widening and the temporary tarmac over run region adjacent to the existing
entrance will be broken out to stone sub base level. These regions will then be top soiled and seeded
to form a verge. The re-planted hedge will run along the rear of the widened entrance to allow
reinstatement of the widening in future with minimal disruption should this be necessary. The revised
hedge line will also offer improved visibility during construction works and beyond. The upgraded
Nursery entrance will remain in-situ. Refer to the supporting drawings for further details.

EXISTING SITE ROAD

The area immediately to the north of the existing site road is an open area of grassed land which is not
being used and the area to the south of the existing road is made up of some disused sludge beds
which are raised at approximately 1.5m high. The existing road is currently not wide enough and will
be permanently widened along the northern edge with tarmac.

8.1.2 New Track across Field

Immediately to the east of the existing raised Sludge Beds is an existing three-way junction. This
junction is to be extended into a new four-way junction. This new track will continue in an east-north-
easterly direction until it passes between the Filtered Flow Chamber and the Settled Sludge
Flowmeters. Here the track turns and heads east-south-east towards the proposed WTG location. A
large number of services are known to cross the proposed access route and so a number of trenches
will need to be opened to accurately identify and locate all services in the area. A turning head would
be provided to the north-west of the proposed WTG location.

The area of land available for use at Curborough causes no problems with regard to turbine and crane
erection and lay-down areas. For details of the lay-down area see Section 8.4.
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8.2 TYPICAL TRACK ALIGNMENT

Various constraints have influenced the site track layout design some of which are generic and some of
which are site and turbine specific:

e Track length is kept to a minimum;

e Track layout is designed to reflect contours, to avoid cross slopes and deep cut and fill
sections into existing terrain;

e Tracks are routed to avoid potentially valuable environmental features and to minimise
impact on existing land use including STW site operation and farming;

e Track layout is designed where possible to avoid buried services. Where this is not possible
services are diverted or crossed by the tracks by agreement with the service owner;

e The site track detailed specification is supplied by the WTG manufacturer. This typically
includes requirements about alignment, width, cross-fall and strength. Specifications vary
dependent on exact turbine manufacturer, a typical specification includes:

¢ QGradients are to be kept to less than 1 in 10 where possible to accommodate the
requirements of delivery vehicles and to allow construction plant to move safely around the
site. Where necessary gradients of up to 1in 8 (1 in 7) are adopted, with pulling assistance if
required;

¢ Gradients on bends of radius less than 60m and at junctions are kept to a gradient of 1 in 50;

e Vertical curvature of the track is no less than 250m radius, to prevent grounding of delivery
vehicles;

e Track width is 5m widened at corners dependent on curve radius;

e A clear width of 5.0m and a clear height of 5.0m is to be maintained where possible.

The track design results from the optimisation of these constraints with alignment criteria as shown.
The detailed track layout design required for construction will take account of a final track alignment
specification, topographical survey of the proposed route and site investigation results. Where the
‘standard’ track alignment specification cannot be achieved for the site, swept path and vertical
alignment analyses are carried out as necessary to check that the specific abnormal load deliveries can

reach the construction area.

Where the site slopes, the alignment specification may dictate that the track level is above or below
adjacent ground level. In such cases embankments will be formed either from selected excavated
material in a ‘cut and fill’ operation or using imported material where no suitable material is encountered
in the ‘cut’. The side slopes on embankments and cuttings will be dressed with topsoil and naturally
seeded as for the verges of other site tracks.
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8.3 TYPICAL TRACK CONSTRUCTION

The site track will generally have a 5m wide running surface, widening at bends, junctions and crane
hard standings to suit the turbine delivery vehicles. Bends will also require a swept area for traversing
by long loads and all bends will be kept free from obstructions. In addition, a passing bay may be
required to be constructed (approximately 5m wide and 45m long) alongside the access track in
positions to be determined during construction in order to facilitate safe traffic movement. The surface
of the passing bay could if required be reinstated following construction.

The new site track would be unpaved and constructed from local stone, sourced from quarries as close
to the site as possible. The base layer of the tracks could be formed from recycled aggregate if
available locally and of adequate quality. There are different specifications for access track
construction dependant on whether it is for the upgrading of an existing track or for a new track and
dependent on the slope of the ground relative to the track.

TRACK UPGRADE SPECIFICATION — UNPAVED SPECIFICATION

e Determine the thickness of the existing track and its suitability for upgrading;

e Excavate soil to side of track to an adequate formation level at least as deep as that of the
existing track;

e If required, lay geotextile or geogrid on prepared excavated surface;

e Place and compact graded crushed stone (typically 75mm maximum size) in layers to the
level of existing stone track — this stone or aggregate can be recycled or new, dependent on
availability;

¢ Clean off and regulate the level of the existing track surface;

e Place and compact whole track running surface with 150 - 250mm depth (depending on site
conditions and other requirements) graded crushed stone (typically 50mm maximum size)

e Excavate drainage ditch along either one or both sides of the track, as required;

e Surplus topsoil to be placed and dressed alongside the track to blend in with surrounding
landscape;

e Reinstated areas to be left to re-vegetate naturally from the seed bank within the soil or

returned to farming activities.

ROAD WIDENING SPECIFICATION — PAVED SURFACES
e |f existing paved roads are sufficiently robust in construction to withstand perceived axle
loads (typically up to 15 Tonnes per axle for crane) the track will be widened.
e If permanent widening is required the materials and construction will match existing. New
surfacing will be cut into the existing. All details will be by agreement with the local Highway
Authority.
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If permanent widening is not required, crushed stone will be used and the area reinstated
after construction of the WTG.

If existing paved tracks are not sufficiently robust in construction to withstand axle loads the
track will be replaced or strengthened and widened as required.

NEW TRACK SPECIFICATION - UNPAVED

Excavate topsoil to sides of track;

Prepare substrata surface to receive geotextile or geogrid, as required;

Place and compact graded crushed stone (typically 75mm maximum size) in layers to the
required thickness to form the base layer of the track — this stone or aggregate can be
recycled or new, dependent on availability;

Place and compact the track running surface with 150 - 250mm depth (depending on site
conditions and other requirements) graded crushed stone (typically 50mm maximum size);

If there is a requirement for the new tracks to be paved, then either concrete or bituminous
surfacing may be utilised;

The total track construction thickness will depend on the strength of the soil at the level of the
track formation, but is typically 450 to 600mm thick. This is subject to detailed site
investigation and design, and can be made to vary across the site to give maximum efficiency
in the use of materials.

Excavate drainage ditch along either one or both sides of the track, as required or extend
existing site drainage system;

Surplus topsoil to be placed and dressed along each side of the track to blend in with
surrounding landscape and obscure the sightline of the road where possible or removed from
site;

Reinstated areas to be left to re-vegetate naturally from the seed bank within the sail,

grassed or returned to farming activities.

In some cases, after construction the WTG access track will be reduced in width by top soiling over the

shoulders of the tracks using a geotextile separator between the two layers. Width would thus be

reduced from 5m to 3m which is sufficient for day to day maintenance. The track structure would

remain buried and could be exposed to allow movement of larger plant.

NEW ROAD SPECIFICATION — PAVED
New paved roads will be required either at site entrances where they will be to Local Authority approval

or within the WwTW, if required by Severn Trent Water, where they will be to a specification to suit the

detailed design requirements and site conditions.
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Although ground conditions appear generally adequate for the construction method described above
across most of the site, slightly different track construction and reinstatement methods may be required
for differing ground conditions. The final detailed design would be subject to the findings of further
detailed site investigation works.

SITE TRACK DESIGN

The thickness of the stone will depend on the strength of the sub-grade, measured as CBR (%) and
the number and nature of vehicles likely to use the road. Where topography (typically side slopes or
adjacent ditches) and geology dictate, further checks will be needed for overall stability against sliding
or other failure of the ground below the road.

The CBR of the surface, once topsoil has been stripped, will depend on the underlying geology. For
the majority of the proposed tracks on the site, underlain in most part by superficial and residual soil
over bedrock, CBR values of less than 2% can be expected. Higher values could be achieved on
areas of higher ground where the topsoil and residual soil cover is likely to be thinner.

Due to construction operations and earth moving activities, a practical minimum thickness of 450mm
overall thickness is often adopted. For higher strength sub-grades with higher CBR’s this limitation will
come into force while areas of low strength and CBR will require increased stone thickness and
possibly the use of geo-grid reinforcement to reduce stone thickness for a given CBR. Where the sub-
grade strength is particularly low, geogrid mesh can be used to reinforce the crushed stone at the
underside of the stone and if necessary just below the top surface of the road. Note that for

construction less than 450mm overall, frost heave can become an issue.

Where the site tracks are required to cross a buried service route, accurate location and depth
information is to be gathered either from the service owner or through careful ground investigation. If
the service cannot be avoided or diverted, a cable / pipe bridge is to be constructed through
consultation and approval of the service owner. This would typically comprise a minimum 250mm thick
reinforced concrete slab which would span a minimum 2.00m either side of the service route. Where
the service is located at relatively shallow depth the track formation would subsequently be thickened,
with a slight rise in level of the track over the service location to accommodate extra cover to the buried
service. Final details would depend on service type, owner requirements and ground conditions.

See section 8.1.2 for details of existing minor public road investigation and testing strategy.
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STONE SOURCE

There is a potential to use local stone for construction purposes, as there is evidence of quarries near
the site which may provide construction stone, should site investigation prove this to be adequate in
quality. Deriving the stone near the site would decrease the number of vehicle movements on local
roads.

Dependent on the quality of source, some of the material could be generated from recycled sources
(such as demolition material or recycled crushed stone).

No borrow pits will be created on the site specifically to serve stone requirements of the development.

EARTHWORKS & TRACK ALIGNMENT

Localised differences between required construction levels for tracks and the like and existing ground
levels will dictate that some minor earthworks are required in the site. The track alignment
specification will comply with the WTG manufacturers specification, see section 8.2 above. The
orientation of the hard standing, roads and foundation is adjusted where possible to reflect topography,
to minimise the need for significant earthworks. This solution offers a compromise between extensive

earthworks and sympathetic layout and land take.

At the WTG location, the turbine erection hard standing must be constructed to cross falls not
exceeding 1:100. Limitations placed on the relative heights of road, hard standing and foundation
dictate that a wider area around the foundation and hard standing must be relatively level. On a gently
sloping site such as this, some minor earthworks may still be required.

8.4 HARD STANDINGS, ERECTION AREAS AND CONSTRUCTION AREAS

HARD STANDING
Each turbine requires an area of hard-standing to be built adjacent to the turbine foundation. This
provides a stable base on which to site the equipment, including the two cranes necessary to lift the

tower sections, nacelle and rotor into place.
The turbine hard-standing would be left in place following construction in order to allow for use during

maintenance and by plant should major components need replacing during the course of the wind

farm’s operational life.
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The area of hard-standing at the turbine location would be approximately 1125m° (25m x 45m). The
hard-standing would be constructed of layers of compacted crushed stone or recycled aggregate, with
a typical construction thickness of 600 to 900mm dependent on ground conditions. The maximum
cross fall across the hard-standing is typically kept to 1 in 100 or shallower.

The thickness of the hard standing depends on the erection specification of the WTG manufacturer.
High crane out-rigger loads will be experienced and this, combined with the underlying geology will
dictate the hard-standing construction thickness. On this site the thickness and strength of any
superficial deposits and bedrock will have to be determined through ground investigation prior to the
design stage.

ERECTION AREA

In addition to the hard-standing, an area of cleared ground will be required as a component lay-down
area and for turbine rotor assembly. On constricted sites, rotor assembly can take place at height,
however where possible it is done at ground level with the rotor horizontal. Each turbine location is
considered on its merits and a final erection method and area layout is agreed as part of the detailed
design process. On this site the layout will not allow for the rotor to be assembled at ground level.

The exact required layout for the erection area depends on the type of wind turbine proposed, the
transport sub-contractor, the cranes proposed and proposed ancillaries including cables, sub-stations

and transformers.

The above information will influence the shape, level and layout of the main hard standing and its
relationship to the WTG foundation level and location and to the access road, as well as the location,
level and size of ancillary (tail crane) hard standings, rotor construction / lay down area and facilities for
turbine component storage and cable routes.

CRANE JIB LAY-DOWN AREA

The crane jib lay-down area would be designed in consultation with a crane specialist once the turbine
manufacturer and crane have been specified. An additional area of 70 x 15m has been allowed for the
crane jib lay-down area.

SITE CONSTRUCTION COMPOUND

The site construction compound is located north of the proposed access track. Material storage will
take place within the construction compound and at the WTG erection area. This allows for receipt of
delivered materials and for storing of limited materials during construction. Both of these areas will be

removed on completion of construction works and commissioning.
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8.5 DRAINAGE OF ROADS, TRACKS AND HARD STANDINGS

The purpose of the drainage system along the road and hard standings will be three fold:
¢ Convey existing field drainage / ditches under or around the new roads / features;
e Convey water course (and large ditches) under the road;
e Convey surface water across the road where ground slopes are significant or where ponding
is otherwise likely to occur as a result of road construction.

TRACK DRAINAGE

Water crossings have been avoided in the site layout. However, if required, a simple culvert type
construction would be employed, subject to EA guidance. The size of the culvert would depend on the
location. Precise details would be submitted to the appropriate authorities for their agreement prior to

construction.

Minimal existing site track drainage was evident on the STW site and so the majority of roads are
draining laterally. Existing track upgrades, widening, replacements and new tracks would have
adequate cross-fall to allow rainwater to be shed. Where existing tracks are modified, the existing
drainage system will be modified accordingly.

Final track drainage would be determined prior to the commencement of construction of the relevant
track section. Further details of measures which would be taken to manage run-off and avoid erosion
are provided in the Hydrology and Hydrogeology section of the EIS.

HARD STANDING DRAINAGE

In the hard-standing areas a drainage ditch would be formed around the perimeter to dissipate the
ground water back into the ground, dependant on a detailed drainage design. Silt traps would be
installed where necessary. Final drainage would be determined prior to the commencement of
construction. Further details of measures which would be taken to manage run-off and avoid erosion
are provided in the Hydrology and Hydrogeology section of the EIS.
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9 WIND TURBINE GENERATOR (WTG) FOUNDATIONS

9.1 WTG FOUNDATION LOADING

Foundation loads for a typical turbine with a nominal 80m hub height and nominal 90m rotor diameter
have been assumed for the conceptual design (including Planning Submission) stage. Each site will
have its own wind characteristics which combine to give a wind class to IEC 61400 Part 1:2005. It is
assumed that this will be class 2A until site specific wind data is available.

9.2 WTG FOUNDATION SUMMARY

The form of the wind turbine foundations would depend on:
e Site geology
e Turbine location
e Turbine manufacturer and type

e Turbine manufacturer’s foundation stiffness criteria

Based on the assumed candidate turbine and preliminary site survey work, the anticipated solid
geology of predominantly mudstone with layers of siltstone and dolomite, suggests that gravity turbine
foundations would be achievable, subject to a detailed site investigation proving that the bearing strata
are adequate.

The topsoil and subsoil would be removed from the foundation and turbine erection area and re-graded
in the locality of the turbine, generally forming sight-line bunds to obscure the base from views from the
area. Any topsoil removed from the surface of proposed construction locations around the site would
be stored and used as necessary for land reinstatement following construction.

Gravity foundations would take the form of a reinforced concrete foundation, square on plan
(approximately 18m x 18m x 3m deep) founded at a depth of approximately 3m below prevailing
ground level. If ground at 3m depth is not sufficiently stiff, then additional excavation followed by
compacted rock-fill (class 6N to the specification for Highway Works) would be adopted below the
proposed foundation level. If the latter is impractical then piled foundations would be adopted.
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The turbine would be connected to the foundation using either a circular steel ‘anchor ring’ or ring of
anchor bolts; in either case cast into an octagonal plinth forming the top 1m (approximately) of the
foundation thickness. The plinth would finish approximately 150 to 300mm above finished ground
level. Buried ducts would be provided through the side of the plinth to allow cable entry and exit. The
whole base would be constructed of reinforced concrete and comprise between approximately 450m®

of concrete and approximately 70 tonnes of reinforcing steel.

On completion of the foundation, the excavation would be backfilled with selected previously excavated
material and compacted and dressed back with subsoil and then topsoil to allow re-vegetation or
landscaping. A 3m compacted crushed stone access path would be left to the turbine tower entrance
at the base of the turbine and round the circumference of the turbine tower, to enable vehicular access.

The final foundation design would depend on the results of detailed geotechnical investigations.
Turbine foundations could be slightly larger or smaller than the dimensions indicated above depending
on imposed loadings, required foundation stiffness and ground conditions; however any variation from
the indicative figures will not be significant.

9.3 WTG Foundation Bearing Strata

Prior to any ground investigation, assumed allowable bearing pressures for the sandstone have been
adopted. Based on available information it is likely that WTG foundations will bear on:

¢ Sandstone with an allowable bearing pressure of >200 kilo-Pascals (kPa).

e The above values are approximate, making nominal allowance for the cyclic / dynamic nature
of the WTG loading and may vary dependent on the thickness of the stratum and the strength
of under-lying strata — all to be confirmed at detailed site investigation stage.

e WTG foundation design must comply with the foundation stiffness required by the

manufacturer.

A detailed site investigation will be required at the WTG location as final confirmation of the suitability
of the ground for the intended foundation and to allow detailed foundation design.
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10 OTHER STRUCTURES

10.1 SUBSTATION / SWITCHGEAR BUILDING

The sub-station building is to be located south of the proposed access track, close to the WTG.

The British Geological Survey sheets indicate that the area of the control building will be underlain by
some thickness of superficial deposits, the thickness and strength of which will have to be determined

during the ground investigation.

The relatively low weight of the sub-station dictates that a shallow strip or raft foundation will be

suitable.

KIOSK SUMMARY

The nature of the sub-station requires an array of cable trenches and pits to be formed in the floor slab,
which will be formed in reinforced concrete on compacted graded hard-core. During construction the
topsoil would be excavated and a 0.5m layer (approximately) of hardcore compacted in layers on the
excavated surface, with a copper earthing mat laid in the hardcore.

There will be two kiosks: one for sub-station equipment and one for control equipment. They will be
similar in size and finish. Each kiosk would be prefabricated and would be connected to the foundation
slab with bolts as per the manufacturer's recommendations. The sub-station kiosk will comply with

Central Network’s requirements.
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APPENDIX B

RISK ASSESSMENT
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Activity

A work sequence or activity.

Hazard

The specific hazard involved in the stated activity. There may be more than one
hazard for each activity. The hazard may be a hazard that will affect the workforce or
the public

Hazard Factor

An assessment of the likely severity of harm caused if the hazard stated should
manifest itself in an incident or ill health. The hazard factor is given a value as follows:

H - .
(H) 1’ No injury or iliness caused
2 Minor injury or illness resulting in less than one shift lost time
3 Medium injury or illness resulting in less than one month’s lost time
‘p Major injury or illness resulting in excess of one month’s lost time
‘5’ Fatality
Risk Factor An assessment of the likelihood that the hazard will manifest itself in an accident or ill
health if no preventative action is taken. The risk factor is given a value as follows:
(R) 1’ Never likely to occur during the course of the project
2’ Very unlikely to occur during the course of the project
‘3 Unlikely to occur during the course of the project
‘4 Likely to occur during the course of the project
‘5’ Near certain to occur during the course of the project
Initial Risk The hazard factor multiplied by the risk factor giving an indication of the level of risk
Assessment posed and highlighting activities that need particular attention. The designer should
attempt to design these risks out of the project or specify protective measures to be
Factor taken by the contractor during the construction phase of the works.
(RAF)

Action required

This specifies the measures taken to design the risk out of the project or the
protective measures specified to be taken by the contractor during construction. The
engineer should ensure that the level of risk is as low as reasonably practicable.

R* The revised value of the risk factor assuming that the action required has
been carried out.

Final Risk The revised risk assessment factor calculated using the revised value of

Assessment the risk factor. This gives an indication of the new level of risk posed and

Factor (RAF*) | highlights activities that still require particular attention. The risk levels should

be assessed against the DAL risk assessment matrix. The Contractor and
Client should be notified (on DAL form 202.1/F1) of activities where:

= The RAF* is 10 or greater;
= The engineer considers a risk significant.
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The table on the following pages details significant hazards and work activities identified by the

designer that cannot be avoided.

It includes an assessment of the severity and probability of the incident occurring without any
precautions being taken. A further assessment as to the probability of the incident occurring has then
been made as a result of the noted actions required for dealing with risks being taken.

The risk assessment factors are compared to the risk assessment matrix below where:
A = Acceptable risk
B = Acceptable risk, but measures ought to be taken to reduce the risk if the investment is
in proportion to the health and safety gain.
C-= Unacceptable risk unless measures are implemented to reduce the risk.

D = Unacceptable risk.

5 B C D D D
4 B B C D D
S
(&)
E 3 A B B C D
e
©
N 2 A A B B C
T
1 A A A B B
1 2 3 4 5
Risk Factor

RISK ASSESSMENT MATRIX

Where the final revised risk assessment factor is C or D on the risk assessment matrix (i.e. of a value
greater than or equal to 10) the Principal Contractor should be informed with the Client and the

Planning Supervisor.
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