A Ground Penetrating Radar (GPR) survey was conducted at Snowman House and Casterbridge on Abbey Road in London. The survey objective was to search for
evidence of buried services and obstructions as part of a PAS M3P survey. The survey used a GSSI Dual Frequency Radar system in conjunction with 300MHz and

800MHz antennae giving a depth of penetration of approximately 1.5 metres.

Most ground conditions contain electrically contrasting layers, which produce reflection events on the GPR profiles. Features such as soil or fill boundaries provide the
background signals around unusual features such as pipes. Processing and interpretation procedures are designed to separate the reflections into various target
categories, and then map the different reflection types on to a plan diagram. This process involves the interpretation of each individual radar profile, followed by an
areal interpretation of all the radar profiles. Features identified across several profiles are interpolated in areas where the data is well constrained. The survey results
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are presented as a plan interpretation in Drawing No. 1. The data interpretation identified five significant categories of radar targets which are described below.

i) Probable pipe/service

A radar profile orthogonal or at a high angle to a length of pipe or service typically produces a moderate amplitude, steeply curved or hyperbolic reflection response
which should be discernible against background reflections. The service position is located at the apex of the hyperbola. At low angles of intersection between survey
lines and pipe tracks, the resultant planar reflection response is more ambiguous and can be difficult to identify. Pipe tracks are identified by the recognition of
alignments of similar reflections between adjacent parallel profiles. The plan interpretation displays the position of interpreted pipe tracks. The classification of a

probable service is based on dual method detection by GPR and utility detection equipment.

Possible pipe/service

This target category is broadly similar to the probable pipe/service category described above. The main difference is that the service has been detected only by GPR

iiii) Anomalous layer
Anomalous layers occur as well defined, moderate to high amplitude, planar, sometimes more irregular reflections, with weak evidence of edge scattering.
Anomalous layers are distinct compositional layers within the subsurface which may correspond to constructed planer features such as foundations; or discrete

layers within the ground.

iv) Disturbed ground / possible obstruction
Areas identified as disturbed ground generally appear as zones of moderate amplitude, irregular, reflections with broken layering. In some cases, there is evidence of
a more chaotic internal structure, resulting from interaction between individual reflections. Disturbed ground can be associated with discrete changes in ground

composition, backfilled excavations or partially demolished structures.

Area of reinforcement

v)

Single rebars and other steelwork within concrete structures normally appear as high amplitude reflections on GPR records, caused by the strong electrical contrast
between concrete and steel. A radar profile perpendicular or at a high angle to the length of a single rebar, produces a reflection with a characteristic hyperbolic
geometry. Reinforcing mesh reflection responses are generally more complicated, due to interference from overlapping reflections between adjacent rebars.
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UTILITY SURVEY ANNOTATIONS

Contracted Survey Area = SVY AREA s Previous Survey Area == PREVIOUS

British Telecom —BT——BT—— Gas
Cable Television CATV- Heating
Close Circuit Television cerv HV Electrical VeV ——
Communications —c—o: Multiple Service Route —MSR——MSR—
Drainage ——DR——DR—— oil —oL—ou
Drainage - Combined Water — on—ow— Oxygen — ox——oxy—
Drainage - Foul Water —FW—F— Street Lighting —sL—sL—
Drainage - Storm Water — sW——sw— Traffic Signal Loop —TSl——TsI—
Empty Duct ——ED——ED— Unknown GPR Trace ——GPR—— GPR—
Electric Cable —e—¢ Unknown —u—u
Fire Hydrant Main Unknown Cable —uo—uc—
Fibre Optic Cable —Fo——Fo—— Unknown Pipeline —UpL P
Fuel Pipeline FUEL Water
Assumed Service Route - See GENERAL NOTES —
(Using abbreviation of service and colour as above)
Chamber Extents (Sized) Depth to top of Service (in Metres) DP x.xx
Foul Water Manhole Ground level (in Metres) GL x.xx
(Symbol, Sized)
Unable to Survey uTsS
Surface/Storm Water Manhole Unable to Lift (Cover) UTL
(Symbol, Sized)
Unable to Trace (=]
Manhole / IC Identification Number @ Unable to Trace Further 1S
End of Trace (Blockage) oo
CCTV Run Identification Number @ End of Trace 1w
ABBREVIATIONS used on a PAS 128 Survey
(0.65d B2P) 0.65d = Depth in metres, B2 = Quality Level, P = Post processed GPR
TOPOGRAPHIC SURVEY ANNOTATIONS
Air Conditioner (Sized) Oac Light in Ground (Symbol) GL
Belisha Beacon (Symbol) BB Litter Bin (Sized) OQsn
Borehole (Symbol - Annotated) $ Manhole (Sized) (@] =[]
Bollard (Symbol) BD Metal Post (Symbol) M/POST
BT Offset Fill Point (Symbol) ®OF

British Telecoms IC (Sized)
Building (Incomplete Detail) | Overhang
Overhang Underside Level OH
— TTToRwWT

&
]
N Overhead Wire
P

Bush (Symbol - Sized)
e
Cable Telecom/TV IC (Sized) CATV Post (Symbol)
Control/Junction Box (Sized) Ccs Petrol Pump (Sized) PP
CCTV Camera (Symbol) [@lccv Rain Water Pipe (Symbol) ®RWP
Cover Level (in Metres) CL 50.00 Road Name Plate (Sized) RNP
Concrete Post (Symbol) CIPOST Road Sign (Symbol) RS
Coal Plate (Symbol - Sized) O cPL Rodding Eye (Symbol) RE
Drainage Channel (Sized) —-—-—-—-—=— Salt/Grit Bin (Sized) sB
Drop Kerb Sign Post (Symbol) sP
Earth Rod (Symbol) Oer Soil Vent Pipe (Symbol) svP
Eave Level EAVE Sufface Change =0 o———————
Electricity Cover (Sized) ec Survey Station (Symbol) A
Embankment (Symbol) ~— Telephone Call Box (Sized) res
Embankment Bottom —_——— Telegraph Pole (Symbol) ®TP
Embankment Top —_——— Top of Fence Level TIFENCE
Fence s o3RRS e Top of Wall Level TIWALL
Fence Descripl\nn_/ Traffic Light (Symbol) oL
Fire Hydrant (Sized) O8rH CANOPY SPREAD
Fire Hydrant Marker (Symbol) ® MKR Tree (Symbol - Sized) TRUNK DIAMETER
Flag Pole (Symbol) oFP HEIGHT
Gas Valve (Symbol) oGV Unidentified Box (Sized) Jsox
Gate (Sized) —s Vapour Recovery (Symbol) VR
Gulley - Square (Sized) oy Vent Pipe (Symbol) VP
Gulley - Round (Symbol - Sized) OG‘( Wall
Inspection Cover (Sized) ic Water Valve (Symbol) oWV
Kerb Line Wooden Post (Symbol) ®W/POST
Lamp Column (Symbol) Lc
Letter Box (Sized) OQ s
Level Point (Symbol) +77.97

GENERAL NOTES
Utilities may continue outside of the survey area. Any paint marks outside of the area are for
investigative purposes only and may not represent the full extent of the sub-surface utilities.

Only sub-surface utility information is provided. Above ground utility information may be shown

where it assists with positional referencing.
Where logic indicates a utility exists but which cannot be positively confirmed with the
technology, an assumed route (ASR) is recorded. All Assumed Service Routes (ASR)
have been highlighted with a background yellow colour for visual enhancement.

SUMO does not procure statutory or private source utility information as part of its detection
service nor does it record any such information in a utility survey unless otherwise noted.
Statutory plans should be consulted to supplement this survey.

Vertical & Horizontal Position - Vertical position (depth) is indicative to the top of the
utility/feature and is recorded as DTS (depth to top of service) and should not be taken as
exact. Where depth information from the technology is unclear, depth is not shown. Drains
may have been detected using threading and the depth indicated could be between the top
and the bottom of the drain. Horizontal position is indicative to the centre of the utility/feature

and should not be taken as exact.
Warranty - Biodegradable paints are used to mark-out the position of the utilities. Before long
paint markings may become illegible depending on ground, weather and traffic conditions. No
warranty is given in respect of the durability of the paint markings and that they are a complete
representation of the sub-surface utilities therefore this drawing should be used as the primary

reference for the survey results.
This drawing does not provide an absolute representation of the sub-surface. Utilities have
been detected using non-invasive technologies only and the performance can be adversely
affected by ground, weather and site conditions outside of SUMO's control therefore some
utilities may be undetectable. While SUMO uses reasonable endeavours to detect all utilities it
does not warrant that 100% detection will be achieved and that approximate depth penetration

of the technologies will be greater than two metres.

Sewer and manhole details shown on this drawing have been obtained by observation and
measurement from the surface and as such cannot be guaranteed. Where precise sewer
details will be critical to the project design Sumo would recommend that entry into the chamber
be undertaken using a specialist team, appropriately qualified for confined space entry. These

teams can be supplied on request.

Irrespective of the information provided by a utility survey and statutory plans,
excavation work should be undertaken with extreme caution and in accordance with

HSE Guidelines - HSG47 Avoiding Danger from Underground Services

Information added from post processed GPR

Tl——GPR4 |- Probable pipe / service
(0.40d B1P)
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