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1. Introduction
1.1 Appointment
1.1.1 Capita Property and Infrastructure Ltd has been appointed by Manchester University to commission and supervise a drainage investigation survey of all existing drainage within the Jodrell Bank site boundary. This report summarises the findings of the survey work undertaken by Tower Surveys Ltd. in April/May 2013 and additional survey work undertaken in October 2013 and outlines recommendations and costings for remedial works required.
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2. Existing Drainage System
2.1 Surface Water Drainage

2.1.1 Surface water drainage from the site discharges to a number of drainage ditches and ponds to the site periphery which carry water away from the site. Ground conditions at the site are generally unsuitable for soakaways to function. Piped drainage from hardstanding and roof areas are directed towards the various ponds and ditches. The main drainage outfall locations and the areas of the site which are served by these can be summarised below:
2.1.2 Bomish Lane entrance area.

A 225mm square brickwork surface water drain is located flowing north from manhole MH1 which is located within the eastern verge of the entrance road. The outfall route downstream of this manhole was found to discharge towards the Network Rail compound and railway. It is assumed that this drain connects to existing drainage within Network Rail land and then into the trackside drainage. The cctv survey was abandoned 15 metres downstream of MH1 due to an intruding connection into the channel but flows were running freely and in the direction of the railway cutting. Land drainage from the field to the east of the entrance road also connects to this manhole. A road gully to the west of MH1 discharges directly to the adjacent pond.
2.1.3 Planet Pavilion area.

The café roof and the car park area drainage, together with treated effluent from the Planet Pavilion sewage treatment plant discharges to the drainage ditch to the rear of the building. The drainage ditch flows in a westerly direction to the corner of the field/ hedge where a 225mm diameter pipe then connects via a junction to a 300mm diameter surface water drain which runs in a southerly direction adjacent to the main access road to the east of the telescope control building as described in 2.1.4 below.
2.1.4 Discovery Centre and Control Building Area.

Drainage from this area discharges into a 300mm diameter surface water sewer which flows in a southerly direction within and adjacent to the main access road to the control building. The sewer appears to originate at an open ended 300mm diameter pipe in a shallow depression at the southern end of the traffic island to the north of the Planet Pavilion bike shed and bin store. Flows are intercepted from the Planet Pavilion building and car park via a 225mm diameter junction connection as described in 2.1.3 above. Further south, surface water drainage from the Space Pavilion and main control building connect to the 300mm diameter sewer. Further south the pipe discharges into a ditch to the south of Old Moon Hut and adjacent to the former Wardle Hut. The ditch runs south along the field and site boundary to a point to the south west of the Old Observatory Store building where it meets with a ditch flowing north along the field and site boundary. At this ditch junction flows are piped in a south westerly direction across the field for approximately 70 metres where it emerges as a tributary of Crow Brook flowing in a south westerly direction.
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2.1.5 Lovell Telescope area.

Drainage from under the telescope footprint discharges via an oil interceptor at MH83 into a pond to the west of the telescope within a heavily wooded area. A 225mm diameter outlet from the pond runs in a north westerly direction to a catchpit chamber MH96 located directly under the boundary barbed wire fence. The 300mm diameter outlet from this chamber, which is at a depth of 2.5 metres, flows in a north westerly across the adjacent field. Due to the heavily overgrown nature of this area it proved largely inaccessible for jetting and surveying equipment to establish the precise outfall route across the field and dye testing also proved inconclusive. No suitably sized outfall pipes were noted within the ponds in the adjacent field and it would appear that levels of the respective ponds and the depth of the outfall pipe at MH96 make this point of outfall unlikely. The conclusion is that the outfall from this area runs across the field towards the railway which is in a deep cutting through this area and most likely connects to the railway trackside drainage system beyond the field boundary.
2.1.6 North of Lovell Telescope area.

Drainage in this area discharges to the fire pond located to the west of the Planet Pavilion and the Control Building access road. A septic tank and associated pumping chamber at MH94 & 95 discharges treated effluent to the fire pond via a 300mm diameter outfall pipe. The septic tank predominantly served the former Planetarium and Science Centre which was located in this area. The pump and tank appear to be serviceable. A number of redundant drainage runs are also present in this area which should be formally abandoned.
The other main inlet to the fire pond is from the ditch to the east via a 300mm pipe under the control building access road. The pipe inlet under the road is located within the same shallow depression at the southern end of the traffic island as the head of the 300mm surface water system which flows south as described in 2.14. It would appear that this pipe may be linked to an outfall from the pond within the traffic island directly to the north although this was unable to be proved conclusively. To the north west of the pond within the traffic island, a drainage ditch originates at the western site boundary where the main site access road from Bomish Lane divides into a one way system. The ditch flows in a southerly direction and receives incoming flows from another ditch which runs in a westerly direction along the northern field boundary with the arboretum and northern end of the visitor’s car park and is piped under the access roads (outlets 2 & 3, survey sections 197 & 198) to this ditch. The southerly outfall from this ditch (outlet 1, survey section 196) is a 300mm diameter pipe which was surveyed for a distance of approximately 20m downstream (as it was not possible to survey further due to a change in pipe material and possible buried chamber) in the direction of the pond within the island. No inlet or outlet to the pond was visible although these may be buried within the extensive undergrowth and tree roots. Alternatively the pipe may bypass the pond and connect directly to the depression at the south end of the island. It would appear that exposing the pipework within the island area may be the only way to conclusively prove the connectivity in this area although it would appear that this area ultimately discharges to the fire pond.
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2.1.7 SKA Building

The majority of drainage from this area discharges to the attenuation pond to the south east of the building. The outfall from the pond connects to the existing 300mm diameter sewer which serves the Control Building area just to the north of the old Radiant building/archive store at MH107 as described in 2.14. Drainage from the north western area of the building discharges to a local soakaway. The area of car parking and highway in the area of the mini roundabout which connects the SKA building and the southern end of the Control building discharges to a depression within the wooded area to the north east of this area with an open 100mm diameter outfall pipe from manhole MH24.
2.1.8 MSC Control Building

Roof drainage from these buildings discharges to a surface water sewer to the rear (north) of these buildings which flows in a westerly direction to connect to the main 300mm surface water sewer at manhole MH106 as described in 2.14.
2.1.9 Mechanical and Electrical Workshops

Surface water drainage serving this area discharges to a surface water sewer which runs in a southerly direction to the east of the buildings and outfalls to a pond to the south of the  Electrical Workshop building. A series of ponds and interlinking ditches are located within this wooded area. A 150mm diameter piped outfall from the most easterly pond takes flow through a stone filter bed and then in a due easterly direction via manholes MH101, 102, 103 & 104 off site. The outfall route from MH104 at the site boundary and field corner adjacent to the track from the vehicle shed is a 150mm diameter pipe which heads across the field in an easterly direction towards Beech Tree Farm buildings and the Highway garage on the A535. It is assumed that the drainage ultimately discharges to a tributary of Dingle Brook in fields to the east of the A535. The surveyed length of downstream pipework (47.5m) from MH104 off site exhibited root ingress at pipe joints which may compromise the capacity and efficiency of this outfall.
2.1.10 Mark II Telescope area.

The drainage system from the mark 2 telescope discharges to an interceptor at MH152 & 153 within the telescope compound. The 225mm diameter outfall from the interceptor discharges to a ditch to the north east of the Park Royal building which connects to the interlinking ponds which discharge as described in 2.1.9 above.
2.1.11 Power House, Vehicle shed, Telescope workshop and dormitory block areas.

Surface water drainage from the vehicle shed area runs in a northerly direction to an oil interceptor at MH67&68 prior to discharge via a 150mm diameter outfall to the interlinking  ponds as described in 2.1.9 above. Foul drainage discharges to a septic tank and treated effluent is discharged via a pumping chamber (MH69) with a gravity connection to the existing 150mm pipe immediately downstream of manhole MH66. Manhole 66 appears to be redundant.
2.1.12 Jodrell Bank cottages.

Surface water drainage from these properties drains in a southerly direction towards the A535. The precise outfall route has not been verified due to a collapsed pipe downstream of MH99. These properties are presently abandoned and all drainage is presently assumed redundant.
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2.1.13 Arboretum area.

A number of ponds and drainage ditches are located within the arboretum area together with a system of land drains which generally discharge to and from the ponds. A number of the land drains and pond inlets and outlets could not be located on site due to vegetation and have been taken from existing record drawings held by the Arboretum gardener. The main drainage features and outfalls in this area can be summarised as follows:
2.1.13.1 A ditch runs along the north western boundary to the north of the existing Planet Pavilion car park. The ditch flows in a westerly direction and is culverted under the two access roads (outlets 2& 3) to join another ditch which runs parallel with the site entrance road along the western site boundary as described in 2.1.6.
2.1.13.2 Two main outfalls were identified from drainage ditches to the east of the arboretum. The northerly outfall takes flows from drainage ditches which run along the northern and western field boundary of the north easterly area of the arboretum. The ditch flows in an easterly direction to discharge via a 300m diameter pipe under the A535 to the south of the former Cheshire Hunt building which is presently derelict. The outfall is assumed to ultimately discharge to a tributary of Dingle Brook to the east of the A535.
2.1.13.3 The other outfall from the eastern area of the arboretum originates from a drainage ditch to the south of the large pond and bird watching hide. The ditch flows in an easterly direction with short pipe culverted sections beneath walkways to discharge via a 300mm diameter pipe under the A535 immediately to the north of Daisybank Farm. The outfall is assumed to ultimately discharge to a tributary of Dingle Brook to the east of the A535.
2.1.13.4 A further piped outfall to the east of the arboretum is indicated on the existing records from the pond in the south east. This is shown to discharge across the A535 between Daisybank Farm and Daisybank Cottage. No record of this could be located at the time of inspection.
2.1.13.5 Along the southern boundary of the arboretum a drainage ditch runs in an easterly direction along the field boundary in the direction of Daisy Bank Cottage but appears to have no positive outfall. Further to the south west a drainage ditch flows in a westerly direction to discharge into the ponds to the south east of the Planet Pavilion. Record drawings also show a system of land drains connecting to these but they were unable to be identified during the survey.
2.1.13.6 Inlets and outlets to the pond to the north east of the Planet Pavilion are indicated on the record drawings but could not be identified during the survey. The 150mm diameter pond outlet flows west across the Planet Pavilion car park to discharge to the north eastern area of the pond within the island to the west of the car park and was identified during the survey.
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2.2 Foul Drainage

2.2.1 Foul drainage from the various buildings around the site discharge to either local sewage treatment plants or septic tanks. The main foul drainage collection or treatment plant locations can be summarised below:
2.2.2 Planet Pavilion.

The Planet Pavilion is served by a packaged sewage treatment plant located to the rear of the building. Treated effluent discharges to the adjacent drainage ditch, as described in 2.1.13, under consent from the Environment Agency permit No.EPR/FP3822GN
2.2.3 Discovery Centre.

Foul drainage discharges to a ’Klargester’ sewage treatment plant located within the landscaped area to the east of the building and access road. Treated effluent connects to the adjacent 300mm surface water sewer which runs in a southerly direction as described in 2.1.4.
2.2.4 Control Building.

Foul drainage from the control building discharges to a septic tank at MH22 at the south eastern corner of the building. Treated effluent discharges via a 100mm outlet towards the adjacent wooded area adjacent to the oil tanks. The outfall pipe is in need of remediation due to tree roots and pipe fractures which require remediation. This restricted the extent of the survey       possible to determine the precise outfall location.
2.2.5 North of Lovell Telescope area.

A septic tank and adjacent pump is located immediately by manhole MH93 as described in
2.1.6. The tank served the science centre and planetarium which were formerly located in this area. No foul drainage was found serving the buildings immediately to the north of the  telescope. The septic tank and pump are believed to be serviceable and is annually serviced via a maintenance agreement. Treated effluent discharges to the adjacent fire pond as described in
2.1.6. The septic tank has consent from the Environment Agency under permit No.65/144.

2.2.6 SKA Building.

Foul drainage discharges to packaged sewage treatment plant located to the south east of the building and immediately to the north west of the attenuation pond. Treated effluent is discharged to an adjacent pump which in turn discharges the treated effluent to manhole MH72 to the east of the storage pond. This then connects to the main north-south 300mm diameter surface water sewer at MH107 to the north of the old radiant building as described in 2.1.4.
2.2.7 MSC Building.

A septic tank is indicated on existing record drawings to the east of the MSC building. The cover to the assumed tank could not be lifted during the drainage survey works. Treated effluent is assumed to discharge to the surface water drain to the rear of the MSC building which connects to the main 300mm surface water sewer at MH106.
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2.2.8 Mechanical and Electrical Workshops

A septic tank is indicated on existing record drawings to the south of the Electrical building. The tank and associated foul drainage from this building was not located in this location during the drainage survey works.
2.2.9 Power House, Vehicle shed, Telescope workshop and dormitory block areas.

A septic tank is located to the east of the power shed which serves foul drainage from the telescope work shed. The septic tank discharges to an adjacent pumping chamber at manhole MH69 which ultimately discharges treated effluent to the series of ponds and interlinking ditches to the north of the vehicle shed. The outfall route from the pump is described in 2.1.11.
2.2.10 Jodrell Bank cottages.

A septic tank is indicated on existing record drawings to the south west of No.2 cottage. No  trace of this was found in the survey. The only foul drainage located in this area was manhole MH100 which was in poor condition and full of rubble and tree roots due to the derelict nature of this area of the site. The drainage in this area is considered abandoned.
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3. Drainage Defects & Proposed Remediation Works.

3.1 Based on the Tower Surveys Drainage Report dated 29th April 2013 ref.R-N7549 and the further survey and jetting works undertaken in October 2013 which resolved a number of blockages and serviceability issues identified in the report the following lengths of structural and service defects have been identified as requiring remediation. Generally this has been based on deficiencies categorised as grade 4 & 5 within the report and the impact of the defect on the drainage  network. Please refer to Capita drawings SS018706/201-209 illustrating the extent of the Jodrell Bank drainage network and which identifies the main defects which require attention as listed below.
3.2 Cost estimates for the remediation of each defect identified have been provided by Drain Alert Limited. Prior to remediation work it will generally be necessary to jet the line and remove any debris. After completion of the repair a cctv survey of the work would be undertaken. Typical current rates for this work are given below:
CCTV Survey - £675 full day, £436 half day, £293 min. 2 hours.

Jet Vac Unit (tanker) - £796 full day, £504 half day, £89.50 per ton tipping if necessary. Van Jetting - £664 full day, £374 half day, £235 minimum 2 hours.

	Survey Section No.
	Priority
	

Manhole Ref.
	

Defect
	
Comments/Proposed remediation and Cost Estimate

	


34
	

1
	

MH18-MH150
300mm dia.
	


Tree roots 24-28m.
	Remove tree roots  and reline pipe locally with 300mm  liner (£1400).
Remove slabs to MH150 and replace with new
cover & frame. (£450)

	


41
	

1
	

MH22-d/stream 100mm dia.
	Sewer broken 8.9m, tree roots 11m, survey abandoned 17m. (Septic tank outfall)
	

Remove roots and reline pipe with 17.2m 100 dia. CIPP liner (£1293). Trace outfall

	
60
	

2
	MH28-upstream B.100mm dia.
	
Buried manhole 4.4m
	Expose buried manhole by hand excavation Survey manhole (£300)

	
116
	

1
	MH60-d/stream 100mm dia.
	
Partial collapse 1m
	Repair on line to repair displaced pipework (£1160)

	
119
	

2
	MH61-d/stream 100mm dia.
	Buried manhole 31.7m downstream
	Expose buried manhole by hand excavation (£300).

	
120
	

2
	MH62-upstream A 100mm dia.
	Tree roots 65% blockage 10.8m
	Remove trees roots. Install local relining repair (£1285)

	
121
	

2
	MH62-MH63
100mm dia.
	
Mass roots 1.5m
	Remove trees roots. Install local relining repair (£475)

	
134
	

2
	MH70-upstream
B. 100mm dia.
	
Tree roots 2.5m – 3.5m
	Remove tree roots. Install local relining repair (£850)
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148
	

1
	MH83-pond outfall.
150mm dia.
	

Mass tree roots 2.4m
	
Remove tree roots. Install local relining repair (£890)

	
159
	

2
	MH92-upstream
A. 100mm dia.
	
Tree roots 27-31m
	Remove tree roots. Install local relining repair (£1225)

	
172
	1
	MH105-MH106
300mm dia.
	
Holes in sewer 3.2m & 4.2m.
	Install 2No. 300m dia. patch liner repairs. (£1400)

	
174
	1
	MH106-MH107
300mm dia.
	
Tree roots at joints 0-25m
	Remove tree roots and install 300mm CIPP liner 0-25m (£4000)

	

175
	

1
	
MH106-MH105
300mm dia.
	
Tree roots 2m. Buried manhole 36.8m
	Remove tree roots. Install local relining repair (£800). Expose buried manhole raise to level and fit new cover & frame (£450).

	

177
	

1
	
MH107 – outfall 300mm dia.
	
Tree roots 26.5m-73.9m. Sewer broken 84.7m-85.6m
	Remove tree roots. Install local relining repair 26.5-73.9m (£7500).
Local repairs near outfall (£1400).

	
182
	1
	MH65-MH66
150mm dia.
	
Tree roots 5.1m
	Remove tree roots. Install local relining repair (£600)

	
183
	2
	MH65 – pipe B 100mm dia.
	
Mass roots 25.3m
	Remove tree roots. Install local relining repair (£475)

	
186
	1
	
MH150-MH18
	
Tree roots 7.2m
	Remove tree roots. Install local relining repair (£1400)

	

196
	1
	

Outlet 1- pond?
	
Unable to trace to possible Pond outfall
	Expose pipe at end of survey in island and verify probable outfall to pond in traffic island (£600)

	

198
	2
	

Outlet 3 - ditch
	Multiple fractures of 300mm pipe at inlet from ditch under entrance road.
	

Internal repair with high strength mortar (£450)




3.3 Summary of major defects


3.3.1 The main defect within the piped drainage system is ingress of tree roots. This restricts the capacity of the system and may lead to upstream flooding as a consequence. This is particularly apparent within the main 300mm diameter north – south surface water sewer system adjacent to the control building as described in 2.1.4. which serves the most populated areas of the site. Due to the presence of tree roots it has not been possible to survey the full extent of this system from the source upstream of manhole MH150 to the outfall to the ditch downstream of MH107. As a consequence it is highly likely that there is additional ingress of tree roots other than those defects identified in the table above.

3.3.2 The surface water sewer to the rear of the Mechanical and Electrical Workshop buildings also suffer from a similar problem.

3.3.3 A partially collapsed section of pipework was noted downstream of manhole MH60 to the east of the MSC building which requires repair.

3.3.4 The outfall from the septic tank and pump adjacent to the Power House building was found to suffer from tree root ingress between manhole MH65 & MH66 and requires remediation. Similarly
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the outfall from the septic tank serving the Control Building downstream of manhole MH22 also requires attention

3.3.5 The surface water outfall to the pond from the interceptor at manhole MH83 which serves the Lovell Telescope is also partially blocked with tree roots which require removal. The network of catchpits under the telescope footprint were found to be heavily silted during the initial inspection and have been jetted as part of the survey works.

3.3.6 Drainage from the Jodrell Bank cottages to the south of the site is assumed to be derelict and remediation is not required.

3.3.7 Manholes MH5, 6, 7 and upstream connection B from manhole MH93 all exhibited structural deficiencies. It is thought that this drainage is now redundant from former buildings in this area now demolished and can be capped off.

3.3.8 The precise route of the 300mm pipe from the ditch at Outlet 1 (survey section 196) and described in 2.1.6 was unable to be verified. It is likely that this discharges to the pond within the traffic island although due to heavy vegetation and significant silting of the ponding this could not be confirmed. It is suggested that exposing the top of the relatively shallow pipework within the island area may be the only way to confirm this.

3.3.8	The location of drainage defects highlighted in the table above are shown on the annotated Capita drawings SS018706/200-209 at Appendix A.

[image: ]                        Jodrell Bank Drainage Surveys June 2013

4/ Drainage ditches and
ponds

 (
ZMCR
/SS/018473706
 
|
 
Jodrell
 
Bank
 
Drainage
 
Survey
) (
13
 
/
 
13
)




4. Drainage ditches and ponds
4.1 Condition Summary

4.1.1 Surface water drainage and treated effluent from sewage treatment plants and septic tanks discharge to a series of drainage ditches and ponds both within and outside the immediate site boundary. These convey surface water off the site at locations indicated on the drawings SS018706 at Appendix A and described in section 2.1 previously.
4.1.2 Drainage ditches and ponds require regular maintenance to ensure efficient discharge of water from site. Ditches require removal of leaves, twigs, litter and silt deposits together with ensuring that inlet and outfall pipes are not blocked or overgrown. Similarly ponds should not be allowed to silt up or inlets and outlets to become blocked or overgrown. Most of the ponds are located in heavily overgrown or wooded areas and as such suffer from a build up of decaying leaves and vegetation.
4.1.3 The condition of the majority of drainage ditches at the time of the drainage investigation were found to be in reasonable condition although the majority of the pipe inlets and outlets have no specific headwall structure and are invariably just an exposed pipe. It is important therefore that these are regularly maintained to remove any build –up of debris and siltation.
4.1.4 Much of the land drainage discharging to ponds within the Arboretum indicated on the drawings within Appendix A could not be located on site and were inaccessible to survey.



4.2 Summary of major defects and remedial works.

4.2.1 The series of interconnecting ponds and ditches which serve the Mechanical and Electrical Workshops and Vehicle shed areas are located within a heavily wooded and overgrown area and so the inlets and outlets are susceptible to blockage from leaves and undergrowth. The ponds  are of shallow depth and exhibit signs of siltation. It is recommended that areas around the inlets and outlets should be cleared locally of vegetation and siltation to ensure that water flows away from the inlets. The ditches interlinking the ponds should also be cleared of debris and deepened locally as necessary to ensure a flow of water between the ponds. The outfall from MH63 to the pond to the south of the workshop building needs to be located and exposed. Prior to consideration of any major dredging or desilting works advice should be sought from an environmental and habitat specialist.
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4.2.2 The pond within the traffic island to the of the west of the Planet Pavilion car park is heavily   silted and overgrown with tree roots and vegetation. The site survey has identified a possible inlet and outlet to this pond which it is has not been possible to verify due to the overgrown nature of this area. A 150mm diameter inlet from a land drain which flows across the car park from the arboretum area has been identified in the north eastern area of the pond. It has been recommended in 3.3.8 that the 300mm diameter pipe which appears to discharge to the pond is exposed to verify the line of pipe and identify the outfall location. Should the pipework be found to discharge to the pond it will be necessary to clear the area around the inlet to allow a free unrestricted discharge. A similar exercise should be undertaken to identify any outlet from the pond which possibly connects to the 300mm pipe under the access road which ultimately flows to the fire pond. It may be necessary to cut back some vegetation to achieve this although the pond would benefit greatly from the removal of silt and vegetation debris and cutting back of some of the trees.
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5. Conclusions and Recommendations
5.1 Overview
5.1.1 The current piped drainage system generally suffers from root ingress at pipe joints in the vicinity of woodland areas which is impeding the capacity of the system. Whilst the system is presently generally serviceable if the root ingress is left unchecked these will grow and ultimately completely block the drain and ultimately displace the pipework.
5.1.2 Root removal and local relining of the pipe is recommended in the most affected or critical areas as identified in Section 3. There may be additional lengths of remedial works required in areas where it has not been possible to survey the full length of pipework affected by root ingress in particular in the main 300mm diameter north/south surface water sewer.
5.1.3 Pipe inlet and outlets to drainage ditches and ponds generally do not have a designated headwall structure and are susceptible to blockage from leaves and debris. Regular maintenance checks are recommended to avoid localised flooding particularly in Autumn. Similarly drainage ditches require regular maintenance checks to remove debris and ensure a free flow of surface water.
5.1.4 Ponds are generally located within heavily wooded and overgrown areas and as such are susceptible to siltation and hence a loss in capacity by rotting leaves and vegetation. It is recommended that advice should be sought from an environmental specialist to locally clear and partially desilt or deepen these ponds in the future to prevent the risk of upstream flooding of the piped drainage system. The pond within the traffic island to the west of the visitors car park and the interconnecting ponds to the north of the vehicle shed area are those considered most in need of attention.
5.1.5 The drainage investigation undertaken by Tower Surveys and Capita located all the identifiable on-site drainage system and surveyed as much of the system as possible that was accessible. The Tower Surveys report includes a dvd and written report of all drainage runs surveyed, manhole record cards and photographs of all manholes and drawings R-N7549/301-324 show the overall network surveyed by them.
5.1.6 Drawing No. SS018706/200 in Appendix A shows the overall site drainage masterplan and the main surface water outfall routes off site. Larger scale 1:500 drawings are shown on drawings SS018706/201-209.
5.1.7 A schedule of defects and proposed remedial works are indicated in section 3. Areas of proposed remediation works are also highlighted on the drawings in Appendix A.
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