
Flood risk issues identified by Camden Council – in an e-mail to Jo Farrar from Jonathan Markwell 09/09/2014
Summary from Camden Council
Specialist officers (Harold Garner 0207 974 2701 and Amy Farthing 0207 974 7611) do not consider that the FRA adequately addresses concerns raised at pre-app regarding the interaction of the project with the local drainage network and the impact of spillways on local property and infrastructure.  These specialist officers are also very concerned that the FRA has been submitted in the absence any substantive consultation or discussion with Thames Water (notwithstanding that it is understood that a meeting took place on 30/07/14 – see below). Please find detailed comments and required actions below.
	Comments from Camden
	Action for Applicant
	Atkins Response

	Thames Water Consultation
Officers are surprised by the lack of Thames Water consultation, especially given their concerns raised during the pre-application stages. The FRA notes that the applicant is currently undertaking discussions with Thames Water. Officers would like to see evidence that Thames Water are satisfied with the proposals before being in a position to provide a final view on the suitability of the FRA.

	Action for applicant: The outcome of these discussions need to be documented and included as part of this application, with any necessary actions and requests for information forming part of the proposals. As of correspondence with Thames Water on 08/09/2014 (Mark Dickinson), despite a meeting taking place on 30/07/2014, it is understood that the additional information sought by Thames Water has not yet been received by them and, hence, final comments from Thames Water have not been received by the Council on the application. 
	The City of London has met with Thames Water (TW) to discuss the scheme on several occasions. 

The last meeting with Thames Water (TW) was on 30/07/2014 and meeting minutes are available. TW indicated that they were satisfied with the proposals at the meeting. Before confirming this in writing, TW requested some drawings illustrating that there will be no change in the dimensions or location of the final pipes (from Hampstead No. 1 and Highgate No. 1 into the TW system). These were provided on the 7th August. 
TW have provided their response to the Council and we understand that this response stated that TW had no objections to the scheme.

At the meeting on 30/07/2014, TW also requested information which they could use to update their existing hydraulic models of the area to improve representation of inflow from Hampstead Heath into the sewer system. Note that this information was not considered as a requirement for responding to the planning application. Modelled pipe flows (both pre- and post-development) were e-mailed to William Neale (copying in Mark Dickinson) on 29/08/2014. TW also asked for topographic survey information on the outflow pipes on the last ponds, and this was also provided. 
Note that Thames Water are primarily concerned with low magnitude, more frequent flood events (e.g. 1 in 5, 1 in 20 year event). For the more extreme events (e.g. 1 in 10,000 or PMF), the Thames Water system (including the flood relief tunnel) would be entirely over-whelmed. Information was therefore only requested for the low magnitude events.

	Changes to surface water flood risk
The pre-application advice note dated 8th May 2014 documents LBCs request for demonstration that there will be no change in local surface water flood risk by comparing the volume and rate of water discharged from the ponds into the Thames Water sewer network, under a range of rainfall events, for the existing situation and the future situation following completion of the proposed works. Tables 3-2 – 3-5 show this for the peak flows and volume discharged in 14 hours at the Highgate 1 and Hampstead 1 ponds. 
	Action for Applicant: Please confirm which period the 14 hours refers to (e.g. is this 14 hours after the rainfall event has stopped? 14 hours from the point at which water starts to be discharged from the pond? 14 hours from the beginning of the rainfall event? etc.)  You should also seek confirmation from Thames Water that these proposals are acceptable and confirm Thames Water acceptance in the revised FRA or addendum statement to the FRA.
	The 14 hour period referred to is measured from the beginning of the rainfall event. This was the total period of time for which the hydraulic model was run. Testing during the model build process indicated that this 14 hour period was sufficient to cover the full rising limb to the peak water level in each of the ponds, including those furthest downstream. It is therefore also sufficient to cover the peak flows through the pipes / box culverts and over the spillways / dam crests. The 14 hour period does not cover the full falling limb, as the water level in the ponds slowly returns to the starting level / top water level. This draw-down of the ponds occurs over a period of days and would thus be impractical to model for the full set of flood events.

See notes about Thames Water above. 
If necessary, clarification about the 14-hour period and information about the meeting with Thames Water could be added to a revised FRA or in an FRA addendum statement.



	Changes to surface water flood risk
Table 3-2 shows that in the 1 in 1000 event, peak flow over spillway in the proposed scenario is 0.6m3/s yet the volume discharged in 14 hours is 0m3. 

	Action for applicant: Please confirm when water is discharged over the Highgate No.1 spillway, if not in the 14 hour period presented. Additionally officers would like to understand how the volume discharged [both through the pipe and over the dam/ pond edges (existing) and over spillway (proposed)] changes over longer periods in each of the rainfall events (e.g. 24, 48 hours etc.) including the total volume that would be discharged in each event and the duration of this discharge*.

*This information should also be provided for the Hampstead No. 1 pond with proposed box culvert and South End Green.
	Due to small adjustments to upper ponds in the model shortly before the application, the flow over the spillway at Highgate No.1 Pond was briefly showing as just over zero, but the model was adjusted shortly after and the flow was reduced to zero as in earlier versions. 

The flow rate for the 1 in 1000 year event should therefore be corrected to 0.
See above explanation for the reason why 14 hours was shown as the period for the spillway overtopping. After 14 hours, the model indicates that all the water will drain out of the last ponds via the overflow pipes, at both Highgate No.1 Pond and Hampstead No.1 Pond.   We can provide the volumes that pass through the overflow pipes. 
However, it is important to bear in mind that there is no overall difference in the total volume of floodwater passed downstream between the existing and proposed schemes. Ultimately the same volume of floodwater will pass into the drainage system before reaching the River Thames. The only difference is that, in the proposed scheme, more water will be stored in the ponds and less in people’s properties.



	Changes to surface water flood risk
The drawing titled ‘Highgate No.1 pond Environmental Masterplan’ shows the location and size of the proposed new spillway. The FRA states that water discharged over the spillway will flow overland and enter the surface water system through road gullies. The pre-application advice note dated 8th May 2014, stated that particular attention should be given on these drawings to the interaction between the directed flow of water via the proposed new spillways and the properties in the area (i.e. Brookfield Mansions), taking into consideration Thames Water capacity. Officers would like to understand whether the directed nature of the flows via the spillways could lead to inundation of any particular area of the Thames Sewer Network/ any particular road gulley?
	Action for Applicant: Please show diagrammatically (perhaps through an updated version of this drawing) the locations of said road gullies, flow routes from the pond to the gullies, flow rates, discharge volumes (both from the pond and received by the individual gullies) and depths of water for each of the rainfall events modelled – existing and proposed* to demonstrate the reduced risk to nearby residents and occupiers as a result of the proposed works. 
*This information should also be provided for the Hampstead No. 1 pond with proposed box culvert and South End Green.

	For the extreme events for which current dam safety guidelines require spillways to be designed, the drainage system would be overwhelmed, since such drains are typically designed for only a 1 in 30 year event.

Floodwater in either the existing or proposed scenarios would therefore flow overland from the ponds, finding its way into the drainage system further downstream.  For this reason the individual road gullies have not been modelled.  Thames Water models show that even the 2.5m diameter North London Flood Relief Sewer will be quickly filled in a 1 in 30 year event since it connects to a smaller pipe, so there is no benefit in including this sewer when modelling a 1:10,000 year or PMF event.
The proposed spillway at Highgate No.1 Pond would therefore not make any difference to the road gullies, since in both the existing and proposed scenarios these would be inundated by floodwater, which would overtop the dam at Highgate No.1 Pond in the existing scenario.

We have provided information on flood extents around Brookfield Mansions, in the form of CAD drawings and tables of levels which compare the existing and proposed situation. The modelled flood extents indicate that floodwater would overtop the whole dam (around both ends and over a low spot in the middle) and water would be on both sides of Brookfield Mansions, whereas in the proposed case less water would come over the spillway and this water would only flow along one side of the building.
The situation downstream at Hampstead No.1 Pond is similar in that all the road gulleys would be full in any case.  The reduced risk is demonstrated by the reduced volume being discharged downstream by the proposed spillway compared to the water which would overtop the dam.


	Risk of groundwater flooding
Table 3-1 states that there is no risk of groundwater flooding. Paragraph 3.9 indicates that there is potential for any below ground works (e.g. building foundations) to disrupt groundwater flows. 
	Action for applicant: Please provide further detail to demonstrate how any proposed excavation works to the ponds and borrow pits will impact ground water flows. This assessment should be carried out by a Hydrogeologist with the “CGeol” (Chartered Geologist) qualification from the Geological Society of London. The assessment should follow the same principles as outlined in Camden’s CPG4 for Basement Impact Assessments where appropriate.

	We can confirm that there are no below ground building foundation works being proposed for this scheme.  


	Risk of foul sewer flooding
The FRA identifies no risk of foul sewer flooding on the site but makes no mention of the risk of foul sewer flooding in areas surrounding the site as a result of the development. It is specialist officers understanding that the main sewers on Highgate Road (Highgate No 1 connection) and Fleet Road (Hampstead No.1 connection) are combined sewers. 


	Action for applicant: Officers would expect the applicant to confirm this with Thames Water and, depending on the feedback review the risk of foul sewer flooding considering the changes to inflows to these sewers resulting from the development.

	Paragraph 3.11 of the FRA states that the replacement changing rooms at Ladies Bathing Pond will offer the same facilities and capacity and therefore the proposed development will not increase the rate / volume of foul flow from Hampstead Heath. 

See notes above about the meeting with Thames Water. This meeting covered the change (or absence of change) in surface water flows / volumes through the pipes into the TW sewer system.  TW did not express concerns about the effects of the scheme on foul sewers, and have confirmed that they do not have any objections to the scheme. 


	Increase to impermeable area
The FRA concludes that there will be no increase in impermeable area as a result of the development. The proposed new spillways will be predominantly concrete construction (impermeable) covered with topsoil and grass (permeable) and we are concerned that the spillways will therefore reduce the heath’s ability to absorb water in these areas. Paragraph 3.29 states that there will be no change in rate or volume of surface water run-off in these areas. 


	Action for applicant: You are advised to provide further clarification to back up this claim for each of the spillways, and provide a description explaining why there is no change to the rate of run off in these areas.

	The spillways are not predominantly concrete construction.  The spillways at 9 of the 12 dams (including the proposed dam at the Catchpit) are shown on the planning drawings as being lined with reinforced turf, which will not affect the surface run off rate. Since the Planning Application, the one spillway which was proposed to be lined with armorflex concrete mats (at Ladies Bathing Pond) has been revised to be reinforced turf also. 
At the other 2 dams (Hampstead No.2 and 1 Ponds), the concrete box culverts will be within the clay core of the dams, buried under topsoil, and so would not increase the net run-off from the surface.



	London Plan policy 5.13 – Sustainable Drainage
 
This policy requires that developments follow the SuDS hierarchy listed below.
The FRA identifies surface water flows from the heath as a source of pond water, and therefore a source of potential flood risk. The majority of the proposals fall in line with the 3rd stage of the hierarchy (i.e. attenuation of water in ponds). 
 
The pre-application advice note (8/5/14) recommended that clear evidence should be provided to demonstrate fully that alternative solutions have been considered (such as the installation of SuDs on the heath to increase infiltration and hence reduce surface water run-off into the heath ponds – this would be in line with the 2nd stage of the hierarchy, so preferable in terms of this policy). 
 
The Environmental statement non-technical summary looks at the potential for installation of SuDs on the heath by the construction of a series of low embankments but concludes that it would not be possible to attenuate the volume of water required (236,500m3) using this method.
	Action for Applicant: Please confirm the volume that it would be possible to attenuate using this method and confirm whether a mixed-options approach has been considered. 
Officers note that the modelled run-off rates from the heath to the ponds are high due to compaction, to what extent has de-compaction of the heath been considered as a means of improving permeability and slowing run-off to the ponds?
	Since the Heath is mostly underlain by London Clay, the only non-clay areas would be the footpaths.  If these were to be converted into porous areas draining to an underground SuDs storage tank, this tank would store 236,500m3, the volume of the Probable Maximum Flood (PMF), would be so large that it would be unacceptable and would be deemed to contravene the 1871 Hampstead Heath Act.

It should be reiterated that the scheme is not a flood alleviation scheme and so it was not an objective to store all the floodwater from a PMF.  The central concept of the design philosophy was to add storage capacity in the middle of the pond chains so that the flows into and out of the lower ponds would be smaller and therefore the works to improve the safety of those dams would have less environmental impact.  This concept is borne out by the fact that the spillway materials on almost all ponds are soft reinforced turf.
When developing the hydrology model, the compaction of the ground was only assumed to occur within a narrow strip of the footpaths and so only a small percentage of the Heath is affected by this. If the compacted areas were reinstated with uncompacted material, over time, with 7 million visits a year, these areas would become compacted again.
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