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Executive Summary 

Poynton Lake is a 130,000m3 reservoir retained by an 6m high embankment dam, to the north of Poynton in 
Cheshire. The reservoir was constructed around 1750 and is now used as a public park. The dam is unusual in 
that the A523 runs on a berm along the downstream face, so that the upper dam is up to 1.6m, with the dam 
below the road is typically only around one metre high, although it is locally around 5m high for around 30m 
length where it crosses a small gully. 

A ten-yearly review of dam safety under Section 10 of the Reservoirs Act 1975 in May 2016 included a 
mandatory recommendation in the interests of safety to review the spillway capacity. This was completed in 
2019 and a recommendation made in the 10(6) certificate to review the feasibility of increasing spillway 
capacity by 5th June 2020, and If works are proportionate then they should be designed and built by 5th 
December 2023.  If these dates are not met, then a Reservoirs Act Section10 inspection should be called early by 
the Supervising Engineer.  

,the road itself and 
houses downstream, for which the Institution of Civil Engineers recommends in Floods and Reservoir Safety 4th 
Ed. (ICE, 2015; FRS4) that the dam is Category B. To comply with the recommended standards, the spillway 
system should therefore be capable of passing a design flood of annual chance of 1 in 1,000 with no damage, 
and the dam itself should not fail and release the reservoir in a 10,0000 chance per year flood.   

The current capacity of the spillway is around 0.8m3/s, well short of the 1 in 1000 and 1 in 10,000 chance per 
year floods required for Category B dams which have values of 6.9 and 11m3/s respectively. The current annual 
chance of failure is estimated as 1 in 250 per year, representing 140mm depth of overflow over the dam crest. 
When plotted graphically, the level of risk is therefore in the unacceptable zone where works should be carried 
out to reduce the risk. 

To meet the recommended standard the usual engineering approach would be the design and construction of a 
new, larger culvert under the A road, both to reduce the overall chance of failure, and chance of flooding the 
road. In simple terms to pass a design flood (T1000) of 6.9m3/s this would need to be 9 times larger than the 
current 450mm pipe, or around 1.4m diameter, whilst to pass the safety check flood of 11m³/s it would need to 
be 1.7m diameter. If allowance was made for 35% increase in flows due to climate change this would need to be 
1.6m and 2.0m diameter respectively. The estimated project cost of a pipe to pass the current T1000 is of the 
order of £1.3M. 

However, FRS4 recommends that where an existing dam does not meet current standards, then the Owner and 
Panel Engineer may choose to adopt a risk based approach to assess the extent of upgrading to ensure this is 
proportionate. This report has considered the options in Table E.1 to increase resilience to overflow. This analysis 
shows that that currently regulating the crest, so any overflow is spread out uniformly is worthwhile (Option 3C 
Upper), whilst the other options are marginally proportionate. When allowance is made for climate change then 
all options are proportionate. 

If the client wishes to comply fully with the engineering standard they would need to adopt Option 2 and 
3C_upper combined. (£1.8M). In addition, it is recommend that 3C lower is also implemented to reduce the risk 
of scour damage to the , which increases the total cost to £2.1M 

If the client wishes to adopt a risk based approach then the ARPE overseeing this reports considers that the 
minimum that would be acceptable is Option3C Upper. It is noted that an All Reservoirs Panel Engineer should 
be appointed to oversee the design and construction in the role of Qualified Civil Engineer (QCE). This oversight 
would then allow him to issue a Description of Works under the Reservoirs Act 1975 and thus avoid the need for 
an early Inspection under clause 6(1) (6) of SI 2013 No 1986. 
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1. General 

1.1 Purpose of the Report 

Poynton Reservoir is located to the north of Poynton Village in Cheshire at National Grid Reference SJ 923845.   

This report follows from a 10(6) certificate issued by  dated 5th December 2019, and which included 
the following direction to the Undertaker;  

The flood study has concluded that the spillway capacity does not meet the standards set out in the ICE Guide to 
Floods and Reservoir Safety (4th Edition). I therefore make the following recommendations to the Undertaker 

a) Complete a feasibility study of options to increase the spillway capacity, within 18 months, and 
complete the works within four years of the date of this certificate, all under the supervision of an All 
Reservoirs (AR) Panel Engineer who should be appointed to agree the works to be carried out, oversee 
the works and then issue a description of the works and design criteria on satisfactory completion. 

And Directions to the Supervising Engineer which included 

a) If the works to upgrade the spillway are not completed within the time shown above, then use Section 12 
(3) of the Act to recommend a S10 Inspection. 

This study is due to be completed by 5th June 2021 otherwise a S10 is due to be carried out. 

A meeting was held with Cheshire East Council (CEC) on 9th March 2020, where the engineering and risk based 
standards in Floods and Reservoirs Safety (ICE, 4th edition 2015) were described and discussed, with the slides 
included in Appendix B.  

CEC have now instructed this initial options report, to include 

a) Works needed to meet the full engineering standard for a Flood Category B dam,  

b) Lesser options that could be adopted if a risk based approach were adopted, if the cost to meet the 
engineering standard was disproportionate to the benefits in reduction in risk to life. 

c) Whether reservoir safety works can be merged with a flood alleviation scheme to achieve efficiency. 
Refer to Appendix H. 

The draft report was issued on 3rd March 2021, but the Environment Agency then provided the updated reservoir 
flood mapping on 23rd march, which modified (increased) the likely consequences of dam failure. A meeting was 
held on 13th April 2021, with a site visit to ground truth the various options on 19th May 2021, following which 
the report was updated and issued as final.  

1.2 ALARP Assessment 

The ALARP (As Low As Reasonably Practicable) approach is a tool for assessing whether the cost of the works is 
proportionate to the reduction in risk achieved, using quantitative risk assessment (QRA). The tests that can be 
used for determining whether the reduction is proportionate are described in Appendix B. 

The methodology may be simplified as: 

Cost to save a life (CSL) = 
Cost of risk reduction works 

Reduction in “Likelihood of failure x likely loss of life”. 
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surveyors, consistent with the zero datum on the gauge board being around 100mm below weir level (see Photo 
1), and probably due to the chamfer on the sides of the weir crest – see Photos 3 and 4 in Section 2.3) 

However, both of the above should not change the principles set out in this report, as the spillway capacity is 
governed by the pipe size when choked with head only having a modest influence. Lastly there was no detailed 
survey of the dam embankment below the A523, especially in the area downstream of the spillway where there 
are candidate works in terms of increasing resilience to overflow and/or new pipe outfalls.  For this study the 
field survey was therefore supplemented by lidar data, but it is recommended that further survey is carried out 
prior to any detailed design to confirm the weir level and ground levels where works are proposed. 
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2. Site Characterisation 

2.1 Introduction 

A description of the reservoir and associated site is given in the last Section 10 Inspection report.  This is 
summarised below, where necessary for this study of initial options for spillway upgrading. 

2.2 Dam and Reservoir 

The reservoir is understood to have been constructed in 1750 as an ornamental lake located within the grounds 
of Poynton Park.  The embankment that impounds the reservoir is approximately 800m long and is orientated in 
a north to south direction.  The crest of the embankment varies in width between 10 and 12m along most of its 
length widening to around 20m at its southern end. Minimum freeboard is around 0.4m, although being more 
generally 0.7m 

The A523 road that connects Macclesfield and Stockport, occupies a berm on the downstream face of the 
embankment.  At the upstream (eastern) side of the road there is a low masonry retaining wall that extends over 
much of the length of the embankment. The wall is approximately 1m high.  At the northern end of the dam the 
wall has been discontinued and the downstream face is simply formed by a steepened slope at around 1 (V) to 2 
(H) of height of up to 2m.  The road varies in width from 11m at the north end to 22m, becoming two lanes with 
a central reservation along the southern 500m 

The slope below the berm is typically only around one metre high, although it is locally around 5m high for a 
30m length where it crosses a narrow valley near to the northern end of the reservoir, at the location of the 
spillway outfall. 

The key parameters of the dam and the reservoir it retains are summarised below. 

  









Spillway Upgrade: Initial options report 
 

 

 
  8 

Figure 2-4  0.01% AEP (10,000-year return period) stage hydrograph with critical dam structure levels (Fig 6.2 of 
flood study) 
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2.4 River and Flood Flows 

2.4.1 Current 

The direct catchment is 1.96km2. Flood flows are given in the 2019 flood study and summarised in Figure 2.5.  

There are also inflows from a 4km² indirect catchment, with the intake some 234m away with an average 
longitudinal gradient of 0.02%.  The pipe intake is 490mm diameter and the estimated inflow is 0.3m3/s in the 1 
in 10,000 per year chance flood.  

2.4.2 Climate change 

The scope of this study includes commenting on the resilience of selected options to climate change based on 
published government forecasts.  These are given on https://www.gov.uk/guidance/flood-risk-assessments-
climate-change-allowances , with values for the North West given in Table 2.3 below.  For civil engineering works 
the 2080’s values would be appropriate, and it is suggested that “Higher central” based on the 70th percentile 
would be appropriate, namely 35% increase in flows. This value is used in the options assessment later in the 
report. 

Figure 2-5 Peak inflow vs annual chance (direct catchment only) 
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2.6 Site Constraints on Upgrading Works 

2.6.1 Dam Crest 

This is seen by the Rangers as a “wood”, with the vegetation deliberately left unmanaged and thus generally 
inaccessible. Use by the public has worn a earth path along the lake side, this varies in width from 1.2m to 
around 2m. chippings and other debris has been placed in the “wood” in places, so the ground level within the 
“wood” is irregular. 

Figure 2-6 Schematic cross section on embankment  

 

2.6.2 A523 on berm along downstream face  

The A523 is a main road connecting Macclesfield and Stockport so it will be important that any upgrading works 
take this into consideration in both the long and short term. Although at the northern end where the road is 
straight the centreline is higher than the edges, from Ch 700 south there is a superelevation with the outer edge 
of the road on the west side higher than the east. 

2.6.3 Utilities 

Initial checks on potential utilities located in the overall vicinity of the works, particularly the A523 London road 
North have identified the following utilities that will be impacted by the proposed works at Poynton Reservoir.  
The utilities identified are as follows. 

• 4 No 33kV electricity cables along centreline of A532 (Depth ~900mm) 

• 4 No LV electricity cables in centre of northbound carriageway (Depth Unknown) 

• 1 No LV overhead electricity cable feeding the 4 propertied and street lighting to west of road. 

• United Utilities Distribution main along western verge and pavements (Assumed 25mm diameter at 
750mm depth. 

• Carriageway drainage on eastern side of A523. 

Prior to any detailed design works a comprehensive utilities check will be required. 
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2.6.5 Control of reservoir level during upgrading works 

There are no draw down facilities at the reservoir therefore there is no means of controlling reservoir levels 
during the upgrading works.  The only means of control is the existing spillway arrangement.  Any upgrading 
works will need to use cofferdams, and pumps or siphons to control inflows. 

2.6.6 Time to refill reservoir after any lowering 

The flow gauging station at Micker Brook in Cheadale, on the stream from Poynton does not include any flow 
data.  The nearest gauging station with daily flow data is therefore Station 69008 on the Dean at Stanneylands, 
which has a Q50 of 0.54m³/s. When this is reduced in proportion to catchment area (4 / 58.9 = 0.068) this gives 
an indicative Q50 inflow of 37 l/s into Poynton Reservoir. If the reservoir was lowered by one metre with average 
inflows it would take 3 weeks to refill, whilst in a dry period with Q95 inflows it would take three months to refill. 
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Figure 3-1 Depth of overflow vs annual chance as shown in Jacobs 2019 flood study 

 

3.4.2 Embankment supporting A523 

One approach which could be used is as for the upper embankment, where the breach probability is taken as the 
flow which gives a multiplier of the allowable velocity on grass. Here as the grass is intact, and significant further 
erosion is needed for erosion to progress to upstream of the A523, if the critical velocity for release of the 
reservoir is taken as twice the allowable velocity for average grass i.e. 5 m/s. For a  2H;1V slope this corresponds 
to a depth on the crest (weir ) of 0.34m, and unit discharge of 0.3 m³/s/m. Spreading this out over 10m gives a 
total breach discharge of 3 m³/s, which is the same as the critical flow estimated for the upper dam. In this case  
the probability of failure of the upper dam could be used for the ALARP calculations. 

If the resilience of the upper dam were increased, but not the lower embankment, then an alternative approach 
would be to consider the depth of overflow on the road necessary to cause breach. The Environment agency 
speciation for reservoir flood mapping suggest that this could be around 1m (Table 13 of specification, road > 
4m wide), giving a water level on the road of 90.3mOD. However this would give deep flooding  so 
a depth of 0.5m above the gutter level is used, namely 90.05mOD. if an effective crest length of 60m were used 
(preliminary approximation based on Figure .3.3) then the overflow at failure would be 54 m3/s. This is 
significantly higher than the PMF, so a annual probability of 1 in a million is adopted for the economic analyses. 
Clearly there would be flooding of  and damage to the bank downstream of the road, including the 

 

 

  





Spillway Upgrade: Initial options report 
 

 

 
  20 

3.5.2 Options 2, 3A :  Increase size of spillway pipes under A523 

The relationship of outflow to reservoir level is shown in Figure 3.2.  The thresholds for flooding of the A523 and 
dam failure are the same as for the current arrangements, namely when the reservoir level reaches 90.88 and 
91.02mOD respectively.  The outflow which would cause onset of flooding of the A523 has been determined 
from Figure 3-2 as the flow correlating with a water level of 90.88mOD, whilst the overflow to cause failure is 
taken from Figure 3.1. Figure 2.5 is used to infer the annual probability.  The flows and probabilities derived in 
this way are presented in Table 3-5. 

Figure 3-2 Outflow vs reservoir level for different pipe sizes 
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3.5.4.2 Implications for Lower embankment 

For Option 3C at breach up to say 11 m3/s overflow could occur over the upper dam.  This would result in, 

a) a flood level on the road of say 89.75mOD, which is around 200mm above the road outside  
), and at the threshold of the next    

b) velocities of around 7m/s on a 4H;1V (flattened) slope which means to avoid damage the grass surface 
would need to be reinforced with reinforced grass concrete blocks, such as Dycel or Armourflex.    

The proposed approach is set out in table 3.7. 

3.5.5 Combination of options 

In principle combinations of increasing the size/ number of pipes from the spillway could be combined with 
options which increase the resilience of the embankment to overflow. The effect of this on probability of failure is 
included in Table 3.5. 
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4.4 Attenuation of Breach Flows Down Valley 

The other important factor in evaluating the potential impact of dam failure on a wet (relevant to spillway 
capacity) is the flood that would be happening anyway even with no dam failure, and this is summarised in Table 
4.3. and Figure 4.2.  

Table 4-3 Screening estimate of T1000 floods with no dam failure at different points in downstream valley  

 

Figure 4-2 Screening estimate of flood and breach flows downstream of the dam 

 

  

Location Catchment area A T 1000 flood
Watercourse position NGR Area (km2) source pro-rata to Comment

Poynton 
res

ICE rapid 
method

Park Lane Stream Intake to Poynton 
reservoir

SJ 922 838 4 Jacobs, 2019 14 8

Poynton reservoir reservoir 0 1.96 Jacobs, 2019 6.9 Jacobs 2019 table 4.2, 6.3
Poynton brook confluence with 

outflow from reservoir
0.2 17.1 Note 1 60 36

Lady brook Barnhall Green 3.6 39.1 Note 1 138 82
Micker brook Dennings road 6.8 48.9 Note 1 172 103 ICE is 0.3 PMF

Hydrological 
estimate

Distance 
downstrea

m (km)
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4.6 Tolerability of Risk (Guide to drawdown section 8.3.3) 

The estimated LLOL and index probabilities of dam failure were plotted on an FN chart, see Figure 3.2. This 
indicates that the current risk for the upper dam lies within the unacceptable zone.  

Thus some works are necessary. Option 3C upper would reduce risk into the  ALARP zone; which is the range 
where individuals and society are willing to live with the risks so as to secure certain benefits, provided that they 
are confident that they are being properly managed, and that they are being kept under review and reduced still 
further if and as practicable.  Within this zone, HSE guidance is to implement mitigation options where the 
reduction in risk is proportionate to the costs.  HSE guidance is similar if the current risk was in the ‘Broadly 
acceptable’ zone. 

Figure 4-3 FN Chart plot of societal risk 

 

4.7 Review of Flood Category as Defined in Floods and Reservoir Safety (ICE, 2015) 

It is considered that the dam should remain a flood Category B, as  

a)  a would be inundated in event of a breach of the dam  
  

b) the A road would justify Category B, as the FRS4 sates Category B applies “to the severing of main road… 
or other critical infostructure such as gas mains and transformers” 

Although up to  could be affected in the valley downstream (Table 4.4) , which superficially would 
justify categorisation as Category A, it is suggested that the modest depth of flooding of around 0.3m and low 
fatality rate of 0.1% mean that Flood Category B is more appropriate. 
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6. Evaluation and discussion of options 

6.1 Introduction  

This section assesses the costs of the candidate options and whether these are proportionate to the reduction in 
risk achieved. To avoid enforcement action by the EA, any works must be completed within four years i.e. by 5th 
December 2023. 

The decision on what works should be carried out should be based on considerations including: 

a) Compliance with engineering standards 

b) Acceptability of damage to dam, and flooding of the A523 

c) Economic calculation of costs for each option and their benefit in terms of reduced risk of failure to the 
public downstream (release of the reservoir). 

d) Other considerations, including impacts of each option. 

6.2 Buildability 

The formation of a new overflow in both Options 2 and 3A would require excavations in the embankment and 
under the A Road.  The installation of the pipe in the dam means that the provisions will need to be put in place 
to prevent the weakened section of dam failing during the works should a flood event occur.  In addition to this 
there is the complexity of installing pipes under the busy A Road as extensive traffic management will be 
required for the duration of the works. However, it may be possible to install the pipes using trenchless 
technology, but this would require discussions with specialist contractors.  

Options 3B and 3C are generally works comprising of earth moving and reprofiling and require little or no 
drawdown of the reservoir for the duration of the works.  The works will have a minor impact on the road so 
traffic management will be required, albeit to a lesser extent and duration to those required for Options 2 and 
3A. However, both require works on the embankment downstream of the road which includes works  

 

All options will require the removal of a number of trees on the downstream face. 

6.3 Engineering Standards 

The consequence of failure of Poynton Lake would be risks to lives in , the road  and 
, for which the Institution of Civil Engineers recommends in Floods and Reservoir Safety 4th 

Ed. (ICE, 2015; FRS4) that the dam is Category B. For such a dam, the spillway system should be capable of 
passing a design flood of annual chance of 1 in 1,000 with no damage, and the dam itself should not fail in a 
10,000 chance per year flood.   

To meet current engineering standards the only acceptable option would be a new overflow and associated pipe, 
to reduce the chance of failure to that set out in FRS4. However, ICE 2015 also recommends that where an 
existing dam does not meet current standards, then the Undertaker may wish to adopt a risk based approach to 
assess the extent of upgrading (comment at end of Chapter 2, and process diagram in Appendix 3 of FRS4). This 
risk-based approach is presented below. 

6.4 Acceptability of Flooding A523 and Damage to Dam 

A separate consideration is the risk of flooding the A523 and damage to the dam, which is currently around a 
1.8% annual probability (1 in 55 chance per year). The reduction in annual chance of flooding the A523 and 
damage to the dam due to the options considered is given in Table 3.5.   
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6.6 Other Considerations 

These include the factors listed in Section 10.4 of RARS (Environment Agency 2013), and include:  

• The confidence and defensibility of the owner 

• Balance between reservoir safety and the damage to downstream property. 

6.6.1 Risk of flooding of A523  

Flooding of the road is not a dam safety issue, but is an operational risk for CEC, and can be assessed against 
levels of services on other highways. 

but scour of the downstream embankment in  
 is related to spillway capacity, and thus CEC responsibility. It is suggested that  

 to explore the possibility of flattening and armouring the downstream embankment, noting that 
it would be in the self-interest of   with the proposed works in 3C lower to improve 
the resilience to extreme flood.  

6.6.2 Risk of Future Dam Safety Works 

If a risk based approach is selected and the downstream population at risk increases considerably, then there is 
the risk that in future ten yearly Section 10 inspections (safety reviews) that the panel engineer may consider 
that further upgrades are proportionate in cost and require further upgrades in spillway capacity.  

A further risk is that whatever option is selected is that in future decades, when climate change is better 
understood, that estimates of the magnitude of the “probable maximum flood” and “ 1 in 10,000 chance per 
year flood” may increase, and also lead to the requirement to carry out further spillway upgrades. 

6.6.3 Downstream Fluvial flood risk 

Enlarged concrete spillway pipes would increase fluvial flood risk downstream as flows would be marginally 
higher. However, the reservoir would continue to provide flood attenuation, relative to the situation if the dam 
were not present.  There would be slight mitigation by regularising the crest, as this would infill low spots and 
inhibit overflow.   

The emergency spillway would have no adverse impact on fluvial flood risk, as the current frequency of overflow 
would not be changed. 

6.6.4 Heritage and environment 

The Lake is currently used as an amenity lake by the local community and as such any works carried out should 
be detailed to minimise impact on the area.  

6.6.5 Uncertainties in assessment 

There are uncertainties in any estimate of floods, likelihood of failure and consequences of failure. However, it is 
clear that the dam does not meet the standard for a Category B dam, such that an increase in spillway capacity is 
required.  

Even if more detailed analysis of one or more elements of the risk assessment were carried out, this would not 
change the conclusion that spillway upgrading is required. 
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 Topographic survey 
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 Criteria to determine whether risk of dam failure has 
been reduced “as low as reasonably practicable” 
(ALARP) 

B.1 Cost to prevent a fatality (CPF), and worked example 

An ALARP approach calculates the cost to prevent a fatality (CPF), defined in Section 10.3 of the Guide to Risk 
Assessment for Reservoir safety (RARS) (EA, 2013) and is summarised as follows 

CPF = 
Cost of risk reduction measures – Present Value (Δ Pf x Damage) 

Present value (Δ Pf x Likely Loss of Life (LLOL)) 

where Δ Pf is the change in annual probability of failure due to the proposed risk reduction works.   

At its simplest where the CPF is less than the “value of preventing a fatality” (VPF) then the candidate works 
would be proportionate risk reduction measures; whilst where CPF exceeds VPF then the cost is disproportionate. 

Costs should be estimated realistically; it is noted that it is recommended (Defra, 2003) that at prefeasibility 
stage an optimism bias of 60% is added to the best estimate of total cost, based on experience of total project 
outturn costs against the prefeasibility estimate.  RARS notes in section 10.3 that using Treasury discount rates, 
the present value of recurring costs over a 100 year period is 30 times the annual value. 

For the input values set out below the ALARP calculation equates to:- 

CSL = 
£300,000 – 30 x (5E-5 – 5E-6) x £35,00-,000 = 300,000 – 47,250 

=£5.9M 
30 x (5E-5 – 5E-6) x 32 =0.0432 

Input values into above ALARP calculation 

Parameter Value 

Cost of candidate works £300,000 

Present value 30 x annual value 

Probability of failure - current =1/20,000 = 5E-5 

Probability of failure – after works = 0.1 times above = 5E-6 

Impact of failure: economic damage 32 lives  

Impact of failure: economic damage £35M 

B.2 Value of preventing a fatality (VPF) 

The value that should be assigned to VPF is a difficult decision and includes consideration of  

• Direct costs (measurable) such as the earning potential of the victims, injury and long term 
health impairment of other victims not included in the LLOL value, and emergency services 
costs 

• Indirect (business losses) 
• Intangibles (psychological impact on people, environmental damage) – it could be argued that 

a value should be assigned to the Intrinsic Value of a Human Life (irrespective of age, health, 
education etc) 

The Department of Transport publishes their assessed VPF for road and rail schemes on the internet, being 
updated for inflation, with the 2010 value being £1.7M (see RARS) 
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 1 Datum on Gauge board at existing spillway May 2021, 

 

Photograph 2 Existing spillway 

 

Datum around 100mm 
above physical weir crest, 
probably because set at 
base of taper shown on 
Phots 3 and 4 
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Photograph 3 Pipe outlet from spillway chamber 

 

Photograph 4 Downstream face of weir 
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Photograph 5 Example of view along crest path 
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 Environment Agency Reservoir flood mapping (Dec 
2019) 
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 Options for spillway upgrade: sketches and costs 

 

Poynton Lake - preliminary costing of four options

Items Cost (£) Cost (£) Cost (£) Cost (£) Cost (£)
Option 2 Option 3A Option 3B Option 3C Option 3C

Pass T1000 
flood 0.6m pipe

Emergency 
spillway

Crest 
Resilence

D/S 
Embankmen

Enabling works
E1 reroute BT cable £3,300 £3,300 £0 £0 £0
E2 Sewer diversion £11,000 £11,000 £0 £0 £0
E3 Gas Diversion £22,000 £22,000 £0 £0 £0
E4 Services - provisional items £5,500 £5,500 £5,500 £0 £5,500
E5 Remove trees £25,000 £25,000 £122,000 £98,000 £12,166
E6 Stump grind £3,000 £3,000 £7,000 £6,000 £1,000

Permanent works
P1 excavation £16,000 £6,000 £5,000 £2,000 £2,000
P2 Dispose of unsuitable £42,000 £14,000 £18,000 £7,000 £7,000
P3 Imported fill (clay/ granular) £14,000 £0 £23,000 £12,000 £14,000
P4 Grasscrete/ armourflex £2,000 £0 £16,000 £0 £2,000
P5 1.4m Pipe and backfill £50,000 £0 £0 £0 £0
P6 0.6m pipe and backfill open Ground £12,000 £0 £0 £0 £0
P7 0.6m and backfill through Dam and Road £0 £11,000 £0 £0 £0
P8 Manhole @D/S toe for 0.6m pipe £0 £7,000 £0 £0 £0
P9 Manhole @D/S toe for 1.4m Pipe £18,000 £0 £0 £0 £0
P10 Modifications to Existing Manholes £2,000 £0 £2,000 £2,000 £0
P11 Replace fencing around gardens of "Carnforth" £7,000 £0 £7,000 £0 £7,000
P12 Tarmac +Road Surface and Make up £8,000 £8,000 £10,000 £0 £10,000
P13 New 1.2m pedestrian pavement £1,000 £1,000 £0 £70,000 £1,000
P14 Mass concrete to foundation £1,000 £1,000 £0 £0 £0
P15 concrete base slab £5,000 £2,000 £0 £0 £0
P16 Concrete side walls £5,000 £3,000 £0 £0 £0
P17 Reinforcement (125 kg/ m3) £8,000 £3,000 £0 £0 £0
P18 Formwork £9,000 £3,000 £0 £0 £0
P19 Sheet piling 3m deep £21,000 £10,000 £0 £0 £0
P20 New Kerb edging £0 £0 £1,000 £9,000 £1,000

Temporary works
T1 site compound _ set up, fencing etc. £6,000 £6,000 £6,000 £6,000 £6,000
T2 welfare units £14,000 £14,000 £11,000 £11,000 £11,000
T3 Groundwater control in excavations £18,000 £18,000 £0 £0 £0
T4 Pumping to lower/ control RWL £30,000 £30,000 £0 £0 £0
T5 Pontoons for sheet piling in reservoir £28,000 £28,000 £0 £0 £0
T6 Traffic Management £130,000 £54,000 £54,000 £0 £54,000

£516,800 £288,800 £287,500 £223,000 £133,666

Minor items £104,000 £58,000 £58,000 £45,000 £27,000
Contractors  preliminaries £130,000 £73,000 £72,000 £56,000 £34,000

£750,800 £419,800 £417,500 £324,000 £194,666

Professional fees, surveys etc.
Engineers - design a and construction support £160 000 £90 000 £90 000 £70 000 £40 000
Ground investigation £15,000 £15,000 £6,000 £3,000 £3,000
Ecological surveys/ inputs £20,000 £20,000 £20,000 £5,000 £5,000
Other fees (land agents etc.) £20,000 £20,000 £20,000 £1,000 £10,000

£215,000 £145,000 £136,000 £79,000 £58,000

£970,000 £570,000 £560,000 £410,000 £260,000

30% 30% 30% 30% 30%
Optimis bias £291,000 £180,000 £170,000 £130,000 £78,000

£1,261,000 £750,000 £730,000 £540,000 £338,000
Total 3C (1 +2) £878,001

















Spillway Upgrade: Initial options report 
 

 

 
  71 

This can be compared with the current capacity of the offtake to Poynton reservoir as around 0.3 m3/s 
(description of diversion system in section 5.2 of 2019 flood study, and diversion flows included with results in 
Section 6.) It is concluded that it might be practicable to say double this to 0.6m3/s, but this would only be 4% of 
a T100 flood so is unlikely to be economic. 

Figure E.1 Watercourses posing flood risk to Poynton 

 






