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WETLAND BASIN - AS BUILT REVIEW

Introduction

This Technical Note has been prepared to summarise the review of as-built information for the wetland
basin at the Church Road development in Bishopstoke.

The basin is located on the edge of a wooded area, north of Bow Lake Gardens adjacent to the junction
with Breach Lane. The nearest post code and associated grid coordinates are SO50 6JJ and (446548,
120256), respectively.

Wetland Basin location overview.

The wetland basin is a downstream component of a surface water drainage system that is serving the
adjacent Vistry Homes (previously Bovis Homes) development and allows surface water runoff to be
stored, before being released at a controlled rate to the downstream field and surrounding wider area.

The following documents were reviewed:

(1) WSP Wetland Basin Rehabilitation Works ref. 5667-SD-030 Rev P02 (dated 11.01/23).

(2) Overflow Pond, As Built Survey ref. 13124 (dated 13.01.24).

The review also included a list of responses to queries that were raised by WSP to the contractor via Vistry
Homes.

WSP has relied on the information provided and has not conducted independent site inspection or survey
following completion of the work.
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Comparison of as-built details against WSP Design

The review covered:

A. Volume review – Isopachyte comparison of design and as-built survey
B. Comparison of outfall details
C. Review of photos included on as-built survey drawing.
D. Input of the As Built Survey information into WSP’s Microdrainage software model to assess the

performance of the as built structure against the design.

A. VOLUME REVIEW – ISOPACHYTE

An isopachyte comparison & spot check was conducted which allowed the comparison of the as-built
profile against WSP design information.

Isopachyte Summary.

The shade of green highlights areas of the basin where the constructed levels are lower than designed for.

The shade of blue highlights areas where constructed levels are higher than designed for.

Key sections have been produced, with solid lines showing the as-built profile and dashed lines showing
the design profile.
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.
Isopachyte Section Prof i le N.1.

Isopachyte Section Prof i le N.2.
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From observation, it was noted that the as-built basin has a profile that is close to the design one, with
much of the Basin falling within a +/- 100mm range (highlighted by the colour white). Localised areas of
higher-than-designed-for levels are indicated by the light blue colour. These areas fall within the range of
+100mm to +500mm.

The crest of the basin embankment on its north side is slightly lower than designed for, with a reduction in
basin crest level from a design level of 34.50m AOD to 34.39m AOD (at the lowest point).

Vistry Homes has confirmed that this variation is due to the proximity of the site boundary fence and
existing trees, which meant the height of the bund was adjusted during construction. Refer to extract of key
correspondence in Appendix.

B. COMPARISON OF OUTFALL DETAILS

The design specified a 90mm diam. outlet pipe to be set at 33.460m AOD.

The as-built survey confirms that the pipe outlet is set at a level of 33.442m AOD which is marginally lower
(18mm). Although the pipe diameter is not shown on the as-built survey, it was confirmed to be 90mm in
the follow up queries with the contractor.

The weir channel is set at 34.013 which is effectively the 34.010 design level. The as-built survey does not
include key dimensions of the weir channel. But these have been confirmed to be as designed in
subsequent correspondence. (refer to appendix for query correspondence details).

C.  REVIEW OF PHOTOS INCLUDED ON AS-BUILT SURVEY DRAWING.

Photos included on As Built Survey.
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Photos included in the survey show that gravel materials have been installed just downstream of the 90mm
diameter pipe outlet. WSP design allowed for 40mm single size shingle to be installed in a 300mm depth
gravel pit to help dissipate outflows from basin and reduce scour. 20mm shingle was originally installed
which will not be as efficient in reducing the risk of erosion. We understand that this has since been
replaced with 40mm single size shingle.

D. Input of the As Built Survey information into Microdrainage model to assess the
performance OF THE AS BUILT STRUCTURE AGAINST WSP PROPOSALS.

A copy of WSP’s MicroDrainage model was updated and assessed with the as-built information.

Our main observations and recommendations were as follows:

The as-built shape of the basin slightly reduces the available storage volume, which means that the
updated hydraulic model indicates an increased water level and discharge over the weir for the 1 in
100yr (climate change) storm event.
The slightly lower 90mm diameter pipe results in an increased head of water and a marginal increase in
the predicted 1yr discharge rate.
The difference in the discharge for the 1yr rainfall event is 0.2 l/s or 2% of the agreed rate. This
variation would not be material to downstream flood risk.
The discharge in the 30yr rainfall event remains below the agreed rate.
The discharge for the 100yr event is 3.1 l/s over the agreed 41.2 l/s rate (~7%). This is similarly unlikely
to have a noticeable downstream effect in this kind of storm event, however it is a more significant
increase and options were therefore considered to reduce the discharge back down to the agreed rate.
Installing a 100 x 200 piece of treated timber (of at least 500mm length) within the weir channel and
hence raising the weir level by 100mm would reduce the rate to 41.1 l/s. This was proposed be bolted
to the installed timber arrangement. The modelled maximum water level increased to 34.275m AOD,
which uses a portion of the available freeboard, but still leaves >100mm to the lowest point on the basin
perimeter (34.390m AOD)

A copy of the MicroDrainage calculation outputs for the as-built basin and for the 100mm increase in the
weir level is included in the Appendix. Summary tables are set out below.
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Summary of key points and WSP recommendations following initial review:

The main differences identified were:

Variation to basin geometry, due to the site boundary and tree constraints.
Reduction in basin crest level from design of 34.50m AOD to 34.39m AOD (at the lowest point) for the
same reasons as above.
18mm lower outfall pipe level.

The above differences result in a small reduction of the basin’s performance and target flow rates.

WSP therefore recommended that a piece of treated timber be installed within the weir channel to raise the
weir level by 100mm to reduce peak flows within agreed discharge rates.

Further installation and second review

The weir level was raised at the basin outlet in early 2024 and a photo of the installed timber weir provided,
together with confirmation of the dimensions. The installed weir is broadly in line with recommendations.

The height and width of the timber added to the weir channel are as proposed; the length is shorter than
recommended (recommended length was 500mm, 150mm installed). Please refer to appendix for relevant
correspondence.

It is anticipated that this will have a small effect on the coefficient of discharge of the weir. This effect is
expected to be small, and it is anticipated that the installed system should still operate in line with the
hydraulic calculations.
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To install the additional weir height, two pieces of timber have been used. The installation may affect the
longevity of the weir and WSP therefore recommends that the raised weir is added as a specific item to the
periodic SUDS maintenance inspections so that if any damage or deterioration is noted, it can be repaired
in a timely manner, to maintain operation in the 30yr and 100yr (climate change) rainfall events
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APPENDIX:

- WSP Wetland Basin Rehabilitation Works ref. 5667-SD-030 Rev P02 (dated 11.01/23).

- Overflow Pond, As Built Survey ref. 13124 (dated 13.01.24).

- MicroDrainage models

- Key Extracts of Correspondence including Queries.
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Blavignac, Julien

Subject: RE: Bow Lake Gardens

From: James Hammond <James.Hammond@vistry.co.uk>
Sent: Friday, April 19, 2024 10:27 AM
To: Beeching, Luke <Luke.Beeching@wsp.com>
Cc: Purcell, Simon <Simon.Purcell@wsp.com>; Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

Hi Luke,

I’ve contacted the Contractor and they have confirmed it is 150mm deep.

Please can your report be updated with this ‘as built’ information and reissued.

Noted on the future maintenance.

Regards

James

James Hammond
Senior Technical Manager

Mobile: 07811 988 798

Vistry Thames Valley
550 Oracle Parkway | Thames Valley Park
Reading I RG6 1PT | 01256 674100

From: Beeching, Luke <Luke.Beeching@wsp.com>
Sent: Thursday, April 18, 2024 5:26 PM
To: James Hammond <James.Hammond@vistry.co.uk>
Cc: Purcell, Simon <Simon.Purcell@wsp.com>; Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

NOTE: Email originated outside of Vistry Group.

Hi James,

Thanks for confirming that the timber is treated and is fixed securely to the larger weir structure by coach screws.

The installed timber shown in the photograph appears to be shorter than the 500mm minimum length suggested
(marked up extract below).  This will have a small effect on the coefficient of discharge of the weir, which would
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affect the flow rate. However this effect is expected to be small and the installed system should still operate in line
with the hydraulic calculations and flow rates set out in my e-mail of 04 March, below.

We have some concerns with the quality of the installation and that it is formed from two pieces of timber, but this
relates to the longevity and future maintenance rather than the immediate operation. We’d recommend that this
element is added as a specific item to note when the periodic SUDS maintenance inspections take place, so that if
there is any damage or deterioration it can be acted on at an appropriate time.

Kind regards,

Luke

From: James Hammond <James.Hammond@vistry.co.uk>
Sent: Wednesday, April 17, 2024 12:07 PM
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To: Beeching, Luke <Luke.Beeching@wsp.com>; Purcell, Simon <Simon.Purcell@wsp.com>
Cc: Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

Hi Luke,

Responses as follows:

Dimensions of the installed block; = 100 x 200
That it is a treated timber; = yes
How it is secured in place? = coach screws

From: Beeching, Luke <Luke.Beeching@wsp.com>
Sent: Wednesday, April 17, 2024 10:13 AM
To: James Hammond <James.Hammond@vistry.co.uk>; Purcell, Simon <Simon.Purcell@wsp.com>
Cc: Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

NOTE: Email originated outside of Vistry Group.

Hi James,

Thanks for the photo.  Are you able to confirm:
a) Dimensions of the installed block;
b) That it is a treated timber;
c) How it is secured in place?

Kind regards,

Luke
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T+ 44 (0) 2380 101705
M+ 44 (0) 7557 565630

WSP UK Ltd.
Grosvenor House, 2 Grosvenor Square
Southampton
SO15 2BE United Kingdom

wsp.com

From: James Hammond <James.Hammond@vistry.co.uk>
Sent: Tuesday, April 16, 2024 5:35 PM
To: Beeching, Luke <Luke.Beeching@wsp.com>; Purcell, Simon <Simon.Purcell@wsp.com>
Cc: Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

Hi Luke,

The Council have asked that the report is updated to show the additional timber (photo attached) as being
‘compliant’ with the recommendations in your report.

Please can you review and add an addendum to what was sent previously.

Regards

James

James Hammond
Senior Technical Manager

Mobile: 07811 988 798

Vistry Thames Valley
550 Oracle Parkway | Thames Valley Park
Reading I RG6 1PT | 01256 674100

From: Beeching, Luke <Luke.Beeching@wsp.com>
Sent: Monday, March 4, 2024 4:22 PM
To: James Hammond <James.Hammond@vistry.co.uk>; Purcell, Simon <Simon.Purcell@wsp.com>
Cc: Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

NOTE: Email originated outside of Vistry Group.

Hi James,
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Thank you for the responses to our queries. Further to my e-mail below we have now completed the review of the
as-built information provided.

The main differences identified are:
Variation to basin geometry, which we understand to be due to the site boundary and tree constraints as
per your comments below
Reduction in basin crest level from intended 34.50m AOD to 34.39m AOD (at the lowest point) for the same
reasons as above
18mm lower outfall pipe level

In relation to the gravel at the outfall, a larger stone size, such as the 40mm specified, would be preferable to
reduce erosion risk.

Review of updated modelling
The as-built shape of the basin slightly reduces the available storage volume, which means that the updated
hydraulic model indicates an increased water level and discharge over the weir for the 1 in 100 year (climate
change) storm event.  The slightly lower 90mm diameter pipe results in an increased head of water and a marginal
increase in the predicted 1 year discharge rate.

The difference in the discharge for the 1 year rainfall event is 0.2 l/s or 2% of the agreed rate and would not be
material to downstream flood risk, so we believe should be acceptable to Eastleigh Borough Council as local
planning authority.

The discharge in the 30 year rainfall event remains below the agreed rate.

The discharge for the 100 year event is 3.1 l/s over the agreed 41.2 l/s rate  (~7%). This is similarly unlikely to have a
noticeable downstream effect in this kind of storm event, however it is a more significant increase and we have
therefore looked at options to reduce the modelled discharge back down to the agreed rate. Installing a 100 x 200
piece of treated timber (of at least 500mm length) within the weir channel and hence raising the weir level by
100mm would reduce the modelled rate to 41.1 l/s. This could be bolted to the installed timber arrangement. The
maximum water level increases to 34.275m AOD, which uses some of the available freeboard, but still leaves
>100mm  to the lowest point on the basin perimeter (34.390m AOD)

We’ve attached the microdrainage calculation outputs for the as-built basin and for the option with a 100mm
increase in the weir level, and summary tables are set out below.

Agreed discharge rates are:

As-built basin
Return Period Critical Storm

Duration
Peak
Discharge Rate

Top Water
Level

1 year 720 min 11.2 l/s 33.929m
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30 year 180 min 19.2 l/s 34.076m
100 year
(+30% CC)

120 min 44.3 l/s 34.192m

As-built basin with raised weir proposal (+100mm)
Return Period Critical Storm

Duration
Peak
Discharge Rate

Top Water
Level

1 year 720 min 11.2 l/s 33.929m
30 year 240 min 15.1 l/s 34.137m
100 year
(+30% CC)

180 min 41.1 l/s 34.275m

Please let me know if you have any queries or would like to discuss any of the above.

Kind regards,

Luke

From: James Hammond <James.Hammond@vistry.co.uk>
Sent: Thursday, February 8, 2024 8:28 AM
To: Beeching, Luke <Luke.Beeching@wsp.com>; Purcell, Simon <Simon.Purcell@wsp.com>
Cc: Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

Hi Luke,

Please find below, responses in red from our Contractor:

To complete the review and provide comments please could you provide confirmation on the following points:
Width, length and vertical depth of the installed weir – the as-built installation detail appears to be different
to that proposed. In particular the sectional width of the overflow channel appears to be greater than
250mm = This is 250 mm wide
Confirmation that the installed pipe is 90mm diameter – no dimension is given on the survey = Yes 90 mm
Dia
Confirmation whether the pipe levels given for the outfall are invert or crown of pipe = Invert of pipe

We also have the following initial comments / queries:
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The gravel at the outfall looks to be smaller than the 40mm single size stone specified.= 20 mm was
installed, I can get this changed to 40 mm if required
Thank you for the confirmation that the liner has been installed, and this can be seen at the upstream end of
the pipe outfall in one of the photos. It appears to be missing on the downstream face of the control
structure – can it be confirmed that it is has been wrapped beneath the bank crest as indicated on the
design section? = Yes the linear was wrapped beneath as the design
The basin crest is slightly lower than the design, which will reduce the available freeboard. = Due to the
close proximity of the boundary fence, if we made the height of the bund any higher we would have needed
to reduce the internal size of the wetland basin (the banks would be to steep other wise)

Regards

James

James Hammond
Senior Technical Manager

Mobile: 07811 988 798

Vistry Thames Valley
550 Oracle Parkway | Thames Valley Park
Reading I RG6 1PT | 01256 674100

From: Beeching, Luke <Luke.Beeching@wsp.com>
Sent: Wednesday, February 7, 2024 10:32 AM
To: James Hammond <James.Hammond@vistry.co.uk>; Purcell, Simon <Simon.Purcell@wsp.com>
Cc: Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

NOTE: Email originated outside of Vistry Group.

Hi James,

We have carried an initial review of the as-built basin information, including:
Isopachyte comparison & spot check of sections against our drawing.
Comparison of outfall detail
Review of low-resolution photos included on as-built survey drawing

To complete the review and provide comments please could you provide confirmation on the following points:
Width, length and vertical depth of the installed weir – the as-built installation detail appears to be different
to that proposed. In particular the sectional width of the overflow channel appears to be greater than
250mm
Confirmation that the installed pipe is 90mm diameter – no dimension is given on the survey
Confirmation whether the pipe levels given for the outfall are invert or crown of pipe

We also have the following initial comments / queries:
The gravel at the outfall looks to be smaller than the 40mm single size stone specified.
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Thank you for the confirmation that the liner has been installed, and this can be seen at the upstream end of
the pipe outfall in one of the photos. It appears to be missing on the downstream face of the control
structure – can it be confirmed that it is has been wrapped beneath the bank crest as indicated on the
design section?
The basin crest is slightly lower than the design, which will reduce the available freeboard.

Kind regards,

Luke

From: James Hammond <James.Hammond@vistry.co.uk>
Sent: Monday, February 5, 2024 10:39 AM
To: Purcell, Simon <Simon.Purcell@wsp.com>
Cc: Beeching, Luke <Luke.Beeching@wsp.com>; Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

Hi Simon/Luke,

Please can you provide an update on the below.
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From: James Hammond <James.Hammond@vistry.co.uk>
Sent: Thursday, January 25, 2024 10:31 AM
To: Purcell, Simon <Simon.Purcell@wsp.com>
Cc: Beeching, Luke <Luke.Beeching@wsp.com>; Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

Hi Simon,

Thank you.

Yes, the liner was installed.

From: Purcell, Simon <Simon.Purcell@wsp.com>
Sent: Thursday, January 25, 2024 10:26 AM
To: James Hammond <James.Hammond@vistry.co.uk>
Cc: Beeching, Luke <Luke.Beeching@wsp.com>; Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

NOTE: Email originated outside of Vistry Group.

Hi james
Luke is currently reviewing

One point  - did you install a liner?
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Hertford SG13 7NN

wsp.com

Confidential
This message, including any document or file attached, is intended only for the addressee and may contain privileged and/or confidential
information. Any other person is strictly prohibited from reading, using, disclosing or copying this message. If you have received this message in
error, please notify the sender and delete the message. Thank you. WSP UK Limited, a limited company registered in England & Wales with
registered number 01383511. Registered office: WSP House, 70 Chancery Lane, London, WC2A 1AF.

From: James Hammond <James.Hammond@vistry.co.uk>
Sent: Thursday, January 25, 2024 9:52 AM
To: Purcell, Simon <Simon.Purcell@wsp.com>
Cc: Beeching, Luke <Luke.Beeching@wsp.com>; Bird, Kate <kate.bird@wsp.com>
Subject: RE: Bow Lake Gardens

Hi Simon,

Please can you provide an update on the below.

Regards

James

James Hammond
Senior Technical Manager

Mobile: 07811 988 798

Vistry Thames Valley
550 Oracle Parkway | Thames Valley Park
Reading I RG6 1PT | 01256 674100




