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SITE

PURPOSE OF THIS REPORT

PLANNING APPLICATION NUMBER

ANNEXES TO THIS REPORT

Annex A

Annex B

Annex C

Annex D

Annex E

Annex F

SITE LOCATION AND DESCRIPTION

National Grid Reference

Gross Site Area

Ground surface

Land at Bondfield Close, Wombwell, Barnsley.

This site-specific flood risk assessment is
required in connection with a planning
application to Barnsley Metropolitan Borough
Council for residential development of the site.

Not yet issued

Figures 1to 5

Topographical Survey Plan

Yorkshire Water sewer map

Site Layout Plan

Environment Agency fluvial flood map

Surface water run-off volumes: Tables F1 to

F8

See Figure 1 at Annex A.

439570E, 402904N

1.37ha

Approximately 88% permeable surface.

12% impermeable surface comprises hard
standing areas and former roadways.
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Topography

History

Watercourses

Reservoirs and Canals

Existing site drainage

THE DEVELOPMENT

VULNERABILITY CLASSIFICATION

FLOOD ZONE

REQUIREMENT TO CONSULT THE
ENVIRONMENT AGENCY

REQUIREMENT FOR THE SEQUENTIAL
TEST

REQUIREMENT FOR THE EXCEPTION
TEST

See topographical survey plan at Annex B.

Ground levels are generally in the range
72.0m to 73.0m AOD but a small mound in the
SE corner rises to 74.66m AOD.

Formerly a football ground, then a greyhound
stadium, then ‘The Gables School'.

The River Dove is approximately 1km to the
north of the site, flowing eastwards.

There is an un-named ordinary watercourse
approximately 0.75km to the south of the site,
flowing eastwards.

There is a disused canal approximately
0.70km to the east of the site.

There is evidence of existing site drainage in
the access road on the topographical survey
plan.

A 225mm diameter combined sewer crosses
the site as shown on the extract from the
sewer plan at Annex C

A development of 49 dwellings is proposed as
shown in the Site Layout Plan at Annex D.

The impermeable area will be approximately
50% of the gross site area.

The development is classified as ‘More
Vulnerable’, in accordance with Table 2 of the
Technical Guidance to the National Planning
Policy Framework (NPPF).

Flood zone 1.
See Environment Agency flood map at

Annex E.

Not required when the development is in flood
zone 1 and not within 20m of a main river or in
a critical drainage area.

Not required when the development is in flood
zone 1.

In accordance with Table 3 of the NPPF
Technical Guidance, there is no requirement
for the Exception Test.
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HISTORY OF FLOODING

FLUVIAL FLOODING

Functional floodplain

Annual probability of fluvial flooding

Flood defences

Fluvial flood hazard

Loss of floodplain storage

Obstruction to overland flow routes

Flood warning area

SURFACE WATER FLOODING

Risk of surface water flooding

Critical Drainage Areas

GROUNDWATER FLOODING

No known incidents.

The site is not in the functional floodplain.

0.1% or less.

None

None

None

None

The site is not in a flood warning area.

The Long Term Flood Risk surface water flood
map indicates a small area in the NW corner of
the site where a medium to high risk is
indicated. Elsewhere, a low risk is indicated.
There appears to be a flow path from the site
to Bondfield Close.

The site is not in a critical drainage area.

Groundwater flooding occurs when the water
table rises above the ground surface or enters
basements. It is typically associated with
highly permeable rock such as chalk and
highly fissured limestone.

These conditions are not present at the site
and so this risk is assessed to be low (less
than 0.1%)
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SEWER FLOODING

FLOODING FROM RESERVOIRS AND
CANALS

EFFECT OF THE DEVELOPMENT ON
FLOOD RISK

Fluvial and tidal flood risk

Surface water flood risk

Groundwater flood risk

Sewer flooding risk

EFFECT OF CLIMATE CHANGE

Sewer flooding can occur when the capacity of
the sewerage system is exceeded by
exceptional rainfall. There is no evidence that
the site has been affected by this type of
flooding. The capacity of the local sewers will,
from time to time, be exceeded, but this is
unlikely to occur more frequently than once in
30 years.

The risk of this type of flooding affecting the
site is assessed to be low.

The Environment Agency reservoirs flood map
shows the site is not in an area at risk from the
uncontrolled release of water from reservoirs.

The site is not in an area at risk from the
uncontrolled release of water from canals.

No effect

It is estimated that the development will
increase surface water run-off volumes by
approximately 56% overall, as shown in
Tables F1 - F4 at Annex F and Figures 2 and
3. This is due to the creation of impermeable
over approximately 50% of the gross site area.

No effect

No effect

Climate change must be considered over the
expected lifetime of the development which,
for residential development is defined to be
100 years in paragraph 026 of the Planning
Practice Guidance. Climate change must
therefore be considered up to 2116.

New guidance on the application of climate
change allowances was issued in February
2016 and updated on 12" April 2016. The
guidance provides the anticipated changes to
peak river flow and rainfall intensity for
different scenarios of carbon dioxide emissions
over future epochs up to 2115.

The effects of climate change on peak river
flow are not relevant to this FRA as the site is
not at risk from fluvial flooding.
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The current guidance requires the Central and
Upper End allowances to be used when
assessing the effects of increases to peak
rainfall intensities.  The allowances apply
across the whole of England and in the period
2070 to 2115 are:

e Central allowance: 20%

e Upper end allowance: 40%

The detailed drainage design must therefore
take into account the range of climate change
effects on rainfall intensity.

The effect of the new climate change
allowances on surface water run-off is shown
in Figures 4 and 5.

FLOOD RISK MANAGEMENT

Fluvial flood risk No recommendations

Surface water flood risk The effect of the development on surface
water flood risk can be mitigated by the
inclusion of sustainable drainage principles in
the detailed drainage design. The ground
investigation report' confirms that infiltration
drainage is a feasible option for the
development. The average infiltration rate
across the site was found to be 80.1 x10° m/s,
based on the BRE 365 methodology.

Attenuation storage Attenuation storage will be required, and the
form that this will take will be a matter for the
detailed design of the drainage system.
Preliminary estimates of attenuation storage,
assuming a discharge of 5 I/s and based on
the average of the central and upper end CCA
are as follows:

e 1in 30 years event: 505m°
e 1in 100 years event: 795m°.

See Tables F5 to F8 (Annex F) and Figures 4
and 5.

Residual surface water flood risks The detailed drainage design should ensure
that provision is made for the surface water
flow path in the NW part of the site and that
exceedance flow routes are managed to
minimise risks to people and property.

! Geotechnical and Geoenvironmental Site Investigation, Eastwood and Partners Report No: 40547-001, 11™ November
2016
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Groundwater flood risk

Sewer flooding risk

Reservoir flood risk

No recommendations.

No recommendations.

No recommendations.
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CONCLUSIONS

10.

11.

12.

The development classification is More
Vulnerable.

The site is in flood zone 1 where the annual
probability of fluvial flooding is less than 0.1%.

There is no requirement for the Environment
Agency to be consulted on this development.

There is no requirement for the development
to be subjected to the Sequential Test or the
Exception Test.

There is no evidence of the site having been
affected by flooding in the past.

The annual probability of surface water
flooding within the site is indicated to be
generally ‘Low’, but there is a small medium to
high risk in the NW part of the site. The
drainage system for the development will
mitigate this risk.

The risk of groundwater flooding is assessed
to be low.

The risk of sewer flooding is assessed to be
low.

The site is not in an area at risk of flooding
from reservoir failure.

The site is not in a flood warning area.

The development will create impermeable
area amounting to approximately 50% of the
gross area. This could increase rapid
response run-off volume by approximately
56% but the effect of this can be mitigated by
the implementation of sustainable drainage
principles.

Infiltration tests have confirmed the feasibility
of infiltration drainage for this development.

© JOC Consultants Ltd 2017
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RECOMMENDATIONS

USE OF REPORT

DISCLAIMER

13.

14.

Preliminary estimates of attenuation storage,
assuming a discharge of 5 I/s and based on
greenfield run-off rates indicate 270m® and
407.5 m® for the 1 in 30 and 1 in 100 years
events respectively. The actual storage
capacity will depend on the form of the
drainage system and soakaway design.

Subject to the implementation of the flood risk
management measures recommended in this
report, the development will not increase flood
risk elsewhere.

A detailed drainage design should be
prepared and submitted to Barnsley
Metropolitan Borough Council and Yorkshire
Water for approval, prior to construction of the
development.

The flood risk management measures
recommended in this report should be
implemented in the design and construction of
the development.

The above recommendations can be secured
by appropriately worded planning conditions.

This report is prepared specifically for Gleeson
Homes Ltd for the purpose of the
aforementioned planning application and the
report may not be used for any other purpose
and it may not be assigned to any third party
without our written permission.

This flood risk assessment is based on data
available at the time of its preparation and
JOC Consultants Ltd accepts no liability for
the consequences of any changes to or re-
assessment of this data in the future.

© JOC Consultants Ltd 2017
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Figures 1to 5
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Land off Bondfield Close, Wombwell, Barnsley
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Figure 1: Location Plan
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Figure 2: Effect of the development on rapid response surface water run-off

(3.3%
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Figure 3: Effect of the development on rapid response surface water run-off
(1% A.E.P. event)
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Figure 4: Surface water run-off from a 3.3% A.E.P. rainfall event including CCA

(post-development)
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Figure 5: Surface water run-off from a 1% A.E.P. rainfall event including CCA
(post-development)
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Yorkshire Water Sewer Map
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Site Layout Plan
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Environment Agency Flood Map
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Surface water run-off volumes: Tables F1 to F8
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Table F1: Rapid response run-off from 3.3% A.E.P. rainfall event: existing condition

Duration | Rainfall Area (m?) Volume (m®)
at Site Impervious Pervious Total Impervious | Pervious | Run-off
hours mm Area (ha) Area (ha) Area (ha) Area Area Volume
C, SPR HOST
90.0% 31.8%

0.0 0.0 0.17 1.20 1.37 0.00 0.00 0.00
0.5 23.5 0.17 1.20 1.37 35.81 89.76 125.57
1.0 28.6 0.17 1.20 1.37 43.58 109.23 152.82
2.0 34.7 0.17 1.20 1.37 52.88 132.53 185.41
3.0 38.9 0.17 1.20 1.37 59.28 148.57 207.85
4.0 42.1 0.17 1.20 1.37 64.15 160.80 224.95
6.0 47.2 0.17 1.20 1.37 71.93 180.27 252.20
8.0 51.1 0.17 1.20 1.37 77.87 195.17 273.04
12.0 57.1 0.17 1.20 1.37 87.01 218.09 305.10
18.0 65.5 0.17 1.20 1.37 99.81 250.17 349.98
24.0 72.3 0.17 1.20 1.37 110.17 276.14 386.31
36.0 82.9 0.17 1.20 1.37 126.33 316.63 442.95
48.0 914 0.17 1.20 1.37 139.28 349.09 488.37
72.0 97.3 0.17 1.20 1.37 148.27 371.63 519.89
96.0 101.8 0.17 1.20 1.37 155.13 388.81 543.94
144.0 108.3 0.17 1.20 1.37 165.03 413.64 578.67
192.0 113.3 0.17 1.20 1.37 172.65 432.74 605.39




Table F2: Rapid response run-off from 1% A.E.P. rainfall event: existing condition

Duration | Rainfall Area (m?) Volume (m®)

at Site Impervious Pervious Total Impervious | Pervious | Run-off

hours mm Area (ha) Area (ha) Area (ha) Area Area Volume
Cv SPR HOST
90.0% 31.8%

0.00 0.0 0.17 1.20 1.37 0.00 0.00 0.00
0.50 34.4 0.17 1.20 1.37 52.42 131.39 183.81
1.00 41.1 0.17 1.20 1.37 62.63 156.98 219.61
2.00 48.9 0.17 1.20 1.37 74.52 186.77 261.28
3.00 54.1 0.17 1.20 1.37 82.44 206.63 289.07
4.00 58.1 0.17 1.20 1.37 88.53 221.91 310.44
6.00 64.2 0.17 1.20 1.37 97.83 245.20 343.03
8.00 68.9 0.17 1.20 1.37 104.99 263.16 368.15
12.00 76.1 0.17 1.20 1.37 115.96 290.65 406.62
18.00 86.3 0.17 1.20 1.37 131.51 329.61 461.12
24.00 94.3 0.17 1.20 1.37 143.70 360.17 503.87
36.00 106.9 0.17 1.20 1.37 162.90 408.29 571.19
48.00 116.8 0.17 1.20 1.37 177.98 446.10 624.09
72.0 122.9 0.17 1.20 1.37 187.28 469.40 656.68
96.0 127.3 0.17 1.20 1.37 193.98 486.21 680.19
144.0 133.9 0.17 1.20 1.37 204.04 511.41 715.46
192.0 138.8 0.17 1.20 1.37 211.51 530.13 741.64




Table F3: Rapid response run-off from 3.3% A.E.P. rainfall event: post development condition

Duration | Rainfall Area (m?) Volume (m®)
at Site Impervious Pervious Total Impervious | Pervious | Run-off % increase
hours mm Area (ha) Area (ha) Area (ha) Area Area Volume in run-off volume
Cv SPR HOST
90.0% 31.8%

0.0 0.0 0.69 0.69 1.37 0.00 0.00 0.00

0.5 235 0.69 0.69 1.37 144.88 51.21 196.08 56%

1.0 28.6 0.69 0.69 1.37 176.32 62.32 238.64 56%

2.0 34.7 0.69 0.69 1.37 213.93 75.61 289.54 56%

3.0 38.9 0.69 0.69 1.37 239.82 84.76 324.58 56%
4.0 42.1 0.69 0.69 1.37 259.55 91.74 351.28 56%

6.0 47.2 0.69 0.69 1.37 290.99 102.85 393.84 56%

8.0 51.1 0.69 0.69 1.37 315.03 111.35 426.38 56%
12.0 57.1 0.69 0.69 1.37 352.02 124.42 476.44 56%
18.0 65.5 0.69 0.69 1.37 403.81 142.72 546.53 56%
24.0 72.3 0.69 0.69 1.37 445.73 157.54 603.27 56%
36.0 82.9 0.69 0.69 1.37 511.08 180.64 691.72 56%
48.0 91.4 0.69 0.69 1.37 563.48 199.16 762.64 56%
72.0 97.3 0.69 0.69 1.37 599.85 212.02 811.87 56%
96.0 101.8 0.69 0.69 1.37 627.60 221.82 849.42 56%
144.0 108.3 0.69 0.69 1.37 667.67 235.98 903.65 56%
192.0 113.3 0.69 0.69 1.37 698.49 246.88 945.37 56%




Table F4: Rapid response run-off from 1% A.E.P. rainfall event: post development condition

Duration | Rainfall Area (m?) Volume (m®)
at Site Impervious Pervious Total Impervious | Pervious | Run-off % increase
hours mm Area (ha) Area (ha) Area (ha) Area Area Volume in run-off volume
CV CV
90.0% 31.8%

0.00 0.0 0.69 0.69 1.37 0.00 0.00 0.00

0.50 34.4 0.69 0.69 1.37 212.08 74.96 287.03 56%
1.00 41.1 0.69 0.69 1.37 253.38 89.56 342.94 56%
2.00 48.9 0.69 0.69 1.37 301.47 106.55 408.02 56%
3.00 54.1 0.69 0.69 1.37 333.53 117.88 451.41 56%
4.00 58.1 0.69 0.69 1.37 358.19 126.60 484.79 56%
6.00 64.2 0.69 0.69 1.37 395.79 139.89 535.68 56%
8.00 68.9 0.69 0.69 1.37 424.77 150.13 574.90 56%
12.00 76.1 0.69 0.69 1.37 469.16 165.82 634.98 56%
18.00 86.3 0.69 0.69 1.37 532.04 188.05 720.09 56%
24.00 94.3 0.69 0.69 1.37 581.36 205.48 786.84 56%
36.00 106.9 0.69 0.69 1.37 659.04 232.93 891.97 56%
48.00 116.8 0.69 0.69 1.37 720.07 254,51 974.58 56%
72.00 122.9 0.69 0.69 1.37 757.68 267.80 | 1025.48 56%
96.00 127.3 0.69 0.69 1.37 784.80 277.38 | 1062.19 56%
144.00 133.9 0.69 0.69 1.37 825.49 291.77 | 1117.26 56%
192.00 138.8 0.69 0.69 1.37 855.70 302.44 1158.15 56%




Table F5: Post-development rapid response run-off from impervious area (3.3% A.E.P. rainfall

including central CCA)

Duration | Rainfall Area (m?) Volume (m®) Controlled run off Tangent
at Site Impervious Pervious Total Impervious | Pervious | Run-off m?
hours mm Area (ha) Area (ha) Area (ha) Area Area Volume m?
C, C, Controlled rate (I/s)
90.0% 0.0% 5.0

0.00 0.0 0.69 0.69 1.37 0.00 0.00 0.00 0.00 240.00
0.50 28.2 0.69 0.69 1.37 173.85 0.00 173.85 9.00 249.00
1.00 34.3 0.69 0.69 1.37 211.58 0.00 211.58 18.00 258.00
2.00 41.6 0.69 0.69 1.37 256.71 0.00 256.71 36.00 276.00
3.00 46.7 0.69 0.69 1.37 287.78 0.00 287.78 54.00 294.00
4.00 50.5 0.69 0.69 1.37 311.46 0.00 311.46 72.00 312.00
6.00 56.6 0.69 0.69 1.37 349.19 0.00 349.19 108.00 348.00
8.00 61.3 0.69 0.69 1.37 378.04 0.00 378.04 144.00 384.00
12.00 68.5 0.69 0.69 1.37 422.43 0.00 422.43 216.00 456.00
18.00 78.6 0.69 0.69 1.37 484.57 0.00 484.57 324.00 564.00
24.00 86.8 0.69 0.69 1.37 534.88 0.00 534.88 432.00 672.00
36.00 99.5 0.69 0.69 1.37 613.29 0.00 613.29 648.00 888.00
48.00 109.7 0.69 0.69 1.37 676.18 0.00 676.18 864.00 1104.00
72.00 116.8 0.69 0.69 1.37 719.83 0.00 719.83 1296.00 1536.00
96.00 122.2 0.69 0.69 1.37 753.12 0.00 753.12 1728.00 1968.00
144.00 130.0 0.69 0.69 1.37 801.20 0.00 801.20 2592.00 2832.00
192.00 136.0 0.69 0.69 1.37 838.19 0.00 838.19 3456.00 3696.00
Total Storage Requirement (m®) 240.00




Table F6: Post-development rapid response run-off from impervious area (3.3% A.E.P. rainfall

including upper end CCA)

Duration | Rainfall Area (m?) Volume (m®) Controlled run off Tangent
at Site Impervious Pervious Total Impervious | Pervious | Run-off m?
hours mm Area (ha) Area (ha) Area (ha) Area Area Volume m?
C, C, Controlled rate (I/s)
90.0% 0.0% 5.0

0.0 0.0 0.69 0.69 1.37 0.00 0.00 0.00 0.00 300.00
0.5 32.9 0.69 0.69 1.37 202.83 0.00 202.83 9.00 309.00
1.0 40.0 0.69 0.69 1.37 246.85 0.00 246.85 18.00 318.00
2.0 48.6 0.69 0.69 1.37 299.50 0.00 299.50 36.00 336.00
3.0 54.5 0.69 0.69 1.37 335.75 0.00 335.75 54.00 354.00
4.0 58.9 0.69 0.69 1.37 363.37 0.00 363.37 72.00 372.00
6.0 66.1 0.69 0.69 1.37 407.38 0.00 407.38 108.00 408.00
8.0 71.5 0.69 0.69 1.37 441.04 0.00 441.04 144.00 444.00
12.0 79.9 0.69 0.69 1.37 492.83 0.00 492.83 216.00 516.00
18.0 91.7 0.69 0.69 1.37 565.33 0.00 565.33 324.00 624.00
24.0 101.2 0.69 0.69 1.37 624.02 0.00 624.02 432.00 732.00
36.0 116.1 0.69 0.69 1.37 715.51 0.00 715.51 648.00 948.00
48.0 128.0 0.69 0.69 1.37 788.87 0.00 788.87 864.00 1164.00
72.0 136.2 0.69 0.69 1.37 839.80 0.00 839.80 1296.00 1596.00
96.0 142.5 0.69 0.69 1.37 878.64 0.00 878.64 1728.00 2028.00
144.0 151.6 0.69 0.69 1.37 934.74 0.00 934.74 2592.00 2892.00
192.0 158.6 0.69 0.69 1.37 977.89 0.00 977.89 3456.00 3756.00
Total Storage Requirement (m®) 300.00
Average: 270.00




Table F7: Post-development rapid response run-off from impervious area (1% A.E.P. rainfall including central CCA)

Duration | Rainfall Area (m?) Volume (m®) Controlled run off Tangent
at Site Impervious Pervious Total Impervious | Pervious | Run-off
hours mm Area (ha) Area (ha) Area (ha) Area Area Volume m? m?
C, C, Controlled rate (I/s)
90.0% 0.0% 20.2

0.0 0.0 0.69 0.69 1.37 0.00 0.00 0.00 0.00 365.00
0.5 41.3 0.69 0.69 1.37 254.49 0.00 254.49 9.00 374.00
1.0 49.3 0.69 0.69 1.37 304.06 0.00 304.06 18.00 383.00
2.0 58.7 0.69 0.69 1.37 361.76 0.00 361.76 36.00 401.00
3.0 64.9 0.69 0.69 1.37 400.23 0.00 400.23 54.00 419.00
4.0 69.7 0.69 0.69 1.37 429.82 0.00 429.82 72.00 437.00
6.0 77.0 0.69 0.69 1.37 474.95 0.00 474.95 108.00 473.00
8.0 82.7 0.69 0.69 1.37 509.72 0.00 509.72 144.00 509.00
12.0 91.3 0.69 0.69 1.37 562.99 0.00 562.99 216.00 581.00
18.0 103.6 0.69 0.69 1.37 638.45 0.00 638.45 324.00 689.00
24.0 113.2 0.69 0.69 1.37 697.63 0.00 697.63 432.00 797.00
36.0 128.3 0.69 0.69 1.37 790.85 0.00 790.85 648.00 1013.00
48.0 140.2 0.69 0.69 1.37 864.09 0.00 864.09 864.00 1229.00
72.0 147.5 0.69 0.69 1.37 909.21 0.00 909.21 1296.00 1661.00
96.0 152.8 0.69 0.69 1.37 941.77 0.00 941.77 1728.00 2093.00
144.0 160.7 0.69 0.69 1.37 990.59 0.00 990.59 2592.00 2957.00
192.0 166.6 0.69 0.69 1.37 1026.84 0.00 1026.84 3456.00 3821.00
Total Storage Requirement (m®) 365.00




Table F8: Post-development rapid response run-off from impervious area (1% A.E.P. rainfall including upper end CCA)

Duration | Rainfall Area (m?) Volume (m®) Controlled run off Tangent
at Site Impervious Pervious Total Impervious | Pervious | Run-off
hours mm Area (ha) Area (ha) Area (ha) Area Area Volume m? m?
C, C, Controlled rate (I/s)
90.0% 0.0% 20.2

0.0 0.0 0.69 0.69 1.37 0.00 0.00 0.00 0.00 450.00
0.5 48.2 0.69 0.69 1.37 296.91 0.00 296.91 9.00 459.00
1.0 57.5 0.69 0.69 1.37 354.73 0.00 354.73 18.00 468.00
2.0 68.5 0.69 0.69 1.37 422.06 0.00 422.06 36.00 486.00
3.0 75.7 0.69 0.69 1.37 466.94 0.00 466.94 54.00 504.00
4.0 81.3 0.69 0.69 1.37 501.46 0.00 501.46 72.00 522.00
6.0 89.9 0.69 0.69 1.37 554.11 0.00 554.11 108.00 558.00
8.0 96.5 0.69 0.69 1.37 594.68 0.00 594.68 144.00 594.00
12.0 106.5 0.69 0.69 1.37 656.82 0.00 656.82 216.00 666.00
18.0 120.8 0.69 0.69 1.37 744.86 0.00 744.86 324.00 774.00
24.0 132.0 0.69 0.69 1.37 813.90 0.00 813.90 432.00 882.00
36.0 149.7 0.69 0.69 1.37 922.65 0.00 922.65 648.00 1098.00
48.0 163.5 0.69 0.69 1.37 1008.10 0.00 1008.10 864.00 1314.00
72.0 1721 0.69 0.69 1.37 1060.75 0.00 1060.75 1296.00 1746.00
96.0 178.2 0.69 0.69 1.37 1098.73 0.00 1098.73 1728.00 2178.00
144.0 187.5 0.00 0.00 0.00 0.00 0.00 0.00 2592.00 3042.00
192.0 194.3 0.00 0.00 0.00 0.00 0.00 0.00 3456.00 3906.00
Total Storage Requirement (m®) 450.00
Average: 407.50




End of Report





