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Introduction

This note presents the findings of a desktop investigation into flooding and drainage issues for a
potential mixed use development site in the east of Harleston, Norfolk. The site is identified as
GNLP2136 in the Greater Norwich Local Plan Regulation 18 Consultation.

The site extends to approximately 27 ha of predominantly undeveloped greenfield land. The site
lies to the west of the A143 and south of Green Lane, and is approximately centred on Ordnance
Survey grid reference 625336,283181.

Flooding

The site lies in Flood Zone 1 (see map extract below) and is not therefore considered to likely to be
affected by floodwater from a watercourse (or tidal source).
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The surface water flood map for the area (see extracts below) shows a band of shallow low risk, surface
water flooding flowing northwards through the east of the site (eventually entering the
ditch/watercourse to the north of Green Lane). The map also picks out the land drainage/boundary
ditch network on and around the site. The limited extent and/or low probability of the flooding means
that it is not considered to pose any notable or unmanageable constraint to the development of the
site. The inclusion of a shallow landscaped channel and/or low bund in the east of the site would allow
for the surface water flow route to be maintained without causing any negative on or off-site effects.
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The most notable off-site area of flooding shown on the surface water flood map is the pooling to the
east of the A143. The pooling is apparently the result of the combination of the alighnment of the A143
embankment and a restriction in the Green Lane watercourses/drainage ditches where they have
been piped beneath the A143 (the images below show the apparent outlets to the Green Lane
watercourses/drainage ditches to the west of the A143).

Headwalls at the heads of the two Green Lane watercourses/drainage ditches to the west of the A 143 (north of Green Lane on the left,
south of Green Lane on the east)

As the extent of the pooling upstream of the A143 is limited, and the result of overland rural flow, it

is not considered to pose a notable threat to the structure of the A143, or threaten to overwhelm the
‘structure’ and flow towards the site. In other words the area of flooding is not analogous to a
reservoir, and the A143 is not acting on the scale of a reservoir embankment or flood defence
structure.

The appended Anglian Water sewer plan shows surface water sewers to the west and north of the
site. There is also an unmapped short length of surface water sewer along the site’s western
boundary. The precise location of the sewer (or its adoption status) is not defined in this note.
However, from plans submitted to South Norfolk planning department and the position of manholes
observed during a site visit, the sewer is the outfall for the Persimmon Homes “Harvest Way”
development. The outfall crosses into the site at a point adjacent to the north-western corner of the
Harvest Way basin, runs north (following the western boundary ditch) for some 50 m before outfalling
to the ditch through a brick headwall (see images overleaf). For clarity, there is also a length of
wastewater sewer shown running from the Harvest Way development to Green Lane, along the
western boundary.

None of the surface water sewers in the area are considered to pose a notable or unmanageable threat
to the proposed development. In the event that any of them become overloaded (because of an
intense rainfall event for example) then any floodwater arising from manholes would tend to be



directed away from the site and/or be intercepted by the existing ditch network. At the
masterplanning stage, space for access and a maintenance strip for the boundary ditch and sewers
will be provided along the western site boundary. This strip will also allow any flood flows from the
surface water sewer to be routed northwards and/or into the ditch.

Image showing the Harvest way development outfall to the western boundary ditch, looking north towards Green Lane
The site geology (Boulder Clay over Crag) suggests that groundwater flooding (i.e. flooding arising from
a significant rise in the level of a regional or local groundwater body) is not a realistic threat to the
site.

Surface water management

The site is underlain by Boulder Clay over Crag. British Geological Society (BGS) borehole data
(available online) suggests that the Crag is not shallow enough to allow the site to be drained using
‘normal’ depth infiltration methods. Subject to later stage intrusive investigations it is therefore
proposed to discharge runoff from the development to the on-site ditch network. Flows would be
limited to the mean annual greenfield runoff rate (Qgar) calculated for the post development
impermeable catchment. On-site attenuation would be provided in order to manage the runoff
generated by the development for up to and including the 1 in 100 annual probability storm, inclusive
of the requisite climate change allowance (currently an allowance of 40 %).

The volume required to attenuate flows to the mean annual greenfield rate per 1 hectare of newly
created impermeable cover is approximately 1,300 m3 which would readily fit within the site
boundary.



'CANNON

CONSULTING ENGINEERS
Highways, Transport & [nfrastructure Planning

Surface water storage estimate — greenfield discharge
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Appended information
Anglian Water sewer plans
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Manhole Reference |Easting Northing Liquid Type [Cover Level |Invert Level Depth to Invert
0200 625032 283266 F - - -
0301 625035 283379 F 32.24 31.21 1.03
0302 625080 283328 F 33.58 32.44 1.14
0303 625065 283353 F 32.85 31.26 1.59
0401 625023 283475 F 30.31 28.07 2.24
0402 625070 283478 F 29.96 28.28 1.68
0403 625092 283402 F 32.18 30.56 1.62
0404 625078 283449 F 31.29 29.66 1.63
0502 625005 283562 F 28.1 26.71 1.39
0503 625079 283564 F 28.93 27.32 1.61
0504 625002 283542 F 28.56 26.93 1.63
0506 625000 283563 F - - -
0601 625042 283613 F - - -
0602 625070 283646 F - - -
0603 625079 283697 F 26.12 22.7 3.42
0701 625042 283712 F 25.61 23.8 1.81
0702 625042 283743 F 24.97 22.89 2.08
0704 625024 283776 F 23.72 22.11 1.61
0705 625045 283787 F 23.64 22.42 1.22
0706 625023 283782 F - - -
0801 625001 282844 F - - -
0801 625039 283835 F 24.12 23.02 1.1
0802 625067 283802 F 23.93 22.63 1.3
0803 625011 283803 F 23.07 21.57 15
0804 625051 283812 F - - -
0805 625040 283804 F - - -
1301 625129 283377 F 33 31.67 1.33
1302 625142 283337 F 33.77 32.67 11
1303 625173 283359 F 33.42 32.19 1.23
1304 625102 283372 F 32.55 31.17 1.38
1401 625137 283418 F 32.13 31.07 1.06
1402 625153 283414 F 32.47 31.19 1.28
1403 625131 283495 F 30.17 28.78 1.39
1404 625125 283491 F 30.23 28.76 1.47
1501 625156 283572 F 28.57 27.78 0.79
1502 625194 283516 F 30.02 29.25 0.77
1509 625099 283555 F 28.86 27.32 1.54
1601 625128 283639 F 27.04 25.55 1.49
1602 625147 283659 F 26.81 24.47 2.34
1603 625183 283682 F - - -
1604 625190 283684 F 27.5 25.53 1.97
1701 625126 283715 F 24.87 23.49 1.38
1702 625109 283750 F 24.41 23.13 1.28
2501 625255 283536 F 31.02 29.25 1.77
2502 625220 283593 F 29.46 28.33 1.13
2601 625288 283613 F 29.99 29.06 0.93
2602 625270 283686 F 28.48 26.57 191
2605 625202 283649 F - - -
3501 625315 283556 F 31.51 30.02 1.49
5102 624593 283150 F 335 31.33 2.17
5307 624599 283378 F 26.26 24.51 1.75
5308 624599 283349 F 28 26.34 1.66
5402 624594 283459 F 25.83 24.17 1.66
6001 624607 283079 F 33.8 32.26 154
6002 624651 283044 F 35.65 33.44 2.21
6004 624647 283080 F 35.32 34.16 1.16
6005 624633 283086 F 35.36 34.15 1.21
6006 624672 283044 F - - -
6101 624610 283139 F 33.64 31.45 2.19
6102 624621 283143 F 33.54 31.56 1.98
6103 624650 283131 F 34.05 32.24 1.81
6104 624635 283181 F - - -
6105 624630 283107 F 34.48 33.71 0.77
6106 624666 283132 F 34.31 33.38 0.93
6201 624622 283262 F - - -
6202 624661 283252 F 31.17 29.07 21
6203 624681 283272 F 30.6 29.36 1.24
6204 624684 283222 F 31.95 29.49 2.46
6205 624688 283233 F 3154 29.73 1.81
6401 624600 283461 F 25.51 23.72 1.79
6402 624640 283499 F 24.73 23.33 14
6403 624621 283438 F 25.1 24.19 0.91
6404 624668 283499 F - - -
6405 624663 283468 F - - -
6501 624628 283505 F 24.76 22.85 1.91
6502 624649 283537 F 24.33 22.37 1.96
6503 624677 283586 F 23.76 21.74 2.02
6504 624671 283592 F 24.54 22.6 1.94
6505 624650 283508 F - - -
6506 624654 283508 F - - -
6507 624670 283504 F - - -
6601 624694 283604 F 23.54 21.6 1.94
6602 624652 283693 F 25.67 24.02 1.65
6603 624655 283635 F 25.55 23.5 2.05
6701 624654 283705 F 25.73 24.2 1.53
6702 624673 283772 F 19.04 17 2.04
6703 624668 283777 F 19.7 17.088 2.612
6704 624671 283796 F 20.07 17.179 2.891
6705 624600 283784 F 20.06 18.308 1.752
6801 624660 282836 F 38.11 34.56 3.55
6804 624687 283815 F 27.72 26.23 1.49
6900 624698 282931 F - - -
6901 624699 282906 F - - -
6903 624654 282975 F - - -
6904 624632 282970 F - - -
6905 624659 282982 F - - -
7000 624747 283015 F - - -
7001 624743 283045 F - - -
7002 624721 283045 F - - -
7101 624698 283190 F 32.3 31.35 0.95
7102 624700 283167 F 33.08 32.05 1.03
7103 624703 283139 F 33.79 32.73 1.06
7104 624759 283181 F 32.45 31.42 1.03
7105 624740 283180 F 32.56 30.81 1.75
7106 624763 283155 F 33.04 31.82 1.22
7107 624770 283127 F 33.48 32.33 1.15
7201 624703 283294 F 30.19 29.46 0.73
7202 624703 283244 F 31.49 29.85 1.64
7203 624719 283251 F 31.05 30 1.05
7204 624744 283260 F 31.07 30.07 1
7205 624750 283261 F 30.96 30.09 0.87
7206 624729 283209 F 32.33 30.27 2.06
7207 624699 283210 F 32.21 29.83 2.38
7208 624775 283273 F 30.83 30.55 0.28
7209 624797 283282 F 31.29 30.71 0.58
7210 624797 283249 F - - -
7301 624727 283311 F 30.01 29.63 0.38
7302 624754 283323 F 30.11 29.76 0.35
7303 624787 283332 F 30.4 29.99 0.41
7501 624730 283578 F 24.32 22.65 1.67
7502 624762 283542 F 26.01 24.38 1.63
7503 624791 283503 F 27.58 25.38 2.2
7601 624737 283661 F 22.59 21.34 1.25
7602 624716 283625 F 23.12 21.43 1.69
7603 624697 283604 F 23.47 21.53 1.94
7604 624731 283656 F 22.62 20.69 1.93
7605 624713 283627 F 23.24 21.22 2.02
7700 624746 282774 F - - -
7701 624771 283738 F 22.04 20.19 1.85
7702 624764 283736 F 22.21 20.2 2.01
7703 624769 283735 F 22.07 21.22 0.85
7704 624778 283732 F 21.72 20.06 1.66
7705 624763 283709 F 22.06 20.5 1.56
7706 624778 283746 F - - -
7801 624747 282845 F 38.28 35.07 3.21
7802 624700 282881 F - - -
7803 624707 282873 F - - -
7803 624799 283847 F - - -
7804 624718 282873 F - - -
7805 624787 282890 F - - -
7806 624773 282875 F - - -
7807 624761 282875 F - - -
7900 624777 282988 F - - -
7901 624749 282987 F - - -
7902 624778 282941 F - - -
7903 624736 282940 F - - -
7904 624704 282939 F - - -
7951 624777 282965 F - - -
8101 624829 283184 F - - -
8102 624876 283197 F - - -
8103 624843 283151 F 33.608 32.488 1.12
8104 624890 283108 F 35.393 33.055 2.338
8105 624866 283104 F 34.9 32.878 2.022
8201 624841 283293 F 31.95 30.97 0.98
8202 624817 283240 F - - -
8203 624823 283212 F - - -
8204 624883 283230 F - - -
8301 624809 283343 F 31.14 30.26 0.88
8302 624834 283347 F 31.73 30.92 0.81
8303 624860 283346 F - - -
8304 624890 283345 F 32.13 32.12 0.01
8401 624834 283432 F 30.07 27.97 21
8402 624885 283447 F 30.29 28.96 1.33
8700 624871 282706 F 41.067 38.68 2.387
8701 624863 282781 F 40.134 37.691 2.443
8701 624894 283746 F 23.13 21.03 21
8702 624803 282779 F - 36.862 -
8702 624852 283799 F 20.94 19.37 1.57
8703 624873 283773 F 22.047 20.247 1.8
8704 624875 283780 F 21.94 20.34 1.6
8705 624886 283790 F 22.157 20.457 1.7
8801 624827 282841 F 38.47 35.54 2.93
8801 624802 283846 F - - -
8802 624801 282843 F - 36.02 -
8802 624862 283823 F 21.28 - -
8803 624842 283806 F 20.95 19.78 1.17
8803 624853 282892 F - - -
8804 624841 282892 F - - -
8805 624813 282891 F - - -
8806 624899 282843 F - - -
8807 624893 282861 F - - -
8808 624893 282865 F - - -
8900 624846 282935 F - - -
8901 624845 282967 F - - -
8902 624844 282990 F - - -
8903 624839 282989 F - - -
8904 624808 282989 F - - -
8905 624846 282920 F - - -
8906 624852 282915 F - - -
8907 624891 282991 F - - -
9000 624935 283017 F - - -
9001 624935 283026 F - - -
9101 624917 283158 F - - -
9102 624938 283110 F 36.198 33.412 2.786
9301 624952 283397 F 31.48 30.1 1.38
9302 624963 283371 F 32.2 30.54 1.66
9303 624976 283335 F 32.77 31.16 1.61
9304 624983 283322 F - - -
9305 624992 283305 F 33.29 314 1.89
9401 624939 283430 F 30.94 29.54 14
9402 624907 283439 F 30.28 - -
9403 624985 283498 F - - -
9404 624983 283498 F - - -
9501 624998 283583 F 28.06 26.32 1.74
9502 624934 283511 F - - -
9503 624951 283519 F - - -
9504 624996 283540 F - - -
9505 624967 283526 F - - -
9506 624999 283592 F - - -
9507 624972 283522 F - - -
9508 624978 283514 F - - -
9509 624981 283505 F - - -
9510 624988 283504 F - - -
9601 624943 283685 F 26.43 24.55 1.88
9602 624984 283609 F - - -
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Manhole Reference |Easting Northing Liquid Type |Cover Level |Invert Level Depth to Invert
9701 624987 282763 F 39.91 38.1 1.81
9702 624989 282747 F 40.02 38.31 1.71
9801 624922 282844 F 38.19 36.23 1.96
9802 624925 282817 F 39.23 36.57 2.66
9803 624970 282836 F 39.21 37.1 211
9804 624900 282848 F - - -
9805 624901 282872 F - - -
9806 624901 282894 F - - -
9806 624988 283833 F 23.37 20.896 2.474
9807 624919 282896 F - - -
9807 624970 283825 F 22.038 20.058 1.98
9808 624916 283811 F 22.457 20.807 1.65
9809 624935 283817 F 22.524 21.174 1.35
9900 624933 282911 F - - -
9901 624934 282943 F - - -
9902 624933 282971 F - - -
9903 624924 282979 F - - -
9904 624939 282995 F - - -
9905 624953 282992 F - - -
9906 624911 282992 F - - -
9907 624935 282919 F - - -
0251 625035 283267 S - - -
0352 625031 283358 S 32.63 31.43 1.2
0451 625016 283480 S 30.37 28.03 2.34
0651 625061 283605 S 27.64 25.87 1.77
0652 625074 283652 S - - -
0653 625088 283694 S 25.61 23.54 2.07
0751 625056 283764 S - - -
0752 625049 283760 S - - -
0753 625043 283773 S - - -
0754 625039 283755 S - - -
0755 625049 283711 S - - -
0756 625067 283799 S 23.94 22.31 1.63
0851 625012 283844 S - - -
0853 625044 283832 S 24.15 21.49 2.66
1451 625132 283492 S 30.3 27.49 281
1551 625179 283581 S - - -
1552 625185 283565 S - - -
1553 625198 283539 S - - -
1554 625126 283565 S - - -
1555 625140 283569 S - - -
1556 625149 283572 S - - -
1557 625187 283584 S - - -
1651 625113 283629 S 25.65 23.65 2
1652 625124 283604 S 27.09 24.28 2.81
1653 625170 283622 S 27.77 25.01 2.76
1654 625132 283640 S 26.96 25.35 1.61
1655 625151 283658 S 26.87 24.86 2.01
1656 625189 283680 S 27.56 25.84 1.72
1657 625198 283650 S 28.53 27.03 15
1751 625128 283712 S - - -
1752 625106 283757 S 24.44 22.83 1.61
2551 625210 283519 S 30.43 27.22 3.21
2552 625217 283594 S - - -
2651 625262 283680 S 28.5 26.8 1.7
2652 625256 283606 S - - -
5453 624598 283462 S 25.47 22.76 2.71
6051 624667 283097 S - - -
6052 624662 283088 S - - -
6053 624676 283074 S - - -
6054 624670 283041 S - - -
6055 624601 283074 S - - -
6151 624668 283188 S - - -
6152 624667 283171 S - - -
6153 624666 283135 S - - -
6154 624666 283112 S - - -
6251 624675 283220 S - - -
6356 624601 283354 S - - -
6451 624634 283487 S 24.76 22.64 2.12
6452 624641 283493 S 24.72 22.51 221
6453 624616 283438 S - - -
6551 624646 283510 S 24.55 22.17 2.38
6552 624638 283522 S 24.56 21.94 2.62
6553 624652 283531 S - 21.77 -
6554 624665 283559 S 23.96 21.33 2.63
6555 624680 283579 S - - -
6556 624673 283588 S - - -
6557 624611 283595 S - - -
6650 624658 283631 S - - -
6651 624642 283626 S - - -
6652 624637 283621 S - - -
6653 624630 283615 S - - -
6751 624670 282762 S 39.904 37.418 2.486
6751 624675 283760 S 18.57 18.11 0.46
6752 624681 283783 S 19.89 18.538 1.352
6753 624606 283786 S - 19.407 -
6950 624700 282936 S - - -
7051 624756 283044 S - - -
7052 624739 283043 S - - -
7053 624771 283046 S - - -
7251 624760 283291 S 30.81 29.23 1.58
7252 624766 283269 S 30.06 29.24 0.82
7253 624781 283214 S 31.86 30.55 1.31
7254 624742 283210 S - - -
7255 624725 283215 S - - -
7351 624752 283326 S 29.72 28.39 1.33
7651 624702 283610 S 23.32 20.6 2.72
7652 624735 283654 S 22.61 20.04 2.57
7751 624735 282769 S 39.904 - -
7752 624777 282774 S 39.904 37.866 2.038
7752 624772 283731 S 21.87 19.46 241
7850 624702 282875 S - - -
7851 624716 282875 S - - -
7852 624739 282876 S - - -
7853 624792 282892 S - - -
7854 624777 282877 S - - -
7855 624759 282876 S - - -
7950 624779 282986 S - - -
7952 624779 282966 S - - -
7953 624780 282940 S - - -
7954 624738 282938 S - - -
7955 624701 282907 S - - -
8051 624817 283061 S - - -
8052 624804 283046 S - - -
8053 624821 283047 S - - -
8054 624831 283048 S - - -
8055 624870 283050 S - - -
8056 624880 283050 S - - -
8057 624888 283050 S - - -
8058 624810 283015 S - - -
8059 624808 283045 S - - -
8151 624860 283111 S 34.845 34.025 0.82
8152 624837 283155 S - - -
8153 624884 283164 S - - -
8155 624871 283104 S 34.91 34.075 0.835
8251 624820 283219 S - - -
8252 624815 283238 S - - -
8351 624844 283361 S - - -
8451 624882 283418 S - - -
8751 624800 282777 S 39.904 37.985 1.919
8751 624853 283791 S - - -
8752 624861 282779 S 40.08 38.209 1.871
8752 624892 283740 S - - -
8753 624869 282705 S 41.067 39.389 1.678
8753 624879 283781 S 23.026 19.926 3.1
8850 624851 282894 S - - -
8851 624839 282894 S - - -
8851 624845 283801 S - - -
8852 624813 282893 S - - -
8852 624877 283829 S - - -
8853 624875 282895 S - - -
8853 624847 283810 S - - -
8854 624889 282896 S - - -
8854 624853 283818 S - - -
8855 624887 282868 S - - -
8950 624812 282987 S - - -
8951 624842 282988 S - - -
8952 624868 282989 S - - -
8953 624844 282934 S - - -
8954 624850 282913 S - - -
8955 624893 282990 S - - -
9051 624908 283050 S - - -
9052 624943 283049 S 37.2 35.025 2.175
9054 624941 283099 S 36.57 35.13 1.44
9055 624932 283098 S 36.245 34.239 2.006
9056 624933 283018 S - - -
9057 624933 283028 S - - -
9150 624931 283108 S 36.107 34.219 1.888
9151 624942 283109 S 36.274 34.239 2.035
9351 624980 283334 S - - -
9352 624994 283307 S - - -
9651 624934 283690 S - - -
9652 624957 283669 S - - -
9653 624980 283621 S - - -
9751 624902 283799 S 22.446 20.246 2.2
9851 624911 282806 S 39.734 38.596 1.138
9852 624902 282896 S - - -
9852 624916 283808 S 22.452 20.502 1.95
9853 624903 282870 S - - -
9853 624934 283814 S 22.538 20.838 1.7
9854 624917 282897 S - - -
9854 624957 283812 S 22.656 21.206 1.45
9855 624970 283822 S 23.006 21.606 1.4
9856 624988 283830 S 23.346 21.946 1.4
9950 624932 282913 S - - -
9951 624909 282990 S - - -
9952 624922 282979 S - - -
9953 624936 282994 S - - -
9954 624954 282990 S - - -
9955 624932 282969 S - - -
9956 624932 282944 S - - -
9957 624933 282927 S - - -

Manhole Reference

Easting

Northing

Liquid Type

Cover Level

Invert Level

Depth to Invert

Our Ref: 285248 - 2




