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23 August 2016

FOUL WATER DRAINAGE REPORT

Site Address: Linton Village, Cambridge.
Brief: To consider foul water sewerage capacities for extant and proposed housing loads.

Appendices: A. Location Plan.
B. Anglian Water record drawings.
C. Capacity Calculations for the extant sewerage loads.

D. Capacity Calculations for the proposed sewerage loads.

Discussion: Linton Parish Council have expressed concerns with regard to the capacity of
the foul water sewerage system serving the Village of Linton. Their concerns are expressed
by their perception that foul water drainage issues are becoming more frequent. Their
concerns are further heightened by proposals to develop lands bounded by Lonsdale to the
west and Harefield Rise and Kenwood Gardens to the south. The development proposals are

for 50 dwellings. Refer to Appendix A for Location Plan

Foul Water Sewerage loadings and capacities: The foul water sewerage system has been
considered using the Sewers for Adoption 7th Edition standards and the 'discharge unit'
methodology. All of the occupied buildings have been assessed with a standard 3.5
discharge units (DU's) per building. No allowances have been used to consider highway
drainage or informal connections. The Colebrook-White formula has been used for
determining the necessary pipe capacities. The sewerage data has been taken from Anglian
Water record plans attached as Appendix B. The principal foul sewerage is shown upon the
record plan highlighted red with the pipe numbers (Pn) shown for reference to the
spreadsheets. The sewage loadings have been calculated within the spreadsheet to consider

foul water flows and pipe capacities relative to the available gradients.



The potential flow rates have been calculated using the standard formula from BS EN 12056-
2:2000 given as Q = kpyXnpy with a frequency factor (kpy) used to represent intermittent
discharges from dwellings, quest houses and offices.

The Anglian Water data provision is not complete and where there are gaps in the data the
nearest upstream and downstream invert levels have been used in the spreadsheets to give an
average gradient for the sewer sections.

The flow capacity and flow velocity of the individual sewers has been calculated and is
presented within the spreadsheets as FAIL or OK. The capacity check is between the
calculated flow and the capacity of the sewer, whilst the velocity check is in comparison to
the minimum requirement of 0.75 meters per second (m/s).

With reference to the spreadsheet for the extant situation (please refer to Appendix C) it can
be seen that a number of sewer sections are in a parlous configuration. Sewer sections
Pn1.07, Pn1.08, Pn1.09, Pn 1.10, and Pnl1.11 all fail as not being able to generate sufficient
self-cleansing velocities, whilst sewer sections Pn1.10, Pnl.11, Pnl.12, and Pnl.13 all fail as
having insufficient capacity to convey the flows. The above calculated velocities at 0.613m/s
are only 82% of the required standard. The above referenced sewers have capacities ranging
between 101% and 119% over-subscription from the capacities available. Similarly, with
reference to the spreadsheet for the proposed situation (please refer to Appendix D) it can be
seen that the referred to sewer sections do not have any variation in the poor velocities for
self-cleansing but have a notable increase in capacity failings with ranges between 105% and
134% over-subscription from the capacities available.

Conclusion: The extant foul sewerage that may serve the proposed development is currently
(allowing for variations in the assessment data and Du calculations) is delicately balanced
between sufficiency and failure. Any loading additions to the sewerage under review should
demonstrate the suitability of the extant installation. In particular, flow additions from
surface water highway drainage and informal connections, should be fully investigated
before any drainage infrastructure proposals are offered.

From the desktop assessment carried out using Anglian Water sewerage data it is considered
that the extant sewerage should not be further stressed by additional connections.

A E Designs Ltd. Ref: 1400 Rpt
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AE Designs L1d]

[ [ [ [
[FOULWATER SEWERAGE ASSESSMENT OF PRINCIPAL SEWERS (EXTANT)

Flood Defence and Drainage Engineers

Client:| Linton Parish Council I 20, Sh ort Road,
Job No:| *1400 T — J e B
Address:| Linton Village| I Cambs
| CB63LS
‘kv' = 1500 Discharge rate taken at 3.5 Discharge Units per dwelling
‘ks'z| 0650 I | - - . 01353 649002
Kou = 050 Flow calculation used Q=kdu SQRT(GNdu) 07708 185915
Sewer | U/ztoD/s | Upstream [Coordinates | Downstream|Coordinates | Houses | Comalative Design flow | Pipe | Gradient | Grodient | Sewer | Pipe @ | Capacity v V| Sewer capacity| U/s Invert o7s
No Morholes | Easting | Northing | Easting | Northing | Connected | Noof DU's Kou rate QI/s | Diam m/m 12 Length | capacity | Chek m/s Check % used Level Level
Pn 101 | 16051604 | 657148 | 246663 | 557136 | 246655 2 14 050 187 150 00194 52 14422 | 2453 3 1386 8
Pn 10z | 16041603 | ©57136 | 246655 | 557130 | 246626 4 28 050 265 150 00194 52 29614 | 2453 OK 1386 1
Pn 103 | 16031503 | 657130 | 246626 | 557114 | 246587 1 315 050 281 150 00194 52 42154 | 2453 | OK 1386 1
Pn 104 | 1503-1501 | 557114 246587 | 557130 | 246579 0 315 050 281 150 00194 52 | 17889 | 2453 oK 1386 1 47.720
Pn105 | 15011502 | 657130 | 246579 | 557112 | 246543 ' 189 050 687 02931 3 40245 | 9612 [3 5431 7 47.720 25520
Pn 106 | 1502-0503 | 557112 | 246543 | 557060 | 246568 22 266 050 815 00097 103 67697 | 17.29 3 a7 45520 24,960
Pn 107 | 0503-9601 | 557060 | 246568 | 556991 246618 22 343 050 9.26 0.0039 258 85212 10.84 OK 85 44960 44,630
Pn 108 | 96019605 | 556991 246618 | 566959 | 246635 5 3605 050 945 00039 258 36235 | 1084 3 88 24,630
Pn 105 | 96095502 | 556959 | 246635 | 556923 | 246559 5 378 050 572 ) 00033 258 84,095 10.84 oK
Pn 110 | 95029604 | 556923 | 246559 | 556908 | 246665 75 6405 050 12.65 150 00039 258 107.056 | 1084 FAILL 44275
Pni 11 | 9604-8602 | 556908 | 246665 | 556879 | 246675 7 665 050 1289 150 00039 258 30676 | 1084 FALL 44149
Pnd12 | 8602-8601 | 556879 | 246675 | 556799 | 246687 12 707 050 13.29 150 0.0058 172 80895 | 1334 FALL 44145 | 43678
Pn113 | B601-7702 | 556679 | 246675 | 556717 | 246721 12 749 050 13.68 150 0.0058 172 59.666 | 1334 FAIL 103 43768 43.192
Pn 114 | 7702-6705 | 556717 246721 | 556682 | 246729 3 7595 050 1378 150 | 00i74 58 35503 | 2322 3 55 43192
Pn115 | 67056704 | 556682 | 246729 | 556637 | 246735 1 763 050 1381 150 00174 58 45398 | 2322 OK 59
Pn 116 | 6704-6703 | 556637 | 246735 | 556614 | 246738 328 1511 050 2186 150 00174 58 23195 | 2322 3 94
TPn 117 | 67036702 | 556614 | 246738 | 556605 | 246703 2 1925 050 2194 150 00174 58 36139 | 2322 oK D 31594
Pn 118 | 67025703 | 556605 | 246703 | 556571 | 246706 3 19355 050 22.00 150 00243 4 | 34132 | 2753 3 ; 80 41594 40763
Pn 119 | 5703-5601 | 556571 | 246706 | 556560 | 246673 B 19425 050 2204 150 00666 15 33541 | 4568 OK 2581 a8 40763 | 38530 |
Pn 120 | B601-5602 | 556565 | 246673 | 556524 | 246662 1 1946 050 22.06 150 0.0411 24 42450 | 3583 3 2.025 62 39.908 38164
Pn 121 | 56024605 | 556524 | 246662 | 556478 | 246645 1 19495 050 22.08 375 00411 24 29041 | 40335 OK 3647 5 38164
n122 | 4605-4603 | BBGATE | 246645 | 556449 | 246631 7 1974 050 2221 375 00125 80 32202 | 22181 OK 2.005 0 38.031
Fn 123 | 46034604 | 556449 | 246631 | 556427 | 246635 7 19985 050 2235 375 00035 287 22361 | 11648 3 1053 5 38031 | 37953
Pn 124 | 4604-4601 | 556427 | 246635 | 556423 | 246639 0 19985 050 223 | 375 0.0071 14 | 5657 166,45 OK 1505 RE] 37553 37913
Pn 125 | 4601-3602 | 556423 | 246639 | 556373 | 246655 2 20125 050 2243 375 00031 322 52498 | 109.82 OK 0993 20 37513 37.75
Pn 126 | 3602-3601 | 656373 | 246655 | 556327 | 246659 3 2023 050 2249 375 00025 395 26174 | 99.07 oK 0.896 23 37.750 37.633
Pn1.27 3601-2800 556327 246659 | 7] 2023 050 22.49 375 0.0025 395 103.270 99.07 oK 0.896 | 23 I
Pn 128 | 2800-2601 [ o 2023 050 2249 375 00025 | 395 6000 99,07 OK 0.896 23 |
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| | | i AE Designs L1d
FOULWATER SEWERAGE OF PRINCIPAL SEWERS (PROPOSED) Flood Defence and Drainage Engineers
Client:|Linton Parish Council |20, Short Road, T "
Job No:[ "1400 Stretham
Address:| Linton Village Cambs
CB63LS
I Discharge rate taken at 3.5 Discharge Units per dwelling | -
ks’ = I [ [ B |01353 649002 | i
Koy Flow caleulation used Q=kdu SQRT(andu) 07708 185915
Sewer | U/stoD/s | Upstream [Coordinates | Downstream|Coordinates | Houses | Cumalative Design flow | Pipe | Gradient | Gradient | Sewer | Pipe Q | Capacity v V| Sewer capacity| U/s Invert /s
No Manholes | Easting | Northing | Easting | Northing | Connected | Noof DU's Kou rate QI/s | Diam m/m 12 Length | capacity | Chek m/s Check % used Level Level
Pn 101 | 1605-1604 | 557148 | 246663 | 557136 | 246655 54 189 050 6.87 150 0.0154 52 14422 2453 oK 28
Fn 107 | 1604-1603 | 557136 | 246655 | 557130 | 246626 4 203 050 712 150 00194 52 29614 2453 3 29
Pn 102 | 1603-1503 | 557130 | 246626 | 557114 | 246587 1 2065 050 719 150 0.0194 52 42154 | 2453 oK 29
Pn 104 | 1503-1501 | 557114 246587 | 557130 | 246579 0 2065 050 719 150 00154 52 17,869 2453 OK 29 47.720
Fn105 | 1501-1502 | 557130 | 246679 | 557112 246543 45 364 050 954 150 02931 3 40249 | 9612 3 10 47720 45520
Pn 106 | 1502-0503 | 557112 246543 | 557060 | 246568 22 241 050 1050 150 0.0057 103 57.697 17.29 OK 45520 44960 |
Pn107 | 0503-0601 | 557060 | 246568 | 556991 246618 22 518 050 11.38 150 00039 258 85.212 10.84 FAIL 44960 24630
Pn 108 | 9601-9609 | 556991 246618 | 556959 | 246635 5 5355 050 11.57 150 00039 258 36.235 10.84 FAIL 44630
Pn 105 | 9609-9502 | 556959 | 246635 | 556923 | 246559 5 553 050 11.76 150 00039 258 84.095 10.84
Pn 110 | 9502-9604 | 556923 | 246559 | 556908 | 246665 75 8155 050 14.28 150 0.0039 258 107.056 | 1084 1 44275
Pn 11l | 9604-8602 | 556908 | 246665 | 556879 | 246675 7 840 050 14.49 150 00039 258 30676 10.84 | 44149
Pri12 8602-8601 556879 246675 556799 246687 12 882 050 1485 150 0.0058 172 80.895 13.34 i 44143 43678
Pn113 | B601-7702 | 556679 | 246675 | 556717 246721 12 524 050 15.20 150 0.0058 172 59666 | 13.34 114 43768 43192
Pn 114 | 7702-6705 | 656717 246721 | 556682 | 246729 3 9345 050 15.28 150 00174 58 35903 | 2322 66 23192
Pn 115 | 6705-6704 | 556682 | 246729 | 556637 | 246735 1 938 050 15.31 150 00174 58 45398 | 2322 66
Pn 116 | 6704-6703 | 556637 | 246735 | 556614 | 246738 328 2086 050 2284 150 00174 58 23195 2322 98
Fn 117 | 6703-6702 | 556614 | 246738 | 566605 | 246703 4 2100 050 2291 150 00174 58 36.139 2322 99 41594
Pn 118 | 67025703 | 556605 | 246703 | 556571 246706 3 | 2105 050 2297 150 00243 a1 34132 2753 83 21594 40763
Fn 115 | 57035601 | 556571 | 246706 | 556565 | 246673 2 21175 050 23.01 150 0.0666 15 33541 2568 50 40763 38530
Pn 120 | 5601-5602 | 556565 | 246673 | 556524 | 246662 1 2121 050 2303 150 00411 24 42450 | 3583 64 39,908 38164
Pn 121 | 5602-4605 | 556524 | 246662 | 556478 | 246645 1 21245 050 23.05 375 00411 24 49041 | 40335 6 38164
Pn 122 | 4605-4603 | B56A78 | 246645 | 556449 | 246631 7 2149 050 2318 375 00125 80 32202 | 22181 R 38.031
Pn 123 | 4603-4604 | 556449 | 246631 | 556427 | 246635 7 | a73s 050 2331 375 00035 | 287 22361 | 11648 20 38031 | 37.953
Pn 124 | 4606-4601 | 556427 | 246635 | 556423 | 246639 0 21735 050 2331 375 0.0071 141 5657 | 16646 14 37953 37913
Pn 125 | 4601-3602 | 556423 | 246639 | 556373 | 246655 2 21875 050 2339 375 00031 322 52498 | 109.82 21 37513 37.75
Pn 126 | 3602-3601 | 556373 | 246655 | 556327 | 246659 3 2158 050 2344 375 00025 395 46174 | 99.07 24 37.750 37633 |
Pn 127 | 3601-2800 | 556327 | 246659 0 2158 050 2344 375 00025 395 103270 | 99.07 24 |
Pn 128 | 2B00-2601 | 0 2198 050 2344 375 00025 395 0.000 99.07 24 |




