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1. Introduction

It is proposed to re-develop the site at St George's Walk, Waterlooville to provide
new residential accommodation of 14 No flats and an office unit in a single 4

storey block.

This report outlines the proposed foul and surface water drainage strategy for the

proposed development.

2. The Site

The site is located off Hambledon Road, Waterlooville at the junction with
Portland Road, and was previously occupied by two detached properties with

associated access drive/hardstandings.

The total site area is 710m? (0.071ha), and existing impermeable areas measured

from the topographical survey totalled 655m?,

Review of the Southern Water sewer asset plans confirms that adopted foul and
surface water sewers are located within Portland Road to the south east and

Hambledon Road to the north east.

A ground investigation report has been carried out by Geo-Environmental which

confirms the soils to be predominantly London Clay.

3. Proposed Foul and Surface Water Drainage

3.1 Foul Water
It is proposed that all foul water from the proposed development be
discharged to the existing foul sewer in Portland Road via an existing 150

diameter connection as shown on the drawings within the Appendix.

Based upon the ‘Sewers for Adoption’ requirements of 4000
litres/dwelling/day the design flow rate to the receiving sewer will be 0.65

litres/second.
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3.2 Surface Water
It is proposed that surface water run-off from the roof of the new development
will be discharged into the existing surface water sewer in Portland Road.

Surface water run-off rate to the existing sewer will be limited to the pre-
development rate for a 1 in 1 year storm by incorporation of an attenuation

facility and flow control device.

Attenuation will be provided for the 1 in 100 year storm event with additional

30% allowance for climate change (see calculations in the Appendix).

All external hard pavings will be constructed in permeable paving and
calculations have been provided in the appendix to confirm the adequacy of
the proposed system based upon infiltration tests carried out during the

ground investigation.

A W Rushby | Eng. AMIStructE
For and on behalf of Rushby Brewster
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Southern Water Sewer Records
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SEWER RECORDS PAGE 1 OF 2
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SEWER RECORDS PAGE 2 OF 2

Node invart Siza Moterial  Shape Hode Cover Irwert Maotarial Shope Hode Cenenr fvwert Size Motlerial  Shope Irvert Size Malerial
0203 44 BB 225 Ve CIRC 2303% 48.85 48.435 VC CIRG
204X 225 VC CIRC 2304% 40.73 48.11 Ve CIRC
0250X 46.93 225 WiC CIRC 2305% 49.26 47.38 W CIRC
0302x 475 28 v GRe Sa7x UMK GRe
0303X 4479 225 VC CIRC 2350Y 5107 5042 Ve CIRC .
0304Y £5.1 225 VT CIRC 2350% £1.07 50.4 vC CIRC #
0304X 45.05 225 L CIRC 2351X 51.33 50,74 v CIRC
0303X 45.45 150 VC CIRC 2352X i;.;? E.ﬁ* g Eﬁ
0306X 45.86 150 vC CIRC 2358X : d
0307x £6.7 150 Ve CIRC 2401X 52,98 50.83 T mh‘ ClIRC
0350% 46.5 00 CP CiRC 2402X CIRC
0351% 465.64 150 VC CIRC 2450% 5324 51.17 cp CiRC
0352X 45 150 L* CIRC 24351% S2.81 52.15 cP CHIRC
D353 45.74% 150 VG CIRC 245EX 52.514 52.064 UMK CIRG
0355 8% ™ % Gme Bosx  s03 40 v ome
0358X% 44,89 150 Ve CIRC 2305X% 50.715 45.2 WG CHRC
0358% 42,81 225 ViC CIRC m gg;g! E.-g-]l“ E CIRC
0359X 40.586 225 Ve CIRC : CIRC
0401X 42.63 225 Ve CIRC 3450% 5352 51.93 cP CIRC
0400 225 YiC CIRC B301X 40,64 39.48 235 vC CIRC
0410% LMK LMK CIRC B401X -8.88 36.48 YC CIRC
D451X 40.03 300 CP CIRC B451X 38,68 56.73 &00 CP CIRC
D452X 43,75 300 CcP CIRC B452X 38.1 36.66 525 CP CIRC
33X 39.78 225 ve CIRC BS01X 36.36 35 225 WL CIRC
JK 3751 150 Ve CIRC B551X 36.38 34.90 450 CP CIRC
0550X 39.35 375 CP CIRC BS52X 7.0 36.15 450 cP CIRC
0S551X 3.2 375 cP CIRC S431X ﬁ.i& ﬁﬁ ﬂhﬁ E: ﬁ
0553x 38.11 225 CcP CIRC 452X v :
1251X 47.88 300 cP CIRC 9453X 39.06 37.23 600 cP CIRC
1301X 48.32 150 vC CIRC 8501% 36.63 35.29 223 Ve CiRC
1302K 47.23 225 ¥C CIRC
1303X 48.31 150 Ve CIRC
1304X 47.53 150 VL CIRC
1304y 47,559 150 vC CiRC
1305K 47.07 150 Ve CIRC
1306X 47,77 225 vC CIRC
1300x 225 WC CIRC
131DX 225 VG CIRC
1354K 48.75 150 vC CIRC
12355 48.45 225 Wi CIRC
1356X 48.2 225 vC CIRC
1360K 47 B4 225 VG CiRC
1401X 45.81 150 vC CIRC
1402K 46.44 150 vC CiRC
1403x 4648 225 VC CIRC
1400% 225 L CIRC
1450 45.18 223 Wi CIRC
1451% 45.64 150 Ve CIRC
1452% 45,85 150 W CIRC
1453% 4737 150 P CIRC
T1454% 300 cP CIRC
1455X% 150 v CiRC
Z2201X 47.17 150 VC CIRC
2203% 46.72 150 Ve CIRC
2204X% 45.1 150 VO CIRC
2207 100 WC CIRC
"X LMK UMK LMK
0% 47.01 150 W CIRC
2255% 47,725 225 Ve CIRC
2301x #5.33 225 vC CIRG
2302X 48.681 150 v CIRC
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APPENDIX 2

Calculations for Surface Water Drainage
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RUSHBY BREWSTER

CONSULTING CIVIL & STRUCTURAL ENGINEERS

The Town House, St Georges Square
Bishaps Waltham, Southampton

Hampshire 5032 1AF

Telephone: 01489 850004

Facsimile: 01489 820005

Job Title ST. GEORGE'S WALK WATERLOOVILLE Job No. PMC229 |Sht. No. D
PRE-DEVELOPMENT SITE Prepared AWR Date
DESIGN RAINFALL RATES Checked Date
Impermeable Area = 655 m’
1in 1 year 1in 100 year
Storm |[MS Rainfall| Z2 | Rainfall | Intensity | SW Runoff | Runoff vol. | Z2 | Rainfall | Intensity | SW Runoff | Runoff vol.
Duration mm mm mm/hr /s m? mm mm/hr I/s m”?
5 min 7 062 4.4 52.8 9.61 2.88 1.84  13.1 156.8 28.52 8.56
10 min 104 | 061 | 62 37.0 6.73 4.04 191 | 193 | 1157 21.06 12.64
15 min 12.3 061 | 7.5 30.0 5.46 4.91 195 240 = 959 | 17.46 15.71
30min | 157 | 062 | 97 19.5 3.54 6.38 200 314 @ 628 11.43 20.57
1 hr 200 | 064 | 128 @ 128 2.33 838 | 203 406 406 7.39 26.59
2 hrs 245 | 066 | 162 8.1 1.47 1059 | 201 | 492 @ 246 4.48 32.26
4hrs | 299 | 068 | 203 5.1 0.92 1332 | 197 | 589 | 147 268 38.58
6 hrs 338 0.69 | 23.3 3.9 0.71 15.28 1.94 = 656 10.9 1.99 42.95
10 hrs 389 | 070 | 272 By 0.50 17.84 | 190 | 739 7.4 1.34 48.41
24 hrs 496 | 072 | 357 1.5 0.27 23.39 181 | 898 3.7 0.68 58.80
Ratio of 60 minute to 2 day rainfalls for 5 year return period r = 0.35

MS rainfalls are calculated from Table 1 BRE Digest 365 using Factor Z1

FAPMC222 - 9-11 5t Georges Walk, Waterloovillel_Working Documents\Calculations\Pre-Development design rainfall (2)

10/11/201517:39




RUSHBY BREWSTER

CONSULTING CIVIL & STRUCTURAL ENGINEERS

The Town House, St Georges Square
Bishops Waitham, Southampion
Hampshire 5032 1AF

Talephone: 01489 800004

Facsimae: 01489 890005

Job Title ST GEORGE'S WALK, WATERLOOVILLE Job No. PMC222 |[ShtNo. DT
POST DEVELOPMENT SITE Prepared AWR Date 11715
DESIGN RAINFALL RATES Checked CH Date
Impermeable Area = 505 m* 389 x 1.3 = 505 i.e. +30% for climate change Runoff Limit
- 9
1in 1 year 1in 100 year Attenuation
Storm | M5 Rainfall| Z2 | Rainfall | Intensity | SW Runoff | Runoff vol. | Z2 | Rainfall | Intensity | SW Runoff | Runoff vol. Outflow | Storage Rq'd
Duration mm mm mm/hr Ifs m? mm mm/hr /s m? m” m?
5min |7 062 | 44 52.8 7.41 222 183 | 13.0 155.9 21.87 6.56 3 3.86
10 min | 10.1 061 | 62 | 370 5.19 3.11 190 192 | 1151 16.15 9.69 5 429
15min | 123 - 1 061 | 75 | 300 | 421 3.79 1984 | 239 95.4 13.39 12.05 8 3.95
0mn| 157 | o062 97 | 195 | 273 4.92 199 312 | 625 8.77 15.78 16 0.42
1 hr 1 20.0 064 128 12.8 1.80 6.46 202 @ 404 40.4 5.67 20.40 32 -12.00
2 hrs 245 | 065 | 15.9 | 80 | 112 8.04 2,02 ' 49.5 24.7 3.47 24.99 65 -39.81
4 hrs 299 | 067 | 200 | 50 | 070 10.12 198 592 14.8 2.08 29.90 130 -99.70
6 hrs 33.8 068 | 230 | 38 | 054 11.61 195 | 659 11.0 1.54 33.28 194,  -161.12
10hrs | 389 070 | 272 2.7 0.38 1375 | 191 | 743 7.4 1.04 37.52 324  -286.48
24 hrs 496 | 071 | 352 1.5 0.21 17.78 183 | 908 3.8 0.53 4584 778 -731.76
Ratio of 60 minute to 2 day rainfalls for 5 year return period r = 0.35

M5 rainfalls are calculated from Table 1 BRE Digest 365 using Factor Z1

FAPMC222 - 9-11 5t Georges Walk, Waterooville'_Warking Documents\Calculations\Post-Develpoment design rainfall with storage

181 1201512:45
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APPENDIX 3

Extracts from Ground Investigation
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Ground Investigation Report Geo-Environmental

4.0 ENCOUNTERED CONDITIONS

A factual record of the conditions encountered during the physical investigation of the site is presented
in the following sections.

For further details of the ground conditions, reference should be made to the exploratory hole logs
presented in Appendix B, the ground gas assessment presented in Appendix C, the geotechnical
testing results in Appendix D and geochemical testing results in Appendix E.

Unless stated otherwise, all depths are reported as metres below ground level (m bgl).

41 Soils

The ground conditions encountered were broadly consistent with those anticipated from the desk
study, i.e. with a succession of Made Ground overlying sandy silty clays of the London Clay. The
ground conditions are summarised in Table 4.1.

Top Base Nt
(m bgl) (m bgl) Description

MADE GROUND: Tarmacadam over concrete with dark

0 0.45 — 0.55 reddish brown very sandy fine to coarse angular to very

' ‘ angular gravel. Gravels are of brick, concrete, flint, chalk
and ash.
LONDON CLAY: Soft to very stiff dark greyish brown siity
0.45-0.55 4.0 CLAY with frequent pockets of orange fine sand and bands

of very sandy silty CLAY.

Table 4.1 Summary of Ground Conditions

Whilst no organoleptic evidence of contamination was identified during the logging/description
process, the recovered soils were sampled for laboratory analysis to clarify the PRA and site
observations.

4.2 Groundwater

Groundwater was encountered within several of the exploratory hole locations (WS1, WS2, WS4 and
WS5) during the course of the intrusive investigation at depths ranging from 2.90m to 3.20m bgl.

On completion, one groundwater monitoring standpipe was installed within WS5. Groundwater levels
were monitored on two subsequent occasions at fortnightly intervals during June 2015, with depths of
between 3.0m and 3.1m bgl being recorded.

It should also be noted that changes in groundwater levels do occur for a number of reasons including
seasonal effects and variations in drainage. Such fluctuations may only be recorded by the
measurement of the groundwater level within a series of standpipes or piezometers installed within
appropriate response zones.

17
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Ground Investigation Report Geo-Environmental

4.3 Obstructions

No further progress was possible with the window sampler within WS3 due to a thick concrete layer
obstruction at 0.55m which prevented further drilling. As a result, a second hole (WS3A) was drilled
adjacent to WS3, although the same obstruction was noted at a depth of 0.565m. Consequently no
further drilling was possible at this location.

4.4 Ground Gases and Vapours

Ground gas monitoring was undertaken on two separate occasions as part of the investigation works
within the monitoring standpipe installed within WS5.

During the monitoring, methane and carbon dioxide were not found to be present. Oxygen was present
in the range of 19.1—-20.6% v/v. A flow rate of 0.0 I/hr was detected during the monitoring. Atmospheric

pressure was recorded at 1012mb on both occasions.

On the basis of the ground gas assessment and supported by the data presented in Appendix D, it is
considered that the site’s gassing regime is representative of Characteristic Situation 1 (BS8485 and

CIRIA) and Green (NHBC) for which no gas protection measures would be required.

4.5 Chemical Analysis

In order to assess the general chemical quality of the strata encountered, samples of soils recovered
from the exploratory holes were submitted for analysis for a range of potential contaminants selected
on the basis of the findings of the desk study and supported by CLR publication CLR8 and
Environment Agency R&D66 publication.

The testing rationale included sampling and analysis to provide a general coverage from the
exploratory hole locations. Testing was undertaken for a broad range of commonly occurring
contaminants including metals, metalloids, inorganic compounds, speciated TPH, PAH and asbestos.

4.6 Geotechnical Testing

Geotechnical laboratory tests were undertaken on selected samples encountered within the
exploratory holes. The results are summarised in Table 4.2 and test results are presented in Appendix
D.

Stratum
Parameter | London Clay
Moisture Content (%) 24 —- 29
Liquid Limit (%) 52 — 64
Plastic Limit (%) 20— 25
Plasticity Index (%) 29 - 40
Modified Plasticity Index (%) 28.5-40
pH 7.51-7.67
Water soluble sulphate (g/l) 0.07 - 0.25

NOTE: Modified plasticity index is defined in NHBC Standards Chapter 4.2
Table 4.2 Summary of Geotechnical Laboratory Test Results

Seven Atterberg Limits and an additional three moisture content tests were undertaken on samples of

18
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the London Clay. The results indicated Plasticity Indices of 29 to 40, with a corresponding Moisture
Content of 24% to 29% and calculated Modified Plasticity Indices of 28.5 to 40. The results shown on
the Plasticity Chart suggest clays of high plasticity and of Medium volume change as defined by the

NHBC Standards Chapter 4.2.

A laboratory CBR test was undertaken on a bulk sample of soil taken from shallow depth from WS3.
The results indicated the sample tested to have an average CBR value of 4.2%.

Two pH and water soluble sulphate determinations were undertaken on samples recovered from the
intrusive locations. The results indicate pH values of between pH/7.5 and pH7.6 with corresponding

water soluble sulphate concentrations ranging from 0.07g/¢ to 0.25g/¢.

19
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Ground Investigation Report Geo-Environmental

5.0 ENGINEERING CONSIDERATIONS

Subsequent to intrusive investigation of the site and receipt of the laboratory test results, the following
geotechnical assessments have been made.

51 Foundations

The ground and groundwater conditions encountered within the boreholes are considered suitable for
the use of conventional trench fill, isolated pad or strip footings. All foundations should be taken
through any Made Ground or Disturbed Ground and bear wholly into or onto the London Clay
Formation.

The results of the geotechnical tests indicate the more cohesive parts of the London Clay to be
classified en masse as Medium Volume Change potential in accordance with the NHBC Standards,
Chapter 4.2. Any new foundations should be taken to a minimum founding depth of 0.90m below
existing or proposed final ground level and deepening will be required in the vicinity of trees, in
accordance with the requirements of the NHBC Standards Chapter 4.2.

An allowable bearing value of 125kPa is considered appropriate for conventional trench fill, strip or
pad foundations taken down through any Made Ground or Disturbed Ground and bear wholly into or
onto the London Clay Formation. Under the above loadings, settlements should remain within tolerable
limits for the proposed construction.

The London Clay Formation will soften rapidly if exposed to free water and foundation bases should
be concreted or blinded as soon as possible after excavation.

5.2 Floor Slabs

Suspended floor slabs are recommended for this development due to the presence of shrinkable soils
at shallow depth and the thickness of Made Ground across the site.

5.3 Excavations

Shallow excavations within the Made Ground should remain stable in the short term. Deeper
excavations into the Made Ground may prove unstable in the short term especially where loose
granular pockets and any perched water seepages are encountered. Some form of trench support and
dewatering may be required in such circumstances.

Both shallower and deeper excavations within the London Clay Formation should remain relatively
stable in the short to medium term. However, in the case of deeper excavations, some localised
instability may be encountered, particularly where excavations are left open for prolonged periods, or
where water seepages within sandy partings are intercepted.

Where man entry is required into excavations, this should only be permitted where the appropriate risk
assessments have been undertaken and the appropriate health and safety protection measures

employed.

20
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b5 Sub-Surface Concrete

The results of the water soluble sulphate and pH analyses indicate that buried concrete should be
designed in accordance with Class DS-1 of BRE Special Digest 1, with an ACEC class of AC-1s. .
The advice of this publication should be taken for the design and specification of all sub surface

concrete.

5.6 Soakaways

Falling head soakage tests were undertaken within WS1 and WS4. Based on the relatively poor result,
it is unlikely that conventional soakaways would perform satisfactorily on site, though full scale testing
in accordance with BRE365 is recommended to confirm this assessment. The following infiltration rate
was calculated from the results of the test:

e WS15x10-6 m/s
e WS4 5x10-6 m/s

5.7 Pavementis

The Made Ground encountered across the site was noted to be of mixed composition. The engineering
characteristics of such soils are variable and unpredictable and the CBR value of Made Ground does
not predict the overall settlements that may occur in such materials. Due to the variability of the Made
Ground it would be prudent to assume the material to be deemed frost susceptible throughout thus a
minimum pavement thickness of 450mm would be appropriate.

A laboratory CBR test was undertaken on a bulk sample of soil taken from shallow depth from WS3.
The results indicated the sample tested to have an average CBR value of 4 2%.

Any hard or soft spots in the formation level may induce reflective cracking in the pavement and

allowance should be made for removing hard spots that may be present. In addition, an allowance
should be made for proof rolling coupled with excavation and replacement of soft spots.
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APPENDIX 4

Drawings :
a) PMC 222 - 501

b) PMC 222 - 551

c) PMC 222 - 552

d) Topographical Survey

e) Architect’s Proposed Site Layout
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