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1. ALL DIMENSIONS ARE IN METRES UNLESS STATED. A A EXTENT OF HIGHWAY WORKS
PROPOSED ATTENUATION BASIN
2. FOR PROPOSED HIGHWAY BOUNDARY REFER TO GCCMS5J10-ATK-HGN-ZZ-M2-CH-000005.
3. ALL THE DRAWINGS SHOULD BE VIEWED IN CONJUNCTION WITH FOLLOWING HIGHWAY LAYOUT EXISTING KEY HP HP HIGH POINT
DRAWINGS.
GCCM5J10-ATK-HGN-S1_ML-DR-CH-000001, GCCM5J10-ATK-HGN-S1_ML-DR-CH-000002, EXISTING CARRIER DRAIN L P LOW POINT
GCCM5J10-ATK-HGN-J1_JN-DR-CH-000001, GCCM5J10-ATK-HGN-S2_ML-DR-CH-000001,
GCCM5J10-ATK-HGN-S2_ML-DR-CH-000002, GCCM5J10-ATK-HGN-J2_JN-DR-CH-000001,
GCCM5J10-ATK-HGN-L1_ML-DR-CH-000001, GCCM5J10-ATK-HGN-L1_ML-DR-CH-000002, HIGHWAYS = FLOW DIRECTION
GCCM5J10-ATK-HGN-J4_JN-DR-CH-000001, GCCMS5J10-ATK-HGN-L2_ML-DR-CH-000001,
GCCM5J10-ATK-HGN-L2_ML-DR-CH-000002, GCCM5J10-ATK-HGN-J3_JN-DR-CH-000001, cD CcD PROPOSED CARRIER DRAIN
GCCM5J10-ATK-HGN-J1_JN-DR-CH-000002, GCCM5J10-ATK-HGN-S1_JN-DR-CH-000003, — | — — PROPOSED HIGHWAY BOUNDARY
GCCM5J10-ATK-HGN-S1_JN-DR-CH-000004, GCCM5J10-ATK-HGN-S2_ML-DR-CH-000003 & PROPOSED COMBINED FILTER DRAIN
GCCMS5J10-ATK-HGN-S2_ML-DR-CH-000004, PROPOSED EARTHWORK
SLOPE
4. DRAINAGE ANALYSIS IS BASED ON THE HIGHWAY PLAN : PROPOSED DUAL CARRIER DRAIN
GCCM5J10-ATK-HML-J1_JN-M2-CH-000002, GCCM5J10-ATK-HML-J2_JN-M2-CH-000002, XXX MAINLINE CHAINAGE
GCCM5J10-ATK-HML-J3_JN-M2-CH-000002, GCCM5J10-ATK-HML-J4_JN-M2-CH-000002, o ROPOSED GATE - - PROPOSED FILTER DRAIN
GCCM5J10-ATK-HSR-L1_ML-M2-CH-000002, GCCM5J10-ATK-HRR-ZZ_M2-CH-000001,
GCCM5J10-ATK-HSR-L2_ML-M2-CH-000002, GCCM5J10-ATK-HMK-ZZ-M2-CH-000001&
X , —— PROPOSED FENCELINE —cu ! !
GCCM5J10-ATK-HSR-ZZ_SR-M2-CH-000001. g sy g S m— PROPOSED DUAL CULVERT
PROPOSED BDG FENCING
5. FOR DRAINAGE RELATED RISKS REFER TO DESIGN RISK REGISTER: U CU— CU— cU— PROPOSED SINGLE CULVERT

GCCM5J10-ATK-GEN-ZZ-RE-ZM-000021. PROPOSED OTR FENCING
6. REFER TO DRAWING F11 IN F SERIES MCHW VOL3. SECTION 1 FOR TYPE 7 CHAMBER DETAILS. F

1 PROPOSED LINED GRASSED CHANNELS

A

EXISTING FENCE LINE — T

7. REFER TO GCCM5J10-ATK-HDG-Z2Z-M3-CD-000003 FOR PROPOSED ATTENUATION BASIN. € } } € } } € } PROPOSED PRE EARTHWORK DITCHES
8. REFER TO GCCM5J10-ATK-HDG-ZZ-M3-CD-000008 ,GCCM5J10-ATK-HDG-ZZ-M3-CD-000009 FOR .

PROPOSED DITCHES. PROPOSED NOISE BARRIER € € € EXISTING PRE EARTHWORK DITCHES
9. REFER TO GCCM5J10-ATK-HDG-ZZ-M3-CD-000007 FOR PROPOSED SWALE DETAILS.

STRUCTURES ° PROPOSED MANHOLE
10. REFER TO GCCM5J10-ATK-VTO-ZZ_ML-M2-CH-000001 FOR TOPOGRAPHIC SURVEY.
ATK-VOS-ZZ-M2-CH- EXISTING MANHOLE

11. REFER TO GCCM5J10-ATK-VOS-ZZ-M2-CH-000002 ORDNANCE SURVEY. o PROPOSED UNDERBRIDGE CULVERT
12. FOR THE EXISTING SEVERN TRENT WATER SURFACE WATER SEWER ASSETS SHOWN ARE

BASED ON THE DRAINAGE SURVEY AND SEVERN TRENT WATER SURVEY INFORMATION. a PROPOSED HEADWALL
13. ANY WORKS TO SEVERN TRENT WATER SEWERS SHOULD BE IN ACCORDANCE WITH SEWERS ROAD RESTRAINT SYSTEM-BARRIER TYPE

FOR ADOPTION (8TH EDITION) AND REQUIRE SEVERN TRENT WATER APPROVAL. EXISTING HEADWALL SAFETY, HEALTH AND ENVIRONMENTAL
14. ALL DRAINAGE DITCHES ARE ASSUMED TO BE UNLINED. PROPOSED ROAD RESTRAINT o PROPOSED ELOW CONTROL CHAMBER — !NFORMATIO.N .

— N2W3 — (SAFETY BARRIER) g In addition to the hazards/risks normally associated with the types of work

15. PROPOSED SURFACE WATER COLLECTION SYSTEM SHALL BE AS DESCRIBED IN DRAINAGE T detailed on this drawing, note the following significant residual risks

STRATEGY REPORT GCCM5J10-ATK-HDG-ZZ-RP-CD-000001. WORKING WIDTH EXISTING SEVERN TRENT SURFACE WATER SEWER MANHOLE (Reference shall also be made to the design hazard log).

CONTAINMENT LEVEL

16. NEW AND MODIFIED GULLIES SHALL BE IN ACCORDANCE WITH THE GCC TECHNICAL EXISTING SEVERN TRENT SURFACE WATER SEWER PIPE lc\l:gr']l'sxllicgll?lrg)ABLE
SPECIFICATION FOR NEW STREET - SECOND EDITION (APPENDIX E STANDARD DRAWING NO. 007)
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(SAFETY BARRIER) BKD BKD =—— PROPOSED BRIDGE KERB DRAINAGE
WORKING WIDTH Maintenance / Cleaning
CONTAINMENT LEVEL O PROPOSED GULLIES NOT APPLICABLE
— PP———  PROPOSED PARAPET EXISTING GULLIES Use
NOT APPLICABLE
P4 —— PROPOSED LEADING TYPE P4 TERMINAL B PROPOSED OFFSET GULLIES
Decommissioning / Demolition
— P1 — PROPOSED TRAILING TYPE P1 TERMINAL PROPOSED GULLY CONNECTION NOT APPLICABLE
EXISTING GULLY CONNECTION
HAZARD WARNING TRIANGLE Axx [ PROPOSED BDKU ACCESS UNIT Description
ou E PROPOSED BDKU OUTLET UNIT Status Revision Drawn Checked Reviewed Authorised Issue Date
i i XX
UTIOK O SWALE INLETS Description
UNIQUE D I WEIR Status Revision Drawn Checked Reviewed Authorised Issue Date
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A 9.004 A1 DP UR WB TT 16/02/22
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	1	Introduction
	1.1	Scheme Background
	1.1.1	Atkins was appointed by Gloucestershire County Council (GCC) as the designer for the M5 Junction 10 Improvements Scheme. The purpose of the scheme is to improve the highway network around the existing M5 Junction 10 with an overarching aim to ease traffic congestion and to facilitate development in the area.

	1.2	The Site
	1.2.1	M5 Junction 10 is located 48 miles to the south of Birmingham, five miles to the south of Tewkesbury, four miles to the north-west of Cheltenham, and eight miles to the north-east of Gloucester. It is the northernmost of four junctions serving the Gloucester and Cheltenham urban areas.
	1.2.2	This places the junction in a strategically important location for the region, particularly as northern and western Cheltenham are the sites of several large retail parks and employment areas. It is also the location of planned future housing and nationally significant business development.
	1.2.3	The locations of the proposed infrastructure improvements that make up the M5 Junction 10 Improvements Scheme are illustrated in Figure 1�1 below:

	1.3	Scope of Report
	1.3.1	This report is intended to provide a summary of the overall drainage design strategy for the M5 Junction 10 scheme, outlining a comprehensive and systematic approach for road drainage design aspects of the above scheme, to contribute to the requirements of the PCF Stage 3 Assessment. This report does not encompass land drainage aspects including watercourse alterations, geomorphology, floodplain storage matters, or associated flood risk relating to land drainage proposals. Notwithstanding, close collaboration has been undertaken with other teams to provide appropriate solutions, contribute to risk mitigation, and rigorously challenge constraints and opportunities of all elements of the design. Proposed road drainage designs will be carried out to current best practice guidance and based on the available information for the existing situation. The scheme includes the following improvements:


	2	Existing Highway Drainage
	2.1	Summary
	2.1.1	CCTV survey, Manhole survey drainage data, Topographical survey information, Ordinance survey mapping, HADDMS data and Google Street View has been reviewed as part of the preliminary design drainage information.
	2.1.2	Whilst the CCTV survey has identified existing drainage assets at both locations, not all drainage systems could be surveyed due to the poor condition of the existing drainage systems. The existing catchments have been defined and are shown below in Figure 2�1.
	2.1.3	A4019 Mainline at Elms Park: The existing drainage network for the catchment at A4019 Elms Park junction is comprised of a kerb and gully arrangement, with a piped system discharging into a ditch located to the west of the Cheltenham West Community Fire Station, on the south side of the highway. The ditch falls to the south and joins the River Chelt approximately 300m downstream. The head of the line starts at the Gallagher junction around 740m east of the outfall point.
	2.1.4	Outfall to Severn Trent Water sewer MH-6306: The CCTV survey indicates that the highway drainage system to the east of the Gallagher junction discharges to the existing Severn Trent Water surface water sewer, at MH6306 which continues south. A continuation of the 375mm diameter highway system outgoing from MH6306 is at high level, acting as an overflow. The layout is shown in Figure 2�2.
	2.1.5	A4019 Mainline catchment: Within this catchment, surface water flows are collected via a kerb and gully arrangement and conveyed through pipes and a ditch system that runs parallel to the A4019. The system is culverted near junction 10 under the A4019 in dual 750mm diameter culverts which connect to the Leigh Brook to the north via ditches.
	2.1.6	Catchment J1: Within catchment J1, surface water flows are collected by via a kerb and gully arrangement and discharged directly into the ditches at the toe of the highway embankment on both sides. These ditches connect to the Leigh Brook downstream.
	2.1.7	Catchment S2: Catchment S2 is located to the north of the M5 junction. The existing runoff is collected by gullies and conveyed to the existing ditch by carrier drains. The ditches discharge flows to an existing ditch that is taken under the M5 via the “Barn Farm” culvert, which consists of dual 1025mm diameter pipes and connects to the Leigh Brook downstream.
	2.1.8	Catchment S1: This catchment is located to the south of the M5 J10. The runoff from this existing catchment is collected by gullies with single connections to the existing ditches that run parallel to the M5 on both sides. The existing ditches discharge flows to the River Chelt.
	2.1.9	Outfall to Piffs Elm culvert: The runoff from the south of M5 mainline junction for distance of about 385m is collected by existing gullies and is discharged into the existing ditch via 150mm diameter carrier drain which outfalls adjacent to the “Piffs-Elm” culvert.
	2.1.10	Catchment B4634: The catchment associated with the B4634 Old Gloucester Road is served by gullies with single pipe outlets and grips which discharge flows to existing ditches. These ditches eventually connect to the River Chelt downstream.

	2.2	Assumptions
	2.2.1	The following assumptions have been made in the development of the PCF Stage 3 drainage design:


	3	Proposed Drainage Strategy
	3.1	Summary
	3.1.1	The proposed junction upgrades represent an increase in the impermeable footprint of the existing highway, which will create greater amounts of surface water runoff compared to the current situation. The proposed surface water drainage strategy will seek to replicate the site’s existing hydrology through SuDS principles. The drainage design for the upgraded and new carriageway sections will consist of gravity drainage networks, which will convey flows to suitable outfalls.
	3.1.2	The proposed collection system for the M5 mainline is in the form of offset gullies which connect to carrier drains. For other sections along the A4019 Mainline, top entry gullies are provided. For the link road, swales and filter drains serve as the collection systems. For the B4634, a combination of both swales and top entry gullies are provided. Pre-earthworks ditches and filter drains have been provided to serve highway earthworks slopes. More detailed descriptions for each catchment are described below. For further details refer to drawings:
	Infiltration Test Results
	3.1.3	Infiltration tests were carried out in accordance with BRE Digest 365 (2016) by Geotechnical Engineering Ltd, and the locations of these exploratory holes are included in Appendix A. along with the results. These infiltration test results consistently indicate that there is negligeable infiltration occurring at the locations of the basins where the tests were undertaken and therefore infiltration has not been considered as a feasible design solution.
	3.1.4	The proposed catchments have been defined and are given below in Figure 3�1.
	3.1.5	A4019 main line at Elms Park:  Improvements on the A4019 main line include the widening of the existing carriageway and a new signalised junction. Due to the widening of the existing carriageway, there is an increase in the impermeable area. Collection systems along this length of highway are proposed to be a kerb and gully arrangement, with carrier drains discharging flows to proposed attenuation basin 6 (L1) in land adjacent to the Cheltenham West Community Fire Station, with an outfall into existing ditch (downstream of the existing outfall location), which connects to the River Chelt downstream.
	3.1.6	Out falling to STW sewer MH-6306: There is a small increase in the impermeable area for the length of highway to the east of the Gallagher Junction. This increase in area is attenuated in proposed pipes with the slopes adjusted accordingly to meet the existing flow rates. The connections upstream and downstream of the Severn Trent Water manhole MH-6306 are retained as per the existing scenario, with the overflow arrangement described in the section 2.1.
	3.1.7	A4019 Mainline Catchment: This comprises a catchment from the M5 J10 junction along the A4019 to the Cheltenham West Community Fire Station as well as the northern section of the link road from the River Chelt bridge to its junction with the A4019. The total runoff from this catchment is discharged to proposed attenuation basin 4 (J2), which has an outfall directly to the proposed wetland storage area. Highway runoff from the A4019 is collected via a kerb and gully arrangement and conveyed via carrier drains. The northern section of the link road is conveyed via 0.15 and 0.2m deep swales to the carrier drain network in the A4019 prior to the outfall.
	3.1.8	Catchment S1 and S2: Catchment S1 and S2 constitute an increase in impermeable area as a result of the four new slip roads and roundabout. Runoff is stored in proposed attenuation basin 3 (S1) and proposed attenuation basin 2 (S2), located on the west sides of the road respectively. Offset gullies with conveyance network are proposed to capture the surface water on the slip roads, roundabout and associated widened M5 mainline. In addition to the offset gullies, combined filter drains are also proposed to intercept the runoff from cutting slopes. Beyond the extents of the widening, the existing drainage system is to be retained.
	3.1.9	Catchment B4634: The proposed arrangement on the B4634 at its proposed junction with the link road constitutes an increase in impermeable area. Runoff is collected and attenuated within swales prior to discharge to ditches. On the northbound side of the carriageway and to the south of the junction runoff is collected by proposed gullies and a 225mm diameter carrier drain before discharging to the ditch. The proposed ditches are a replacement of the existing ditches offset to the new highway earthworks extents.
	3.1.10	Link Road: This comprises of the southern section of the link road from the River Chelt bridge to the junction with the B4634 Old Gloucester Road. Highway runoff is conveyed via 0.15 and 0.2m deep swales to carrier drains which discharge into proposed attenuation basin 5 (L2) with a restricted outflow to the adjacent existing ditch system that joins the River Chelt. Separate filter drains have been provided to serve the shared use path and verge which discharge into the same system. Bridge deck drainage (BDKUs) is proposed on the River Chelt bridge.
	3.1.11	Catchment J1: Catchment J1 constitute an increase in impermeable area which involves widening of the carriageway to accommodate the addition of cycleway and footway in the north bound of the stretch. New drainage conveyance network is proposed on the north-south bound of the stretch in the verge portion and standard gullies are provided to capture the runoff along the proposed kerb-line. As per the proposed design, three outfalls are considered to collect the run-off form the J1 stretch. One catchment of the stretch is out falling to the proposed attenuation basin 1 (J1) before out falling to the proposed ditch. Other two catchments are out falling to the existing drainage system.  Beyond the extent of highway improvement works existing drainage system to be retained. Further CCTV survey have been requested to confirm the downstream connectivity of the existing drainage system at later stage of design.
	3.1.12	Pre-earthworks Drainage: Unlined ditches are proposed at the toe of embankments to intercept embankment runoff and land drainage. The ditches have been sized conservatively at this stage with a base width of 1m, depth of 1m, with 1 in 3 side slopes and top width of 7m is considered for this stage of design. An earthwork offset of 2m and a maintenance strip of 4m is proposed (total width 13m). Where the embankment height is not significant, filter drain or ditch of reduced size having a base width of 0.5m, depth of 0.5m, with 1 in 3 side slopes and top width of 3m with an offset of 2m earthworks interface slope and a maintenance track of 4m is proposed resulting a total width of 9.5m for the reduced size ditch. Also, where there is no obstacle between the ditch and a formalised access track, we have assumed that ditch access will be gained from the access track and in those areas, we can remove 4m offset line, but we will retain the space as an allowance for potential changes at detailed design.
	3.1.13	The basin designs will be revisited at detailed design stage with the production of detailed basin drawings and sections. These will include improved natural shapes and side slopes, forebay areas and internal permanent pools. It is envisaged that the basins will be approximately 300mm deep with minimum 1 in 5 side slope and will cover around 50% of the basin bases (minus forebay areas).

	3.2	Design Criteria
	3.2.1	Highway drainage is proposed to discharge to, or near to, the existing outfalls at a restricted rate, with the allowable discharge rates calculated using a combination of hydraulic models of the existing systems and QBAR calculated for new highway on greenfield sites, using Micro-Drainage hydraulic modelling software. The existing models have been built based on available information and where unavailable, appropriate assumptions have been made based on engineering judgement.
	3.2.2	Peak outflows will be controlled to match existing highway peak runoff rates for 1 in 1, 1 in 5, 1 in 30 and 1 in 100-year return periods with an allowance of 40% for climate change added to additional impermeable areas. For the Link Road (100% greenfield area) peak outflows will be restricted to QBAR with an allowance of 40% for climate change included.
	Hydraulic Design Parameters:
	Design criteria applied to the models are as follows:

	3.3	Design Standards
	3.3.1	The drainage design will be produced in accordance with the standards and best practice guidance as listed below:

	3.4	Attenuation
	3.4.1	Attenuation is to be provided for the proposed drainage before discharging to the nearest outfall/watercourses. Attenuation shall be in the form of a larger diameter pipe where feasible, or an attenuation basin, which discharges flow to outfalls at a rate restricted by a flow control device. Attenuation basins will be designed according to the SuDS Manual (CIRIA C753) and in coordination with the Environment Team.
	3.4.2	In accordance with good practice and CDM designer duties, early consideration was given in consultation with highway designers to accessibility for inspection and maintenance. The summary of attenuation design is given in Table 3�2 below.
	3.4.3	Attenuation basins will be designed based on the following:

	3.5	Constraints
	3.5.1	Key constraints identified on this scheme include:

	3.6	Flow Rate Calculations
	3.6.1	The existing flowrates are generated from the hydraulic models of the existing drainage networks and QBAR calculations (refer Appendix E) which are given in Table 3�4 below.
	3.6.2	Note that the existing model shows flooding to occur in several locations for the 1 in 100-year return period and floods for smaller events. These flood flows are not represented in the models (i.e., they are lost).

	3.7	Proposed Flow Rates
	3.7.1	The proposed discharge rates taken from the hydraulic models of the proposed systems are given in
	3.7.2	Table 3�5 - Proposed below:

	3.8	Surface Water Treatment
	3.8.1	The Highways England Water Risk Assessment Tool (HEWRAT) (LA113 Road drainage and the Water Environment) has been used to assess the impacts of road drainage on receiving surface watercourses where it has potential to affect water quality. The HEWRAT assesses the acute impacts from soluble pollutants, the chronic impacts due to sediment related pollutants and the compliance with Environmental Quality Standards (EQS) annual average concentrations of soluble pollutants.
	3.8.2	Due to failures in the HEWRAT assessment for annual average concentrations of soluble copper - a detailed assessment has been undertaken using the UKTAG Rivers and Lakes Metals Bioavailability Assessment Tool (M-BAT). The detailed assessment produced a Predicted No Effect Concentration (PNEC) value for copper for the watercourses which receive road runoff. The annual concentrations of copper predicted by the PNEC value can be used as a site-specific copper EQS value. The annual concentrations of copper predicted by the HEWRAT are below the PNEC values which means the road runoff does not present a risk to the receiving watercourses. Refer Appendix F for the routine runoff HEWRAT assessment results.
	3.8.3	A spillage assessment has also been undertaken to determine the risk of a pollution incident occurring as a result of spillage. The spillage risk assessment showed that the annual probability of a serious pollution incident occurring in the Leigh Brook or River Chelt as a result of a spillage is less than 0.5% (with mitigation) which is deemed acceptable.

	3.9	Maintenance
	3.9.1	Regular inspection and maintenance are important for the effective operation of basins and swales
	3.9.2	Any maintenance work for basins such as silt or vegetation removal is only required intermittently, but it should be planned to be sympathetic to the requirements of wildlife in a basin.
	3.9.3	All outlets and overflows should be frequently inspected and cleaned to ensure their efficient operation.
	3.9.4	Site vegetation should be trimmed as necessary to keep the basins free of leaves and to maintain the aesthetic appearance of the site.
	3.9.5	Slope areas that have become bare should be re-vegetated and any eroded areas should be regraded before replanting.
	3.9.6	Maintenance of swales is required to ensure their carrying capacity and ability to pass water from one place to another.
	3.9.7	Swales should ideally retain grass lengths of 75-100mm across the main treatment surface. To assist in filtering pollutants and retaining sediments and to reduce the risk of flattening during runoff events.
	3.9.8	Where quick establishment is required, turf laying may be used in the design to prevent the creation of rills in swales.
	3.9.9	Geotextiles may be employed to prevent erosion of swales in early stages or as temporary measures in advance of seeding but are not relied on in the long term as they can degrade.
	3.9.10	When designing ditches, the long-term drainage characteristics of environmentally sensitive soils, such as peat blogs, shall be preserved.
	3.9.11	The CIRIA SuDS manual provides typical maintenance schedules for these assets and are provided in Appendix D. the appendix also includes a maintenance schedule for the attenuation basins which are to be adopted and maintained by GCC, which has been compiled in collaboration with relevant teams at GCC.

	3.10	File References and Links
	Appendix A.	Infiltration Test Results
	Appendix B.	Existing Hydraulic Model
	Appendix C.	Proposed Hydraulic Model
	Appendix D.	Maintenance Schedules
	Appendix E.	Calculations
	Appendix F.	Routine Runoff Assessment Results
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