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This report takes into account the particular instructions and requirements of our client.  It is not intended for and should not be relied upon by any third 

party and no responsibility is undertaken to any third party.   



Introduction 

1.1 Location 

Gwersyllt Primary School, 

Dodd’s Lane, 

Gwersyllt, 

Wrexham, 

LL11 4NT 

1.2 The Proposed Works 

Extension and internal alteration works are proposed for an existing primary school.  

 

The proposed works comprise two single-storey extensions to the existing structure. One 

extension to the west of the existing building and the second extension to the east as per the 

submitted architectural plans.  Proposed works also include the creation of additional 

hardstanding MUGA play area and the creation of a car park in the place of an existing pupil 

referral unit.  

 

This report considers the drainage strategy for the new car park to be formed on the site of an 

existing building with associated hardstanding. 

 

1.3 roposed Arrangement 

 

 

Site Key Plan 



 

 

 

Site Area 3: New Car Park in location of former PRU building 

  



The Proposed Drainage Strategies 

Site Area 3: Car Park 

Existing Surface Water Drainage 

The existing surface water from the existing building and car park is collected via gulleys and 
discharged to the sewer located within Rhosrobin Road.  

Proposed Surface Water Drainage 

The existing building is to be demolished and replaced with additional car park hardstanding. The net 
impermeable area is not increasing however as the site currently discharges to a combined 
sewerlocated in Rhosrhobin Road, it is the intention to capture the surface water run-off and 
infiltrate on site.   

Soakaway tests were undertaken in the existing car park in accordance with BRE digest 365 to 
determine the infiltration rate. Results are presented in appendix A. From the three tests 
undertaken, the lowest infiltration rate recorded was 3.79x10-5. This rate was used to size the 
soakaway on the basis of a 1/100 year storm event with 20% increase for climate change. The 
storage was calculated on the basis of geocellular crates with a void ratio of 95%.  

Existing Foul Water Drainage 

The existing foul water from the existing building appears to be connected into the combined system 
on site and discharges to the sewer located in Rhosrobin Road. 

Proposed Foul Water Drainage 

As the existing building is to be demolished and replaced with car parking, there will be no foul 
discharge from site. All existing foul runs will be grubbed up.  

 

 

  

 

 

 

 



Appendix A: Infiltration results for Car Park 
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Appendix B: Infiltation / Soakaway Design to BRE 365 

SOAKAWAY DESIGN 

In accordance with BRE Digest 365 - Soakaway design 

Design rainfall intensity 

Location of catchment area; Other 

Impermeable area drained to the system; A = 1840.0 m2 

Return period; Period = 100 yr 

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.400 

5-year return period rainfall of 60 minutes duration; M5_60min = 19.0 mm 

Increase of rainfall intensity due to global warming; pclimate = 20 % 

Soakaway / infiltration trench details 

Soakaway type; Rectangular 

Minimum depth of pit (below incoming invert); d = 1200 mm 

Width of pit; w = 15737 mm 

Length of pit; l = 6000 mm 

Percentage free volume; Vfree = 95 % 

Soil infiltration rate (BRE digest 365) 

Length of trial pit; ltrial = 1000 mm 

Width of trial pit; btrial = 600 mm 

Depth of trial pit (below invert); dtrial = 1500 mm 

Free volume (if fill used); Vtrial = 100 %; 

75% depth of pit; d75 = (dtrial × 0.75) = 1125.00 mm 

50% depth of pit; d50 = (dtrial × 0.50) = 750.00 mm 

25% depth of pit; d25 = (dtrial × 0.25) = 375.00 mm 

Test 1 - time to fall from 75% depth to 25% depth; T1 = 40 min 

Test 2 - time to fall from 75% depth to 25% depth; T2 = 51 min 

Test 3 - time to fall from 75% depth to 25% depth; T3 = 66 min 

Longest time to fall from 75% depth to 25% depth; tlg = max(T1, T2, T3) = 66 min 

Storage volume from 75% to 25% depth; Vp75_25 = (ltrial × btrial × (d75 - d25)) × Vtrial = 0.45 m3  

Internal surface area to 50% depth; ap50 = ((ltrial × btrial) + (ltrial + btrial) × 2 × d50) = 3.00 m2 

Surface area of soakaway to 50% storage depth; As50 = 2 × (ltrial + btrial) × dtrial / 2 = 2.400 m2  

Soil infiltration rate; f = Vp75_25 / (ap50 × tlg) = 37.9×10-6 m/s 

Wetted area of pit 50% full; as50 = l × d + w × d = 

26084019 mm2 

Table equations 

Inflow; I = M100 × A 

Outflow; O = as50 × f × D 

Storage; S = I - O 

 

Duration, 
D (min) 

Growth 
factor Z1 

M5 
rainfalls 

(mm) 

Growth 
factor Z2 

100 year 
rainfall, 
M100 
(mm) 

Inflow 
(m3) 

Outflow 
(m3) 

Storage 
required 

(m3) 

5; 0.37; 8.5; 1.87; 16.0; 29.36; 0.30; 29.06 

10; 0.52; 11.9; 1.94; 23.2; 42.61; 0.59; 42.02 

15; 0.63; 14.4; 1.98; 28.6; 52.64; 0.89; 51.75 



Duration, 
D (min) 

Growth 
factor Z1 

M5 
rainfalls 

(mm) 

Growth 
factor Z2 

100 year 
rainfall, 
M100 
(mm) 

Inflow 
(m3) 

Outflow 
(m3) 

Storage 
required 

(m3) 

30; 0.80; 18.3; 2.02; 36.9; 67.96; 1.78; 66.18 

60; 1.00; 22.8; 2.02; 46.0; 84.69; 3.56; 81.14 

120; 1.21; 27.5; 1.99; 54.7; 100.73; 7.11; 93.62 

240; 1.45; 33.0; 1.95; 64.2; 118.11; 14.23; 103.88 

360; 1.60; 36.6; 1.92; 70.1; 128.98; 21.34; 107.64 

600; 1.79; 40.9; 1.88; 77.0; 141.66; 35.57; 106.09 

1440; 2.24; 51.1; 1.80; 92.1; 169.41; 85.37; 84.04 

Required storage volume; Sreq = 107.64 m3 

Soakaway storage volume; Sact = l × d × w × Vfree = 107.64 m3 

PASS - Soakaway storage volume 

Time for emptying soakaway to half volume; ts50 = Sreq × 0.5 / (as50 × f); = 15hr 7min 52s 

PASS - Soakaway discharge time less than or equal to 24 hours 

 

Therefore provide 16m x 6m x 1,2m deep attenuation crate soakaway in location of 

sany gravel material to eastern boundary of site. Min void ratio of 95% 

  



Appendix C: Proposed Drainage Layout
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