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Transfer Abstraction Licence Supporting Information 
Construction dewatering requirements at Deeside Airfields for Praxis Gravity Sewer. 

1 Introduction  

1.1 Introduction 
Sweco is assisting Welsh Water Developer Services with a sewer replacement scheme at 
Deeside Industrial Park, Flintshire.  The overall scheme involves the modification of the 
existing Deeside Industrial Park Sewage Pumping Station and associated twin rising 
mains that will accommodate additional flows from the Deeside Airfield Development along 
with the existing flows from Deeside Industrial Park.  The Scheme involves construction of 
1 km of new below ground sewerage, associated manholes and existing highway new 
kiosk and culvert crossing.   
 
Construction works include excavation of a 250m long trench along Parkway Road over a 
period of approximately 2 months.  Previous site investigations (Geotechnics, 2016) 
including monitoring boreholes along Parkway Road, indicate the presence of shallow 
groundwater in the area.  Further to this, anecdotal information from previous dewatering 
works carried out in the area by Dewatering Services indicates typical excavation inflows 
of between 1,296 and 2,592m3/day (with a maximum available pumping rate of 
3456m3/day).   Therefore, dewatering is anticipated to be required during trench 
excavation. 
 
The overall purpose of this technical note is to provide hydrogeological information to 
support a transfer groundwater dewatering licence application for dewatering.   
 
Document references are provided at the back of the report. 

1.2 Dewatering Regulations 
NRW online guidance (https://naturalresources.wales/permits-and-permissions/water-
abstraction-and-impoundment/find-out-if-you-need-a-water-abstraction-or-impoundment-
licence/?lang=en ) indicates the type of abstraction licence considered suitable for the 
dewatering works is a transfer licence as it meets the following criteria set out in the 
guidance: 



 

 

 Abstraction of >20m3/day. 

 Taking water from one source of supply to another source of supply without 
intervening use, over a period of 28 days or more.   

1.3 Assessment Methodology 

Sichardt and Dupuit Thiem analytical equations have been used within excel spreadsheets 
to estimate inflow and radius of influence for given site specific hydrogeological conditions.  
These are in accordance with CIRIA guidance (CIRIA, 2016).  The likely zone of influence 
has been estimated to determine potential impacts on groundwater and surface water 
receptors in the area (if any).  

1.4 Proposed Dewatering Works 
The location of the 250m trench section along Parkway road as shown on Figure 1-1.  
Dewatering will be via abstraction from 1m spaced well points installed on both sides of 
the trench. It is proposed that two No. 40m sections will be open at any one time.  This will 
enable dewatering of one section, while the sewer is laid in the other section after 
groundwater levels have been drawn down to below the base of the trench.  Dewatering 
will be required for a period of approximately 2 months, and abstracted groundwater will 
be discharged to a surface water with no intervening use, therefore a transfer dewatering 
licence is considered appropriate.  
 
The abstracted flows will be settled and discharged to surface water sewers within the 
industrial park, which ultimately discharge to Shotwick Brook to the north of the park.   
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Figure 1-1 1:25,00 OS map of Deeside with trench excavation shown in red (Bing Maps, 2021) 

2 Baseline Geology and Hydrogeology  

2.1.1 Geology 

The British Geological Survey (BGS) Geoindex online 1:50,000 geological mapping 
(British Geological Survey, 2021) indicates the area is underlain by tidal flat deposits 
comprising clay, silt and sand. This is underlain by three bedrock types, from north to 
south comprising: Kinnerton Sandstone Formation, Pennine Middle Coal Measures and 
Pennine Lower Coal Measures. The Kinnerton Sandstone Formation rests unconformably 
on the Coal Measures strata (Sweco, 2016).  

Site investigations, reported in the GIR were carried out in 2016 and included installation 
of groundwater monitoring boreholes, up to 15.45m in depth. All relevant ground condition 
and groundwater condition information was reviewed for this technical note and logs are 
presented in Appendix A.    
 
The site-specific geology underlying the area comprises topsoil and made ground that was 
encountered at sporadic locations in limited thickness, up to 1.5mbgl.  Made ground is 
described as light brown slightly gravelly fine sand with fragments of metal, brick and 
plastic. 

Natural Tidal Flat Deposits were encountered below, to a proven depth of 15.45mbgl and 
consist of slightly gravelly sand with rare shell and coal fragments.  

Trench excavation 

Fishery ponds 



 

 

Depth to bedrock was not proven during the site investigations.  Historic BGS borehole 
logs, provided in Appendix B, indicate depths to underlying sandstone bedrock (part of the 
regional Kinnerton Sandstone Formation) of between 51.2mbgl (SJ36NW4) and 185mbgl 
(SJ37SW38).  Borehole logs also record glacial Boulder Clay, underlying the Tidal Flat 
Deposits and overlying bedrock, beneath the surrounding area.   

The interpolated geology is represented on schematic cross-sections in Figures 2-2 and 2-
3. 

2.1.2 Hydrogeology 
The Kinnerton Sandstone Formation underlying the area is classified by Natural 
Resources Wales (NRW) as a Principal aquifer. The Pennine Middle and Lower Coal 
Measures are classified by NRW as Secondary A aquifers (DEFRA, 2021).   
 
Overlying superficial deposits are classified by NRW as Secondary undifferentiated 
aquifers.  Groundwater flow within superficial and bedrock aquifers is expected to be in a 
south westerly direction towards the River Dee.   
 
No springs or issues are noted on 1:25,000 Ordnance Survey (OS) mapping within the 
area but due to the flat topography and proximity to the River Dee, it is concluded that 
there are likely baseflow interactions with the river although these will be affected by 
generally low permeability estuarine alluvium / tidal flat deposits. 

The presence of low permeability clay overlying the Principal bedrock aquifer, is likely to 
limit hydraulic connectivity beneath the superficial and bedrock aquifers. 

2.1.3 Permeability 

No permeability testing was carried out during the site investigations.  A range of site specific 
and literature permeability values has been applied in the assessment.  Site specific particle 
size distribution (PSD) results from geotechnical testing (GIR, 2016) were applied within 
Hazen’s rule of approximation (Hazen, 1892) to estimate permeability ranges.   Results 
indicate a range of between 3.6E-07m/s and 4.9E-05m/s for fine-medium sand.  For 
comparison, and sensitivity analysis, a textbook value of permeability for silty sands was 
also applied (4.9E-04) to give a likely worst-case scenario (Freeze and Cherry, 1979).  

2.2 Water Levels 

Water level monitoring in GI boreholes including along the Parkway Road was undertaken 
between 9 June 2016 and 21 July 2016 by means of a manual dip programme.  Table 2-1 
provides a summary of relevant groundwater monitoring installations and data collected 
during this period.  
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Exploratory 
hole 

Water strike depth 
mbgl 

Response zone Response zone lithology 

Groundwater levels 
range 

mbgl 

mbgl  Max Min 

BH04 N/A 6.00 to 8.45 Sand 3.00 2.85 

BH05 P1 
(19mm) 

DRY 10.00 to 12.45 Sand 2.30 2.12 

BH05 P2 
(50mm) 

DRY 1.50 to 4.00 Sand 2.25 2.14 

BH06 N/A 5.00 to 10.00 Sand 2.00 2.03 

Table 2-1 Summary of groundwater monitoring installations along Parkway Road and groundwater levels (9 June 2016 to 21 
July 2016) 

It can be seen that no groundwater was encountered at these locations during drilling.  
The boreholes have response zones within granular superficial deposits at varying depths.  

Water level hydrographs are shown in Figure 2-1, while water strike information and water 
level ranges are shown on the conceptual hydrogeological model in Figures 2-2 and 2-3.  
The hydrographs indicate connectivity within the granular deposits with depth with a 
difference in levels noted at BH04, likely due to the presence of less granular materials.   
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Figure 2-1 Water level hydrograph  

2.3 Receptors 
Dewatering activities have the potential to impact on nearby groundwater and surface 
water receptors.  The following information on potential receptors was obtained through 
desk-based assessment. 

 
Publicly held information was sought from NRW in February 2021 and Flintshire County 
Council in March 2021, relating to licenced and unlicenced abstractions within 1km of the 
trench.  NRW’s response confirmed no licenced abstractions (surface and groundwater) 
within the area of interest and Flintshire County Council responded to confirm no known 
private water supplies within the area of interest.  
 
Four fishery ponds are located approximately 460m to the west northwest of the trench (as 
indicated on Figure 1-1), associated with the Lagoons Fishery and Shotwick Brook runs 
along the southern boundary of the fishery ponds.  The River Lee is located approximately 
1.8km to the south southwest.   
 
BGS borehole records indicate there is a domestic water supply borehole associated with 
the Deeside Fishery (SJ37SW480) with an abstraction rate of greater than 50 litres/minute 
(0.8l/s) indicated although no more information was available at the time of this note.   
 
An unnamed land drain is noted approximately 260m south of the southern extent of the 
trench and not considered to be a sensitive receptor. 

2.4 Conceptual Hydrogeological Model 

Hydrogeological conditions are conceptualised on schematic cross-sections in Figures 2-2 
and 2-3 below, located along the approximate line of the trench and perpendicular to the 
trench, respectively, using both historical and site investigation information.  

The cross section in Figure 2-2 illustrates the area is underlain by tidal flat deposits to 
depths of approximately 15mbgl, underlain by a thickness of Boulder Clay (confirmed via 
historic borehole records) which overlies sandstone bedrock.  A second conceptual 
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hydrogeological section is shown in Figure 2-3, running perpendicular to Figure 2-2 and 
shows the relationship between the excavation and fishery pond borehole (SJ37SW480).   

It is expected that the excavation for pipework installation will be to a maximum depth of 
4mbgl. This will entirely fall within made ground and silty sand deposits that extend to a 
maximum depth of 15mbgl. 
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Figure 2 2 Schematic conceptual hydrogeological section (SW to NE) of trench excavation 
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Figure 2 3 Schematic conceptual hydrogeological section (NW to SE) of fishery ponds and excavation
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3 Dewatering assessment 
Inflow rates and radius of influence have been assessed using quantitative means to 
determine the transfer licence requirements and confirm no impact to identified receptors.    

It is intended that two 40m sections of the 250m trench will be open at any one time, with 
dewatering progressing in one section while the sewer is being laid in the other section once 
groundwater levels have been drawn down to below the base of the trench. This is to 
minimise dewatering requirements as far as possible. The trench will be entirely within tidal 
flat deposits that comprise silty sand. 

Abstraction will be from well points on both sides of the trench, spaced at 1m intervals. The 
abstracted flows will be settled and discharged to surface water sewers within the industrial 
park, which ultimately discharge to Shotwick Brook, to the north of the park.  

3.1.1 Assumptions 
 
The following is assumed within the calculations: 
 

 Groundwater levels are 2-3m below ground level and therefore above the estimated 
base of the trench excavation depth of 4mbgl.  

 The dimensions of the excavation are width of 2m and length of 2x40m sections, 
80m in total.   

 Groundwater levels will be required to be lowered by at least 0.5m below the trench 
base to ensure that the excavation is dry during sewer construction. Therefore, a 
drawdown of between 1.5 and 2.5m is assumed based on available groundwater 
level information.  

 Aquifer thickness is 15m based on the hydrogeological conceptual model.   
 Groundwater abstraction is from one point source.  

3.1.2 Results  

Inflow calculation sheets for two No. 40m open sections of trench are presented in Appendix 
B and carried out for drawdown scenarios of 1.5 and 2.5m, respectively.  Results are 
summarised in the tables below.  Calculations have been carried out using the Sichardt and 
Thiem equations in accordance with CIRIA guidance (CIRIA, 2016). 

The effective radius, in the tables below, converts a rectangular shape trench to a circular 
one to better represent conditions.   
 
Table 3-1 Estimated inflows to 2x40m open section of the trench excavation – 1.5m drawdown 

Hydraulic 
conductivity (m/s) 

Drawdown (m) Estimated 
radius of 

influence (m) 

Effective radius of 
2x40m section of 

trench (m) 

Calculated 
inflow (m3/d) 

3.6E-07 1.5 2 3.6 -3 
8.10E-06 1.5 9 3.6 553 
4.90E-05 1.5 21 3.6 555 
4.90E-04 1.5 66 3.6 2684 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 11 of 34
 

Table 3-2 Estimated inflows to 2x40m open section of the trench excavation – 2.5m drawdown 
Hydraulic 

conductivity (m/s) 
Drawdown (m) Estimated 

radius of 
influence (m) 

Effective radius of 
2x40m section of 

trench (m) 

Calculated 
inflow (m3/d) 

3.6E-07 2.5 3 3.6 -8 
8.10E-06 2.5 14 3.6 241 
4.90E-05 2.5 35 3.6 629 
4.90E-04 2.5 111 3.6 3645 

 
The estimated average daily abstraction rate from the two trenches is between 1,296 and 
2,592m3/day (15-30l/s) based on similar dewatering works in the area with a maximum 
potential rate of 3456m3/day (40l/s) (a negative flow indicates no inflow).  When these 
estimated average abstraction rates are compared with calculated inflows in the tables 
above, this indicates a potential zone of influence in the order of 10-100m for the drawdown 
range of 1.5 to 2.5m.  Further to this, Table 3-2 indicates that the calculated drawdown 
required for a peak estimated flow of 3456m3/day for the lowest permeability value, will be 
less than 2.5m with an estimated zone of influence of less than 111m.   

Based on these calculations and sensitivity analysis, and the distance to water receptors of 
at least 450m, no significant impact on these receptors is predicted. 

The maximum abstraction rate of 3456m3/day, with an estimated abstraction period of 2 
months. 
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Appendix A – Borehole and Trial Pit Logs 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 14 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 15 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 16 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 17 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 18 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 19 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 20 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 21 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 22 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 23 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 24 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 25 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 26 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 27 of 34
 

 

 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 28 of 34
 

 

  



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 29 of 34
 

 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 30 of 34
 



 

Transfer Abstraction Licence Supporting Information, Deeside Airfields Praxis Gravity Sewer 
Transfer Abstraction Licence Supporting Information, Rev.:, 8 June 2021 31 of 34
 

Appendix B – Dewatering Calculations 
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Drawdown of 1.5m 

Linear Excavation (granular SUPERFICIAL DEPOSITS)               

                    

THIEM EQUATION (steady state conditions)   

Empirical 
Formula of 
Sichardt            

Q=2piKD(H-hw)/ln(R0/re)     
R0=C(h0 - 
h)(K)^0.5           

                    

Where,   
 (1.5m drawdown required with pipe invert ~200mm below GW level of 
3mbGL, 0.5m gives room for sump)       

Q=flow rate                   

K=hydraulic conductivity Range (m/s) 4.90E-07 3.60E-04     
Width of 
excavation (m) =    2 

D=aquifer thickness   15         Length of excavation (m) =  2*40 
Ro=radius of influence Calculated               

re=effective radius   7.14 Calculated   T = 6.35E+00 m/d     

ho=rest water level   2.00       (E-05) m/s       

hw=dynamic water level 1.5               
                    
Constant,C= 2000 (empirical calibration factor)     6.35E+01       
                    

Calculation of required flow (Thiem), Calculation of radius of influence (Sichardt)           

Hydraulic Hydraulic Aquifer 
Drawdown 

(m) 
Calculated 
Radius of 

Effective 
Radius 

Calculated 
Flow Q Flow Q     

Conductivity (m/d) 
Conductivity 

(m/s) 
Thickness 

(m) h0 - h (m) 
Influence Ro 

(m) re (m) (m3/s) (m3/d)     

                    

4.23E-02 3.60E-07 15 1.5 2 3.6 -0.0001305 -3 
Silty 
sand  

Hazen 
range 

4.23E-01 8.10E-06 15 1.5 9 3.6 0.0011161 553 
Silty 
sand  

4.23E+00 4.90E-05 15 1.5 21 3.6 0.0039094 555 
Silty 
sand  

4.23E+01 4.90E-04 15 1.5 66 3.6 0.0236969 2684 
Silty 
sand    
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 Drawdown of 2.5m 
            

Linear Excavation (granular SUPERFICIAL DEPOSITS)       
THIEM EQUATION 
(steady state 
conditions)   

Empirical Formula of 
Sichardt         

Q=2piKD(H-hw)/ln(R0/re)     
R0=C(h0 - 
h)(K)^0.5       

Where,   
Water level of 2m (2.5m drawdown required with pipe invert ~200mm 
below GW level of 2mbGL, 0.5m gives room for sump)           

Q=flow rate                   

K=hydraulic conductivity   Range (m/s) 4.90E-07 3.60E-04     
Width of 
excavation (m)     2 

D=aquifer thickness   15         
Length of 
excavation (m)    2*40 

Ro=radius of influence   Calculated               
re=effective radius   7.14 Calculated   T = 1.05E+01 m/d     
ho=rest water level   2.00       (E-05) m/s       
hw=dynamic water level   1.5               

Constant,C= 2000 
(empirical calibration 
factor)       6.35E+01       

Calculation of required flow (Thiem), Calculation of radius of 
influence (Sichardt)               

Hydraulic Hydraulic Aquifer 
Drawdown 

(m) Calculated Radius of 
Effective 
Radius 

Calculated 
Flow Q Flow Q     

Conductivity (m/d) 
Conductivity 

(m/s) Thickness (m) h0 - h (m) Influence Ro (m) re (m) (m3/s) (m3/d)     
                    

3.11E-02 3.60E-07 15 2.5 3 3.6 -0.0004876 -8 Silty sand  
Hazen 
range 

7.00E-01 8.10E-06 15 2.5 14 3.6 0.0013802 241 Silty sand  
4.23E+00 4.90E-05 15 2.5 35 3.6 0.0050576 629 Silty sand  
4.23E+01 4.90E-04 15 3.5 111 3.6 0.0428677 3645 Silty sand    


