Briefing Note

Project Name: Deeside Airfields Praxis Gravity Sewer
Project Reference: 65201402
Project Manager: Johnathan Burns

Author: Karen Fitzsimons
Date: 7/06/2021
Document Reference: Transfer Abstraction Licence Supporting Revision:

Information
Rev. Date Reason for issue Prepared Reviewed Approved
[1] 7 June Supporting information for K 7 June H Carlyle 7 June 2021 J Burns 7 June
2021 licence application Fitzsimons 2021 2021

Transfer Abstraction Licence Supporting Information

Construction dewatering requirements at Deeside Airfields for Praxis Gravity Sewer.

1 Introduction

11 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:
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1.3

1.4

e Abstraction of >20m3/day.

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

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).

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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F/gure 1-1 1 25 00 OS map of Deeside with trench excavatlon shown in red (Blng Maps 2021

2 Baseline Geology and Hydrogeology

2141 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.
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2.2

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.

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.

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).

Water Levels

Water level monitoring in Gl 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.



Groundwater levels
Exploratory Water strike depth Response zone | Response zone lithology rar;gtle
hole mbgl mbg
mbgl Max Min
BHO04 N/A 6.00 to 8.45 Sand 3.00 2.85
BHOS P1 DRY 10.00 to 12.45 Sand 2.30 212
(19mm)
BHOS P2 DRY 150 to 4.00 Sand 2.25 2.14
(50mm)
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 BHO4, likely due to the presence of less granular materials.
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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.

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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3.11

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.

Assumptions
The following is assumed within the calculations:

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

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

e 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.

e Agquifer thickness is 15m based on the hydrogeological conceptual model.

e Groundwater abstraction is from one point source.

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 Drawdown (m) Estimated Effective radius of Calculated
conductivity (m/s) radius of 2x40m section of inflow (m%/d)
influence (m) trench (m)
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
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Table 3-2 Estimated inflows to 2x40m open section of the trench excavation — 2.5m drawdown

Hydraulic Drawdown (m) Estimated Effective radius of Calculated
conductivity (m/s) radius of 2x40m section of inflow (m/d)
influence (m) trench (m)
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
2,592md/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 3456m?3/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
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BOREHOLE RECORD - Cable Percussion

Projecl pErsIDE ATRFIELD SEWER ACQUISITION  ENgineer SWECOD Borehole  BHOZ2
Project Mo PN163498
: ational Grid  332026.2
Client  gypeo Patepalele 32mze-2 | Ground Level ¢.7a  mOD
ampling Froperties Sirata Scale 71:50
Srrengtt : el
Depth s P s |SFTM| pescription Degth [ Legend | Leve
I B 44
0.00- ©0.25 Grass ower brown sandy TOPSOIL with some rootlecs.
020 e
0.25- ©.50 1 0.40 4.34
0.50- 100 [ 1 Brown slightly silty to silty fine to medium SEMD [ 3
030 PID:O. % with occasionml cosl and bivalve shell fragments.
0.50 ES
0.50 BIDED S
1.00- 1.20 [-ES o
100 PID:D. 1 Below 1.20m, loose.
l1.20- 065 B
1l30- 165 (DEY) s5
1.65- 200 D
200- 2850 B 28 Below 2.00m, medimm denze. B
2o0-2as[ D 2.00 s25
{1.50)
2.00 PID:0. 0
250- 300 D L
300-345[ B L
3o0- 385 D 300 514
1.80)
3.00 PID:0.0
350-400[ D L
400-435[ B L
400- 445 D 4.00 14
{2.70)
4.00 BID:O. O
450- 500 D o
5.00- 545 B L
s.00- 545 D 5.00 526
3,400
5.00 PID:0.0
550- 6.00[ B L
6.00- 6.45[ B L
6.00- 6.45[ T €.00 526
(3.40)
6.00 BID:O. O
6.50- T.00[ D L
7.00- T.45[ B L
700- 745 D 7.00 521
(3.10)
7.00 PID:0.0
8.00- B.45[ B Bt 8.0, slightly gravelly. Gravel is subsngular [
800- 845 T 8.00 515 £ine to medimm including siltstome, igneous
(3.500 Tithologise and hivalve shell Fraguents.
8.00 BID:D 0 Betwsen B_40-8 50m, scomsional pocksts of zoft dark
- grey clay. L
Below B B0m, occasional Fine to mediom grawel
8.80- 900 D including white bivalye shell Sragments.
9.00- 9.45[ B Betwsen 5. 00m and 5 45, denze. s
s.00- 9.45[ O u.00 538
(3.10)
5.50-10.00 [ D d
10.00-10.45[ B L x
Barng Progress Groundwater
Hole . » Depth | Depth Depth i Diepih Remarks an
Depth | iy Technique Crew | of Hlale| Cased o | Date | Time | guoyck Mins [Sealed Groundwates
[TT.20] 0 30 [Inspectiem Fit TG/EB| E.L. 2706716 OB:00 1.90 70 Tlow inflow.
£.30| .20 [Cable Bercussion pe/Em| 850 s.00| 3.50|ozsoesid 1e:od
12.35| 015 [fable Percussion oa/EE| 850 aloo 03/06/1¢ 08:0d
12,35 12,00 1.70|03/06/14 18°0d
Remarks Jop [eepe=tion pit hand cwcavated to L.20m depth -
Bz le = 1 x 60ml WOC visls and 2 x 250ml mmber jar togged ty. “BA
Symbcks and !;?;cﬂtr:m xuﬁsglt::;m detector reading measuring Tm:n:l Volatile Orgenic Compounds Figure 1 ?-f 2
Water waz added to azsizt boring between 1 .20m and 12 O0m. marzt
2 S0mm = ipe was installed to 6.00m with a geowr slotted section from 2.00m to 8
.00m with flush lockable protective coves. £i11 details from base of hole: Bentonite [ech
seal up to 6. 00m, grawel filter up to 2.00m, bentonite seal up to 0.Z20m, concrete up to GEQIECNIES)
Al dimensions
e bk Loggesd n actardance win BSSSI0-1995 . A2:2010 b — |
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BOREHOLE RECORD -

Cable Percussion

Projecl pErsIDE ATRFIELD SEWER ACQUISITION  ENgineer sWECD Borehole  BHOZ2
Project Mo PN163498
: ational Grid  332026.2
Client  swpen fomnee Teee K Ground Level .74 mOD
Sampling Froperties Sirata cale 1:50
Samp Svenot] W s o
Depth ';,-,:'u s | s |SFTM| pescription Degth [ Legend | Leve
10.00-10.45F D | 10.00 527 F P
(3.80) 8
10.00 pIDto.0 ]
1050-11.00[ D L :
11.00-11.45 B L
11.00-11.45 11.00 524
(3.700
11.00 BID:D .0
11.50-12.00 L D [
12.00-12.45 [ D | 12.00 513 L
{3.70)
12.00 ]
L [ 1z as| [ -1.m
End of Barehole
Borng Progress Groundwater
Hole Depth [ Depth [Depth to Depth [ Depth i [ Diepih Remarks on
Depth | 'y Technigue Crew | orfiale| Coted | Water | Date | Time | GRS | o Rosetol Wit |gealed Groundwater
Remarks @g:m level. Logged by DS
Figure 2of2
R
Al dimensions
g i meines. '.Qaa-"ﬁ N accoedance wish BS5S00019595 - AZ2010
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BOREHOLE RECORD - Cable Percussion

Projecl pErsIDE ATRFIELD SEWER ACQUISITION  ENgineer sWECD Borehole  BHO3
Project Mo PN163498
: ational Grid 3323125
Client  swpen e 2 R Ground Level s.37  mOD
ampling Froperties Sirata Scale 1:50
Srenot : evel
Depth s FUEEN B | SPTM| Description Depth | Legena | | beve
_ [ B.L 437
0.00- 0.25F B Grazs over hrown sandy TOPSOIL with restlses. oos| ] 432
025 ES H
9.20 PIDt0. 6 MEDE GROUND: Greyizh brown smndy angular medimm to 0.38 399
450 [ 8 coarse gravel of limestone. r
050 ES
050 BIDED S Medium dense brown slighely ziley slighely gravell
e B Bemrat io sobenuiar Lo sebeoiacy fime
1.00- 120 B 23 to medium of waricus llﬂ:ﬂlog:tu “and bivalve shelr [
1lo0 S fragments.
1lo0 BIDD. 3 Between 1.00m and 1 20m, silty.
1z0-1.65[ B
l20-1.65F D | 80 511 [
130 W 1.60 2.77
185-200f D Mediom dense dack grey slightly siley to silty fine
o mediun SAND with oecasional coal and bivalve
2.00- 2450 B 22 shall fragments L
2.00-245[ D 2.00 56 Between 2.00m and 2 45m, locse and =ilty.
{1.60)
2.00 PID:0. 3
250- 300 D L
3.00- 3450 B 26 L
300- 3450 D 300 519
110600
3.00 PIDED.3
350- 400 D L
4.00- 4450 B Below 4 00m, brewnizh grey, L
4.00- 245) D 4.00 524
{1.60)
4.00 PIDTO. 4
450- 500 D b
5.00- 5.45[ B L
500- 545F D s.00 519
1160
5.00 PIDfD.2
5.50- 6.00[ D L
6.00- 6.45[ B L
6.00- 645[ D £.00 513
(2.00)
6.00 BID:O. 2
§.50- 700 D L
7.00- 745 B L
7.00-745[ D 7.00 s18
{2.80)
7.00 PIDED.0
7.50- 800 D L
8.00- 5.45[ B L
8.00- 8450 D 8.00 528
(2.80)
8.00 BID:D 0
8.50- 900 D L
9.00- 3.45F B Below §.00m, dense, cccasionally medium dense. e
9.00- 3.45[ D 9.00 532
(3.10)
5.00 BID:D .0
5.50-10.00 [ D d
10.00-10.45[ B b
Borng Progress Groundwater
Hole Depth | Depth Depth " i Diepih Remarks an
Depth | iy Technigue crew | or Viale| Cated o | Date | Teme | gy Rose 0| pfing | Seaten Grounduater
T 20| 0. 30 [fnpection Pit TeEE| G L. TE/0E/1H 0F:00 1.60 o zize.
6.00| 0.20 [gable Bercussicn DG/EB| 12.45 12.00| 2.80|06/06/1¢ 16:0
12.45| 015 [fable Bercussion DG/EB
Remarks fa la=p==rticn pit hand cxcavated to 1.20= depth .
Bz le = 1 x 60ml WOC visls and 2 x 250ml mmber jar togged ty. “BA
Symbcks and !;?;cﬂtr:m xuﬁsglt::;m detector reading measuring Tm:n:l Volatile Orgenic Compounds Figure 1 ?-f 2
Wate was added 0 aszist boring betusen 10.00 and 12.00m. patizaa
A5 50 was installed to 3.50m with & geowsspped slotted section fram [
R A e g S protective cover. Backfill details from base of haols: Tech
bentonite seal up to 3.50m, gravel filter up to 1 50m, bentonite seal up to 0.20m, concrete (O] EAHENINISS
Al dimensions
aie in metnes. Logged in aceavdance wen BSSS10-1995 . AZB01D b — |
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BOREHOLE RECORD -

Cable Percussion

Projecl pErsIDE ATRFIELD SEWER ACQUISITION  ENgineer sWECD Barehole  BHO3
Project Mo PN163498
: ational Grid 3323125
Client  swpen e 2 R Ground Level s.37  mOD
Sampling Froperties Sirata cale 1:50
Sampee Srenct] w | s el
Depth ';,-,:'u s | s |SFTM| pescription Degth [ Legend | Leve
10.00-10.45 F D 10.00 542 F B
{3.80) ;'
10.00 PI:D.0 "
10’50-11.00 [ D L :
11.00-11.45 B -
11l00-11:45| D |11.00 528
(4.00)
11.00 BIDFD 0
11.50-12.00 [ D [
12,00-12.35 [ D |12.00 533 12.00 -7.63
{3.70) End of Borshole
12.00 PI:D.0
Bonng Progress Grounawater
Hole Depth [ Depth [Depth to Depth [ Depth i [ Diepih Remarks on
Depth | piy Techniqn Crew | o Viale| Cated | Water | Oate | Teme | 5| Rose 1) piing |Seated Grounduates
Remarks [F = srowa level. [E—
Figure 2 0f 2
s
Al dimensions
g i meines. '_O\az.“ﬁ N accoedance wish BS5S00019595 - AZ2010
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BOREHOLE RECORD - Cable Percussion

Drojecl pEESIDE ATRFIELD SEWER ACOUISITION Engineer SWECO Borehole BHO4
Project Mo PN163498

: ational Grid 332322 4
Client  swpen e T2 R Ground Level 628 mOD
ampling Froperties Sirata Scale 1:50
Depth Casod & Frenetl % [SPTH pesciption Depth | Legena | | beve
I B €28
0.00- 010 B Grass ower TOPSOIL: Soft brown sandy clay with some
0,10 ES rootlers. 0.20 £.08
0.10 PIDH0.5
0.20 [ Es MADE GROUMD: Light brown slightly grawelly fine L
0.20 PIDHD 4 sand. Gravel iz angular to subangular fine to
0.35 B median including candstons and ignesus lithelogies.
0,50 B Be 0.30m, metal fragmen i o
0.50 [ Es Zt 1100m, 2 Ho. heiks . and 20mm diameser grey o
0.50 PIDED 5 cahle.
lo0-1.20f B Betwsen 1 00m and 1 20m, silty.
1lo0 ES At 1 30m, medinm dense.
l.00 L PID:0. & 1.50 4.78
Il20- 165 B 26 Medium dense light brown slightly silty fine SEND
120-165[ D | (DRN 514 with cccasional white bivalve shells and shelly
1e5- 200 D Eragments.
2o00-2a5[ B Betiwmen 2_00m and 2 45m, dense. L
2o0-2as[ D 2.00 s41
{1.50)
2.00 PIDHD 4
245-300[ D L
300-345[ B L
3o0- 385 D 3.00 523
[2.80)
3.00 PID:0. 4
350-400[ D L
400-435[ B L
400- 445 D 4.00 528
{3.20)
4.0 BIDHD 3
450- 500 D o
5.00- 545 B L
s.00- 545 D 5.00 516
(290
5.00 PID:0. 4
550- 6.00[ D L
6.00- 6.45[ B L
6.00- 6.45[ T €.00 510
14.00)
6.00 PIDHD 2
6.50- T.00[ D L
7.00- T.45[ B L
700- 745 D 7.00 514
{4.90)
7.00 PID:0.3
750- 800 D L :
8.00- B.45 [ # 8.00 530 L
{5.40)
8.00 PIDHD. 4
L rosas| |l —zav
End of Borehole
Barng Progress Groundwater
Hole Depth | Depth [Depth o Depth " i Diepih Remarks an
Depth | iy Technique Crew | arfiols| Cased | water | Date | Teme | g B0 Rose 0| yhing |sested Groundwates
[TT.20] 0 30 [In=pectiem Fit TG/EB| E.L. 13706716 0B:00 Wazked by the
#.45| ©.15 [Cable Percussion pe/EB| 825 s.00| 4.40|13/06/24 16:0d addition of
water to the
borehole.
Tnepection pit hand cwcavated to L 20 dep o
Remarks ) e e o Wos st ood w250t amber 5 etons ] tonged vy, D8
Symbcks and !;?;cﬂtr:m xuﬁsglt;\.m detector reading measuring Total Volatile Crgeanic Compounds Figure 1af1
Water waz added to azsizt boring between 2_00m and B.00m. marzt
2 S0mm = ipe was installed to 7.60m with a geowr slotted section from 6.00m to 8
7.60m with £lush locksble protective cover. £i11 details from base of hole: gravel fech
£ilter up to 6.00m, bentonite seal up to 0.20m, concrete up to ground lewel. GEQIECNIES)
Al dimensions
i iy maknes. Logged in aceodance win BSSS30:1958 . AZF010 E
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BOREHOLE RECORD - Cable Percussion

Projecl pErsIDE ATRFIELD SEWER ACQUISITION  ENgineer sWECD Barehole  BHOS
Project Mo PN163498

: ational Grid  332481.8
Client  gypeo Paepaleld 32m-2 Ground Level 573 mOD
ampling Froperties Sirata Scale 71:50
Tampe Svenot] W ]S el
Depth 1),::‘ s P s |SFTM| pescription Degth [ Legend | Leve
I B 579
vo0-020f B MADE GROUND: Grass over sandy topsoil with
020 ES cocmsional angular fine to coarss gravel of
0.20 PID:0.3 concrete. 0.30 5.49
0 50 [ = Bt 0.20m, comcrete slab in southesst side of the ||
0.50 ES pit.
0.50 BIDED S
Mediom dense light brown slightly siley to siley
1.00-1.20[ B £ine SAND with occasicnal cosl and white bivalve [~
100 ES shell fragments.
1.00 BIIGD. 2 Betwsen 1.20m and 1 65m, slightly grawelly.
120-1.65[ B 19
l20-16s[ O | (oBN 513 L
200- 285 B B
2o0-2as[ D 2.00 511
2.00 EE |(0.70)
2 00 PID:0. 1
250- 300 D L
300-345[ B 26 L
3o0- 385 D 3.00 518
(2.40)
3.00 PID:0.0
350-400[ D L
400-435[ B 24 L
400- 445 D 4.00 518
{3.20)
4.0 BID:O. O
450- 500 D o
5.00- 545 B L
s.00- 545 D 5.00 517
3100
5.00 PID:0.0
550- 6.00[ D L
6.00- 6.45[ B Below 6.00m, fine to mediam. L
6.00- 6.45[ T €.00 523
(3.00)
6.00 BID:O. 2
6.50- T.00[ D L
7.00- T.45[ B L
700- 745 D 7.00 530
{1.00)
7.00 PID:0. 1
750- 800 D L
8.00- B.45[ B Below B.00m, mottled dark grey. L
800- 845 T 8.00 545
{1.00)
8.00 BIDD. 1
8.50-9.00[ D L
9.00- 9.45[ B s
s.00- 9.45[ D u.00 529
{1.00)
5. 00 BID:D .0
3.50-10.00 [ D E e
;‘.
10.00-10.45[ B L
Barng Progress Groundwater
Hole Depth | Depth [Depth o Depth " i Diepih Remarks an
Depth | piy Techniqn Crew | or Viale| Cated | Water | Oate | Teme | gufiy Rose 0| pfing | Seaten Grounduwater
[TT.20] 0 30 [In=pectism Fit TG/EB| E.L. TT706716 OB:00 Wazked by the
3.00| ©.20 [Cable Bercussion pe/B| 6.0 s.00| 3.70|07/06/2d 16:0d addition of
1345| 015 [fable Percussion oG/eB| 540 &l00| 2.30|oeso6sid 0B:od water to the
12 00 12.00| 1.00|o6so6s1d 16:0d borehole.
Remarks Jop [eepe=tion pit hand cwcavated to L.20m depth o
i le = 1 x 60ml WOC visls and 2 x 250ml mmber jar togged ty. “BA
Symbcks and !;?;cﬂtr:m xuﬁsglt;\.m detector reading measuring Tm:n:l Volatile Orgenic Compounds Figure 1 ?-f 2
Water waz added to mssist boring between 500 and 12 00m. marzt
A l9mm standpipe piescmeter was installed to 11.50m with £lush locksble protective cover and 8
2 Slmm gas monitoring pipe was installed to 4.00m with a geowrapped slotted secticm frem fech
T 50m to 4.00m with $lush Lockshle protective coves. Backfill details From base of hole: GEQIECNIES)
:'.’cﬂ.'n g Logged n actordance win BSSSI0-1995 . A2:2010 N
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BOREHOLE RECORD -

Cable Percussion

Projecl pErsIDE ATRFIELD SEWER ACQUISITION  ENgineer sWECD Barehole  BHOS
Project Mo PN163498
: ational Grid  332481.8
Client  swpen ezt R Ground Level 579 mOD
Sampling Froperties Sirata cale 1:50
Samp Svenot] W s o
Depth ';,-,:'u s | s |SFTM| pescription Degth [ Legend | Leve
10.00-10.45F D | 10.00 521 F RO
{1.60) i
10.00 pIDto.0 ]
1050-11.00[ D L :
11.00-11.45 B L
1100-1145F 0 |11.00 532
1.00)
11.00 BID:D .0
11.50-12.00 L D [
12.00-12.45 [ D | 12.00 517 1200 -6.21
{1.60) End of Barehole
12.00 ]
Borng Progress Groundwater
Hole Depth [ Depth [Depth to Depth [ Depth i [ Diepih Remarks on
Depth | piy Techniqn Crew | o Viale| Cated | Water | Oate | Teme | 5| Rose 1) piing |Seated Grounduates
Remarks foag=avel Eilter op to 10.00m, bentonite zeal up to §.00m, geavel £ilker up £o 1.50m, bentonits
B T i 0 90n, cnciete i b gt Teeel. * ogged By ~BA
Figure 2of2
R
Al dimensions
g i meines. '.Qaa-"ﬁ N accoedance wish BS5S00019595 - AZ2010
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BOREHOLE RECORD - Cable Percussion

Projecl pErsIDE ATRFIELD SEWER ACQUISITION  ENgineer SWECOD Borehole  BHOG
Project Mo PN163498
: ational Grid 3326556
Client  gypeo Patepaleld 32535 | Ground Level 573 mOD
ampling Froperties Sirata Scale 71:50
Srrengtt : el
Depth s FUEEN B | SPTM| Description Depth | Legena | | beve
I B 573
vo0-020f B Grass ower TOPSOIL: Soft brown s.l:.ghr_ly gzavelly
020 ES zandy clay with some rootlecs. Gravel iz subangular 0.20 5.53
0.20 PID:0.2 fine to coarse d A
0 50 [ = lithelogies. L
0.50 ES
0.50 PIDED 1 Mediom dense light brown slightly =iley fine SEND.
1.00-1.20[ B
100 ES Below 1.20m, occasional coal and bivalve shell
1.00 PIDHD 2 Eragments.
120-1.65[ B
l20-16s[ O | (oBN 523 L
1.65- 200 D
200- 285 B 24 Below 2.00m, izh brown, =ilty, fine to medimm [
2o0-2as[ D 2.00 514 zand. LA Hy
2.00 ES (1.0
2 00 PIDHD 1
250- 300 D L
300-345[ B 2z L
3o0- 385 D 300 520
(1.80)
3.00 PID:0. 1
350-400[ D L
400-435[ B L
400- 445 D 4.00 515
{1.80)
4.00 PIDHD 1
450- 500 D o
5.00- 545 B 24 L
s.00- 545 D 5.00 514
(290
5.00 PID:0. 1
550- 6.00[ D L
6.00- 6.45[ B 21 L
6.00- 6.45[ T €.00 516
(3.50)
6.00 PIDHD 1
6.50- T.00[ D L
7.00- T.a5[ ¢ 7.00 514 L
700- 745 B |(4.00) 6.7
7.00 PID:0.0
7.50- 800 D L
8.00- B.45 [ # 8.00 513 Below B.00m, occasional whole bivalve shells. L
B800- 845 B [(4.50)
8.00 BIDHD 0
8.50- 900 D L
9.00- 9.45[ ¢ 9.00 540 Betwsen 9.00m and 11 00m, dense. s
{2.70)
%.00 PID:0.0
5.50-10.00 [ D E A
10.00-10.45[ B L
Barng Progress Groundwater
Hole Depth | Depth [Depth o Depth " i Diepih Remarks an
Depth | pia Technique Crew | arfiols| Cased | water | Date | Teme | g B0 Rose 0| yhing |sested Grounduwates
[TT.20] 0 30 [In=pectism Fit TG/EB| E.L. 9706716 OB:00 Wazked by the
4.50| ©.20 [Cable Bercussion pe/EB| 9.0 s.00| 2.20|0vsoesid 1E:od addition of
15.35| 015 [able Percussion pa/es| 840 8loo| 2.%0|losoesid 0B:od water to the
15 45 15.00| 3.70|10/06s24 18-0d borehole.
Remarks Jop Ieepe=tion pit hand swcavated to L 20m depth. -
Bz le = 1 60ml VOO vial and 2 x 258ml amber jar togged ty. “BA
Symbcks and !;?;cﬂtr:m xuﬁsglt::;m detector reading measuring Tm:n:l Volatile Crgenic Compounds Figure 1 ?-f 2
Wuter wns a.dd.zd o mssiszt boring betwssn 2.00 and 9.00m. marzt
B 5 waz installed to 10.00m with a geowsapped slotted section from 5.00m to ",
RN T T S i i oy protective cover. Backfill detmils from base of hole: bentonite [ech
seal up to 10 00m, gravel filter up to 5.00m, bentonite seal up to 0.20m, concrete up to GEQIECNIES)
Al dimensions
aie in metnes. Logged in aceavdance win BSSS10-1995 . AZB01D b — |
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BOREHOLE RECORD -

Cable Percussion

Projecl pErsIDE ATRFIELD SEWER ACQUISITION  ENgineer sWECD Barehole  BHOG
Project Mo PN163498
: ational Grid 3326556
Client  swpen e Tmas | Ground Level 573  mOD
(Sampling Froperties Sirata Scale 71:50
Sampee Shengt] w | P Todd
Depth m:'u s | s |SFTM| pescription Degth [ Legend | Leve
10.00-10.45F D | 10.00 531 F P
(3. 50) b
10.00 PI:D.0 "
10’50-11.00 [ D L :
11.00-11.45[ & |11.00 526 -
11lp0-11245[ B |(3.70)
11.00 BIDFD 0
11.50-12.00 [ D [
12.00-12.35 [ B L
12/00-1285| D |12.00 515
{3.70}
12.00 PIDHD O
12.45-13.00 [ D L
13.00-13.45 § |13.00 523 L
13000-1345[ B |(3.70)
13.00 BIDFD 0
13.50-14.00 [ D L
14.00-14.35[ B Below 14.00m, occazional subrounded fine to medimm [ !
14.00-18.451 D | 1400 £19 gzawel including ignecus lithologies. i
14.00 : BIDHD 0
14.50-15.00 [ D L
15.00-15.42[ D |15.00 850/ L
3.70) 265
15.00 BIDED 0 !
[ 15.45| = -s.72
End of Borehole
Bonng Progress Grounawater
Hole Depth | Depth [Depth o Depth [ Depth - i Diepih Remarks an
Depth | piy Techniqn Crew | o Viale| Cated | Water | Oate | Teme | 5| Rose 1) piing |Seated Grounduates
Remarks @gtﬂund level. Logaed by s
Figure 2 0f 2
s
I—..\
geatechnies;
i Logged in aceavdance wen BSSS10-1995 . AZB01D b — |
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TRIAL PIT RECORD

Trial Pit

Project DEESIDE ATRFIELD SEWER ACOUISITION  Engineer SWECO Trial Pit TPO1
Project No PN163498

. ational Grid 3320539
Client  swEco Em%‘lmtes 3700354 E Ground Level 4.50 mOD
Samples and Tests Strata Scale 1:50
Depth Type (S| pesis Description Depth Legend m"',_l';"'D“'
[ &L 4.50

¢.10 D Grass over TOPSOIL; Hrown siley fine to mediom sand F

0.20- 0.20 | B with zome rootlets. C

9.20- 0.40 | D r 0.40 4.10
[ o 20 ES Light hrown mottled orangish browm slightly silty L

©.20 FID=0_1 fine to medium SAND with occasional pockets of sile. E

9.50- 100 B me=14% N

¢.50- 1.00 | D N
0.50 ES Fe

.50 PID=0_0 F

1.00 ES £

1.o00 FID=0_0 N
[ 1.50- 1.80| B F

1.50- 1.80| D F

1.80- 2.00| B me=33% [ 1.80 PRI 2.70
[ 1.60-200| D Dark grey =ilty fine SARD / zandy SILT. E CEE S T

200 ES SR g Z.10 L 2.40

2.00 FID=0.40 End of Excavation F
Excavation Groundwater

5 tonne tracked emcavator  Width (8] 0.75 Degth [ Depth | papaiy
OL/06/2016 Length [C) 2.7 Observed| of Bit

Sharing  Hone. 1.50] 1.50 [Seepage.

] Date Backfiled  D1/06/2016 2.00| 2.10 [Siow Inflow.
Stabilily Dpstabls below 2.10m.
Remarksﬁ The Trial Fit wa:z terminated at m Gepth of Z.10m due o instability of the pits sides. Toaged by Dom

EE S =1 x 60ml VOC vial and 2 x 258ml amber jars.
Symbcts and BID = Photo-ionisation Gstector reading measuring Total Velatile Organic Compounds Figure lefl
joaors e gancentration in ppm. st
nod an tha ; 3 foEian e
oo Backfill decails from base of hole: arisings uwp to ground level. [ *, :
EEREEEE

Al dimansi
ans J’;‘;::E—:“ '_O\ﬂ.“ﬁ in accoedance wieh BS553001955 - AZ(2010 E
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TRIAL PIT RECORD

Trial Pit

Project DEESIDE ATRFIELD SEWER ACOUISITION  Engineer SWECO Trial Pit TPO2
Project No PH163498
. ational Grid 332122 0
Client  swEco Em%‘lmtes 3700645 E Ground Level ¢.66 mOD
Samples and Tests Strata Scale 1:50
Depth Type (S| pesis Description Depth Legend m"',_l';"'D“'
C &L 166
0.10 i Grasz over TOPSOIL: Brown slightly silty fine to F
9.10 ES meditm sand with zome rootlets. 4.46
0.10 PID=0.2 F
[ 820-0.70| B mo=152 Light brown mettled orangish brown slightly silty o
0.20- 0.70 | D fine SARD. F
0.50 ES N
0,50 PID=0.1 [
o.80-1.30| B Below 0.90m, occasional pockers of sandy sile. Fe
0.g0- 1.30 | B me=23% e F
g.80- 1.30 | D E
1.00 ES 3.26
F1.00 FID=0.1 Brown silty fine SAMD / sandy SILT. F
140- 1.90| B F
1.40-1.30| D N
[2.00-2.50| B £
2.00- 250 D F
— L 1.66
End of Excavation F
Excavation Groundwater
5 tonne tracked emcavator. Width (8] 0.80 Degth [ Depth | papaiy
DL/06/2016 Length (C) 2280 Obeerved| of Pit
Sharing  Hone. 1.00] 1.00[Sccpage.
] Date Backfiled  D1/06/2016 1.80| 1150 |Smepage.
Stabilily Uztable below 3.00m.
Remarksﬂ The Trial Pit was fezminated at = depth of 3.00m due to instability of the pits sides. Toaged by Dom
ES Sample = 1 x 60ml WOC vial and 2 x 258ml amber jars.
Symbcs and BID = Photo-ionisation Gstector reading measuring Total Velatile Organic Compounds Figure lefl
dmors e concentration in ppm. o
nod on tha : 3 e N
“nedm e Backfill details Erom base of hole: arizings up to ground level. | — .
gectechnic
Al dimansi
ans J’;‘;::E—:“ '_O\ﬂ.“ﬁ in accoedance wieh BS553001955 - AZ(2010 E
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TRIAL PIT RECORD

Trial Pit

Project DEESIDE ATRFIELD SEWER ACOUISITION  Engineer SWECO Trial Pit TPO3
Project No PN1E3498
. ational Grid  332216.

Client  swEco Em%‘lmtes 3700543 E Ground Level ¢.71 mOD

Samples and Tests Strata Scale 1:50

Depth Type (S| pesis Description Depth Legend m"',_l';"'D“'

C &L 471

0.10 i Grasz over TOPSOIL: Brown slightly silty fine to F
9.20 ES mcitm zand with zome roosizts F
9.20 PID=0.1 [ 0.30 4.41
[ 0.40- 0.50 Light brown mottled orangish brown sightly silty fine [
0.40- 0.30 | D to medinm SAND with occasional pockets of silt. F
0.50 ES Occazional whits zhell Sragments. N
0,50 PID=0.1 [
1p00-1.50| B me=24% Fe
1o0- 15| D F
1.00 ES E
100 FIE=0.0 N
F 1.50- 2.00 me=332 F
150- 200 | D F
Below 1.70m, geading to fine sandy silt. N
20 [IHE : 2.51
End of Excavation [
Excavation Groundwater
5 tonne tracked emcavator  Width (8] 0.75 Degth [ Depth | papaiy
DL/06/2016 Length (C) 280 Obeerved| of Pit

Sharing  Hone. 1.60 Seepa

] Date Backfiled  D1/06/2016 2.20 Siow Inflow

Stabilily Uztable at 2.20m.

Remarksﬁ The Trial Pit was fezmioated at = depth of 2.20m due to instability of the pits sides. Toaged by Dom

ES Sample = 1 x 60ml WOC vial and 2 x 258ml amber jars.

Symbcs and BID = Photo-ionisation Gstector reading measuring Total Velatile Organic Compounds Figure lefl
dsors e concentration in pm o
nod on tha : s foEian =

“nedm e Backfill details Erom base of hole: arizings up to ground level. [ ™, .
EEREEEE
Al dimensians E

arc in mitres. Legged i acrovdance wen BSESI0 1959 o AZEDI0
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TRIAL PIT RECORD

Trial Pit

Project DEESIDE ATRFIELD SEWER ACOUISITION  Engineer SWECO Trial Pit TPO4
Project No  PN163498
. ational Grid 3322853
Client  swEco Em%‘lmtes 3701135 E Ground Level ¢.63 mOD
Samples and Tests Strata Scale 1:50
Depth Type (S| pesis Description Depth Legend m"',_l';"'D“'
C G.L. E]
0.10 D Grazs ower TOPSOIL with zome rootlats. F oo1s 448
0 10 ES r
o0 PID=0.0 Light brown slightly silty fine to medium SAMD. L
[ 030-080| D E
0.50 ES 5
0.50 PID=0.0 L
[1.00- 1.50 =
Ipo-150| D Below 1.00m, pockets of silt F
1.00 ES E
1loo PID=0.0 o
F o190 2.73
[ 1.00- 2.40| B Dark grey =zilty fine SAND / zandy SILT, Eo ;
1ls0- 2040 | D TN o F ERR
C Mt
F [ o2.60 | |- ¥ 2.03
End of Emcavation E
Excavation Groundwater
5 tonne tracked emcavator  Width (8] 0.75 Degth [ Depth | papaiy
DL/06/2016 Length (C) 280 Obeerved| of Pit
Sharing  None.. 1.00] 1.00 [Seepage.
: Date Backfiled  DL/06/2016 1:90| 1.30 [Siow Inflow.
Stabilly Unstable at 2. 60m_
Remarksjg) Toe Tcial Fit war terainsted at » depth of 200m due io instability of the pits sides. Toqaed By Tom
ES Sample = L x 60ml VOC vial and 2 x 258ml amber jars.
Symecisand  BID = Photo-ionization dstertor reading messuring Total Velatile Organic Compounds Figure lofl
yusoniart concentration in pom ot
e on tha : 4 Foclii %
fined o1 Backfill details Erom base of hole: arisings up to ground level. [ N .
EEREEEE
Al dimensians E

arc in mitres. Legged i acrovdance wen BSESI0 1959 o AZEDI0
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A $1g6 63/3 \

v
A \'

at. . Sealavd Expleration aﬂ«lw-q &2 Rove
Stellon

Town or Village...—....

RECORD OF WELL (SHAF'ISDJBﬁﬁ N 1

Details of permanent lining tubes (internal diameters preferred)..—e..... ‘(mww_g‘ﬁz_),‘,ﬁ ey

.Six-inch quarter sheet. A-2 -

CFil —

(A rough sketch-map
or a tracing from a
map is very desirable)

Level of ground surface above sea-level (0.D.).€= l"?& If well starts below ground surface, state how far......... ft.
Shaft ft., diameter. ft. Boi ft Dlameter of bore: at top._.____ins.; at bottom..__.___ins.

Water struck at depths of (feet\

Rest-level of water b;g’v: top of well......_.._ feet. Suction at-...... feet. Yieldon l:;;l;l;s_' test
gallons per. (with pump of capacity......o....gp.h.); depressing water level to_ ... feet
below top. Time of recovery.... ... _hrs. Amount normally pumped daily... g.p.h. for. hours.
Quality (attach copy of analysis if available) .. SR
Sunk by for Mr. Date of well ! 3ﬁ !
Information from _M I~ (%0 . - %- SE—
'(Fa(r:'ég{grgsé;{ly). NATURP; SRR THICKNESS .' DEPTH
CLASSIFICATION. (and any additional remarks). t~. | Feet. |Inches. Feet. | Inches.t
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SWECO ﬁ

DRILLING LOG

LOG NUMBER 3274

DRAGON DRILLING (WATER & ENERGY) LIMITED
BRICKFIELD LANE

RUTHIN

LL152TN

TEL: 01824 707777

SITE: Deeside Fishery JOB REFERENCE: 487 SITE BHNUMBER: 2 BGS No: SN15/224 GRID REF: 8J32127084 DATE: 22/12/2015

FROM TO MATERIAL
OPERATION SIZE | DEPTH | DEPTH | TOTAL DEPTH DESCRIPTION & DEPTH
(MM) (M) M) (M) : (M)
Set up 1 0-3 Sandy soils
327 Sands
Auger drilling 198 GL 3 3 27-30 Fine Sand and Gravel Solid casing 113mm GL - 3
Mud drilling 150 3 30 27 Bentonite GL ~2
Standing water level — 2Mbgl
2m Drawdown Slotted 113mm casing 3 - 27
6mm gravel 2 - 30
PREDICTED ACTUAL WATER STRIKE LITRES PER SLOTTED PLAIN END CAP STONE BENTONITE
DEPTH DEPTH (MBGL) MINUTE (M) (M) (MBGL) (MBGL)
(M) (M)
70 30 7 50+ 27 3 Yes 30-2 2-GL

DRILLING FOR: Domestic water supply NAME: MARK BATHO (LEAD DRILLER)
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Appendix B — Dewatering Calculations
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Drawdown of 1.5m

Linear Excavation (granular SUPERFICIAL DEPOSITS)

THIEM EQUATION (steady state conditions)

Q=2piKD(H-hw)/In(Ro/re)

Empirical
Formula of
Sichardt
Ro=C(ho -
h)(K)*0.5

(1.5m drawdown required with pipe invert ~200mm below GW level of

@
SWECO ﬁ

Where, 3mbGL, 0.5m gives room for sump)
Q=flow rate
Width of
K=hydraulic conductivity Range (m/s) 4.90E-07 3.60E-04 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)
Drawdown Calculated Effective Calculated
Hydraulic Hydraulic Aquifer (m) Radius of Radius Flow Q Flow Q
Conductivity Thickness Influence Ro
Conductivity (m/d) (m/s) (m) h0 - h (m) (m) re (m) (m3/s) (m3/d)
Silty
4.23E-02 3.60E-07 15 1.5 2 3.6 -0.0001305 -3 sand
Silty
4.23E-01 8.10E-06 15 1.5 9 3.6 0.0011161 553 sand
Silty Hazen
4.23E+00 4.90E-05 15 1.5 21 3.6 0.0039094 555 sand range
Silty
4.23E+01 4.90E-04 15 1.5 66 3.6 0.0236969 2684 sand
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Drawdown of 2.5m

Linear Excavation (granular SUPERFICIAL DEPOSITS)
THIEM EQUATION

(steady state Empirical Formula of
conditions) Sichardt

Ro=C(ho -
Q=2piKD(H-hw)/In(Ro/re) h)(K)*0.5

Water level of 2m (2.5m drawdown required with pipe invert ~200mm

Where, below GW level of 2mbGL, 0.5m gives room for sump)
Q=flow rate
Width of
K=hydraulic conductivity Range (m/s) 4.90E-07 3.60E-04 excavation (m) 2
Length of
D=aquifer thickness 15 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
(empirical calibration
Constant,C= 2000 factor) 6.35E+01
Calculation of required flow (Thiem), Calculation of radius of
influence (Sichardt)
Drawdown Effective Calculated
Hydraulic Hydraulic Aquifer (m) Calculated Radius of Radius Flow Q Flow Q
Conductivity
Conductivity (m/d) (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
7.00E-01 8.10E-06 15 2.5 14 3.6 0.0013802 241 Silty sand Hazen
4.23E+00 4.90E-05 15 2.5 35 3.6 0.0050576 629 Silty sand range
4.23E+01 4.90E-04 15 3.5 111 3.6 0.0428677 3645 Silty sand
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