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1. Introduction

1.1 General

1.1.1 JNP Group were instructed by Halstead Homes to undertake infiltration testing for soakaway design
as part of the drainage strategy for land off Marsh Lane, Shepley, HD8 8AS.

2. Ground Conditions

2.1 Exploratory Hole Locations

2.1.1 The locations of the exploratory holes are shown on JNP Group Drawing No. B26074-JNP-XX-XX-DR-
G-7003. Soakaway Pit Locations, dated 25 June 2025 and is shown in Appendix A.

2.2 Strata Encountered

2.2.1 The ground conditions encountered during the intrusive investigation were generally consistent
with the published geological map. A variable thickness of made ground and topsoil was found to
be underlain by granular strata of the Grenoside Sandstone.

2.2.2 A summary of the stratigraphy encountered during the investigation is presented in the following

table and described in the following sections, but for full details and descriptions, reference should
be made to the exploratory hole records presented in Appendix B.

Table 2.1 Stratigraphy Encountered

Made ground (including Topsoil)
Ground level 0.25-0.50 0.25-0.50
All exploratory holes

Grenoside Sandstone
0.25-0.50 Not proven Not proven

All exploratory holes
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Topsoil and Made Ground

Made ground was encountered within TPO1 to a depth of 0.20 m (bgl).

The made ground consisted of a hardcore gravel consisting of concrete, brick, slate, sandstone and
limestone.

Topsoil was encountered in all exploratory holes, including beneath the made ground within TPO1.
The topsoil encountered on site consisted of light grey, medium grained sand with frequent roots
and rootlets noted throughout.

Grenoside Sandstone

Soils inferred to be of the Grenoside Sandstone were encountered within all exploratory holes. The
strata consisted of light greyish, yellow brown, gravelly clayey sand. The proportion of clay, sand
and gravel varied between exploratory holes. The gravel fraction consisted medium to coarse,
angular to sub-angular medium grained sandstone.

Infiltration Tests for Soakaway Feasibility

Background

In order to test the feasibility of utilising soakaways at the site, JNP Group has carried out
infiltration tests in the following trial pits:

e TPO1 in the entrance to the site in an area of proposed permeable paving;

e TPO2 to the west of the northern border of the site, in an area of proposed permeable paving;

e TPO3 to the east of the northern border of the site, in an area of proposed permeable paving;

e TP04 on the southern border of the site, in an area of a proposed soakaway for plot 6.

e TPO5 on the southern border of the site, in an area of a proposed soakaway for plot 7.

e TPO6 on the southern border of the site, in an area of a proposed soakaway for plot 8.

Methodology

The pits were excavated on 16th of June 2025 by a third party. The pits were filled with water to a
depth commensurate with the proposed soakaway depth via a tanker / bowser to ensure that
water inflow was rapid and did not have an adverse effect on infiltration rates.
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3.2.2 Divers were utilised to gain water pressure data at 5 second intervals as well as manual dips of the

water level over time intervals to determine the infiltration rates.
3.3 Pit Dimensions

3.3.1 The pits were excavated on 16th of June 2025 by a third party. The pit dimensions are listed below

as length x width x depth;

e TPO1-1.0mx0.6mx0.9m;
e TP02-12mx0.6mx1.0m;
e TPO3-12mx0.6mx0.9m;
e TPO4-18mx0.6mx1.6m;
e TPO5-14mx06mx1.6m;

TPO6-1.6mx0.6 mx1.6m.

3.4 Results

3.4.1 The infiltration rates were then calculated in accordance with the methodology given in BRE
365:2016 and gave the following results;
TPO1* Shallow permeable paving N/A N/A 3.4x10°% ms?
TPO2** Shallow permeable paving 1.0x 105 ms™? 5.4x10°%ms? 5.7x10®ms?
TPO3* Shallow permeable paving N/A N/A 3.8x10°%ms?
5x10%ms?
TPO4 Deep Soakaway 6.6 x 10° ms? 5.1x10° ms? 4.2x10° ms?
TPO5** Deep Soakaway 2.7x10°ms? 1.8x10°ms? 1.2x10°ms?
TPO6 Deep Soakaway 4.2 x10°ms? 1.9x10°ms? 2.0x10°ms?

*Divers left overnight to complete test.
**Tests unable to be completed due to time constraints — data has been extrapolated to gain result.

3.4.1 Three fills were achieved in all holes apart from TPO1 and TPO3 (permeable paving), where time
constraints prevented completion of the three tests. The results of all tree tests in each hole have

been overlaid (Appendix C).
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3.5.1

3.5.2

3.5.3

3.5.4

3.55

Interpretation

The soakaway tests have been carried out at the anticipated depths of the full-size soakaways, in
the locations of the proposed soakaways. Infiltration rates were moderate to low, between 3.4 x
10 m/s and 5.4 x 10® m/s within the shallow trial pits, and between 1.2 x 10° m/s and 4.2 x 10
m/s within the deep soakaway trial pits.

Note that the results of all three tests in TPO1 and TP0O3 have been overlain and show that the data
from the tests which were not fully completed follow a similar trend to the tests that did complete.

The infiltration rate used for the drainage design (ref. B26074-JNP-XX-XX-DR-C-2001 P02, April
2025) was 5 x 10°m/s which was higher than the rate determined for the shallow permeable paving
but lower than the rate determined for the deeper soakaways.

The drainage design has been re-run and this shows that the soakaways function as planned but
there is a slight amount of flooding from the permeable paving. The design of this has therefore
been slightly modified, deepening of the sub-base below the currently proposed 250mm to 400mm
to provide additional storage. A revised drainage layout and calculations are included in Appendix
D.

If proposed soakaways are to be constructed at a significantly different depths than the tests, then
the above calculated rates are not applicable, and JNP Group recommends that further soakaway
testing is undertaken at the revised depths of the full-size soakaways. From the foregoing results,
infiltration drainage is suitable at the site. It should be noted that other factors also need to be
considered such as the depth to the water table, potential for mobilisation of contamination,
potential for re-emergence etc. which should be assessed as part of a drainage strategy.
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This document is for the sole use and reliance of INP Group’s client and has been prepared in accordance with the scope of the
appointment of JINP Group and is subject to the terms of that appointment.

JNP Group accepts no liability for any use of this document other than by its client and only for the purposes for which it has
been prepared.

No person other than the client may copy (in whole or in part) or use the contents of this document, without the prior written
permission of INP Group.

Any advice, opinions or recommendations within this document should be read and relied upon only in the context of this
document as a whole.

Any comments given within this report are based on the understanding that the proposed works to be undertaken will be as
described in the introduction. The information referred to and provided by others and will be assumed to be correct and will
not have been checked by JNP Group, JNP Group will not accept any liability or responsibility for any inaccuracy in such
information.

Any deviation from the recommendations or conclusions contained in this report should be referred to JNP Group in writing for
comment and JNP Group reserve the right to reconsider their recommendations and conclusions contained within. JNP Group
will not accept any liability or responsibility for any changes or deviations from the recommendations noted in this report
without prior consultation and our full approval.
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Trialpit No

Trial Pit Log TP
F etecree snamatns. Sheet 1 of 1
Project Project No. Co-ords: 418709.00 - 409413.00 Date
. Marsh Lane, Shepley
Name: B26074 Level: 236.60 16/06/2025
Location:  Shepley Dimensions 1 Scale
' (m): © 1:10
N ) Depth o Logged
Client: Halstead Homes (Yorhsire) Ltd 0.90 LK
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
Hardcore gravel MADE GROUND consisting concrete,
brick, slate, sandstone and limestone. .
MADE GROUND
020 23640 Light grey medium grained SAND with frequent roots ]
and rootlets. E
TOPSOIL
0.50 -

0.90

SAND.
GRENOSIDE SANDSTONE

End of pit at 0.90 m

Light orange brown slightly clayey medium grained

Remarks:

Stability:

Trial pit formed for soakaway testing for permeable paving design.

Sides collapse when water is added for soakaway testing.
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Trialpit No

Trial Pit Log TP02
s raeeae” Sheet 1 of 1
Project Project No. Co-ords: 418730.00 - 409422.00 Date
N . Marsh Lane, Shepley
ame: B26074 Level: 235.62 16/06/2025
Location:  Shepley Dimensions 1.2 Scale
' (m): © 1:10
N ) Depth o Logged
Client: Halstead Homes (Yorhsire) Ltd 1.00 LK
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
Light greyish brown slightly gravelly medium grained
SAND. ]
TOPSOIL
0.50 Dark brown, yellowish gravelly medium grained SAND. N
Gravel consists coarse to medium, angular to sub- E
angular sandstone.
GRENOSIDE SANDSTONE 1
1.00 | 23462 1

End of pit at 1.00 m

Remarks:

Stability:

Trial pit formed for soakaway testing for permeable paving design.

Sides collapse when water is added for soakaway testing.
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Trialpit No

Trial Pit Log TPO3
s raeeae” Sheet 1 of 1
Project Project No. Co-ords: 418754.00 - 409446.00 Date
N . Marsh Lane, Shepley ]
ame: B26074 Level: 234.62 16/06/2025
Location: Shepley (E)r;r;ensmns 12 S(.:ale
Depth = L 1 .1Od
Client: Halstead Homes (Yorhsire) Ltd 0 80 e Ofﬁe
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
Light grey, slightly gravelly medium grained SAND.
7 TOPSOIL ]
0.25 234.37 Light yellowish grey brown medium grained SAND. ]
GRENOSIDE SANDSTONE E
0.55 234.07 ‘: : Yellow grey weathered SANDSTONE recovered as a ]
gravel .
GRENOSIDE SANDSTONE
090 23372 Py Endofpital080m T iy
1 —
2 —
Remarks: Trial pit formed for soakaway testing for permeable paving design.

Stability: Sides collapse when water is added for soakaway testing.
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Trialpit No
Trial Pit Log TPO4
JNP GROUP
Sheet 1 of 1
Project Marsh Lane. Sheple Project No. Co-ords: 418743.00 - 409407.00 Date
Name: ' prey B26074 Level: 235.40 16/06/2025
Location:  Shepley (Dnl]r;enSIons 1.8 S(.:ale
Depth S L 1 '1Od
Client: Halstead Homes (Yorhsire) Ltd 1 gO e Ofﬁe
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
Light grey brown medium grained SAND. Frequent roots
and rootlets noted throughout. .
TOPSOIL
0.35 235.05 - Light greyish brown gravelly medium grained SAND. ]
Grevel is medium to coarse, angular to sub-angular .
sandstone.
GRENOSIDE SANDSTONE T
0.75 234.65 B Yellow grey weathered SANDSTONE recovered as a ]
gravel |
GRENOSIDE SANDSTONE
1 —
1.60 | 233.80 oo ooy Endofpital 160 m T T T TTTTC .
2 —
Remarks: Trial pit formed for soakaway testing for soakaway design.

Stability: Sides collapse when water is added for soakaway testing.
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Trialpit No
Trial Pit Log TPOS
JNP GROUP
Sheet 1 of 1
Project Marsh Lane. Sheple Project No. Co-ords: 418769.00 - 409431.00 Date
Name:  Snepey B26074 Level:  234.20 16/06/2025
Location: Shepley (Dnl:;ensmns 14 Sc?ale
Depth = L 1 .1Od
Client: Halstead Homes (Yorhsire) Ltd 1 gO e Ofae
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
Light grey, yellow brown, slightly gravelly medium
grained SAND. Frequent roots and rootlets noted ]
throughout.
TOPSOIL 7]
0.38 233.82 Light greyish yellow brown gravelly slightly clayey SAND. ]
Gravel is medium to coarse, angular to sub-angular
medoum grained sandstone. 1
GRENOSIDE SANDSTONE ]
0.70 233.50 - Yellow grey weathered SANDSTONE recovered as a ]
gravel ]
GRENOSIDE SANDSTONE
1 —
1.60 | 232.60 oo m ooy Endofpital160m T iy
2 —
Remarks: Trial pit formed for soakaway testing for soakaway design.

Stability:

Sides collapse when water is added for soakaway testing.
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Trialpit No

Trial Pit Log TPO6
JNP GROUP
Sheet 1 of 1
Project Marsh Lane. Sheple Project No. Co-ords: 418781.00 - 409440.00 Date
Name:  SNepiey B26074 Level:  233.50 16/06/2025
Location: Shepley (Dnl]r;ensmns 1.6 Sc?ale
Depth S L 1 '1Od
Client: Halstead Homes (Yorhsire) Ltd 1 (FS)O e Ofﬁe
= Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
=& Depth Type Results (m) (m)
Light greyish brown medium grained SAND. Frequent
roots and rootlets noted throughout. .
TOPSOIL
0.30 233.20 1 Light greyish yellow brown slightly gravelly slightly clayey ]
SAND. Gravel is medium to coraee, i
GRENOSIDE SANDSTONE
0.75 23275 B Yellow grey weathered SANDSTONE recovered as a ]
gravel |
GRENOSIDE SANDSTONE
1 —
1.60 | 231.90 oo ooy Endofpital 1.60m "~ T TTTTC ]
2 —

Remarks:

Stability:

Trial pit formed for soakaway testing for soakaway design.

Sides collapse when water is added for soakaway testing.

JNP GROUP
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SOIL INFILTRATION TEST
Project:
Amersham - Brighouse - Bristol - Glasgow
| I - Sheffield - ick
Hartlepool - Sheffie Warwic Marsh Lane, Shepley
Project No:
JNP GROUP !
B26074
Test Location: TPO1 Test No: Test 1 Date: 18 Jun 2025
Water level during test: Trial pit dimensions
Water level pressure Depth (m) 0.90
transducer used to obtain length (m) 1.00
values. See graph below. width (m) 0.60
V7525

0.00 50.00

0.1

0.2

0.3

0.4

0.5

Depth (m bgl)

0.6

—

f=

ass50 X L7525

0.7

f =soilinfiltration rate
V 47525 = volume of water from 75% to 25% effective depth

ap  =internal surface area at 50% effective depth
t p75.25 = time for the water level to fall

from 75% ot 25% effective depth

time at 75% effective depth (mins) N/A
time at 25% effective depth (mins) N/A
Test incomplete - Infiltration rate could not be determined
Calculated Soil Infiltration Rate = N/A

Time (minutes)
100.00 150.00 200.00 250.00

‘&"_-___

w 75%

0.8

50%

0.9

25%,

—@— Diver Data
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SOIL INFILTRATION TEST
Project:
Amersham - Brighouse - Bristol - Glasgow
Hartlepool - Sheffield - Warwick
Marsh Lane, Shepley
JNP GROUP Project No:
B26074
Test Location: TPO1 Test No: Test 2 Date: 18 Jun 2025
Water level during test: Trial pit Dimensions
Water level pressure Depth (m) 0.90
transducer used to obtain length (m) 1.00
values. See graph below. width (m) 0.60
. V7525
dss50 X 1p75-25

f =soilinfiltration rate
V 47525 = volume of water from 75% to 25% effective depth

ap  =internal surface area at 50% effective depth
t p75.25 = time for the water level to fall

from 75% ot 25% effective depth

time at 75% effective depth (mins) N/A
time at 25% effective depth (mins) N/A
Test incomplete - Infiltration rate could not be determined
Calculated Soil Infiltration Rate = N/A

Time (minutes)
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00 200.00

© o o o
5 W N L, O
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o
w
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\m Y59

50%

o
o
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N

o
o

25%,

o
[t

—@— Diver Data
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Amersham - Brighouse - Bristol - Glasgow
Hartlepool - Sheffield - Warwick

SOIL INFILTRATION TEST

Project:

Marsh Lane, Shepley

Project No:

B26074

Test Location: TPO1

Water level during test:
Water level pressure
transducer used to obtain
values. See graph below.

0.00 100.00

0.1
0.2
0.3
0.4

0.5

Depth (m bgl)

0.6

0.7

Test No: Test 3

Trial pit dimensions
Depth (m) 0.90
length (m) 1.00
width (m) 0.60

V75—
f _ p75-25
dss50 X 1p75-25

f =soilinfiltration rate
V 47525 = volume of water from 75% to 25% effective depth

ap  =internal surface area at 50% effective depth
t p75.25 = time for the water level to fall

from 75% ot 25% effective depth

Date: 18 Jun 2025

time at 75% effective depth (mins) 101.83
time at 25% effective depth (mins) 642.75

Calculated Soil Infiltration Rate =

Time (minutes)

200.00 300.00 400.00

500.00

3.4E-06 m/sec

600.00 700.00 800.00

0.8

75%

0.9

—@— Diver Data

50%
25%,
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Depth (m bgl)

0.00

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

100

200

TPO1 - Trend of Permeable Paving Soakaways
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SOIL INFILTRATION TEST

Project:
Marsh Lane, Shepley

Project No:
B26074

Test Location: TP02

Water level during test

Test No: 1

Trial pit dimensions

Date: 18 Jun 2025

Time Depth depth (m) 1.00
mins m bgl length (m) 1.20
0 0.520 width (m) 0.60
1 0.520
2 0.540 V.
3 0.540 £ p75-25
4 0.540 -
d<so X Th75
5 0540 s50 p7/5-25
10 0.560
15 0.570 f =soil infiltration rate
20 0.580 V ,75.25 = volume of water from 75% to 25% effective depth
30 0.600 a5  =internal surface area at 50% effective depth
45 0.620 t p75-25 = time for the water level to fall from 75% to 25% effective
60 0.640 depth
90 0.690 time at 75% effective depth (mins) 60
120 0.720 time at 25% effective depth (mins) 240
150 0.750 (from graph)
180 0.800
240 0.880 Calculated Soil Infiltration Rate = 1.0E-05 m/sec
Depth to Water vs Elapsed Time
Elapsed Time, minutes
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
0.00
0.10
020
o
2 430 Extrapolated data
£
= 040
2
S 050
2z U0 @ e A e 00 %
2 060 %m@\( 4
______________ RS e o ———— o o o e e ] o e e e e o e e el o)
_‘g- 0.70 )\\n\\o\ /‘ 75%
8 """"""""""""""""""""""""" '\"O“*Q;zz'" """"""""""" 50 %
0.80 O
090 bbbt ittt st Aottt sttt ittt sttt ittt ittt '______'_;;;;{) ______ 2 5 %
1.00
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JNP GROUP SOIL INFILTRATION TEST

Project:
Marsh Lane, Shepley

Project No:
B26074

Test Location:

TPO2

Water level during test

Test No: 2 Date: 18 Jun 2025

Trial pit dimensions

Time Depth depth (m) 1.00
mins m bgl length (m) 1.20
0 0.500 width (m) 0.60
1 0.530
2 0.530 V.
3 0.540 £ p75-25
4 0.540 -
decn X th7s
5 0540 s50 p7/5-25
10 0.550
20 0.570 f = soil infiltration rate
30 0.570 V ,75.25 = volume of water from 75% to 25% effective depth
60 0.620 a5 =internal surface area at 50% effective depth
90 0.660 t p75-25 = time for the water level to fall from 75% to 25% effective
120 0.730 depth
150 0.740 time at 75% effective depth (mins) 60
400 0.880 time at 25% effective depth (mins) 400
(from graph)
Calculated Soil Infiltration Rate = 5.4E-06 m/sec
Depth to Water vs Elapsed Time
Elapsed Time, minutes
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
0.00
0.10
020
<)
'2 0.30
- 040 Extrapolated data
% 0.50 il \ 00 %
= - Qb | °
2 060 Pl = R \ 750,
L
B 070 R < =
8 O 80 """ i I R A ):_‘_Oﬁ '-"’TTTTTT,Tf't'f'TT" """ TTTTTTTTTTTTT TTTTITTTT 'X\" 5 O %
090 == PR [N RPN IR [ [ IO PR [ ____.7_7_”_” I st s X) 2509
1.00
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SOIL INFILTRATION TEST

Project:
Marsh Lane, Shepley

Project No:
B26074

Test Location: TP02

Water level during test

Test No: 3

Trial pit dimensions

Date: 18 Jun 2025

Time Depth depth (m) 1.00
mins m bgl length (m) 1.20
0 0.480 width (m) 0.60
1 0.480
2 0.490 V
3 0.490 £ p/5-25
: 8228 dss0 X 1p75-25
10 0.530
20 0.530 f = soil infiltration rate
30 0.550 V ,75.25 = volume of water from 75% to 25% effective depth
60 0.580 a5 =internal surface area at 50% effective depth
90 0.650 t p75-25 = time for the water level to fall from 75% to 25% effective
120 0.680 depth
400 0.870 time at 75% effective depth (mins) 70
time at 25% effective depth (mins) 400
(from graph)
Calculated Soil Infiltration Rate = 5.7E-06 m/sec

0.00

Depth to Water vs Elapsed Time

Elapsed Time, minutes

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

0.10

0.20

Extrapolated data

0.30

1\

0.40
0.50

00 %

0.60

0.70

75%

Depth to Water, m bgl

0.80

50 %

0.90

25%

1.00

QD047 Issue A




SOIL INFILTRATION TEST
Project:
Amersham - Brighouse - Bristol - Glasgow
| I - Sheffield - ick
Hartlepool - Sheffie Warwic Marsh Lane, Shepley
Project No:
JNP GROUP )
B26074
Test Location: TP0O3 Test No: Test 1 Date: 17 Jun 2025
Water level during test: Trial pit dimensions
Water level pressure Depth (m) 0.90
transducer used to obtain length (m) 1.20
values. See graph below. width (m) 0.60
V7525

Depth (m bgl)

0.00 50.00

0.1

0.2

0.3

0.4

0.5

f=

ass50 X L7525

f = soil infiltration rate
V 7525 = volume of water from 75% to 25% effective depth

0. =internal surface area at 50% effective depth
t p75-25 = time for the water level to fall

from 75% ot 25% effective depth

time at 75% effective depth (mins) N/A
time at 25% effective depth (mins) N/A
Test incomplete - Infiltration rate could not be determined
Calculated Soil Infiltration Rate = N/A

Time (minutes)
100.00 150.00 200.00 250.00

e
O.Gf‘-""--‘_

0.7

e 75%
— ‘-—vj

0.8

50%

0.9

25%,

—@®— Diver Data
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SOIL INFILTRATION TEST
Project:
Amersham - Brighouse - Bristol - Glasgow
Hartlepool - Sheffield - Warwick
Marsh Lane, Shepley
JNP GROUP Project No:
B26074
Test Location: TP0O3 Test No: Test 2 Date: 17 Jun 2025
Water level during test: Trial pit Dimensions
Water level pressure Depth (m) 0.90
transducer used to obtain length (m) 1.20
values. See graph below. width (m) 0.60
/ V7525
dss50 X 1p75-25

f = soil infiltration rate
V 7525 = volume of water from 75% to 25% effective depth

0. =internal surface area at 50% effective depth
t p75-25 = time for the water level to fall

from 75% ot 25% effective depth

time at 75% effective depth (mins) N/A
time at 25% effective depth (mins) N/A
Test incomplete - Infiltration rate could not be determined
Calculated Soil Infiltration Rate = N/A

Time (minutes)
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00 200.00

e o o o o
o xr W N R O

Depth (m bgl)

o
o

N =y

50%

o
N

o
%)

25%,

o
©

—®— Diver Data

QD047 Issue A




JNP GROUP

Amersham - Brighouse - Bristol - Glasgow
Hartlepool - Sheffield - Warwick

SOIL INFILTRATION TEST

Project:

Marsh Lane, Shepley

Project No:

B26074

Test Location: TPO3

Water level during test:
Water level pressure
transducer used to obtain
values. See graph below.

0.00 100.00 200.00

0.1
0.2
0.3

0.4

Depth (m bgl)

Test No: Test 3

Trial pit dimensions
Depth (m) 0.90
length (m) 1.20
width (m) 0.60

V75—
f _ p75-25
dss50 X 1p75-25

f = soil infiltration rate
V 7525 = volume of water from 75% to 25% effective depth

0. =internal surface area at 50% effective depth
t,75.25 = time for the water level to fall

from 75% ot 25% effective depth

Date: 17 Jun 2025

time at 75% effective depth (mins) 196.92
time at 25% effective depth (mins) 684.25

Calculated Soil Infiltration Rate =

Time (minutes)

300.00 400.00 500.00

3.8E-06 m/sec

600.00 700.00 800.00 900.00
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JNP GROUP

Amersham - Brighouse - Bristol - Glasgow

Hartlepool - Sheffield - Warwick

SOIL INFILTRATION TEST

Project:

Marsh Lane, Shepley

Project No:

B26074

Test Location: TP04

Water level during test:
Water level pressure
transducer used to obtain
values. See graph below.

0.00 10.00

0.2
0.4
0.6

0.8

Depth (m bgl)

Test No: Test 1

Trial pit dimensions

Date: 17 Jun 2025

Depth (m) 1.60
length (m) 1.80
width (m) 0.60

V7525

f=

ass50 X L7525

f = soil infiltration rate
V 7525 = volume of water from 75% to 25% effective depth

0. =internal surface area at 50% effective depth
t p75-25 = time for the water level to fall

from 75% ot 25% effective depth

time at 75% effective depth (mins) 8.00
time at 25% effective depth (mins) 47.00

Calculated Soil Infiltration Rate =

20.00 30.00

Time (minutes)

40.00

6.6E-05 m/sec

60.00 70.00 80.00

1.2

1.4

75%

1.6

1.8

—@®— Diver Data
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JNP GROUP

Amersham - Brighouse - Bristol - Glasgow
Hartlepool - Sheffield - Warwick

SOIL INFILTRATION TEST

Project:

Marsh Lane, Shepley

Project No:

B26074

Test Location: TP04

Water level during test:
Water level pressure
transducer used to obtain
values. See graph below.

0.00 10.00

©c o o o
© o » N o

Depth (m bgl)
=

Test No: Test 2

Trial pit Dimensions

Date: 17 Jun 2025

f=

Depth (m) 1.60
length (m) 1.80
width (m) 0.60

V75 - 25

dsso X {7525

f = soil infiltration rate
V 7525 = volume of water from 75% to 25% effective depth

0. =internal surface area at 50% effective depth
t p75-25 = time for the water level to fall

from 75% ot 25% effective depth

time at 75% effective depth (mins) 14.00
time at 25% effective depth (mins) 67.00

Calculated Soil Infiltration Rate =

20.00 30.00

Time (minutes)

40.00

5.1E-05 m/sec

60.00 70.00 80.00

=
N
[/
(
(

75%
50%

1.6

1.8
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JNP GROUP

SOIL INFILTRATION TEST

Amersham - Brighouse - Bristol - Glasgow
Hartlepool - Sheffield - Warwick

Project:

Marsh Lane, Shepley

Project No:

B26074

Test Location: TP04
Water level during test:
Water level pressure
transducer used to obtain
values. See graph below.

Test No: Test 3

Trial pit dimensions
Depth (m) 1.60
length (m) 1.80
width (m) 0.60

V75—
f _ p75-25
dss50 X 1p75-25

f = soil infiltration rate
V 7525 = volume of water from 75% to 25% effective depth

= internal surface area at 50% effective depth
t p75-25 = time for the water level to fall

from 75% ot 25% effective depth

a 50

time at 75% effective depth (mins)
time at 25% effective depth (mins)

Calculated Soil Infiltration Rate =

Time (minutes)

Date: 17 Jun 2025

19.33
84.00

4.2E-05 m/sec

0.00 20.00 40.00 60.00 80.00 100.00 120.00
0
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0.4
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= 1
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1.4 e ———————— 50%
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group
MBP2
Meadowhall Busi

ness Park

Carbrook Hall Road

Sheffield, S9 2EQ

Tel 01926 889955
geoenvironmental@jnpgroup.co.uk

JNP GROUP

SOIL INFILTRATION TEST

Proj

ect:

Marsh Lane, Shepley

Proj

ect No:

B26074

Test Location:

TPO5

Water level during test

Test No: 1

Trial pit dimensions

Date: 17 Jun 2025

Time Depth depth (m) 1.60
mins m bgl length (m) 1.40
0 0.780 width (m) 0.60
1 0.830
2 0.850 V.
3 0.900 £ p/5-25
4 0.920 -
A<s0 X lh75
5 0930 s50 p7/5-25
10 0.930
15 0.940 f =soil infiltration rate
20 0.970 V ,75.25 = volume of water from 75% to 25% effective depth
30 1.000 ap  =internal surface area at 50% effective depth
45 1.060 t 17525 = time for the water level to fall from 75% to 25% effective dep
60 1.130
90 1.290 time at 75% effective depth (mins) 25
110 1.400 time at 25% effective depth (mins) 110
(from graph)
Calculated Soil Infiltration Rate = 2.7E-05 m/sec
Depth to Water vs Elapsed Time
Elapsed Time, minutes
0 20 40 60 80 100 120 140
0.00
0.20
E’ 0.40
£ Extrapolated data
-~ 060
: /)
E LR R e e e e e e 00 %
2 1.00 f=========== O S S S A ‘Z""X """""""""""""" 75 %
= 1
£ m\(\ / \
S 120 e G X ————————————————————————— 50 %
1.40 g 25%
1.60

1
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group
MBP2
Meadowhall Business Park
Carbrook Hall Road
Sheffield, S9 2EQ

Tel 01926 889955
geoenvironmental@jnpgroup.co.uk

JNP GROUP SOIL INFILTRATION TEST

Project:
Marsh Lane, Shepley

Project No:
B26074

Test Location: TPO5

Water level during test

Test No: 2 Date: 17 Jun 2025

Trial pit dimensions

Time Depth depth (m) 1.60
mins m bgl length (m) 1.40
0.760 width (m) 0.60
1 0.790
2 0.820 V.
3 0.830 £ p/5-25
4 0.840 -
decn X th7s
5 0850 s50 p7/5-25
15 0.850
20 0.900 f =soil infiltration rate
60 1.050 V ,75.25 = volume of water from 75% to 25% effective depth
90 1.110 0.  =internal surface area at 50% effective depth
110 1.200 t 17525 = time for the water level to fall from 75% to 25% effective dep
170 1.400
time at 75% effective depth (mins) 60
time at 25% effective depth (mins) 170
(from graph)
Calculated Soil Infiltration Rate = 1.8E-05 m/sec
Depth to Water vs Elapsed Time
Elapsed Time, minutes
0 20 40 60 80 100 120 140 160 180
0.00
0.20
E’ 0.40
£ Extrapolated data
- 060
g & / \ 100 %
O N QN (T T T T T T T T T T T T bl ittt (0]
= 0.80 Ko -
‘9 1.00 f=========o )'ﬁ“ '";‘( """"""""""""""""""""""" 74 '''''''' \ '''' 75 %
£ | \
B 120 e \K\w@/ ——————————————————————— 50 %
T R s T s W— \o 25 %
1.60

1
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group
MBP2
Meadowhall Business Park
Carbrook Hall Road
Sheffield, S9 2EQ

JNP GROUP SOIL INFILTRATION TEST

Project:
Marsh Lane, Shepley

Project No:
Tel 01926 889955 B26074
geoenvironmental@jnpgroup.co.uk
Test Location:  TPO5 Test No: 3 Date: 17 Jun 2025

Water level during test

Trial pit dimensions

Time Depth depth (m) 1.60
mins m bgl length (m) 1.40
0.740 width (m) 0.60
1 0.730
2 0.750 V.
3 0.760 £ p/5-25
4 0.760 -
decn X th7s
5 0760 s50 p7/5-25
10 0.780
15 0.790 f =soil infiltration rate
20 0.820 V ,75.25 = volume of water from 75% to 25% effective depth
30 0.820 0.  =internal surface area at 50% effective depth
45 0.900 t 17525 = time for the water level to fall from 75% to 25% effective dep
60 0.950
90 1.020 time at 75% effective depth (mins) 70
120 1.080 time at 25% effective depth (mins) 260
150 1.150 (from graph)
200 1.250
260 1.400 Calculated Soil Infiltration Rate = 1.2E-05 m/sec
Depth to Water vs Elapsed Time
Elapsed Time, minutes
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
0.00
0.20
E’ 0.40
£ Extrapolated data
. 0.60
L T i et e i s s i St s /A 00 %
; . B )—O\
L s - SR U SN SR N S e e T — - 75 %
= 100 A —
= )\
% 1.20 fooooogmosooomooooopmososqeososoposoopoooooy :oi""——","'j """""""""""" F 50%
a =~ o]
T R e e 25%
1.60

1
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JNP GROUP

Amersham - Brighouse - Bristol - Glasgow
Hartlepool - Sheffield - Warwick

SOIL INFILTRATION TEST

Project:

Marsh Lane, Shepley

Project No:

B26074

Test Location:

TPO6

Water level during test:
Water level pressure
transducer used to obtain
values. See graph below.

Depth (m bgl)

0.00 10.00

o

o
[N

o©
>

o
)

o
)

=y

Test No: Test 1

Date: 17 Jun 2025

Trial pit dimensions
Depth (m) 1.60
length (m) 1.60
width (m) 0.60

V75 _
£ p75-25
dsso X lp75 25

f = soil infiltration rate

V 7525 = volume of water from 75% to 25% effective depth

a 50

= internal surface area at 50% effective depth

t p75-25 = time for the water level to fall
from 75% ot 25% effective depth

time at 75% effective depth (mins)
time at 25% effective depth (mins)

Calculated Soil Infiltration Rate =

Time (minutes)

20.00 30.00

40.00

8.25
65.00

4.2E-05 m/sec

50.00 60.00

=
N

I
>

75%

50%

S

=
)}
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JNP GROUP

Amersham - Brighouse - Bristol - Glasgow
Hartlepool - Sheffield - Warwick

SOIL INFILTRATION TEST

Project:

Marsh Lane, Shepley

Project No:

B26074

Test Location: TP0O6

Water level during test:
Water level pressure
transducer used to obtain
values. See graph below.

0.00 20.00

Depth (m bgl)
o o o o
- o] [e)} £ N o

=
N

Test No: Test 2

Trial pit Dimensions

Depth (m) 1.60
length (m) 1.60
width (m) 0.60

V75 - 25

f=

dsso X Tp75 - 25

f = soil infiltration rate
V 7525 = volume of water from 75% to 25% effective depth

0. =internal surface area at 50% effective depth
t p75-25 = time for the water level to fall

from 75% ot 25% effective depth

Date: 17 Jun 2025

time at 75% effective depth (mins) 21.00
time at 25% effective depth (mins) 150.00

Calculated Soil Infiltration Rate =

Time (minutes)
40.00 60.00

80.00

1.9E-05 m/sec

100.00 120.00 140.00
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JNP GROUP

SOIL INFILTRATION TEST

Amersham - Brighouse - Bristol - Glasgow
Hartlepool - Sheffield - Warwick

Project:

Marsh Lane, Shepley

Project No:

B26074

Test Location:

TPO6

Water level during test:
Water level pressure
transducer used to obtain
values. See graph below.

Depth (m bgl)

0.00 20.00 40.00

o

o
[N

o©
>

o
)

o
)

=y

=
N

Test No: Test 3

Trial pit dimensions
Depth (m) 1.60
length (m) 1.60
width (m) 0.60

V75
£ p75-25
dsso X Th75 25

f = soil infiltration rate

Date: 17 Jun 2025

V 7525 = volume of water from 75% to 25% effective depth

a 50

= internal surface area at 50% effective depth

t p75-25 = time for the water level to fall
from 75% ot 25% effective depth

time at 75% effective depth (mins)
time at 25% effective depth (mins)

Calculated Soil Infiltration Rate =

Time (minutes)

60.00 80.00 100.00

120.00

32.00
158.00

2.0E-05 m/sec

140.00 160.00 180.00
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TECHNICAL NOTE

JNP GROUP

Appendix D

Drainage Layout and Calculations



1. Where this drawing has been issued in electronic .dwg format, it has
been done so in good faith. JNP Group do not take any
responsibility for any inaccuracies in the electronic data, which
should be checked against the paper (or .pdf) drawing issue. Any

- apparent discrepancies should be immediately reported to JNP
jnpgroup Group. The electronic .dwg file should not be assumed to be to scale
CL: 23410 and should not be used for 'overlaying', setting out or checking of any
IL: '233 5'0 third party information. All dimensions should be taken from the
B paper (or .pdf) version of the drawing. Electronic drawings may
contain third party information. JNP Group take no responsibility for
this information, which should be checked against the originators
R5m min. offset from nearest CL: 234.10 paper drawing(s).
habitable building in accordance with IL: 23343 A o o _
Table D1 of the DCG. Pump Station S i CL: 234.10 2. Alldimensions are millimetres (mm), and levels are in metres (m)
serves max. 5 dwellings and is G< 234.10m IL: 233.‘21 unless nqted othgrw!se and should be checked on site prior to
considered a Type 1 Pump station. X \ CL: 234.10 construction/fabrication.
$ IL: 233.50
. S .\ 3. Do not scale from this drawing. Only figured dimensions are to be
,/ \ relied upon. Don't hesitate to get in touch with JNP Group if
~N
/ additional information is required.
Permeable paving (infiltration) F1: Pumping Station )\ N e
Total baving bl  657m? CL 234473 ncoming IL 232.90 >§) P 23334 4. Any discrepancies between drawings of different scales and between
Otal Impermeable area. m IL To Pump Speg 4 drawings and specifications, where appropriate, to be reported to
e  Min. 400mm deep sub-base ! Va \ JNP Group for decision
e Max. 1:80 gradient to base 4 P N N\, (CL:234.10
o  Baffles required min. every 10m , *t 329 S : IL:233.13 5. Copyright reserved. This drawing may only be used for The Client
Y RNPR P FFL: 234.25m ; s .
centres as shown to maximise ’~ / G( CL: 234.10 S CL: 234.10 and location specified in the title block. It may not be copied or
storage capacity within sub-base ”&’}g IL: 233.27 \~'§° / p IL: 233.34 disclosed to any third party without the prior written consent of JNP
i A : 232. v\ o o Group.
e Provides c. 25m? total storage ¢ 1»‘0 y R 6
: . NCA LN , N oo g
allowing for 30% voids ®‘;\§;‘»§$§ A ,/ o e o N\ %009@ IL: 233.08 /\g@ 6. This drawing should only be used for construction f the drawing
. Ay Y 7\ X7 g Plot 8 soakawa status is "A4 - Approved/Stage Complete". JNP Group takes no
& %Y N o DN \D J 7 y
Infiltration rate 3.4x1078 (0.01224 m/hr) ‘s ‘> z"' / ,\@/ 9@/ \ K @,\.{@ / 23 20m? x 1.6m deep (95% voids) restponsii(bitljity _ft(;rtignsttrutction works undertaken to drawings that are
Inlet pipe connected at top of tank " A / / % N\ \Q@/ / provides 30m” storage not marked with this status.
(AN A 4 CL: 233.90
/‘ 74 b * . . H
/ Y - CL: 234.60 N> ealth & Safety Note
\{.f% N N FFL: 234.75m . o 0L 23410 v/ . IL: 232.00 , e y
el IL: 233.90 S6:
“\‘p{, s ’ (A { IL: 233.15 Infiltration rate 1.2 10-5 0.0432 m/hr The details on this drawing have been prepared on
A ,‘”,5\\“9,"1 o 7 CLi23474 CL: 234.60 2 N> e g CL 233.500 ! _I 2x107 (0. ) the assumption that a competent contractor will be
/ ‘ { z\\; " 4 & IL: 233.70 IL: 233.77 @@ CL: 234.56 /< IL 232.500 Inlet pipe connected at top of tank carrying out the works. If the contractor(s) considers
/‘{ AP 0"“\/ o £ /<’® IL:233.18 N that there is insufficient Health and Safety
"' %W’ N ) & / N information on this drawing, this should immediately
& £ : < N b
1%’2%»,0 /Ié, \ / ¥ / \@ 7 / AN be brought to the attention of the designer.
AN 2 N
% 43”/"‘0» 73 & “ 7 h
oA & »‘ // ) \
%ﬂt ﬁ%’b \ . & CL: 23023z 60m /@}\{\“ 7 N HAZARD IDENTIFICATION BOX
%\\\{\"‘:" CL: 235.50 (K IL: 234.0 / QQQ) \ This table is provided to assist the Principal Contractor to
— . e §/§' & L28T R g ) 7 - fulfl their obligations under the CDM Regulations 2015
< —| Outfall to existing public sewer “0' # ;" V2 CL: 285 35 \09@ Pz 7 '00‘%
- . . . | Y Hazard T
XN /‘%’ via oblique angle connection ,‘) ' / € IL:23432 6«09\ % / 4&% . azard Type R p—
e <§(?\‘ subject to $106 application with oY } '3‘ ia e, N Plot 7 soakaway NS Rl | s Resualfsk
"?}t\?{\“ » YW, assumed by Contractor. | 0‘/‘ 1< 48 //@\@ 4 £ v 22m? x 1.2m deep (95% voids) 7 N\ 1
. 13118- \ ’},\ IL of existing sewer unknown, :\’\%& ‘?. & % 235.50m Pt 235.50> EL:I)?;’%(;O rovides 25m° storage N A
: LN\ . s ’ L: 234.82 233,
IL 235750 CL:237.30, PEORS TBC by Contractor. «@,‘}\ K& 3’ 4 / CL:234.45 N
\ 4 1L:236.70 % N2 ‘} e R S/ V4 IL: 232.45 AN
. |/ . . - N
/ CL:237.30 Q\.\;Oo \\ - ?_ngi%) / FFL: 235.65m y Infiltration rate 1.2x10° (0.0432 m/hr) N
/ IL: 236.20 ,00\ F2: b CL: 235.50 S @Ns‘b/ Inlet pipe connected at top of tank
\ 6@ CL 236.607 g N IL: 23490 @\‘. %@D
/ o 75 IL 235.400 N : CL: 235.50 /éb Q%"\//%,\q\*\
FFL 237 25m N\ /) CL: 235.90 %, IL: 234.90 B \“/ £
CL: 23730 A 4 IL{235.00 % » /S s
IL: 236.40 CL: 23725 < S % » Y
- £99: %, IL: 235.74 CL: 237. ¢ % © g4 % oo |
@, ‘ (7 1L: 2365 NN S 7009\ & /® CL: 235.50 7
6;‘5’ \“ //© = /SbQ o . © P @\.
CL:237.30 NN\ ® O ¢ 5 s AN 7
IL: 236.70 > & > Qs /@@’ i\ N 7
R NN TN Ok 28125 ' § /“ " S maom ) 0L 23550 N 7
e, // @,’*(b L:236.39 0‘” 1254, IL: 234.80 Plot 6 soakaway
< AN N .
K% V@‘D \<oe N % P FFL: 236.05m 16m? x 1.6m deep (95% voids)
@ e ‘ \ . 3
CL: 237.30 CL: 237.25 75, CL:236.95 R S2: Catchpit " . provides 24m" storage
: g N CL: 236.20 _
IL: 236.23 IL: 236.52 IL:235.52 L 236.634 }/ / IL: 235.60 CL: 235.40
CL: 236.95 2348190 O‘ o IL: 233.25
L 236-10/ ’% Pipe ILs -119 k‘ FFL: 236.35m 2 Infiltration rate 1.2x10°® (0.0432 mhr)
’ e, %. 7 o Inlet pipe connected at top of tank
Q NI N+
e @NN. CL2BETN o | ®
o e L2350 . 236.20m
/ N FFL: 237.10m |\ . 956 95 CL: 236.67 X\ . Z37.
/ * L: 235,88 cL:23620 @@m‘o“/
\
CL: 236/95 o S5:
. A o
"y . - < IL: 236/35 D / =, .9,.66 CL 235.551
Outfall to existing pUb||C sewer CL:236.95 @;\ // X \- IL 233.930 Design infiltration rates updated in accordance with test results.
via oblique angle connection IL: 236.14 \QQ(D// \.@ CL: 236.75 POS | 2610612025 | permeaple paving upsized to suit. SH/SLL
. RO ® . ' CL: 236.75 ] e : -
subject to $106 application with o P2, B N W SW2 - Manhole Schedule e e e e o
YW assumed by Contractor & / /70 '{oéb g -~ [S4: b be constructed using4a 'no’ dig” technique such asCellweb. P04 | 1810612025 control orifice size of 75mm as requested by LLFA - tank size LC/JTH/SLL
’ ) CL: 236.75 N ’ revised to suit. S2 specified as catchpit manhole.
IL of existing sewer unknown, % - o ’ 2& / . CL 236.132 : ol _
TBC by Cor?tractor 23695 2 [FFL236.90m |29 BN o 158 L 233.904 Manhole ~ Cover Invert Depth to Invert (m) Manhole Size/ . peningll | Corel S R ctings | INarhings PO3 | 30041202 | el schedule pravided. Fou arhoerfrences updeted. |y 1
' 75 O ® //%Q Y 7003, 505 @ 715 < Reference Level (m) Level (M) Type (mm) Classification PO2 | 16042025 | Minor upites ool LIS
. . N L [.29/m
IL: 236.18 \Q@@y@(@ 1.002, 150? @1(1)41349 N st 237.118 235.750 1.368 1350/ Type C 1200675 D400 418694.060 | 409421.893 PO1 | 310312025 | istisue for comment LC 1 TH/SLL
/ '\Q 1 m X Rev. Date Description Drn / Chk'd / App'd
CL: 236.75 G 4/ \\\ S2 236.634 234.819 1.815 1200 / Catchpit 600x600 D400 418711.487 | 409403.313 Suiabiy:
IL: 236.20 N S3 - Suitable for Review & Comment
< 1200/ Type B
) // Hydrobrake flow control manhole N S3 236.316 234.043 2.273 ype 600x600 D400 418720.800 | 409393.426
N Design head: 1.2m N s4 236.132 233.994 2138 1200/ Type B 600x600 B125 418728.059 | 409392.681
CL:236.75 | Design flow: 3 I/s AN
IL: 235.23 Unit ref- SHE-0079-3000-1200-3000 S5 235.551 233.930 1.622 450/ PPIC 450x450 B125 418736.969 | 409396.427 J N P G R o U P
Plots 1-5 and associated hard paved Unit orifice size: 79mm dia (Kirklees S6 233.500 232.500 1.000 450 / PPIC 450x450 B125 418779.468 | 409432.151 CONSULTING ENGINEERS
area and bellmouth junction to drain LLFA requested min. 75mm)
via attenuation tank and then offsite s7 232.738 231.337 1.401 450/ PPIC 450450 B125 418837.319 | 409389.277
to watercourse Amersham @ Belfast ® Brighouse @ Bristol
: ) S8 231.103 229.753 1.350 450 / PPIC 450x450 B125 418870.754 | 409334.023 Hartlepool ® Sheffield ® Warwick
Tota |mpermeable area: 878 m 229.031 227.681 1.350 450/ PPI 450x450 B125 418915.612 | 409285.164 i
32m? x 1.2m dp (95% voids) 59 : : : 50/PPIC X : : www jnpgroup.co.uk
Shown as 7.0m x 4.5m
Provides 36.5m” storage T4 o
CL: 236.30m (min.) Halstead Homes (Yorkshire) Ltd
IL: 234.10 >> 234.05m (1:200)
Job:
Marsh Lane, Shepley
FWH1 - Manhole Schedule
Cover Invert Manhole Size / . . . Drainage Layout
Manhole Depth to Invert (m) Clear Opening Cc_>yer , Eastings Northings
Reference Level (m) Level (M) Type (mm) Classification
Classification:
F1 234.473 TBC TBC TBC /Pump Station TBC D400 418755.708 | 409445.860 F1_60_20 (H A’ T
Scale @ A1: gggigxctionlm
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Page 1

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 5 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.500
CV 1.000 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 2.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/
Maximum Rainfall (mm/hr) 500.0
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
Road Perm Paving  0.004 234.400 29.925 60.845 0.530
Plot 8 Soakaway 0.029 5.00 233.900 57.587 51.620 1.900
Plot 7 Soakaway 0.025 5.00 234.450 80.207 41.085 2.000
Plot 6 Soakaway 0.024 5.00 235.400 103.601 27.296  2.000
Attenuation Tank 0.079 5.00 236.300 37.492 28.427  2.250
1 236.300 47.236 21.255  2.257
Plots 1-5 Soakaway 0.079 5.00 236.400 22.870 35.921 2.800
Links
Name us DS Length ks (mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
Attenuation Tank 1 1.043 234.050 234.043
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (l/s) (lI/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.069 42,5 21.7 2025 2.032 0.079 0.0 114 1.074
Pipeline Schedule
Link Length Slope Dia Link US CL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.043 236.300 234.050 2.025 236.300 234.043 2.032
Link us Node DS Dia Node MH
Node Type Node (mm) Type Type
Attenuation Tank Junction 1
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections | Link IL Dia
(m) (m) (m) (m)  (mm) (m) (mm)
Road Perm Paving  29.925 60.845 234.400 0.530
Plot 8 Soakaway 57.587 51.620 233.900 1.900
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Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
Plot 7 Soakaway 80.207 41.085 234.450 2.000
Plot 6 Soakaway 103.601 27.296 235.400 2.000
Attenuation Tank 37.492 28.427 236.300 2.250
\,
0 234.050
1 47.236 21.255 236.300 2.257 ) 234.043
Plots 1-5 Soakaway  22.870 35.921 236.400 2.800
Simulation Settings
Rainfall Methodology FEH-22 Skip Steady State  x lyear(l/s) 0.6
Rainfall Events Singular Drain Down Time (mins) 240 30vyear(l/s) 1.1
Summer CV  1.000 Additional Storage (m¥ha) 20.0 100 year (I/s) 1.4
Winter CV  1.000 Starting Level (m) Check Discharge Volume  x
Analysis Speed Normal Check Discharge Rate(s) Vv
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q%)
2 0 0 0
30 0 0 0
100 40 0 0
Pre-development Discharge Rate
Site Makeup Greenfield Growth Factor 30 year 1.75
Greenfield Method IH124 Growth Factor 100 year 2.08
Positively Drained Area (ha) 0.235 Betterment (%) O
SAAR (mm) 1004 QBar 0.7
Soil Index 2 Q1lyear(l/s) 0.6
SPR 0.30 Q30vear(l/s) 1.1
Region 3 Q100 vyear(l/s) 1.4
Growth Factor 1 year 0.86
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Node 1 Online Hydro-Brake® Control

Flap Valve x Objective (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 234.043 Product Number CTL-SHE-0079-3000-1200-3000
Design Depth (m) 1.200 Min Outlet Diameter (m) 0.100
Design Flow (I/s) 3.0 Min Node Diameter (mm) 1200

Node Road Perm Paving Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.01224 Invert Level (m) 233.870 Slope (1:X) 80.0
Side Inf Coefficient (m/hr) 0.00000 Time to half empty (mins) 310 Depth (m) 0.400
Safety Factor 2.0 Width (m) 3.500 Inf Depth (m)
Porosity 0.30 Length (m) 10.000

Node Plot 8 Soakaway Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.04320 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr) 0.04320 Porosity 1.00 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?)  (m?) (m)  (m?)  (m?) (m)  (m?) (m?)

0.000 20.0 20.0 1.600 20.0 48.8 1.601 0.0 48.8

Node Plot 7 Soakaway Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.04320 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr) 0.04320 Porosity 1.00 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?) (m?) (m) (m?)  (m?)

0.000 22.0 22.0 1.200 22.0 53.2 1.201 0.0 53.2

Node Plot 6 Soakaway Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.04320 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr) 0.04320 Porosity 1.00 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?)  (m? (m)  (m?)  (m?) (m) (m?) (m?)

0.000 16.0 16.0 1.600 16.0 47.5 1.601 0.0 47.5

Node Attenuation Tank Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.95 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?)  (m? (m)  (m?) (m?) (m) (m?) (m?)

0.000 32.0 0.0 1.200 32.0 0.0 1.201 0.0 0.0

Node Plots 1-5 Soakaway Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.04320 Safety Factor 2.0 Invert Level (m)
Side Inf Coefficient (m/hr) 0.04320 Porosity 0.95 Time to half empty (mins)

232.000
1310

232.450
1084

233.400
1171

234.050
124

233.600
2430
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Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?) (m?) (m) (m?)  (m?)
0.000 65.0 65.0 1.600 65.0 70.0 1.601 0.0 70.0
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Results for 2 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

960 minute winter

960 minute summer
600 minute summer
960 minute summer
120 minute summer
120 minute summer
960 minute summer

Link Event

(Upstream Depth)
960 minute winter
960 minute summer
600 minute summer
960 minute summer
120 minute summer
120 minute summer
960 minute summer

us Peak Level Depth Inflow Node
Node (mins) (m) (m) (I/s) Vol (m?)
Road Perm Paving 585 233.996 0.126 0.1 0.6894
Plot 8 Soakaway 660 232.320 0.319 0.8 6.4867
Plot 7 Soakaway 420 232.678 0.228 0.9 5.0740
Plot 6 Soakaway 645 233.730 0.330 0.6  5.3656
Attenuation Tank 76 234.227 0.177 6.9 5.4976
1 76 234.227 0.184 2.8 0.2628
Plots 1-5 Soakaway 675 233.872 0.271 2.1 16.9158
us Link DS Outflow Velocity Flow/Cap
Node Node (1/s) (m/s)
Road Perm Paving Infiltration 0.1
Plot 8 Soakaway Infiltration 0.2
Plot 7 Soakaway Infiltration 0.2
Plot 6 Soakaway Infiltration 0.1
Attenuation Tank 1.000 1 2.8 0.282 0.066
1 Hydro-Brake® 2.7
Plots 1-5 Soakaway Infiltration 0.4

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Link

Status

OK
OK
OK
OK
OK
OK
OK

Vol (m3)

0.0356

Discharge
Vol (m3)

13.6
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Results for 30 year Critical Storm Duration.

Lowest mass balance: 100.00%

Node Event us Peak
Node (mins)

600 minute summer Road Perm Paving 420
960 minute winter Plot 8 Soakaway 900
600 minute winter Plot 7 Soakaway 480
720 minute winter Plot 6 Soakaway 675
60 minute winter Attenuation Tank 58
60 minute summer 1 54

960 minute winter Plots 1-5 Soakaway 885

Link Event
(Upstream Depth)

us Link
Node

600 minute summer Road Perm Paving  Infiltration

960 minute winter Plot 8 Soakaway Infiltration
600 minute winter Plot 7 Soakaway Infiltration
720 minute winter Plot 6 Soakaway Infiltration

60 minute winter Attenuation Tank 1.000
Hydro-Brake®
960 minute winter Plots 1-5 Soakaway Infiltration

60 minute summer 1

Level
(m)
234.066
232.713
232.956
234.118
234.594
234.593
234.249

DS
Node

Depth
(m)
0.196
0.713
0.506
0.718
0.544
0.550
0.649

Inflow Node

(I/s) Vol (m?)
0.3 1.4392
1.0 14.4811
1.1 11.2575
1.0 11.6651

17.3 16.9308
7.0 0.7875
2.6 40.4570

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Outflow Velocity Flow/Cap

(1/s)
0.1
0.2
0.2
0.2
8.7
2.9
0.4

(m/s)

0.407

Vol (m3)

0.204

OK
OK
OK
OK

OK
OK

Link

0.0415

Status

Discharge
Vol (m3)

25.3
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Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance

Node Event us Peak
Node (mins)

480 minute summer Road Perm Paving 456
1440 minute winter Plot 8 Soakaway 1140
1440 minute summer  Plot 7 Soakaway 1050
1440 minute winter Plot 6 Soakaway 1110
120 minute winter Attenuation Tank 114
120 minute winter 1 116

1440 minute summer Plots 1-5 Soakaway 1440

Level Depth Inflow Node

(m) (m) (I/s) Vol (m?)
234.244 0.374 0.6 3.3356
233.481 1.481 1.3 30.0764
233.516 1.066 1.7 23.7270
234.851 1.450 1.1 23.5554
235.219 1.169 19.0 36.3718
235.219 1.176 8.3 1.6834
235.054 1.453 5.3 90.5730

: 100.00%

Flood Status
(m3)
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000
0.0000 OK
0.0000 OK

DS Outflow Velocity Flow/Cap Link Discharge

Link Event us Link
(Upstream Depth) Node Node (1/s) (m/s)
480 minute summer  Road Perm Paving Infiltration 0.1
1440 minute winter Plot 8 Soakaway Infiltration 0.3
1440 minute summer Plot 7 Soakaway Infiltration 0.3
1440 minute winter Plot 6 Soakaway Infiltration 0.3
120 minute winter Attenuation Tank 1.000 1 8.3 0.359
120 minute winter 1 Hydro-Brake® 3.0
1440 minute summer Plots 1-5 Soakaway Infiltration 0.4

Vol (m3) Vol (m3)

0.195 0.0415
53.9
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