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should be installed with stable outfalls before opening major areas up for development. Any additional
facilities needed for runoff control should be installed as earthworks/groundworks take place.

The main runoff conveyance system with inlet and outlet protection measures is often installed early
and used to convey surface water runoff through the development site without creating gullies or
channels. Inlet protection for surface water drains should be installed as soon as the drain is functional,
to trap sediment on site in shallow pools and to allow flood flows to safely enter the surface water drainage
system. Outlet protection should be installed at the same time as the conveyance system to prevent
damage to the receiving water bodly.

Clearing and earthworks/groundworks should only be started when adequate erosion and sediment
control measures are in place. Once a development area is cleared, earthworks should follow
immediately, so that protective ground cover can be re-established quickly. Areas should not be left bare
and exposed for extended periods. Adjoining areas planned for development or those that are to be used
for borrowing and disposal should be left undisturbed as long as possible, to serve as natural buffer
zones. Runoff control is essential during the earthworks/groundwork’s periods. Temporary diversions,
slope drains, and inlet and outlet protection installed in a timely manner can be very effective in controlling
erosion during this critical period of development.

Surface stabilisation measures should be applied to completed areas, channels, ditches and other
disturbed areas after the land is cleared and profiled. Any disturbed area where active construction will
not take place for more than 60 working days should be stabilised by temporary seeding and/or mulching
or by other suitable means. Permanent stabilisation measures should be installed as soon as possible
after final profiling. Temporary seeding and/or mulching may be necessary during extreme weather
conditions, with permanent vegetation measures delayed until a more suitable installation time.

Sediment Control
Principles of sediment control

During a rainfall event, runoff normally builds up rapidly to a peak and then diminishes. Because the
amount of sediment conveyed in runoff is dependent upon the velocity and volume of that runoff,
sediment tends to be deposited as runoff rates decrease. The deposited sediments may be re-
suspended with subsequent runoff — in this way, sediments are moved progressively downstream.

Sediment control techniques

Sediment controls used during construction include straw bale barriers, geotextile silt fences and
sediment basins. All runoff leaving a disturbed area should pass through a sediment control system
before it exists the site and is conveyed downstream.

Straw bales can be placed at the base of a slope to act as a sediment barrier. Straw bales are temporary
in nature and may only perform for a period of weeks or months. Proper installation and maintenance is
necessary to ensure their performance.

Pollution Control

Pollution prevention
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The main requirements are to control pollution loads from surface water runoff and pumped water from
construction sites to ensure that risks to the environment are minimised. The safe storage of materials
and fuels is also important so that if spills occur, they are contained (using berms, check ditches or other
containment techniques) and do not cause mix with runoff and thus increase pollution risks.

Before mobilisation, the construction site layout should be planned to fully consider issues such as the
location of stockpiles, fuel stores, storage areas, waste disposal, refuelling points and wash down areas.
These should be in areas where they are least likely to affect receiving water bodies (including
groundwater). Planning should also address subjects such as the diversion of watercourses, prevention
of upstream runoff entering the site and the design of haul roads, including the use of road bridges over
watercourses to stop vehicles fording streams and rivers.

An environmental pollution protection plan should also be put in place. The plan should include:
Location of foul drainage disposal routes

Location of surface water systems that discharge into watercourses.

Requirements for discharge and abstraction licences

Location of spillage kits

An action plan in the event of an environmental incident (including a list of relevant telephone contact
numbers)

Construction pollution sources and controls
Sediment

Sediment is one of the major sources of construction site pollution. The following list indicates several
sources and the measures that can be taken to help prevent pollution:

Excavated ground and exposed ground — The effect of having no vegetation and being recently
disturbed allows for relatively low velocity runoff to erode the surface. To help prevent the pollution from
entering a watercourse, silt fences, hay bales or stilling ponds should be placed downstream. To limit
the volume of runoff reaching the exposed ground, runoff diversion or interception devices should be
placed upstream.

Stockpiles — The effects of erosion on a stockpile will depend on the type of material being stored. Fine
sand and topsoil stockpiles will be eroded far more readily than heavy granular materials. Stockpiles
should be located away from a watercourse on site drainage system. Protective coverings will help
prevent runoff stripping the stockpile.

Plant and wheel washing — Plant and wheel washing should take place in designated locations. The
area should be tanked and should not be allowed to discharge into a watercourse or infiltrate
groundwater, as the wastewater from these devices is highly contaminated with silts, sands and
hydrocarbons. Some proprietary vehicle washing systems offer a recycling facility, which filters and
settles solids, with the effluent being pumped back into the system. The solid waste materials from this
proce3ss needs to be treated as contaminated waste due to the high hydrocarbon content.
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Haul roads - the runoff from haul roads can contain many suspended solids as well as hydrocarbons.
Haul roads should be designed so that the length is kept to a minimum, while still serving its purpose.
The gradient should be shallow to prevent increasing runoff velocity and, if possible, bunds and/or
discrete ditches should be constructed to intercept the runoff. Haul roads should be sprayed regularly to
keep down dust. If any section of a haul road is hard surfaced, then it should be swept on a regular basis
to prevent the accumulation of dust and mud.

Disturbance of riverbeds or banks — Excavation of riverbanks or beds can generate silty water, as the
excavated and exposed material is washed downstream. The amount of such excavation needs to be
limited and, if undertaken, the water area downstream needs to be protected by booms.

De-watering operations — Groundwater discharge due to excavation activity is likely to be heavily
polluted with suspended solids and should not be discharged directly directly into a watercourse. To help
reduce the number of suspended solids within the runoff several techniques can be adopted:

Passing the discharge water over a grass area, but the discharge velocity must be monitored and kept
sufficiently low to promote settiement.

Passing the discharge water through a temporary gravel strip.
Controlled use of skips and/or tanks to act as stilling basins.

Controlled use of stilling ponds.

Oils and hydrocarbons

The use of oils and hydrocarbons on construction sites creates an inherent risk of leakages and spillages,
which could potentially lead to pollution incidents.

Simple measures can be taken to prevent oil and hydrocarbons becoming entrained in surface runoff,
such as:

Appropriate maintenance of machinery and plant.
Drip trays.

Regular checking of machinery and plant for oil leaks.
Correct storage facilities.

Checking for signs of wear and tear on tanks.

Care with specific procedures when refuelling.
Designated areas for refuelling.

Emergency spill kit located near refuelling area.
Regular emptying of bunds.

Tanks located in secure areas to stop vandalism.

Booms installed on watercourses.
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7. APPENDIX A - DRAINAGE STRATEGY DRAWINGS - OUTLINE PERMISSION
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8. APPENDIX A1 - DRAINAGE STRATEGY DRAWINGS - PHASE 1 RESERVED MATTERS
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Figure B 5

Typical manhole detail - Type A1
Depth from cover level to soffit of pipe 3 m to 6 m with ladder and reducing slab
Rigid material construction with concrete surround

Mortar badding and hauncting Cover complying with Clause E2.32.
o cover and 'mm x 600 mm clear opening
to Clause E6. 7 250
Minimum 1 course of Class B bicos ’
engineering bricks Corbel siab to E2.30.2
o et conemie 600 mm x 750 mm cover sliab opening
me ings
900 mm minimum clear
675 mm maximum to first 3 adder
ladder rung from cover 1200 mm
On manholes less than 1.5 m | Precast concrete siab
diameter reducing siab not to i ‘complying with E2.30
be used and PC rings fo g — b
continue up to cover slab 5 reca mmm"é e«m& ns
E mplying lause
In-situ GEN3 concrete complying £ Jointod with
ith E4.1 a = | =230 mm plastomeric seals
BRE Spevial Digest 1 E
Lifting holes In concrete g
tings to be pointed ) Concrete sumaund 150 mm thick
Minimum 20 mm thick P
high-strength concrete = ise B5, o .
iopong gy ) The botia pescest seclion
jauses.
noaty shaped and frished comcrale "“""'I"r;’“s:;::
o Benchi
Seliteaning toe hoes be 1:10to 1:30
be provided where channel s Construction joint
vmsd 600 wide
' 599 mm wide - bolwammpufplpsam
e GENS concretecompiing Goraido of prooast
and ‘minimum 50 mm fo maximum aoo mm
B ‘Special Digest 1

Inverts to be formed
using channel pieces

Joint to be as close as

possible to face of
manhole to permit

saifaclory ointand
‘subssquent movement

Minimum width of benching for
mm

(See Clause B5.2.29)

Ladder complying
with Clause E2.37

'[7225 mm to underside of channel

See Figure B.13 and
Clause E6.6.2
for rocker pipe defails

Pipe joint with channel to be
located minimum 100 mm

Figure B 10

Typical manhole detail - Type B
Depth from cover level to soffit of pipe 1.5 mto 3 m
Alternative rigid material construction with concrete surround

Mortar bedding and haunching
to cover and
to Clause E6.7

Minimum 1 course of Class B

Cover complying with Clause E2.32.

—,:

engineering bricks or precast

concrete cover frame seating rings

675 mm maximum to first
step rung from cover level

Lifting holes in concrete
tings to be pointed

In-situ GEN3 concrete
complying with E4.1 A

and BRE Special Digest 1 = T

Minimum 20 mm thick

high-strength concrete topping

complying with Clauses E4.3

and E6.5 neatly shaped .
and finished to all branch connections I

Construction joint
Self-cleaning toe holes
to be provided where channet———————————————
exceeds 600 mm wide

Inverts to be formed
using channel pipes

i

Joint to be as close as possible
to face of manhole to permit
satisfactory joint and
subsequent movement

Pipe joint with channel

be located minimum 100
inside face of manhole

Double step rungs .
complying with Clause E2.33

600 mm x 600 mm clear opening
Precast concrete slab
complying with E2.30

Minimum clear access 600 mm

Precast concrete chamber sections
ccomplying with Clause E2.29
jointed with mortar, elastomeric

or plastomeric seals

150 mm concrete surround

Chamber height
_— (not less than 900 mm)

Benching siope to
be 1:10 to 1:30

The bottom preceat manhole
fing to into base
eoncreie minimum 75 mm

Distance between top of plpe

and underside of precast section to be
minimum 50 mm to maximum 300 mm

In-situ GEN3 concrete complying
with E4.1and
BRE Special Digest 1

:*225 mm to underside of channel

See Figure B.13 and
Clause E6.6.2
for rocker pipe details

Minimum width of
benching to be 225 mm

GENERAL

1. DO NOT SCALE THIS DRAWNG, ALL DINENSIONS ARE IN METRES
UNLESS OTHERWISE NOTED. ANY DISCREPANCIES ARE TO BE
RECORDED AND REPORTED TO THE ENGINEERS IMMEDIATELY.

2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER
ENGINEERS AND ARCHITECTS DRAWNGS AND THE SPECIFICATION,

3. ANY EXISTING DETAILS WHICH ARE SHOWN DN TH\S DRAW\NG AR[
FOR GUIDANCE ONLY AND ARE TO BE Ct

CONTRACTOR. ANY VARIATIONS ARE TO BE REC!!RDED AND REPGRT[D
TO THE ENGINEER IMMEDIATELY.

4. ALL WORK ARE TO BE TO THE SATISFACTION OF THE ENGINEER
AND WATER AUTHORITY.

5. THE CONTRACTOR IS RESPONSIBLE FOR AND MUST TAKE ALL
NECESSARY PRECAUTIONS TO ENSURE THE STABILITY OF THE WORKS
AT ALL TIMES DURING CONSTRUCTION.

6. ALL WORKMANSHIP AND MATERIALS ARE TO BE TO CURRENT
BRITISH STANDARDS.

7. ALL SERVICES ARE TO BE LOCATED AND PROTECTED AS
NECESSARY BY THE CONTRACTOR PRIOR T0 THE COMMENCEMENT OF
THE WORKS.

8. ALL HIGHWAY WORKS ARE TO BE IN ACCORDANCE WITH THE
LOCAL AUTHORIMES DESIGN GUIDE AND SPECIFICATION.

1. ALL SEWER WORKS FOR THE WATER AUTHORITY ARE TO BE IN
ACCORDANCE WITH 'SEWERAGE SECTOR GUIDANCE APPENDIX C'
DESIGN AND CONSTRUCTION GUIDANCE VERSION 1.0 25TH OCTOBER
2019 AND ANY ADDENDUM THEREAFTER.

2. AL PRIVATE CONNECTIONS TO ADOPTABLE SEWERS SHOULD BE A
MINMUM OF 100MM DIAMETER (FOUL) & 15O0MM DIAMETER (SURFACE)
MADE N VITRIFIED CLAY, CONNECTING SOFFIT TO SOFFIT.

3. N TREES ARE T0 BE PLANTED WITHIN 31 OF ANY ADOPTABLE
SEWER AND TREE PITS/ROOT BARRIER ARE TO BE USED WHERE
TREES ARE WITHIN 3-6M AS SPECIFIED BY THE WATER AUTHORITY.

inside face of manhole
Note: Opening to be located centrally
over 900 mm shaft and offset
approximately 200 mm for 1200 mm
diameter shaft with ladder
Not to scale
minimum from minimum from Y
edge of stepping edge of stepping Not to scale
(See Clause B5.2.29)
Figure B 15 Figure B 13
Typical manhole detail — Type C Typical arrang of pipe j within hol

Minimum 20 mm high-strength
cconcrete topping complying with
Clause E4.3 and E6.5 neatly shaped
and finished to all branch connections

225 mm to barrel of pipe

Depth from cover level to soffit of pipe less than 1.5 m
Maximum pipe size 450 mm diameter

Rigid material construction

1220 mm x 685 mm multiple Mortar bedding
ductile iron cover and haunching to

Cover complying with Clause E2.32 cover and frame
to Clause E6.7

or concrete

blocks to be corbelled

30 mm per

1350 mm

(
course) to suit cover

minimum

Precast concrete chamber
sections complying with
—— Clause E2.29 jointed with

- mortar, elastomeric or
plastomeric seals. Chamber
wall to be minimum 125 mm
Benching slope to

be 1:10 to 1:30

} 150 mm minimum

In-situ GEN3 concrete complying with
E4.1 and BRE Special Digest 1

Internal dimensions of manhole normally
1350 mm but manhole diameter
should be increased for pipes larger than

450 mm diameter to give 225 mm benching

in accordance with

Double step rungs complying

with Clause E2.33

B5.2.29

-
450 mm minimum from
edge of stepping
(See Clause B5.2.29)

Inverts to be formed
using channel pieces

Joint to be as close as possible
to face of manhole to permit
satisfactory joint and
subsequent movement

Minimum width of
benching to be 225 mm

See Figure B.13 and Clause
E6.6.2 for rocker pipe details

Note: The use of precast concrete chamber units to E2.29
with 150 mm GENS in-situ concrete complying with E4.1 and BRE Special Digest 1
in place of brickwork construction is permitted.

Preformed swept channel

Rocker pipe required
for rigid pipes

Sectional Plan

No junction less than 90°
from outgoing sewer

Rigid pipes built into manhole should have a flexible joint as close as feasible to the
external face of the structure and the length of the next rocker pipe should be as shown.

Nominal diameter (mm) eﬁex‘: l':,:’;'h (m)
150 - 600 0.6
601 - 750 1.00
over 750 1.25

Al pipes entering the bottom of the manhole to have soffits level.

NOTE
'ALL MANHOLE COVERS AND FRAMES SHOULD COMPLY WITH
THE REQUIREMENTS OF BS7903: 1897 BS EN 124 AND CD534.
FRAMES SHOULD BE {50MM DEEP.

Rer Reon tes

ol

Figure B 27

Protection of pipes laid at shallow depths

Figure B 28
Joints for encased pipes

Compressible filler
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Sewers for Adoption / Sewers for Scotland Outfall Satety Grille - SFA1 375
‘accordance with Figure C.6 Typical Outtall Safety Grile - for outfalls of

350mm diameter of greater - Sewers for Adoption 7th Edition

Material Grade is to be: BS EN 10025 5275

All mild steel to be hot dipped galvanized after fabrication

Galvanizing to BS EN: 1461

Welding to BS EN 1011-2:2001

Hinged on one side with padiock faciity

Weight Approx: 50kg

Noaswm

DO NOT SCALE DRAWING

NOTES:
+ Aldimensions in mm
Al measurements + Tmm

Spesfication Information
= Opening n back wal cast o sult outside diameter o the pipework
« Invertlevel of ppe can b set o your specification

Headwall Installtion

well graded granuiar material

o
Highuay Works, Series 600 (Nov.09).

asigntfal

Handing

A o 2.4 tonneim  ifing
equipment

o
8. Allifting points shallbe used s specified below
©. Unitto be ifed as per Ifing diagram

Conerste:
A Mixref: Seffcompacing DCA/DS4 Mix

B Lifting strengtn based on 2 cubes = 20N/
C. Characteristic 28 day cube strength = SoN/mn
. Goncrete provides Design Chemical Class 4 (DG4} to special Digest 1, Table F2.

Relnforcement
A Reinforcement to BS EN 13369

8. Scheduing, dmensioning, bending & cutting to BS8666
©. Cage to be machine tied with el vire:

Manufacture
A
elements, Factory Producton Control certfcate number. 0086.CPR-650448 & BS

EN Y
B, Tolerances to BS EN 13369 clause 43.1.1

. Finishing
Tem ]

D. Marking: Unis shal be indefibly marked to show:

* Mould reference code

+ De-mould date

+ Job reference number & uniaue product number

. Unitweight (ko)

Design

A Concrete designto EC2

B, Althon have designed the cancrate unts only, the site conditons shouid be
‘assessed for suitabilty by the scheme designer

10t

Weightof soi = 18U
Angle of nfernal fiction = 30 Deg.
Design Lie: >120 years

ERER)

Fabrication Specifcation
‘Manufacture AW EN 1090-2 EXC CLASS 1

Materal grade s o be: BS EN 10025 5275

Welding carried out AW EN 1080-2 PARA 7.5.4 - 7518

EREES

fuly welded where possible.

All sharp edges and burrs are o be removed.
Remove all weld spitter.

Holes by punching are permitted vith rearming

Galvanising is carried out afer fabiication to BS EN'ISO 1461

“xonm

Handral Specication
A Kee Kiamp® Galvanised Size 8 Ftings
5. 2 Wall Tube toBS

EN 10255
C. 360Nm Design Load at stated in BS 8118, BS 6180, BS 6399 & BS 7818, Ciil

Users'
1057t . Laciders and
Handrails
. Other design loads avalable on request

o | o | fr—

DRAWNG TTLE | PROJECT.

OLENT: Anglian Water

TORE G ST G,
NTS A3

TRTE
010F 01 18-09-19

TERDWALL WEIGHT ToE WEGHT:
2000kg 2070kg
PROBUCT RAWE:
SFA10X
TRAING N

ALT-AW-110X-375-750-01

\-




1208

1000

Note: Isometric drawing is for

reference only, details may not

0 accurately represent actual design -
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Sewers for Adoption / Sewers for Scotland Outfall Satety Grille - SFA1 450
‘accordance with Figure C.6 Typical Outtall Safety Grile - for outfalls of

350mm diameter of greater - Sewers for Adoption 7th Edition

Material Grade is to be: BS EN 10025 5275

All mild steel to be hot dipped galvanized after fabrication

Galvanizing to BS EN: 1461

Welding to BS EN 1011-2:2001

Hinged on one side with padiock faciity

Weight Approx: 55kg

Noaswm

500

DO NOT SCALE DRAWING

NOTES:
+ Aldimensions in mm
Al measurements + Tmm

Spesfication Information
= Opening n back wal cast o sult outside diameter o the pipework
« Invertlevel of ppe can b set o your specification

Headwall Installtion

well graded granuiar material

o
Highuay Works, Series 600 (Nov.09).

asigntfal

Handing

A o 2.4 tonneim  ifing
equipment

o
8. Allifting points shallbe used s specified below
©. Unitto be ifed as per Ifing diagram

Conerste:
A Mixref: Seffcompacing DCA/DS4 Mix

B Lifting strengtn based on 2 cubes = 20N/
C. Characteristic 28 day cube strength = SoN/mn
. Goncrete provides Design Chemical Class 4 (DG4} to special Digest 1, Table F2.

Relnforcement
A Reinforcement to BS EN 13369

8. Scheduing, dmensioning, bending & cutting to BS8666
©. Cage to be machine tied with el vire:

Manufacture
A
elements, Factory Producton Control certfcate number. 0086.CPR-650448 & BS

EN Y
B, Tolerances to BS EN 13369 clause 43.1.1

. Finishing
Tem ]

D. Marking: Unis shal be indefibly marked to show:

* Mould reference code

+ De-mould date

+ Job reference number & uniaue product number

. Unitweight (ko)

Design

A Concrete designto EC2

B, Althon have designed the cancrate unts only, the site conditons shouid be
‘assessed for suitabilty by the scheme designer
1 10

Weightof soi = 18U
Angle of nfernal fiction = 30 Deg.
Design Lie: >120 years

ERER)

Fabrication Specifcation
‘Manufacture AW EN 1090-2 EXC CLASS 1

Materal grade s o be: BS EN 10025 5275

Welding carried out AW EN 1080-2 PARA 7.5.4 - 7518

EREES

fuly welded where possible.

All sharp edges and burrs are o be removed.
Remove all weld spitter.

Holes by punching are permitted vith rearming

Galvanising is carried out afer fabiication to BS EN'ISO 1461

“xonm

Handral Specication
A Kee Kiamp® Galvanised Size 8 Ftings
5. 2 Wall Tube toBS

EN 10255
C. 360Nm Design Load at stated in BS 8118, BS 6180, BS 6399 & BS 7818, Ciil

Users'
1057t . Ladders and

Handrails
. Other design loads avalable on request

o | o | fr—

DRAWNG TTLE | PROJECT.

OLENT: Anglian Water

TORE G ST G, TRTE
NTS A3 010F 01 18-09-19

TERDWALL WEIGHT ToE WEGHT:
2000kg 2070kg
PROBUCT RAWE:
SFA10X
TRAING N

ALT-AW-110X-450-750-01

\-




2307-831 Newmarket Road, Royston, Hertfordshire

9. APPENDIX B - TOPOGRAGHICAL SURVEY

Page 30

Ingent Consulting Engineers Ltd. Registered office: Unit 10 Brightwell Barns Waldringfield Road Brightwell Suffolk IP10 OBJ. Registered No: 9119667 England



LEGEND

COUNTRYSIDE

z NOTE
g ¥ 11230 @ Al SURVEY CONTROL DERIVED FROM GPS WITH A SCALE FACTOR [F 1




2307-831 Newmarket Road, Royston, Hertfordshire

10. APPENDIX C - HYDRALIC CALCULATIONS

Page 31

Ingent Consulting Engineers Ltd. Registered office: Unit 10 Brightwell Barns Waldringfield Road Brightwell Suffolk IP10 OBJ. Registered No: 9119667 England
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Design Settings

Rainfall Methodology ~ FEH-22 Time of Entry (mins)  5.00 Connection Type  Level Soffits Enforce best practice design rules  x
Return Period (years) 2 Maximum Time of Concentration (mins) 30.00 Minimum Backdrop Height (m) 9.999
Additional Flow (%) 0 Maximum Rainfall (mm/hr)  150.0 Preferred Cover Depth (m) 1.200
CV  0.750 Minimum Velocity (m/s) 1.00 Include Intermediate Ground v
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
0.028 94.978 537060.531 240617.488 1.425
0.036 93.654 2 537049.587 240623.753  1.425
0.020 92.175 537034.639 240630.196  1.425
0.023 91.617 537036.621 240639.157 1.425
0.034 90.971 537033.747 240649.050 1.425
0.041 92.631 0 537057.281 240690.741 1.425
0.053 91.482 537042.757 240679.018  1.425
0.058 90.291 2 537025.608 240662.264 1.500
0.051 89.494 537002.982 240649.119 1.500
0.070 88.809 536982.438 240638.264 1.575
0.083 87.754 536951.539 240629.995 1.575
0.070 85.914 536913.972 240627.506 1.575
0.066 84.050 536882.965 240634.212 1.650
0.030 83.014 536856.747 240648.825 1.650
0.065 82.776 536847.080 240658.529 1.650
0.040 81.478 536867.719 240679.583  1.650
0.032 80.651 536878.216 240694.585 1.650
0.066 80.002 536884.846 240707.631 1.650
0.033 78.660 536892.028 240736.530 1.650
0.059 77.990 536895.725 240751.234 1.650
0.031 75.000 536893.893 240768.797  0.600
0.023 96.946 537118.929 240744.369 1.425
0.043 97.465 537122.640 240734510 2.007
0.069 96.311 0 537105.018 240726.180 1.425
0.049 94.362 537079.548 240707.764 1.425
0.034 92.844 2 537066.487 240725.670 1.425
0.030 91.805 537062.719 240740.516 1.500
0.077 90.861 537064.730 240754.143  1.500
0.022 88.530 537075.147 240787.553  1.500
0.016 87.898 537073.845 240797.495 1.500
0.017 87.468 537068.908 240802.603 1.575
0.048 87.000 537061.469 240804.180 1.575
0.072 85.560 537039.837 240801.986 1.575
0.078 83.381 537007.510 240798.078 1.575
0.038 81.009 536972.098 240795.210 1.575
0.038 79.859 536954.782 240793.203 1.575
0.074 78.739 536939.447 240785396 1.575
0.038 75.000 536920.228 240785.296  0.675
0.033 84.251 536807.184 240632.358  1.425
0.037 83.456 536809.120 240647.367 1.425
0.043 82.924 536818.158 240661.676 1.425
0.051 82.490 536834.242 240672.920 1.425
0.054 81.869 2 536823.053 240693.039 1.500
0.048 80.709 536816.705 240716.655 1.500
0.050 79.610 536815.468 240738.388 1.500

Flow+ v10.8 Copyright © 1988-2024 Causeway Tec ies Ltd
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Nodes

Name Area TofE Cover  Diameter Easting Northing  Depth

(ha) (mins) Level (mm) (m) (m) (m)

(m)
0.030 76.263 536816.649 240806.310 1.352
0.030 78.034 536815.377 240769.842 3.273
0.034 78.476 536815.569 240760.945 3.902
0.106 79.924 536831.008 240761.375 5.388
0.061 75.951 536879.080 240766.009  1.539
75.000 536880.937 240770.403 0.600
BASIN 1 75.000 536889.803 240791.374  2.400
75.000 536890.995 240797.263  2.400
0.040 96.522 536731.467 240523.032 1.350
96.113 536732.945 240531.918 1.350
95.171 536728.540 240553.723  1.350
0.030 94.744 536725.248 240568.563  1.350
94.146 536719.628 240590.193  1.350
0.030 93.046 536723.303 240607.054 1.350
91.363 536722.337 240632.509 1.350
90.464 536715.768 240647.560 1.350
0.060 86.852 536709.768 240695.838 1.425
85.396 536709.217 240718.849 1.425
81.853 536705.290 240755.707  1.425
80.537 536701.708 240772.585 1.425
79.500 536701.708 240798.489  1.425
0.040 83.863 536727.661 240731.756  1.425
0.040 81.632 536772.766 240736.341  1.425
0.150 82.524 536754.699 240734.554  2.846
0.060 81.855 536752.644 240752.523 2.251
0.100 80.348 536751.667 240787.860 2.848
78.500 536751.762 240797.787  1.650
78.500 536782.506 240798.399 1.726
0.055 100.936 536740.107 240444.404  1.425
0.074 99.222 536764.798 240447.960 1.425
0.062 96.830 536795.789 240460.453  1.425
0.065 94.856 536817.567 240478.287 1.500
0.020 93.727 536844.328 240496.032 1.425
0.033 92.969 536835.121 240502.013  1.500
0.029 91.954 536824.411 240512.479 1.500
0.021 91.028 536819.123 240524.575 1.575
0.030 91.162 536803.562 240533.239 1.425
0.027 90.390 536817.023 240533.737 1.575
0.022 89.685 536816.407 240545.868 1.575
0.019 89.160 536820.101 240555.284  1.575
0.034 89.863 536838.757 240555.173  1.425
0.027 88.891 536825.207 240562.491 1.575
0.035 88.140 536815.828 240570.675 1.575
0.018 87.160 536808.730 240584.835 1.575
0.057 86.652 536807.607 240592.802 1.650
0.082 85.082 536807.491 240618.535 1.650
0.140 83.500 536817.784 240629.503 0.700
BASIN 2 83.500 536834.494 240641.278 2.100
BASIN3  0.060 92.000 536818.093 240509.174 0.600
BASIN4 0.104 92.000 536836.536 240484.789  0.600
BASINS5 0.048 92.000 537082.348 240585.547  0.600
BASIN6 0.064 92.000 537077.102 240566.757 0.600
Flow+ v10.8 Copyright © 1988-2024 Causeway Tec Ltd
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Links
Name US DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1 2 93.553 5
2 3
3 4
4 5
5 8
6 7 91.206
7 8
8 g 300
9 10
10 11 375
11 12
12 13
13 14 450
14 15
15 16
16 17
17 18
18 19
19 20
20 21
21 BASIN 1 450
23 95.521
23 24
24 25
Name Vel Cap Flow us DS IArea IAdd Pro Pro
(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m)  (m) (i/s) ~ (mm)  (m/s)
169.6 40 1200 1.200 0.028 0.0 23 1.774
157.7 9.1 1200 1.200 0.064 0.0 36 2181
128.9 11.8 1.200 1.200 0.084 0.0 46 2.050
130.9 15.0 1200 1.200 0.107 0.0 51 2.216
2.750 109.3 19.7 1.200 1.200 0.141 0.0 65 2.102
129.7 5.8 1.200 1.200 0.041 0.0 32 1.658
2.929 116.5 13.2 1.200 1.200 0.094 0.0 51 1.952
2753 1946 404 1200 1.200 0.293 0.0 92 2.187
2.708 1914 469 1200 1.200 0.344 0.0 100 2.249
364.5 55.8 1200 1.200 0.414 0.0 99 2.415
444.1 66.2 1200 1.200 0.497 0.0 97 2918
487.0 74.8 1200 1.200 0.567 0.0 99 3.227
602.4 82.7 1200 1.200 0.633 0.0 111 2.684
2,684 4268 86.1 1200 1.200 0.663 0.0 136 2116
680.6 93.7 1200 1.200 0.728 0.0 112 3.046
689.4 98.3 1200 1.200 0.768 0.0 114 3.112
683.1 101.9 1.200 1.200 0.800 0.0 116 3.123
688.6 109.4 1.200 1.200 0.866 0.0 120 3.199
6819 113.0 1.200 1.200 0.899 0.0 123 3.205
1076.4 120.0 1.200 0.958 0.0 101 4.541
909.2 1233 1950 0.989 0.0 111 4.054
1.008 40.1 3.2 1200 1782 0.023 0.0 44 0.613
2.248 89.4 9.2 1782 1.200 0.066 0.0 49 1.467
130.2 18.6 1.200 1.200 0.135 0.0 58 2.349
Flow+ v10.8 Copyright © 1988-2024 Causeway Tec Ltd
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Name

us Ds

Node  Node

25 26

26 27

27 28

28 29

29 30

30 31

31 32

32 33

33 34

34 35

35 36

36 37

37 38

38 BASIN 1

39 40

40 41

41 42

42 43

43 44

44 45

45 48

46 47

47 48

48 49

Name Vel

(m/s)
2327
1.950
2.155
1.003
1.009
1.002

(m)

Cap
(1/s)
136.8
136.2
292.4
288.2
280.3
274.7
498.5
517.2
519.9
519.3
516.2
512.7
762.8
765.1
119.8
92.5
77.5
85.7
243.1
250.8
433.1
70.9
71.3
159.4

MAR 2024
Links
Length ks(mm)/ USIL DSIL Fall Slope Dia
n (m) (m)  (m) (1X) (mm)
300
375
450
82.826
300
74.911 300
450
Flow us Ds ZArea :Add Pro

TofC
(mins)

Pro

(I/s) Depth Depth (ha) Inflow Depth Velocity

(m)  (m) (i/s)  (mm)
251 1200 1200 0.184 0.0 65
29.6 1200 1.200 0.218 0.0 71
33.6 1200 1.200 0.248 0.0 68
435 1200 1.200 0.325 0.0 78
46.3 1.200 1.200 0.347 0.0 82
483 1.200 1.200 0.363 0.0 85
50.5 1.200 1.200 0.380 0.0 79
56.5 1.200 1.200 0.428 0.0 83
655 1.200 1.200 0.500 0.0 89
75.0 1200 1.200 0.578 0.0 96

79.5 1200 1.200 0.616 0.0 99
840 1.200 1.200 0.654 0.0 102
93.2 1.200 0.728 0.0 88
97.3 1950 0.766 0.0 108

4.7 1200 1200 0.033 0.0 30
9.8 1200 1.200 0.070 0.0 50
157 1200 1.200 0.113 0.0 68
225 1200 1200 0.164 0.0 79

29.6 1200 1200 0.218 0.0 70
358 1200 1.200 0.266 0.0 76
424 1.200 0.316 0.0 63
4.1 0.030 0.0 48
8.1 0.060 0.0 68
53.9 0.410 0.0 180

(m/s)
2.631
2.748
2.788
2.965
2.954
2.951
2.930
3.119
3.257
3.384
3.420
3.465
4.737
3.351
1.478
1.534
1.532
1.826
2.351
2.537
3.947
0.549
0.674
0.908
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