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SHEET 1

June 2023 (V01)
1. Discharge concept model for hydrogeomorphology assessment

July 2023 (V02)
1. Full draft concept drawing set for client approval
July 2023 (V03)
1. Added: new perimeter security fence, handrail to existing footway & EA sluice (all indicative 
only); plan of key elements of scheme; 3D view of ditch discharge / otter ramp.

July 2023 (V04)
1. Added: flood level information sheets
Sept 2023 (V05)
1. Minor amendments and corrections after client review

No Scale this Page
A3 paper Change and Note Page

Drawings in Set:

1. Change & Note Page (THIS PAGE)

2. Location as-is
3.Location as-proposed
4. Working area
5. Plan view - comments
6. Plan view - dimensions

7. Plan view - elements of scheme
8. Discharge dimensions
9. ABC Points
10. Section - fine screen intake
11. Section - bywash

12. Section - powerhouse / turbine 
13. Section - eel pass
14. Section - fish pass
15. Cross section - intake
16. Cross section - discharge

17: 3D view - North
18: 3D view - East
19: 3D view - South
20: 3D view - West
21. Ditch discharge and otter ramp

22. Powerhouse interior, indicative
23. Flood level information (plan)
24. Flood level information (elevation)

Notes
Dimensions in mm.
Elevations in mAOD
unless otherwise stated.

All plan views are North oriented
unless otherwise stated.
Grid shown is OS 25m grid.
Existing buildings are modelled only 
approximately as a visual reference: 

do not scale.
Ground contours approximated from 
topographical survey: do not scale. 

St Neots_101-V05-20230906
Hydro Scheme Concept

TLS Renewable Consulting Ltd
Contact: Adrian Clayton
07764 636270
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SHEET 2
Location as-is
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Location as-proposed



06/09/2023 Grid Reference: See SHEET 9

1:1000 Scale this Page
A3 Paper

Drawn by Adrian Clayton

St Neots_101-V05-20230906
Hydro Scheme Concept

5
1
8
6
0
0

261750

SKIPPER W
AY

RIVER GREAT OUSE

M
I
L
L
 L

A
N

E

OS grid: 25m intervals

SHEET 4
Working area

Proposed working area < 0.3 Ha 
including compound and access track

Works at highway and footway 
not detailed in this drawing set

- area included for completeness
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RIVER GREAT OUSE

SHEET 5
Plan view - comments

Decks necessary to cross the fishpass - a combination 
of load-bearing slab and mesh walkways

Bywash (optional) - open piled channel, controlled by integrated tilting gate. Opened during 
screen-cleaning operations. Normally closed and retaining river level until flood conditions

If a fishpass is installed, it will have the width 
and aspect depicted from this point downstream;
an eel pass is seen as a black strip to its true left

Upon completion and remediation of the meadow, an area 
of hardstanding (crushed stone) is proposed to be retained 

from a subset of the working compound and access track
to facilitate future maintenance operations or crane access

Sluice gate to close off turbine flow. Safety/trash screen 
(unless intake bay covered with mesh deck)

Existing EA sluice gates - unchanged
Operation (and any integration) to be agreed with EA

Shallow channel via which fish and eels exit from pass to river (if the 
depicted upstream fishpass is installed). Length is set by the intake bay.

Array of continuous 9mm-spaced screening of entire intake
(installed unless fish-friendly turbine agreed with EA)

topped by walkway and/or travelling screen cleaner not shown)

If the scheme is screened to exclude fish and eels,
this deep bay will be required for smooth flow

Existing drain (existing terminal headwall shown) to be 
screened with new coarse trash screen and intercepted or 

continued as new >=600mm pipe to new deep channel

Opportunity to facilitate Highways works to raise carriageway to 
prevent known flood overtopping, if issue is not considered 

sufficiently resolved by remediating the drainage ditch discharge

Powerhouse roof not shown, 
exposing turbine equipment 

(indicative layout - see Sheet 22)

Deep pool in which 
all flows recombine

(safety fencing necessary - 
not shown  in this draft)

Turbine outflow with 
angled tail screen

New Highways culvert bridge NOT detailed;
traffic safety barriers shown as indicative only

Otter ramp and transit pathway 
through culvert (see SHEET 21)

Palisade perimeter
security fence
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SHEET 6
Plan view - dimensions
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RIVER GREAT OUSE

SHEET 7
Plan view - key to scheme components

Hydropower plant: minimum footprint needed 
to accommodate the proposed scheme of up to 

~200kW in absence of other constraints - 186 m2

Bywash to clean screen and allow 
debris and flood bypass- 111 m2

The option of a bywash provides additional 
flexibility for operational management of 
river debris and to help pass flood flows

Transitional bay to accommodate
culvert, bywash and fishpass - 136 m2

plus ~30 m2 to work on ditch drain

The constrained channel downstream  
imposes an extra requirement to provide 

suitable space here for multiple flows 
to converge without detrimental impacts

Culvert and additional discharge channel length needed 
to negotiate road and footway crossing - 157 m2

Requirement for the necessary discharge channel 
to cross beneath the adjacent road and footway 

is a hard constraint specific to this site (most weir 
sites are not traversed by a route) - but may offer 
synergy with improvements to flood management

 

Fish and eel pass of approved size for this hydropower scheme, 
with minimum exit channel, net of other constraints - 181 m2

Environment Agency advises that installing a pass for the upstream 
movement of fish is not a mandatory requirement at this site

If only an eel pass were installed, its footprint would be much smaller 

Area needed for fine screens to exclude eels and 
fish from turbine, including stilling pool - 258 m2

This element would be eliminated and the fishpass
shortened if a turbine type were selected which 

is agreed to safely transport fish and eels

Site constraints and options illustrated as separable component zones: green (core function) 
yelow/orange (optional inclusions), pink (site-specific transition) and red (site-specific constraint)

turbine

upstream fish and eel pass

bywash

turbineturbinefinely-screened intake

 

including fishpass extension

transitional 

bay (confluence)

c
u
lv

e
rt

Extended areas of +60m2 allow for 
traffic safety barrier works if needed
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C - proposed point of discharge
TL1869561783

S - existing EA sluices
TL1867261797

New large culvert beneath road, 
likely double-width box culverts

giving total internal width >=7200
and overall length 8000 plus cutwaters

Turbine tailwater - open pool, 
perimeter safety fencing specified

Open channel >=7700 internal width , bed slab FFL 9.000 mAOD or higher

Straight wing walls to toe of slope (ambient bed ~9.15 mAOD)

If any subsequent design were to increase channel width, 
the added width will be to the north of the depicted discharge

Pedestrian raised walkway omitted in this view

The proposed hydropower scheme 
will maintain upstream level within 
existing range (>= agreed minimum),

while then taking available flows 
which would otherwise have 
been passed by the EA sluices, 
and discharging these via the new
channel shown below. A minimum 

flow is always left for the sluices.
(see tables in Hydrology document)

pool water level shown here at 11.38 mAOD (~Q45)

Drawn by Adrian Clayton

St Neots_101-V05-20230906
Hydro Scheme Concept

SHEET 8
Discharge dimensions

Existing footway - removal of one supporting
column requires modification for works

Provisional location for an otter causeway  - indicative design shown

This drawing is provided for the purposes of Enviornment Agency Licensing 
to allow EA internal consultees to consider the relationship of existing and proposed discharges 
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C - proposed discharge
to river - TL1869561783

SHEET 9
ABC points

E - fishpass exit (inflow)
TL1861361761

F - fishpass entrance (outflow)
TL1866761769

S - existing EA sluices
TL1867261797

B - proposed turbine
TL1865761771

A - proposed intake
TL1862761766

Culvert beneath road, cullvert or 
open channel beneath foot causeway

(design NOT detailed in these drawings)

AA - intake definition if no fine 
screening - TL1864261767

EE - fishpass exit (inflow) if no
fine screening - TL1863961760

G - proposed Bywash 
Gate - TL1866161778

D - proposed outflow of
turbine- TL1866661774

The ABC Points drawing is provided for the purposes of Enviornment Agency Licensing 
to precisely indicate all key points of licensing/operational interest
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SHEET 10

Section - fine screen intake

This view shows an elevation on the riverward face of the fine intake screen array 
which will be needed unless the EA approves a fish-friendly form of turbine

DOWNSTREAM

~25000 screen units length

Maintenance deck level here 14.500 mAOD
Handrailing etc not shown

Bywash - 
see other sheet

~3900

Fishpass exit 
channel bed

12.540 mAOD

Screen base level 11.250 mAOD
(Intake bay bed slab 11.250 > 10.800)

Screen format/height and design TBC
screens to consist of 9mm-spaced wedge wire or equivalent

NO PENETRATIONS within lowest 90mm - to exclude bullhead

Excavation level shown as 10.100 mAOD for toe beam

Riverbed profiled to suit

Water level ~13.560 mAOD
in most conditions
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SHEET 11

Section - bywash (internal)
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Water level 11.380 mAOD at ~Q45

Water level ~13.560 mAOD
(~13.460 mAOD in operation)

in most conditions

Roof ridge as depicted - 19.970 mAOD
maximum height, subject to final design 

of roof style to be presented for planning

Hydraulic cylinder designed not to be visibly tall

Flood exclusion in screen bay 
to 14.500 mAOD

to exclude fish and debris

Bywash floor slab 11.250 mAOD

~20300

Hydraulic tilting gate
retaining all water in 

normal river conditions

Cutout in left wall of turbine channel (R/C and sheet piled) 
to allow bywash flows to exit to common discharge channel

This view shows an internal section along the bywash channel (i.e. piled wall not shown) 
which serves to allow water to flush past the intake screen, drawing away any debris

DOWNSTREAM
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SHEET 12
Section - powerhouse / turbine zone
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Water level 11.380 mAOD at ~Q45

Water level ~13.560 mAOD
(~13.460 mAOD in operation)

in most conditions

~4700

~
2
7
6
0

The depicted model of Kaplan has a shaft to a pulley
housed inside a watertight cylindrical steel well

set within the inflowing water column, with a belt 
up to a generator set on the powerhouse floor above

The model of turbine is not yet selected. The depicted works 
footprint will accommodate any relevant single- or twin- Kaplan

option, or the largest-available single Archimedean screw.

Hydraulic cylinder to 20.710 mAOD

Flood exclusion in screen bay 
to 14.500 mAOD

to exclude fish and debris

Lowest bed here 7.625 mAOD Slab level 8.400 mAOD after second grout

Excavation to ~7.200 mAOD

Powerhouse floor slab 12.700 mAOD

10.800 mAOD

Provision of sealed doors or accessible 
roof panels TBC upon selection of turbine 

(for future major maintenance operations) 

flood-proof door

Solid wall formed around turbine duct 
creating dry well downstream for access 

Draft tube as fabrication 
or cast around formers

Slab thickness TBC when 
buoyancy calcs undertaken

This view shows an internal section along the turbine channel / powerhouse, 
centrally between the two main sheet-piled walls of the scheme

DOWNSTREAM

Roof ridge as depicted - 19.970 mAOD
maximum height, subject to final design 

of roof style to be presented for planning
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SHEET 13
Section - eel pass

Water level 11.380 mAOD at ~Q45

Water level ~13.560 mAOD
in most conditions

DOWNSTREAM

Two identical flights of proprietary eel peg tiles - 
designed suitably for approval by the EA National Fish Pass Panel

separated from fish pass flow by a fabricated wall with radiused ends

Resting pool water level 12.420 mAOD in this design condition

8528

This view shows an internal section along the eel pass, which is nested on the left  
of the fishpass channel, to right or bankside of the main hydro channel
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SHEET 14
Section - fish pass

Water level 11.380 mAOD at ~Q45

Water level ~13.560 mAOD
in most conditions

This view shows an internal section along the fishpass channel, 
to the right or bankside of the main hydro channel

DOWNSTREAM

Two identical flights at <=15% slope, each of 33no x 5.5 widths 
of proprietary Larinier fishway baffle units (100mm high) - 

designed suitably for approval by the EA National Fish Pass Panel
to negotiate a total maximum design head of 2.28m (2 x 1.14m)

separated from eel pass flow by a fabricated wall with radiused ends

Resting pool water level 12.420 mAOD in this design condition
Pool volume calculated sufficient to dispel pass energy across operational range

8528

1:2 concrete backslope

~10300
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SHEET 15
Cross section - intake

Water level ~13.560 mAOD
in most conditions

VIEW TO DOWNSTREAM

Fine intake screening - seen here in end section view

Bywash channel - end elevation (open channel to tiltig gate)

Existing EA sluices Existing road bridge

Deepest part of hydro discharge works, seen here in background
(ground surface omitted for clarity)

Hydro sluice gate - seen here in down/closed position (inside intake bay)

Invert of fish pass (top of bed slab)

Descent of fish pass slab
 seen in background

General view looking downstream, from around the point 
where the fine intake screen gives way to the bywash
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SHEET 16
Cross section - discharge

VIEW TO UPSTREAM

General view looking upstream, 
from the discharge to the river below the road crossing

14755

At this section, the turbine discharge and fishpass flow recombine
(along with any bywash flow if it is flowing) to form the tailpool 
which flows va the culvert to the river downstream
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Tail screening at turbine discharge to be oriented and designed 
to provide optimal orientation to fish towards fishpass entrance

to best extent possible while not obstructing bywash outfall

Fishpass

Bywash
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SHEET 17
3D view - North
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SHEET 18
3D view - East
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SHEET 19
3D view - South
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SHEET 20
3D view - West
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SHEET 21
Ditch discharge and otter ramp

Otter walkway continues as flat deck around finished works to meet 
ground contour - provided also with ramp to lowest pool water level

Otter walkway route, to provide new safe crossing beneath road at acknowledged risk location 
- concept shown here fabricated of 250mm-wide steel plate atop steel quarter-pipe to optimise flow 

dynamics and longevity of structure in elevated river conditions. 450m headroom to culvert soffit

Example location, orientation and style
of a wide pipe as a new unobstructed

discharge from existing drainage ditch
where it is to be intercepted by new works

- angle shown here is to avoid conflict 
with otter ramp: final design TBC

Lower end (entrance) 
to upstream fish pass

Foot of perimeter fencing to be detailed to admit otters where 
desired to signal safe passage. Foot gap of ~100mm shown here.

TURBINE DISCHARGE

Council Highways must sign off on final design of traffic safety barriers
around the newly-created fall hazards at an existing bend and bottleneck

Palisade security fencing 2400 high as 
security perimeter and edge fall protection, 
This view shows true density of palisades - 
other views show a simplified model (50% 

density) for clarity when viewed as A3 page .
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SHEET 22
Powerhouse interior, indicative
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Floodproof panels if needed 
for future maintenance of the 

type of turbine selected

Depicted building envelope gives scope 
to mount a permanent lifting solution if

required for the type of turbine selected
Turbine within duct cast into interior well,

giving dry access to hydraulic actuators

Electric generator - in this example, driven 
by a belt from within a dry cylindrical below

Hydraulic power unit to control 
turbine and associates gates

Electrical control cabinet and power conditioning unit, connected 
by watertight cable buried to the point of grid connection

Floodproof ship's door for routine access, 
unless sill level is set above flood levels
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SHEET 23
Flood level information (plan)
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Essentially unaltered ground contour level, 
~13.900 - 14,000 mAOD - including roadway

GREEN SPILLS: New "high" perimeters 
intended to not modify any non-flood events- 
depicted as 14.500 mAOD but could be lower

Unmodified in-bank main flow path, as per status quo - 
3no 3.7m-wide undershot EA gates; fully-opened conveyance 
constrained by 3no bridge culverts immediately downstream

North channel (not shown) - embanked - status quo unchanged;
flood flow constraint is EA navigation lock with lift-clear gate

PINK SPILLS: semi-permeable areas of raised 
equipment - details TBC - likely to be treated 

as "screens" in flood  modelling - with 
nominal deck level 14.500 mAOD

RED AREAS: fully impermeable new structures

New 3m spill at 14.000 mAOD 
openable to  11.500 mAOD

New 3.9m spill a
t 13.210 mAOD

Out of bank flow at new bank line
occurs at same level as at present

All channels downstream of new spill 
inverts (channels shown BLUE) add
conveyance below current contour

(minimum invert 9.100 mAOD)

Improved ditch discharge will help 
ameliorate road flooding even 

if carriageway is not raised

Plan view showing spill levels of the new elements (coloured) 
in relation to existing ground (retention c.13.950 mAOD) and main flow path (EA sluices)

Essentially unaltered ground contour level, 
~13.900 - 14,000 mAOD - including roadway

Putative route of
drainage pipe to be 

intercepted by works
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SHEET 24
Flood level information (elevation)

VIEW TO UPSTREAM

Isometric view upstream, showing existing and new flow paths at the discharge 
in relation to ground contour. Table of EA modelled flood levels and flows also shown.
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3600 3600
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Invert 11.125 mAOD

Soffit 13.565 mAOD

Invert 9.100 mAOD

Soffit 12.700 mAOD

Highest ground contour (at existing bridge) ~14.550 mAOD

Lowest ground contour (outflanking 
flood spill path) ~13.900 mAOD

Typical upstream water level 13.560 mAOD

This downstream water level 11.380 mAOD (c.Q45)
Lowest predicted downstream water level  ~11.200 mAOD)

This downstream water level 11.380 mAOD (c.Q45)
Lowest predicted downstream water level  ~11.200 mAOD)


