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Section C - C
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Section B - B

Formation

Top of mineral liner

Top of drainage stone

Support frame

Protection layer of baled waste

Pre-settlement waste surface

Top of restoration solis

Steepwall mineral liner

Protection layer of baled waste

Access road mineral liner

Northern perimeter road

Southern perimeter road
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Section A - A

Formation

Top of mineral liner

Top of drainage stone

Support frame

Protection layer of baled waste

Pre-settlement waste surface

Top of restoration solis

Protection layer of baled waste

Access road mineral liner

Northern perimeter road

Southern perimeter road

Top unbound road pavement
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Steepwall liner system detail. Scale 1:2.5

Flexible membrane liner, 2mm smooth HDPE

Protection geotextile, ≥ 500 gsm

Steel support mesh

Filter geotextile, ≥ 250 gsmSupport frame units

Rock anchor bolt

Mineral liner formed from bentonite-enhanced

concrete grout , permeability ≤ 1x10

-9

ms

-1

,

minimum 500mm thickness

Protection layer formed from baled

reject waste or bulk bags filled with

quarry fines

Protection geotextile, specification to

be determined by cylinder testing

Flexible membrane liner, 2mm HDPE

Leachate drainage layer,

minimum 300mm thickness

Engineered mineral liner,

permeability ≤ 1x10

-9

ms

-1

,

minimum 500mm thickness

Basal liner system detail. Scale 1:7.5

Geosynthetic clay liner, GCL
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500mm

45°

Minimum 600mm

500mm

Lower support frame section

Rock anchors resin bonded

into cliff face

Upper support frame section

Filter textile and steel mesh fixed to

front of frame with steel cable ties

Upper & lower support frame sections

connected using 50mm box section connectors

Mineral liner wedge, to create a smooth transition for the

HDPE liner when going from vertical to horizontal

Cut surface of bedrock or engineered fill creating basal formation

Engineered basal mineral liner

GCL placed along edge of basal liner before

support frame & mineral wedge installation

Engineered clay basal liner

Engineered basal mineral liner

Cut surface of bed rock or engineered fill creating basal formation

Mineral liner

wedge

Galvanised wire mesh sheets and

filter textile fixed to face of revetment

frame with steel banding

Top of GCL
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500mm

45°

1000

1000

Mineral steepwall liner

Mineral liner installed in 1m lifts, each lift allowed

to cure before next lift is poured

Second 1m lift of mineral liner

Mineral is pumped into void behind revetment frame as a slurry

Third 1m lift of mineral liner

Cut surface of bed rock or engineered fill creating basal formation

Engineered basal mineral liner

Part of the galvanised wire mesh

sheets and textile removed for clarity

Engineered basal mineral liner

Cut surface of bed rock or engineered fill creating basal formation

Mineral liner

wedge

Top of GCL

Liner details. Scale 1:1

Mineral liner

Support frame

Filter textile

Steel mesh
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45°

1000

Protection textile hung down

face of support frame

Protection textile & HDPE temporarily supported

from cross members of support frame with rope

HDPE liner hung down face

of support frame

HDPE liner extends min 1m over basal mineral liner

Cut surface of bed rock or engineered fill creating basal formation

Engineered basal mineral liner

Top of GCL

Part of the filter textile, galvanised wire

mesh sheets, protection textile and HDPE

liner not shown on drawing for clarity

Protection textile

HDPE liner

(deployed horizontally along steepwall)

Protection textile & HDPE liner temprarily

supported with rope tied to the support frame

Mineral liner wedge covered by

protector textile and HDPE liner

Engineered basal mineral liner

Cut surface of bed rock or engineered fill creating basal formation

Liner details. Scale 1:1

Mineral liner

Support frame

Filter textile

Steel mesh

Protection textile

HDPE liner
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1000mm

1000mm

300mm

M
in 500

Cut surface of bedrock or engineered fill creating basal formation

Steepwall HDPE lifted to allow basal

HDPE to be placed underneath then fusion

welded together

Surface of drainage stone locally

thickened to to height of mineral liner

wedge to produce a horizontal surface for

processed waste bale placement

Protection layer formed from

baled reject waste or bulk bags

filled with quarry fines

Drainage stone 10mm - 20mm

Protection textile

Engineered basal mineral liner

Upper GCL overlapping

lower GCL panels

Drainage stone

Part of the filter textile, galvanised wire

mesh sheets, protection textile and HDPE

liner not shown on drawing for clarity

Protection textile

HDPE liner

(deployed horizontally along steepwall)

Engineered basal mineral liner

Cut surface of bed rock or engineered fill creating basal formation

Protection layer formed from baled reject waste

or bulk bags filled with quarry fines

Protection textile & HDPE liner temporarily

supported with rope tied to the support frame

Liner details. Scale 1:1

Mineral liner

Support frame

Filter textile

Steel mesh

Protection textile

HDPE liner

Baled processed waste
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First Lift

5.6m High support frame

3000

Second Lift

additional 3m support frame

3000

Third Lift

additional 3m support frame

3000
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Rock bolt in cliff face

Support frame

Unbound road pavement,

minimum 1m thick

Mineral liner wedge, to create a smooth transition for the

HDPE liner when going from vertical to horizontal

Steepwall HDPE lifted to allow basal HDPE

to be placed underneath then fusion

welded together

Surface of drainage stone locally

thickened to produce a horizontal surface

for processed waste bale placement

Protection layer formed

from baled reject waste or

bulk bags filled with quarry

fines

300mm thick drainage

gravel, 10mm - 20mm

Protection textile

Engineered mineral liner on access ramp

Cut surface of bedrock or

engineered fill creating basal

formation

Safety wall

Bentonite enhanced concrete (mineral liner)

Bentonite enhanced concrete (mineral liner)

Waste, 1st lift

Leachate collection pipe
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15.00

2.00

1.00
0.50

Minimum 500mm thick engineered mineral

liner placed in layers

Edge of mineral liner stepped to accept

additional mineral liner requird ot be

placed as support frame is installed

2m offset from edge of ramp to minimise risk of damage to cliff

face by vibrating compactors and to allow installation of safety

wall

Safety wall formed from limestone blocks

Figure 13a, scale 1:25

2m GCL strip place

along base of cliff

First lift of support frame

installed against cliff face

Filter textile and steel

mesh fixed to front of

support frame

Figure 13b, scale 1:20

Bentonite enhanced

concrete (mineral

liner) place in 1m lifts

behind support

frame

Fillet of mineral liner placed

against support frame

Figure 13c, scale 1:20

Protection geotextile

2mm smooth HDPE liner

Figure 13d, scale 1:20

9.06

2.00

2.31

1.00

min 0.5

Unbound road pavement,

minimum 1m thick

Geosynthetic clay liner (GCL)

2mm double textured HDPE liner

Protection geotextile

Protection layer formed from baled reject

waste or bulk bags filled with quarry fines
Safety wall

Figure 13e, scale 1:25
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Mineral liner installed and compacted

in thiner layers and compacted with a

light weight compactor

Geogrid

Ties fixing support

frame to geogrid

Figure 14b, scale 1:20

Figure 14a, scale 1:25

Bentonite enhanced concrete (mineral liner)

Figure 14c, scale 1:20

Protection textile fixed

to top unit of support

frame

GCL

Double textured HDPE

Smooth HDPE

Figure 14d, scale 1:20

Minimum 300mm

fines protection layer

Protection geotextile extended over top of baled

waste/bulk bags to stop migration of fines behind

baled waste/bulk bags

8.00

Figure 14e, scale 1:25
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Mineral liner wedge, to create a smooth transition for the

HDPE liner when going from vertical to horizontal

Steepwall HDPE lifted to allow

basal HDPE to be placed

underneath then fusion welded

together

Surface of drainage stone locally

thickened to produce a horizontal surface

for processed waste bale placement

Bentonite enhanced concrete (mineral liner)

Rock bolt in cliff face

Support frame

Protection layer formed

from baled reject waste or

bulk bags filled with quarry

fines

300mm thick drainage

gravel, 10mm - 20mm

Top of retained bench

GCL

Double textured HDPE

Protection geotextile

500mm engineered mineral liner on access ramp

Geogrid extending a

minimum of 2.5m

from edge of bench

Protection geotextile extends over

protections bales/bags to stop

drainage stone migrating down

behind protection bales/bags

Support frame unit connected to geogrid

Protection geotextile fixed to top of support

frame unit

GCL extends a mi 500mm over protection

geotextile

Detail of front of retained bench. Scale 1:10

SF 11

Protection geotextile extends over

protections bales/bags to stop

drainage stone migrating down

behind protection bales/bags

Support frame unit connected to geogrid

Protection geotextile fixed to top of support

frame unit

GCL extends a mi 500mm over protection

geotextile

SF 11
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Battery limit-edge of

reconstructed road,

designed by others

Bulk bags, 1m x 1m x 1m with internal baffles and top skirts

3m x 20mm re-bar

300mm x 300mm x 6mm square steel plate

Engineered fill-6F2

Bulk bags filled to appropriate level to be placed around steel ties

Width of fill varies

Assumed road

construction details

Bags filled with 6F2

minimum 1.5m
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3000mm

150mm

150mm

1500mm

1460mm

350mm

1460mm

1110mm

40mm

400mm

350mm

1150mm

50mm

1150mm

50mm

SF01 Main unit

Frame Detail.

Front View. Scale 1:7.5

350.0000

350.0000

350.0000

3000mm

SF13, Horizontal connector

Horizontal connector

SF 14, Vertical connector

Refer to rock bolt

attachment detail

Refer to horizontal

connector detail

Refer to vertical

connector detail

Hole diameter to suit rockbolts used

Lower stub arms not required

on first frames installed

40mm

3mm

Rock Bolt Attachment Detail.

Side View. Scale 1:2.5

6mm plate welded inline with rear

of frame to prevent rock bolts from

protruding face of frame

Rock bolt cut to length after fixing

SF14,

Vertical Connector Detail.

Front View. Scale 1:2.5

100mm

100mm

100mm

100.0000

Connector formed from 50mm

x 50mm x 3mm square tube

Upper extension of

support frame

Lower extension of support

frame

M10 x 70mm galvanised bolt

M10 x 70mm galvanised bolt

SF13

Horizontal Connector Detail.

Front View. Scale 1:2.5

100mm

100mm

Connector formed from

50mm x 50mm x 3mm

square tube

Horizontal extension of support

frame

M10 x 70mm

galvanised bolt
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1460mm 1500mm

2240mm

1130mm

350mm1460mm

SF 04

 (Main base unit)

1110mm

1460mm

1130mm
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1460mm 350mm

SF 02

 (Sub unit 1)

1460mm
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350mm

2240mm

1500mm
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150mm

Ø20mm

1850mm

SF 03

 (Sub unit 2)

2240mm

350mm

355mm

SF 06

 (Sub base unit 1, horizontal)

SF 07

 (Sub base unit 2, angled)

2240mm

345mm

343mm

355mm

97.0°

Note this angle should match the

angle of the main access ramp

50mm

50mm

400mm

1260mm

SF 12

 (T connector)
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Support frame base and sub units are

based on the standard support frame

unit, see drawing 30499/WSM/SW/17

The support frame sections are

prefabricated from  40mm x 40mm x

3mm thick mild steel box section and

of welded construction.

The connectors are formed from

50mm x 50mm x 3mm thick mild

steel box section.

All units and connectors to be

galvanised after fabrication.

All cuts and hole made on site to be

treated against corrosion.

This design is subject to final

approval. 

Support Frame Base & Sub Units



1364mm

1359mm

2240mm

347mm

352mm

343mm

705mm

129mm

40mm

40mm

40mm

7.0

135°

SF 09

(Top unit 1 for access ramp)

Note this angle

should match the

angle of the main

access ramp

7.0
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Support frame base and sub units are

based on the standard support frame

unit, see drawing 30499/WSM/SW/17

The support frame sections are

prefabricated from  40mm x 40mm x
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SF 01

(Main unit)

SF 02

 (Sub unit 1)

SF 03

 (Sub unit 2)

SF 12

 (T connector)

SF 07

 (Sub base unit 2, angled)

SF 06

 (Sub base unit 1, horizontal)

SF 05

(Sub base unit 4)

SF 04

 (Main base unit)

SF 08

 (Sub base unit 3 angled for access ramp to southern bench)

SF 09

 (Top unit 1 for access ramp)

SF 10

 (Top unit 2 for access ramp to southern bench)

SF 11

(Top unit 3 for southern bench)

SF 13

 (Horizontal connector)

SF 13

SF 14

 (Vertical connector)

SF 15

 (Horizontal bar, sloping units)

SF 16

 (Horizontal bar, sloping units)

SF 18

 (Connecting bracket,

sloping units)

SF 19

 (Connecting bracket,

support frame top)

SF 17

 (Vertical bar, sloping units)

SF 20

(Top rail, support frame top)
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Support Frame Units and Connectors

Drawings should be read in conjunction

with the conceptual design statement
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This design is subject to final

approval. 

See drawing 30499/WSM/SW/19 for

construction detail of

SF 02, 03, 04, 06, 07 & 12

See drawing 30499/WSM/SW/20 for

construction detail of SF 09

See drawing 30499/WSM/SW/22 for

construction detail of SF 05, 08, 10 & 11

See drawing 30499/WSM/SW/17 for

construction detail of SF 01, 13 & 14

See drawing 30499/WSM/SW/24 for

construction detail of SF 15, 16, 17 & 18

See drawing 30499/WSM/SW/25 for

construction detail of SF 19 & 20

Some units will need to adapted for site

conditions



1359mm

350mm

705mm

129mm

40mm

40mm

40mm

135°

969mm

1460mm 350mm

350mm

352mm

SF 11

(Top unit 3 for southern bench)

356mm

2240mm

101°

11°

SF 08

 (Sub base unit 3 angled for access ramp to southern bench)

Note this angle should match the

angle of the access ramp to the

southern bench

79°

SF 10

 (Top unit 2 for access ramp to southern bench)

2240mm

350mm

350mm

1460mm

SF 05

(Sub base unit 4 for southern bench)
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Support frame base and sub units are

based on the standard support frame

unit, see drawing 30499/WSM/SW/17

The support frame sections are

prefabricated from  40mm x 40mm x

3mm thick mild steel box section and

of welded construction.

The connectors are formed from

50mm x 50mm x 3mm thick mild

steel box section.

All connection holes to drilled prior

to galvanizing.

This design is subject to final

approval. 



Lift 1 support frame units and connectors

below access ramp to southern bench

(SF13 & 14 connectors not shown)

Lift 1 support frame units and connectors above access ramp to

southern bench (SF13 & 14 connectors not shown)

SF 10

Formation surface, access ramp to internal bench

SF 08

SF 02

SF 01

SF 12

Straight sections of 40mm square tube

SF 04

Formation surface,

access ramp to internal bench

Formation surface 12.5mAOD,

perimeter of cell base

SF 03

SF 12

Formation surface 12.5mAOD,

perimeter of cell base

Mineral liner surface 13.0mAOD,

perimeter of cell base

Mineral liner surface,

access ramp to internal bench

Mineral liner surface, access ramp to internal

bench

SF 06

SF 04

Lift 10

Formation surface 33.1mAOD,

front of internal bench

Mineral liner surface 33.6mAOD,

front of internal bench

Formation surface 34.0mAOD,

rear of internal bench

Mineral liner surface 34.5mAOD,

rear of internal bench

Lift 9

Lift 11

Lift 12

SF 05

SF 01

SF 03

SF 11

SF 01

SF 01

Support frame units above and below southern

bench

(SF 13 & 14 connectors not shown)
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Sloping support frame detail,

Scale 1:20

Ground anchor

Existing fill

Bedrock

Detail A

Detail B

SF 01

SF 17

Side view and plan of detail A, Scale 1:2 Side view and plan of detail A, Scale 1:2

Side view of detail B, Scale 1:2

Steel mesh

SF 18 Connecting bracket, Scale 1:2

100mm

60mm

5mm

45mm

20mm

10mm

25mm

20mm

20mm

R6mm

25mm

13mm

SF15 Horizontal bar, Scale 1:5

1440mm

R6mm

19mm

19mm

R6mm

SF16 Horizontal bar, Scale 1:5

2240mm

370mm

370mm

R6mm

R6mm

Sloping support frame detail,

Scale 1:20

SF 01

SF 01

SF 15

SF 16

SF 16

SF 17

SF 17 Vertical bar, Scale 1:5

705mm

22mm

7mm

24mm

24mm

R6mm
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Support frame base and sub units are

based on the standard support frame

unit, see drawing 30499/WSM/SW/17

The support frame sections are

prefabricated from  40mm x 40mm x

3mm thick mild steel box section and

of welded construction.

The connectors are formed from

50mm x 50mm x 3mm thick mild

steel box section.

All connection holes to drilled prior

to galvanizing.



Top of support frame detail,

Scale 1:20

1500mm

Top of support frame finishes

1.5m below ground level

SF 01

140mm

140mm

200mm

40mm

40mm

15mm

15mm
25mm

12mm

50mm

6mm

6mm

200mm

 Connecting bracket, support frame top SF 19

Scale 1:2

R6mm

square tube

Steel cap welded to tube

Steel back plate welded to tube

Top of support frame detail,

Scale 1:20

SF 19 Connecting bracket allows

support frame top to follow slope

of ground

SF 20

SF 19

SF 01

 Support frame top connecting bar, SF 20

Scale 1:2.5

1490mm

35mm

20mm

R6mm

R6mm

32mm

20mm

40mm

M10 x 70mm bolts with washers

 Plan and front view of connection

Scale 1:2
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Support frame base and sub units are

based on the standard support frame

unit, see drawing 30499/WSM/SW/17

The support frame sections are

prefabricated from  40mm x 40mm x

3mm thick mild steel box section and

of welded construction.

The connectors are formed from

50mm x 50mm x 3mm thick mild

steel box section.

All units and connectors to be

galvanised after fabrication.

All cuts and hole made on site to be

treated against corrosion.



Lift 1 support frame units above access ramp

(straight connectors not shown)

Formation surface,

cell base

SF 07
SF 02

SF 01

SF 12

Straight sections of 40mm square tube

Formation surface,

access ramp

Mineral liner,

access ramp

Lift 1 support frame units below access ramp

(straight connectors not shown)

Formation surface,

access ramp

Formation surface,

cell base

SF 03

SF 06

SF 09

SF 04

Mineral liner,

cell base
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Lift 1 support frame units above access ramp

(straight connectors not shown)

Formation surface,

cell base

Formation surface, access ramp

Mineral liner,

cell base

Mineral liner, access ramp

Lift 1 support frame units below access ramp

(straight connectors not shown)

Formation surface, cell base
Mineral liner, cell base

Formation surface, access ramp

Mineral liner, access ramp

Lift 1 through  2

Lift 1 through 2

Lift 1 through 3

Lift 1 through 3

Lift 1 through 4

Lift 1 through 4

Lift 1 through 5

Lift 1 through 5
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with the conceptual design statement

report which presents full and detailed

specifications.

This design is subject to final
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Upper units offset vertically for clarity

These 2 lines are coincident

The upper support frame units are shown

offset vertically for clarity.



A

B

C

Support frame units SF01, SF03, SF04 & SF11  required below bench.

Drawings associated with southern bench apply

Support frame units SF01, SF05, SF19 & SF20  required above bench.

Drawings associated with southern bench apply

Support frame units SF01, SF03, SF04, SF06, SF10

& SF12 required below ramp to bench.

Drawings associated with southern bench apply

Support frame units SF01, SF02, SF08, SF12

SF19 & SF20 required above ramp to bench.

Drawings associated with southern bench

apply

Support frame units SF01, SF03, SF04, SF06, SF09 &

SF12 required below ramp.

Drawings associated with main access ramp apply

Support frame units SF01, SF02, SF07, SF12, SF19

& SF20 required above ramp.

Drawings associated with main access ramp apply

Support frame units SF015, SF16, SF17 & SF18  required along the

transition from vertical support frame to sloping support frame.

Drawing 33 applies

Support frame units SF01,

SF04, SF19 & SF20  required.

Drawings associated with

standard frame apply

Support frame units SF01 & SF04  required below transition.

Drawings for standard support frame apply

Support frame units SF01, SF19 & SF20  required above transition.

Drawing 33 applies
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Drawings should be read in conjunction
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This drawing should be used as a guide

to locate support frame units and

connectors used in the steepwall lining

system construction.

Support frame units SF13 & SF14 are not

referenced as they are common to all

parts of the support frame.

This design is subject to final

approval. 



Access road pavement

Southern bench
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LEGEND

Extent of drainage gravel

Extent of access road pavement



Min 0.5

Min 0.5

Min 0.50

Detail A : Typical section through leachate collection & monitoring

points, showing first lift of concrete rings : Scale 1:25

Additional 300mm of 20-40mm
drainage gravel over target pad

1m x 1.7m OD,1.3m ID perforated pre-cast
concrete rings

20-40mm drainage gravel

160mm OD Leachate collection pipes terminated
maximum 300mm from the concrete chamber

(ONLY APPLICABLE TO LEACHATE COLLECTION POINTS)

Excavation in formation oversized
to guarantee minimum 500mm
mineral liner thickness

Leachate drainage
layer, 300mm of
10 - 20 mm gravel

250mm x 5m x 5m reinforced C40/50  DC4
sulphate resistant concrete base slab cast in-situ

500mm x 5m x 5m reinforced C40/50  DC4
sulphate resistant concrete base slab cast in-situ

A393 reinforcing steel mesh 50mm
from base and from top of slab

Leachate collection pipes 160mm OD
PE100 SDR11 (PN16)

5.0000

Min 0.5

Min 0.3

Min 0.5

5.0000

Concrete ring fits into recess cast in to basal slab (See detail C )

1m x 1.7m OD, 1.3m ID pre-cast concrete ring

Min 0.5

Min 0.5

Detail E : Geosynthetic details under concrete slab: Scale 1:15

Protection layer of
HDPE under cast
concrete slab

Protection Geotextile

2mm smooth HDPE

Minimum 500mm engineered
mineral liner

Minimum 300mm 10 - 20mm
drainage gravel

Geosynthetic clay liner, GCL,
minimum 5300 g/m2

Detail B : Example plan showing excavation outlines for

formation and mineral liner: Scale 1:50

Excavation extent in formation

Excavation extent in mineral liner

Outline of top of concrete

5.0000

5.0000 5.0000

5.0000

Min 8.0

Min 12.3

Detail D : Leachate drainage layer detail over leachate pipes:

Scale 1:15

Protection Geotextile

2mm smooth HDPE

Minimum 500mm engineered
mineral liner

Minimum 300mm 10 - 20mm
drainage gravel

Drainage gravel increased in
thickness over leachate pipes

Leachate collection pipe

Geosynthetic clay liner, GCL,
minimum 5300 g/m2

Min 0.2

Min 0.3

0.3000

Reinforcing mesh lowered in area below concrete rings

Detail C : Recess cast into concrete slab to acept concrete rings

Scale 1:5

0.3000

0.1000

Concrete ring

Cement grout

Detail F : Leachate pipe arrangement around

collection chamber: Scale 1:50

Concrete chamber

Leachate collection pipe

Leachate pipes terminate

no greater than 300mm

from chamber

Max 300mm

0.3000

R0.6000

R0.9000

Detail G : Plan of recess cast into base slab:

Scale 1:25
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20-40mm drainage gravel

3m x 315mm OD PE80 SDR 26 perforated
well liner (10% open area)

Electro-fusion connector

315mm OD PE80 SDR 26 un-perforated well liner,
extended with waste lifts

Typical section through leachate collection & monitoring points showing

gravel fill & well liner detail for first lift: Scale 1:25

Space around well liners
filled with 40mm gravel

1m x 1.7m OD, 1.3m ID perforated
pre-cast concrete rings

1m x 1.7m OD, 1.3m ID
pre-cast concrete ring

Gravel filled to 3.5m above
concrete base slab

Welded end cap

20-40mm drainage gravel
Space around well liners
filled with 40mm gravel

1m x 1.7m OD, 1.3m ID
perforated pre-cast concrete rings

1m x 1.7m OD, 1.3m ID
pre-cast concrete ring

Gravel filled to 3.5m above
concrete base slab

Welded end cap

Typical section through leachate collection & monitoring points showing

gravel fill, well liner & concrete bulk fill detail: Scale 1:25

Filter geotextile

Sand layer 200mm thick

First 600mm of C40/50  DC4
sulphate resistant concrete

A142 reinforcing steel mesh minimum of
50mm from inside face of concrete ring.
Reinforcing mesh extended a sufficient
distance above concrete to allow
connection to mesh of subsequent lifts.

Subsequent pours of C40/50  DC4
sulphate resistant concrete

1m x 1.3m ID pre-cast concrete ring

C40/50  DC4 sulphate resistant
concrete

A142 reinforcing steel mesh minimum of
50mm from inside face of concrete ring

315mm OD PE80 SDR 26
un-perforated well liner

Plan view of leachate collection & monitoring points

concrete bulk fill detail: Scale 1:25

Gravel filled to 3.5m above
concrete base slab

C40/50  DC4 sulphate resistant
concrete

Top of waste

Concrete filled to 5m below
pre-settlement waste levels

Typical upper section of leachate collection & monitoring

shafts showing concrete bulk fill and gravel fill detail:

Scale 1:25

315mm OD PE80 SDR 26
un-perforated well liner
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Regulation layer 300mm, max particle size 20mm

Protection layer 300mm, max particle size 50mm

Drainage geocomposite (extruded grid core,

covered on both sides with non-woven

thermally bonded filter geotextile )

Flexible membrane liner (1mm double textured HDPE)

1.0m thick suitable restoration soils

300 gsm non-woven separator geotextile

Perimeter drainage channel

filled with 100-150mm Riprap

110mm OD perforated pipe (land drain)

Steepwall mineral liner

Steepwall support frame

Protection layer formed from

baled reject waste or bulk

bags filled with quarry fines

Typical section through capping and steepwall lining systems showing connection detail.
Scale 1:10

Waste

20-40mm clean drainage stone

Filter geotextile to stop protection soil migrating

between steepwall geosynthetics

Typical section through capping and steepwall lining systems showing HDPE connection detail.
Scale 1:5

1mm Capping HDPE

2mm Steepwall HDPE

1mm HDPE extrusion welded to 2mm HDPE

1mm HDPE strip to reduce water migration

down face of steepwall mineral liner

1mm HDPE either fusion or extrusion welded to 2mm HDPE
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Min 1.00m

Min 3.00m

Welded end cap

Temporary top cap (prior to permanent

head works installation)

160mm - 225mm OD Plain Pipe.
PE80 SDR11 HDPE, manufactured to

DIN 8074 and DIN 8075 specifications

Dry bentonite powder
or bentonite pellets

Fully hydrated bentonite slurry

Well annulus backfilled with
20mm to 40mm clean gravel

Waste

160mm - 225mm OD perforated pipe
forming the response zone.

Perforations to be a minimum of 8% of
the surface area.

PE80 SDR11 HDPE, manufactured to
DIN 8074 and DIN 8075 specifications

Existing ground surface

Typical Gas Well Installation Detail

(for gas wells installed post capping & restoration)

Restoration soil

Min 0.25m

Min 0.50m

Varies with well depth

3m offsett from top of basal liner system

Min 1.00m

Min 0.30m

Min 0.30m

Protection soil above cap

Capping geosynthetics

Regulation soil below cap

Flex

seal

E/F reducing 'Tee'

Gas flow control

valve

160mm - 225mm

gas well

Stub flange

Gas sampling valve

Removable cap for

dipping

Typical Gas Well Permanent Headworks Detail

Gas pressure

monitoring valve

Gas pressure

monitoring valve

Flexible pipe connecting to gas

collection pipework, with enough slack

to accommodate waste settlement

Existing ground

surface

Restoration soil
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