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THERE ARE A NUMBER OF UNKNOWN SERVICES
LIKELY TO CONFLICT WITH THE PROPOSED RETAINING WALL.
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CONCRETE DEADMAN ANCHOR EMBEDDED

FALL PROTECTION BARRIER
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SHED TO BE REMOVED

NOTES
1. ALL DIMENSIONS IN METRES UNLESS NOTED OTHERWISE.
2. REFER DRAWING 1017353.2403-002 FOR GENERAL NOTES AND LEGEND.

C:\12dSynergy\data\ALBTCAD\Pakowhai Secondary Stopbank_1629\CAD\DWG\1017353.2403-192.dwg  2025-Sep-04  12:38:33 pm  Plotted By: KATU

DESIGN  CHECKED
DRAWING CHECKED

DESCRIPTION DATECHK 

DRAWN
DESIGNED

CAD

COPYRIGHT ON THIS DRAWING IS RESERVED       DO NOT SCALE FROM THIS DRAWING - IF IN DOUBT, ASK.       DRAWING MAY CONTAIN COLOUR CONTENT, T+T LOGO WILL SHOW IN COLOUR IF PRINTED CORRECTLY.

THIS DRAWING IS NOT TO BE USED
FOR CONSTRUCTION PURPOSES
UNLESS SIGNED AS APPROVED

DRAWING STATUS

PROJECT PHASE

REVDWG No.APPROVED

TITLE

PROJECT

CLIENT

REV DATE
www.tonkintaylor.co.nz SCALE (A1)

HAWKE'S BAY REGIONAL COUNCIL
PĀKŌWHAI SECONDARY STOPBANK

GENERAL ARRANGEMENT
STOPBANK RETAINING WALL PLAN 2

1:125 1017353.2403-192 1

JEMC JUN.25
KATU JUN.25

1 PRELIMINARY DESIGN JEMC 04.09.25
NOT FOR CONSTRUCTION

JWY SEP.25
HUGO SEP.25

KATU

PRELIMINARY DESIGN

PRELIMINARY DRAFT

TEXT25TEXT35TEXT50TEXT70MLEADERMLEADERMLEADER15.58742°R11.14915587R1114921.10421104TT_DIM_MTT_DIM_MM24.2532425342°TEXT17.5TestTestTestTestTestTestTestTestTestTestTEXT SIZE:TEXT25TEXT35TEXT50TEXT70TEXT17.5TEXT SIZE:TestTestTestTestTestTest

0
m

3.125 6.25
1:125 (A1)
1:250 (A3)

SCALE (A1)
SCALE (A3)

B RETAINING WALL PLAN 2
164 1:125

1:250

HOLD
UNDER OPTIONEERING CONSIDERATION
TO BE CONFIRMED IN NEXT STAGE OF DESIGN



5

7.5

7.5

7.5

7.5

5

5

7.5

7.5

5

6.0

6.5

7.0

7.5

8.0

6.5
7.0

7.5 7.58.0 8.0

440

460

468

4040

4060

4080

4100

4120

4140

4160

4180

4200

4220

4240

4260

4280

4300

4320

4340

4360

4380

4400

4420

4440

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/H
V

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/HV

OH/
LV

OH/
LV

OH/
LV

OH/
LV

OH/
LV

OH/
LV

OH/
LV

OH/
LV

OH/
LV

OH/
LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

OH/LV

TUTAEKURI-WAIMATE STREAM

PĀKŌWHAI R
OAD

SHELTER BELT TO BE
PROTECTED DURING WORKS

HBRC SPILLWAY TOE
NORTHERN VEHICLE ACCESS

HBRC SPILLWAY CREST
NORTHERN VEHICLE ACCESS

VEHICLE ACCESS RAMPS
REFER DRAWING
1017353.2403-301

STOPBANK TO CONNECT
WITH EXISTING BUND

SPILLWAY SLOPE EROSION PROTECTION EXTENTS
REFER DRAWING 1017353.2403-331 FOR DETAILS

HBRC SPILLWAY TOE SOUTHERN
VEHICLE ACCESS AND STOCKPILE AREA

BUILDING TO BE DECONSTRUCTED
AND REMOVED PRIOR TO WORKS

BUILDING TO BE DECONSTRUCTED
AND REMOVED PRIOR TO WORKS

BUILDINGS TO BE DECONSTRUCTED
AND REMOVED PRIOR TO WORKS

REMOVE SECTION OF SHELTER BELT
AS REQUIRED TO CONSTRUCT
VEHICLE ACCESS

HBRC SPILLWAY CREST
SOUTHERN VEHICLE ACCESS

EXISTING SECONDARY BUNDING TO BE RECONSTRUCTED,
DETAILS TO BE CONFIRMED AT DETAILED DESIGN.

RE-GRADE EXISTING GROUND LOCALLY TO ENSURE
A UNIFORM AND SMOOTH SPILLWAY TOE LINE,
DETAILS TO BE CONFIRMED AT DETAILED DESIGN

EXISTING STOPBANK TO BE UNDERCUT AND
BACKFILLED WITH SUITABLE MATERIAL TO
FORM NEW CREST LEVEL

EXISTING GROUND RE-GRADING, SMALL BUND,
AND/OR MINOR FILL EARTHWORKS MAY BE
REQUIRED IN THIS AREA TO MINIMISE SCOUR
POTENTIAL, TO BE CONFIRMED AT DETAILED DESIGN

UNISON OWNED POWER SUPPLY TO BE REMOVED IF FOUND PRESENT
PRIOR TO CONSTRUCTION, PLAN TO BE CONFIRMED IN DETAILED DESIGN

NOTES
1. ALL DIMENSIONS IN METRES UNLESS NOTED OTHERWISE.
2. REFER DRAWING 1017353.2403-002 FOR GENERAL NOTES AND LEGEND.
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DESIGN EVENT: 200m³/s INFLOW.
OVERTOPPING DEPTH APPROX. 0.23m

OVER-DESIGN EVENT: 300m³/s INFLOW.
OVERTOPPING DEPTH APPROX. 0.5m
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UNDERCUT WIDTH VARIES AS SPECIFIED.
TO BE CONFIRMED ON SITE BY THE DESIGNER.

BENCH WIDTH VARIES
TO SUIT COMPACTION PLANT

SCALE (A1)
SCALE (A3)

TYPICAL STOPBANK REFURBISHMENT SECTION
1:40
1:80

EXISTING GROUND

3500

2% FALL TO STREAM

200m³/s FLOOD LEVEL

EXISTING GROUND

50
0 

M
IN

.

2.5

1 FINISHED FILL SURFACE PRIOR TO MAX. 75mm TOPSOIL PLACEMENT.
NOTE: CONTRACTOR TO OVERFILL (APPROX. 0.5m-1.0m)
AND SCRAPE BACK TO THIS FINISHED PROFILE

CREST LEVEL IS AT TOP OF FILL

CREST ELEVATION VARIES ALONG ALIGNMENT

150mm THICK TOPSOIL AND GRASS FINISH
TO FINAL EMBANKMENT PROFILE

TRIM BACK EXISTING STOPBANK SIDE SLOPE
WHERE STEEPER THAN 1V:2.5H

50mm THICK COMPACTED 1P20 RUNNING COURSE,
TO BE CONFIRMED AT DETAILED DESIGN

CONTRACTOR TO BENCH INTO EXISTING FILL. UNDERCUT SURFACE TO BE
INSPECTED BY A GEO-PROFESSIONAL PRIOR TO FILLING. ANY RABBIT BURROWS

OR VOIDS IN EXISTING STOPBANK FILL TO BE FUMIGATED AND DUG OUT

TOPSOIL TO BE STRIPPED FROM EXISTING STOPBANK
AND STOCKPILED ON SITE PRIOR TO RE-USE

50
0

INDICATIVE FLOOD DESIGN LEVEL

TOE PROTECTION DESIGN (IF REQUIRED),
TO BE CONFIRMED AT DETAILED DESIGN

UNDERCUTS TO STAY 100mm
ABOVE LOW FLOW STREAM LEVEL

BENCHED PROFILE TO SUIT CONTRACTOR MACHINERY WIDTH

2.5
1

MINIMUM OFFSET BETWEEN THE STOPBANK TOE
AND THE ACTIVE STREAM CHANNEL TO BE 1.0m

NOTES
1. ALL DIMENSIONS IN METRES UNLESS NOTED OTHERWISE.
2. REFER DRAWING 1017353.2403-002 FOR GENERAL NOTES AND LEGEND.

LEGENDLEGEND

EXISTING GROUND PROFILE

PROPOSED STOPBANK PROFILE

DESIGN WATER LEVEL
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NOTES
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2. REFER DRAWING 1017353.2403-002 FOR GENERAL NOTES AND LEGEND.
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EXISTING GROUND PROFILE

PROPOSED STOPBANK PROFILE

DESIGN WATER LEVEL

SCALE (A1)
SCALE (A3)

TYPICAL NEW STOPBANK SECTION - TYPE A
1:40
1:80

CL

1

2.5

2% FALL TO STREAM
DESIGN LEVEL

CREST LEVEL IS AT TOP
OF TOPSOIL/ROAD (FINISHED LEVEL)

TOLERANCE IS -0mm TO +100mm

CREST ELEVATION VARIES ALONG ALIGNMENT

150mm THICK TOPSOIL AND GRASS FINISH
TO FINAL EMBANKMENT PROFILE

50mm THICK COMPACTED 1P20 RUNNING COURSE,
TO BE CONFIRMED AT DETAILED DESIGN

UNDERCUT WIDTH VARIES AS SPECIFIED
TO BE CONFIRMED ON SITE BY THE DESIGNER

50
0 

M
IN

.

1

2.5

3500

LANDWARD SIDE OF
EMBANKMENT

WATER SIDE OF
EMBANKMENT

FINISHED FILL SURFACE PRIOR TO MAX. 75mm TOPSOIL PLACEMENT.
NOTE: CONTRACTOR TO OVERFILL (APPROX. 0.5m-1.0m)
AND SCRAPE BACK TO THIS FINISHED PROFILE

CONTRACTOR TO BENCH INTO EXISTING GROUND.
UNDERCUT SURFACE TO BE INSPECTED BY A

GEO-PROFESSIONAL PRIOR TO FILLING

FILL TO BE PLACED IN MAX. 300mm LIFTS COMPACTED TO 95%
MAXIMUM DRY DENSITY. COMPACTION TESTING FREQUENCY TO MEET
EARTHWORKS SPECIFICATION REQUIREMENTS AT EACH LIFT.

200m³/s FLOOD LEVEL

50
0

50
0

UNDERCUTS TO STAY 100mm
ABOVE LOW FLOW STREAM LEVEL

BENCHED PROFILE TO SUIT
CONTRACTOR MACHINERY WIDTH

TOE PROTECTION DESIGN (IF REQUIRED),
TO BE CONFIRMED AT DETAILED DESIGN

MINIMUM OFFSET BETWEEN TOE OF STOPBANK
AND ACTIVE STREAM CHANNEL TO BE 1.0m
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NOTES
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PROPOSED STOPBANK PROFILE

DESIGN WATER LEVEL

SCALE (A1)
SCALE (A3)

TYPICAL NEW STOPBANK SECTION - TYPE B
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CL

1

2.5

2% FALL TO STREAM
 DESIGN LEVEL

CREST LEVEL IS AT TOP
OF TOPSOIL/ROAD (FINISHED LEVEL)

TOLERANCE IS -0mm TO +100mm

CREST ELEVATION VARIES ALONG ALIGNMENT

MIN 150mm THICK TOPSOIL AND GRASS FINISH
TO FINAL EMBANKMENT PROFILE

50mm THICK COMPACTED 1P20 RUNNING COURSE,
TO BE CONFIRMED AT DETAILED DESIGN

1

2.5

3500

LANDWARD SIDE OF
EMBANKMENT

WATER SIDE OF
EMBANKMENT

FINISHED FILL SURFACE PRIOR TO MAX. 75mm TOPSOIL PLACEMENT.
NOTE: CONTRACTOR TO OVERFILL (APPROX. 0.5m-1.0m)
AND SCRAPE BACK TO THIS FINISHED PROFILE

60
0

6000

MIN. 1700

HOLCIM 4mm WASHED SAND OR SIMILAR
TO BE CONFIRMED AT DETAILED DESIGN

NEXUS HI-WAY 160mm PE PUNCHED FLEXIBLE DRAIN
(OR SIMILAR APPROVED) WRAPPED IN FILTER SOCK.
DAYLIGHTING OF DRAINAGE OUTLETS TO BE
CONFIRMED AT DETAILED DESIGN

4000

PROPOSED STOPBANK SUBGRADE CUT LEVEL.
EXTENT OF TOE KEY DEPTH TO BE CONFIRMED ON SITE

BY ENGINEER FOLLOWING SUBGRADE STRENGTH TESTING

FILL TO BE PLACED IN MAX. 300mm LIFTS AND COMPACTED
TO 95% MAXIMUM DRY DENSITY. FILL TESTING DENSITY TO
MEET EARTHWORKS SPECIFICATION.

200m³/s FLOOD LEVEL

50
0

MIN 500mm
UNDERCUTS TO STAY

100mm ABOVE LOW
FLOW STREAM LEVEL

TOE PROTECTION DESIGN (IF
REQUIRED) TO BE CONFIRMED
AT DETAILED DESIGN

MINIMUM OFFSET BETWEEN
TOE OF STOPBANK AND
ACTIVE STREAM TO BE 1.0m
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EXISTING GROUND PROFILE

PROPOSED STOPBANK PROFILE

DESIGN WATER LEVEL

SCALE (A1)
SCALE (A3)

FEL BLOCK HYBRID STOPBANK/ FLOOD WALL SECTION
1:40
1:80

CL

1

2.5

2%

DESIGN LEVEL

CREST LEVEL IS AT TOP
OF TOPSOIL/ROAD (FINISHED LEVEL)

TOLERANCE IS -0mm TO +100mm

CREST ELEVATION VARIES ALONG ALIGNMENT

MIN 150mm THICK TOPSOIL AND GRASS FINISH
TO FINAL EMBANKMENT PROFILE

50mm THICK COMPACTED 1P20 RUNNING COURSE,
TO BE CONFIRMED AT DETAILED DESIGN

UNDERCUT WIDTH VARIES AS SPECIFIED
TO BE CONFIRMED ON SITE BY THE DESIGNER

1

2.5

3500

LANDWARD SIDE OF
EMBANKMENT

WATER SIDE OF
EMBANKMENT

FINISHED FILL SURFACE PRIOR TO MAX. 75mm
TOPSOIL PLACEMENT OR HYDROMULCH
NOTE: CONTRACTOR TO OVERFILL (APPROX. 0.5m-1.0m)
AND SCRAPE BACK TO THIS FINISHED PROFILE

CONTRACTOR TO BENCH INTO EXISTING GROUND.
UNDERCUT SURFACE TO BE INSPECTED BY A

GEO-PROFESSIONAL PRIOR TO FILLING

200m³/s FLOOD LEVEL

50
0

CONTRACTOR TO
PROVISION SILT CONTROL
ADJACENT TO STREAM BED

1000 STREAM BED

STU1800 STEEL SHEET PILE OR SIMILAR
APPROVED. EMBEDMENT DEPTHS VARY -
TO BE CONFIRMED AT DETAILED DESIGN.

FILL TO BE PLACED IN MAX. 300mm LIFTS
COMPACTED TO 95% MAXIMUM DRY DENSITY

MIN. 1000

VA
R

IE
S

MIN. 1000

KIWIFRUIT ORCHARD CANOPY TENSION POLES.
EARTHWORKS EXTENT TO BE OFFSET BY MIN. 1m

APPROX.2500

EARTHWORKS FILLING TO BE COMPLETED PRIOR TO
ANY SHEET PILE INSTALLATION. BACKFILLING
AGAINST AN INSTALLED SHEET PILE IS NOT
PERMITTED.

INDICATIVE LOW FLOW
STREAM LEVEL

UNDERCUT TO STAY 100mm ABOVE
INDICATIVE LOW FLOW STREAM

LEVEL, OR 500mm MIN. DEEP

M
IN

. E
M

BE
D

M
EN

T
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TABLE 1: SHEET PILE SIZING
MAX. HEIGHT (HEIGHT ABOVE

STOPBANK/GROUND LEVEL) (m) SHEET PILE TYPE MIN. EMBEDMENT (m) MIN. STOPBANK FILL
THICKNESS (m)

0.5

SP3W/STU 1800

2.5 2.5

1.0 5.0 2.0

2.5 6.5 0.5
NOTES:

1. WE HAVE ASSUMED THE SHEET PILE WALL WILL NOT WITHSTAND THE LOADING/EFFECTS OF LATERAL SPREADING AND WILL REQUIRE SPECIFIC
ASSESSMENT AFTER A LIQUEFACTION-TRIGGERING EARTHQUAKE EVENT.

2. WE HAVE ASSUMED THE EXPECTED DISPLACEMENT AS A RESULT OF ULS EARTHQUAKE LOADING (UP TO 200mm) IS DEEMED ACCEPTABLE.
3. IT IS ASSUMED DISPLACEMENT IN THE HIGHEST RETAINED HEIGHT (IN THE ORDER OF 100mm) ARE ACCEPTABLE AND SOME SEEPAGE AT JOINS

BETWEEN PILE LENGTHS MAY OCCUR.
4. OUR PILE CAPACITY ASSUMES NO SLIPPAGE BETWEEN THE SHEET PILES DURING HYDROSTATIC LOADING.
5. WE HAVE ASSUMED LOADING FROM A HYDROSTATIC LOAD AND HAVE NOT TAKEN INTO CONSIDERATION IMPACT LOADING (E.G. FROM WAVE ACTION

OR A TREE).
6. WE HAVE ASSUMED A 50-YEAR DESIGN LIFE AND CLASSED THE SITE AS "MODERATELY" CORROSIVE AS DEFINED BY NZS 3404:2018 TO DETERMINE THE

CORRODED PILE CAPACITY.
7. 390MPa GRADED STEEL HAS BEEN ASSUMED FOR OUR CALCULATIONS.
8. WE HAVE NOT PERFORMED A SCOUR CALCULATION AT THE TOE OF THE EXISTING STOPBANK AND HAVE NOT ASSESSED IF THIS WILL BE ERODED

BASED ON THE MODELLED FLOODING.
9. WE HAVE ASSUMED ALL EARTHWORKS WILL BE COMPLETED, THEN THE SHEET PILES WILL BE DRIVEN THROUGH THE COMPETENT FILL MATERIAL.
10. ANY PROPOSED SHEET PILES THAT HAVE BEEN PREVIOUSLY INSTALLED ARE SUBJECT TO ENGINEER'S APPROVAL.
11. SHEET PILES SHALL BE INSTALLED WITHIN THE FOLLOWING TOLERANCES: IN PLAN, ±50mm OF THE GIVEN SHEET PILE LINE AT COMMENCING SURFACE,

VERTICAL 1 IN 75, AND LEVEL -0 and +20mm OF REQUIRED TOP LEVEL.
12. CAULKING BETWEEN SHEET PILE JOINTS TO BE CONSIDERED AT DETAILED DESIGN.



NOTES
1. ALL MEASUREMENTS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.
2. REINFORCEMENT ARRANGEMENT NOT SHOWN FOR CLARITY AND TO

BE CONFIRMED AT DETAILED DESIGN.
3. TURF REINFORCEMENT TO BE INSTALLED IN ACCORDANCE WITH

MANUFACTURERS SPECIFICATIONS, AND TYPE TO BE CONFIRMED IN
DETAILED DESIGN.

4. ALL LEVELS ARE IN NEW ZEALAND VERTICAL DATUM 2016 (NZVD2016)
UNLESS NOTED OTHERWISE.

LEGENDLEGEND

EXISTING GROUND PROFILE

PROPOSED STOPBANK PROFILE

1
15

300

CAST IN TO CONCRETE MIN
400mm LENGTH OF TURF
REINFORCEMENT CUTOFF

10
00

750750

TURF REINFORCEMENT
TO BE INSTALLED ALONG
SPILLWAY SLOPE (SEE
NOTE 3).

TOPSOIL AND GRASS
OVER TURF
REINFORCEMENT

20 MPa CONCRETE SILL TO BE CAST AGAINST NATURAL/
ENGINEERED GROUND AND TURF REINFORCEMENT

ANCHOR PLACED IN PRIOR TO POURING (SEE NOTE 2).

100 THICK AP65

2.6m STANDARD WIDTH ROLL OF TURF
REINFORCEMENT TO BE ANCHORED ON STREAM

SIDE OF CONCRETE SILL (SEE NOTE 3).

STOPBANK FILL
MATERIAL

3000

UNDERCUT MIN. 300mm DEEP AND
BACKFILL WITH ENGINEERED FILL.

SUBGRADE SURFACE TO BE
INSPECTED BY ENGINEER PRIOR

TO SPILLWAY CREST FORMATION.

SCALE (A1)
SCALE (A3)

TYPICAL SECTION: SPILLWAY DETAIL
1:50
1:100

2000

DIRECTION
OF FLOW

CL

STREAM SIDE LANDWARD SIDE

EXISTING GROUND LEVEL

STRIP TOPSOIL AND STOCKPILE FOR RE-USE

RE-SPREAD TOPSOIL AND GRASS
STREAM SIDE SLOPE

TURF REINFORCEMENT TO BE INSTALLED 3m
BEYOND TOE OF SPILLWAY SLOPE

15
0

C:\12dSynergy\data\ALBTCAD\Pakowhai Secondary Stopbank_1629\CAD\DWG\1017353.2403-214.dwg  2025-Sep-04  12:42:39 pm  Plotted By: KATU

DESIGN  CHECKED
DRAWING CHECKED

DESCRIPTION DATECHK 

DRAWN
DESIGNED

CAD

COPYRIGHT ON THIS DRAWING IS RESERVED       DO NOT SCALE FROM THIS DRAWING - IF IN DOUBT, ASK.       DRAWING MAY CONTAIN COLOUR CONTENT, T+T LOGO WILL SHOW IN COLOUR IF PRINTED CORRECTLY.

THIS DRAWING IS NOT TO BE USED
FOR CONSTRUCTION PURPOSES
UNLESS SIGNED AS APPROVED

DRAWING STATUS

PROJECT PHASE

REVDWG No.APPROVED

TITLE

PROJECT

CLIENT

REV DATE
www.tonkintaylor.co.nz SCALE (A1)

HAWKE'S BAY REGIONAL COUNCIL
PĀKŌWHAI SECONDARY STOPBANK

SECTIONS
TYPICAL SECTION SPILLWAY DETAIL

1:50 1017353.2403-214 1

JEMC JUN.25
KATU JUN.25

1 PRELIMINARY DESIGN JEMC 04.09.25
NOT FOR CONSTRUCTION

JWY SEP.25
HUGO SEP.25

KATU

PRELIMINARY DESIGN

PRELIMINARY DRAFT

TEXT25TEXT35TEXT50TEXT70MLEADERMLEADERMLEADER15.58742°R11.14915587R1114921.10421104TT_DIM_MTT_DIM_MM24.2532425342°TEXT17.5TestTestTestTestTestTestTestTestTestTestTEXT SIZE:TEXT25TEXT35TEXT50TEXT70TEXT17.5TEXT SIZE:TestTestTestTestTestTest

1.25 2.50
m 1:50 (A1)

1:100 (A3)



NOTES
1. ALL DIMENSIONS IN MILLIMETRES UNLESS NOTED OTHERWISE.
2. ALL VEHICLE CROSSINGS AND ACCESS RAMPS TO BE

SURFACED WITH AP20 RUNNING COURSE UNLESS NOTED
OTHERWISE. DEPTH AND DETAILS TBC IN DETAILED DESIGN.

3. UNLESS NOTED OTHERWISE, WHERE MULTIPLE
CROSSINGS/RAMPS ARE PROPOSED WITHIN ONE PROPERTY
PARCEL, THEY ARE NUMBERED IN ORDER OF ASCENDING
STOPBANK CHAINAGE.

4. K-VALUE QUANTIFIES THE RATE OF CHANGE ALONG A
VERTICAL CURVE, AND IS DEFINED AS THE HORIZONTAL
DISTANCE IN METRES REQUIRED FOR A VERTICAL CURVE TO
CHANGE IN GRADE BY 1%.

CL LANDWARD SIDE OF
EMBANKMENT

WATER SIDE OF
EMBANKMENT

CREST LEVEL OF CROSSING TO MATCH
CREST LEVEL OF STOPBANK PROFILE

VC2

VC3

VC1

NEW STOPBANK PROFILE

EXISTING GROUND LEVEL

NEW VEHICLE CROSSING PROFILE

TIE IN SMOOTHLY TO
EXISTING GROUND LEVEL

TIE IN SMOOTHLY TO
EXISTING GROUND LEVEL

SCALE (A1)
SCALE (A3)

A TYPICAL VEHICLE CROSSING DETAIL
- 1:100

1:200

H
EI

G
H

T
VA

R
IE

S

WATER SIDE
MAX. GRADE %

LANDWARD SIDE
MAX. GRADE %

TIE IN SMOOTHLY TO CREST LEVELVC2

VC1

NEW STOPBANK PROFILE
EXISTING GROUND LEVEL

NEW VEHICLE CROSSING PROFILE

TIE IN SMOOTHLY TO
EXISTING GROUND LEVEL

SCALE (A1)
SCALE (A3)

B TYPICAL VEHICLE ACCESS RAMP DETAIL
- 1:100

1:200

H
EI

G
H

T
VA

R
IE

SWATER SIDE/
LANDWARD SIDE
MAX. GRADE %
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TABLE 3: VEHICLE CROSSING AND ACCESS RAMPS DESIGN DETAILS

CROSSING/ RAMP ID LAND WARD SIDE
GRADE %

RIVERSIDE
GRADE %

TOTAL ROAD/
RAMP LENGTH (m)

TYPICAL ROAD
WIDTH (m)

MIN. K VALUE
(SEE NOTE 4) TRAFFICABILITY SURFACING

1135 LINKS ROAD ACCESSWAY 3.0 - 55 3.5 - PRIVATE AND/ OR HBRC ACCESS ONLY. ONE-WAY TRAFFIC. LARGE
RIGID TRUCK DESIGN VEHICLE. SEALED - TO MATCH EXISTING

1153 LINKS ROAD ACCESS RAMPS 8.7 - 85.5 3.5 - PRIVATE AND/ OR HBRC ACCESS ONLY. ONE-WAY TRAFFIC. LARGE
RIGID TRUCK DESIGN VEHICLE. UNSEALED - TO MATCH EXISTING

70 FRANKLIN ROAD ACCESS RAMPS 12.3 13.4 102 3.5 1 PRIVATE AND/ OR HBRC ACCESS ONLY. ONE-WAY TRAFFIC. 22M
HPMV TRUCK AND TRAILER DESIGN VEHICLE. UNSEALED - TO MATCH EXISTING

FRANKLIN ROAD CROSSING 11 11.9 50 7 1 PUBLIC ACCESS. TWO-WAY TRAFFIC. 22M HPMV TRUCK AND
TRAILER DESIGN VEHICLE. SEALED - TO MATCH EXISTING

CHESTERHOPE ROAD CROSSING 12.5 11.5 31 7 1 PUBLIC ACCESS. TWO-WAY TRAFFIC. 22M HPMV TRUCK AND
TRAILER DESIGN VEHICLE. SEALED - TO MATCH EXISTING

1882 PAKOWHAI ROAD ACCESS RAMPS 15.0 15.0 21 3.5 0.8 HBRC ACCESS ONLY. ONE-WAY TRAFFIC. LARGE RIGID TRUCK
DESIGN VEHICLE. UNSEALED

1854 PAKOWHAI ROAD CROSSING 1 12.1 12.1 110 3.5 1.4 PRIVATE AND/ OR HBRC ACCESS ONLY. ONE-WAY TRAFFIC. 22M
HPMV TRUCK AND TRAILER DESIGN VEHICLE. UNSEALED - TO MATCH EXISTING

1854 PAKOWHAI ROAD CROSSING 2 15.0 15.0 143 3.5 0.3 PRIVATE AND/ OR HBRC ACCESS ONLY. ONE-WAY TRAFFIC. STOCK
& LIGHT DUTY VEHICLES ONLY. UNSEALED - TO MATCH EXISTING

1854 PAKOWHAI ROAD CROSSING 3 15.0 12.5 89.5 3.5 0.8 PRIVATE AND/ OR HBRC ACCESS ONLY. ONE-WAY TRAFFIC. STOCK
& LIGHT DUTY VEHICLES ONLY. UNSEALED - TO MATCH EXISTING

HODGSON ROAD CROSSING 11.0 11.2 55 3.5 2 PRIVATE AND/ OR HBRC ACCESS ONLY. ONE-WAY TRAFFIC. STOCK
& LIGHT DUTY VEHICLES ONLY. UNSEALED - TO MATCH EXISTING



NOTES
1. ALL DIMENSIONS IN MILLIMETRES UNLESS NOTED OTHERWISE.
2. PLANTING REQUIREMENTS AND CHANNEL BASE

REQUIREMENTS TO BE CONFIRMED IN DETAILED DESIGN.
3. TRANSITION LENGTH FROM DESIGN SIDE SLOPE TO EXISTING

CHANNEL SIDE SLOPE VARIES.

EXISTING GROUND LEVEL

NEW STOPBANK TOE

 OFFSET LENGTH VARIES,
MIN. 1m, TYP. 3m

M
IN

. A
N

D
 M

AX
. D

EP
TH

 V
AR

IE
S

PLANT SIDE SLOPES, PLANTING PLAN TO
BE CONFIRMED IN DETAILED DESIGN
REFER NOTE 2

150 THICK TOPSOIL RE-SPREAD
ON SIDE SLOPES

PLANT SIDE SLOPES, PLANTING PLAN
TO BE CONFIRMED IN DETAILED DESIGN

REFER NOTE 2

150 THICK TOPSOIL RE-SPREAD
ON SIDE SLOPES

CL

REFER TO NEW TYPICAL STOPBANK SECTION
ON DRAWING 1017353.2403-210 FOR DETAILS

1V

5H (REFER TO NOTE 3)

1V

5H (REFER TO NOTE 3)

TOTAL BASE AND BENCH WIDTH VARIES, 12m MIN. 14m TYP.

PLACE AND LOOSELY COMPACT
EXCAVATED EXISTING STREAM
BED MATERIAL 300mm THICK

300300

SCALE (A1)
SCALE (A3)

TYPICAL STREAM DIVERSION DETAIL
1:50
1:100

1

5

D
EP

TH
 V

AR
IE

S
R

EF
ER

 T
AB

LE
 6

EXISTING GROUND LEVEL

LONGITUDINAL GRADE OF
SWALE BASE VARIES
REFER TABLE 6

1
5

THIN TOPSOIL LAYER AND
GRASSED FINISHED SURFACE

SCALE (A1)
SCALE (A3)

TYPICAL NEW WAIOHIKI DRAIN DETAIL
1:20
1:40

500

C:\12dSynergy\data\ALBTCAD\Pakowhai Secondary Stopbank_1629\CAD\DWG\1017353.2403-302.dwg  2025-Sep-04  12:43:07 pm  Plotted By: KATU

DESIGN  CHECKED
DRAWING CHECKED

DESCRIPTION DATECHK 

DRAWN
DESIGNED

CAD

COPYRIGHT ON THIS DRAWING IS RESERVED       DO NOT SCALE FROM THIS DRAWING - IF IN DOUBT, ASK.       DRAWING MAY CONTAIN COLOUR CONTENT, T+T LOGO WILL SHOW IN COLOUR IF PRINTED CORRECTLY.

THIS DRAWING IS NOT TO BE USED
FOR CONSTRUCTION PURPOSES
UNLESS SIGNED AS APPROVED

DRAWING STATUS

PROJECT PHASE

REVDWG No.APPROVED

TITLE

PROJECT

CLIENT

REV DATE
www.tonkintaylor.co.nz SCALE (A1)

HAWKE'S BAY REGIONAL COUNCIL
PĀKŌWHAI SECONDARY STOPBANK

DETAILS
TYPICAL STREAM DIVERSION DETAILS

AS SHOWN 1017353.2403-302 1

JEMC JUN.25
KATU JUN.25

1 PRELIMINARY DESIGN JEMC 04.09.25
NOT FOR CONSTRUCTION

JWY SEP.25
HUGO SEP.25

KATU

PRELIMINARY DESIGN

PRELIMINARY DRAFT

TEXT25TEXT35TEXT50TEXT70MLEADERMLEADERMLEADER15.58742°R11.14915587R1114921.10421104TT_DIM_MTT_DIM_MM24.2532425342°TEXT17.5TestTestTestTestTestTestTestTestTestTestTEXT SIZE:TEXT25TEXT35TEXT50TEXT70TEXT17.5TEXT SIZE:TestTestTestTestTestTest

1.25 2.50
m 1:50 (A1)

1:100 (A3)

0.5 10
m 1:20 (A1)

1:40 (A3)



RIPRAP APRON
REFER DRAWING

1017353.2403-313 FOR DETAILS

LOCALLY BATTER BACK
FROM HEADWALL TO
STOPBANK, IF REQUIREDSTANDARD REINFORCED

CONCRETE WINGWALLS,
SIZE VARIES

PE FLAPGATE INSTALLED
ON HEADWALL

FOR BACKFILL DETAILS
REFER DRAWING 1017353.2403-312

FOR DRAIN BACKFILL DETAILS
REFER DRAWING 1017353.2403-312

FLOW DIRECTION

EXISTING GROUND

FILTER DRAIN EXTENDING FROM
COLLAR TO LANDWARD EDGE,

LENGTH VARIES REFER TO TABLE 4

FILTER COLLAR, REFER
TO DETAIL A ON DRAWING

1017353.2403-312

LOCALLY GRADE CONNECTING SWALE
AND SURROUNDING AREA IN TO

SCRUFFY DOME AT 5% GRADE U.N.O.

REFER TO TYPICAL STOPBANK SECTION
FOR MATERIAL FILL REQUIREMENTS

CL
WATER SIDE OF
EMBANKMENT

PROPOSED STOPBANK
FINISHED SURFACE

LANDWARD SIDE OF
EMBANKMENT

CULVERT DIAMETER, LENGTH, GRADE AND MATERIAL VARIES. REFER TO TABLE 4

SCALE (A1)
SCALE (A3)

TYPICAL SECTION - PIPE PENETRATIONS
1:50
1:100

INLET ARRANGEMENT VARIES, TYPE 1:
SCRUFFY DOME, TYPE 2: REINFORCED
CONCRETE WINGWALL, REFER TO TABLE 4

FOR HEADWALLS WITH A FALL HEIGHT OF 1m OR
GREATER, FROM TOP OF HEADWALL TO FINISHED
CHANNEL BASE, A 1.1m HIGH SAFETY BARRIER FENCE
SHALL BE INSTALLED IN ACCORDANCE WITH NZBC F4

NOTES
1. ALL DIMENSIONS IN MILLIMETRES UNLESS NOTED OTHERWISE.
2. FILTER CLOTH TO BE INSTALLED AND SPECIFIED AS SET OUT IN

THE SPECIFICATION "NZTA F/7 2003, GEOTEXTILES".
3. JOINTS IN THE FILTER CLOTH MUST BE OVERLAPPED BY A

MINIMUM OF 500mm.
4. MATERIAL AND INSTALLATION OF DRAINAGE FILTER AROUND

CULVERT AS PER NZTA F2 SPECIFICATIONS.
5. FILTER CLOTH TO BE INSTALLED AND SPECIFIED AS SET OUT IN

SPECIFICATION "NZTA F/7 2003, GEOTEXTILES."
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TABLE 4: CULVERT DESIGN DETAILS
CULVERT ID

CULVERT
GRADE (%)

CULVERT
LENGTH (m)

PIPE
MATERIAL

SIZE (mm) INLET ARRANGEMENT (OR
EQUIVALENT)

C1 1.0 21.3 RCRRJ CLASS 2 525 TYPE 2: WINGWALL

C2 3.4 20 RCRRJ CLASS 2 450 TYPE 2: WINGWALL

C3 1.0 20 RCRRJ CLASS 2 450 TYPE 1: SCRUFFY DOME

C4 0.4 24.5 RCRRJ CLASS 2 600 TYPE 1: SCRUFFY DOME

C5 1.0 17 RCRRJ CLASS 2 525 TYPE 2: WINGWALL

C6 1.0 13.5 RCRRJ CLASS 2 300 TYPE 2: WINGWALL

C6.1 4.2 12.8 RCRRJ CLASS 2 300 TYPE 2: WINGWALL

C7 1.0 20 RCRRJ CLASS 2 450 TYPE 1: SCRUFFY DOME

C8 1.0 24 RCRRJ CLASS 2 375 TYPE 1: SCRUFFY DOME

C9 1.0 19.5 RCRRJ CLASS 2 300 TYPE 1: SCRUFFY DOME

C10 1.0 20 RCRRJ CLASS 2 1050 TYPE 2: WINGWALL

C11 1.0 19 RCRRJ CLASS 2 675 TYPE 1: SCRUFFY DOME

C12 1.3 16.8 RCRRJ CLASS 2 600 TYPE 1: SCRUFFY DOME

C13 2.8 19.88 RCRRJ CLASS 2 525 TYPE 1: SCRUFFY DOME

C14.1 1.0 15.5 RCRRJ CLASS 2 300 TYPE 2: WINGWALL

C14 1.4 18.3 RCRRJ CLASS 2 525 TYPE 2: WINGWALL

C15 1.0 21.2 RCRRJ CLASS 2 825 TYPE 2: WINGWALL

C16 1.0 20 RCRRJ CLASS 2 525 TYPE 1: SCRUFFY DOME

C17 1.0 18.8 RCRRJ CLASS 2 450 TYPE 2: WINGWALL

C17.1 1.8 14.2 RCRRJ CLASS 2 300 TYPE 2: WINGWALL



NOTES
1. ALL DIMENSIONS IN MILLIMETRES UNLESS NOTED OTHERWISE.
2. PLACEMENT OF EMBEDMENT, TRENCHFILL AND COMPACTION

TO MEET THE REQUIREMENTS OF THE CONTRACT
SPECIFICATIONS.

3. EXCAVATE OR COMPACT TRENCH FLOOR TO PROVIDE FIRM
BASE (MIN. 50kPa) OR 3 BLOWS PER 100mm TO SUPPORT
BEDDING MATERIAL AND MINIMISE PIPELINE SETTLEMENT.

4. TRENCH SUPPORT OR BATTERING DETAILS TO BE CONFIRMED
BY THE CONTRACTOR.

5. GEOTEXTILE OVERLAY IS REQUIRED FOR PIPE BEDDING RIPRAP
DETAIL. LAY GEOTEXTILE FILTER FABRIC AGAINST TRENCH
FLOOR AND WALLS SUCH THAT IT FULLY ENCASE THE
EMBEDMENT:
· PRESS FILTER FABRIC INTO THE VOIDS BEFORE INSTALLING

EMBEDMENT TO PREVENT FABRIC TEARING.
· PROVIDE A MINIMUM OF 250mm OVERLAP AT ALL FILTER

FABRIC JOINTS.
6. FILTER TO COMPRISE MEDIUM TO COARSE SAND WITH D15

=0.7mm OR F2 COMPLIANT GRADING.
7. SAND FILTER MUST BE SUFFICIENTLY WET DURING

COMPACTION TO AVOID SATURATION COLLAPSE.
8. FILTER COLLAR GRADING DETAILS PROVIDED IN T+T

SPECIFICATION, DATED OCTOBER 2022.
9. CONCRETE STRENGTH TO BE MINIMUM 17.5 MPa AT 28 DAYS.
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WIDTH = DIAMETER + (0.45*2)

LE
NGTH = 

DIAMETER

* 2
.67

F/2 FILTER MATERIAL

H
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T 
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R
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S

PIPE SIZE VARIES REFER TO TABLE 2
ON DRAWING 1017353.2403.311

F/2 FILTER MATERIAL

DIAMETER

PIPE SIZE VARIES. REFER TO TABLE 2
ON DRAWING 1017353.2403-311

GEOTEXTILE BIDIM A29 OR SIMILAR
APPROVED WITHIN 2m OF HEADWALL

APPROXIMATE POSITIONS OF
NOVACOIL WHERE REQUIRED, TO BE
CONFIRMED IN DETAILED DESIGN

15
0
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M
EN

T
ZO
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P 
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N
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S

30
0 

M
IN

.

STOPBANK FILL

GAP65 OVERLAY ZONE
(SELECTED EMBEDMENT
MATERIAL AS SPECIFIED)

HAUNCH ZONE

GRANULAR MATERIAL AS SPECIED

TRENCH FLOOR (SEE NOTE 3)

300 MIN.
CLEARANCE

PIPE SIZE VARIES, REFER TO TABLE 2
ON DRAWING 1017353.2403-311

HEADWALL TO BE INSTALLED IN ACCORDANCE
WITH MANUFACTURER'S RECOMMENDATIONS

150 THICK GAP 65 COMPACTED LEVELLING COURSE ON MIN. SUBGRADE CBR 5

FOR HEADWALLS WITH A HEIGHT OF 1 METER OR GREATER, FROM TOP
OF HEADWALL TO FINISHED CHANNEL BASE, A 1100mm HIGH SAFETY
BARRIER FENCE SHALL BE INSTALLED IN ACCORDANCE WITH NZBC F4

FLOW DIRECTION

ALIGN AT OR AS NEAR AS PRACTICABLE TO THE NEW STOPBANK TOE

CAST IN-SITU CONCRETE SURROUND AROUND AND FLUSH
TO HEADWALL INLET, MIN. 150 WIDE AND THICK

PIPE SIZE VARIES, REFER TO DRAWING 1017353.2403-311

END OF PIPE FACE TO BE INSTALLED FLUSH WITH INSIDE FACE
OF HEADWALL AND CENTRALISED WITHIN THE OUTLET HOLE

EPOXY MORTAR AROUND ROUGHENED CULVERT SURFACE
BETWEEN OUTLET HOLE AND PIPE SLEEVE, MIN. 150 WIDE

END OF PIPE TO BE INSTALLED FLUSH WITH
INSIDE FACE OF RISER AND CENTRALISED
WITH THE OUTLET HOLE

CAST IN-SITU CONCRETE BASE FOR
RISER ON COMPACTED AP20 (200 DEPTH)

CAST IN-SITU CONCRETE SURROUND
AROUND AND FLUSH TO SCRUFFY
DOME INLET, MIN. 150 WIDE AND THICK

EPOXY MORTAR AROUND ROUGHENED
CULVERT SURFACE BETWEEN OUTLET
HOLE AND PIPE SLEEVE, MIN 150 WIDE

SCRUFFY DOME AND RISER SIZE VARIES, REFER
TO TABLE 2 ON DRAWING  1017353.2403-311

PIPE SIZE VARIES, REFER TO DRAWING 1017353.2403-311

ALIGN AT OR AS NEAR AS PRACTICABLE
TO THE NEW STOPBANK TOE

FLOW
DIRECTION

C:\12dSynergy\data\ALBTCAD\Pakowhai Secondary Stopbank_1629\CAD\DWG\1017353.2403-312.dwg  2025-Sep-04  12:43:29 pm  Plotted By: KATU

DESIGN  CHECKED
DRAWING CHECKED

DESCRIPTION DATECHK 

DRAWN
DESIGNED

CAD

COPYRIGHT ON THIS DRAWING IS RESERVED       DO NOT SCALE FROM THIS DRAWING - IF IN DOUBT, ASK.       DRAWING MAY CONTAIN COLOUR CONTENT, T+T LOGO WILL SHOW IN COLOUR IF PRINTED CORRECTLY.

THIS DRAWING IS NOT TO BE USED
FOR CONSTRUCTION PURPOSES
UNLESS SIGNED AS APPROVED

DRAWING STATUS

PROJECT PHASE

REVDWG No.APPROVED

TITLE

PROJECT

CLIENT

REV DATE
www.tonkintaylor.co.nz SCALE (A1)

HAWKE'S BAY REGIONAL COUNCIL
PĀKŌWHAI SECONDARY STOPBANK

DETAILS
TYPICAL STORMWATER DRAINAGE DETAILS SHEET 2

AS SHOWN 1017353.2403-312 1

JEMC JUN.25
KATU JUN.25

1 PRELIMINARY DESIGN JEMC 04.09.25
NOT FOR CONSTRUCTION

JWY SEP.25
HUGO SEP.25

KATU

PRELIMINARY DESIGN

PRELIMINARY DRAFT

TEXT25TEXT35TEXT50TEXT70MLEADERMLEADERMLEADER15.58742°R11.14915587R1114921.10421104TT_DIM_MTT_DIM_MM24.2532425342°TEXT17.5TestTestTestTestTestTestTestTestTestTestTEXT SIZE:TEXT25TEXT35TEXT50TEXT70TEXT17.5TEXT SIZE:TestTestTestTestTestTest

0 0.25 0.5
m 1:10 (A1)

1:20 (A3)

NOT TO SCALE
A FILTER COLLAR
311 NOT TO SCALE

1 FILTER DRAIN
311

SCALE (A1)
SCALE (A3)

TYPICAL DETAIL: CULVERT TRENCH
1:10
1:20

SCALE (A1)
SCALE (A3)

INLET ARRANGEMENT TYPE 2: WINGWALL DETAIL
1:10
1:20

SCALE (A1)
SCALE (A3)

INLET ARRANGEMENT TYPE 1: SCRUFFY DOME DETAIL
1:20
1:40

0.5 10
m 1:20 (A1)

1:40 (A3)



NOTES
1. ALL DIMENSIONS IN MILLIMETRES UNLESS NOTED OTHERWISE.

APRON WIDTH VARIES, REFER TO TABLE 5
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RIPRAP APRON THICKNESS
VARIES, REFER TO TABLE 5

CULVERT SIZE VARIES, REFER
DRAWING 1017353.2403-311

PRECAST CONCRETE
HUMES WINGWALL
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BIDIM A29 GEOTEXTILE

ROCK RIP RAP DIAMETER VARIES,
REFER TO TABLE 5
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BIDIM A29 GEOTEXTILE

RIPRAP APRON, REFER TO
TYPICAL SECTION 2

FLOW

PRECAST CONCRETE WINGWALL
IN ACCORDANCE WITH THE
MANUFACTURER'S RECOMMENDATIONS

PE FLAPGATE TO BE BOLTED DIRECT TO THE WINGWALL
IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS

C:\12dSynergy\data\ALBTCAD\Pakowhai Secondary Stopbank_1629\CAD\DWG\1017353.2403-313.dwg  2025-Sep-04  12:43:40 pm  Plotted By: KATU

DESIGN  CHECKED
DRAWING CHECKED

DESCRIPTION DATECHK 

DRAWN
DESIGNED

CAD

COPYRIGHT ON THIS DRAWING IS RESERVED       DO NOT SCALE FROM THIS DRAWING - IF IN DOUBT, ASK.       DRAWING MAY CONTAIN COLOUR CONTENT, T+T LOGO WILL SHOW IN COLOUR IF PRINTED CORRECTLY.

THIS DRAWING IS NOT TO BE USED
FOR CONSTRUCTION PURPOSES
UNLESS SIGNED AS APPROVED

DRAWING STATUS

PROJECT PHASE

REVDWG No.APPROVED

TITLE

PROJECT

CLIENT

REV DATE
www.tonkintaylor.co.nz SCALE (A1)

HAWKE'S BAY REGIONAL COUNCIL
PĀKŌWHAI SECONDARY STOPBANK

DETAILS
TYPICAL STORMWATER DRAINAGE DETAILS SHEET 3

AS SHOWN 1017353.2403-313 1

JEMC JUN.25
KATU JUN.25

1 PRELIMINARY DESIGN JEMC 04.09.25
NOT FOR CONSTRUCTION

JWY SEP.25
HUGO SEP.25

KATU

PRELIMINARY DESIGN

PRELIMINARY DRAFT

TEXT25TEXT35TEXT50TEXT70MLEADERMLEADERMLEADER15.58742°R11.14915587R1114921.10421104TT_DIM_MTT_DIM_MM24.2532425342°TEXT17.5TestTestTestTestTestTestTestTestTestTestTEXT SIZE:TEXT25TEXT35TEXT50TEXT70TEXT17.5TEXT SIZE:TestTestTestTestTestTest

0.5 10
m 1:20 (A1)

1:40 (A3)

TABLE 5: CULVERT OUTLET ROCK RIP RAP PROTECTION DETAILS
TYPE APPLICABLE

CULVERT ID'S
APRON

LENGTH (m)
APRON

WIDTH (m)
APRON

THICKNESS (m)
ROCK D50 SIZE

(m)

1 C4, C6, C6.1, C8, C9,
C14.1, C17.1 6.3 2.3 0.3 0.15

2 C7, C11, C12, C14, C16,
C17 4.5 1.2 0.4 0.2

3 C10, C13, C15 4.8 1.8 0.6 0.3

SCALE (A1)
SCALE (A3)

1 TYPICAL SECTION
- 1:10

1:20

SCALE (A1)
SCALE (A3)

2 TYPICAL SECTION
- 1:10
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A CULVERT OUTLET PLAN
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TABLE 6: SWALE DESIGN DETAILS
SWALE ID RECIEVING

CULVERT ID
BASE WIDTH

(mm)
SIDE

SLOPES
LENGTH

(m)
LONGITUDINAL

GRADE %
TYPICAL DEPTH

(mm)
DC1-0 C1 500 3H:1V 13.3 0.9 305

DC1-1 C1 500 3H:1V 35.1 0.5 330

DC1-2 C1 500 3H:1V 52.1 0.4 140

DC2-1 C2 500 3H:1V 241.7 0.3 200

DC2-2 C2 500 3H:1V 158.4 0.7 120

DC3-0 C3 500 3H:1V 120.1 1.2 205

DC4-0 C4 500 3H:1V 33.2 0.6 305

DC4-1 C4 500 3H:1V 178.9 0.9 255

DC4-2 C4 500 3H:1V 80.0 0.4 135

DC5-0 C5 500 3H:1V 8.2 1.0 230

DC5-1 C5 500 3H:1V 158.8 0.2 240

DC10-1 C10 500 3H:1V 182.5 0.3 95

DC11-1 C11 500 3H:1V 526.6 0.3 265

DC11-2 C11 500 3H:1V 131.3 0.6 260

DC12-0 C12 500 3H:1V 9.7 5.8 185

DC12-1 C12 500 3H:1V 249.8 0.2 270

DC12-2 C12 500 3H:1V 33.5 0.2 300

DC14-0 C14 500 3H:1V 5.2 4.3 175

DC14-1 C14 500 3H:1V 196.5 0.6 210

DC14-2 C14 500 3H:1V 71.8 0.4 200

DC15-1 C15 500 3H:1V 81.8 0.3 170

DC15-2 C15 500 3H:1V 74.8 0.0 705

DC15-3 C15 500 3H:1V 69.0 2.1 80

DC16-1 C16 500 3H:1V 274.4 1.0 220

DC17-1 C17 500 3H:1V 158.1 0.2 195

DC17-2 C17 500 3H:1V 231.4 0.4 165



    

 

Appendix B Schedule of quantities 



Pakowhai Stopbank: Schedule of Quantities
Stage: Preliminary design Author: JEMC 3/09/2025
Confidence Interval: +- 20% Reviewer: MIBU/ WIED 9/09/2025
Version 1

No. Description Quantity Unit Rate Amount
Seperable portion 1

1.01 Strip vegetation and topsoil 25,590.0 m2 -$ Seperable portions for tender (agreed with HBRC):

1.02 Cut to waste - Removal of old stopbanks and/or old stream 2,559.0 m3 -$
1.03 Undercut for 0.5 m key 12,795.0 m3 -$

1.04
Imported Fill - Supply, stockpile, place, compact and shape stopbank, based on rates
provided by HBRC, allowance for uplift from stockpile and place in embankment 35,630.0 m3 -$

1.05
Topsoiling, regrassing, and finishing- reuse stripped topsoil (no allowance for imported
topsoil) 25,590.0 m2 -$

1.06 Fencing (assume standard wire fence along bank on landward side) 1,490.0 m -$
1.07 Gates (assume 1 per crossing) 4.0 No -$

1.08
Vehicle crossings - general earthworks, additional compaction, profiling, and gravel
surfacing 4.0 No -$

1.09
Culvert - supply and install DN450 RCRRJ Class 2 pipe with headwalls at inlet and
outlet with PE flapgate, in accordance with the drawings 18.8 m -$

1.10
Culvert - supply and install DN300 RCRRJ Class 2 pipe with headwalls at inlet and
outlet, in accordance with the drawings 14.2 m -$

1.11
Rip rap around aprons etc (in accordance with drawings for C17 and C17.1) assume
d50 is 200mm. 5.0 m3 -$

1.12 Supply and Install Bidim A29 geotextile under aprons 20.5 m2 -$
1.13 Drainage channel cut-in, form, and grass 400.0 m -$

SP1: Base cost -$
Seperable portion 2

2.01 Strip vegetation and topsoil 56,934.00 m2 -$

2.02 Cut to waste - Removal of old stopbanks and/or old stream 8,928.40 m3 -$
2.03 Undercut for 0.5 m key 28,467.00 m3 -$

2.04
Imported Fill - Supply, stockpile, place, compact and shape stopbank, based on rates
provided by HBRC, allowance for uplift from stockpile and place in embankment 60,901.00 m3 -$

2.05

Imported Drainage Fill (Holcim 4mm sand) - Supply, stockpile, place, compact and
shape stopbank, based on rates provided by HBRC, allowance for uplift from stockpile
and place in embankment 1,585.00 m3

2.06
300mm DIA headwall outlets at every 200mm to discharge seepage captured in
novacoil subsoil drain 3.00 No

2.07 110mm perferated novacoil subsoil drain wrapped in filter cloth 440.00 m

2.08
Topsoiling, regrassing, and finishing- reuse stripped topsoil, no allowance for imported
topsoil 56,934.00 m2 -$

2.09 Fencing (assume standard wire fence along bank on landward side) 1,870.00 m -$
2.10 Gates (assume 2 No total across properties) 2.00 No -$
2.11 Vehicle crossings - general earthworks, profiling, and gravel surfacing 2.00 No -$

2.12 Stream realignment - Cut to fill from channel to stopbank 16,175.00 m3 -$

2.13
Culvert - supply and install DN825 RCRRJ Class 2 pipe with headwalls at inlet and
outlet with PE flapgate, in accordance with the drawings 21.20 m -$

2.14
Culvert - supply and install DN525 RCRRJ Class 2 pipe with scruffy dome at inlet, and
headwalls at outlet with PE flapgate, in accordance with the drawings 20.00 m -$ Exclusions/Assumptions:

2.15
Culvert - supply and install DN525 RCRRJ Class 2 pipe with headwalls at inlet and
outlet with PE flapgate, in accordance with the drawings 18.30 m -$ SoQ intended use is to update/ revise total project cost estimates.

2.16
Culvert - supply and install DN300 RCRRJ Class 2 pipe with scruffy dome at inlet, and
headwalls at outlet, in accordance with the drawings 15.50 m -$ SoQ not to be used for the pre-ordering of any items.

2.17
Rip rap around aprons etc (in accordance with drawings for C14.1, C14, C15, and C16)
assume d50 is 200mm. 21 m3 -$ Preliminary, general, and/ or any other admin costs

2.18 Supply and Install Bidim A29 geotextile under aprons 59.00 m2 -$ MSQA (including testing) costs
2.19 Drainage channel cut-in, form, and grass 780.00 m -$ Design, Consenting and surveying, costs

2.20
Supply and place concrete in reinforced concrete spillway sill in accordance with the
drawings 192.00 m3 -$ Professional services fees

2.21
Supply and install spillway erosion protection surfacing (assumed Enkamat 7018 or
similar) 6,900 m2 -$ Consent application fees

2.22 Road works - Pavement build up subbase 17.00 m3 -$ Erosion and sediment control costs
2.23 Road works - Pavement build up basecourse 17.00 m3 -$ Dust suppression costs
2.24 Road works - Pavement seal 385.00 m2 -$ Orchard reinstatement costs

2.25 Provisional - Supply and install recinforcement into concrete spillway sill 1.00 No Bore relocations and headworks costs

2.26 Provisional - Supply and install rock armouring on stream side slope 75 T -$ Planting or ecological offsets costs
SP2: Base Cost -$ Land acquisition costs

Seperable portion 3 TMP costs , including permits and TMP provisions for incoming fill
3.01 Strip vegetation and topsoil 30,872.40 m2 -$ Buildings demolition costs such as asbestos removal and services decomissioning

3.02 Cut to waste - Removal of old stopbanks and/or old stream 3,087.24 m3 -$ Consents and permits costs
3.03 Undercut for 0.5 m key 15,436.20 m3 -$

3.04
Imported Fill - Supply, stockpile, place, compact and shape stopbank, based on rates
provided by HBRC, allowance for uplift from stockpile and place in embankment 48,770.00 m3 -$ Enabling Works costs are provisional TBC by others

3.05
Topsoiling, regrassing, and finishing- reuse stripped topsoil, no allowance for imported
topsoil 30,872.40 m2 -$ Utilities costs are provisional subject to asset owners design

3.06 Fencing (assume standard wire fence along bank on landward side) 2,175.00 m -$ Arborists costs
3.07 Gates (assume 1 No total across properties) 1.00 No -$ In stream works for erosion control (if required).

3.08
Culvert - supply and install DN675 RCRRJ Class 2 pipe with scruffy dome inlet and
headwalls at outlet with PE flapgate, in accordance with the drawings 19.00 m Site re-establishment costs due to staging of works.

3.09
Culvert - supply and install DN600 RCRRJ Class 2 pipe with scruffy dome inlet and
headwalls at outlet with PE flapgate, in accordance with the drawings 16.80 m

3.10
Culvert - supply and install DN525 RCRRJ Class 2 pipe with scruffy dome inlet and
headwalls at outlet with PE flapgate, in accordance with the drawings 20.00 m

3.11
Rip rap around aprons etc (in accordance with drawings for C11, C12, and C13)
assume d50 is 200mm. 15.55 m3 -$

3.12 Supply and Install Bidim A29 geotextile under aprons 44.00 m2 -$

3.13

Steel UC-beam and dead man anchor retaining wall  - supply and install (40m long,
3.5m max ret height)

OR

Driven Timber ground improvement and bored timber pole retaining wall (40m long,
1.5m max ret height) 1.00 No -$

3.14 Drainage channel cut-in, form, and grass 953.00 m -$
3.15 Provisional - Supply and install rock armouring on stream side slope 100.00 T -$

3.16
Provisonal- Landfill capping and remediation (assume cut to authorised landfill
disposal over 700mm deep and 5000m2 area, and imported clay fill & placement) 1.00 No -$
SP3: Base Cost -$

Seperable portion 4
4.01 Strip vegetation and topsoil 11,520.00 m2 -$

4.02 Cut to waste - Removal of old stopbanks and/or old stream 1,152.00 m3 -$
4.03 Undercut for 0.5 m key 5,760.00 m3 -$

4.04
Imported Fill - Supply, stockpile, place, compact and shape stopbank, based on rates
provided by HBRC, allowance for uplift from stockpile and place in embankment 16,340.00 m3 -$

4.05
Topsoiling, regrassing, and finishing- reuse stripped topsoil, no allowance for imported
topsoil 11,520.00 m2 -$

4.06 Fencing (assume standard wire fence along bank on landward side) 985.00 m -$
4.07 Gates (assume 2 No total across properties) 2.00 No -$

4.08
Supply and Install STU1800 steel sheet pile in accordance with the drawings. Assume
a total sheet length of between 6m and 9m free standing. 700.00 m

4.09
Culvert - supply and install DN450 RCRRJ Class 2 pipe with scruffy dome inlet and
headwalls at outlet with PE flapgate, in accordance with the drawings 20.00 m -$

4.10
Culvert - supply and install DN375 RCRRJ Class 2 pipe with scruffy dome inlet and
headwalls at outlet with PE flapgate, in accordance with the drawings 24.00 m -$

4.11
Culvert - supply and install DN300 RCRRJ Class 2 pipe with scruffy dome inlet and
headwalls at outlet with PE flapgate, in accordance with the drawings 19.50 m -$

4.12
Culvert - supply and install DN1050 RCRRJ Class 2 pipe with headwalls at inlet and
outlet with PE flapgate, in accordance with the drawings 20.00 m -$

4.13
Rip rap around aprons etc (in accordance with drawings for C8, C9, and C10) assume
d50 is 200mm. 20.7 m3 -$

4.14 Supply and Install Bidim A29 geotextile under aprons 59.0 m2 -$
4.15 Drainage channel cut-in, form, and grass 185.00 m -$
4.16 Provisional - Supply and install rock armouring on stream side slope 250.00 T -$

SP4: Base Cost -$
Seperable portion 5

5.01 Strip vegetation and topsoil 39,282.00 m2 -$

5.02 Cut to waste - Removal of old stopbanks and waste materials 3,928.20 m3 -$
5.03 Undercut for 0.5 m key 19,641.00 m3 -$

5.04
Imported Fill - Supply, stockpile, place, compact and shape stopbank, based on rates
provided by HBRC, allowance for uplift from stockpile and place in embankment 66,059.00 m3 -$

5.05

Imported Drainage Fill (Holcim 4mm sand) - Supply, stockpile, place, compact and
shape stopbank, based on rates provided by HBRC, allowance for uplift from stockpile
and place in embankment 6,210.00 m3 -$

5.06
300mm DIA headwall outlets at every 200mm to discharge seepage captured in
novacoil subsoil drain 9.00 No -$

5.07 110mm perferated novacoil subsoil drain wrapped in filter cloth 1,725.00 m -$

5.08
Topsoiling, regrassing, and finishing- reuse stripped topsoil, no allowance for imported
topsoil 39,282.00 m2 -$

5.09 Fencing (assume standard wire fence along bank on landward side) 1,980.00 m -$
5.10 Gates (assume 5 No total across properties) 5.00 No -$

5.11
Culvert - supply and install DN525 RCRRJ Class 2 pipe with headwalls at inlet and
outlet with PE flapgate, in accordance with the drawings 21.30 m -$

5.12
Culvert - supply and install DN450 RCRRJ Class 2 pipe with scruffy dome at inlet and
headwalls outlet with PE flapgate, in accordance with the drawings 20.00 m

5.13
Culvert - supply and install DN600 RCRRJ Class 2 pipe with scruffy dome at inlet and
headwalls outlet with PE flapgate, in accordance with the drawings 20.00 m

5.14
Culvert - supply and install DN525 RCRRJ Class 2 pipe with headwalls at inlet and
outlet with PE flapgate, in accordance with the drawings 24.50 m -$

5.15
Culvert - supply and install DN300 RCRRJ Class 2 pipe with headwalls at inlet and
outlet with PE flapgate, in accordance with the drawings 17.00 m -$

5.16
Culvert - supply and install DN300 RCRRJ Class 2 pipe with headwalls at inlet and
outlet with PE flapgate, in accordance with the drawings 13.50 m -$

5.17
Culvert - supply and install DN525 RCRRJ Class 2 pipe with headwalls at inlet and
outlet with PE flapgate, in accordance with the drawings 12.80 m -$

5.18 Drainage channel cut-in, form, and grass 1,080 m -$
5.19 Stream channel cut-in, form, grass & plant 240.00 m
5.20 Road works - Pavement build up subbase 41.00 m3 -$
5.21 Road works - Pavement build up basecourse 41.00 m3 -$
5.22 Road works - Pavement seal 859.00 m2 -$
5.23 Vehicle crossings - general earthworks, profiling, and gravel surfacing 4.00 No -$

5.24
Rip rap around aprons etc (in accordance with drawings for C1, C2, C3, C4, C5, C6
and C6.1) assume d50 is 200mm. 36.3 m3 -$

5.25 Supply and Install Bidim A29 geotextile under aprons 84.0 m2 -$
5.26 Provisional - Rock armouring 40.00 T -$

SP5: Base Cost -$

Vegetation clearance is limited to small brush and bush, and does not include tree clearance etc. Tree clearance and larger vegetation clearance assumed to be part of enabling works.

Supply cost for Enkamat 7018 turf reinforcement $6.78 per m2, excl GST and freight from Auckland, supplied to T+T on 26/8/25.

Relocation of any utilities outside of the construction corridor are assumed to be part of the enabling works (not covered in this SoQ)



    

 

Appendix C Selected key correspondence 

C1 Unison power supply – Existing infrastructure implications. 

C2 Chorus communications network – Existing infrastructure 
implications. 

C3 Correspondence with spillway erosion protection system suppliers. 



From:                                             Ruben Smith <Ruben.Smith@unison.co.nz>
Sent:                                               Wednesday, 20 August 2025 8:13 am
To:                                                  Harry Donnelly
Cc:                                                   Jesse McCall
Subject:                                         214845 - Pakowhai Stop Banks - Offer Letter
Attachments:                               ECM_785065_v1_214845 - Pakowhai Stop Banks - Offer Letter.pdf
 
Hello Harry,
 
Please find attached the offer letter for the above project. Please read to confirm all details are correct before signing
and returning to new connections.
 
If you have any questions or require changes, please feel free to contact me.
 
Regards,
 

Ruben Smith
Customer Project Planning
Unison Networks Limited
M  +64 27 287 9520
E  ruben.smith@unison.co.nz

1101 Omahu Road, Hastings, New Zealand
PO Box 555, Hastings 4156
www.unison.co.nz

 

 
 
Unison Networks Limited uses e-mail as a fast and relatively informal means of communication.  The information transmitted in this e-mail is intended
only for the person or entity to which it is addressed, and may contain confidential and/or privileged material.  If in doubt as to the official status of a
message, or if you want formal confirmation, please ask the sender.  We are not responsible for any changes made to a message and/or any attachments
after sending.  If you have received this in error please contact the sender and delete the material.
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Jesse McCall
Text Box
PDF's provided not included in appendix for clarity. They may be provided at request.



Security Alert: This is an external email. Please exercise caution when opening any links or attachments.

Subject:     RE: Unison Infrastructure - proposed new stop bank.
Sent:     12/08/2025, 2:50:04 pm
From:     Ruben Smith<Ruben.Smith@unison.co.nz>
To:     Jesse McCall
Cc:     Harry Donnelly

 
Hi Jesse,
 
Thank you for providing the updated plans.
After discussing with our Design Manager at Unison, we are pleased to proceed with this as a single, integrated project.
Our design team will collaborate closely with you to develop the necessary design for the required work.
 
Once the design is finalized and the scope of work is clearly understood, it will be returned to me to prepare the
costings.
 
To move forward, I will issue an offer letter outlining the design fee. Could you please confirm the appropriate recipient
for this offer letter for payment purposes? Should it be addressed to you directly or to the regional council?
Please provide the relevant contact details at your earliest convenience so we can proceed accordingly.
Best regards,
 
 

Ruben Smith
Customer Project Planning
Unison Networks Limited
M  +64 27 287 9520
E  ruben.smith@unison.co.nz

1101 Omahu Road, Hastings, New Zealand
PO Box 555, Hastings 4156
www.unison.co.nz

 

From: Jesse McCall <JMcCall@tonkintaylor.co.nz>
Sent: Thursday, 7 August 2025 5:18 pm
To: Ruben Smith <Ruben.Smith@unison.co.nz>
Cc: Harry Donnelly <harry.donnelly@hbrc.govt.nz>
Subject: RE: Unison Infrastructure - proposed new stop bank.
 

 
Hi Ruben,
 
Thanks for your response. We’d like to proceed with filing an application for Unison to develop a concept
design plan and estimate a fee for the works across the project, as well as any engineering assessments
required to do so.
 
I’ve gone over our design in relation to the available data we have on Unison infrastructure in the area, and I
have identified the areas where our works do not comply with ECP-34 in the attached drawings set. Note that
although the Franklin Rd HV junction pole is probably the highest risk, we may require relocations elsewhere
along our work extents.
 
The procedure you are showing below is for an individual pole and lines but we were hoping, if possible, to do
all the areas under one application (for our admins’ sake and yours). Please let me know if this is achievable,
otherwise we can file all our requests individually via the links you sent through previously.
Ngā mihi | Kind regards,
Jesse McCall | Civil Engineer
BE(hons), CMEngNZ, CPEng, MEngAU
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Tonkin + Taylor - Together we create and sustain a better world
Level 2, Awly Building, 293 Durham Street North, Christchurch Central 8013 | PO Box 13055 Christchurch 8140, New
Zealand
T: +6433632473    M: +64277775143    www.tonkintaylor.co.nz      

To send me large files you can use my file drop
From: Ruben Smith <Ruben.Smith@unison.co.nz>
Sent: Wednesday, 6 August 2025 11:12 am
To: Jesse McCall <JMcCall@tonkintaylor.co.nz>
Subject: RE: Unison Infrastructure - proposed new stop bank.
 
Hi Jesse,
 
The asset team have responded.
 
They have no objections provided Unison’s assets are not encroached upon as far as ECP 34 required clearances
define.
If the proposed work does compromise the specified distances the requestor will need to arrange for a line alteration as necessary
to maintain those correct distances(along with any engineering assessment required).
Any realignment should be aimed to be on the safe side of the stopbank where possible, and all construction work would require
the necessary close approach consents etc,
 
Please see attached links.

for the close approach forms. Close Approach Consent Request
Engineering assessment Engineering Assessment
Safety disconnection  Safety disconnection and reconnection
Cable locates  Find underground cables

 
For your reference, the estimated timeframe to move a large pole and lines is shown below.
 

 
I hope the above information give you some idea of the process and timeframes.
Looking forward to hearing back from you on how you would like Unison to proceed.
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Security Alert: This is an external email. Please exercise caution when opening any links or attachments.

Regards,
 

Ruben Smith
Customer Project Planning
Unison Networks Limited
M  +64 27 287 9520
E  ruben.smith@unison.co.nz

1101 Omahu Road, Hastings, New Zealand
PO Box 555, Hastings 4156
www.unison.co.nz

 
From: Jesse McCall <JMcCall@tonkintaylor.co.nz>
Sent: Tuesday, 5 August 2025 3:26 pm
To: Ruben Smith <Ruben.Smith@unison.co.nz>
Subject: RE: Unison Infrastructure - proposed new stop bank.
 

 
Hi Ruben,
 
I appreciate the prompt response, attached is our work in progress plan drawing for the area and I have
sketched on a section where the junction HV pole is for reference.
 
If you could please progress this to the asset management staff for initial feedback that would be great. I’ll
check in with HBRC following that to see how they’d prefer to proceed if a Unison eng assessment or a
detailed design etc is required.
 
Thanks,
Ngā mihi | Kind regards,
Jesse McCall | Civil Engineer
BE(hons), CMEngNZ, CPEng, MEngAU
Tonkin + Taylor - Together we create and sustain a better world
Level 2, Awly Building, 293 Durham Street North, Christchurch Central 8013 | PO Box 13055 Christchurch 8140, New
Zealand
T: +6433632473    M: +64277775143    www.tonkintaylor.co.nz      

To send me large files you can use my file drop
From: Ruben Smith <Ruben.Smith@unison.co.nz>
Sent: Monday, 4 August 2025 1:45 pm
To: Jesse McCall <JMcCall@tonkintaylor.co.nz>
Subject: FW: Unison Infrastructure - proposed new stop bank.
 
Hello Jesse,
 
A quick update for you.
My college Stephen is currently on leave, and I will be looking into this project for you.
 
I have reviewed your plans and can see some issues with the Franklin Rd site.
I will need to run this project past the asset team to review. Can you please provide me with the design profiles of the
stop banks e.g height and width of the stop banks.
An engineering assessment or a detailed design may need to be completed by Unison, if the customer requests to
relocate any Unison assets or build any structure within the electrical safe distances as set out in ECP 34 attached.
Please see the below snip of the Unison High-voltage overhead assets (shown in orange solid line) in the area at the
end of Franklin Rd.
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Once I have
the stop bank
profiles I can
progress this
to the asset
management
staff for
feedback.
 
Feel free to
contact
myself if you
need more
clarity or
have further
questions.
Regards,
 

Ruben Smith
Customer Project Planning
Unison Networks Limited
M  +64 27 287 9520
E  ruben.smith@unison.co.nz

1101 Omahu Road, Hastings, New Zealand
PO Box 555, Hastings 4156
www.unison.co.nz
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You don't often get email from jmccall@tonkintaylor.co.nz. Learn why this is important

Security Alert: This is an external email. Please exercise caution when opening any links or attachments.

Get Outlook for iOS

From: Jesse McCall <JMcCall@tonkintaylor.co.nz>
Sent: Wednesday, July 30, 2025 10:27:33 AM
To: Stephen Whitaker <Stephen.Whitaker@unison.co.nz>
Subject: RE: Unison Infrastructure - proposed new stop bank.
 

 
Hi Stephen,
 
Thanks for your prompt response, I have provided responses to your questions in red text in your email
below.
 
I have attached a dwg file showing all the Unison infrastructure (provided by your GIS team) overlaid with our
current proposed stopbank work extents (in red).
I also attached a pdf showing the areas of interest and our thoughts on the impacts, but we would like to get
your thoughts to ultimately confirm a plan approval in principle with Unison for our prelim design.
Note that our work extents are subject to change with alignment refinements etc but the general construction
corridor is unlikely to change.
Ngā mihi | Kind regards,
Jesse McCall | Civil Engineer
BE(hons), CMEngNZ, CPEng, MEngAU
Tonkin + Taylor - Together we create and sustain a better world
Level 2, Awly Building, 293 Durham Street North, Christchurch Central 8013 | PO Box 13055 Christchurch 8140, New
Zealand
T: +6433632473    M: +64277775143    www.tonkintaylor.co.nz      

To send me large files you can use my file drop
From: Stephen Whitaker <Stephen.Whitaker@unison.co.nz>
Sent: Monday, 28 July 2025 1:19 pm
To: Jesse McCall <JMcCall@tonkintaylor.co.nz>
Subject: RE: Unison Infrastructure - proposed new stop bank.
 
Hi Jesse
 
I have had a brief look at the proposed stop bank rout and possible conflicts with your works and our existing
assets.
 
We would not only look at overhead lines which would be the majority but also underground cables that might
need a change in burial depth.
 
It would help if you had specific areas of conflict that we could work with, each location would need to be
looked at separately. See attached pdf and dwg files.
 
Any change in Unison asset positions would require relative property owners’ approval and possible
easements created.
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You don't often get email from jmccall@tonkintaylor.co.nz. Learn why this is important

Security Alert: This is an external email. Please exercise caution when opening any links or attachments.

All affected property owners have been notified about the project. If you could please let us know which cases
this will be required, and if any possible easements are required, then we can get HBRC to liaise with
property owners.
 
Have you contacted Transpower as there could also be conflicts with their overlines. We have their GIS layer,
and from site walkovers, their infrastructure doesn’t appear to be impacted.
 
Please send as much info as possible and if you have a dwg file, that too will help.
 
 
 

 

Kind Regards
 
Stephen Whitaker
Customer Projects Planner

 

Unison Networks Limited
M  +64 21 739 378
E  stephen.whitaker@unison.co.nz

1101 Omahu Road, Hastings NZ
PO Box 555 Hastings

  www.unison.co.nz
 
 
 
 
From: Jesse McCall <JMcCall@tonkintaylor.co.nz>
Sent: Friday, 25 July 2025 9:13 am
To: Stephen Whitaker <Stephen.Whitaker@unison.co.nz>
Subject: Unison Infrastructure
 

 

 
Hi Stephen,
 
I am a Civil Engineer at Tonkin + Taylor, and I was forwarded your contact details from my colleague Jamie
Yule as I’m working on a stopbank project with him in Pakowhai. The project involves new stopbanks to
protect the Pakowhai area from nearby river and stream flooding in high rainfall events. We are currently at
the preliminary design stage and our proposed stopbank corridor has been confirmed with council and other
key stakeholders, however the exact alignment is still in the refinement stage.
 
Our proposed stopbank corridor passes in proximity to Unison infrastructure at various locations, and we may
require relocation of some assets to enable safe construction and/ or maintenance of the stopbank over time.
I have annotated a draft plan as attached to show the areas we would like to highlight to Unison. For the area
near Franklin Road where relocation of Unison infrastructure is likely required, we would like to better
understand what the preferrable solution would be to Unison, including rough order costs to complete, to help
inform our prelim design in this area.
 
Feel free to give me a call to discuss if it’s easier,
Ngā mihi | Kind regards,
Jesse McCall | Civil Engineer
BE(hons), CMEngNZ, CPEng, MEngAU
Tonkin + Taylor - Together we create and sustain a better world
Level 2, Awly Building, 293 Durham Street North, Christchurch Central 8013 | PO Box 13055 Christchurch 8140, New
Zealand
T: +6433632473    M: +64277775143    www.tonkintaylor.co.nz      

To send me large files you can use my file drop
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From:                                             Jesse McCall
Sent:                                               Monday, 18 August 2025 4:57 pm
To:                                                  Anton McDonald
Cc:                                                   Harry Donnelly
Subject:                                         RE: JT330412 1912 Pakowai Road RDWRKS - Chorus
Attachments:                               JT330412 Chorus network-TT edits.pdf
 
Hi Anton,
 
Thank you for that, I have annotated your plans to show approximately where the chorus network sits in
relation to our work extents as attached.
 
I think we’ll need a service locate and check to see if the leads are live in localised areas at Hodgson Road,
Chesterhope Road, Franklin Road, and Links Road areas, to inform our design plans. But please let me know
what you think, and how you would recommend we proceed.
 
Ngā mihi | Kind regards,
Jesse McCall | Civil Engineer
BE(hons), CMEngNZ, CPEng, MEngAU
Tonkin + Taylor - Together we create and sustain a better world
Level 2, Awly Building, 293 Durham Street North, Christchurch Central 8013 | PO Box 13055 Christchurch 8140, New
Zealand
T: +6433632473    M: +64277775143    www.tonkintaylor.co.nz      

To send me large files you can use my file drop
From: Anton McDonald <Anton.McDonald@downer.co.nz>
Sent: Monday, 18 August 2025 3:06 pm
To: Jesse McCall <jmccall@tonkintaylor.co.nz>
Subject: FW: JT330412 1912 Pakowai Road RDWRKS - Chorus
 
Hi Jesse
 
I have drawn up some plans with the possible areas that may conflict with the Chorus network. I was unsure about the
Link Rd area, but can you
let me know what areas will be affected? Seems to be all copper cables / service leads, but may be still live.
 
Regards
Anton
 
 
Anton McDonald
Outside Plant Designer
Energy and Utilities

M | +64211975658
E | Anton.McDonald@downer.co.nz
16 Manchester Place
Hamilton 3200
www.downergroup.co.nz

 
From: Anton McDonald
Sent: Wednesday, 13 August 2025 11:53 am
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To: jmccall@tonkintaylor.co.nz
Subject: JT330412 1912 Pakowai Road RDWRKS - Chorus
 
Hi Jesse
 
I currently have this job from Chorus with the overall draft plan of the stream realignment works. I will investigate and
forward on some plans with the conflicts areas.
It looks fairly extensive area wise, but I will identify the intersect locations and advise.
 
Regards
Anton
 
 
Anton McDonald
Outside Plant Designer
Energy and Utilities

M | +64211975658
E | Anton.McDonald@downer.co.nz
16 Manchester Place
Hamilton 3200
www.downergroup.co.nz
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Subject:     11311406 | Roadworks | 1912 Pakowhai Road, Pakowhai 4183
Sent:     5/08/2025, 5:53:44 pm
From:     CNO - Network Services<networkservices@chorus.co.nz>
To:     Jesse McCall

 
Thanks for confirming Jesse,

I’ve updated the billing details for this job.

It is currently with our service company for assessment, and they will be in touch with a design proposal once
completed.

We’ll keep you informed of any further updates as they become available.

Regards,

Zara Beecroft
Network specialist

**Please ensure you reply with your Chorus Case Number in the subject line for all future communications
regarding this job, this will prevent a delay in any correspondence **

--------------- Original Message ---------------
From: Jesse McCall [jmccall@tonkintaylor.co.nz]
Sent: 5/08/2025, 3:49 pm
To: networkservices@chorus.co.nz
Subject: RE: 11311406 | Roadworks | 1912 Pakowhai Road, Pakowhai 4183

Hi Zara,

I’m acting on behalf of Hawkes Bay Regional Council (HBRC) and our council contact is Harry Donnelly
(harry.donnelly@hbrc.govt.nz<mailto:harry.donnelly@hbrc.govt.nz>).

The billing address will be to HBRC offices at 159 Dalton Street, Napier 4110.

And just to be clear, we’re at the preliminary design phase just hoping to get input from Chorus if any asset
relocations etc are required or not.

Let me know if there’s any further info you need,
Ng? mihi | Kind regards,
Jesse McCall | Civil Engineer
BE(hons), CMEngNZ, CPEng, MEngAU
Tonkin + Taylor - Together we create and sustain a better world
Level 2, Awly Building, 293 Durham Street North, Christchurch Central 8013 | PO Box 13055 Christchurch
8140, New Zealand
T: +6433632473<tel:+6435462615> M: +64277775143<tel:+64277775143>
https://chorusnz.my.salesforce.com/apex/AFSC__UrlCheck?id=05a5DMp000002Kri9MAC (http:??www?
tonkintaylor?co?nz)<https://chorusnz.my.salesforce.com/apex/AFSC__UrlCheck?
id=05a5DMp000002KriAMAS (https:??www?tonkintaylor?co?nz)>
[cid:image001.png@01DC0620.8A811DF0] <https://chorusnz.my.salesforce.com/apex/AFSC__UrlCheck?
id=05a5DMp000002KriBMAS (https:??www?linkedin?com?company?tonkin-&-taylor)> [MYTT]
<https://chorusnz.my.salesforce.com/apex/AFSC__UrlCheck?id=05a5DMp000003GirNMAS (https:??www?
linkedin?com?in?jessemccall)>
[logo]<https://chorusnz.my.salesforce.com/apex/AFSC__UrlCheck?id=05a5DMp000002KriCMAS (https:??
www?tonkintaylor?co?nz?)>
To send me large files you can use my file drop <https://chorusnz.my.salesforce.com/apex/AFSC__UrlCheck?
id=05a5DMp000003GirOMAS (https:??transfer?tonkinandtaylorgroup?com?filedrop?JMcCall@tonkintaylor?
co?nz)>
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From: CNO - Network Services <networkservices@chorus.co.nz>
Sent: Wednesday, 30 July 2025 8:31 am
To: harry.donnelly@hbrc.govt.nz; Jesse McCall <jmccall@tonkintaylor.co.nz>
Subject: 11311406 | Roadworks | 1912 Pakowhai Road, Pakowhai 4183

[Image removed by sender.]

Good morning Jesse & Harry,

Thank you for your request.

Could you please confirm whether you are acting on behalf of a council?

If so, kindly provide the name of your council contact and their associated Roading Corridor Authority (RCA).

Additionally, we would appreciate it if you could confirm the billing details for this job request.

Kind Regards,
Zara Beecroft
Network Specialist

Regards,

Zara Beecroft
Network specialist

**Please ensure you reply with your Chorus Case Number in the subject line for all future communications
regarding this job, this will prevent a delay in any correspondence **
[Image removed by sender.]

This email was sent by: Chorus New Zealand Limited 1 Willis Street Wellington CBD, Wellington 6011 New
Zealand. We will deal with your information in accordance with our privacy policy
(https://www.chorus.co.nz/terms-and-conditions/our-privacy-policy). The content of this email (including any
attachments) is intended for the addressee only, is confidential and may be legally privileged. If you’ve
received this email in error, please immediately notify the sender and delete this email. This email is not a
designated information system for the purposes of the Contract and Commercial Law Act 2017.
NOTICE: This email together with any attachments is confidential, may be subject to legal privilege and may
contain proprietary information, including information protected by copyright. If you are not the intended
recipient, please do not copy, use or disclose the information in it, and confidentiality and privilege are not
waived. If you have received this in error, please notify us immediately by return email and delete this email.

This email was sent by: Chorus New Zealand Limited 1 Willis Street Wellington CBD, Wellington 6011 New
Zealand. We will deal with your information in accordance with our privacy policy
(https://www.chorus.co.nz/terms-and-conditions/our-privacy-policy). The content of this email (including any
attachments) is intended for the addressee only, is confidential and may be legally privileged. If you’ve
received this email in error, please immediately notify the sender and delete this email. This email is not a
designated information system for the purposes of the Contract and Commercial Law Act 2017.
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     [External Email] This email was sent from outside the organisation – be cautious, particularly with links and attachments.

Subject:     RE: Chorus Infrastructure Impacts - Pakowhai
Sent:     25/07/2025, 12:51:18 pm
From:     Henry Geary<henry.geary@downer.co.nz>
To:     Jesse McCall

 
Kia ora Jesse
 
Yes, Downer build and maintain the Chorus network throughout Hawkes Bay. However, Chorus do not keep GIS
records of their assets so PDF is the best we can offer.
 
In order for us to help you with your queries, you will need to create a job with Chorus first. Please copy and paste the
following URL into your web browser:
 
https://www.chorus.co.nz/help/services/moving-network-equipment/request
 
Select “Other” from the drop-down box at the bottom. Please write “Roadworks” on any of the fillable cells on the pages
after that.
 
Basically, Chorus need to know:
 

Your Contact Details (Name/contact number/e-mail etc).
Site Contact Details (Name/contact number/e-mail etc).
Billing Details (The company who will be paying the costs involved/their physical Postal Address/contact number/e-mail etc)
Usually this should be the principal as in the local council/Waka Kotahi etc but sometimes the sub-contractor for the
roadworks. Chorus need these details at the outset.
A description of the work that is required.
Attach your site/construction plans of the roadworks.

 
Chorus will then create a job with Downer and one of our design team (may not necessarily be me) will be in touch to
discuss further.
 
Hope this helps.
 
Ngā mihi
 
Henry Geary
Specialist Designer
Energy and Utilities

M | +64274802198 F | +6468420351
E | henry.geary@downer.co.nz
1436 Omahu Rd
Hastings 4175
www.downergroup.co.nz

 
From: Jesse McCall <JMcCall@tonkintaylor.co.nz>
Sent: Friday, 25 July 2025 9:55 am
To: Henry Geary <henry.geary@downer.co.nz>
Subject: Chorus Infrastructure Impacts - Pakowhai
 

 

Hi Henry,
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mailto:henry.geary@downer.co.nz
https://apc01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.downergroup.co.nz%2F&data=05%7C02%7CJMcCall%40tonkintaylor.co.nz%7C474ec05ec2be401b544808ddcb156c52%7C5a6c15cc1394406a92310d93dd9954ae%7C0%7C0%7C638890015091079094%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=tUpOJeamcfv2CsCN857MfYWv%2FJ6I9ZV%2FH6GCYCp5CIE%3D&reserved=0
mailto:JMcCall@tonkintaylor.co.nz
mailto:henry.geary@downer.co.nz


I am a Civil Engineer at Tonkin + Taylor, and I was forwarded your contact details from my colleague Jamie
Yule as I’m working on a stopbank project with him in Pakowhai. He has let me know that the Chorus
Infrastructure network is partly managed by Downer in this area but please let me know if I should go
elsewhere regarding this request.
 
The project involves new stopbanks to protect the Pakowhai area from nearby river and stream flooding in
high rainfall events. We are currently at the preliminary design stage and our proposed stopbank corridor has
been confirmed with council and other key stakeholders, however the exact alignment is still in the refinement
stage.
 
Our proposed stopbank corridor passes over and in proximity to Chorus infrastructure at various locations,
and we may require relocation of some assets to enable safe construction and/ or maintenance of the
stopbank over time. I have attached a draft plan showing the approx. work extents. Due to the large site area
and to mitigate risk, we would like to obtain GIS data of the Chorus network in this area (if possible) rather
than pdf plans which we have already obtained through before u dig. Once we bring this info in, we would like
to highlight areas to Chorus where their infrastructure may be impacted as soon as possible so would
appreciate a common contact as the project progresses.
 
Feel free to give me a call if it’s easier to discuss,
Ngā mihi | Kind regards,
Jesse McCall | Civil Engineer
BE(hons), CMEngNZ, CPEng, MEngAU
Tonkin + Taylor - Together we create and sustain a better world
Level 2, Awly Building, 293 Durham Street North, Christchurch Central 8013 | PO Box 13055 Christchurch 8140, New
Zealand
T: +6433632473    M: +64277775143    www.tonkintaylor.co.nz      

To send me large files you can use my file drop
 
NOTICE: This email together with any attachments is confidential, may be subject to legal privilege and may
contain proprietary information, including information protected by copyright. If you are not the intended
recipient, please do not copy, use or disclose the information in it, and confidentiality and privilege are not
waived. If you have received this in error, please notify us immediately by return email and delete this email.
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Subject:     RE: Spillway erosion protection: turf reinforcement options and cost
Sent:     11/08/2025, 12:18:44 pm
From:     Chris Brockliss<chrisbrockliss@gpil.co.nz>
To:     Jesse McCall
Attachments:     PYRAMAT-25-PDS.pdf

PYRAMAT-75-PDS.pdf
PYRAMAT-Patching-Guidelines-2019.pdf
PYRAMAT-Slope-Installation-and-Maintenance-Guidelines-2019.pdf
Slope-Installation-Details-PYRAMAT-75.pdf
ARMORMAX-Brochure.pdf
HPTRM Durability Position 02022018 Pyramat75 UV vs copies.pdf
ARMORMAX-75-EC-B1-PDS.pdf
ARMORMAX-for-Slopes-Installation-and-Maintenance-Guidelines-2019.pdf
Slope-Installation-Details-ARMORMAX-75-EC.pdf
Slope-Installation-Details-ARMORMAX-75-SS.pdf

 
Hi Jesse.
Thanks for your email and description of the spillway and related hydraulics.
 
As you may likely know we are assisting T&T with the Waiohiki stopbank also for HBRC that requires a much higher level of
protection due to the hydraulics.
 
Based on the flows of circa 2.2m/s and without looking at full shear analyses, I believe it is likely that you could use the lighter
grade Pyramat 25 product. Pinning and trenching details need to be confirmed.
 
I will get the designers at Solmax to review the data that you have provided and seek their proposal. I should here back this week
on a preliminary design suggestion.
 
In the meantime, you can consider the following guide on pricing for the Pyramat 75 and 25 products. The pins and ground
anchors are additional to the Pyramat costs and can be provided once we know suggested pinning and trenching details from
Solmax. You may get a good idea on installed rates based on what we provided to contractors for Waiohiki that had elaborate and
extensive pinning requirements.
 
Guiding Rates.
Pyramat 75
Rolls 4x50m from current stock = 4,600m2 = $17.80/m2.
Replacement new stocks ex the USA factory will only be available as 4.57m x 36.3m. Rate = $19.96/m2.
 
Pyramat 25
Rolls 4.57m x 36.3m. Rate = $13.26/m2.
 
Rates: Ex store Wiri, Auckland and exclude GST.
Availability: USA supply, allow 10 weeks approximately.
Validity: End August 2025.
Terms: As per GPIL standard Terms of Trade.
 
I will be back in touch as soon as I have further analyses from Solmax.
 
Please find attached various information on Pyramat 75 and 25 and Armormax (version when supplied c/w ground anchors and
pins etc).
 
Cheers,
 
Chris

Jesse McCall
Text Box
PDF's provided not included in appendix for clarity. They may be provided at request.



 
 
 
 

From: Jesse McCall <JMcCall@tonkintaylor.co.nz>
Sent: Friday, 8 August 2025 4:41 pm
To: Chris Brockliss <chrisbrockliss@gpil.co.nz>
Subject: Spillway erosion protection: turf reinforcement options and cost
 
Hi Chris,
 
I was forwarded your info from a colleague – Jamie Yule and reason for my email is we’re looking at turf
reinforcement options for a flood spillway located on a new stopbank in the Pakowhai area in the Hawkes Bay
region. I’d like to please get a per metre rate for your best option(s), on the widest roll size available, to suit
our design case if possible?
 
Key design info is as follows:

The spillway is only expected to operate in extreme flood events (1 in 500-year ARI+) so very minimal
frequency of use, and would prefer a turf with a cost-effective long design life ideally.
The spillway is approx. 230m long, has a spillway slope of 1V:15H, and is expected to overtop at a
maximum spillover depth of 500mm in our worst case 1 in 500-year ARI event scenario.
In this worst-case scenario, we’re expecting approx ~2.2 m/s peak velocity down the spillway slope with
average grass cover and a weak hydraulic jump over only 2m at the toe.
We’re looking at 9200m2 of coverage required (over crest, spillway slope, 3m beyond toe), or just on the
spillway slope and 3m beyond toe; 8100 m2 (still to be decided, and design is still a work in progress so
totals may change).
Although our calcs show we may not actually need turf reinforcement for erosion protection, we’d like to
include it if cost-effective to ensure slope stability and resilience redundancy.

 
Let me know if there’s any questions or further info you need,
Ngā mihi | Kind regards,
Jesse McCall | Civil Engineer
BE(hons), CMEngNZ, CPEng, MEngAU
Tonkin + Taylor - Together we create and sustain a better world
Level 2, Awly Building, 293 Durham Street North, Christchurch Central 8013 | PO Box 13055 Christchurch 8140, New
Zealand
T: +6433632473    M: +64277775143    www.tonkintaylor.co.nz      
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Subject:     RE: Pakowhai Spillway erosion protection: turf reinforcement options and cost
Sent:     18/08/2025, 10:36:32 am
From:     Chris Brockliss<chrisbrockliss@gpil.co.nz>
To:     Jesse McCall
Cc:     Drew Loizeaux; Phil Ball; Jared Hill

 
Hi Jesse.
The Pyramat HPTRM is a highly UV stabilised synthetic material and is essentially buried in the upper topsoil or hydroseeded zone
above the underlaying topsoil and fill of the embankment / spillway. My understanding is that the 25mm product uses the same
filaments as the thicker 75mm product and has the same UV rating, so I am not clear in my mind why Drew refers to a lower design
life for the 25mm product. I will raise this with him.
 
Can you clarify the thickness of topsoil on the current site situation used to support the vegetation? If this layer is relatively thin,
then we need to know what the underlaying embankment / spillway soil is because the pinning detail and anchoring detail into
these soils is part of the system design.
 
Is the underlaying soil a typical loamy silt from weathered siltstones and sandstones or is it some type of residual reworked silty
clay? Please advise.
 
Appreciate your response so that Drew and his team can have a closer look at a design suggestion.
 
Cheers,
Chris

 
 
 
 

From: Jesse McCall <jmccall@tonkintaylor.co.nz>
Sent: Friday, 15 August 2025 3:31 pm
To: Chris Brockliss <chrisbrockliss@gpil.co.nz>
Subject: RE: Pakowhai Spillway erosion protection: turf reinforcement options and cost
 
Hi Chris,
 
Thanks for the response and the costings provided. I’m unsure of the soil type as of yet but it’ll re-used topsoil
from near the spillway location shown in the snip below if that helps. The vegetation will be a standard type

mailto:jmccall@tonkintaylor.co.nz
mailto:chrisbrockliss@gpil.co.nz


grass with a relatively shallow root structure and we’re expecting it to have good thick grass cover over its life.
We’ve agreed Pyramat 75 is overkill for this one, but we’re interested in Pyramat 25 or any other similar cost
alternatives you might have.
 
Given the expected frequency of operation of this spillway (1 in 500-year event) we’re looking for a design life
of 50-100+ years ideally, to make it economically viable long term. I see Pyramat is non-degradable so when
you say design life, is that the life it’s able to reasonably achieve the erosion protection performance stated in
your specs; and not necessarily when it’ll start falling apart? If so, have you tested/ do you have an idea when
it’ll start falling apart/ loose its matrix structure?
 

 
Thanks,
Ngā mihi | Kind regards,
Jesse McCall | Civil Engineer
BE(hons), CMEngNZ, CPEng, MEngAU
Tonkin + Taylor - Together we create and sustain a better world
Level 2, Awly Building, 293 Durham Street North, Christchurch Central 8013 | PO Box 13055 Christchurch 8140, New
Zealand
T: +6433632473    M: +64277775143    www.tonkintaylor.co.nz      

To send me large files you can use my file drop
From: Chris Brockliss <chrisbrockliss@gpil.co.nz>
Sent: Wednesday, 13 August 2025 8:11 am
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To: Jesse McCall <jmccall@tonkintaylor.co.nz>
Subject: FW: Pakowhai Spillway erosion protection: turf reinforcement options and cost
 
Hi Jesse.
Initial response from Drew Loizeaux, Solmax’s Director of Civil Engineering & Construction, as noted below.
 
My reading of your initial email is that the 500-year event has the 500mm overtopping levels and approximately 2.2m/s peak
velocity. Please confirm.
 
Drew asks.
If we can confirm soil type and expected vegetation, then we can validate the expected performance is
sufficient. The only other aspect would be to confirm their requirements for material durability and design life,
with Pyramat 25 offering a design life of up to 25 years in exposed conditions. 
 
Cheers,
Chris
 

 
From: Drew Loizeaux <dloizeaux@solmax.com>
Sent: Wednesday, 13 August 2025 2:11 am
To: Glenn Gillan <ggillan@solmax.com>; Chris Brockliss <chrisbrockliss@gpil.co.nz>; Phil Ball <pball@solmax.com>
Cc: Jared Hill <jthill@solmax.com>
Subject: Re: Pakowhai Spillway erosion protection: turf reinforcement options and cost
 
Chris,
 
Thanks for passing this information along. I do agree that Pyramat 25 could be a good option here due to the
lower velocities. Is the 2.2 m/s during the 500 yr event? If we can confirm soil type and expected vegetation,
then we can validate the expected performance is sufficient. The only other aspect would be to confirm their
requirements for material durability and design life, with Pyramat 25 offering a design life of up to 25 years in
exposed conditions. 
 
Let me know what you think.
 
Thanks, 
 

Drew Loizeaux , PE​​​​
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Director of Civil Engineering & Construction

(d) 423.553.2462 | (m) 423.413.7868 | dloizeaux@solmax.com
4019 Industry Drive, Chattanooga, TN 37416

​This message contains private and confidential information. Any unauthorized disclosure is strictly prohibited.
​If you received it by mistake, please advise the sender and then delete it.   

____

Please consider the environment before printing this email. 

 
 
 

From: Jesse McCall <JMcCall@tonkintaylor.co.nz>
Sent: Friday, 8 August 2025 4:41 pm
To: Chris Brockliss <chrisbrockliss@gpil.co.nz>
Subject: Spillway erosion protection: turf reinforcement options and cost
 
Hi Chris,
 
I was forwarded your info from a colleague – Jamie Yule and reason for my email is we’re looking at turf
reinforcement options for a flood spillway located on a new stopbank in the Pakowhai area in the Hawkes Bay
region. I’d like to please get a per metre rate for your best option(s), on the widest roll size available, to suit
our design case if possible?
 
Key design info is as follows:

The spillway is only expected to operate in extreme flood events (1 in 500-year ARI+) so very minimal
frequency of use, and would prefer a turf with a cost-effective long design life ideally.
The spillway is approx. 230m long, has a spillway slope of 1V:15H, and is expected to overtop at a
maximum spillover depth of 500mm in our worst case 1 in 500-year ARI event scenario.
In this worst-case scenario, we’re expecting approx ~2.2 m/s peak velocity down the spillway slope with
average grass cover and a weak hydraulic jump over only 2m at the toe.
We’re looking at 9200m2 of coverage required (over crest, spillway slope, 3m beyond toe), or just on the
spillway slope and 3m beyond toe; 8100 m2 (still to be decided, and design is still a work in progress so
totals may change).
Although our calcs show we may not actually need turf reinforcement for erosion protection, we’d like to
include it if cost-effective to ensure slope stability and resilience redundancy.

 
Let me know if there’s any questions or further info you need,
Ngā mihi | Kind regards,
Jesse McCall | Civil Engineer
BE(hons), CMEngNZ, CPEng, MEngAU
Tonkin + Taylor - Together we create and sustain a better world
Level 2, Awly Building, 293 Durham Street North, Christchurch Central 8013 | PO Box 13055 Christchurch 8140, New
Zealand
T: +6433632473    M: +64277775143    www.tonkintaylor.co.nz      

To send me large files you can use my file drop
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Subject:     Your Australian Concrete Mats 'Quick Cost” details
Sent:     18/08/2025, 9:55:21 am
From:     Australian Concrete Mats<sales@concretemats.com.au>
To:     Jesse McCall
Attachments:    ACM-LFLT-A4-Info-EM-01-96dpi.pdf

 

Hi Jesse

Thank you for taking the time to enquire about costs of Australian Concrete Mats.

PRICING
FLEXIBLE MAT is $38 per square metre (ex GST)
FIRM MAT is $39.50 per square metre (ex GST)

The prices above INCLUDE Geotextile Underlay (if applicable)

But DOES NOT include:

Freight and delivery
Anchoring ubars or clamps
Installation

FLEXIBLE OR FIRM - TYPES OF MATS IN A ROLL:
There are two types of mats available, with little difference in their cost, but one is slightly better for curved
drains or slopes than the other. This link will help to explain the difference:
https://www.concretemats.com.au/flexible-or-firm-concrete-mats/

THEY ARRIVE READY TO INSTALL
Concrete Mats come in rolls with pre-cut lengths and widths. They can be joined or cut easily to your project
area requirements.

WIDTHS of 1.2 & 2.4m Wide
LENGTHS of 6/8/10/12/15m rolls

UNDERLAY GEOTEXTILE INCLUDED
Each mat has a layer of geotextile underlay included in the roll.

1. Non-Woven Geotextile Underlay
This is the standard underlay that will help stabilise the mat long term, it will help filter fine sediment
particles, and protect from washout underneath the mat.

2. Biodegradable Nutrition Geotextile
This underlay encourages vegetation growth through the mats. However, it will biodegrade over time,
releasing nutrients into the soil, relying on the vegetation growth to help stabilise the mat long term.

HOW MATS COSTS STACK UP AND COMPARE TO LOOSE ROCK DRAINS

In coverage, 1 truck of concrete mats is equivalent to 20 trucks of loose rock or stone
On a driveway, Concrete Mats are 30% cheaper than a gravel driveway

https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.concretemats.com.au%2Fflexible-or-firm-concrete-mats%2F&data=05%7C02%7Cjmccall%40tonkintaylor.co.nz%7C294d1543769f46beba1f08ddddd8e515%7C5a6c15cc1394406a92310d93dd9954ae%7C0%7C0%7C638910645867747399%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=DJwO9neTGHpsZ4dJSXtBYNU2yY3tbate4ymAgQcsO7A%3D&reserved=0
Jesse McCall
Text Box
PDF's provided not included in appendix for clarity. They may be provided at request.



All-in-one roll is quick and easy to install
No specialised equipment needed
Reduces erosion from washouts
Minimises gravel wash out
Slows the flow to help filter fine soil particles from entering waterways.

NEED MORE INFO?

Would you like a more detailed quotation that includes delivery and anchoring costs? If so, please Click Here

Would you like more information about the mats and how they work? Explore the website Click Here

Would you prefer to talk to us about your project?
Click Here to send us your contact details and we will contact you by the next business day

Alternatively, you can always contact us directly:
Phone: 02 5629 1223 or 0480 234 521or
Email: sales@concretemats.com.au

Thank you.
We look forward to helping you resolve your erosion and drainage issues.

From the Australian Concrete Mats Team

www.ConcreteMats.com.au
PO Box 94 Alstonville NSW 2477

https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.concretemats.com.au%2Frequest-a-quote%2F&data=05%7C02%7Cjmccall%40tonkintaylor.co.nz%7C294d1543769f46beba1f08ddddd8e515%7C5a6c15cc1394406a92310d93dd9954ae%7C0%7C0%7C638910645867769052%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Svy6tkuGqjOp4qg0WDpTsGo%2FOfgwUC5uDSd7VXVXIK8%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.concretemats.com.au%2Fapplications%2F&data=05%7C02%7Cjmccall%40tonkintaylor.co.nz%7C294d1543769f46beba1f08ddddd8e515%7C5a6c15cc1394406a92310d93dd9954ae%7C0%7C0%7C638910645867777018%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=O53v%2FwdsfAbo83fcTFZLIo6ASyK2JXPpOa9Hi7mr%2Fls%3D&reserved=0
mailto:sales@concretemats.com.au?Subject=Please%20contact%20me%20about%20a%20Concrete%20Mats%20Quote&Body=Hi%20ACM%20please%20contact%20me%20about%20a%20Quote%20for%20your%20Concrete%20Mats.%20My%20Contact%20details%20are:%20[]%20[]%20Phone:%20[]%20Email:%20[]
mailto:sales@concretemats.com.au
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.concretemats.com.au%2F&data=05%7C02%7Cjmccall%40tonkintaylor.co.nz%7C294d1543769f46beba1f08ddddd8e515%7C5a6c15cc1394406a92310d93dd9954ae%7C0%7C0%7C638910645867784701%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=uY1D08lZs0%2F80NCEPuS7%2FWZOeAy4kYy%2FCKJxPXPKqz0%3D&reserved=0


Jesse McCall
Text Box
Phone call summary post-quote 18/08/2025:

Australian concrete mats don't believe they could be a cost competitive option in NZ at the moment, as the rolls would need to be shipped via shipping containers. Noting that there are no other competitors/ no other option for concrete mats in NZ. If they could get a guarantee that they would win this job, they could send over a machine to NZ to start manufacturing locally, meaning the project could obtain the costs as advertised in the quote. Jesse McCall confirmed that HBRC are not currently in a position to award this part of the scope and a guarantee is unlikely. Australian concrete mats noted this, and said to give them a call if anything changes.












    

 

Appendix D Project risk register 



Use this page to record the names and dates of any risk workshops or risk reviews undertaken on your project

Date Phase Review By
(list all names who were at the risk review)

Actions/Comments

28/07/2025 Preliminary Design Jesse McCall, Miles Buob, Tim Morris Informed prelim design package



Project Name Pakowhai Stopbank Prepared by: JEMC
Project Number 1017353.2403 Reviewed by: MIBU

Phase Preliminary design Date : 18/07/2025
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1 Threat Weather Poor weather leading to contract delays and material
too wet to compact and achieve specification.

Environmental Works scheduled for summer months. Likely Moderate Moderate Cover works areas to minimise moisture ingress
and saturatation of embankments. Allowance
for wet weather days in programme schedule.

Likely Minor Moderate HBRC/Contractor

2 Threat Flooding Flooding leading to disruption of site works and
potential scour of worksites/open faces.

Environmental Specification requirements to include
emergency procedures for flooding.

Possible Major Moderate Contractor to manage site and have preparation
and layout down areas above stopbank. Forecast
to be monitored and a working procedure if
flooding arises to be developed and managed on
site. Minimise open faces to prevent scour or
protect works areas prior to floodwaters arise.

Possible Minor Moderate Contractor and HBRC

3 Threat Scour and erosion Heavry rainfall leading to scour of existing open faces
during works

Construction Minimise open faces and plans works
with non-erosive material where
possible.

Likely Minor Moderate Contractor to manage slope and grade away
from working area. Contractor to stabilise areas
where necessary to protect erosion.

Possible Moderate Moderate Contractor

4 Threat Programme Delays and
Coordiantion with
landowners/ stakeholders

Programme delays and associated costs due to delays
in coordinating with neighbouring sites.

Stakeholder TPG engaged to negotiate with
landholders.

Possible Moderate Moderate Coordinate works around stakeholder key
working windows.

Unlikely Minor Low HBRC

5 Threat Access to private property
to complete works

Programme delays and associated costs due to delays
in accessing private property to complete works.

Stakeholder TPG engaged to negotiate with
landholders.

Possible Moderate Moderate Timing of works to be scheduled to allow for
negotiations to be completed.

Unlikely Minor Low HBRC

6 Threat Procurement of materials Delays to project due to prourement contraints from
suppliers.

Stakeholder Materials are relatively limited (i.e. pipe
section and culverts)

Possible Minor Moderate Programme works around long lead time items Unlikely Minor Low Contractor

7 Threat Dust Excessive dust caused by project works, leading to
complaints and enforcement action. Particurarly when
working near orchards.

Environmental Works schedule to be undertaken in
stages to minimise open faces.

Likely Moderate Moderate Contractor to prepare ESCP and maintain
operation effectiveness of devices. Water usage
from stream/river as dust suppression.

Possible Minor Moderate Contractor

8 Threat Erosion Controls Erosion and Sediment Control failures, leading to
environmental discharge and enforcement.

Environmental ESCP requirements to be defined by
HBRC as part of tender documents.

Possible Major Moderate Contractor to prepare ESCP and maintain
operation effectiveness of devices.

Unlikely Minor Low Contractor

9 Threat Contamination Contaminated soils identified during contract works.
Leads to additional costs for disposal, delays and
additional management on site.

Environmental Geotechnical investigations undertaken. Unlikely Major Moderate Include contingency for existing two
contamination sites.

Unlikely Minor Low HBRC

10 Threat QA QA testing delayed or not provided to designer with
sufficent notice to review. Reworks to remediate areas
identified.

Engineering/Design QA requirements in specification clearly
laid out.

Unlikely Minor Low Contractor to provide Quality management plan
to ensure clear outside of QA testing
requirements and hold periods.

Rare Minor Low Contractor

11 Threat Consenting Requirements Works delayed due to requirements for consents or
permits (for example water abstraction or fill import).

Consenting HBRC to manage perimit requirements
and clearly lay out in the tender
documents.

Possible Moderate Moderate HBRC to confirm consent requirements ahead of
works commencement and manage permit
requirements to assist contractor.

Unlikely Minor Low HBRC

Risk Owner

Risk Assessment (with Existing Controls) Risk Assessment (after treatment )

ID Risk Description
Risk Category

(edit on Reference Tab)
Existing Control(s)

(if any)
Possible treatment/mitigationRisk Name

Threat/
Opportunity

10/09/2025 4:11 pm



Risk Category Likelihood Consequence
Consequence/L

ikelihood
Insignificant Minor Moderate Major Extreme

Consenting Rare Insignificant Almost Certain Moderate Moderate High High High
Engineering/Design Unlikely Minor Likely Moderate Moderate Moderate High High
Environmental Possible Moderate Possible Low Moderate Moderate Moderate High
Stakeholder Likely Major Unlikely Low Low Moderate Moderate Moderate
Reputation Almost Certain Extreme Rare Low Low Low Moderate Moderate
Project Risk
Safety
Communication
Construction



    

 

Appendix E Safety in design hazard register 



Use this page to record the names and dates of any risk workshops or risk reviews undertaken on your project

Date Phase Review By
(list all names who were at the risk review)

Actions/Comments

28/07/2025 Preliminary Design Jesse McCall, Miles Buob, Tim Morris Informed prelim design package



SAFETY IN DESIGN HAZARD REGISTER
Project Pakowhai Stopbank Date 18.7.2025
Project Number 1017353.2403 Revision 1
Design Stage Preliminary Design
Works Area/Location Full alignment

Project
Lifecycle Action/Work/Event Hazard Harm/Consequence Existing Controls C L Risk C L Risk

Light traffic vs heavy traffic Serious Harm/death
signs, radio,
communications

5 D High
Site signage to separate borrow
area traffic from light vehciles.

3 D Mod

Include traffic
management

requirements from
tenderers

Yes Contractor

Plant bogging; partial
embankment slump

Serious injury/fatality,
rollover

Geotech verification
and construction

staging limits;
exclusion zones

downslope; proof-
rolling and soft-spot

treatment plan;
emergency recovery

4 D High

Applies where groundwater < 1 m
near channel and soft area near

Burgess Property; align with staged
construction sequencing

2 D Mod
Include H&S

management plan
from tenderers

Yes Contractor

Farm interface
Electric fence shock;
vehicle–stock conflict

Injury Site inductions 3 C High
Isolate/lock-out electric fences;

temporary stock exclusion;
landowner coordination

2 E Low

HBRC to coordinate with
landowners as part of
tender to ensure stock

are removed from work
areas

Yes HBRC

Earthworks in historic
landfill zones

Exposure to ACM/other
contaminants

Serious Harm/death
Unexpected finds

protocol
3 C High

SQEP-led assessment; Asbestos/CLM
plan; licensed removal/disposal if

required. Currently proposed to limit
undercut, leave in place and monitor

settlements

2 D Mod

Two known contaminated
zones. T+T to annotate

known extents on design
drawings

Yes Designer/Contractor

Underground
services

Hazards associated with
culvert construction (eg

excacvation, trenching etc)
R002 Culvert Construction

ID

Hazards associated with
excavation and relocation
of underground services

EarthworksR001

OwnerConsiderations Go?
Risk Assessment

Mitigation options
Residual RiskHazard Assessment

High
Falling from heights (i.e.
top of embankments)

Serious harm/death
signs, working
procedures

3 B Contractor
include signage requirements and
saftey fencing/barricades in H&S

Plan
3 YesD Mod

Include H&S
management plan

from tenderers

General earthworks
activities

Personnel vs heavy
vehicles

Serious harm/death 5

Serious harm/death
Lifting protocols, use spotters, do

not stay under loads

Undertaking service locations and
protections as part of project

scope. Include review and hold

5 D
Working on level
slopes, minimise

benching and
trenching where

possible.

3 E Low
Include in H&S

management plan
from tenderers

Yes Contractor

4 E Mod Yes Contractor

High

5 E High

D

Interface with existing
bridge

Damage to bridge
strucutre by striking it

with mobile plant

Working procedures,
signage

C5

Trench or excavation
collapse

Serious harm/death
Working procedures,

guideline on

Contractor
signs, working

procedures

4 D
Include H&S

management plan
from tenderers

Yes ContractorHigh

Contractor

Site signage to separate borrow
area traffic from light vehciles.

Addressed via enabling works
grades under bridge. Height bars in

place as part of enabling works
design

High

Ex

3 D

Include traffic
management

requirements from
tenderers

Mod Yes

Lay slopes back and include
provision for benching and

2 E Low
Include in H&S

management plan
Yes

Striking electrical cables
Working procedures,

guideline on
excavation

5 D HighSerious harm/death

Lifting risk

Include in H&S
management plan

from tenderers

v1.0 July 2018
4:08 pm 10/09/2025



SAFETY IN DESIGN HAZARD REGISTER
Project Pakowhai Stopbank Date 18.7.2025
Project Number 1017353.2403 Revision 1
Design Stage Preliminary Design
Works Area/Location Full alignment

HBRC to consider long term signage
and vehicle management (i.e.
preference or traffic lights).

Contractor to include construction
traffic mangement as part of H&S

High 3 D Mod Yes

Vehicle veering off the
road or collision with

oncoming traffic.
Serious Harm/death

Design to account for
tracking,

manouvering.
Dedicated entry/exit
road to remain until

5 D

R0004

Hazards associated with
working near water and
during potential flood

conditions.

R0005

Hazards associated with
crossing points and truck
saftey

Working near water
and flood prone

areas

Traffic and road
saftey

R0003
Hazards associated with

overhead services

Follow and seek close approach
permits.

Serious harm/death 5 D

Review forecast during works,
allowing for coordination of flood

management as part of H&S
requirements. Working around

water procedure to be developed if
near water bodies.

High

High Mod4 E
Include in H&S

management plan
from tenderers

Striking electrical cables
Design to avoid

overhead services
where possible

Personel drowning in flood
waters or falls due to

strong current
Serious Harm/death

Working procedures,
set backs and HBRC

forecasting
4 D

Yes Contractor

4 ContractorYesE
Include in H&S

management plan
from tenderers

Mod

Designer/Contractor
Include traffic

management plan
from Contractor.

v1.0 July 2018
4:08 pm 10/09/2025



Level of Risk Acceptability of Risk Required action for residual risk after controls
Extreme Intolerable Do not proceed with design

Insignificant Minor Significant Major Critical High Undesirable
Proceed design with controls and with PM and PD

approval
Likelihood 1 2 3 4 5 Moderate Tolerable Proceed design with controls and with PM approval

Very high A Mod High High Ex Ex Low Acceptable Proceed design with controls and with PM approval
High B Mod Mod High Ex Ex

Medium C Low Mod High High Ex
Low D Low Mod Mod High High

Very low E Low Low Low Mod High

RISK MATRIX LEVEL OF RISK
CONSEQUENCE

LIKELIHOOD



    

 

Appendix F Civil design calculations and 
assessments 

 



Slop corr (0-5%) = -0.05
n, concrete = 0.013 Slop corr (5-10%) = 0 Self Cleansing, upper limit = 3 m²/s

Calc by: WIED Freeboard reqd, m = 0 Slop corr (10-20%) = 0.05 Self Cleansing, lower limit = 0.65 m²/s
Check by: JEMC Slop corr (20%+) = 0.1

Date: 21/07/2025

Pipe Dia for Calcs What controls flow? Design Capacity Runoff Coefficient and Time of Concentration Calculations (Refer to tab: "RC_TC_Calcs") 2100yr Runoff (L/s) 2100yr Runoff (L/s) Chosen Pipe Diameter (mm)
Culvert ID Length (m) Upstream Culvert IL Downstream Culvert IL Approx. Grade (1 in …) Diameter (mm) Pipe Diameter (mm) Velocity (m²/s) Flow (L/s) r, Radius (m) Orifice CL IL Head above inlet IL Blockages (%) Flow Area (m²) Flow (L/s) (Inlet or Outlet) Flow (L/s) Catchment area (ha) Runoff Coefficient ("RC") Slope (%) Slope Corrected RC Concentration time ("tc") mins 10yr RCP6.0 100yr RCP6.0 from HYNDS
C1 21.33 9.59 9.46 100.00 509.30 509.30 1.95 396.62 0.25 0.25 0.51 0 0.20 282.33 INLET 282.33 4.19 0.30 0.19 0.25 20 158.76 282.33 525
C2 20 9.32 8.64 29.41 411.29 411.29 3.11 413.60 0.21 0.21 0.41 0 0.13 165.46 INLET 165.46 2.10 0.30 0.33 0.25 16 78.18 165.46 450
C3 20 100.00 437.16 437.16 1.76 263.93 0.22 0.22 0.44 0 0.15 192.72 INLET 192.72 1.53 0.39 0.79 0.34 11 75.73 192.72 450
C4 24.5 8.60 8.49 222.73 563.30 563.30 1.40 347.69 0.28 0.28 0.56 0 0.25 363.22 OUTLET 347.69 3.76 0.31 0.82 0.26 12 138.28 347.69 600
C5 17 100.00 479.27 479.27 1.87 337.28 0.24 0.24 0.48 0 0.18 242.53 INLET 242.53 2.48 0.30 0.59 0.25 10 89.00 242.53 525
C6 13.5 100.00 265.80 265.80 1.26 70.02 0.13 0.13 0.27 0 0.06 55.55 INLET 55.55 0.21 0.74 0.97 0.69 10 19.98 55.55 300
C6.1 12.8 9.9 9.36 23.70 198.10 198.10 2.13 65.67 0.10 0.10 0.20 0 0.03 26.64 INLET 26.64 0.14 0.56 0.36 0.51 10 9.39 26.64 300
C7 20 100.00 388.90 388.90 1.63 193.20 0.19 0.19 0.39 0 0.12 143.85 INLET 143.85 1.50 0.30 0.91 0.25 10 49.69 143.85 450
C8 24 100.00 369.56 369.56 1.57 168.63 0.18 0.18 0.37 0 0.11 126.63 INLET 126.63 1.31 0.30 0.99 0.25 10 42.83 126.63 375
C9 19.5 100.00 217.56 217.56 1.10 41.05 0.11 0.11 0.22 0 0.04 33.67 INLET 33.67 0.35 0.30 1.01 0.25 10 11.15 33.67 300
C10 20 100.00 906.55 906.55 2.86 1845.66 0.45 0.45 0.91 0 0.65 1193.43 INLET 1193.43 26.68 0.37 0.19 0.32 74 1069.21 1193.43 1050
C11 19 100.00 603.81 603.81 2.18 624.48 0.30 0.30 0.60 0 0.29 432.09 INLET 432.09 7.24 0.30 0.28 0.25 26 222.51 432.09 675
C12 16.8 6.60 6.39 80.00 568.84 568.84 2.34 595.49 0.28 0.28 0.57 0 0.25 372.22 INLET 372.22 5.74 0.30 0.22 0.25 22 174.64 372.22 600
C13 19.88 6.65 6.09 35.76 459.81 459.81 3.04 505.03 0.23 0.23 0.46 0 0.17 218.66 INLET 218.66 3.76 0.32 0.15 0.27 31 122.08 218.66 525
C14.1 15.5 100.00 199.96 199.96 1.04 32.78 0.10 0.10 0.20 0 0.03 27.27 INLET 27.27 0.33 0.30 0.05 0.25 15 9.96 27.27 300
C14 18.3 5.61 5.36 71.21 501.16 501.16 2.28 450.25 0.25 0.25 0.50 0 0.20 271.18 INLET 271.18 3.01 0.30 0.62 0.25 12 88.74 271.18 525
C15 21.16 5.56 5.34 96.18 759.70 759.70 2.59 1174.75 0.38 0.38 0.76 0 0.45 767.23 INLET 767.23 15.77 0.31 0.21 0.26 44 480.93 767.23 825
C16 20 100.00 463.85 463.85 1.83 309.11 0.23 0.23 0.46 0 0.17 223.49 INLET 223.49 3.22 0.31 0.30 0.26 20 95.74 223.49 525
C17 18.8 100.00 387.94 387.94 1.62 191.93 0.19 0.19 0.39 0 0.12 142.96 INLET 142.96 1.44 0.33 0.56 0.28 12 45.32 142.96 450
C17.1 14.2 6.32 6.07 56.80 289.79 289.79 1.77 116.99 0.14 0.14 0.29 0 0.07 68.95 INLET 68.95 0.70 0.33 0.38 0.28 12 23.46 68.95 300

Clarifications:
Where at least 1 in 100 grade could not be achieved with existing ground profile, 1 in 100 was assumed (ground regrading would be required). Nominal Pipe DiameterInternal Diameter (mm)

225 222
300 302
375 380

450 457
525 533
600 610
675 686
750 762
825 838
900 914

1050 1067
1200 1219
1350 1372
1600 1590
1800 1830

Stormwater Culvert Capacity Asessment

Mannings eq Capacity (outlet controlled flow) Capacity using Orifice equation (inlet controlled flow)Data obtained from drawings and top of the south maps and approx. grade calculated

Jesse McCall
Stamp

Jesse McCall
Stamp

Jesse McCall
Text Box
Culvert outlet erosion protection assessment:



Jesse McCall
Stamp

Jesse McCall
Stamp

Jesse McCall
Stamp

Jesse McCall
Text Box
Stormwater swale capacity assessment

Jesse McCall
Text Box
Mannings n reference

Jesse McCall
Text Box
Hastings District Council Engineering code reference:



William Edwards
Polygon Line

William Edwards
Callout
Catchment 1

William Edwards
Callout
Catchment 2

William Edwards
Callout
Catchment 3

William Edwards
Callout
Catchment 4

William Edwards
Callout
Catchment 5

William Edwards
Callout
Catchment 6

William Edwards
Callout
Catchment 7

William Edwards
Callout
Catchment 8

William Edwards
Callout
Catchment 9

William Edwards
Callout
Catchment 10

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Text Box
Notes:
1. Culvert and Swale IDs not shown for clarity. Generally names align with catchment IDs. I.e.: For Catchment 1, Culvert ID is C1, and Swale IDs are DC1-1, DC1-2 etc. 

jemc
Stamp

jemc
Text Box
TITLE: OVERALL CATCHMENT PLAN FOR STORMWATER ASSESSMENT
CLIENT: HAWKES BAY REGIONAL COUNCIL

jemc
Text Box
DRAWN: WIED
0CHECKED: 
0APPROVED: 
0DATED: 22/08/25

jemc
Text Box
SCALE: A3 SCALE SHOWN
FIGURE No. 1 
PROJECT No. 1017353.2403


William Edwards
Text Box
Key:
              Culvert
              Swale

William Edwards
Line

William Edwards
Line

William Edwards
Rectangle

William Edwards
Rectangle

William Edwards
Rectangle

William Edwards
Callout
Franklin Road

William Edwards
Callout
Links Road



William Edwards
Callout
Catchment 11

William Edwards
Callout
Catchment 13

William Edwards
Callout
Catchment 15

William Edwards
Callout
Catchment 14

William Edwards
Callout
Catchment 17

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Callout
Catchment 12

William Edwards
Polygon Line

William Edwards
Polygon Line

William Edwards
Callout
Catchment 16

William Edwards
Text Box
Notes:
1. Culvert and Swale IDs not shown for clarity. Generally names align with catchment IDs. I.e.: For Catchment 1, Culvert ID is C1, and Swale IDs are DC1-1, DC1-2 etc. 

jemc
Stamp

jemc
Text Box
TITLE: OVERALL CATCHMENT PLAN FOR STORMWATER ASSESSMENT
CLIENT: HAWKES BAY REGIONAL COUNCIL

jemc
Text Box
DRAWN: WIED
0CHECKED: 
0APPROVED: 
0DATED: 22/08/25

jemc
Text Box
SCALE: A3 SCALE SHOWN
FIGURE No. 2
PROJECT No. 1017353.2403


William Edwards
Text Box
Key:
              Culvert
              Swale

William Edwards
Line

William Edwards
Line

William Edwards
Rectangle

William Edwards
Rectangle

William Edwards
Rectangle

William Edwards
Callout
Franklin Road



Flow down stopbank face

CLIENT: HBRC
DSN BY: RIBR
   DATE: 2025-07-29
CHK BY: JEMC    DATE: 2025-08-06

Maximum water level at crest of stopbank from hydraulic flood model (TUFLOW)
\\ttgroup.local\corporate\Wellington\TT Projects\1017353\1017353.2401\WorkingMaterial\FloodModel\TUFLOW Model Results

200 250 300
Max overtopping
depth

0.23 0.348 0.5 m

Overtopping discharge

L Assume L >> H
H 0.23 0.348 0.5
C low HEC-RAS Technical Reference Manual
C high

Q low 38 71 119
Q low 46 85 143

Mannings 'n'

n Manning's roughness coefficient
S Channel Slope
Lb m Base width
d low 0.05 0.08 0.12 m Flow depth
d high 0.06 0.10 0.13 m

A 13 19 27 m2 Cross section area of flow
P 230 230 230 m Wetted perimeter
R 0.05 0.08 0.12 Hydraulic radius

A 14 22 31 m2 Cross section area of flow
P 230 230 230 m Wetted perimeter
R 0.06 0.09 0.13 Hydraulic radius

Low 200 m3/s 250 m3/s 300 m3/s
v 1.2 1.7 2.1 m/s
q 16 32 57 m3/s

High 200 m3/s 250 m3/s 300 m3/s
v 1.4 1.8 2.2 m/s
q 20 39 69 m3/s

230

230

1.5
1.8

0.03
6.67%
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Project: Pakowhai Stopbank Calc by: JEMC
Project Number: 1017353.24 Check by:
Client: HBRC Date: 30/07/2025
File Path
Spillway hydraulic jump calculation
Calculates the type of hydraulic jump
References: refer to design references sheet

Calculation: hydraulic jump characteristics at toe of spillway slope where flow changes from super critical to sub critical flow type.

Calculating min and max depth of flow down spillway slope

Maximum flow scenario:
y1 (m) = 0.13 upstream flow depth

Q (m3/s) = 69.03 flow rate over spillway slope
b1 (m) = 230 Top of channel width

FA1 (m2) = 30.71622883

Fr1 = 1.96 Weak jump expected, eddies and rollers are expected to form on water surface

y2 (m) = 0.31 downstream flow depth

Change in Energy (m) = 0.033
v1 (m/s)  = 2.247

E1 (m) = 0.39
% Energy loss in jump = 8% Energy loss expected not to be directed downward to base of spillway/ ground

E2 (m) 0.03
v2 (m/s) = 2.33

Lf (m) = 2.0 Jump length, get formula from graph. Energy dissipated over jump length.
Additional erosion protection required, for hydraulic jump length

\\ttgroup.local\corporate\Wellington\TT Projects\1017353\1017353.2403\WorkingMaterial\V09 Preliminary Design\Civil\08_Spillway\[20250806_PakowhaiSpillwayHydraulicJump-jm.xlsx]Calc 1V10H
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Project: Pakowhai Stopbank Calc by: JEMC
Project Number: 1017353.24 Check by:
Client: HBRC Date: 30/07/2025
File Path
Erosion potential at hydraulic jump
Calculates the erosion potential on Pyramat
References: refer to design references tab

Assume change in energy in oscillating hydraulic jump is directed toward Pyramat at critical angle.

Change in energy (m) = 0.03

Looking at a 1m2 area of the turf reinforcement, the force transferred to the mat is as follows:

Area (m2) = 1
Max depth of water (m) = 0.31

Mass of water (kg) = 310.0
Equivalent force due to jump (kg) = 16.6 Conservatively assuming 50% is transmitted downward

1% grade in deg = 84.9

Vertical force acting on mat (N) = 3204
Horizontal force acting on mat (N) = 285

shear stress (Pa) = 285
FoS = 1.2

Permissible shear stress (Pa) = 342
575

Pyramat 25 considered to offer adequate erosion protection

To collaborate the calculation, a check was done using CIRA 1987 erosion potential method for
grass lined channels, as shown on the figure below. A conservative time of 10 hours peak flow
was used for the check. This found that average to good plain grass can resist the erosion
potential down the spillway slope. For slope stabilisation and resiliency long term, turf reinforcement
was specified not only for the hydraulic jump area but along the spillway slope too.

\\ttgroup.local\corporate\Wellington\TT Projects\1017353\1017353.2403\WorkingMaterial\V09 Preliminary Design\Civil\08_Spillway\[20250806_PakowhaiSpillwayHydraulicJump-jm.xlsx]Calc Erosion 1V10H

Assume that the force direction equates to vector difference between spillway slope (~5.7 deg) and slope of
ground downstream (~0.6 deg).

Allowable shear stress (vegetated)
Pyramat 25 in Pa =
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The worst case spillway crest erosion mechanism is difficult to predict or estimate.
The accumulation of debris in extreme flood events (when this spillway is due to operate),
is considered the worst case erosion mechanism. To protect against this risk, the spillway crest
was specified with reinforced concrete allowing for the turf reinforcement to be cast into the anchor
trench further protecting the edges of the spillway crest from the debris pulling out/ or peeling off
the turf reinforcement matting.
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