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NOTES

1. DESIGN SHOWN IS A CONCEPT FOR PURPOSES OF ASSESSING ACTUAL AND
POTENTIAL EFFECTS ON THE ENVIRONMENT. ALL INFORMATION SHOWN IS
SUBJECT TO FURTHER DESIGN AND THE DETAILS MAY CHANGE WITHIN THE
PARAMETERS OF ANY RMA APPROVALS. AREAS AND MEASUREMENTS SUBJECT
TO SURVEY.

2. WAKA KOTAHI DETAILS, STANDARDS AND SPECIFICATIONS APPLY UNLESS
SHOWN OTHERWISE.

3. REFER TO CULVERT AND POND/WETLAND SCHEDULES ON DRAWING
310203848-01-300-C3000.

4. DRAINAGE LAYOUT PLANS ARE TO BE READ IN CONJUNCTION WITH THE
STORMWATER DRAINAGE TYPICAL DETAILS, 310203848-01-300-C9000 SERIES
INCLUDING SWALES, STREAM DIVERSIONS, POND/WETLAND CONFIGURATIONS,
FISH PASSAGE PROVISIONS.

5. ALL CULVERT INLET/OUTLETS TO BE INSTALLED WITH HEADWALLS WITH RIP RAP
EROSION PROTECTION. REFER 310203848-01-300-C9000 SERIES.

6. DRAINAGE SYSTEMS THAT INCLUDE PIPELINES, SUMPS AND MANHOLES ARE
GENERALLY DESIGNED IN ACCORDANCE WITH WAKA KOTAHI P46 STORMWATER
SPECIFICATION, APRIL 2016.

7. STORMWATER TREATMENT IS GENERALLY DESIGNED IN ACCORDANCE WITH
WAKA KOTAHI STORMWATER TREATMENT STANDARD FOR STATE HIGHWAY
INFRASTRUCTURE, MAY 2010.

8. ROAD CULVERTS ARE INTENDED TO BE CONSTRUCTED IN GENERAL
ACCORDANCE WITH WAKA KOTAHI F/3 SPECIFICATION FOR PIPE CULVERT
CONSTRUCTION INCLUDING PIPE LAYING WITH REFERENCE TO PIPE LAYING
STANDARDS AS/NZS3725 FOR RIGID PIPELINES AND AS/NZS2566 FOR FLEXIBLE
PIPELINES.

9. CULVERTS OVER 3.4M2 IN CROSS SECTIONAL AREA ARE DESIGNED IN GENERAL
ACCORDANCE WITH WAKA KOTAHI BRIDGE MANUAL SP/M/02 THIRD EDITION.

10. CULVERTS WITH FISH PASSAGE PROVISIONS ARE DESIGNED IN GENERAL
ACCORDANCE WITH NATIONAL ENVIRONMENTAL STANDARDS FOR FRESHWATER
(NES FM) REGULATIONS 2020.

11. ONLY CULVERTS ASSOCIATED WITH THE MAIN HIGHWAY WORKS HAVE A UNIQUE
CULVERT ID REFERENCE AND ARE DETAILED IN THE CULVERT SCHEDULE.
OTHER MINOR CULVERTS FOR LOCAL ROAD DRAINAGE ARE SHOWN IN THE PLAN
SET INDICATIVELY FOR CLARITY BUT DO NOT INCLUDE IDS AND ARE NOT
INCLUDED IN THE CULVERT SCHEDULE.
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Summary of Proposed Watercourse Crossings - Concept Design

O2NL
Flowpath

ID

O2NL
Chainage (m) Name Flowpath definition

Fish
passage
required

Shape Total flow
width (m)

Total height (m) incl
embed Embed height (m) Total area open

(m2) Barrels Culvert Length
approx (m)

Culvert
slope

Flowpath
slope

existing
Culvert Inlet/Outlet Type

Inlet apron
length (m)
included in
total length

Outlet apron
length (m)
included in
total length

Upstream debris arrestor /
screen (*tbc detail design)

Bridges
See structures

drawings
310203848-400

34 22430 Ohau flood relief Overland flow path No Bridge 31m in 35m top span 1 90 degree wingwall (rounded backfill) no
33 22658 Ohau River River Yes Bridge 175m less piers & spill-thru abutments 5 4 x 2 inline piers rounded spill-through abutments no
32 23808 Kuku Stream Stream Yes Bridge 17m in 21m top span 1 90 degree wingwall (rounded backfill) no
27 26440 Waikawa Stream Stream Yes Bridge 140m less piers & spill-thru abutments 4 3 x 2 inline piers rounded spill-through abutments no
15 30190 Manakau Stream Stream Yes Bridge 13m river plus road in 32m top span 1 90 degree wingwall (rounded backfill) no
14 30350 Waiauti Stream Stream Yes Bridge 20m in 24m top span 1 90 degree wingwall (rounded backfill) no

Culverts (stream)
40 12690 New Culvert 40. Stream Yes Rectangular 4.00 1.50 0.38 4.50 1 71 0.5% 0.5% Flared wingwalls, 30 to 75 degrees. 3 5 no*
39 12880 New Culvert 39. Stream Yes Rectangular 8.00 1.50 0.38 9.00 2 72 0.7% 0.7% Flared wingwalls, 30 to 75 degrees. 3 5 no* (deflector wedge)
31 24280 New Culvert 31. Stream Yes Rectangular 4.00 1.50 0.38 4.50 1 75 0.5% 0.6% Flared wingwalls, 30 to 75 degrees. 3 4 no*
30 25125 New Culvert 30. Stream Yes Rectangular 2.00 1.00 0.25 1.50 1 76 1.7% 1.6% Flared wingwalls, 30 to 75 degrees. 2 3 no*
29 25430 New Culvert 29. Stream Yes Rectangular 8.00 1.50 0.38 9.00 2 72 1.4% 1.3% Flared wingwalls, 30 to 75 degrees. 3 4 no* (deflector wedge)
27 26300 New Culvert 27.1 Stream Yes Rectangular 10.00 2.00 0.50 15.00 3 83 1.0% 1.0% Flared wingwalls, 30 to 75 degrees. 4 5 no* (deflector wedge)
25 27645 New Culvert 25. Stream Yes Rectangular 2.50 1.50 0.38 2.81 1 75 1.7% 1.7% Flared wingwalls, 30 to 75 degrees. 3 4 no*

23.su 28100 offline New Culvert 23.su Stream Yes Rectangular 3.00 1.00 0.25 2.25 1 4 2.0% 2.0% Flared wingwalls, 30 to 75 degrees. 2 4 no*
23 28060 New Culvert 23. Stream Yes Rectangular 1.50 1.00 0.25 1.13 1 78 3.7% 3.9% Flared wingwalls, 30 to 75 degrees. 2 3 Screen inlet
22 28205 New Culvert 22. Stream Yes Rectangular 1.50 1.00 0.25 1.13 1 79 2.7% 2.5% Flared wingwalls, 30 to 75 degrees. 2 3 Screen inlet
20 28565 New Culvert 20. Stream Yes Circular 0.90 0.90 0.23 0.52 1 68 4.3% 4.0% Square Edge Headwall. 2 3 Screen inlet

19.rd 28840 offline New Culvert 19.rd Stream Yes Rectangular 1.50 1.00 0.25 1.13 1 18 2.8% 2.8% Flared wingwalls, 30 to 75 degrees. 2 4 no*
19 28830 New Culvert 19. Stream Yes Rectangular 1.50 1.00 0.25 1.13 1 59 2.9% 2.8% Flared wingwalls, 30 to 75 degrees. 2 3 no*
18 29315 New Culvert 18. Stream Yes Rectangular 4.00 1.50 0.38 4.50 1 81 2.1% 2.0% Flared wingwalls, 30 to 75 degrees. 3 4 no*
17 29515 New Culvert 17. Stream Yes Rectangular 3.00 1.50 0.38 3.38 1 75 1.2% 1.1% Flared wingwalls, 30 to 75 degrees. 3 4 no*
11 31565 New Culvert 11. Stream Yes Circular 0.90 0.90 0.23 0.52 1 68 3.0% 2.9% Square Edge Headwall. 2 3 no*
8 32085 New Culvert 8. Stream Yes Rectangular 3.00 1.50 0.38 3.38 1 55 1.1% 1.5% Flared wingwalls, 30 to 75 degrees. 3 5 no*
3 33700 New Culvert 3. Stream Yes Rectangular 1.50 1.00 0.25 1.13 1 63 2.1% 1.9% Flared wingwalls, 30 to 75 degrees. 2 3 no*
2 34050 offline New Culvert 2. Stream Yes Rectangular 2.50 1.50 0.38 2.81 1 65 0.9% 1.0% Flared wingwalls, 30 to 75 degrees. 3 5 no*
1 34050 New Culvert 1. Stream Yes Rectangular 3.00 1.50 0.38 3.38 1 61 1.3% 1.4% Flared wingwalls, 30 to 75 degrees. 3 5 no*
0 34575 Extend PP2O culvert Stream Yes Arch 3.72 1.98 0.45 5.80 1 49 1.3% 1.2% Miltered to Slope 4 n/a (existing) no*

Culverts (overland flow path, highway)
42.30 10585 New Culvert 42.3 Overland flow path No Circular 0.60 0.60 0.00 0.28 1 93 Scruffy dome inlet; Square Edge Headwall outlet 2 2 Scruffy inlet
42.20 10680 New Culvert 42.2 Overland flow path No Circular 0.60 0.60 0.00 0.28 1 69 Scruffy dome inlet; Manhole bend chamber at KR culvert. 2 2 Scruffy inlet

42 10995 New Culvert 42. Overland flow path No Circular 0.75 0.75 0.00 0.44 1 111 Square Edge Headwall. 2 3 no*
41 12075 New Culvert 41. Overland flow path Yes Rectangular 2.50 1.00 0.25 1.88 1 72 Flared wingwalls, 30 to 75 degrees. 2 3 no*
38 13580 New Culvert 38. Overland flow path No Circular 0.45 0.45 0.00 0.16 1 78 Scruffy dome inlet; bubble up outlet 1 2 Scruffy inlet

37.50 15560 New Culvert 37.5 Overland flow path No Circular 0.90 0.90 0.00 0.64 1 65 Scruffy dome inlet; bubble up outlet 2 3 Scruffy inlet
37.00 15910 New Culvert 37. Overland flow path No Circular 0.75 0.75 0.00 0.88 2 47 Scruffy dome inlet; bubble up outlet 2 3 Scruffy inlet
36.60 16160 New Culvert 36.6 Overland flow path No Rectangular 6.00 1.00 0.00 6.00 2 42 Screen chamber inlet; bubble up outlet 2 4 Screen inlet
36.57 16320 New Culvert 36.57 Overland flow path No Rectangular 3.00 1.00 0.00 3.00 1 45 Screen chamber inlet; bubble up outlet 2 3 Screen inlet
36.56 16820 New Culvert 36.56 Overland flow path No Rectangular 3.00 1.00 0.00 3.00 2 57 Screen chamber inlet; bubble up outlet 2 4 Screen inlet
36.55 17210 New Culvert 36.55 Overland flow path No Circular 0.75 0.75 0.00 0.44 1 57 Scruffy dome inlet; bubble up outlet 2 3 Scruffy inlet
36.54 17400 New Culvert 36.54 Overland flow path No Circular 0.90 0.90 0.00 1.27 2 58 Scruffy dome inlet; bubble up outlet 2 3 Scruffy inlet
36.53 17490 New Culvert 36.53 Overland flow path No Circular 0.75 0.75 0.00 0.88 2 51 Scruffy dome inlet; bubble up outlet 2 3 Scruffy inlet
36.52 17800 New Culvert 36.52 Overland flow path No Rectangular 1.50 1.00 0.00 1.50 1 48 Screen chamber inlet; bubble up outlet 2 4 Screen inlet
36.51 18020 New Culvert 36.51 Overland flow path No Rectangular 2.00 1.00 0.00 2.00 1 127 Screen chamber inlet; bubble up outlet 2 4 Screen inlet
36.40 18520 New Culvert 36.4 Overland flow path No Rectangular 2.00 1.00 0.00 2.00 1 96 Screen chamber inlet; bubble up outlet 2 4 Screen inlet
36.30 18690 New Culvert 36.3 Overland flow path No Circular 0.75 0.75 0.00 0.88 2 54 Scruffy dome inlet; bubble up outlet 2 3 Scruffy inlet
36.20 18890 New Culvert 36.2 Overland flow path No Rectangular 3.00 1.00 0.00 3.00 2 48 Screen chamber inlet; bubble up outlet 2 4 Screen inlet
36.10 19260 New Culvert 36.1 Overland flow path No Circular 0.90 0.90 0.00 1.27 2 47 Scruffy dome inlet; bubble up outlet 2 3 Scruffy inlet

36 19480 New Culvert 36. Overland flow path No Circular 0.90 0.90 0.00 1.27 2 66 Scruffy dome inlet; bubble up outlet 2 3 Scruffy inlet
35.5 19780 New Culvert 35.5 Overland flow path No Circular 0.90 0.90 0.00 0.64 1 51 Scruffy dome inlet; bubble up outlet 2 3 Scruffy inlet
35.3 19990 New Culvert 35.3 Overland flow path No Circular 0.60 0.60 0.00 0.28 1 58 Scruffy dome inlet; bubble up outlet 2 2 Scruffy inlet
35.1 20350 New Culvert 35.1 Overland flow path No Circular 0.45 0.45 0.00 0.16 1 80 Scruffy dome inlet; bubble up outlet 1 2 Scruffy inlet
34.2 21700 New Culvert 34.2 Overland flow path No Rectangular 1.50 1.00 0.00 1.50 1 78 Flared wingwalls, 30 to 75 degrees. 2 3 no*
32.1 23690 New Culvert 32.1 Overland flow path No Rectangular 3.50 1.00 0.00 3.50 1 72 Flared wingwalls, 30 to 75 degrees. 2 3 no*
28 25790 New Culvert 28. Overland flow path No Circular 0.75 0.75 0.00 0.44 1 50 Scruffy dome inlet; bubble up outlet 2 3 Scruffy inlet
13 30995 New Culvert 13. Overland flow path No Rectangular 1.50 1.00 0.00 1.50 1 87 Flared wingwalls, 30 to 75 degrees. 2 3 no*
12 31160 New Culvert 12. Overland flow path No Circular 0.75 0.75 0.00 0.44 1 39 Scruffy dome inlet; Square Edge Headwall outlet 2 3 Scruffy inlet
7 32345 New Culvert 7. Overland flow path Yes Rectangular 1.50 1.00 0.25 1.13 1 48 Flared wingwalls, 30 to 75 degrees. 2 3 Screen inlet
6 32625 New Culvert 6. Overland flow path No Rectangular 2.00 1.00 0.00 2.00 1 62 Flared wingwalls, 30 to 75 degrees. 2 3 Screen inlet
5 32950 New Culvert 5. Overland flow path Yes Rectangular 2.00 1.00 0.25 1.50 1 71 Flared wingwalls, 30 to 75 degrees. 2 3 no*
4 33375 New Culvert 4. Overland flow path No Rectangular 1.50 1.00 0.00 1.50 1 49 Flared wingwalls, 30 to 75 degrees. 2 3 no*

Culverts (overland flow path, offline)
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Forebay, Wetland and Pond Facilities Soakage Facilities

Pond Facility
ID

Road
Chainage

Project
Footprint

Catchment

Design volume (m3) Design

Discharge into
Stream Name

Ground Soakage
Dimensions

(LxWxH = Volume)
(m) and (m3)

Ground Soakage
Area
 (m2)

"Forebay
(ave. 1.5m

depth)"

"Wetland
(ave. 0.5m depth)"

"Attenuation Basin
(max 1.5m depth)"

Total Pond
Facility

FootprintForebay Wetland Attenuation Basin

(m) (ha) (m3) (m3) (m3) Area (m2) Area (m2) Area (m2) Depth (m) Outlet Throttle DN (mm) Area (m2)
1 10,500 3.08 300 500 2,300 300 1,100 2,300 1.0 50 3,700 Koputaroa
2 11,200 3.30 300 500 2,300 350 1,200 2,600 1.1 50 4,150 Koputaroa
3 12,350 9.00 700 1,300 3,000 600 2,300 5,000 1.4 100 7,900 Koputaroa
4 13,300 13.72 1,200 2,900 5,500 800 6,300 8,400 1.1 100 15,500 Koputaroa
5 15,500 5.16 400 900 2,700 400 2,100 3,200 1.4 70 5,700 100% ground

soakage facility
within Lake

Horowhenua
catchment

60x60x1.5 = 5,400  3,600
6 16,100 3.83 300 600 2,400 250 1,200 2,700 1.1 50 4,150 60x60x1.5 = 5,400  3,600
7 16,700 6.68 500 1,100 3,200 500 2,500 4,300 1.2 70 7,300  75x75x1.5 = 8,100  5,625
8 17,600 5.05 400 900 2,700 400 2,100 3,200 1.4 70 5,700  80x80x1.5 = 9,600  6,400
9 18,700 28.83 2,600 5,700 8,900 2,000 12,100 14,000 1.2 135 28,100  105x105x1.5 = 11,100  16,650

10 22,300 11.05 900 1,800 5,000 750 3,400 5,300 1.5 90 9,450 Ohau River
11 23,600 6.73 500 1,100 3,200 500 2,500 4,300 1.2 70 7,300 Kuku Stream
12 23,900 10.80 800 1,700 4,800 750 3,200 4,900 1.5 102 8,850 Kuku Stream
13 26,150 3.16 300 500 2,400 250 1,200 2,600 1.2 48 4,050 Waikawa Stream
14 28,200 10.26 750 1,600 4,200 750 3,200 4,800 1.5 100 8,750 Manakau Stream
15 29,600 5.50 400 900 2,700 400 2,100 3,300 1.4 70 5,800 Manakau Stream
16 30,400 2.76 300 500 2,400 250 1,200 2,500 0.9 50 3,950 Waitohu Stream
17 32,300 10.22 750 1,500 4,200 700 3,200 4,800 1.5 95 8,700 Waitohu Stream
18 34,000 3.08 300 500 2,300 300 1,200 2,300 1.4 45 3,800 Waitohu Stream
19 34,100 2.96 300 500 2,400 350 1,350 2,600 0.9 50 4,300 Waitohu Stream

Swale-to-Swale Cross Culverts
Culvert ID Chainage Type Size (DN) Length (m)

CCVT1 10500 RCRRJ 450 58
CCVT2 11600 RCRRJ 375 35
CCVT3 13400 RCRRJ 1050 80
CCVT4 14150 RCRRJ 675 35
CCVT5 15500 RCRRJ 450 35
CCVT6 16050 RCRRJ 450 35
CCVT7 16775 RCRRJ 525 35
CCVT8 17725 RCRRJ 525 35
CCVT9 18625 RCRRJ 375 30
CCVT10 18650 RCRRJ 375 40
CCVT11 18675 RCRRJ 525 45
CCVT12 22275 RCRRJ 675 55
CCVT13 23600 RCRRJ 675 35
CCVT14 23875 RCRRJ 675 110
CCVT15 26150 RCRRJ 525 80
CCVT16 27525 RCRRJ 675 40
CCVT17 28125 RCRRJ 450 75
CCVT18 29600 RCRRJ 675 60
CCVT19 32400 RCRRJ 675 60
CCVT20 34000 RCRRJ 675 70

New Culvert 4. Flared wingwalls, 30 to 75 degrees.
Culverts (overland flow path, offline)

42.rd 11050 offline New Culvert 42.rd Overland flow path Yes Circular 0.45 0.45 0.00 0.13 1 16 Square Edge Headwall. 1 2 no*
42.1a 10900 offline New Culvert 42.1a Overland flow path No Circular 0.45 0.45 0.00 0.16 1 45 Square Edge Headwall. 1 2 no*
39.su 13150 offline New Culvert 39.su Overland flow path No Circular 0.38 0.38 0.00 0.11 1 22 Square Edge Headwall. 1 2 no*
39.rd 13200 offline New Culvert 39.rd Overland flow path No Rectangular 2.00 1.00 0.00 2.00 1 27 Flared wingwalls, 30 to 75 degrees. 2 3 no*
36.6r 16100 offline New Culvert 36.6r Overland flow path No Rectangular 2.00 1.00 0.00 2.00 1 34 Flared wingwalls, 30 to 75 degrees. 2 3 Screen inlet
36.4a 18550 offline New Culvert 36.4a Overland flow path No Rectangular 2.00 1.00 0.00 2.00 1 18 Flared wingwalls, 30 to 75 degrees. 2 3 Screen inlet
36.3a 18650 offline New Culvert 36.3a Overland flow path No Circular 0.75 0.75 0.00 0.44 1 18 Square Edge Headwall. 2 3 Screen inlet
36.2a 18900 offline New Culvert 36.2a Overland flow path No Rectangular 3.00 1.00 0.00 3.00 1 19 Flared wingwalls, 30 to 75 degrees. 2 3 Screen inlet
36.1a 19250 offline New Culvert 36.1a Overland flow path No Circular 0.90 0.90 0.00 0.64 1 17 Square Edge Headwall. 2 3 Screen inlet
35.5r 19600 offline New Culvert 35.5r Overland flow path No Circular 0.38 0.38 0.00 0.11 1 22 Square Edge Headwall. 1 2 no*
34.2a 21650 offline New Culvert 34.2a Overland flow path No Rectangular 1.50 1.00 0.00 1.50 1 9 Flared wingwalls, 30 to 75 degrees. 2 3 no*
34.1b 21600 offline New Culvert 34.1b Overland flow path No Rectangular 1.50 1.00 0.00 1.50 1 22 Flared wingwalls, 30 to 75 degrees. 2 3 no*
34.1a 21650 offline New Culvert 34.1a Overland flow path No Rectangular 1.50 1.00 0.00 1.50 1 82 Flared wingwalls, 30 to 75 degrees. 2 3 no*
25.su 27450 offline New Culvert 25.su Overland flow path No Circular 0.38 0.38 0.00 0.11 1 15 Square Edge Headwall. 1 2 no*
25.rd 27100 offline New Culvert 25.rd Overland flow path No Circular 0.38 0.38 0.00 0.11 1 26 Square Edge Headwall. 1 2 no*
19.r2 28900 offline New Culvert 19.r2 Overland flow path No Circular 0.38 0.38 0.00 0.11 1 7 Square Edge Headwall. 1 2 no*
13.rd 31010 offline New Culvert 13.rd Overland flow path No Circular 0.75 0.75 0.00 0.44 1 6 Square Edge Headwall. 2 3 no*
12.sd 31150 offline New Culvert 12.sd Overland flow path No Circular 0.38 0.38 0.00 0.11 1 17 Square Edge Headwall. 1 2 no*
8.rd 32130 offline New Culvert 8.rd Overland flow path No Circular 0.45 0.45 0.00 0.16 1 6 Square Edge Headwall. 1 2 no*
7.rd 32330 offline New Culvert 7.rd Overland flow path No Circular 0.75 0.75 0.00 0.44 1 6 Square Edge Headwall. 2 3 no*
5.ru 32900 offline New Culvert 5.ru Overland flow path No Circular 0.38 0.38 0.00 0.11 1 6 Square Edge Headwall. 1 2 no*
5.rd 32940 offline New Culvert 5.rd Overland flow path No Circular 0.38 0.38 0.00 0.11 1 7 Square Edge Headwall. 1 2 no*
5.r2 32950 offline New Culvert 5.r2 Overland flow path No Rectangular 1.50 1.00 0.00 1.50 2 6 Flared wingwalls, 30 to 75 degrees. 2 3 no*
1.rd 34000 offline New Culvert 1.rd Overland flow path No Circular 0.38 0.38 0.00 0.11 1 9 Square Edge Headwall. 1 2 no*
0.rd 34350 offline New Culvert 0.rd Overland flow path No Circular 0.38 0.38 0.00 0.11 1 7 Square Edge Headwall. 1 2 no*
0.r2 34700 offline New Culvert 0.r2 Overland flow path No Circular 0.38 0.38 0.00 0.11 1 24 Square Edge Headwall. 1 2 no*
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