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CULVERT INFORMATION

INLET/OUTLET STRUCTURE = FLARED WINGWALL
INLET PRE-DEV VELOCITY = 1.1m/s

INLET POST-DEV VELOCITY = 1.2m/s

OUTLET PRE-DEV VELOCITY = 1.7m/s

OUTLET POST-DEV VELOCITY = 1.6m/s

RIPRAP @ = 200mm

RIPRAP LENGTH =4m

RIPRAP WIDTH = 12m
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CULVERT ACCESS FOR MAINTENANCE - NORTH ACCESS.
+ SEE LONGITUDINAL SECTION ON DWG §1-4820
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DATUM = 50
DESIGN SURFACE S s
DEPTH TO INVERT alg s
oo o
INVERT LEVEL = S
EXISTING SURFACE 2 N
5.45%
PIPE DETAILS 4000x2000mma
BOX
LENGTH 18.35m

Culvert 01 - LONGSECTION
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V)
CULVERT ACCESS FOR MAINTENANCE - SOUTH ACCESS CHAINAGES S § § §
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CULVERT INFORMATION

INLET/OUTLET STRUCTURE = HEADWALL
INLET PRE-DEV VELOCITY = 0.6m/s

INLET POST-DEV VELOCITY = 0.4m/s
OUTLET PRE-DEV VELOCITY = 0.8m/s

= o
OUTLET POST-DEV VELOCITY = 1.4m/s N N
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EXISTING SURFACE & &
PRIVATE CULVERT ACCESS FOR MAINTENANCE PIPE DETAILS &%

RCRRJ Class 4
LENGTH 6.56m

Culvert 02 - LONGSECTION
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NS cuvert 20

JOAL 40

EMBEDDED 650mm
SPAN >1.3x STREAM BED WIDTH
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DESIGN SURFACE

CUT/FILL DEPTHS

EXISTING SURFACE

10.0 16.53 3.33 | 19.86 /
20.0 18.47 1.68 | 20.15 '\

CHAINAGES
Culvert 02 - ELEVATION VIEW
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CULVERT ACCESS FOR MAINTENANCE - WEST ACCESS.
SEE LONGITUDINAL SECTION ON DWG $1-4820
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DATUM = -1.0
DESIGN SURFACE = 2
DEPTH TO INVERT b ©
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2.48%
PIPE DETAILS 5000x4000mme
BOX
LENGTH 20.13m
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CULVERT INFORMATION !
INLET/OUTLET STRUCTURE = FLARED WINGWALL / Culvert 03 - ELEVATION VIEW
INLET PRE-DEV VELOCITY = 1.1m/s
INLET POST-DEV VELOCITY = 1.1m/s SCALE HORIZ=1:500 @ A3 VERT=1:500 @ A3
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CULVERT INFORMATION \
INLET/OUTLET STRUCTURE = FLARED WINGWALL \
INLET PRE-DEV VELOCITY = 1.6m/s \

INLET POST-DEV VELOCITY = 1.5m/s
OUTLET PRE-DEV VELOCITY = 2.0m/s

OUTLET POST-DEV VELOCITY = 1.1m/s \
RIPRAP @ = 250mm
RIPRAP LENGTH = 5m
RIPRAP WIDTH = 15m
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CULVERT ACCESS FOR MAINTENANCE. EAST ACCESS
SEE LONGITUDINAL SECTION ON DWG S1-4821
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DEPTH TO INVERT sls 3
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EXISTING SURFACE & S
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PIPE DETAILS 5000x4000mma
BOX
LENGTH 17.75m
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CULVERT INFORMATION

INLET/OUTLET STRUCTURE = FLARED WINGWALL
INLET PRE-DEV VELOCITY = 2.3m/s

INLET POST-DEV VELOCITY = 0.4m/s

OUTLET PRE-DEV VELOCITY = 0.9m/s

OUTLET POST-DEV VELOCITY = 1.4m/s N
RIPRAP @ = 150mm 5 Y
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RIPRAP WIDTH = 12m S o Q
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SPAN>13x STREAMBEDWIDTH |~
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CULVERT INFORMATION
INLET/OUTLET STRUCTURE = FLARED
WINGWALL

INLET PRE-DEV VELOCITY = 1.1m/s
INLET POST-DEV VELOCITY = 0.8m/s ,'
OUTLET PRE-DEV VELOCITY = 1.5m/s
OUTLET POST-DEV VELOCITY = 0.6m/s

RIPRAP @ = 150mm - JOAI3 © °
RIPRAP LENGTH = 4m e \\\ \@ - %
RIPRAP WIDTH = 12m E ©
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DESIGN SURFACE g §
DEPTH TO INVERT E1E g
INVERT LEVEL g g §
3 *“‘*" EXISTING SURFACE & 2
“_161 " 3.34% =
PIPE DETAILS 4000x2000mma
BOX
LENGTH 29.93m
Culvert 06 - LONGSECTION
EMBEDDED 350mm
SPAN >1.3x STREAM BED WIDTH
| —
DATUM = 22.00 @/
CULVERT ACCESS FOR MAINTENANCE. SOUTH ACCESS e} © o < 9
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Culvert 06 - ELEVATION VIEW
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SCALE:
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CULVERT INFORMATION

INLET/OUTLET STRUCTURE = FLARED WINGWALL
INLET PRE-DEV VELOCITY = 0.3m/s

INLET POST-DEV VELOCITY = 0.8m/s

OUTLET PRE-DEV VELOCITY = 1.0m/s

OUTLET POST-DEV VELOCITY = 0.9m/s

RIPRAP @ = 150mm

RIPRAP LENGTH = 6m

RIPRAP WIDTH = 18m
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CULVERT INFORMATION

INLET/OUTLET STRUCTURE = FLARED WINGWALL
INLET PRE-DEV VELOCITY = 1.6m/s

INLET POST-DEV VELOCITY = 0.6m/s

OUTLET PRE-DEV VELOCITY = 1.2m/s

OUTLET POST-DEV VELOCITY = 0.6m/s

RIPRAP @ = 150mm Q
RIPRAP LENGTH =2m = 0
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| DATUM = 24.0
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MAINTENANCE - WEST ACCESS. N
SEE LONGITUDINAL SECTION ON N Culvert 08 - LONGSECTION
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CULVERT INFORMATION
INLET/OUTLET STRUCTURE = HEADWALL
INLET PRE-DEV VELOCITY = 0.8m/s

INLET POST-DEV VELOCITY = 0.3m/s
OUTLET PRE-DEV VELOCITY = 2.3m/s
OUTLET POST-DEV VELOCITY = 0.7m/s
RIPRAP @ = 150mm
RIPRAP LENGTH = 0.9m
RIPRAP WIDTH = 2.7m

SEE LONGITUDINAL SECTION ON DWG $1-4823
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| 1 ‘ ' - —  RON LENGTH 32.6m
‘ -/ Culvert 09 - LONGSECTION
EMBEDDED 150mm
Culvert 9/1
DATUM = 26.00 \—/\———\Of_/
CULVERT ACCESS FOR MAINTENANCE - SOUTH ACCESS. DESIGN SURFACE % § % ;; g
SEE LONGITUDINAL SECTION ON DWG S$1-4823
CUT/FILL DEPTHS = & & S R
EXISTING SURFACE z 2 5 : S
CHAINAGES 3 S = = =
Culvert 09 - ELEVATION VIEW
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INLET/OUTLET STRUCTURE = HEADWALL
INLET PRE-DEV VELOCITY = 1.2m/s

INLET POST-DEV VELOCITY = 0.7m/s
OUTLET PRE-DEV VELOCITY = 0.8m/s
OUTLET POST-DEV VELOCITY = 0.4m/s
RIPRAP @ = 150mm

RIPRAP LENGTH = 2.1m

RIPRAP WIDTH = 6.3m
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CUT/FILL DEPTHS 8 2 5 g
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CHAINAGES S S = S
Culvert 10 - ELEVATION VIEW
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CULVERT INFORMATION —e

INLET/OUTLET STRUCTURE = FLARED WINGWALL
INLET PRE-DEV VELOCITY = 0.4m/s

INLET POST-DEV VELOCITY = 0.9m/s

OUTLET PRE-DEV VELOCITY = 1.2m/s

OUTLET POST-DEV VELOCITY = 1.2m/s

RIPRAP @ = 150mm

RIPRAP LENGTH =4m

RIPRAP WIDTH = 12m

Culvert 11/2

Culvert 11/1
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m DATUM = 13.0
CULVERT ACCESS FOR MAINTENANCE - WEST ACCESS. JC>) DESIGN SURFACE 2 §
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BOX
LENGTH 29.91m
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S 00)( 700 Culvert 11 - LONGSECTION
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DESIGN SURFACE g 2 2 2 z
CUT/FILL DEPTHS 2 K S 2 8
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CHAINAGES 3 2 2 g 2
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I ) I
CULVERT INFORMATION
INLET/OUTLET STRUCTURE = HEADWALL
INLET PRE-DEV VELOCITY = UNDEFINED
INLET POST-DEV VELOCITY = UNDEFINED
OUTLET PRE-DEV VELOCITY =0.1m/s
OUTLET POST-DEV VELOCITY = 0.2m/s
RIPRAP @ = 150mm
RIPRAP LENGTH = 0.9m
RIPRAP WIDTH = 2.7m
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[/ Culvert 12/1
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DESIGN SURFACE e s
PRIVATE CULVERT ACCESS FOR MAINTENANCE « &
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DESIGN SURFACE § i
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EXISTING SURFACE 3 z

CHAINAGES P §

Culvert 12 - ELEVATION VIEW
SCALE HORIZ=1:500 @ A3 VERT=1:500 @ A3
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DELMORE STORMWATER RESOURCE CONSENT
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LEGEND:

PRE-DEVELOPMENT WATER LEVEL

POST-DEVELOPMENT WATER LEVEL

100-ARI WATER LEVEL 3.8CC
(100% BLOCKED CULVERT)
RL=21.80m (POST-DEVELOPMENT)
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CULVERT ChECKLIST Cuvert 1 Cuvert Cuverts Cuverta Cuverts Cuvert6 Cuvert7 Cuverts Cuverts Culvert 10 Culvert 11 Culvert12
Bx2m boc 1950mm dia Sxam boc Sxam boc xim boc Bx2m boc 6x2m boc 2e1m boc 900mm dia 2100mm dia ax1.7m box 1500mm dia
Ownership Private Private

1% AEP Characteristcs (Flood Model)

Calculated Flow Rate: 2.67cms.

Tallwater Level:16.75m
Freboard o road: 6 50m

Caleulated Flow Rate: 71.02cms

Caleulated Flow Rate: 70.90cms

Caleulated Flow Rate: 11.51cms

Calculated Flow Rate: 7.91cms.

Tailwater Level: 24.50m
14.35m

Calculated Flow Rate: 1.41cms.

Tallwater Level: 36.47m
Freeboard toroad: 8 77m

Calculated Flow Rate: 3.68cms.

Caleulated Flow Rate: 17.98cms

Caleulated Flow Rate: 3.00cms.

Tallwater Level:34.13m
Freboard toroad: 2.99m

Caleulated Flow Rate: 37.66cms

Tailwater Level: 20 85m

10.24m

Tallwater Level: 28.73m
161m

4398

CHECKOK

COMMENTS.

CHECKOK

COMMENTS.

CHECKOK

COMMENTS.

CHECKOK

COMMENTS.

CHECKOK

COMMENTS.

CHECKOK

CHECKOK

COMMENTS.

CHECKOK

COMMENTS.

CHECKOK

COMMENTS.

CHECKOX

COMMENTS.

CHECKOK

COMMENTS.

CHECKOK

Ifthe culvert embankment can be considered a dam under
the dam safety regulations, the requirements of those:
regulations shall take prececence over those stated here. The
following thresholds under the AUP apply:

1)Vertical heght from the downstream toe of the.
embankment tothe top is more than 4 m and

2) The total stoed volume.

7S Consulting have classified as a dam

7S Consulting have classiied as ot a dam

(Caterstoflows up t0 1% AEP. ffect on

(Caters toflows up t0 1% AEP. ffect on

Caters toflows up t0 1% AEP. ffect on

(Caters toflows up t0 1% AEP. ffect on

(Caters toflows up t0 1% AEP. ffect on

(Caters toflows up t0 1% AEP. ffect on

(Caters toflows up t0 1% AEP. ffect on

(Caters toflows up t0 1% AEP. ffect on

(Caters toflows up t0 1% AEP. ffect on

(Caters toflows up t0 1% AEP. ffect on

(Caters toflows up t0 1% AEP. ffect on

Caters toflows up t0 1% AEP. ffect on

levels generated by the 1% AEP event without adversely

model

model

model

model

model

model

model

model

model

model

model

model

1%

lower than soffit

invert of the pipe and shallprovide 500 mm freeboard to the
dge of the seal o the road (o similar eature] a the top of

)
created by the 10% AEP cvent shal not be higher than the

invert. Frecbosrd satisfied.
10% AEP: Headwater lower than soffit

10% AEP: Headwater lower than soffit

10% AEP: Headwater lower than soffit

10% AEP: Headwater above sofit

invert. Frecbosrd satisfied.
10% AEP: Headwater lower than soffit

invert. Frecbosrd satisfied.
10% AEP: Headwater lower than soffit

10% AEP: Headwater above soffit

10% AEP: Headwater above sofit

10% AEP: Headwater lower than soffit

10% AEP: Headwat

er above sofft

invert. Frecbosrd satisfied.
10% AEP: Headwater lower than soffit

Culverts shallbe designed such that the maximu velocity

t far lower velocities than the maximum allowed within the

Velocity < 6m/s

Velocity < m/s

Velocity < m/s

Velocity < 6m/s

Velocity < m/s

Velocity < 6m/s

Velocity < m/s

Velocity < 6m/s

Velocity < m/s

Velocity < m/s

Velocity < 6m/s

Velocity < m/s

 Culvrts shallbe designed such that forthe 50% AEP design
storm, an absolute minimum velocity of 0.6 mys and desired
minimum of 1

Minimum > 0.6m/s

Minimum > 0.6m/s

Minimum > 0.6m/s

Minimum > 0.6m/s

Minimum > 0.6m/s

Minimum > 0.6m/s

Minimum > 0.6m/s

Minimum > 0.6m/s

Minimum > 0.6m/s

Existing wetland requirements constran the
designs vertcalalgnment and prevent a larger
elociy from being achieved.

Minimum <0.6m/s. The upstrea catchment ks

during the SWCoP culvert blockage assessment),

Culvrts shall ave & minimum internal diameter f 375 rm
(for vehiclecrossing standards refe to the Auckand
Transport Code of ractice and Auckland Transport Technical

A suitabl transtion structure s required at both th et
and outle to the proposed culvert which shallensure that
there s no scour or eosion inthe watercourse, private.
property and/or the road formation (efer to the Auckiand
Transport Code of ractice and Auckland Transport Technical

A secondary flow path shallbe kept unobstructed at al
times. The secondary flow path design shal assume the ttal

and 50% capacity reduction i the culvert i greater than or
equal to DN1,500 1.77m#2), unless demonstrated by
pecifc desin to Auckland Councifs approvalthat a lower
blockage factor can bo applied

Culvert has capacity I 0% bocked

(Culvert has capacity f 0% bocked

B Roadtabe

B Roadtabe

Culvert has capacity I 50% bocked

(Culvert has capacity f 0% bocked

(Culvert has capacity I 0% bocked

B

which s
The effect

for up/down stream property i less than minor.

function. The effect for up/down stream property
isless than mir.

function. The effect for up/down stream property
isless than mir.

(Culvert has capacity f 50% bocked

(Culvert has capacity I 50% bocked

Allowance for 100% blockage of pipes greater than DNL500

blockage resulting from the contributing catchment shall be
assessed on a case by-case basis this includes stuations
where asafety grillor debri sreen s used)

specifc cuvert design (including consideration of

'No Obtrusive brand names on proprietary devices and other
visile components of the stormwater system shalbe visile

v

v

v

v

For culverts whose inlets may be dificult to locate if

Practice and Auckiand Transport Technical Design Manual
requirements.

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Provison of safety measures may be required, e barrier
long the culvert headwall refe to the Auckland Transport
Code of Practice and Auckland Transport Technical Design
Many

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Culvrts under road fencing or bariersare o be designed to
ckdand

Detal TaC

Detals TaC

Detals TaC

Detals TaC

Detals TaC

Detals TaC

Detals TaC

Detals TaC

Detal TaC

Detals TaC

Detals TaC

Detals TaC

 adequate provision shall be made for maintenance, This shall
include, but not be imied to, access to ilet and outlet for
inspection, debrisremval and scour protection

(Access for maintenance provided

(Access for maintenance provided

(Access for maintenance provided

(Access for maintenance provided

(Access for maintenance provided

(Access for maintenance provided

(Access for maintenance provided

(Access for maintenance provided

(Access for maintenance provided

(Access for maintenance provided

(Access for maintenance provided

(Access for maintenance provided

Fish passage shall be provded In accordance with Section
428,

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

Detals ToC

The need for debris screens shalbe subject to specifc
desin, considering the ikelihood of debrisflowing from the

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

Not required

&

Jand Council

Single circular culvert

Single box cuvert

Single box cuvert

Single box cuvert

Single box cuvert

Single box cuvert

Single box cuvert

Single circular culvert

Single ircular culvert

Single box cuvert

Single ircular culvert

NE
(The culvert must provide for the same passage of fish
upstream and downsiream as would exit without the
culvert, except as required to cary out the works to place,

fiveror connected area

The culvert must be laid paralle o the siope of the bed of thel
v

The mean cross-sectional water velociy n the culvert must
be no greater than that inallimmediately adjoining river
reaches

The culvert’s width where ¢ mtersects with the bed of the
fiver or connected area (5 and the width of the bed at that
lacation (w), both measured in metres, must compare 35
follows: ) where w3, 52 1.3 xw: (i where w> 3,52 (1.2
w+06

Located in wide flatarea. Impractica t span the,
bed compltely

bed compltely

bed completely

The culvert must be ope-bottomed or s nvert must be
placed so tha at least 25%of the culvert’s diameter s below

The bed substrate must be present over the ful ength of the
culvert and stable a the flow rate at or below which the
wter flows for 80% of the time.

The culvert providesfor continuity o geomorphic processes.
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