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Introduction

Significant money spent on detailed stormwater models
Major Assumption: all water gets into the system
Realities:

• Systems are not well designed or maintained
• Little is understood regarding inlet capacities
• Stormwater pipes are potentially under utilised resulting 

in additional overland flows and flooding
No agreed design approach currently exists for the 
Auckland Region or for other regions.
This study was commissioned to review catchpit types 
and better understand capacities



Presentation Overview

Existing Catchpits used in Auckland
Theoretical Study
Design Approach
Laboratory Testing
Further Work



Catchpit Types

Single Standard Pit
• Capacity assumed to be as high as 70l/s, 

however field tests undertaken (Opus, 2002) 
indicated capture rates ranging from 10 to 
25l/s

Splaypit
• Single splay (2.4m) or double splay (3.6m). 

Accessed by a manhole within the berm
• The capture rate anecdotally considered to be 

in excess of 70l/s
Max Pit

• Precast lintel (1.2m or 2.4m) and Max Q grate
• Extensive laboratory testing undertaken at 

University of South Australia
• Auckland City standard details specify a 

225mm dia half siphon outlet with a capacity of 
50l/s. Catchpit capacity is higher



Catchpit Types

Mega Pit
• Hynds specifies capacities up to 800l/s for 

the catchpit located in a sag location. The 
capacity of this device would likely be 
determined by the outlet pipe.

Super Pit
• Designed by Auckland City engineers 

(circa 1996) to solve a discrete flooding 
problem. 

• The device was not intended as a high 
capacity inlet however the casts were 
obtained and are currently being 
manufactured by Hynds

• No field testing is known to have taken 
place. Hynds staff indicate capacity of 50-
60l/s



Theoretical Study

Research was undertaken to 
determine what methods existed to 
determine the theoretical inlet 
capacity of catchpits

HEC-22 (US Highway Administration) 
was widely regarded as the most 
detailed and accurate method.



Flow Capture Theory

1. Catchpits on Grade
Hydraulic capacity of catchpit on grade 
dependent on:

Approach Flow
Longitudinal Grade
Road Cross-fall
Kerb and Channel Geometry
Catchpit Grate Geometry
Catchpit Lintel Opening
Blockage

2. Catchpits in Sag
Inlets in sag locations initially operate as 
weirs in low head conditions and then 
transition to orifices at greater head 
depths



HEC-22: Urban Drainage Design Manual 
(FHWA, 2001)

Considered the most important 
design reference that allows the 
estimation of inlet hydraulic
capacities

Developed from extensive 
testing 

Result is a series of charts and 
formulae that apply to a variety 
of catchpit types

Separate capacity calculations of the inlet grating and also the kerb 
back entry

For example, 
• Approach flow 100l/s
• type 6 grate intercepts 55l/s
• 1.5m long kerb opening intercepts 20l/s
• Total intercepted flow 75l/s

Intercepted flow 
for Type 6 grate. 
55l/s

Intercepted flow for 
1.5m back entry. 
20l/s



Practical Outputs

Using HEC-22, a theoretical capacity database can be 
developed for any catchpit

With detailed design inputs (longitudinal grade, crossfall, 
catchment flows), a flow width can be calculated within 
the road 

Referencing the catchpit database the capture and 
bypass flows can be determined



Applying HEC-22 to Auckland Catchpits

HEC-22 was applied to typical Auckland Catchpits
Two larger Brisbane City Council catchpits were also 
included
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Observations:
The intercepted flows become unrealistic as the approach flow 
increases above 0.5m3/s

Maximum capacity would be determined by the outlet capacity 
There is no data within HEC-22 for standard Auckland catchpit grates 
which may result in inaccurate results 
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Applying HEC-22 to Auckland Catchpits



Recommended Design Approach

Determine total catchment area and flows (road reserve and adjacent 
land )
Pre-determined locations i.e. prior to bus stops and pedestrian 
crossings, at tangent points on road alignments etc
Where the flow exceeds allowable limits (eg 1.2m width, or depth x 
velocity limit) a catchpit should be positioned.
Where flow width is not exceeded impose maximum spacing 

NOTES

Use interpolate to 
the right for RL's at 
1m intervals from 
10m chainages

approximate 
value entered 

manually 
(nearest 0.5%)

From 'Half Rd Width' 
above, referencing 
TP108 Approach 

Flow sheet

Calculate per 
meter and 
input here

Input type 1 or 2 at compustary 
locations 1st then where flow 

width exceeds maximum 
allowable

Chainage RL Longitudinal Road Width Road Area Road crossfall Runoff Additional flow Total Flow width Flow Insert Catchpit Captured flow Bypass
Grade m m2 From Road from off site Gutter Flow indexed Width Type 1-2

0 80.000 (m3/s) (m3/s) (m3/s) (m)
5 79.950 1.0% 10.00 50.00 3.0% 0.001156 0.0012 0.1057
10 79.900 1.0% 10.00 50.00 3.0% 0.001156 0.0023 0.2115 0.6539 0.0000 0.0023
15 79.850 1.0% 10.00 50.00 3.0% 0.001156 0.0035 0.3172 0.7612 0.0000 0.0035
20 79.800 1.0% 10.00 50.00 3.0% 0.001156 0.0046 0.4229 0.8480 0.0000 0.0046
25 79.750 1.0% 10.00 50.00 3.0% 0.001156 0.0058 0.5287 0.9220 0.0000 0.0058
30 79.700 1.0% 10.00 50.00 3.0% 0.001156 0.0069 0.6064 0.9872 0.0000 0.0069
35 79.650 1.0% 10.00 50.00 3.0% 0.001156 0.0081 0.7618 1.0460 0.0000 0.0081
40 79.600 1.0% 10.00 50.00 3.0% 0.001156 0.0092 0.8396 1.0997 0.0000 0.0092
45 79.550 1.0% 10.00 50.00 3.0% 0.001156 0.0104 0.9173 1.1493 0.0000 0.0104
50 79.500 1.0% 10.00 50.00 3.0% 0.001156 0.0116 0.9674 1.1957 0.0000 0.0116
55 79.450 1.0% 10.00 50.00 3.0% 0.001156 0.0127 1.0175 1.2392 1 0.0120 0.0007
60 79.400 1.0% 10.00 50.00 3.0% 0.001156 0.0019 0.1057 0.6037 0.0000 0.0019
65 79.350 1.0% 10.00 50.00 3.0% 0.001156 0.0030 0.3172 0.7232 0.0000 0.0030
70 79.300 1.0% 10.00 50.00 3.0% 0.001156 0.0042 0.4229 0.8165 0.0000 0.0042
75 79.250 1.0% 10.00 50.00 3.0% 0.001156 0.0053 0.5287 0.8948 0.0000 0.0053
80 79.200 1.0% 10.00 50.00 3.0% 0.001156 0.0065 0.6064 0.9631 0.0000 0.0065
85 79.150 1.0% 10.00 50.00 3.0% 0.001156 0.0076 0.6841 1.0241 0.0000 0.0076
90 79.100 1.0% 10.00 50.00 3.0% 0.001156 0.0088 0.7618 1.0796 0.0000 0.0088
95 79.050 1.0% 10.00 50.00 3.0% 0.001156 0.0100 0.8396 1.1307 0.0000 0.0100
100 79.000 1.0% 10.00 50.00 3.0% 0.001156 0.0111 0.9674 1.1783 0.0000 0.0111
105 78.950 1.0% 10.00 50.00 3.0% 0.001156 0.0123 1.0175 1.2228 1 0.0120 0.0003
110 78.900 1.0% 10.00 50.00 3.0% 0.001156 0.0014 0.1057 0.5454 0.0000 0.0014

Example tool based on cross fall of 3%, half road width 
8m, mannings ‘n’ 0.015, max allowable flow width 1.2m, 
blockage factor not applied.



Typical Design Example

Glenfield Road Stage 4
Step 1: Determine Catchment 
Area & flows

• Full road reserve (pervious 
and impervious

• Adjacent land falling toward 
road



Typical Design Example

Step 2: Pits at Pre-determined Locations

Step 3: Locate catchpits based on max allowable flow width or max 
allowable spacing (whichever is lesser)

Max 60m

Max 1.2m



Theory Vs Testing



Theory Based vs Tested Capacity

When lab test results are compared against HEC-22 results there is 
a significant degree of discrepancy in some cases.

Source: Pezzaniti et al, 2005



Testing Proposed

Improved accuracy of results
Capacity design charts can be developed based on lab tests
Raw test data can be used to develop the catchpit capacity database
Based on this - a robust, standardised, city-wide design approach can 
be put together

2400mm lintel Charts - Brisbane City Council



University of South Australia

Large rig which can vary flows, grades,  crossfalls, kerb types



Further Work

Undertake Detailed lab testing
Continue investigation into contaminant removal efficiencies



Thank You


