
Index 
Page references for Part A have the prefix 'Part A' (e.g. 
aquatic invertebrates, Part A[2-11]), references for Part B 
have no prefixes (e.g. afflux at bridges and other structures, 
22-10), and references for appendices are denoted with an 
'A' (e.g. backwater calculation,A-10). 

[A] 
Afflux at bridges and other structures, 22-10 
Aggressive groundwater, 14-5 
Air entrailIDlent, 22-14 to 22-15 
Appearance of waterway structures, 13-5 
Approved materials web site, 14-4 
Aquatic invertebrates, Part A[2-11], 3-3, 3-6 to 3-9 

feeding preferences, 3-7 to 3-9 
habitat preferences, 3-7 to 3-9 
insect pests, 18-3 to 18-4 

Aquatic plants - see aquatic vegetation 
Aquatic vegetation, 2-10 to 2-11,8-7,9-17 to 9-18,19-5 

loss, 2-10 
maintenance, 2-10 to 2-11,8-7,9-17 to 9-18, 19-5 
planting, 9-17 
proliferation, 2-11 

Areal reduction ['lctor, 21-9 

Backwater calculation,A-8 to A-9 
Bank materials, 9-14 to 9-15 
Bank profile, 9-12 to 9-13 

Bank protection- see bank stabilisation 
Bank regrading, 12-6 
Bank stabilisation, 7-7 to 7-9,9-14 to 9-15, 12-6 to 12-9 
Bank vegetation, 9-16-see also riparian vegetation 
Base flow, 2-5 
Basins - see detention basins; soakage basins 
Bed shear stress and the stable bed, 9-6, 22-10 to 22-12 
Bend losses at channel bends, 22-8 
Bend losses in culverts and pipes, 22-14 
Biosecurity, 11-8 to 11-10 
Birds, 3-11 to 3-18, 10-6 

habitat preferences table, 3-14 to 3-15 
restoring habitat, 3-12 to 3-17, 10-6 

Blackflies, 18-3, 19-5 
Boulders and cobbles, 9-14 
Bridges, 13-3 to 13-7 

appearance, 13-4 to 13-5 
hydraulic design criteria, 13-6 to 13-7 
safety, 13-6 
consents, 17-4 to 17-6, 20-7 

Building next to waterways, 12-9 
Building consents, 17-8, 20-6 to 20-7 

Cables, ducts and service pipes, 9-19, 13-5 
Canterbury 111udfish, 3-6, 3-10, 10-6 
Channel bed stabilisation, 12-5 to 12-6 

Channel cross-section, 9-11 to 9-13 
Channel meandering, 9-6 to 9-7 
Channel of composite roughness, 22-4 
Channel stabilisation, 7-7 to 7-10, 12-5 to 12-6,22-10 

to 22-12 
Channel widths and depths, 9-11 to 9-12 
Checklist 

design of treatment systems, 6-42 
operation and maintenance, 19-4 to 19-5 
site assessment, Part A[3-8] 

Christchurch Drainage Board, 4-8, 8-3, 14-3, A-2 
Climate change, 20-3 to 20-4,A-2 
Coefficient of runoff, 21-6 to 21-8 
ConIDlUnity involvement, Part A[4-1 to 4-12] 
Computer software for water slllface profiles, 22-8 
Consent process, 17-1 to 17-8 
Consents, 9-10, 17-1 to 17-8, 20-6 to 20-7 

building, 17-8, 20-6 to 20-7 
City Council, 17-4 to 17-8 
Environment Canterbury, 17-4 to 17-5 

Consultation, Part A[4-7 to 4-12] 
Constructed wetlands, 6-30 to 6-38, 6-40 to 6-42 

design, 6-32 to 6-37 
monitoring, 6-41 to 6-42 
operation and maintenance, 6-38, 6-40 
types, 6-31 to 6-32 

Contaminants, 2-8 to 2-9,6-4 
Culture, PartA[2-18 to 2-22,3-23 to 3-24], 10-10 
Culverts, 13-3 to 13-12,22-12 to 22-15 

appearance, 13-4 to 13-5 
hydraulic design, 13-6 to 13-7,22-12 to 22-15 
pipe bend losses, 22-14 
providing fish access, 13-8 to 13-10 
safety, 13-6, 13-11 to 13-12 

Cutoff channels- see hillside interception channels 

[QJ 
Darcy-Weisbach formula, 22-3 
Daylighting,14-3 
Debris separation, 13-12, 14-8, 14-10-see a/so litter 

interception 
Definitions and useful numbers, A-2 to A-3 
Design storm duration, 21-3 to 21-6 
Detention basins, 6-24 to 6-29,6-35 to 6-37 

design considerations, 6-26 to 6-29 
operation and maintenance, 6-38 to 6-39 

Detention wet ponds 
monitoring, 6-41 to 6-42 

Double ring infiltrometer, 6-18 
Double ring infiltrometer test procedure,A-lO to A-11 
Drainage 

groundwater, 5-6 to 5-10 
natural processes, Part A[2-23] 
roadside, 5-3 to 5-5 

Drawing standards, A-6 

Dry basins-see detention basins 
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Ecological zone planting, 11-5 to 11-6 
Ecology 

general, Part A[2-9] 
developing visions, Part A[3-13 to 3-14] 

Entrance loss coefficients, 22-13 
Erosion processes, 2-6, 4-7 to 4-8, 12-3 to 12-4 
Erosion protection, 7-7 to 7-9, 12-5 to 12-9,9-14 to 9-15 

at outfalls, 14-13 
stable bed velocities, 22-11 

Essential public services-inundation criteria, 20-7 

Fences, waterway, 13-19 
Field drains-see subsoil drains 
Filling next to waterways, 12-9 
Financial comparison of costs, A-4 to A-5 
First flush interception, 6-13 
First flush volume determination, 6-14 
Fish, 2-11, 3-3 to 3-7,3-10, 10-6, 11-4 to 11-5 

barriers to access, 2-11 
feeding preferences, 3-10 
habitat preferences, 3-4 to 3-7, 3-10, 10-6, 11-4 to 11-5 

Fish access 
barriers to, 2-11 
culvert and weir design, 13-8 to 13-10 
floodgates, 13-15 
ford design, 13-11 

Flap valves, 13-14 to 13-5 
Flood level table, A-3 
Floodgates-fish access, 13-15 
Floodgates and flap valves, 13-14 to 13-5 
Flooding-level of risk, 20-4 
Floodplain management, 20-3 to 20-4 
Floodplain area, 9-13 
Fords, 13-11 
Free ovelfalls, 22-16 
Freeboard, 13-6,20-4 
Froude number, 9-8, 22-6, 22-12 

Geomorphology, 4-3 to 4-6 
Geomorphology and hydrology, 4-1 to 4-11 
Geotextiles, 12-5 to 12-6,14-5 
Grill design criteria, 13-11 to 13-13 
Ground soakage and permeability field testing,A-lO to A-12 
Groundwater drainage, 5-6 to 5-10 

Habitat fragmentation, 2-11 
Habitat preferences 

birds, 3-14 to 3-15, 10-6 
fish, 3-5 to 3-7,3-10,10-6,11-5 
invertebrates, 3-7 to 3-9,3-18 
plants, 10-5 to 10-6 

Head loss-change in aligmnent, 22-8 

Head loss-change in cross-section, 22-8 
Heritage, Part A[2-16, 3-21 to 3-22] 
Hill waterways, 7-1 to 7-11, 13-7 

bridge design, 13-7 
secondary flow paths, 20-5 
stabilisation, 7-7 to 7-9 

Hillside interception channels, 5-5, 20-7 
Hillside trenchline scour, 14-6 
Hillside pipes, 14-5 
Hydraulics, 22-1 to 22-17, A-19 
Hydraulic capacity of restored waterways, 9-5 
Hydrology-advanced analysis, 21-8 to 21-11 
Hydrology and geomorphology, 4-9 
Hyetographs, 21-8 to 21-10 

[IJ 
Impacts of development 

on geomorphology and hydrology, 4-9 
on soils, 4-7 to 4-8, 12-4 
on waterways and wetlands, 2-1 to 2-15 

Inanga, 3-5, 3-10, 11-5 
Inlet structures, 14-9 to 14-10 
Insect pests, 18-1 to 18-6,19-5 
Insects - see invertebrates 
Instream con1l11l11uties, 3-3 to 3-11 

monitoring, 3-11 
Inundation design criteria, 20-6 to 20-7 
Inundation design performance standards, 20-1 to 20-7 
Inundation design plulosophy, 20-4 
Inverse augerhole method, 6-18,A-11 
Invertebrates-see also aquatic invertebrates 

aquatic, Part A[2-11], 3-3, 3-6 to 3-9 
terrestrial, PartA[2-11], 3-18 

[RJ 
Kerb and channel, 5-5 

Land tenure identification, Part A[3-3] 
Landscape, Part[A 2-12,3-15 to 3-17] 
Level datum, A-2 
Lifelines considerations, 19-4 

pump stations, 13-16 to 13-17 
Lined drain flow nomograph,A-15 
Litter interception, 6-9, 14-8-see also debris separation 
Loess deposition and erosion characteristics, 7-5 
Logs and stumps, 9-15 
Lowland waterways 

categories, 8-4 to 8-5 
maintenance, 8-7 
restoration, 8-5 to 8-7,9-1 to 9-19 
length of, 8-3 

Macro pollutant traps, 6-8 to 6-9 
Macrophytes-sec aquatic vegetation 
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Maintenance-see also operation and maintenance 
aquatic plants, 2-10 to 2-11,8-7,9-18 
constructed wetlands, 6-38, 6-40 
detention basins, 6-38 to 6-39 
floodgates, 13-15 
lowland waterways, 8-7 
ponds, 9-10 
riparian planting, 11-10 to 11-11 
rivers, 8-7 
soakage systems, 6-38 to 6-39 

Manholes, 14-7 
Manning formula, 22-3 
Manning's roughness coefficient, 22-3 to 22-5 
Manning's roughness coefficient table, 22-5 
Marginal vegetation - see riparian vegetation 
Meandering the channel, 9-6 to 9-7 
Midges, 18-3, 19-5 
Minimum floor level, 20-6 
Monitoring 

constructed wetlands, 6-41 to 6-42 
detention basins, 6-41 to 6-42 
instrealTl comnmnities, 3-11 
overview, Part A[3-34] 
soakage systems, 6-40 to 6-41 

Mosquitoes, 18-3 to 18-6, 19-5 
Mudfish, 3-6, 3-10, 10-6 

Native birds, 3-11 
Natural asset management-overview, Part A[1-2] 
Natural asset management strategy- Port Hills, 7-4 
Non uniform flow, 22-6 to 22-7 

Operation and maintenance - see also maintenance 
constructed wetlands, 6-38, 6-42 
detention basins, 6-38 to 6-39 
overview, PartA[3-33], 19-1 to 19-5 
soakage systems, 6-38 to 6-39 

Operation and maintenance checklist 
all systems, 19-3 to 19-5 
stormwater treatment, 6-42 

Ordering plants, 11-6 
Outfall erosion protection, 14-13 
Outfall pipes, 9-18, 14-10 to 14-12 
Outfall water levels, 22-9 to 22-10 
Outfalls to rivers and larger waterways, 22-9 to 22-10 
Overflow soakage chambers, 6-22 

[f] 
Part full pipe flow A-16 
Partners and stakeholders, Part A[1-6] 
Permeability testing, 6-17 to 6-18,A-1O toA-12 
Permitted activities, 17-4 
Pest management strategy, 11-8 to 11-10 
Philosophy, Part A[1-2] 
Pipe bedding and haunching, 14-5 

Pipe cover, 14-4 
Pipe flow nomograph,A-18 
Pipes 

hydraulic design,22-12 to 22-15 
inlet structures, 14-9 to 14-10 
laying, 14-5 to 14-6 
longitudinal gradients, 14-6 
outfall structures, 14-10 to 14-12 
selection, 14-4 to 14-5 
stability, 14-13 
termination details, 14-11 to 14-12 
alignment and minimum size, 14-3 to 14-4 

Pipeline backwater calculation,A-8 to A-9 
Pipeline gradients, 14-6, 14-7 
Pipeline structures, 14-1 to 14-3 
Plant establishment and on-going maintenance, 11-10 to 

11-11,19-5 
Plant ordering, 11-6 
Plant pests, 11-8 to 11-10 
Planting 

aquatic vegetation, 9-17 to 9-18 
for bank and channel stabilisation, 7-8 to 7-9 
for birds, 3-12 to 3-16 
for terrestrial invertebrates, 3-18 
hill waterways, 7-8 to 7-10 
marginal, 9-16,11-4 to 11-5,15-5 
planning, design and preparation, 11-3 to 11-7 
riparian, 9-5,11-1 to 11-12,15-5 
wetlands, 10-5 to 10-6 

Planting times, 11-6 
Plants - see vegetation 
Point estimate rainfall, 21-9 
Ponds, Part A[2-6], 9-7 to 9-10 
Pools, 9-7 to 9-10 
Port Hills natural asset management strategy, 7-4 
Port Hills values, 7-3 
Pressure pipelines, 14-6 
Private flat land-inundation criteria, 20-6 
Private hill land-inundation criteria, 20-6 
Probability of a flood event table, 20-4 
Protection mechanisms, Part A[3-31] 
Public access, 10-10, 16-1 to 16-5 
Public reserves-inundation criteria, 20-6 
Public roads and road reserves-inundation criteria, 20-6 
Public safety, 15-1 to 15-5 
Pumping stations, 13-15 to 13-18 

lliJ 
Rainfall and runoff, 21-1 to 21-11 
Rainfall hyetographs, 21-8 to 21-10 
Rainfall intensity, 21-6, A-17 
Rainfall maps, 21-8 
Rainfall/runoffloss rates, 21-10 to 21-11 
Rational method 

standard method, 21-3 
two-value method, 21-7 to 21-8 

Recreation, PartA[2-14], 10-10 
Resource consents, 17-1 to 17-8 

City Council, 17-4 to 17-8 

iii 
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Environment Canterbury, 17-4 to 17-5 
Resource consents and permitted activities, 17-4 
Resource Management Act, 13-7, 17-1 to 17-8,20-5 to 20-6 
Restoration, determining the extent of, 9-4 
Restoring bird habitat, 3-12 to 3-17, 10-6 
Restoring waterway form, 9-1 to 9-20 
Restoring wetlands, 10-1 to 10-10 
Retaining walls, 12-7 to 12-9 
Rime run pool design, 22-12 
Rime run pool sequences, 9-7 to 9-8 
Rimes, 9-7 to 9-8 
Riparian buffer widths, 9-16,11-3 
Riparian habitats and corridors, 3-17 
Riparian planting, 11-1 to 11-12 - see also planting 
Riparian vegetation 

benefits, 9-16 
efiect on flow, 9-13, 22-4 
loss of, 2-11 
planting, 9-16, 11-1 to 11-12, 15-5-see also planting 

Risk of flooding, 20-4 
Rivers-see also waterways 

definition, 8-4, 13-7 
length, 8-3 
maintenance, 8-7 

RMA - sec Resource Management Act 
Roadside drainage, 5-3 to 5-5 
Roofwater soakage, 6-15, 6-17 
Runofi- coefficient, 21-6 to 21-8 
Runs, 9-7 to 9-8 
Rural land use, 2-12 to 2-13 
Rural waterways, 8-6 

rn 
Safety, PartA[3-26], 9-10,13-6,13-11,15-1 to 15-5,19-4 
Scour at bridges, 22-10 
Scour protection, 22-10 to 22-12 
Screening tools-stormwater treatment, 6-9 to 6-11 
Sea level rise, 4-5, A-3, 22-9 
Secondary flow paths, 14-10, 19-4,20-4 to 20-5 
Sedimentation - see also siltation 

ecological impacts, 2-8 
in pipelines, 14-6 
in waterways, ponds, wetlands, 2-8,10-9,19-4 

Settling velocity of particles, A-13 to A-14 
Side channel flow capacity, 22-15 to 22-16 
Silt and gravel trapping, 14-8 
Siltation, 22-15 - see also sedimentation 
Site assessment, Part A[3-7 to 3-9] 
Six values, Part A[I-2] 
Soakage basins, 6-16 to 6-17,6-20 to 6-23-see also 

soakage systems 
Soakage basin sizing, 6-22 to 6-23 
Soakage chambers, 6-15, 6-17, 6-20 to 6-22,6-41 

monitoring, 6-41 
operation and maintenance, 6-39 

Soakage chambers, overflow, 6-22, 6-39 
Soakage pits, 6-20 
Soakage systems, 6-14 to 6-23,6-38 to 6-40 

design considerations, 6-19 to 6-22 

hydraulics, 6-19 
monitoring, 6-40 to 6-41 
operation and maintenance, 6-38 to 6-39 
site investigations, 6-17 to 6-18 
types, 6-15 to 6-16 

Soakage test,A-I0 to A-12 
Soakage, roofwater, 6-15, 6-17 
Soil erosion, 4-7 to 4-8 
Soil infiltration characteristics, 6-17 to 6-18 
Soil permeability, 6-17 to 6-18,A-1O to A-12 
Soils, 4-1 to 4-11 

for restoration, 4-10 
for urban planning, 4-9 
general, 4-3 to 4-6 
impacts of development, 4-7 to 4-9 
importance, 4-9 
minimising impacts, 4-8 

Springs, Part A[3-17], 5-6, 9-4 
Stabilisation 

bank, 7-7 to 7-9,9-14 to 9-15, 12-6 to 12-9 
channel, 7-7 to 7-9, 12-5 to 12-6,22-10 to 22-12 

Stable bed velocity table, 22-11 
Stakeholder and partner identification, Part A[3-4] 
Stakeholders, Part A[1-2] 
Statutory framework, Part A[1-3 to 1-4] 
Stopbanks, 13-18 
Storm design profile, 21-9 to 21-10 
Stormwater catchment, typical, A-8 
Stormwater contaminants, 2-6 to 2-9,6-4 
Stormwater outfalls, 9-18,14-10 to 14-13 
Stormwater pipelines, 14-3 to 14-6 
Stormwater treatment systems, 6-1 to 6-44 
Stormwater treatlnent systems 

design checklist, 6-42 
selection, 6-5 
types, 6-6 to 6-9 

Streams- see waterways 
Stream bank materials, 9-14 to 9-15 
Streambed substrate, 9-15 to 9-16 
Strickler's formula, 22-11 
Structures on private property-inundation criteria, 20-6 

to 20-7 
Stumps, 9-15 
Subcritical flow, 22-6 
Subsoil drains, 5-7 to 5-10 
Substrate 

in waterways, 9-15 to 9-16 
in wetlands, 10-8 

Sumps, 14-8 to 14-9,22-15 to 22-16 
capacity, 22-16 
spacing, 14-9 
collection of water froIn side channels, 22-15 to 22-16 

Sumps as features, 14-9 
Supercritical flow, 22-6 
Smface water interception, 5-1 to 5-10 
Sustainable management, Part A[ 1-1 to 1-6] 
Swales, 5-4 to 5-5,6-6 to 6-7,6-15 to 6-16 
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Terrestrial invertebrates, Part A[2-11], 3-18 
insect pests, 18-1 to 18-6 

Thrust blocks, 14-6 
Tidal levels, A-2 to A-3 
Tidal outfall design water levels, 22-9 
Tidal outfalls, 22-9 to 22-10 
Time of concentration, 21-3 
Time of entry, 21-4 
Time of network flow, 21-5 
Traffic loading HN-HO-72,A-7 
Treatment system selection, 6-5 
Treatment system types, 6-6 to 6-9 
Tree stumps, 9-15 

Uniform flow resistance formulae, 22-3 

Vegetated swales-sce swales 
Vegetation - effect on flow, 22-4 
Vegetation, aquatic- scc aquatic vegetation 
Vegetation maintenance practices, 2-10 to 2-11 
Vegetation, terrestrial- scc bank vegetation; riparian 

vegetation; planting 
Velocity limits for bed stability, 22-10 to 22-12 
Visions, developing, Part A[3-11 to 3-26] 

~ 
Water quality, 2-6 to 2-9,6-4 
Water races, 8-7 to 8-8 
Water smface profiles, 22-6 to 22-8 
W'lterstops, 14-5 
W'lterway bank protection - sce baIIle stabilisation 
Waterway categories, 8-4 to 8-5 
Waterway erosion protection, 7-7 to 7-9, 12-5 to 12-9, 

9-14 to 9-15 
Waterway fences, 13-19 
Waterway hydraulic capacity, 9-5 
Waterway longitudinal channel profile, 9-5 
Waterway restoration, 9-1 to 9-20 
W'lterway restoration issues, 8-5 to 8-7 
W'lterway setback, 8-4, 13-18, 17-5, 20-3 
"Waterway structural lining, 12-6 to 12-9 
Waterway structures, 13-1 to 13-20 
Waterways, 

hill, 7-1 to 7-11 
lowland, 8-1 to 8-8 
rural, 8-6 
secondary flow paths, 20-4 to 20-5 

Weeds/plant pests, 11-8 to 11-10 
Weirs-providing fish access, 13-8 to 13-10 
Weirs and free ovetfalls, 22-16 
Wetland birds, 3-12 to 3-16 
Wetland restoration, 10-1 to 10-10 

Wetlands, 2-14 to 2-15,6-5,6-30 to 6-39, 10-1 to 10-10 
impacts of development, 2-14 
management, 10-8 to 10-10 
restoration, 10-1 to 10-10 
types, 10-3 to 10-5 

Wetlands, basins and ponds-overview, Part[A 2-6] 
Wetlands, constructed - sce constructed wetlands 
Whitebait- sec inanga 
Wildlife corridors, 3-17 

v 
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