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Species to be Protected 

Köaro 

Photo: Dr Paddy Ryan 

Canterbury Mudfish 

Photo: Sjaan Bowie 

Taieri Flathead Galaxias 

Photo: Rod Morris 

Upland Bully 

Photo: Peter E. Smith 

Upland Longjaw Galaxias 

Photo: DOC 

Gollum Galaxias 

Photo: Richard Allibone 



Invasive Species 

Brown Trout 

Photo: Sthn Rivers Fly Fishing 

Rudd 

Photo: Otago Daily Times 

Removal of pest fish from Travis Wetland, 

Christchurch 

Photo: CCC 

Koi Carp 

Photo: NZwaterways.co.nz 



Case Study: Akatore Creek 

BEFORE 
• 1.8 m bedrock waterfall 

• Compromised in high flows 

AFTER 
• 2.5 m enhanced barrier 

• Galaxiid popn. recovering 

Photos supplied by DOC 



Waterway Barriers 

Collate current 
knowledge 

Develop tool for 
recording 

knowledge 

Analyse 

Understand what makes 
barrier effective 

Design considerations 

Lake Rotopiko Haumurana Stream Maruia Tributary 
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Natural Barriers 

Swamp 

Overhangs 

Waterfall 

Others: 

• Low water / 
dry bed 

• Uninhabitable 
zone 



Physical Built Barriers 

Chutes 
(High velocity, 
shallow water) 

Screens 

Falls/weirs 
Dams 

Overhangs 



Information Package 
Review Report 

Barrier Spreadsheets 

Design Considerations Checklist 

EndNote Reference Library 

Photo Library 

Drawings Library 



Barriers Master Spreadsheet 
 



Otago Barrier Assessments 



Otago Barrier Assessments 

Effectiveness 

of Barrier 

Barrier Type 

Total 

Waterfall Culvert Weir Swamp 
Dry Stream 

Bed 

Effective 29 1 3 1 0 34 

Not effective 5 3 1 0 0 9 

Unspecified or 

unconfirmed 
20 2 0 2 2 26 

Total no. of 

each type 
54 6 4 3 2 69 



Fraser Spring Barrier 
Fish abundance within Fraser Stream tributary
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Galaxias macronasus

Salmo trutta

Galaxias cobitinis
Barrier 

installed 

Photo supplied by DOC 



What we know works: 

V-notch or similar crest profile 

Minimum fall height > 1.5 m 

Small drops (< 2.5 m) should be combined with 
other barrier mechanisms 

≥ 500 mm overhangs to inhibit jumping 



Examples of design considerations 

Hamurana Stream Barrier, 

Rotorua 

- Protects koaro, koura 

- Excludes trout 

- Spring-fed stream 

- Low-head weir plus overhang 

combination 

- Allows passage for climbers 

 

Upper Waipori Barrier,  

Otago 

- Protects dusky galaxias 

- Excludes koaro 

- Enhances existing weir 

- Existing V-notch weir with apron 
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Define barrier objectives (see Design Considerations Checkllist - 
Page 1) 

Define the catchment characteristics 

Review Waterways Barrier Database for barriers of similar 
characteristics (e.g. filter by objectives, stream characteristics) 

Review case studies section of report for 
similar examples 

Photo library is available if unsure of what 
barrier options might look like 

Drawings library is available to show 
construction details of similar barriers 

Review this report's conclusions for lessons learnt and 
improvements identified from previous experience 

Reference sources are available in the 
EndNote Library 

Waterway Barriers 
Database 

Waterway Barriers 
Design Review 

Checklist 

Table 1: Basis of Design 

Waterway Barriers 
Design Review 

Checklist 

Table 2: Design 
Considerations 

EndNote Library 

Photo Library 

Drawing Library 

Waterway Barriers 
Review Report 

WATERWAY BARRIERS 

INFORMATION 

CONTINUE TO CONCEPTUAL DESIGN OF BARRIER 



Summary of Progress 
 Desk-top study and literature review 

 Spreadsheet tool to capture knowledge 

 Information package available to those designing  

barriers 

 

Lab testing of design criteria 

Maintain feedback into these ‘live documents’ 



Contacts 

Sjaan Bowie  

sjaanbowie@doc.govt.nz 

Freshwater Technical Advisor 

Dave West 

dwest@doc.govt.nz 

Freshwater Science Advisor 

Questions? 

Department of Conservation 

Science and Capability, Freshwater Team 



 



Species’ response to barriers 

Diadromous and 

other 
Non-migratory 





Design considerations include 

Location and 
reach profile 

Response to 
varying flows 

Upstream 
effects 

Downstream 
effects 

Sediment 
Erosion 

protection 

Dimensions 
and crest 

profile 

Foundations 
and 

connections 
Habitat health 



Other Built Barriers 

Effectiveness of 

Barrier 

Barrier Type 

Total 

Weir 
Screened Barrier 

(includes gabions) 
Culverts Other 

Effective 5 3 1 1 10 

Not effective 1 2 0 0 3 

Unspecified or 

unconfirmed 
11 4 2 2 19 

Total no. of each 

type 
17 9 3 3 32 



Construction Enabling 
 Works 
 Temporary diversion 

 Clearance of vegetation 

 Bank reshaping, bunding 

 Sediment control 

Commissioning 

Before: 

After: 

Shaw Creek Barrier, VIC, Australia 

Photo: Tarmo Raadik, 2012 

Design considerations include: 



Non-physical Built Barriers 

 Air bubble curtains 

 Acoustic 

 Electric 

 Light 

 Chemicals 

 
Hydrological focus = Physical barriers 


