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STORMWATER DRAINAGE  
FOR SLOPED LAND

HOW TO MANAGE STORMWATER 
DRAINAGE ON A SLOPE
New Zealand’s landscape is dominated by hills, gullies and 
mountain ranges, which is why developing stormwater 
drainage solutions for sloping land is a common challenge.

Land on an incline is easily eroded by heavy rainfall and fast-
flowing stormwater, but the right drainage solution can help 
manage flows and minimise damage.

Identifying the right drainage solution for sloped land and 
limiting erosion is important for health and safety, access 
and ecological reasons. Without the right drainage, erosion 
can lead to flooding, it can block roads and cause access 
issues, and it can wash away the nutrient-dense topsoil 
needed to support healthy plant growth.

Once soil erosion takes place in an area, it is more likely to 
reoccur – so getting your drainage right the first time is the 
best protection.

PRE-CONSTRUCTION ASSESSMENT  
AND PLANNING
Typically, any slope of more than 5% can be considered a 
steep slope. Developing a drainage solution for sites which 
necessitate gradients above 5% requires proper assessment 
of the site.

Spending time on planning and assessment will also ensure 
the installation phase of your project runs smoothly - and can 
be delivered on time and on budget.

Depending on the scale of your project you may need to 
engage geotech and engineering consultants. As a first step, 
you can talk to your local drainage experts and get initial 
guidance around your options. Talk to one of the P&F Global 
team today.

Recommended steps for this first phase are: 

• Performing a geohazard assessment

• Developing site-specific plans

• Identifying any water features, such as streams, 
wetlands, lakes, or reservoirs, that are within your site 
boundaries or connected to it, and could contribute to 
water flows in heavy rain events

• Identifying the requirement for any civil or geotechnical 
mitigation measures 

• Planning for site-specific reclamation and revegetation 
strategies

During this planning phase, another consideration to keep in 
mind is:

• Evaluating the track record of any suppliers and 
contractors. If you’re unsure of your options, seek advice 
from your local drainage experts.

SELECTION OF STORMWATER PIPE

COMPLIANCE AND ‘FITNESS’

The two most important considerations in selecting culvert 
pipe for your project are: 

• meeting the necessary regulatory requirements

• determining which pipe is best suited to your drainage 
needs: the right culvert should be fit for purpose now, 
and should have the capacity to meet your drainage needs 
for the medium to long-term.

Your local council and/or water authorities will have their 
engineering standard list and criteria that will need to be 
factored into any decisions about which culvert pipe to install. 
Some councils and water authorities are still defaulting to 
traditional pipe choices (such as concrete pipes) for civil 
projects, but will look favourably at other fit-for-purpose 
options if those options meet their technical and certification 
criteria.

An example of an alternative to concrete pipe that meets all 
the specifications and criteria is EUROFLO SN8 twin wall 
culvert pipe. It has already been used in major civil projects 
around New Zealand including by Waka Kotahi NZ Transport 
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Agency (read the full SH6 case study below) and it meets  
NZ Standards:

• EUROFLO pipe is designed in New Zealand, manufactured 
in Europe and the civil grade SN8-rated pipe is AS/
NZS5065 certified for 250mm OD to 1200mm OD.  
It is suitable for gravity drainage.

• It also holds certification to meet the AS/NZS4404 Land 
Development and Subdivision Infrastructure Standard, 
the AS/ NZS2566 Buried Flexible Pipelines Standard and 
performs satisfactorily according to the HO-HN-72 NZTA 
Bridge Design Load Capacity certification..

The reduced weight of HDPE pipe options like EUROFLO 
make it much easier and safer to manoeuvre on sloped sites 
and in challenging site conditions while not compromising  
on strength.

Pipeline comparison for 10 metres

Concrete Class 4 
1150mm OD/1050mm ID  

Requires 4 pipes @ 2500kg ea 
Total weight 10,000kg

Euroflo SN8  
1200mm OD/1030mm ID 

Requires 2 pipes @ 305kg ea 
Total weight 610kg

FUTUREPROOFING YOUR DRAINAGE 
SOLUTION
Getting your drainage solution right for your current needs 
is important, but you also want a solution that meets 
your future needs and minimises any requirement for 
maintenance or repairs.

EUROFLO HDPE pipe has an expected design life of 100 years.

The strong, flexible qualities of HDPE pipe also deliver 
superior in-ground performance, connect easily to existing 
infrastructure and provide higher resilience to ground 
movement - a critical factor in a seismically active country 
where earthquakes have caused significant damage to 
concrete pipes in the past.

PIPE  
TYPE CODE OD  

(mm)
ID  

(mm)
Length 

(m)

Pipe  
weight  

(kg)

EUROFLO  
Civil 

Culverts 
SN8

Black/ 
Grey

560-250-5.8M 250 218 5.8 18

560-315-5.8M 315 273 5.8 25

560-400-5.8M 400 344 5.8 43

560-500-5.8M 500 427 5.8 61

560-630-5.8M 630 533 5.8 88

560-800-5.8M 800 690 5.8 156

560-1000-5.8M 1000 853 5.8 234

560-1200-5.8M 1200 1025 5.8 342

EUROFLO  
Civil 

Culvert 
SN8

Black/ 
Blue

560-1300-5.8M 1300 1200 5.8 319

560-1500-5.8M 1500 1400 5.8 445

560-1700-5.8M 1700 1600 5.8 568

560-1900-5.8M 1900 1800 5.8 792

560-2100-5.8M 2100 2000 5.8 978

COST
Cost is another important consideration. When comparing 
pipe pricing, remember to factor in the full product costs 
including installation and working life.

The ease and speed of installation of an HDPE pipe versus 
concrete can cutdown implementation costs by as much as 
30-60% (see featured case study).

Faster installation results in reduced traffic management, 
reduced road closures, reduced freight costs, reduction or 
elimination of machinery hire, reduced labour - and lower 
overall costs.

Alongside the costs savings, faster installation results in 
reduced public disruption, and the ease of installation and 
reduced machinery requirements lead to reduced risks 
for contractors on site and increased safety across whole 
projects.

Choosing a durable, flexible pipe with an expected design life 
of 100 years will also create significant medium and long-
term savings.

CHECKLIST FOR STORMWATER PIPE 
CONSIDERATIONS
• Length

• Size range

• Weight

• Flow rates and velocities

• Friction loss

• Abrasive resistance

• Durability

• Ease of installation - this is even more critical with sloped 
sites: is it easy to manoeuvre/ lightweight enough to 
handle in challenging site conditions?

• Ease of connection to manholes, head walls and existing 
infrastructure

• UV stability (in above ground application)

• Strength/durability

• Life expectancy

• Efficient jointing process

• Ground stability

• Is the pipe rigid or flexible?

• Suitability for ground conditions e.g. soil acidity, ground 
movement, steep grade

• Smooth exterior wall or ribbed exterior wall

• Smooth interior wall lining

• Pipe load rating

• Availability of stock

• Does the pipe meet NZ standards and approvals?
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DRAINAGE INSTALLATION
During the installation phase, considerations to keep in mind 
are:

• Minimising disturbance to the land and damage to 
existing vegetation

• Minimising construction traffic on site (this can be 
supported by lighter weight pipe choices such as (HDPE) 
pipe, where less heavy machinery is required for 
installation)

• Minimising stockpiling and storage areas on site during 
the project (this can be supported by choosing rapid-
install pipe options like EUROFLO)

• Minimising disruption to surrounding towns, roads, 
houses and residents (again, this can be supported by 
choosing rapid-install pipe options like EUROFLO)

• At the conclusion of the installation, maximising soil 
restoration to restore permeability.

Taking the time to identify the right products and materials, 
ensure compliance with engineering standards, and to follow 
good installation practices, will guarantee that you develop a 
drainage solution that is fit for purpose now and in the future.



landscapes that needed to be preserved, 
and the need to manage Kauri dieback 
risks - the right pipe also had to meet 
other key criteria.

EUROFLO® pipe was light enough for 
the contractors to handle and position 
correctly, despite the steep, sloped site.

“The challenges of the site also 
meant we were looking for a 
solution that could essentially 
be maintenance-free, strong 
enough to last and not likely 
to back up, which is why we 
chose to run the culvert down 
beside the road.” 
“It was a challenging project but it is 
really satisfying to see it come together 
and know we played our part in fi xing 
the damage and getting those roads 
reopened.”

After a massive storm caused fl ooding 
and damage in Northland, EUROFLO® 
pipe was chosen as part of the rebuild 
solution.

The storm in July 2020 was classed as 
a ‘one-in-500-year’ rain event — with 
250mm rainfall recorded in some places 
in less than 24 hours — and caused a 
number of major slips in the Mangamuka 
Gorge on SH1.

Mangamuka Gorge SH1 is a key route 
linking Kaitaia to the rest of Northland 
but the extensive damage to a 13km 
section of roading saw the route closed 
for 11 months and required a massive, 
collaborative $14 million-project to 
restore.

Engineering consultancy WSP worked on 
the project alongside Waka Kotahi, Fulton 
Hogan and a number of subcontractors.

To resolve the worst of these slips, which 
caused the evacuation of land above and 
below the road, WSP needed to redirect 
the watercourse that came out of the 
hillside and run it under the road.

“We needed to discharge the water 
further down the bank but because of 
the slope and the roading we needed 
a fl exible pipe that we could run on 
a curve,” says Shaun Grieve, a civil 
engineer with WSP.

EUROFLO® pipe offered the fl exibility they 
needed and the large diameter required 
to cope with the water fl ow. 

Products used in the project included 15 
lengths of SN8-rated 800mm (OD) pipe 
with rubber rings, a joiner and bend. 

Given the challenging nature of the 
physical environment the project team 
was working in - steep slopes, natural 

CASE STUDY #46
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ONLINE CULVERT 
PIPE CALCULATOR
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WHERE: Mangamuka Gorge, State Highway 1 - Northland
WHEN:  July 2020 - June 2021
WHAT:  Culvert installation after extreme fl ooding and slips
EUROFLO®:  5.8m lengths of 800mm SN8 EUROFLO® pipe, plus rubber rings, joiner, bend

EUROFLO® PART OF THE 
SOLUTION FOR $14M 
PROJECT TO REOPEN SH1  



“Flexibility is a real advantage in seismic 
areas where it can accommodate 
moderate ground movements and remain 
in service.”

The cost-effectiveness of EUROFLO® pipe 
was also a factor. 

“When you are looking at 
these large pipe diameters 
and considering both the 
product cost and installation 
time and costs, EUROFLO® 
pipes are a cost-e� ective 
option compared to other 
pipe and material options 
on the market.”

When it came time to upgrade the Kelso 
Grove stormwater pipe in the Wellington 
region, the main challenge facing the 
engineers was designing a drainage 
solution that would work for the steep 
gully slope.

The pipe they selected needed to be 
suitable for gravity drainage and it had to 
be easy to handle, given the challenging 
installation conditions.

Calibre Group’s national technical 
director and principal water engineer 
Oggie Kralj says his team chose 
EUROFLO® pipe because of its strength, 
size, and lightweight properties.

To ensure the stormwater drainage 
could cater to heavy rainfalls, the 
Calibre team proposed the installation 
of large diameter EUROFLO® pipe: 
35m of 1200mm diameter, SN8 and 
3m of 1500 mm diameter SN8. 

“Despite really challenging site conditions 
- including a sloped site and limited 
access - the installation team found the 
EUROFLO® pipe easy to manoeuvre.”

The success of the installation was 
boosted by the product support offered 
by the P&F Global team.

“A EUROFLO® rep visited the site and 
held a pipe installation workshop with 
the contractor. The contractor installed 
the pipeline following ASNZS 2566 and 
the feedback was that it was easy to 
install the pipe to the plan and jointing 
of the pipeline was easy following the 
manufacturer’s instruction.”

Given Wellington’s natural geography, 
the fl exibility offered by an HDPE pipe 
is another valuable advantage that 
could help future-proof the stormwater 
drainage in the event of an earthquake.

CASE STUDY #47
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WHERE: Kelso Grove, Wellington Region
WHEN:  20 March 2020 – 26 June 2020 (delay due to COVID 19) 
WHAT:  Stormwater drainage on a sloped site
EUROFLO®:  1200mm and 1500 mm SN8-rated pipe

STEEP STORMWATER SOLUTION 
FOR WELLINGTON’S KELSO GROVE  


