
GreenFuels, a small Christchurch-based 
division of Fulton Hogan, has produced 
380,000 litres of B100 Biofuel in the last 
year – its highest level of production 
since the company began in 2013. 

GreenFuels manufactures biodiesel 
from 100% recycled vegetable oil – 
mostly Canola oil. 

Every week tankers collect used 
cooking oil from Christchurch 
restaurants and fast food outlets and 
deliver it to the company’s Sockburn 
plant where it is converted into 
environmentally friendly fuel. 

Every tonne of cooking oil used in 
biodiesel reduces New Zealand’s CO2 
emissions by at least two tonnes 
when compared to mineral diesel. 
Biofuel can be used as 100% biodiesel 
or as a blend with mineral diesel.

Divisional Manager Martin Johnson 
says the collective carbon emissions 
savings of all GreenFuels customers 
over the last year demonstrate the 
power of many companies making 
small gains which add up to a 
significant overall improvement.

“GreenFuels’ biodiesel is on target to 
save 850 tonnes of CO2 in 2018. To 
achieve an equivalent saving through 
a different measure, such as forestry, 
would require the purchase of 85 
hectares of pine trees, whereas our 
customers have been able to make 
savings without an investment outlay.”

He says buying blended biofuel is 
also an easy first step for companies 
looking to reduce their carbon footprint 
because it can be used in existing 
vehicle engines without any need for 
modification.  
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Unless you’ve visited or toured a quarry, 
chances are you don’t know much about 
what goes on inside one. 

In the simplest terms, a stone quarry is a 
place where little stones are made from 
big stones. Although the basic process 
is the same, each quarry is different 
and some of the things in this quarry 
article may not apply to all operations. 
Geography, geology and the type of 
stone quarried, how close a quarry is 
to neighbours, the size of the operation 
and the main transportation method 
used to get the stone products to cus-
tomers, all have an impact on how each 
quarry is designed and operated.

At Fulton Hogan we take big stones out 
of quarries and make smaller stones 
and sand by crushing them. We sell the 
crushed stone and sand to builders and 
contractors who use them to build roads, 
highways, bridges, houses, shopping 
malls, schools, churches and other build-
ings and structures. 

Jared’s Quarry Q’s for this issue is 
“The Quarry Process” on page 2/3.  
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Jared’s Glossary of Quarry Terms
Jared, you use a lot of terminology when you talk about the 
process of developing a quarry. To some people that may seem 
like another language, can you explain what you mean.
Aggregates – Stones, sand, gravel and other materials that are 
used in construction.
Berm/Bund – An earthen barrier, covered with native plants that 
provides a physical and visual screen between public property 
and a quarry site. Berms/Bunds also limit access to the site and 
help keep noise levels down in the community. Bunds can also be 
within a quarry (in this case the are made of aggregate.)
Buffer zone – An area surrounding a quarry that helps provide a 
visual and sound barrier between the quarry and the surrounding 

community. These buffers consist of naturally occurring plants and 
trees, planned habitats and other areas. 
Closed loop water system – A system of capturing and recycling 
the water we use in the processing plant.
Conveyor belt – An endless, moving, flexible belt that takes stones 
from one place to another around the processing plant.
Crushers – The machines used to break big stones down into 
smaller stones. Stones go through several different size crushers 
during the processing operation.
Crushed stone – Stone that is crushed to a specific size in a 
quarry processing plant.
Dust suppression – The process of reducing the amount of dust 
that goes into the air. 
Haul trucks – Trucks that haul loads of stones from the pit to the 
primary crusher at the processing plant. These can be dump trucks 

The Quarry Process 

Q’s

FINDING, PREPARING AND 
DESIGNING A SITE01

Before we can start operating a 
quarry many preparations must be 
made. First, our geologists must find 
a place where there is a large supply 
of stones beneath the earth’s surface. 
A quarry is frequently located near 
a community where our products 
are needed because if it isn’t, it will 
cost our customers too much to haul 
the crushed stone, which is very 
heavy, over long distances.

02 OBTAINING PERMITS 03 BEING A GOOD 
NEIGHBOUR

After we find a good place to put 
a quarry, our geologists survey the 
land, and we develop a design 
that will make our quarry safe and 
efficient. Then, we have to get a 
variety of operating permits from local 
councils. For instance, to obtain the 
environmental permits, it is necessary 
to provide a plan that shows we can 
and will obey all environmental rules of 
the local, regional councils and where 
required NZPAM permits. Once we 
obtain the proper permits, equipment is 
purchased, roads are built to the facility 
and we begin building the processing 
plant.

It is very important to us that we 
operate as a good neighbour in the 
communities where we build quarries. 
For example, at many sites we create 
landscape bunds and upgrade 
roads around the quarry so noise is 
kept to a minimum. We landscape 
the entrance to the quarry so that 
it blends with the surrounding area. 
We install special water systems so 
we can recycle the water we use 
in processing, and we put in many 
other features to protect the health 
and safety of our employees and our 
neighbours.

BREAKING STONES07
When trucks deliver the 
big pieces of stone to 
the processing plant, the 
rocks are put into a primary 
crusher that will break 
them into smaller pieces.. 
Depending on what size we 
want to make the stones, they 
may be put through different 
kinds and smaller sizes of 
crushers one or two more 
times. As the stones pass 
through the crushers, they are 
moved around the processing 
plant on conveyor belts.

SEPARATING 
STONES INTO 
DIFFERENT SIZES08

After crushing 
comes screening. As the 
stones are broken down to 
smaller sizes, we use screens 
to separate them into piles 
that are the same size. Stones 
may be crushed and screened 
many times before they are 
put in a stockpile with other 
stones the same size.

MOVING STONES 
AROUND THE 
PROCESSING PLANT09

For stones to get from 
one place to another 
at our plant, they travel 
on long, continuously 
moving conveyor belts. The 
conveyors help move stones 
in an economical way, saving 
money and time.

TAKING CARE OF OUR EMPLOYEES 
AND OUR NEIGHBOURS10

During the entire quarrying process, we make 
sure that we protect the health and safety of our 
employees and neighbours. Quarrying stones 
and moving stones around a processing plant 
can create fine particles of dust. We control dust 
by using water sprays on the stones as they are 
processed, and by using spraying equipment to 
wet quarry roads and trucks as they leave the 
site. To protect the environment, we use water 
that we recycle in our own closed loop water 
system and water that we use during processing. 
Water is stored in a pond where the sediment is 
allowed to settle. If we have to discharge water 
from a pond, we test the water to make sure that 
it is safe and that it meets environmental water 
quality regulations.

Quarry



community. These buffers consist of naturally occurring plants and 
trees, planned habitats and other areas. 
Closed loop water system – A system of capturing and recycling 
the water we use in the processing plant.
Conveyor belt – An endless, moving, flexible belt that takes stones 
from one place to another around the processing plant.
Crushers – The machines used to break big stones down into 
smaller stones. Stones go through several different size crushers 
during the processing operation.
Crushed stone – Stone that is crushed to a specific size in a 
quarry processing plant.
Dust suppression – The process of reducing the amount of dust 
that goes into the air. 
Haul trucks – Trucks that haul loads of stones from the pit to the 
primary crusher at the processing plant. These can be dump trucks 

(often) or road trucks. 
Permitting – The process of getting approval from local and 
regional government agencies to operate a quarry.
Pit – Another name for a quarry. A place where stones are dug or 
mined out of the earth.
Pit loader – An excavation tool that helps move the stones from 
the earth into haul trucks.
Primary crusher – The first crusher that big stones are crushed by. 
The primary crusher makes the stones small enough to go through 
the secondary and tertiary crushers.
Processing plant – Where stones from the quarry are taken to be 
processed into different sizes. The processing plant begins at the 
feed bin.
Quarry – A place where stones are dug or mined out of the earth.
Quarrying – the process of digging stones out of the earth

Screening – Different size screens are used to separate stones into 
piles of the same size. stones are passed through several different 
size screens during processing.
Sediment – Sand and other matter that is in the water that we 
recycle. Sediment is heavier than water and settles to the bottom 
of a recycling pond.
Stockpile – Large piles of stones and sand where trucks go to pick 
up loads of the construction materials.
Vibrations – Movement caused by crushing.
Water quality regulations – Local council regulations that must 
be met if water is allowed to flow from a quarry site into a stream 
or river.

BEING A GOOD 
NEIGHBOUR 04 BEING GOOD 

ENVIRONMENTAL GUARDIANS 05 PREPARING THE SITE 06 LOADING AND HAULING 
STONES FROM THE FACE

It is very important to us that we 
operate as a good neighbour in the 
communities where we build quarries. 
For example, at many sites we create 
landscape bunds and upgrade 
roads around the quarry so noise is 
kept to a minimum. We landscape 
the entrance to the quarry so that 
it blends with the surrounding area. 
We install special water systems so 
we can recycle the water we use 
in processing, and we put in many 
other features to protect the health 
and safety of our employees and our 
neighbours.

Great care is also taken to protect the 
environment and the animals that live on 
our quarry lands. A quarry site might be as 
big as 100 hectares, but, only a small part 
of that land is actually used for the quarry 
and processing plant. We often establish 
wildlife habitats in the rehabilitated areas to 
attract and protect animals that might live 
around our quarries. Our quarries are full 
of so many interesting things that they are 
often seen as huge outdoor classrooms 
where students can come to see what 
we do and learn about earth science and 
nature. Once we decide where to put a 
quarry, we prepare the site for quarrying.

In order to get to the stone 
beneath the surface of the 
earth, we have to clear the 
land we are going to quarry. 
Once we have the land 
prepared we are ready to begin 
quarrying stone. At many sites, 
the material that is removed 
is used to begin construction 
of berms/bunds, or donated 
for landscaping or construction 
projects in the community.

The area that begins to form out 
of the earth when we take away 
big pieces of stone becomes the 
quarry or pit. We prefer to use field 
conveyers, but at some sites we 
use haul trucks to load and move 
the stones out of the face and to 
the processing plant where they are 
crushed and divided into different 
sizes. Now that we have the stones 
out of the ground and moved over 
to the processing plant, we begin 
turning big stones into little stones.

TAKING CARE OF OUR EMPLOYEES 
AND OUR NEIGHBOURS

During the entire quarrying process, we make 
sure that we protect the health and safety of our 
employees and neighbours. Quarrying stones 
and moving stones around a processing plant 
can create fine particles of dust. We control dust 
by using water sprays on the stones as they are 
processed, and by using spraying equipment to 
wet quarry roads and trucks as they leave the 
site. To protect the environment, we use water 
that we recycle in our own closed loop water 
system and water that we use during processing. 
Water is stored in a pond where the sediment is 
allowed to settle. If we have to discharge water 
from a pond, we test the water to make sure that 
it is safe and that it meets environmental water 
quality regulations.

STORING STONES11
Stockpiles are large piles of stone, sand, 
gravel and other materials, and we do 
mean large. Some of our stockpiles are 
as much as 6 metres high and 24 metres 
round. They are so big that we have to 
keep them outside. Because they are 
exposed to the weather, they have to be 
carefully maintained so heavy rain doesn’t 
wash the fine particles away. We also have 
to be careful not to let other materials get 
mixed in with them. We use front end 
loaders to keep the stockpiles in place. 
When customers come to our facility for 
a load of crushed stone, they go to the 
stockpile. We use a loader to fill their trucks 
with the stones and other aggregate.

DELIVERING STONES 
TO WHERE THEY ARE 
NEEDED12

Most of the time customers come 
to our facilities and we load the 
materials they need onto their 
trucks for transport to where they 
need to use them. Sometimes 
though, the materials have to be 
moved over greater distances, 
which requires other modes of 
transport such as rail. 

WEIGHING STONES AND 
TRUCKS13

Our stones are sold by the tonne. Before we 
can bill a customer for the materials they buy 
from us, we have to know the weight of each 
load. When trucks come to our facility, they 
will have been previously weighed before 
loading. This data is stored in our system. 
Once they are loaded they are weighed 
again. Then, we subtract the weight of the 
empty truck from the weight of the full truck 
and we know how much the load weighs. 
This is the way we calculate how much the 
company has to pay for the load. Weighing 
is also important because it helps make sure 
that the trucks leaving our quarry are not too 
heavy for the roads they will travel on. Each 
roading network will have regulations as to 
how much weight a truck can legally carry. 



Christchurch rivers may soon benefit from a winning concept that 
was developed by a team that included Fulton Hogan Civil South 
Project Manager Hayden Sturzaker.

It was one of five challenges set by the organisers of “Smart 
Seeds”, a worldwide programme that brings together talented 
young people to look at complex infrastructure issues and 
suggest ways to fix them.

Hayden, who was the Project Manager for the recently completed 
repair of the New Brighton Pier, was among those who took up 
the challenge of encouraging city residents to play their part in 
maintaining clean waterways. The team’s solution “Stop! and go 
with the flow”  consists of two parts:
- Convince residents using communications such as street art and 
billboards to stop and think about how they can help improve the 
city’s waterways.
- Introducing a digital reward scheme that provides residents 
with information on water use and rewards, such as business 
discounts, for making good water choices.

“What’s unique about our solution is it’s going to take a 
collaborative approach from both the private and public sector; 
`Stop’ will be funded and supported by the public sector and `Go 
with the flow’ will be supported by the private,” Hayden says. 
“This collaboration will signal to Christchurch that it’s going to take 
everyone to make a positive change.”

His team will meet with ECan and the Christchurch City Council 
this month to firm up funding and more support for the scheme.     
Project Manager Scott Davison, Paving Manager Nick Webby and 
Engineer Nickie Winter, all from Fulton Hogan, were also part of 
the programme, joining people representing 10 other businesses 
and organisations. Their teams looked at public transport, 
autonomous vehicles, re-energising the city, and artificial 
intelligence.

Fulton Hogan receives Quarry 
Safety Award

Fulton Hogan’s commitment to workplace safety has been 
recognised by national safety regulators WorkSafe with 
the presentation of the prestigious Chief Inspector Safety 
Leadership Award for Safety Leadership in the Extractive 
Industry. 

Fulton Hogan said the company had made a concerted effort 
to lead the development of safer working procedures in the 
quarrying industry. 

“At Fulton Hogan health and safety always comes first. We 
continually invest in looking after our people, and putting 
processes and plans in place to make sure that everyone 
goes home safely.” 

Working actively alongside WorkSafe, Fulton Hogan has 
provided industry support and feedback which is helping 
shape new regulatory guidelines. In recognising Fulton 
Hogan’s achievement, WorkSafe New Zealand’s Chief 
Inspector Extractives, Tony Forster commented, “Fulton Hogan 
have lifted their standards and expectations at each of their 
sites and with their subcontractors, both nationally and 
regionally, Fulton Hogan actively and positively engaged with 
WorkSafe.” 

“This company has been well in front of its peers in 
understanding and engaging on the new regulatory regime 
– and it has actively assisted other operators to lift their 
standards, regardless of their affiliation with Fulton Hogan” Mr 
Forster said. 

Stop! And Go With The Flow

Building 
Communities

Family Day

“Mum, where 
do the roads 
come from?”

Family-friendly, educational quarry 
open day. Site tours, information stalls, 
machinery on display, food & loads of 
entertainment for the kids.

at the quarry

Sunday 29 July 
11am - 4pm

24 Miners Road


