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COMMENT

More training, please

W

WEB ADDRESS www.trenchless-world.com

E LIVE in an age in which aspiring

contractor to those of another? What

offering accepted minimum standards. If all

to higher things usually involves

certification is available? And how can an

contractors have to pay for their operatives to

acquiring more education, whether

objective comparison be made? At present it

attend these training courses, none will regard it

seems that the minimum standards of one

as an economic burden which might make them

contractor are different from those of another.

uncompetitive compared to other contractors.

this be in the theoretical or practical realms.
Professionals are usually required to undergo
some form of CPD (Continuing Professional

Clearly, we need more courses in each of the

These are some of the issues Ian Clarke raises

Development); site operatives might often be

specific areas of the trenchless spectrum. But

in his article ‘Raising competency standards’.

required to undergo training courses in new

according to Ian Clarke, p11, while (in the UK)

construction techniques – which in the trenchless

there are plenty of courses on mandatory areas

address the problem. It has come to an

sector seem to be evolving very slowly.

The good news is UKSTT has started to

such as health and safety and other sectors,

arrangement with a leading UK training provider

In the UK, for example, courses

there are fewer relating to specific technologies.

so that training is available in specific trenchless

have started to spring up in some

Worse, it seems there are no minimum

technologies. And it will all be certified by City

standards in some parts of the UK industry.

& Guilds – an established UK body that is highly

of the trenchless methods, such
as cured-in-place lining.
A client choosing a contractor
for a job will clearly want the

Perhaps it is time that the Government

respected for its training standards and

introduced legislation to ensure that contractors

qualifications. This should help clients make

should provide training for their operatives in

more informed choices when assessing

best-qualified company he can

any of the specialised trenchless techniques

contractors which, in the end, can only benefit

find. But how does he

before they are allowed anywhere near a job

the trenchless sector.

compare the qualifications

site. This would level the playing field and

and abilities of one

ensure clients can choose from contractors
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NEWS
LMR crosses Solent
with record HDD

CMW acquires Radius HDD

LMR Drilling claims to have set a
new world record in the field of
horizontal directional drilling with
a 3,926m-long, 324mm-diameter,
steel gas pipe installation. The
firm said that in so doing, a new
chapter in HDD had been opened.
The impressive feat took place
from December 11-13, 2010,
between Lepe, Hampshire, and
Gurnard, Isle of Wight, UK. The
project comprised two bores: one
from the mainland (Lepe) and one
from the island (Gurnard, IoW).
LMR had to ensure both bores
were targeted accurately to meet
up under The Solent, the water
body between the English mainland and the Isle of Wight. The
client was Southern Gas Networks.
A second, similar crossing is
to be attempted soon.

Underground construction
equipment manufacturer The
Charles Machine Works (CMW)
has acquired 100% ownership of
Radius Professional HDD Tools in
Weatherford, Texas, US. The sale
was announced on January 13 by
CMW chief executive officer
Tiffany Sewell-Howard and
includes the Radius brand name,

its parents and products.
Radius is an international
company making downhole tool
products for the horizontal
directional drilling (HDD) industry.
“Radius fits well under the
umbrella of CMW along with our
other companies and our long term
strategy” said Ms. Sewell-Howard,
adding: “The company’s

knowledge, brand recognition,
expertise, and understanding of the
HDD market will be valuable
assets as we go forward to provide
the best possible products and
services to utility providers and
contractors.”
Oklahoma-based CMW is the
parent company for HammerHead
and Ditch Witch.

Insituform contract marks Indian expansion
Insituform has expanded its
operations in India with a
US$5.6 million contract in Uttar
Pradesh, awarded to its Indian
joint venture (Insituform India).
The project will involve the
rehabilitation of around 4,900m of
medium-diameter sewer pipelines
in northern India, about 640km

southeast of New Delhi.
Work is expected to begin in
February 2011, and is expected to
take 15 months.
Insituform CIPP (cured-in-place
pipe) product and iPlus Composite
will be installed.
The client for the project is
Indian water utility Uttar Pradesh

Jal Nigam, in Northern India.
Insituform said that, with
the expansion in Uttar Pradesh,
the company’s position in India
would be strengthened; the project
is its first outside of the Indian
capital, where it has already been
awarded around US$42 million
of work to date.

Sustainability brings award for Murphy
At a recent engineering dinner in
London, J Murphy & Sons won an
environmental initiative award for
the West East Link Main (WELM)
pipeline in northwest England.
Hailed as one of the most
ambitious pipeline schemes ever
undertaken in the region, the
US$200 million project involved
the installation of a 54.5km-long,
1,200mm-diameter steel pipeline
using trenchless and open-cut
techniques.
Environmentally challenging
aspects included laying the pipe
through sections of contaminated
ground and ‘challenging terrain’.

Maurice Corridan, Murphy’s
project director for WELM, said:
“The extent of tunnelling at WELM
– principally a pipeline scheme – is
unprecedented. The team worked
tirelessly to ensure the construction
methods implemented minimised
the potential detrimental environmental impact to the local area.”
The use of trenchless techniques
– mostly microtunnelling – provided
both cost and time-effective
solutions to a number of key
issues and constraints along the
pipeline route.
The judges were particularly
impressed by the switch in

the design from
open-cut to
microtunnelling at the
Springwater
Park site, which
was located in
contaminated
ground.
Also noteworthy was the use of
a Material Management Plan
(MMP). This is a voluntary option
that helps companies to identify
materials that need special
handling, which helps to minimise
the risk from their unsafe use
and improper disposal, as well as

facilitating the reuse of excavated
materials.
A spokesperson for Murphy
claimed that the use of a MMP
“allowed upwards of 23,000m3
of excavated material to be
reused on the project while
adhering to national waste
legislation requirements.”
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NEWS

FrontSteer named TW Product of the Year 2010
Bohrtec’s FrontSteer technology
has been awarded the Trenchless
World Product of the Year 2010
accolade.
The TW editorial team thought
the new technology effectively
extends the boundaries of auger
boring to applications previously
thought impossible.

Hitherto, guided auger boring
has used pilot rods that are limited
to displaceable ground, meaning
that conventional ground-drilling
technology cannot be used in
dense material (SPT>35).
The introduction of FrontSteer
technology means that guided auger
boring can now also be used in

non-displaceable ground (SPT >35)
and in rock of up to 10MPa strength.
Yet, claims Bohrtec, the
technology does not adversely
affect the cost benefits of GAB
with pilot rods because it retains
the benefits of quick and easy on
site set-up and a simple operation.
The system can be applied to

two different applications: jacking
pipes using an optical guidance
system together with hollowstem augers; and for steel pipejacking, allowing the adaptation
of FrontSteer to auger-boring
machines with conventional
augers. The system was unveiled
at Bauma in April 2010.

TT-UK introduces
TIP innovation
Renewing sewage pipes through manholes
using the TIP (tight-in-pipe) method may
have been facilitated by a recent innovation.
TT-UK (TT-Group) said it has developed
what it called a ‘unique’ device that can
transform HDPE pipes in their cold state,
without affecting the PE material
characteristics. This, according to the
company, allows long pipes to be pulled
tight in pipe through a manhole.
Burstform is basically a roller-guiding
system, installed inside and outside the
pulling-in manhole.
The Grundoburst rig pushes the
QuickLock bursting rods up to the pulling-in
manhole inside the old pipe from the
target pit.
Outside the manhole, the welded pipe
length, equipped with the conical PE pulling
head, is prepared and ready for use. It is
connected to the extra-flexible rods and
pulled through the roller guidance of the
Burstform into the manhole.
The circular pipe is transformed into an
oval shape during this process and returned
to its circular form before being pulled back
into the old host pipe.
In the manhole – on the level of the old
pipe – the PE pipe is guided through a 90°
bend even in the tightest of spaces, and is
pulled in without any structural pipe creases
and with low friction forces.
The PE pipe is returned to its original,
circular shape, immediately before being
pulled into the old pipe with the forming
device and pulled in with the Grundoburst.
TT-UK claimed that the main benefit is
the ‘very high’ installation speed of up to
100m/h compared to short pipe installations.
Others include a minimal job site set-up;
one central target pit for two pipe lengths
inserted in opposite directions, each over
100m long; and installation is possible
using pipebursting.

Better Products,
Better Service
Underground Tools Inc. not only offers the
most comprehensive selection of wear parts
and down-hole tooling, the UTI staff is made
up of the most knowledgeable people
in the underground construction industry.
That’s
technical service
and only UTI has it!

• Drill Pipe for All
Makes & Models
• Complete Line of
Down-hole Tooling
• Best Trencher
Parts Available

Contact UTI Today!

www.undergroundtools.com
+1.651.255.1873
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Trenchless World names Project of the Year 2010
• F luid circulation and loss, yet

Winner: Rideau Canal, Ottawa
Contractor: Marathon Drilling Co, Ottawa
The Rideau Canal, Ottawa, has
been awarded the Project 2010
accolade by the TW editorial team.
The horizontal directional drill
below a significant canal has
proven to be an accomplished
project, carried out under extreme
ground and climatic conditions.
It is a prime example of the
effectiveness of trenchless
technology in renewing ageing
infrastructure.
The US$563,000 project
involved replacing a 90-year-old,
unlined, 120m-long, cast-iron
water main with a 400mm-diameter HDPE pipe in difficult ground
with cobbles and boulders.
HDD was selected over piperamming due to its economy and
the reduced surface disruption
involved. A flexible contract meant
that the contractor could choose

the set-up, drill tools,
and number and
diameter of reams.
Required criteria
included the need for
tenderers to provide
evidence of having
undertaken five
similar projects previously, specify
the rig type and size, and, if
selected, provide a quality
verification engineer.
Further requirements included
monitoring settlement on nearby
roads and canal walls, and
incorporating stand-by time to
compensate for delays when
penetrating cobbles and boulders.
Recreational use of the canal year
round gave a limited window of
operations. Yet, despite temperatures
as low as -25°C, the team chose
January and February to avoid the

RUNNER-UP: Crossing the River Po
LMR Drilling, Italy
This project won the runner-up
award due to its complex and
innovative nature in successfuly
completing an HDD installation
under difficult circumstances.
A new 1,140m installation under
the River Po, Italy, was needed to
bypass an ageing oil pipeline. It
would have to bypass a fast-flowing
river and respect the environment.
To satisfy both requirements, HDD
was chosen.
A seismic geophysical survey

had indicated difficult subsoil
conditions that had adversely
affected two previous HDD
crossings in the area.
A total of 36 samples taken from
12 boreholes up to 35m deep
revealed strata comprising alluvial
beds, sand and silt deposits, and a
marine sub-stratum of mainly clay
and marly clay.
This indicated that a safe HDD
crossing would be difficult. Based
on the findings, LMR developed

•

increasing drill-fluid pressure
was not an option in case of
frac-out; and
B
 reakage of the swivel-eye
between pull-head and reamer.

fish-spawning period in March.
The sub-zero conditions were
demanding on both man and
machinery.
The pipe installation depth was
2.4m below the bed of the 4m-deep
canal. Uncertainty regarding the
composition of the canal bed
material meant there was a risk of
frac-out when drilling through the
glacial fill containing cobbles and
boulders, which slowed the pilot
bore. Three pre-reams were
performed – 300, 450 and 600mm.
Problems encountered included:

In the end, a 1 million lb pipejack
machine was used to insert a
1,200mm-diameter casing to
intercept the pipe pull-head and
pull it out of the ground.
A 1,050mm-diameter flight
auger was used to extract the soil
out of the casing. An auger-boring
machine was then used to pull the
pull-head through the casing.
A defining aspect of this project
was the ability of the team – owner,
consultant and contractor to
implement the necessary changes in
order to solve an array of problems.
This allowed the project to be
more cost-effective and it was
completed earlier than either pipe
ramming, pipejacking or open cut.

an HDD profile and drilling
techniques associated with the
prevailing conditions.
A full HDD design followed,
which aimed to:
•m
 inimise the length of the
downward and upward sections
in gravel using high entry and
exit angles;
• remain as long as possible in the
sandy-silty level; and
• o nly deepen the profile in the
marly soil in close proximity to
the river bed to guarantee a sufficiently thick soil cover to avoid
any risk of frac-out.

A magnetic Paratrack 2 system
was used for drill guidance, Despite
the difficult geology, the comprehensive and precise geotechnical
investigations were vital in creating
an optimised drilling profile.
The job is also characterised by:
• innovative solution of installing
steel casings of 65m and 100m in
length in gravel to prevent the entry
and exit points from collapsing;
• an accurate guidance system; and
• the correct mud composition for
crossing the swelling layers.
All of which made a huge
contribution to the project’s success.

Innovational Technology that is Practical,
Effective and Environmentally Friendly.
Spiral Wound Trenchless Pipe Renewal Technologies
www.sekisui-spr.com
1-866-62-SSPRA
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MIDDLE EAST

Fuelling dynamic Dubai
HDD was used to install a difficult sub-sea link for a new LNG import terminal
in the United Arab Emirates, reports Carsten Fischbach of NSCC-DrillTec JV

P

OWER consumption in the Middle East
is ever increasing, yet local resources are
shrinking at an alarming rate. Which is
why the new LNG Import Terminal at Dubai’s
Jebel Ali Port represents a crucial link in the
chain of an expanding energy network that is
required to secure the United Arab Emirate´s
(UAE) fossil-fuel supply for the coming decades.
Apart from the offshore terminal structure
itself, a 24in (610mm) pipeline section
connecting the offshore terminal to onshore
processing facilities over a distance of 1.4km
represents a key component of the project.
As the vast number of existing utilities in the
shoreline area ruled out any conventional
dredging or trenching to lay the pipeline, from
the outset the main contractor, Archirodon
Construction Company, considered HDD as the
solution. The firm proposed the trenchless
installation method to Dubai Supply Authority
(DUSUP), which operates the project in
partnership with energy giant Shell.
Convinced by the proposed technical
concept and the company’s reputation in the
market, the client and main contractor opted to
place the challenging task in the hands of Abu
Dhabi-based drilling specialist NSCC-DrillTec
JV, a leading HDD contractor for the realisation
of pipeline shore approaches in the Middle East.
HDD applications crossing the onshore/offshore

interface are viewed as a highly specialised
area in the trenchless spectrum.
Furthermore, the entire project was to be
executed according to the HSE and quality
standards of Shell, which demanded perfect
planning, and a high level of awareness and skill
from the early stages of preparation. Nothing
less would make this challenge a successful and
safe undertaking.

“A 24in pipeline section
connecting the offshore
terminal to onshore
processing facilities
over a distance of
1.4km represents a key
component”
The 24in pipeline section had to be fabricated
onshore, taking into account the risks associated
with installing the string by pushing it into the
formation under the given soil conditions and
with existing utilities in the area.
NSCC-DrillTec’s strategy therefore involved
pulling back the pipeline section from onshore

Pipeline over-bend section
to offshore, with the drilling rig placed and
anchored on a floating barge about 1.5km from
the shore line for the final stage of the job.
Apart from the drill path, including a
significant compound curve and crossing under
numerous existing high-pressure pipelines with
low clearances at certain places, it was mainly
the narrow target window offshore, set by the
limited flexibility of the subsequent tie-in spool,
which made this job so challenging.
Accordingly, a high level of skill and experience
was required among the key personnel involved
in order to punch the pilot borehole out at the
seabed beneath the terminal structure with an
accuracy of +/- 1m in both lateral and
longitudinal alignment.
Pilot borehole drilling began during the last
days of April 2010, using one of the advanced
350t HDD rigs developed and built in-house by
DrillTec. After an initial 200m of drilling, a
column of 133/8in (340mm) steel casing was
installed over a length of 80m to prevent the risk
of settlement/washout within the soft borehole
entry section. This was required to protect the
existing utilities in that zone.
Significant magnetic interference was expected
along the drill path, given the numerous existing
pipelines in the locality and the neighbouring
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MIDDLE EAST
container terminal of Jebel Ali port (items such
as berths and cranes).
The team, led by drilling superintendent
Kingsley Emerson, chose the Tensor steering tool
for the job. In order to ensure the required target
accuracy, two sub-sea cable coils were installed
at the offshore exit point and at an intermediate
station prior to drilling. This enabled back-up
data readings to be obtained for verification of
the borehole trajectory at those stages.
Only eight days after the drill bit entered the
ground offshore (spud-in), the pilot borehole
was punched out in the pre-dredged exit pit just
beneath the terminal structure; a sub-sea survey
by Archirodon’s diving team confirmed that the
drill had hit the target within the 1m-wide
window, as required. Once again, the Tensor
steering system had rewarded the crew for their
confidence in it. With this first success, the
bottom-hole assembly (BHA) and drill string
were recovered from the seabed and brought on
board the HDD support barge to allow
subsequent activities to proceed.
The water depth of about 17m at the exit
location necessitated taking certain precautions.
Firstly, it was necessary to provide extra guidance
and support for the drill string throughout the
borehole-reaming stages. Secondly, to properly
secure the HDD support barge in position for
reasons of safety and to minimise the risk of
interruption. Therefore, set-up and modification
of the support barge was one thing to focus on
during the project preparation. As a result, the
barge was equipped with a reinforced mooring
system to control the 40t gravity anchors, as
well as a stinger that had been modified to
meet the specific requirements of the project –
especially the water depth.
Borehole reaming was concluded in two
stages, starting with a 26in (660mm) mill tooth
hole opener as an initial pass to cut through the
calcarenite/sandstone formation; this was then
followed by a 34in (865mm) tool of the same
type after carrying out an intermediate clean
run between the steps. All in all, the borehole
reached its final diameter and requisite
condition for installing the 24in gas-pipeline
section within only 20 days.
Due to the high clay content of the local
bedrock, bentonite was only used during certain
phases of the process in order to maintain the
required drilling-fluid viscosity and minimise the
amount of mud discharged into the open sea.
The latter was another special task to be handled
on this project in order to minimise the impact
of construction works on the local environment.
This was achieved by permanently monitoring
conditions around the sub-sea exit point and
removing excess drilling fluid when necessary.
Upon completion of borehole reaming and
cleaning, the HDD rig spread had to be
relocated to the offshore end of the crossing and

HDD rig
during
pullback

“The borehole reached
its final diameter and
requisite condition for
installing the 24in
gas-pipeline section
within only 20 days”
then installed on board the HDD support barge.
This would enable the pullback of the 24in
pipeline section from onshore to offshore.
Despite the amount of equipment to be
dismantled onshore, and then transferred to the
barge and set up there, the close and efficient
co-operation between NSCC-DrillTec JV and
Archirodon enabled the entire operation to be
accomplished in less than 72 hours.

While rigging up offshore, the barge was
secured in position using a sub-sea anchor pile,
which would absorb pull-loads up to the
capacity of the HDD rig during installation.
Load testing the pile and anchor wires gave final
confirmation of the integrity of the whole set-up.
On June 26, 2010, after less than two months
of onshore/offshore activity, the 1,400m-long
section of 24in gas pipeline was hooked up to
the drill string; after only 14 hours it rested in its
final position. The time invested in the preparation
and maintenance of the borehole paid off, as the
pull loads did not exceed 40t during the entire
operation.
With a zero-incident result, and having
undercut both the original schedule and budget,
the project can be filed as further proof that it
requires specialists to achieve the highest quality
standards when it comes to difficult HDD
installations.

Carsten Fischbach is general manager of Abu Dhabi-based NSCC-DrillTec JV

HDD rig onshore
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UNDERGROUND LOCATION

Hitting the
right spot
A new underground
mapping tool could
make documenting and
accessing buried utilities
less of a hit-and-miss
affair for contractors.
By Phil Rowlands of 3M

Open excavation

Reinstated

Figure 1: much data can be captured using Intelligent Trench (Whitehall excavation)

T

he Intelligent Trench underground mapping solution captures
information on street works and underground utilities. Recently
shortlisted in the UK for an award by the National Joint Utilities
Group (NJUG), the tool enables photographic, survey and utility data to
be captured and shared, avoiding both dry and exploratory digs, and
helping to reduce congestion.

The issues

maintenance as a result of an inability to apportion the remedial costs to
the responsible parties. Ultimately, this all leads to congestion, which is
estimated to cost the UK economy US$8.5 billion annually.
Yet more problems could lie ahead. Radio frequency-based cableavoidance tools are widely used to check for the presence of buried
assets, but these rely on the services themselves being conductive. The
trend away from conductive services towards new plastic pipe installations
and fibre-optic cables will only magnify the current problems.

More than four million acts of road digging take place in the UK every
year in order to install, repair or maintain the nation’s four million
kilometres of underground assets. And this figure is growing by the day
as our demand for power, utilities and communications infrastructure
increases.
The UK’s New Roads and Street Works Act of 1991 gives more than
200 organisations the statutory right to excavate the public highway. It
sets out their responsibility to collect information about buried infrastructure
and share it with other firms intending to excavate the streets.
Most utility companies keep underground records, but it is hard to
ensure their reliability, partly because many of these services were
installed decades ago and may only have been recorded on paper
documents, with varying degrees of accuracy.
Many underground utilities have been recorded with measurements
relative to semi-permanent, above-ground landmarks, such as kerbs,
bus shelters or even hedges. It is therefore not difficult for records to
become out of date and, as a result, today’s utilities may have only an
approximate idea of a service’s location, not the precise spot.
Inaccuracies in this data can lead to up to 20-30% ‘dry digs’ – fruitless
excavations dug in the wrong place. This is an expensive business,
with a single excavation typically costing upwards of U$1,500 to dig and
subsequently reinstate. It can also be dangerous work, particularly if a
power cable, gas or water mains is inadvertently ruptured.
Digs can also be very disruptive if the contractors damage trafficcontrol cables or highway drainage systems in the process. Third-party
damage to underground assets is estimated to cost the utility companies
more than US$230 million/y.
Utilities and contractors have a duty to reinstate the highway after
works are completed; however, deep trench excavation can still reduce
the life of a road by as much as 30%.
TRL, the UK’s leading transport research laboratory, has found that
8% of reinstatements fail visual inspection by local authorities. An
estimated 28% of highway maintenance budgets are spent on reactive
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GPS PDA running
U-Track software

Non-invasive survey hosted on central database

Locator

Near-surface
RFID marker

‘X’ marks the spot

Figure 2: non-invasive surveys and RFID markers adjacent to the
study area allow data to be uploaded to a central database
Virtual trial hole drawing

The need for change
The Traffic Management Act of 2004 gave local
authorities the power to penalise utility firms and
contractors in order to drive down congestion. In
highly congested areas, such as London, it is
claimed that streetworks cost business as much
as US$3,000/h. Pressure on utility companies
and highways authorities is mounting.
Simply fining companies for non-compliance
is not the long-term solution as these costs
simply get passed on to the consumer, yet
revisions to the codes of practice currently
under consultation continue in this vein. Simply
multiplying the punitive measures and increasing
the potential liabilities for every single
excavation does not provide a solution.
Mayor of London Boris Johnson introduced a
voluntary code of conduct for utility firms in
April 2009. However, the highways authorities,
utility companies and contractors need more
open and accurate data to be able to manage
streetworks more effectively.
The mapping of underground assets is
currently patchy – some parts are mapped and
others are not. It is also inconsistent as different
parts of the network may be mapped in diverse
ways, with maps drawn up to various scales and
in contrasting formats, with each piece of the
puzzle being held by a different organisation.

The National Underground Assets Group
(NUAG), representing industry stakeholders, has
proposed a format for mapping underground
assets in a consistent manner. It has suggested
that information should be delivered by a service
that is simple, cost-effective and capable of precise
location. It recommended that the data collected
should be hosted on an infinitely scalable,
web-based service to truly enable data-sharing
through interactive mapping tools showing the
location of all assets on a national and local level.

Intelligent Trench
As the NUAG has reported, a national database is
required, but how should this be implemented
and populated in a cost-effective manner? The
group noted that GPS would probably need to be
deployed in conjunction with another technology
to address the fact that GPS alone cannot costeffectively provide the level of accuracy required.
The cost of surveying the entire network to
collect asset data is prohibitive. In the UK, the
Mapping the Underworld project sought a single
technology capable of finding all buried infrastructure, but so far such a panacea remains elusive.
A more pragmatic approach is therefore
required; one which takes advantage of the four
million road openings already happening each
year. Every day, utilities are exposed to the

naked eye, but are then hidden away again just
as quickly without capturing the available data.
3M, Exor, Infotec and Trac-ID have joined
forces to offer a solution called Intelligent
Trench, whereby data on underground assets
can be collected and recorded against unique
radio frequency identification (RFID) tags, and
logged on a hosted database with free basic
access to all.
This is how it works: as excavations are
undertaken, RFID markers are placed in the
trench and the asset data (including photographs
and the NUAG recommended data) is recorded
on a handheld GPS-equipped PDA and linked to
the RFID marker. The record is then automatically
sent to a central database.
This approach means that contractors in the
field performing excavations can record details
of both the apparatus they are working on and
any adjacent utilities, such as unidentified buried
objects (UBOs), which should be recorded, as
defined under Section 80 of NRSWA and
Section 47 of the Traffic Management Act.
Anyone proposing to subsequently excavate
the streets can then access this data on an officebased PC via a web browser, and also access the
records at the exact location of the RFID marker
at any time in the future. As a cross-industry
solution, all information is hosted on a national,

January / February 2011

07-09trench1101.indd 8

21/01/2011 17:02

9
UNDERGROUND LOCATION
open, web- and map-based database. Access to
the data fields recommended by NUAG is free.
Data is GPS-referenced and searchable via a
map-based interface.
For example, works planners can access the
system to check for underground asset data in
the proposed works location as part of the
planning process, which can subsequently be
confirmed at the actual location on site.
Figure 1 depicts the richness of data that can
be captured. In this example, future works
methods and equipment could be planned in
advance of issuing the road-opening notice,
allowing the use of minimally invasive ‘keyhole’
techniques or trenchless technology. The location
of utilities can be determined accurately to
minimise the scale of the streetworks, keeping
two-way traffic open wherever possible. Data
will be built up over a period of time in the
central database without the cost and disruption
associated with conducting widescale surveys,
thereby addressing the main causes of dry digs.
Intelligent Trench can also be used to avoid
digs altogether. Each excavation carries
ever-increasing liabilities, including: a multitude
for potential fixed penalty notices (FPNs); the
direct cost of digging and reinstatement; safety

“Data on underground
assets can be collected
and recorded against
unique radio frequency
identification”

risks; impact on congestion; potential third-party
damage and highway deterioration. Non-invasive surveys avoid these liabilities while also
being very cost-effective.
In the UK, it is estimated that 8% of all
excavations are for exploratory purposes, but
these can now be considered unnecessary. By
conducting a non-invasive survey and deploying
a small, near-surface RFID marker adjacent to
the area of study, survey data can be uploaded
to the same database. In future, the survey drawing
can be accessed, allowing users to measure and
mark out the relative positions of buried utilities
using a simple tape measure (figure 2).

map underground assets has significant benefits
for all stakeholders. Contractors and utility
companies can gain substantially from the cost
savings of fewer dry digs. They can gain more
accurate and robust records in order to dig
fewer excavations of a smaller, more targeted
size; the risk of injury to site workers and
damage to underground assets can be reduced,
and exploratory digs can be avoided.
Highways authorities and, ultimately, the
general public can benefit from fewer unnecessary
digs, the improved life of the highway due
to minimising invasive works, and reduced
congestion, which can ultimately lead to
improved journey times. The UK could benefit
from a reduction in the US$8.5 billion that
congestion and third-party utility damage is
estimated to cost the economy every year.

Conclusion
The Intelligent Trench underground mapping
solution is designed to capture and provide
detailed information at every excavation, which
could be aggregated and freely shared by
everyone for years to come. This data be used to
verify and amend inaccurate or incomplete public
utility records, and allow advanced planning of
future works, which will be performed more
effectively and, most critically, will reduce delays
and congestion and eliminate abortive works.
The use of Intelligent Trench RFID markers to

Phil Rowlands is business development manager at 3M Track and Trace Division, UK. www.intelligenttrench.com
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A new product and services publication
for the trenchless industry
Trenchless World is to launch a new supplement aimed at professionals
at the heart of the trenchless industry and designed to provide unrivalled
exposure of your products and services at key trenchless industry events.
Trenchless World
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Baroid Industria

l Drilling Products

Baroid Industrial
Drilling Products,
a Product Service
Halliburton, is a
Line of
worldwide network
of sales and service
laboratory scientists,
engineers,
and
facets of the industrial support personnel dedicated
to servicing all
drilling industries.

Since the 1950s
and our
products and services beginnings in the water well drilling
have been expanded
industry,
ing. Baroid Industrial
to include all types
Drilling Products
of drillsupplies a comprehensive
now
line of drilling,
grouting, plugging,
abandonment, and
well rehabilitation
and
products specifically development
engineered to
optimize performance
and end-user costs.

National Liner

Trenchless World Product Selector (TWPS) will showcase your products at two of the
industry’s key annual events: CONEXPO (mth/yr) and No-Dig Washington (mth/yr).
Distributed with Trenchless World magazine, the No-Dig sector’s leading publication,
TWPS will be a stand-alone supplement given freely to visitors, exhibitors and
conference delegates.

The Robbins

Co.
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innovation and experience,
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is the world’s
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But Trenchless World Product Selector is not only intended to be a show preview. It
will also feature products and services that, for whatever reason, CANNOT BE PRESENT
at one or both of these events. This means that with just one entry, manufacturers and
suppliers achieve a cost-effective presence to target key trenchless professionals.
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Canadian sliplining

Speedy slipline saves money
Ted Joynt, Franco Bonanno and Gerald Bauer report on a town in Ontario, Canada,
which saved time and money by using sliplining for water main rehabilitation

T

he town of Smiths Falls, a community in
eastern Ontario, has been incorporated
since 1854. For over 150 years, the town
used one building as its water-treatment facility,
repairing and retrofitting as needed over the years.
But, the cost of maintaining the former grist mill
rose steadily, and in 2002 an environmental
assessment called for a new facility.
RV Anderson Associates (RVA) undertook the
project of how to tie in the old distribution
system to the new water-treatment plant. With
sliplining, RVA was able to save Smiths Falls
time and money, and enhance the community.
The new, 14 million litres/day, state-of-the-art
water-treatment plant is located 450m upstream
of the old plant. RVA determined that the new
plant’s discharge line would tie in to the existing
system just outside the original treatment facility,
requiring 350m of piping.
There were three options to feed the existing
distribution system:
• follow the existing alignment with a new pipe;
• create a new alignment with a new pipe; or
• use the existing raw-water intake line.
The first two options would significantly affect
the social, historic and environmental make-up
of the Rideau River area. Therefore, the third,
trenchless solution was determined the best.
This trenchless solution required rehabilitating
the 750mm-diameter, concrete pressure pipe,
which had been serving as a raw-water gravityfeed line to the original plant. The pipe was in
good structural condition, but it could not hold
pressure beyond 50psi. Options for rehabilitation
included pipe bursting, cured-in-place liners,
spray-on liners and sliplining. Sliplining
provided the best overall life-cycle cost benefits,
could be completed quickly and had minimal
environmental effects.
Butt-fusing 500mm HDPE pipe

Site layout

Before beginning work, RVA tackled several
challenges, such as changing the existing gravity
pipe to a pressure line, allowing for a vertical,
22° bend, and accounting for various historical,
archaeological and environmentally sensitive

“RVA saved three
to six months on the
schedule”
areas along the route, while also limiting the
effect on the area’s tourism industry.
Working alongside Pipeflo Contracting, its
subcontractor, DeRose Brothers General
Contracting, and the general contractor, Thomas
Fuller Construction, the team started work in
September 2009, sliplining 264m of the existing
750mm concrete pressure pipe with a 500mmdiameter HDPE DR17 PC100 pipe, using the
open-cut method for 10m at the pull pit and for
63m at the entry pit to allow for the tie-ins.
The existing pipes were opened by removing
one pipe section upstream and three downstream,
allowing the 40t horizontal directional-drilling
machine to pull the new pipe into the host pipe.
The HDPE pipes were fused on-site. Dewatering
was only required to control the inflow of
groundwater. There were two 100mm-diameter

Project team
Owner: Town of Smiths Falls
Engineer: RV Anderson Associates
General contractor: Thomas Fuller Construction
Trenchless contractor specialists:
Pipeflo Construction Corporation (from
Hamilton, Ontario) in association with DeRose
Brothers General Contracting
pumps at the entry pit and one 150mm pump in
the upstream pit. During pulling, water was
allowed through to lubricate the pull. Once the
pipe was in place, it was filled and tested.
The whole process took only six days and the
pipe was in place on October 5, 2009. Grouting
was completed in three days the following
month, after the water level had dropped.
RVA’s rehabilitation of the old pipes saved
the Town of Smiths Falls money, time and
environmental repercussions. Using the open-cut
method instead of sliplining would have cost
three to four times more. The life-cycle costs
were reduced, as were energy costs from the low
C-factor of the pipes. In addition, RVA saved
three to six months on the schedule. Finally,
sliplining preserved the beautiful environmental
and historic features of the area, with little
disruption to the public areas of enjoyment.

Authors: Ted Joynt, Town of Smiths Falls; Franco Bonanno, RV Anderson Associates; Gerald Bauer, RV Anderson Associates
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UK TRAINING

Raising competency standards
Obtaining objective comparisons of contractors’ competencies, by Ian Clark

A

quick look at the UK utility and buried-services industry shows
a significant requirement for training, minimum competency
levels, and approved certification of operators, installers and
contractors. This is particularly true where health and safety H&S issues
are concerned.
For example, confined space workers need to hold the relevant
documentation/certificates, and certain types of machinery may not be
used by untrained personnel, while CCTV surveyors need to meet a
certain reporting standard. While some may see this as a burden, most
view it as being totally necessary to ensure the safety of the workforce
and public.
One of the main aims of the UK Society for Trenchless Technology
(UKSTT) is to promote the safe implementation of trenchless methods
across the country’s buried-services industries.
As part of this drive towards increased H&S and operational standards,
the UKSTT has implemented an arrangement with one of the country’s
leading training providers, Develop, to provide City & Guilds-recognised
and approved training. These courses not only cover the mandatory
H&S requirements that operate in various sectors of the utilities and
buried-services sectors, but also offer basic training in some specific
technologies, such as Cured-In-Place Pipe (CIPP) lining for example.
While the mandatory H&S-related courses are normally well attended,
those relating to specific technologies are less so. Why is this? It would
seem that the general opinion is that, unless a certification is mandated
by law or is a specific requirement called for by client companies, there
is no real need for contractors to fork out for such a course, the cost of
which would ultimately be passed on to the client through project fees.
This could make one contractor holding such certification uncompetitive
compared to one that does not.
It is commonly assumed that a contractor company offering to use a
specific technology has had all its operatives trained to use it. While at a
basic level this may be true, unfortunately, without a specified minimum
standard, there is nothing to say that the training undertaken by the
operatives of one contractor is to the same standard as that of another.
So, does the client always get what it thinks it is paying for?
The problem is that in some parts of the industry there is no set
minimum standard with which to compare different companies and their
competency levels. So, it appears that until industry regulators or clients
call for such standards, none will be proactively provided by contractors.

Reasons to look again
This, of course, begs the question: does this really matter, provided the
client has sufficiently investigated its contractor to ensure it meets the
standards it requires? The answer may be two-fold. Currently, clients tend
to work with contractors they know and trust, and with whom they have
long-term relationships, so the latter know what is expected of them.
But things may change dramatically with October’s implementation of
the Private Sewer Transfer Initiative. While current ‘main’ contractors
expect their workload to increase with the transfer, they have little
capacity to complete the new workload in-house, so they will be looking
to the smaller contractor community to take on this work.
There is, however, very little across-the board certification that could
be used to compare contractors’ competence and ability. The current
situation means there is little control and monitoring of individual
technologies because little final testing is undertaken; methods of
installation vary from contractor to contractor and, perhaps, too much
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emphasis is placed on word-ofmouth reputation and suppliers’
training by client companies.
Does this therefore add weight
to the argument that topic-specific
training and certification should
be considered by client companies as
a way forward in an industry where such major change is imminent?
Germany operates the DIBT scheme, which looks at final product
quality, installation methods, and the practices and competency levels
of individual operators. Should the UK industry consider this format?
If so, it should do so sooner rather than later, and before the sewer transfer
initiative. Otherwise, projects might be potentially compromised by
substandard workmanship and a lack of training in minimum standards.
But, who should oversee, set and monitor such standards?
The courses currently on offer through organisations such as UKSTT/
Develop have already gained City & Guilds approval, so they make an
excellent starting point for spreading this type of competency training and
certification across the UK. There are numerous courses in this category.
Perhaps it is time for client/main contractor partnerships to think again about
what will be needed to maintain high standards in the very near future.
Ian Clarke is a writer at No-Dig Media Services

WrapidSeal™

Manhole Encapsulation System
WrapidSeal™ has been solving I & I problems for
over a decade and is the undisputed leader in manhole encapsulation. From coast to coast engineers
have turned to WrapidSeal™ for a positive solution to
groundwater infiltration.
WrapidSeal™ - tenacious, aggressive, proven.
Features & Benefits

Heat activated high shrink membrane
High tensile & elongation
Excellent abrasion resistance
Bulk Roll - Fits any size manhole
Complete coverage
Provides corrosion protection
Cost effective
Field friendly - fast & easy to install
Rehab or new construction
Prevents structural degradation due to:
- Road Salts
- Acidic soil conditions
- High water tables

CCI Pipeline Systems
www.ccipipe.com

Other quality products offered by CCI:
Casing Spacers & End Seals, ArmorCote™ U-bolts,
Wrap-It Link™ Wall Penetration Seals, & CANUSA Heat Shrink Products
Winner of the coveted Lantern Award for Manufacturing Excellence.
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SUPPLIES & SERVICES
DIRECTIONAL DRILLING

Pipe Pushing
Machines

Pipe Coil Trailers

SPECIALISTS IN DIRECTIONAL DRILLING AND
PIPELINE REHABILITATION

A new product and
services publication for
the trenchless industry
The safe, efficient way to handle PE HIRE OR BUY
tel: +44 (0)1225 480488
www.stevevick.com info@stevevick.com

Renovation of Existing Pipes By:
• Pipe Bursting
• Sliplining
• Pipe Eating
• BKP Berolina CIPP UV Cure
in partnership with Tuboseal
• SEKISUI Rib Loc spirally wound
uPVC and HDPE products
• Proud Supplier Terra AG
products

An Authorised Distributor of American Directional Drill ®

Dealers Supplying:Directional Drilling Rigs, Auger Boring Systems
Mud Cleaning Systems, Mud Mixing Systems
Tracking Systems, Drilling Fluids
Down Hole Tooling, Drill Rods
Tel: 0044 (0) 1424 854112
E-Mail: info@tadrilling.co.uk

Products:

SEWER RENOVATION

No-Dig Pipe Relining from
Lanes Sewer Renovation
Non disruptive
Chemical resistant
Improved flow
All pipe sizes
No joints

www.abs- trenchless.com

Robbins has been involved in hundreds of tunnel boring projects
around the world. Today Robbins offers an extensive range of
underground excavation equipment. Whether you need to build a
4-lane highway through the heart of the Himalayas, construct a 10 km
subway tunnel through Hong Kong, or bore a 0.7 m tunnel for a
gravity sewer in your town, Robbins makes the best machines to do
the job safely and efficiently. To learn more about our past and current
projects, visit our Case Studies section of the website.

Wyo-ben, Inc.
Wyo-Ben, Inc. is a leading manufacturer of
Bentonite Clay based products.
Our materials are used worldwide in
applications such as oil, gas, and water well
drilling, metalcasting, environmental
construction and remediation, hazardous
waste treatment, cat litter, cosmetics and
pharmaceuticals, as well as many other
industrial and consumer related products. Headquartered in Billings,
Montana, Wyo-Ben mines its reserves from the Big Horn Basin region
of Wyoming, the richest deposit of benonite in the world. Here we
operate 3 processing facilities serving the global marketplace.
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www.compositesone.com
www.condux.com
www.matex-ccc.com
www.cosmic.at
www.cretexseals.com
www.cuesinc.com
www.danbyrehab.com
www.deneef.com
www.derrickinternational.com
www.digitrak.com
www.ditchwitch.com
www.dukes.com
www.formadrain.com
www.godwinpumps.com
www.hamiltonkent.com
www.microbac.com
www.hddbroker.com
www.herrenknecht.com
www.htshoutson.com
www.itg.com
www.inliner.net
www.impreg.de
www.insertatee.com
www.instiuform.com
www.interplastic.com
www.ipexamerica.com
www.dohenysupplies.com
www.jacobssf.com
www.jamesonllc.com
www.sewpercoat.com
www.lightstreamliner.com
www.performanceliner.com
www.logiball.com
www.maxlinerusa.com
www.mears.net
www.michels.us
www.midwestmole.com
www.millerpipeline.com
www.no-dig-pipe.com
www.moretrench.com
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Welcome to the show
Washington, D.C. will host the 20th Annual NASTT No-Dig Show at the Gaylord National Hotel &
Conference Center on the historic Potomac River, March 27-31, 2011. The last time the No-Dig
Show was in D.C. was in 1992 with our parent organization the International Society for Trenchless
Technology. At that time, NASTT was a fledgling organization with the mission of developing
trenchless training applications and educating owners, operators and designers of the benefits
associated with this new construction science.
Twenty years have passed and we are still growing. Our membership continues to push the
envelope on the uses and benefits of a trenchless approach to resolving infrastructure problems in
the United States, Canada and Mexico.
NASTT believes that it is appropriate that we return to our nation’s capital as it is a central hub of
the East Coast. This is where decisions are made that have significant impacts on our industry. What
better place to showcase how trenchless technology has grown, the advantages that it offers and
especially how it provides a green and sustainable solution to the deterioration of our aging
infrastructure.

Companies already exhibiting:

The theme for the 2011 conference – Trenchless – The Sustainable Solution – emphasizes our
point. Trenchless is no longer the “experimental” technology of 20 years ago; it has been proven in
our municipalities time and time again. No longer are we the last tool in the toolbox to be
considered. Many agencies now insist on trenchless over other methods. NASTT will be 21 years old
in 2011, and we continue to grow our ability to service our membership and our communities, plus
provide the type of information and forum required to engage the industry.
The technical topics of the 2011 No-Dig Show will cover the complete span of the trenchless
affect on the infrastructure industry. The Program Committee met at the Gaylord National in July to
review submitted abstracts and select the ones to be included in the conference. It was a daunting
task as there were many excellent abstracts. I am confident that attendees will hear
presentations reflecting the up-to-the-minute status of our industry. Not
only will we be learning about the latest technological advances, but
also how proven technologies have been applied in innovative ways.
We will hear why project problems occurred, how they were
resolved, lessons were learned and how they can be applied to
future projects. Please plan to attend our 20th Annual No-Dig Show
in Washington, D.C. You will have the opportunity to meet with your
peers or to introduce yourself to our industry and the exciting
technologies that it provides. I can assure you will see and hear the
current status of our industry and the directions anticipated for
future growth. For more information, visit our website at
www.nodigshow.com.
George Demetri
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Trenchless World is to launch a
new supplement aimed at
professionals at the heart of the
trenchless industry and designed
to provide unrivalled exposure of
your products and services at key
trenchless industry events.

But Trenchless World Product Selector is
not only intended to be a show preview. It will
also feature products and services that, for
whatever reason, CANNOT BE PRESENT at one
or both of these events. This means that with
just one entry, manufacturers and suppliers
achieve a cost-effective presence to target key
trenchless professionals.
To gain inclusion in Trenchless World Product
Selector contact Jim Moore, advertising
Selector,
manager: jim.moore@aspermontuk.com or
call +44 (0)20 7216 6053

FREEPHONE
0800 526 488

For total solutions
to all Drainage
problems Nationwide

Sewer Renovation Ltd

Innovation – Service – Reliability – Performance
Tel: +44 (0) 1939 235754

The Robbins Co.
With more than 50 years of
innovation and experience, The
Robbins Company is the world’s
foremost developer and manufacturer of advanced, underground construction machinery.
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Exhibitors include
Akkerman, Inc.
American Augers
American Ductile Iron Pipe/ American Spiral Weld
AOC, LLC
AP/M Permaform
Aqua-Pipe
Aries Industries
Avanti International
Azon USA Inc.
Barbco, Inc.
Baroid Industrial Drilling Products
Benjamin Media/ Trenchless Technology magazine
BKP Berolina
Bulldog Restraint System
Buzzi Unicem USA
Can Clay Corp.
CertainTeed Corp.
CETCO
CIPP Corp.
Composites One
Condux International
Control Chemical (1989) Corp.
Cosmic Tophat LLC
Cretex Speciality Products
CUES
Danby, LLC
de neef Construction Chemicals, Inc.
Derrick Equipment Co.
Digital Control, Inc
Ditch Witch
Duke’s Root Control, Inc
Formadrain, Inc.
Godwin Pumps
Hamilton Kent
Hauser Laboratories, A division of Microbac
HDD Broker, Inc.
Herrenknecht
HTS Pipe Consultants, Inc.
Icon Tunneling Group
Inliner Technologies
InPreg GmbH
Inserta Fittings Company
Insituform Technologies, Inc.
Interplastic Corp.
IPEX USA LLC
Jack Doheny Co.
Jacobs Associates
Jameson, LLC
Kerneos Inc.
LightStream
LMK
Logiball, Inc.
Maxliner
Mears Group, Inc.
Michel’s Corp.
Midwest Mole, Inc.
Miller Pipeline Corp.
Mission Clay/No-Dig Pipe
Moretrench

Trenchless World Product Selector (TWPS) will
showcase your products at two of the
industry’s key annual events: CONEXPO (mth/
yr) and No-Dig Washington (mth/yr).
Distributed with Trenchless World magazine,
the No-Dig sector’s leading publication, TWPS
will be a stand-alone supplement given freely
to visitors, exhibitors and conference
delegates.

www.tadrilling.co.uk

• Hard Rock Drilling Tools
• Barrel Reamers and
Stabilisers and Crossovers

Baroid Industrial Drilling Products
Baroid Industrial Drilling Products, a Product Service Line of
Halliburton, is a worldwide network of sales and service engineers,
laboratory scientists, and support personnel dedicated to servicing all
facets of the industrial drilling industries.
Since the 1950s and our beginnings in the water well drilling industry,
products and services have been expanded to include all types of drilling. Baroid Industrial Drilling Products now
supplies a comprehensive line of drilling,
grouting, plugging, abandonment, and
well rehabilitation and development
products specifically engineered to
optimize performance and end-user costs.

A supplement to Trenchless WorldA– supplement
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Fax: 0044 (0) 1424 854231

• Drilling Fluids and Mud
Pumps
• Recycling and Mud Mixing
Equipment

National Liner
National Liner is an effective, trenchless rehabilitation system upon
which municipal engineers and water/wastewater construction
managers have come to rely, coast-to-coast.Utilizing the revolutionary
technology, cured-in-place pipe (CIPP), National Liner Certified
Installers & Service Providers are recognized for their commitment to
quality.
At National Liner, we understand that no two jobs are alike. We know
that your satisfaction lies not only in Our Products, but also in the
quality of how it is installed. At National Liner we take our
commitment to quality seriously. To see whom we’ve helped in the
past please read a few of the articles and case histories chronicling
some of our work.

Vermeer directional drills are equipped for the tough jobs.

SASTT
A ard
Aw
of
Excellence
2007 & 2009

DRILLING TOOLS
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Akkerman
In 1973, Akkerman Inc. in Brownsdale, MN began providing tunnel
boring machines to meet the needs of the trenchless market. Today
Akkerman Inc. sells and leases new and used microtunneling,
pipejacking, guided boring and earth pressure balance equipment.
Akkerman not only manufactures quality trenchless equipment, they
have built a reputation for superior reliability and responsive service.

Vermeer

Installation of New Pipes By:
• Horizontal Directional Drilling
• Guided Rock Drilling
• Bores of 800mm
• Lengths up tp 400metres
• Microtunnelling

Rope Bursting Systems
RBS
Guided Auger Boring Systems ABS
Tools for HDD and Auger drills
Pulling Heads
Liquid Vacuum Systems BentoVac and more
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Vermeer packs more power and more features into every directional
drill to help improve efficiencies across the board. From curb-tohome to longer easement work to large-diameter pipeline projects,
Vermeer has the equipment that delivers optimum torque, thrust and
pullback power, plus advanced technologies that help you stay on
target.

Tel: +27 8600 66344
Info@trenchless.co.za
www.trenchless.co.za
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Coming in
March…

Visit our website
www.trenchless-world.com

Supplement booking and production schedule:
Editorial copy: 11 Feb
Advert booking: 16 Feb
Advert material: 22 Feb
Press: 25 Feb
Published: 4 Mar

U

250 000 metres of
trenchless pipe
successfully installed

DRILL PIPES & CASING

TRE CHLESS

www.drilling-products.com info@drilling-products.com

ADVERTISEMENT OFFICES
HEAD OFFICE:
NORTH AMERICA, AUSTRALIA, UK &
REST OF WORLD
Contact: Jim Moore,
Advertising Sales Manager
Aspermont UK, Albert House, 1 Singer Street,
London EC2A 4BQ, UK.
Tel: +44 (0)20 7216 6053
Fax: +44 (0)207 216 6050
E-mail: jim.moore@aspermontuk.com

ITALY & SWITZERLAND
Contact: Fabio Potesta/Daniela Chiusa
Media Point and Communications SRL,
Corte Lambruschini –
Corso Buenos Aires, 8 5° piano –
Interno 7-16129 Genova, Italy.
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Fax: +39 (010) 553 0088
E-mail: info@mediapointsrl.it
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Contact: Richard Dolan
Tel: +44 (0)20 7216 6086
Fax: +44 (0)20 7216 6050
E-mail: richard.dolan@miningmagazine.com

GERMANY & AUSTRIA
Contact: Gunter Schneider
GSM International, Postfach 20 21 06,
D-41552 Kaast, Germany.
Tel: +49 2131 511801
E-mail: info@gsm-international.eu
Website: www.gsm-international.eu

JAPAN
Contact: Kazumi Yamazaki
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Nishiogu, Arakawa-ku. Tokyo 116-0011,
Japan.
Tel: +81 3 3800 3229
Fax: +81 3 3800 3844
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