
As Ted Harland loaded his vehicle,
he knew he was headed into some
atrocious weather. It was 4:00 a.m. in
March 2018 and he faced a four-hour
drive to the jobsite, a stone quarry
near Glasgow. Harland had conducted
surveys to gauge earthwork at the site
for several months, but this day’s visit
would be especially challenging.

Scotland is known for harsh weather,
but this latest storm, officially named
as Emma, had already been dubbed

“The Beast from the East.” It would
hammer all parts of the British Isles
over a two-month period with high
winds, freezing temperatures and
driving snow, but Harland could not
allow the elements to deter the work.
He had committed to his client to
collect data for monthly analyses and
had to anticipate which tools would be
needed. On that dark morning, some
choices he had made a few months
earlier would prove to be very wise.

In the 12 years since he opened his
company, Tri-Tech Ltd., Ted Harland
has concentrated on providing high-
quality geospatial services to clients in
the public and private sectors. Based
in Yorkshire, Tri-Tech’s work includes
engineering and topographic surveys,
machine control, scanning and aerial
imaging. From the outset, Harland has
focused on using new technologies.
“We’ve always used the top-end gear,”
he said. “It gives us the edge over our
competitors.” With a wide assortment
of top-level survey instruments at his
fingertips (see sidebar), Harland was
ready to face the storm head-on.
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CCaappttuurriinngg aa ssnnooww--bboouunndd qquuaarrrryy
TTrrii--TTeecchh hhaadd bbeeeenn wwoorrkkiinngg aatt tthhhhhhee DDuunnttiillllaanndd
ssiittee nneeaarr GGllaassggooww -- oonnee ooff SSccoottllaaaaaanndd’’ss llaarrggeesstt
mmaaiinnllaanndd hhaarrdd rroocckk qquuaarrrriieess -- ffoooooorr sseevveerraall
mmoonntthhss pprriioorr ttoo tthhaatt ssnnoowwyy ddaayy iinn MMaarrcchh.. IIttss
cclliieenntt wwaass aann eeaarrtthhwwoorrkk ccoonnttrraaccccccttoorr hhaannddlliinngg
tthhee rreemmoovvaall ooff tthhee oovveerrbbuurrddeenn tttttthhaatt ccoovveerreedd
tthhee qquuaarrrryy’’ss vvaalluuaabbllee ssttoonnee.. TTrrii--TTTTTTeecchh’’ss cclliieenntt
nneeeeddeedd rreegguullaarr mmeeaassuurreemmeenntt ttoooooo ddeetteerrmmiinnee
tthhee vvoolluummee ooff oovveerrbbuurrddeenn tthhaatt tttttthheeyy ssttrriippppeedd
aanndd mmoovveedd.. OOnnccee tthhee llaayyeerrss ooff ppppppeeaatt aanndd ccllaayy
wweerree cclleeaarreedd,, ddrriilllliinngg aanndd bbllaassttiinnnnnngg tteeaammss
ccoouulldd bbeeggiinn.. TToo kkeeeepp qquuaarrrryy ooppeerraattiioonnss
mmoovviinngg,, TTrrii--TTeecchh nneeeeddeedd ttoo ccoonndddddduucctt iittss
mmeeaassuurreemmeennttss iinn aa nnaarrrrooww ttiimmeeeeee wwiinnddooww..

OOnn mmoosstt vviissiittss,, TTrrii--TTeecchh ccrreewwwwwwss uusseedd aa
qquuaaddccoopptteerr UUAAVV ttoo ccaappttuurree aaeerriiaall iimmaaggeess ooff
tthhee ssiittee aanndd,, tthhaatt mmoorrnniinngg HHaarrllaaaaaanndd hhaadd,, aass
uussuuaall,, ssttoowweedd tthhee UUAAVV iinn hhiiss vvaannnnnn.. AAllmmoosstt aass
aann aafftteerrtthhoouugghhtt,, hhee aaddddeedd tthhee ccccccoommppaannyy’’ss
TTrriimmbbllee SSXX1100 ssccaannnniinngg TToottaall SSttaaaaaattiioonn ttoo
tthhee llooaadd.. MMoonntthhss eeaarrlliieerr,, wwhheenn sssssshhooppppiinngg
ffoorr aa nneeww iinnssttrruummeenntt,, hhee hhaadd rreeccaalllleedd
iinnssttaanncceess tthhee pprreevviioouuss yyeeaarr wwhheeeeeenn eeffffoorrttss
ttoo uussee tthhee UUAAVV wweerree ssttyymmiieedd bbyyyyyy wweeaatthheerr
oorr ootthheerr ccoonnssttrraaiinnttss.. HHee tthhoouugghhtttttt tthhaatt tthhee
SSXX1100 mmiigghhtt bbee uusseeffuull iinn tthhoossee ssiittuuaattiioonnss..
““II hhaadd tthhee UUAAVV iinn tthhee vvaann aanndd II llooookkeedd aatt
tthhee SSXX1100 aanndd tthhoouugghhtt wweellll,, iitt’’ss nnnnnnoott ggooiinngg
oouutt oonn ootthheerr jjoobbss ttooddaayy ssoo II’’llll ttaakkee iitt jjuusstt
iinn ccaassee..”” TThhee vvaann aallssoo ccaarrrriieedd aa TTTTTTrriimmbbllee RR1100
GGNNSSSS rreecceeiivveerr aanndd ffoouull wweeaatthheerr ccllootthhiinngg..

TThhee wweeaatthheerr ffoorreeccaasstt wwaass aaccccccccuurraattee::
tthhee qquuaarrrryy wwaass bbllaasstteedd wwiitthh hhiigggggghh wwiinnddss
and driving snow. Aerial imaging was
out of the question and walking on the
site would be slow and hazardous. The
topography of the Duntilland quarry

eennnnnnaabblleedd HHaarrllaanndd ttoo eessttaabblliisshh 1100 ssttaattiioonnss
tthhhhhhaatt pprroovviiddeedd aa ccoommpplleettee vviieeww ooff tthhee aarreeaa..
UUssiinngg tthhee RR1100 aanndd IInntteeggrraatteedd SSuurrvveeyyiinngg,,
hheeeeee ttiieedd eeaacchh sseettuupp ooff tthhee SSXX1100 iinnttoo tthhee
mmmmmmiinnee’’ss ccoooorrddiinnaattee ssyysstteemm.. AAtt eeaacchh llooccaattiioonn,,
hheeeeee uusseedd aa ppoollyyggoonn ttoo ddeeffiinnee tthhee aarreeaa ttoo
bbeeeeee ssccaannnneedd.. TThhee SSXX1100 tthheenn aauuttoommaattiiccaallllyy
ccoooooonndduucctteedd tthhee mmeeaassuurreemmeennttss..

HHaarrllaanndd nneeeeddeedd rroouugghhllyy tthhrreeee hhoouurrss
ttoooooo ccoommpplleettee tthhee ssccaannnniinngg oonn tthhee 5555,,000000
ssqqqqqq..mm.. ((1133 aaccrree)) ssiittee.. HHee ssaaiidd iitt ttooookk aabboouutt
aannnnnn hhoouurr lloonnggeerr tthhaann ffllyyiinngg tthhee ssiittee wwiitthh
tthhhhhhee UUAAVV,, bbuutt tthheeyy mmaaddee uupp tthhee ttiimmee iinn
tthhhhhhee ooffffiiccee,, wwhheerree HHaarrllaanndd uusseedd TTrriimmbbllee
BBuuuuuussiinneessss CCeenntteerr ssooffttwwaarree ((TTBBCC)) ttoo ccoommbbiinnee
tthhhhhhee ffiieelldd ddaattaa iinnttoo aa ssiinnggllee ppooiinntt cclloouudd aanndd
ddeeeeeevveelloopp aa tteerrrraaiinn mmooddeell ooff tthhee ssiittee.. ““WWiitthh
tthhhhhhee UUAAVV, iitt ttaakkeess 1122 hhoouurrss ooff ccoommppuutteerr
pppprrrrroooocccceeeessssssssiiiinnnngggg ttttiiiimmmmeeee ttttoooo ggggeeeennnneeeerrrraaaatttteeee ppppooooiiiinnnntttt cccclllloooouuuuddddssss
from the photos,” Harland explained. “By
contrast, the SX10 data is already registered

ttoo tthhee ggrriidd aanndd tthhee ppooiinntt cclloouudd iiss bbaassiiccaallllyy
ccoommpplleetteedd iinn tthhee ffiieelldd.. SSoo wwhhiillee iitt ttooookk aann
hhoouurr oorr ssoo lloonnggeerr oonn ssiittee,, tthhee ddeelliivveerraabblleess
wweerree aaccttuuaallllyy aa lloott ffaasstteerr tthhaann tthhee ddrroonnee..””
TThhee rreessuullttss pprroovviiddeedd ttoo tthhee cclliieenntt iinncclluuddeedd
aann aannaallyyssiiss ooff hhoowwmmuucchh mmaatteerriiaall hhaadd bbeeeenn
mmoovveedd ttoo ddaattee,, aa ddrraawwiinngg wwiitthh aa vvoolluummeettrriicc
rreeppoorrtt,, aanndd aa hheeiigghhtt--sshhaaddeedd ddrraawwiinngg..

TThhee FFlleexxiibbllee ccoonnssuullttaanntt
TTrrii--TTeecchh hhaass aattttrraacctteedd aa kknnoowwlleeddggeeaabbllee bbuutt
ddeemmaannddiinngg,, cclliieenntteellee.. ““WWhheenn aa cclliieenntt ccoommeess
ttoo uuss tthheeyy wwaanntt aa oonnee--ssttoopp sshhoopp,,”” HHaarrllaanndd
ssaaiidd.. ““TThheeyy ddoonn’’tt wwaanntt ttoo ggoo ttoo oonnee ppllaaccee
ffoorr uuttiilliittyy mmaappppiinngg aanndd tthheenn aannootthheerr ttoo ggeett
ssccaannnniinngg oorr aaeerriiaall iimmaaggiinngg..”” HHee aaddddeedd tthhaatt
mmaannyy cclliieennttss kknnooww eexxaaccttllyy wwhhaatt tthheeyy wwaanntt.
FFoorr eexxaammppllee, tthheeyy’llll aasskk ffoorr aa ggeeoorreeffeerreenncceedd
aaaaeeeerrrriiiiaaaallll mmmmoooossssaaaaiiiicccc ooooffff aaaa ssssiiiitttteeee aaaassss aaaa ddddeeeelllliiiivvvveeeerrrraaaabbbblllleeee wwwwiiiitttthhhh
a 3D point cloud of selected structures, a
topographical survey of the rest of the site,

TToooooopp:: SSttoorrmm EEmmmmaa bbllaannkkeettss DDuunnttiillllaanndd QQuuaarrrryy iinn hheeaavvyy ssnnooww.. PPhhoottoo:: cccc--bbyy--ssaa//22..00 -- ©©
AAllaann OO''DDoowwdd.. LLoowweerr lleefftt:: SSXX1100 aanndd RR1100 aatt tthhee qquuaarrrryy.. LLoowweerr CCeennttrree:: TThhee SSXX1100 ccoolllleeccttss
ssccccccaannnniinngg ddaattaa dduurriinngg tthhee bblliizzzzaarrdd.. TTrrii--TTeecchh uusseedd ppoollyyggoonn--ddeeffiinneedd ssccaannnniinngg rreeggiioonnss ttoo
rreeeeeedduuccee ttiimmee iinn tthhee ffiieelldd.. LLoowweerr rriigghhtt:: BBlliizzzzaarrdd ccoonnddiittiioonnss pprreevveenntteedd tthhee uussee ooff UUAAVVss

‘I HAD THE UAV IN THE
VAN AND I LOOKED
AT THE SX10 AND
THOUGHT WELL, IT’S
NOT GOING OUT ON
OTHER JOBS TODAY SO
I’LL TAKE IT JUST IN CASE’

Left: Detail of point cloud from the quarry survey. Precise positioning of the SX10 significantly reduced the time for office processing.
Right: Deliverables for survey of overhead power lines include contours, profiles and orthophotos
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and a full utility map of the entire area.
It’s also common for clients to

ask Harland about the best approach
to a project. With access to multiple
technologies, he can comfortably
recommend a preferred solution. “I want
a win-win situation,” he explained. “We
look at ways to save our clients’ money by
doing things faster and more efficiently.
That way they get better value for their
money.” As an example, he described
using the SX10 for construction layout.

According to Harland, Tri-Tech does
a lot of site engineering and setting out.
For example, contractors working on a
new commercial development in North
Yorkshire asked Tri-Tech to guide the
installation of anchor bolt jigs and boxes
into the building foundation. As concrete
was poured, Tri-Tech surveyors ensured
that the anchor bolts were on the correct
line and level and that the finished
concrete was at the proper grade.

Day-to-day tool
“Normally we would just use a standard
robotic instrument,” Harland said. “But
that day we didn’t have one. So the SX10
went out and performed well as a setting
out tool. That’s the beauty of it—we can
use it as a day-to-day tool for setting
out and topography. It gives us the
flexibility to save money for our clients.”

With the quarry work coming
to a close, Tri-Tech is finding new
applications for the SX10. The business
recently completed a survey to capture
the location and diameters of trees and
stumps on a 6,000 sq.m. (1.5 acre) parcel.
The crew set the SX10 on a horizontal
band scan and, from just four locations,
were able to digitise every tree as well
as the top and bottom of surrounding
embankments. Harland said they
realised significant time savings and
captured plenty of additional data with
no cost or effort. Other applications
include panoramic imaging and scanning
for highway surveys and topographic
mapping. Tri-Tech also uses its scanning
capability to precisely locate overhead
power cables and prepare plan/profile
information for utility operators.

Harland says he will continue to
push the technology envelope. “It’s
horses for courses,” he concluded. “We
work all over the country and have
learned how to select the optimal
tools for each project. As technology
advances, we will take a hard look at
what it can do for our clients. This really
sets us apart from other surveyors.”

Erik Dahlberg is a writer specialising
in the geomatics, civil engineering
and construction industries
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Equipped for Growth
Tri-Tech owns a variety of gear including
robotic total stations, GNSS, 3D scan-
ners and an unmanned aerial vehicle
(UAV). The staff of 15 consists mainly of
generalists skilled in multiple geospatial
disciplines and technologies; they are
supplemented by specialists in machine
control who handle modeling, site cali-
brations, machine setups and establish-
ing GNSS base stations for construction
contractors. Other specialists handle the
bulk of the laser scanning and process-
ing. In addition, Harland has dedicated a
team to handle utility mapping projects,
which make up roughly 60 percent of the
company’s work.

Harland has recently seen an increas-
ing role for laser scanning as well as
more conventional ground data. For ex-
ample, Tri-Tech commonly uses total sta-
tions for topographic surveys of complex
sites or industrial facilities. Capturing
needed detail using total stations (includ-
ing direct reflex measurement) can be
time consuming and Tri-Tech often uses
laser scanning to supplement the total

station data.
Similarly, infrastructure work and

highway surveys benefit from discrete
points captured with GNSS or total sta-
tions combined with scanning or even
aerial imagery. Harland said they keep
their Trimble TX8 scanner busy and cli-
ents are pleased with the results. When
the time came to purchase a new survey-
ing instrument, he selected a Trimble
SX10 scanning total station.

Harland cited the ability to combine
scanning into a traditional total station
as a key aspect of his decision. “I didn’t
just buy it as a special piece of gear,”
Harland recalled. “I bought it because
we were a total station short at the
time. I reasoned that when it’s not scan-
ning, then we need it to work as a total
station.” He identified jobs that would
be a good fit for the SX10, such as water
treatment works with complex piping
and structures. The snowstorm in Scot-
land added to the list of applications for
the new instrument.

Field data and panoramic image for survey
of overhead power lines. Long range
scanning reduces field time in capturing
large spans

A Tri-Tech crew captures scanning data
at a tunnel portal. The company owns
a dedicated scanner and a Trimble SX10
scanning total station.
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