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Secretary of Energy Dr Basil Walker (pictured, right) was in Rotorua recently to observe progress on the Ministry's geothermal
management programme. Here, accompanied by Sheraton Rotorua Hotel manager Mr Rudi Scherb, he sees one of the bores which
has been converted to natural gas heating by a management which support’s the Government's efforts to restore the dwindling
geothermal features at Whakarewarewa, While Dr Walker was in Rotorua Energy Minister the Hon R J Tizard, announced geothermal
enery ricbates of 90 per cent [or users converting to alternative CNEgY S0UTCes, and of 50 per cent for users upgrading their systems o
eam K} with a new standard code of practice. The rebates, which are designed to encourage a reduction in overall draw-off from the
geothermal field, and more efficient use of the geothermal energy that is taken, apply mosily to owners of bores more than 1.5
kilometres from Pohutu geyser. The Gavernment conservation policy calls for the closing of all geothermal bores within 1.5 kilometres
of the geyser nit}muiﬁl some users within the erisis zone who have undertaken to convert to an alternative energy source before
July 31 will alse benefit from the 90 per cent rebate,
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by Kewin Jenkins, Drilling
Supervisor, Geophysies
Divigion, DSIR

August 20th 1986 proved to be
a special day in Antarctica for
21 people, It was not because
the mlnimum Icrnpemturs for
the vyear (- 6°C) was
recorded a [eu.r daya earlier, but
for the 11-man team wintering
over at New Zealand's Scoit
Base on Ross Island, the arrival
of Winfly (the first flight of the
season) marked the end of the
long winter's lsolation. The

artlval of the 10-man advance
team also marked the start of

the 1986 summer season and
the siart of the CIROS [ drilling
project,

CIROS (Cenozolc
Investigations in the Waostern
Ross geuj s a joint venture
baetween Vietorla University of
Wellington, who co-ordinated
the sclence programme,
Geophysies  Division, DSIR,
who supervised the drilling and
Antartic Division, DSIR, who
provided the logistic su P orl.
CIROS | s the fourth offshore
hele in the Western MeMurde
Sound and the climax of the
rogramme  sfarted In 1984
with drilling of CIROS [l near
the snout of the Ferrar Glacier
in the Ferrar Flord, CIROS I
sucessfully reached the
basement nelss  after
penetrating 167m of sediments,

The CIROS | borehole was
designed to core strata

deposited in MeMurdo Sound
aver the last 50 milllon years or
so and to record the major
glacial advances and retreats
during this period and also to
find out when they be l:]qau'u. Tha
CONe Was qh;n axpected to show
evidence of the uplift history of
the Transantarctic Mountains
which grew during this period,

Waorling In  temperatures of
-25°C to .43° with an
unseasonal high of -18°C (the
temperature of a deep freeze)
the advance party opened up
the camp at Butter Point and
established the drlllsite, Butter
Point camp, 70km from Scoit
Base on the Victoria Land
conast, was the base for the
CIROS preogramme, being
erected on the Bowers
Pliedmount (glacler lce) by
DSIR, Antaretie  Division In
1933 tlor to the diilling of the

CIROS Il borchale In the
summer of 1984, The camp
provided comforta
accommodation for up o 26
people with washing, drying
and showering facilities,

The drillsite was established
12km from the camp on the 2m
thick annual sea ice that forms
when MeMurde Sound freezes
over during the darkness of
winter, When established the
drillsite took on the appearance
of a small village with the three
clusters of l:luﬂalngu. The rig, a
Longyear 44, veteran of some
20 holes in Antarctica and her
fourth offshore, sat on an
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elevated pipe subframe and was
almost totally enclosed in a
heated insulated drill shack with
a large door opening onto the
sloping rod rack. An enclosed
stalrway led down to the mud
hut, a gullding that housed the
five 200gal mud tanks with
mixing and clrculating pumps,
The hole through ’Ihugl laor and
ice for the sea waler suction also
became a favourite place for a
local seal who lierally kept an
eye on proceedings,

The mess hut was the hub of
the drillsite with its gas cooker
and hot water urn ever ready
for a quick coffee providing the
common ground for drillers and
selentists, The selence huls
housed the equipment for
processing the core, from Hs
exit from the core barrell, to lts
packing for shipment to NZ and
the Uf The core on entering
the sclence hut was cut into Im
lengths, then split in half with a
diamond saw, one half being
boxed and packaged for
transport to the US National
Seclence Foundation Antartic
Core Facllity at Florlda State
University, the mher was
boxed, photograp hed and

logged In detall then packed {or
shipment to N2, Aflter logging,
samples were taken for
paleomagnetic studles with
offcuts used for other studies,
Over 1,000 samples have been
taken for study and analysis, by
selentists in New Zealand, the
United States, Japan and
Australla, The results of this

Inside the Mud Hut with Drillers assistani Kim Stevenson fram Christehurch, checking the mud viscosity, Note

the mud heater in the background.

hetar Corey Mille. Vietorla University,
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work  will be published in
various forms over the next few
years,

A small hut, set aloof from the
rest and resembling some sort
of WWII obersvation post with
its open slits was In fact the
domain of the surveyor. It was
with much nall biting that the
slow, erratic but inevitable, NE
drift of the lce was observed
from here and recorded, The
tlg in fact moved some 6 metres
during the period of drilling and
an aclde test showed the API
l;nslnF moved to approximately
ft vertical at the sea floor,

With the cold temperatures and
limited daylight, establishing the
drillsite was a laborious task
requiring almost eontinual
tractor trains hauling gear from
lis wintering positlon at Butter
Point and supplies shipped into
Scott Base at the end orthe last
season, During this period we
were lucky enough to view
some magn!flmnt examples of
the southern aurora in the night
aky. However with the return of
the sun and a tremendous effort
by all, the site was ready when

the maln party arrived on
October 9,

With the arrival of the rest of the
team, the drillsite went into a
2-shift 24-hr operation
beginning with the Insmll-ntlun
of the 5" AP sea caslng, With a
gea pod and heavy cuﬁar at the
sea floor 200m below the ice
and buoyed by a series of 9
floats, a counterwelght system
on the lce dealt with the up to
1m erratic tide pattern at the
site, A itricore bit was used to
drill the first 20m of loose sand
te allow HQ) caging to be seated
and coring began using the
Lon year HQH wireling system
with Longyear lightweight HCQ
tods, Coring continued  with
vary little refurn to 51m, then
the HW was reamed to 48m
and cemented In at 45m, A
gunlrﬂ was construcled on slte
o take a counterweight from
the HW casing, allowing free
movement with the tide, HQ3
coring then continued with full
cirulation of the seawater, KCL.,
?ulpmer and starch mud system
a while, but the returns
diminishad again, At 266m tha
HCQ rods were tripped and a
Lungyenr impreg casing shoe
tun  and the HCO string
cemented, The HCO t:ming
was clamped to the HW an
more  welght added to the
cuunlurw::lght to hold most of
the ecasing siring In  tension,
Coring conlinuea using NCQ
rods and a Longuear NQ3
barrel to 518m with all but full




circulatlon. At this  level a
change was made to a NQ
coring bit because of the
composite nature of the
formation, however, several
layers of relatively uneementad
sands were encountered but
cored reasonably well due to
the compositton of the mud
systern. Clreulation was lost at
699,.2m, the mud level
dropping te 150m below sea
level and the hole terminated at
702m.

On completion of drilling the
hole was logged through the
rods by Paul White (MWD) with
several probes recording
propertles such as density,
natural radioactivity and
temperature, A caliper was also
run. After this the hole was
cementoed and abandoned.

The hole was confinuously
cored from a depth of 27m
below the sea floor to the
hottem at 702m, and over 98%
of that interval was recovered.

The core Is all of Tertiary age,
and a preliminary study  of
mquin:sn‘: from the bottom of
the hole suqf{eata it goes back
35 to 38 million years, This in
itself makes the core parficularly
interesting because rachs of this
age are not exposed on the
Antarctle continent.

The core also has the oldest
physical record so far of
Antarctic galciation, The sivata
are malnly shallow marine
sandstone and mudstang with
scattered stones deposited by
floating of grounded lce, The
stones, many of which are
sirfated, and other features in
the core are positive indication
of the continued presence of ce
throughout the time periad
represented by the core.

Variations in stone content and
sedimentary features record the
advance and retreat of the lce,
and indicate two distinet phases
to the glacial history, Planned
studies of the microfossils and
magnetic reversal  statigraphy
will allow these events to be
accuralely dated,

A number of blvalves were
found at varlous levels in the
core, and shell fragments alon
with other shigns of anima
actlvity, such as burrowing, are
common. However the most
signifeant macrofossil in  the
core s part of a leal In
mudstone at 218m between
two glaclal beds. The age at this
level is about 30 million years,
The find is significant because it
shows that during this perioed
trees were able to re-establish
themselves in Antarctica after
extensive glaciation,
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The CIROS 1 Drillsite durlng a bit of a blow.

An unexpected bonus was the
caring of conglomerate with
boulders up to H0em long in the
lower few metres of the hole,
nuggrﬂ.llng that the base of the
sedimentary  section was no
more than a few metres away.
This discovery allows us to
determine for the firat time the
displacement across the
mountain front.

Traces of methane were found
in the upper part of the hole,
but none was encountered
lower and down, Two metres of
dark-stalned san waere
encountered at 630m. The
stain appears {o be caused by a
waxy hydrocarbon residue, but
may represent the residue of
deposit that has escaped
naturally, Further tesis are

planned to identify the
substance.
Acknowledgments

The drilling of CIROS | was the

Johnson Division
Announces the Second
Edition of “Groundwater
and Wells”

Water well
manufacturer,
Division has released the
second adition of
*Groundwater and Wells", The
orlglonal, first published in
1966, has become a classic in
the field with more than 60,000
coples In use by water well
drillers, university students,
geologists, engineers,
environmaentalists and
government officlals around the
waotld,

With over 1100 pages the
second edition includes new
chapters on the formation of
aquifer systems, drilling fluids,

scCreaen
Johnsen

elimax of a programme started
in 1983 and ts success was
arlly due to the hard lessons
earnt from the drilling of the
three previous offshore holes
(OVDP 15, MS5TS, CIROS11).

The planning of this project was
another factor of Its success
and the input of Jack Hoeffman,
Drilling Co-ordinator, Peter
Barrett, Science Co-ordinator,
and Alex Pr}nca, Sclence
Manager, clearly show in the
results achieved,

CIROS releld on DSIR
Antarciic Division for its loglstic
support and the assistance
recelvd from both Chrlstchurch
and the OIC (Stewart Guy) and
staff as Scoit Base enabled the
project te continue without
interruption.

All the best preparation and
planning would have been In

Book Review

pumping test  analysls,
groundwater maonitorin
techniques and specia
applications of wells and well
screens, Significant new
material has also been added
on groundwater exploration,
well development and water
traatment,

Also new Is a complete
glossary of hundreds of terms
and many appendices
containing  virtually all  the
technical data needed in water
well design and construction
such as strengths and welghts of

ipe, friction loses In water
ines, field welding procedures
and mare,

Clarity and readabllity have
been enhanced by hundreds of
new charts, graphs and full

Photo: Corey Mills. Victoria University,

vain if it had not been for the
efforts of the crew at Butter
Paint, The success of CIROS |
s In no small way due to the
reat effort Pat Cooper
Assistant Drilling
Superintendent, MWD) and the
team unselfishly put Into this job
to ensure its.ultimate sucecess.

Special mention must also be
made of the organtation whe
supported the programme by
making their members available
for the project especlally
Ministry of Works and
Development, Geophysics
Division DSIR, Roekdrill,
Gordon Hadfield and

Longyear.

1 wish to acknowledge the kind
assistance | received from Peter
Barrett and Alex Pyne of the
Antarctlc Research Unit,
Vietarla University  of
Wellington, in the preparation
of this report,

colour photographs. Like the
original  “Groundwater and
Wells", the new edition s a
gold-stamped, hardbound
volume printed on fine paper,
The new edition is a major
reference text which will be
consulted again and again at
the drill site, the office or in the
elassroom,

You may purchase you eopy
from your nearest Johnson
Screens Agent or contact;

Johnson Sereens  (Australia)
Pty Lid
96 Bath Road, Kirrawee,
N.S. W, 2232, Australia
Telephone (02) 521-3444
Telex: JNAUS AA 25371,
FAX: (02) 521-3947




—Antarctica — A Roughnecks Eye View—

Early last year | was lucky
enough to be selected as a
drillers assistant in the DSIR
drilling project in Antarctica.

After the interview and
medicals were taken care of |-
attended a seven day fraining
course near Lake Telapo at a
military camp. | enjoyed this
courae as | had the opportunity
to do many things for the first
time. Worming my way through
a smoke filled house, rope
climbing, a night spent in a tent
above lil'l:lmpi::l skifield and a
flight in an airforce helicopter to
name a few,

Six weeks later | arrived in
Antarctica, After a flve and a
hall hour flight aboard a USA
MNavy Starlifter. We were met by
Stewart Guy, the officer In
charge and taken to Scoit Base
for a 1 night stay, A quick hello
and goodbye to the huskies and
we were off to our new home
for the next two months, Buttler
Point Camp,

The camp was a collection of
small 2 man huts and a larger
bullding eomprising kitchen,
mess and bar. A day working
around the camp and then it

was off to have a look at the
Iigast up 11km oul on the sea
Ce,

It was a Longyear 44 rlg with
hydraulie chuck. The rg and
wireline cote recovery system
waere completely new to me but
I was eager to learn, We were io
take a continuous core from the
sea floor 200 meires below us,

It was decided to starl stralght
away and the night shift, myself
included, started a 12 hours on
12 haurs off shift at the Ciros 1
site, It was a night shift In name
only as only a tﬁm.- to four hour
perlod of twilight exisied and
that too seon furned to a
continuous 24 hours of
sunlight. We blacked out our
windows ta help us sleep during
our sleep perlod.

After arriving back from my shift
aving a meal, a beer and
sometimes even a shower | had
ne frouble geting to sleep.
Drilling continued down in
search of basement or until a
700 metre sub bollom was
reached. Drilling stopped at
702.45 metres where a total
circulation
encounterad,

loss was

This added to the pulling welght
already close to recommended
limits. Evervone was well
pleased with the drilling results,
drillers included as this was the
deepest hole in Anlarctica with
a 98% core recovery. The 3
matre core was sawn in half
down its length with half the
core being kept by the Victorla
Unwersltr. the other half going
to the Florida State University
for analysls and storage.

We had an end of hale party
and barbeque. Our stay was
neatly over and | spent some

time tiying to scak up all the
views and the aimosphere of
Antarctlca,

We lelt camp In the Hagglund
tracked vehicle headed for
Sealt Base. On the way we
visited Cpt, Scolts base hut
where everything is as he left it
in 1913 and we stopped In on
the Footsteps of Scott
expedition guys for an hour of
chatting amf?fl hot ehocaolate,

We carrled on around Ress
[sland to Cnpe Royds and the
nesting Adelie penguin colonies
and Ernest Shncalutnns hut,
also in original condiflon, The

atmosphere caplured in these
huts gave us some idea as to
how these ploneered the harsh
environmaent with thelr primitive
equipment. We ventured inte
some lce caves using ropes and
lce steps to travel through
tunnels and eerie caverns
where blue light filters through
from above giving us an
experience  few others will
experlence,

We arrived at Seott Bage in time
for breakfast and briel rest
before heading over the hill io
McMurdo Base to check in our
bags as our RNZAF Hercules
flight was scheduled for lam
that night,

Alter a fond farewell party at
Scott Base we boarded our
plane for an excellent flight with
some spectacular parting views
of Antarctica to cap off a
fantastic irip. The next day | was
back at work In Rotorua
working over a geothermal
bore,

It was a trip 1 shall always
remember for its  beauty,
harshness and comaraderie,

Garry F. Brown




For a number of years now |
have been concerned at our
drilling rates and service
charges. For an industry with
thousands of dollars invested in
equipment and with years of
expenses we continue fo
undervalue our services,
Howaever this problem seems to
be migration and a recent artlcle
by Andy Crow in the American

ater Journal confirms the
same problem,

The costs of doing business
cun;lunﬂy continue to rise and

our service rate should be

sed on what it aclually cosis
ou to pul someone out In the
ield, including the vehiele,
tools, parts and experlence to
perform what Is a demanding
technlcal job,

The historical concept of
charging the same as the guy
down the street or chargin
“what you think the market wi
pay” Is patentedly ridiculous!

Ground Water Age recently
published a survey of how
varlous firms charge for a
service eall. One of the things
that especlally Interested me
was the relationship between
the number of pump units sold
per year and the amount
charged for service work,
Dealers were divided into three
groups based on pump unit
sales: 49 or fewer per year 50 ta
149 and 150 or more,

The group with the fewest
pump unlt sales per vyear
cantained  the aweast
percentage charging $19 or less
per service calll

The group with the most
pump unit sales per year
containe the highest
percentage churgmﬁ $f0 or
more par service cal

find this fascinating. Many
amall operators seem
predisposed to business
ractices that are destined to
Ezup them both small and poor.
The larger contractor does the
dapgusilu.

ame other gquestions
immediately an Inte my mind,

Does a difference In service
rates also mean a difference in
the quality of service
petformed? | doubt it. It seems
maore likely that the ability of
any slze cntractor to prmtide
adequate service work would
be very similar,

Does the public respond to
differences In service rates?
Again | doubt It, Our own
experience is that the cusiomer
wanis his problem solved and
he s nol going te spend very
much  time shop};lng service
prices. In fact, we find the most

Charge Out Rates

By Bill Washington

important condition of service
work 18 our response Hme. If
customers can neither talk to us
or gel us o schedule the work
quickly, only then will they go
to another contractor, We find
customers fo be very loyal, not
because they llke us or our
rates, but simply because they
are Interested In reducing the
dimension of thelr problem,

We find that there are really
only two Important factors,
First, most of the public Is
already geared to higﬁ service
performed on some other
al:;pl!ance or -acLulpmem thay
already own, such as thelr car,

Second, s letting them
know, up front, what you
charge for servica. If they know
in advanee, they have no
excuse for being surprised or for
arguing about the bill when you
present If,

Mow for a couple of personal
comments,

I'm no different from any
other customer. | have to have
service work done on things |
awn and | would prefer to know
in advance what | am golng to
spend,

With this In mind, we have
developed a service rate plan
that | find is comfortable for us
and seems to be well accepted
by our customers,

We explain our service by
quoting a price for the iniial
service eall. We continue by
saying that if the problem Is
ininat, say less than $100 total,
we will finish the job without
further consultation with the
customer. An example of this
waould be a service call where
we teplace the control box
components for a submersible
and air up a waterlogged tank.

If the problem is more severe,
we stop work and prepare an
estimate for the customer we
feel reflects the total cost of the
job, Onee accepted by the
customer, we try to slay within
the figure if at hﬁ possible,

Regardless of cost, we find
that the cusomer becomes
comfortable with us once he
knows that the bill Is no longer
open-ended.

Next, It 18 my belief that the
larger dealers charge more for
thelr service because they are
aware of what their costs really
are. Also, as service costa
escalate, It rapidly becomes
more economical and practica
to replace the unit rather than
effect repairs,

We are also finding that the
customer Is thinking this way,
He would rather have a new
pump rather than pay to fix his

old one,

| have a brother who is both
successful and well-to-do, His
advice to me, when | became a
contractor, was, “They are
golng to scream whether you
charge $75 or $25, so you may
as well charge $75". Time has
proven him right.

Working hours

While | am italking about my
brother, he offered me two
other pieces of advice, he sald
that | seemed to be doing
nothing more than buying a job.
So far, he seems to be right. For
the last six or seven years |
could probably have earned
imore if | had worked for a large
corporation, However, my gnul
Is to prove him wrong on this
point, and | can new see where
that will become a reality,

However, the other plece of
advice he gave me finally
panetrated my thick skull only
recently, after alihi long years,
My brother and his wife began
with a car dealership. They, ﬁT{E
us, commitled all their energlea
o the business, working long,
lang hours, six to seven days a
week, One day, he told me,
they decided it was not waorth it
They were going to work only
aight or so hours a day and try
:in hold the work week to flve

ays,
helr reasoning had nothin
to do with finances, but wit

thalr desire to spend more time
together and with family and
friends.

Yel, my brother told me,
they found that cutting back on
the work ended up not having
any Impact at all on their
income!

Well, 1 have been pufting in
many It:pns{:l days all of these
vaars, I've been avallable to my
customars at any fime, night or
day. | have become so angry al
having my private ﬁh;
interrupted by demanding
customers that 1 began to
emulate my brother,

I decided to go home at five,
or as close lo it as possible as
often as possible. | decided ta
eliminate weekend work and do
those things that bring me
pleasure and the business be
dammed!

This plan producted two very
interesting results. First, | once
again  began to enjoy this
business, my stress level
dropped and | worrled less! It
was amazing how much better |
fual.

Second, our sales have
continued to grow and we are
now faced with a record yearl

Now that does not mean [ will
not respond to a real
emergency on a weekend, The
only ﬂifﬁ:rcnce is in how much
it is going to cost the customer
for my time. It Is more
important to me than to him
unless he Is really willing to pay
me waell,

Asian water expo

THE SECOND Aslan Water
Technology Exhibition will
return to Kuala Lumpur's Puira
Warld Trade Centre from
16-20 November 1987,

The exhibition will enable
suppliers of related equipment,
technology and services to
mount a comprehensive
presentation In the heart of
south-east Asia, a fast
expanding market. The event
wiﬁ again be supported by the
Ministry of Works, Government
of Malaysia, and will build on
the success of its medacaaﬁur
which attracted 200 companles
from 18 countries to Kuala
Lumpur in 1985,

Company displays were
assessed by over lf:() () visitora
drawn net only from ASEAN
member states (Malaysia,
Indonesia, Singapore, Brunel,
Thailand and Philippines) but
from as far afleld as Japan,
Australia and the Arabian Gulf,

The World Water magazine Is

arganlsing a three-day specialiat
international conference in
parallel with the exhibltion, This
journal has an International
cireulation of 18,000 and the
conference It Is organising at the

exhibition has attracted more
than 300 delegates,
Malaysla and Its ASEAN

nelghbours have an expandin
population and are rich in all,
natural gas and commaditles,
They are all undertaking large
scale water and sewage projects
in urban and rural areas.

Demand for water in
Malaysia has grown nearly 10
times since 1959, from 345 mld
to 32560 mid in 1985 and water
supply has a high priority in the

Fifth Malaysia Plan
(1986-1990), Igy 1990 the
overnment alms to provide

9% of urban dwellers In
Peninsular Malaysla with public

water supplies, compared with
93% In {'535




Hunly West No. 1 Mine Drilling Dispute

- History and Aftermath —

Geologieal condifions in  the
Huntly Coalfield are complex.
(Fault offset) coal seams (and
shear zones) In places, severely
impede mine development,

Drilling over the past 15 years
has confidently proved that vast
reserves of a good quality and
relatively thick coal seams exlst
within the coalfield, Hnwwcr
despll‘e rlling arlds as close as
250 maeters, Elu & of 10 — 15
meters lhruw {full seam
displacement) cannot be
reliably predicted, Indeed faults
that can form mine boundarles
(30 — 50 meter throws) are not
always ‘flxed’ In terms of their
exact orlentation and nature.

In the absence of coal outerops,
with surface selsmic techniques
severely limited due to
inclement surficlal  sedimaents
{(mainly peat and pumice) and

with limited data from
underground roadway
mapping, drilling Is essentlal to

prove t ¢ existence of faults If
the mine Is to proceed on a
sound economic basis,

Prior to the Blair dispute,
drillhole eompensation was
paid for site restoration (if not
completed by ECM}. the
utilisation of existing facilities
and to malntain goodwill with
the landewner econcerned.
Good public relations are of the
utmost importance bearing in
mind that the mining and
farming communities in the
Huntly District are long-term
nelghbours. Payment of
compensalion was for varlous
reasons, generally paid In
material goods (mainly
road /track metal and Enclng
materials) with the site
restoration compensation
porilon being a minor cost,
Ovaer the past 2 yeura payments
averaging $400.00 per
horehole were made, howaever
the sum varies aucmdlng to the
time spent on site, ground
pasture conditions and access,

In the case of the drilling on Mr,
W. Blair's 191ha J:-ranerty. a
proposal to drill 5 boreholes
{each to 300m coal depth) on
his Pukekapia Road property
was made by the author In
March 1986, The purpose for
drilling, location of sites,
commencement date and
period of drilling was discussed
and accepted, The drill sites
were  surveyed and  drilling
cammenced in mid -April.

In additien te the &
aflorementioned boreholes
which were being drilled for an

in-seam seismie  survey,
request was mada in April 1936
to drill 2 additional boreholes to
prove the fault structure in the
area, Once permission was
ranted work commenced on
lahi:i programme utllizing the
same two drilling rigs. It was
agree prior to  the
commencement of drilling that
track metal to the value of
$500.00 would be delivered
immediately to repair farm
tracks before the arrival of
Winter rain. The metal supplied
was an Initlal compensation
payment.

Drllling pm_uijsssﬂd with no
apparent problems through to
late May 1986 when without
warning Mr Blair ordered the
tigs off the property. Init!uII? the
boreholes (where drilling
operations were |n  progress)
were not  allowed to be
completed. This included
cementing up the holes,
thereby posing a safety hazard
to the adjacent underground
mining operation. Finally it was
reluctantly agreed that
boreholes in progress could be
completed so long as no SCM
employee enterad the !pmpnrty
Thus on 28.5.86, 5 of the iotal
7 boreholes in the programme
were compleied. The 2
femaining undrilled boreholes
however were essential
elements of the prnpu:i:d in-
seam selsmic survey.

Prior ta and during drilling,
material goods to the value of
$2505,00 had been pald, with
a further $603.00 to be paid, as
eatlier agreed with Mr Blalr, on
completion of the drilling,
Materials aurpliad included
182m cub of metal, bridging
timber, draindigger hire and the
hire of a rotary hoe contractor,
The great majority of these
materlals were not utllised by
the drilling operation, The
bridge for example was not
u:u& for rig access at any stage.

The above payments do not
include ‘iterns’ supplied by the
drilling contractor which have
included mutually agreed cash
fhyr‘nﬁnlu and botiles of whisky

of the filling of drill pits and the
repln:ement of damaged fence
posts,

Despite attempls on numerous
occasions to settle the dispute,
SCM in mid October declded to
invoke a section of the Coal
Mines Act enabling its
employees and authorised
cantractors to enter the
property to complete the 2
remaining boreholes and  to

undertake a geological survay,

Incidentally the Act has never
been used before to the authors
knowledge and on the rare
accasions In the past when
permission to drill has been
refused, despite SCM's legal
right, that decision has been
respected, It s the authors bellef
that In this Instance an
agreement had been reached
prior to commencement of
work and therefore should be
upheld.

Obviously there were other
reasons why the programme
had to proceed notwithstandin

the fact considerable sums o
lagpayers money was belng
spent In mine development for
which the risk of wasting that
investment was increased (or as
long as the geologic conditions
remained unknown,

In late October 1986 drilling
operations recommenced. The
In-seam seismic survey was
completed by mid Movember
with the drilling rigs leaving the
property 2 days later,

SCM  requested the Distriet
Valuer (Valuation Department)
to complete a report assessing
the value of any loss of pasture
and to make recommendations
for the resoration of drill sites.
His recommendations were o
have feriiliser and grass seed
spread on the sites in Autumn,

It 1z widely accepted In the
Huntly District that this dispute
had little to do with drilling or
drilling eompensation, The
farming communily feli that
imposing a drilling ban was the
only means of protest available

ighlight their concerns in
respect to S5CM poliey in respect
land compensation and
purchase in those areas to be
subsided by mining, Farmers

felt that as large areas of
farmland was peatland their
farms would be rendered
unproductive If longwall mining
proceeded. Further, they felt
that the prospect of mining was
reducing the market value of
thelr properiies,

From SCM viewpoint, and it
must be noted that the author's
responsibility 18 restricted o
geological concerns, drilling 1s
an entirely separate issue to that
of mining, Drilling Is utilized fo
prove the presence or otherwlse
of mineable coal and does not
automatically  pre-empi
extraction of the coal. Further,
S5CM Land Acquisition, makes
provision for land purchase
and/or compensation where it
can be ruwn that the
economic viability of a farming
aperation I affected — 5o long
as the farm Is within the 5 —
year mine plan, In brief 5CM
could not afford to buy-up
farmland that may or maynot
be mined 10 to EGvyeur:u hence
the risks associated with
mining are too great to predict
that far ahead.

Subsequent to the seismic
survey and assoclated waning
of media Interest (which may be
best described as sensationalist)
S5CM and the Pukemiro Riding
Mining Committee
{representing local farmaers
interests) have reached an
agreement In res[mcl ta
compensation for drilling and
sefsmic works. The agreement
makes formal provigion for site
restoratlon and Includes ‘entry’'
and ‘disturbance’ fees. Drilling
has continued with few
roblems experlenced and it Is
wped thai exploration activities
at least will not be impeded in
the future,

John Gumbley

Distriet Geolagist SCM

One TRW Misslon type
43-15 down hole hammer
(Mew)

One 5 3/4" dia. Concave

(Mew)

One Rigid g)ipa die head —
thread range 6, 5, 4 1/2, 4" dia

One 12 1/4" dia. Bit size
stabllizer 2.5 matre long, six
blades top and bottom with 6
1/2" APl box to 3 1/2 APl pin

b

button bit for above hammer, "
u

FOR SALE

Two Barold mini desanders

One CD 60 Mone pump. (8
hp Robin motor & cluich.)

One Yard masters desanders
mp. (11 hp hydraulic
maolor.

Contact; Garnham Welldrillara
Harbour Road
Port Ohape
Ph: A/H 24-629
WHAKATANE




A New Service

A closed crcuit TV video
camera sarvice based In
Christchurch was recently
established by Canterbury
Groundwater Ltd, Employing
the latest technology Including a
solld state colour camera
accurate Information from
visual inspections of welleasings
and sereens can be provided
and recorded on video tape,

While black and white
“down-the-hole” cameras have
been around for seme years the
Intraduction of colour
technology brings a new
dimension to the water well
industry  particularly, Visual
inspection In colour can not
only locate and identify
Ernhlﬂmn in pipelines and wells
ut also provide the detail to
allow accurate assessment of
well conditions,

Considerable savings In the
cost of well rehabilitation work
ean be made when the remedial
work Is recommended by an
experlenced  operator using
colour video data, In addition to
their TV video camera service,
Canterbury  Groundwater Ltd
are drilling and water supply
consultants  offering a wide
range of services to njrlllers local
government and Industry,

The most comprehensive
guide available to the
drilling industry.

500 pages of invaluable
information in one easy-
to-handle reference
manual.

A must for all trainee
and experienced
drillers, supérvisors,
employees and owner-
operators,

I
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CANTERBURY
GROUNDWATER

DE O

NSPECTIONS

Otipua Road, Timaru, October 1986,

Included are water supply
design and planning, test
pumping and data analysis, well
rehabllitation and maintenance

programmes and project
suparyision,
Directors of the new

company are Bill Washington of

NEW RELEASE

DRILLERS

s 1 05 . 00 including postage

Fof your copy af tha Australian Orillors Guide please Gl in thas COUpoR and

rirtin 1o

Ploann torwand,, .
Foana add 10% G.5.T
Encloned § ...,

Company ...................
Address

P.0. Box 1318, Hamilton, Now Zealand. Ph: (071) 481-207

oapyis af tha Australlan Diflers Quldo

AR i, s

Imaru, Russ Harris formerley
of Bisleys and Russell Farquhar
of Chrlstchurch, who Is also the
manager. Each of the three
principals have a long practical
experlence in the water supply
industry.

for the Drilling Industr

For more informatlon contact
CANTERBURY
GROUNDWATER LTD,
P.O, Box 65, Haiaﬂul.
CHRISTCHURCH.
Phone (03) 276-631

—WA Engineer——

Wins Drill

Contracts

in Singapore
—and Thailand —

WEST AUSTRALIAN
engineer, George Moss Lid has
just been nwardled a $150,000
contract to supply drilling rigs to
Si?npnrt.e and Thailane.

ingapore's Publie Waorks
Department will use an HT7
tractor-mounted g for  soll
invesigation work on roads and
to test foundations for public
bulldings.

This product played a major
role in the construction of
Changl Alrport and 11 of the
rigs are currently in use on the
Republic’s rapld transit system.

he HT? is an auger rlg with
rotary drilling cdpu&l[ltluﬁ and
hydraulies powered from a
fractor engine. The rig has a

considerable  advantage over
fruck or iraller systems in
Singapore because of its

mobility and ability io aperate in

confined and difficult areas,

An HMT7 drilling rig mounted
on a light trick will be supplied
to the Royal Irrigation
Department of Thalland for
damsite work and soil
Investigation. The rig Is
lightweight and can be
dismantled, loeally and with
ease, for transporl o remote
areas,

The company has already
supplied three rigs to the
Australian  Development
Asslstance Bureau for village
waler ::uEPIy projects  in
northeast Thalland, an arid
reglon  similar to  Australla's
Interior,

The drill rigs are used to
search for water 1o allow
farmers 1o frrigate  small
vegetable plots to supplement
their rice diet in the dry season.




DRILL ‘87

EXCITING LOCATION FOR THIS YEARS DRILLERS' CONFERENCE
NEW PLYMOUTH, THE DRILLERS PARADISE
Tuesday 28th July 1987 — Saturday 1st August 1987

It I8 not too many years ago that
a prominent Australian oil man
was heard to comment that he
didn't believe slignificant oll or
as finds would ever be made In
the MNew Plymouth area; his
reasoning being that such finds
are invarlably In barren or
inhospitable places such as the
North Sea or aska. He
described New Plymouth and
Taranaki as a South Pacific
Paradise and far too beautiful to
become a centre for such
activities, These predictions
could not have been further
from the truth, The present
rapld growth of Taranaki
rovince and s clty New
lymouth Is closely linked to the
area's burgeoning oil indusiry.
An industry steeped in local
history, The first oil from the
Moturoa fields on New
Plymouth's foreshore was
drilled in 1B65. The modern
ora bagan with the discovery of
natural gas at Kapuni in 1559
when eleven gas producing
wells were developed. The
Maul offshore fleld was
discoverad in 1969, Since that
time there has been a rapid
development in petrochemical
industries with the Waltara
Valley Methanol Plant coming
on stream in 1984 and the
Maotonul Sgnlheﬂc Fuels Plant
in late 1985, Gas and oll wells
with the MeKee distribution
plant have an estimated
otentlal In prnducu 10% of
R Zealand's ail
requlramanla. 1986 has been a
particularly hectic year, with
drilling crews heiniknpi busy at
several sites In the province.
However as the organiser for
the ‘87 conference, Terry
Griffiths, is quick to remind me,
the Drlllers Assoclation dmas naot
just mean ‘oll and gas’ -
drilling for a major selsmological
survey in Taranakl is planned to
commence in  early 1987,
Water and mineral explorations
forms the nuclelel of the

conference and all in all the
Taranaki sea and landscape,
dotted as it Is, with drlllinq rlgs
of all shapes and sizes should be
sufficlent to gladden the heart of
any driller.

Althmhqh aptley call New
Zealand's energy ﬁrnvince New
Plymouth is also known as the
‘elty for all seasons’. It s an
excl(insf city of contrasts with an
unrivalled variety of atiractions,

PARKS AND GARDENS
abound In the city, many only
minutes from the city centre,
such as Pukekura and
Brooklands Park: recognised as
the most uulslundlng ardens in
the Southern Hemisphere,

WALKWAYS: Wherever you
stay in the city, you won't be far
from one of the walkways
which offer ideal pienie spots or
jogging routes, as the tracks
meander along the banks of
clear, cool mountain streams,

MOUNT TARANAKI/
EGMONT: (2,158 m) Well
developed walkways  allow

visitors of all ages to experlence
the changing moods of the
mountain through every
SeasoN.

HISTORICAL HERITAGE:
One of the finest provincial
museurns In New Zealand, The
Taranaki Museum dis lny& a
priceless collection uf Maori
artefacts including carvings In
the unique, vigorous Taranaki
style. The Gables is the oldest
surviving hospital In  New
Zealand. St Mary's Chureh,
Richmond Cottage and Te
Henul WVicarage are fine
examples of stone architecture
within the city, while Hurwarth,
a wooden farm cottage bullt In
1856, Is only a few minutes
drive from the city.

CULTURAL
ATTRACTIONS: World
famous for its collection of

contemporary New Zealand art,
including the Len Lye kinetic
sculptures, the Govell-Brewster
Art  Gallery offers an aver
changing and diverse calendar
of axhibitions,

SPORTING FACILITIES:

‘Semething for Everyone’
*Indoor for cricket, bowls, ten
pin bowling, *Outdoor —
immaculate greens attract many
croquet  and bt}anf{
tournaments, while seven golf
courses in and around the city
are a golfer's delight. *Water
Sporls are well catered for in
the lakes; Jet boating, water
skiing, fly fishing; rivers; trout
flshing, white water rafting and

canoeing, swimming; sea;
surfing, wind surfing,
swimming, yachting

snorkeling, and surfcasiing.

SHOPPING: The clty, made
affluent by the explaitation of oll
and gas reserves, reflects this In
the modern well-appointed and
busy shopping complexes,
boutiques and craftshops,

INDUSTRIES closely
associated with the production
of oil and gas, such as the gas-
fired power station and the
Taranaki Port, are also worthy
of a visit. Cottage industries are
a new am:i:l interesting
development in the area with
visiis possible to frult winerles,

otters, weavers and glass
lowers,

CONFERENCE
PROGRAMME: Drillers

contemplating atlendance at
the 'BY conference are
guaranteed a wvery full and
interesting programme, Whilst
the full programme s not yet
finalised there will be a guest

speaker from the Canadian
:mbassy, Interesting papers to
be presented Include,
‘Geothermal Drilling In
Malaysla', ‘The Coal Flelds of
Mokau', ‘Geolagy’, ‘Alr
Drilling'.

The flgld trips will take delegates
on a tour urnil drilling lacations
in Taranaki and to view aspects
of selamic drilling as well as
visits to energy projects such as
the Synthetic Fuels Gas to
Gasoline Plant,

For the two days prior to the
conference proper the
Australian Drilling Federation
Training Committee Limited is
planning to hold three eourses
over 27-28 July 1987,

27.28 July: ‘Screen and Gravel
acks'

27 July: 'Drilling Fundamentals

for Geologists/Engineers/
Hydrologists'
28 July: ‘'Conventlonal and

Wireline Coring'

I'he soclal programme has been
well taken care of also and the
firat evening kicks off with the
opening of the conference
followed by a lively discussion
panel, drinks and supper,

The conference is being held in
a modern conference centre
with quality, onslte
accommodation, Reglstration
forms will be posted out at the
end of March, or if you think
iu}u may not be on the mailing
ist they will be available, on
requast,
Bureau,
The New Plymouth Convention
Bureau Is asslsting with
management of the conference
and along with Terry look
forward to welcoming a la
contingent to liven ?e
conference!

See vou in July,

If you have any querles do not
hesitate to call either Gall
Lambert or Pauleite Meldrum at
NEW PLYMOUTH
CONVENTION BUREAU
(067) B608E6,

C/- New Plymouth (,.."lly
Council,

Private Bag,

New Plymouth,

from the Convention

New Crawler Drill Rigs For Rough Terrain

A new serles of nlrrpnwun:d.
bench drilling erawlers which
can travel almost anywhere
--across the roughest terrain
and up the steepest slopes In
order to reach the most remote
and hilly of drilling sites -- has
been introduced by Adtlas
Copcea. The new serles replaces
all previous erawler rig modals,

The ROC 400A serles can carry
either top hammers or down-
the-hale drills, Besides bench
drilling, they can be used for
numerous applications within
areas such an anchor drilling,
prospecting and water well
drilling. The series is designed
to cover the total range of hole
diameters from 35 to 140 mm,

All the controls necessary for
moving and positioning  are
placed together on a swing arm,
which provides the operator
with excellent visibility while
enabling him to maintain a safe
distance from operations.
Drilling dust can be removed by
an optlonal DCT dust collector
unit and nolse can be minimized

by silencing systems,

@ rigs can be equipped with
two alternative types of boom; a
short-length, single-type bunrn
fealuring a mvculyd offset
boom head that enables the
haoles to be drilled at ground
level, and a folding boom which
aitends the rig's coverage and
enhances its travelling abllity,




High efficiency drill units
proving best sellers

The South Afrlcan Department
of Water Affairs recently took
delivery of a T4W waterwell
and exploration drill to be used
in the dolomite areas of
Transvaal. The machine Is a
owerful tophead rig for deep-
ole votary or downhole
drllling,
The unit supplied to the
Department s fiited with the
optional derrick for deep-hole
drilling, which has a pullback of
Bi.ﬁjﬂkg. It has a
25.5my/min. at 20,7kPa
{900cfm at 300psi) compressor,
The result is a machineg with
excepiional speed, both in
setup time and drilling speed, It
is designed for Increased
productivity and its unrsnllllty i%
ensured by the fact that it can
rotary  drill with mud or
downhaole drill with foam.
Dual hydraulic eylinders,
operating through heavy-duty
roller chaing, provide infinitely
variable pulldown,
After the driller sels the proper
feed pressure, the system
automatically adjusts the feed
rate o sult changing conditions
in the rock formation.
The machine is mounted on a 6
by 4 Crane Carrler which was
especially designed for It It
ensures that rough roads, mud
and hills present no problems.
The separate deck engine
produces power for the
ecomprassor and rig hydraulics,
Far downhole drilling, the
worm  gear tophead delivers
torque up to 7153Nm  with
speed inl’ljnnvaly varlable from
-10%pm. For rotary drilling,
the high torque spur gear
tophead option provides
0-BOrpm at 9763Nm.
The carousel holds seven
lengths of drill pipe and a rack
on the derrick halds four more.
With ene on the tophead, a
total of 91m of plpe is carried
on the rig, With all operations
being performed from the
control consele, total change
time is less than one minute.
The 508mm (20 inch)
centraliser means that holes of
up to 432mm (17 inch)
diameter can be drilled.
The 3400kg hydraulic casin
holst Is mounted on the side o
the derrick and is controlled by
a lever on the t;agﬂcﬁle. 5
Long strings of drill pipe an
casing are handled with the
tophead and feed system. This
permits  rotatlon, feed and
circulation during  plpe
handling.
The drilling power pack {deck

englne, COMPprassor and
hydraulic pumps) Is mounted
on a rlgld steel channel base
which if float-mounted to
prevent distortion, even though
the truck chassis may flex
during drilling or movement.
This  maintains  alignment,
greatly redueing wear and
malntenance,
Blasthole drill
An Ingersoll-Rand DM-H
blasthole drill has been ordered
tﬁv Reltsprult Opencast Coal

ine, and should be delivered
by the end of the vear. Durin
1981 Reitsprult conducte
performance tests on the first
machine of s type to be
imported Into South Africa,
That first machine was later sold
to Middelburg Mines, who now
have a total of two of these
machines. At Middelburg
Mines, 250mm diameter holes
are drilled to a depth of 25 to
30m. These two drills have
given excellent service and
production, i
Rotatlon power is supplied by
two Eﬁkurnaminally rated axial
-plston  hydraulic motors
mounted on the rotary head,
Each motor has a varlable-pltch
swash-plate which allows an
infinite selection of speed and
torque within the limits imposed
by the motor and pump
capacities.

Torque Speed

High range  6780Nm  1-150rpm
Low range  13560Nm 0-75rpm
In practice, the drill operates a
a fraction of maximum available
torque until there Is an
increased reslstance to rotation,
Because a constant volume of
hydraulic oil is supplied al any
sel speed, rotation ofl pressure
immediately increases to supply
added torque. The differnce
between minimum and
maximum and maximum
lorque may vary be several
hundred per cent, which Is
especially  useful in  broken
ground where torque
reqirements fluctuate wldely.
The rig itself Is a rugged, self-
contained and self-propelled
crawler type, with hole
dlameters ranging from 229 to
311lmm (9 to 12,25 inches).
Hole depths are 19,8m with a
single-pass; up to 38m with a
double pipe changer; and up to
68,6m with a four pipe
carousel,
The tower, complete with a full
complement of plpes in the
carousel and one In the rotary
head, can be raised or lowered
in 60 seconds.
The pulldown capacity of

The DM-H blasthole drill,




40825kg is accomplished with
twin hydraulic eylinders
working at a 1:2 chain ratio to
the rotary power head,
Hudraulic pressure in the feed
eylinder s monltored by a
pressure compensated pump
which gives a pressure-
balanced feed system, Instantly
rcsﬁlnnslua to changes In
rackdrill ability,

If the bit tooth sinks deeply inte
the rock, the t:y||nder recelves a
larger volume of oll and
effectively inecreases the
penetration trate, If, however,
the rock is harder than normal
and the bit tooth does not sink
quite so far, the flow of oll 1s cut
back to accommodate the
decrensed penetration  while
maintaining constant pulldown
farce on the drill bit,

The DM-H has an asymmaetrical
serew compressor with a
maximum working pressure of

HEATH & SHERWOOD
DRILLING has, over the past
15 years, developed some
‘unigue’ equipment and
procedures for the drlllingr-:rf
deep diamond drill holes, This
paper J:rewnls some defalls on
the rod strings, derricks and drlill
equipment used by Heath &
Sherwood Drilling 1o drill
wireline cored holes to over
3000m in depth.

Heath & Sherwood Drilling was
formed In 1927 at Kirkland
Lake, Ontarlo, Canada. It
provided diamond drilling
services to the gold mines in the
immediate area and later
supplied services to other parts
of Ontarlo and Quebec, in
Canada.

In 1951 ownership was
reorganised. The drillin
division enlarged the territoria
scope of the company's
activities to cover the whaole of
Canada, as well as the
supptyInEL of services to other
parts of the world.

The company has since
supplied equipment, personnel
expertise and ftraining to al
parts of the world such as
France, New Zealand, Jamacia,
Chile, Bolivia, Panama,
Botswana, New Caledonia, the
United States and South Africa.
In some of these countries,
elther partial or total training
orientated programmes in the
art of diamond drilling were
initiated,

Heath & Sherwood Drilling and
Universal Drillers are subsidiary
companies of Challenger
Resource Services Limited of
Calgary, which is a private
COMpany.

Records achieved by Heath &

758kPa. Though a pressure
drop of 207kPa across the bit is
generally sufficient for rotary
drilling, any kind of restricion In
the hole or plugging of the bit
results In loss of alr volume
when using a low pressure alr
supply. This loss of volume
results in the regrinding of
cuttings and the entry of foreign
material into the bit bearings,
The usual cure Is to back nﬁ' the
bottom of the hole until the
abstruction s cleared. With the
asymmetrical SCF0 W
compressor, the usual pressure
at the bit while drilling Is 276 to
483kPa, When the passage of
alr is restricted, the recelver
pressure rises until the
restriction is blown free or the
compressor reaches maximum
pressure,

Angle drilling is achieved by
tczlmwt:t'lvp\in%I the top of the mast
back on a hydraulic arm, This Is

Sherwood Drilling include the
deepest cored hole In the
Precambrian Shield at 3 440m;
the deepest wireline cored hole
in the USA at 2 300m; and
most  recently the deepest
wireline cored hole in the world
— 4 030m In South Africa,
{Editor's note: The company
has recently broken this record
by drilling a hole ta 5 422, 76m,
also in South Africa.)
This is probably a good place to
describe the differences
between wireline drilling and
conventional or standard
drilling, With eonventional
diamond drilling, when the core
barrel at the bottom of the rod
string is filled with drilled core,
the entire rod string must be
pulled out of the hole to recover
the few matres of core from the
core barrel,
Wireline drilling, on the other
hand, has a rod shing with
larger Inside diameter rods,
which allows a device to be
lowered down Inslde the rod
atring on a wire cable, This plcks
UF the core tube and pulls it out
of the hole complete with the
core, The only time that the rod
siring needs to be pulled out of
the hole is to change the
diamond cuiting bit or when
roblems are encounted in the
ole, This paper deals with the
wireline type of drilling,
The Impact of wireline drilling
for deep holes ean be seen in
the following comparison.
Using standard rods and core
barrels, when drilling at 4 000m
daflh for example, vou would
drill for about 10m and then
halt production for about 18
hours while the rods were
pulled, the ecore brought out

unlike mere conventional
machines, where the mast is
plvoted from the bottom by
ralsing the base of the towaer,
The advantages of the DM-H
systerm fs a more stable drill steel
and drilling Is always confined
within the dust curtain,

The power plant consists of a
373kW double ended electric
motor driving the compressor
from one end and the hydraulie
pump through a five-hole
gearbox at the other end. The
antlre power pack floats on the
main frame thus eliminating
drilling and tramming shocks,
The operator cab s
soundproofed and pressurised,
the aperators seal faces a
simplified control console
directly overlooking the
working table, Dust is kepl to a
minimum on the drill deck by a
dry dust collector system and an
InHﬂiuhln rubber pipe seal.

Deep hole wireline drilling

and the rods lowered back
down the hole, With a wireline
system, it takes about three
hours to remove the core,
which 15 brought out through
the centre of the rods,
In 1969 Heath & Sherwood
Drilling initiated a programme
to use small hole wireline coring
techniques for exploration
drilling of il and gas wells. New
lightwelght equipment was
developed in Kirkland Lake and
programmes designed to uiilise
this small diameter ‘slim-hole'
system were successfully
implemented.
As requests for deeper drillin
programmes in  hard roe
increased, Heath & Sherwood
Drilling recognised the fact that
vary little equipment was
avallable for drilling In the
1500m to 3000m depth range.
This prompied the adaption of
some of the oil and gas ‘slim-
hole' equipment to be used on
these hard roek programmes.
Most of the equipment was
found to be l‘ﬂﬂtﬂly adaptable.
The first major concern in
drilling these holes was to have
a rod string capable of drllling to
such depths, This means havin
equipment with the ret;ulruﬂ
strength necessary at  haole
bottem; increased resistance to
wear over the extended perlod
of time required to drill these
oles; be leak proof at pressures
required for £illln ; and most
important, still be ﬁghl enaugh
to allow it to be powered by a
drilling machine of reasonable
slze and hnmupnwzr.
There are many large drilling
machines in the oil and gas
drilling field, but very few, if
any, could be adapted

Breakout and p:pe changes can
be carrled out from within the
cab, A pneumatlc powered
wreénch s used to break the
Joints, Twe hydraulic eylindars
move the carousel into or out of
the loading position and a
hydraullc motor rotates  the
carousel about Its own axis to
bring the next pipe into position
over the drill string.

The rlg propels and steers
through  Individual 126 8kW
hydrﬂuht_" motars bullt as an
integral part of each track
assembly, Each motor is served
by an individual, reversible and
varlable displacement axial
piston pump, This means that
each motor s Independently
driven in terms of direction and
speed, enabling the machine to
turn about iis own centre and
resulting In very fast  hole-
spotting.

economically to suit hard rock
diamond drilling with  small
diameter rods,

Development of special
rods

It was with the above criteria in
mind that Heath & Sherwood
developed its ‘Super’ serles drill
rod for deep holes, consisting of
an aluminium alloy body and
high strength alloy steel
couplings,

These rods are produced In
‘Super H' and *‘Super N' outside
diameter and are capable of
drilling up to 6 000m in depth.
Rod lengths are 3,66m to
minimise the number of
connectlons required on the
deeper holes and still be
manageable to transport them
!hmu?h bush areas, although
tm lengths can also be
produced,

Both sizes of rods have been
laboratory tested to establish
actual torque and tensile
limitations., Typlcal ultimate
load figures are 63 500kg for
the ‘Super N' size and
137 000kg for the '‘Super H'
slze. A seal can be installed in
the coupling to ensure a leak-
proafl joint, bui on maost
applications this is not required.

Increased wear reslstance has
been proven in the field by the
fact that with proper lubrication
(grease, uulubru oll, and so on)
some of these rad strings have
drilled many thousands of
metres, All rods are flush on the
aulside to minimise turbulance
in the annulus,

Standard North American
diamond drill rods are
produced in five common sizes
= E, A, B, N and H — with
each size able to diill a hole




larger than the one preceeding
it, and with H rods having an
ouiside diameter of 89mm.
In the ‘Super N size rod
roduced by Heath &
Ehurwﬂud Drilling, instead of
recovering ‘N’ size wireline core
as would normally be done,
one size smaller, or ‘B’ core, Is
drilled and recovered. This
requires speclal diamond bits
and core barrels, but allows the
inslde diameter of the rods and
couplings to be reduced to less
than standard wireline slze, thus
allowing Increased rod strength
and the nbllity ta drill to record
depths.

Another advantage of these
tods I8 the increased velocities
of the core tube both In coming
out and golng down the rads.
Because the rods are stll filled
with fluid while the core tube ia
Eulled out and then pumped
ack down through the rods to
the bottom when empty, any
increase in annulus between the
core tubes and the inside
diameter of the rods will allow
far these greater velocities,
The decrease in time for
iripping out the core tube
hecomes more :;lgnlflcnn!‘ a5
hole depths Increase. A typical
trip out from 2 500m, hoisling
core and returning the empiy
tube down, takes about an
hour. This is a substantial
reduction over times using
standard wireline rods,
As well as the aluminium allo
siring, a siring of all steel rods
has been manufactured, A
quantity of these rods are
placed on the bottom of the
string before starting to add the
aluminium rads above.
This welght at the bottom of the
string htﬂps to keep the upper
aluminium rods under tension
while drilling. It was discovered
that the life expectancy of the
aluminlum string increased
dramatically when this
procedure was followed, These
rods also provide a pendulum
effect which helps to minimise
deviations,

Drill rig modification

The drilling rlg, the HS5-150
drill, 1s a modificalten of the ris
developed to drill the oil an

gas ‘slim-holes’, This drill varles
quite significantly from the
standard diamond drill
conflguration, which has all the
components mounted and
anncﬁed together on a mabile
base,

The H5-150 drill Is made up of
many separate component
pleces, such as the drawworks
or winch, head transmission
assembly, wireline wineh and
powat unit assembly. Each of
the components can be
transported and moved
separately i required, thus

allowing the creation of easy to
handle loads.
In Canada a wheeled skidder
and sloop are used for moving
the rlg in bush areas, Both the
holsting and rotation functions
are hydrostafically controlled
and powered by the main diesel
engine. Hydrostatics allow full
m control while winching or
Elﬂing. They also provide
inherent hydraulle braking while
lowering the rods into the hole,
This eliminates the ‘free fall' of
rods while lowering and thus
the smoking hnﬂw bands
associated with  drilling  very
deep holes using some of the
conventional mechanically
driven rigs,
The operator's controls are of
the push button hydraulic-
electric type and contrel all
functions of drilling, as well as
the lowering and raising of rods
by means of remote control,
Hydrostatics alse power the
wireline wineh and water
pump. These are driven by the
single diesel engine mentloned
previously, and thus there Is
only one engine required in the

drill shack to power the
complete rig. is  allows
greater organisation of

equipment on the drill floor and
a reduced diesel fuel
consumption,
in addition to the baslc rlg, rads
and tower, other equipment &
used te make the drilling less
hazardous and more efflelent
for the three man crew, These
include a hydraullcally operated
rod chuck and hydraulic rod
tongs for breaking out and
mn&i:g up the rods. These rod
tongs can be preset to give
roper make up torques while
owering the rods, thus
praventing over-torquing make
up In the hole while drilling,
'I'Ei: then allows for the easier
breaking of the rods coming out
of the hole,
A recorder can be used to give
permanent records of some
operations of the drill ¥vig on a
24 hour basls, Gas detector
units can be installed In areas
where conditions require such
equipment, Sensors are placed
near the top of the drill hole and
also in the drill shack, These
SENS0rs are ED!‘II‘I.EEIEd tD a
readout unit and a warning
buzzer system. This system can
be set to respond to varleus
percentages of alr-to-gas
mixtures, well below the
axplosion or flash paints.
Other safety features Include
the use of safety equipment
while climbing and working on
the tower as well as a hydraulic
hypﬂ&ﬁ emergency s stem
which diveris  all hyirhu“c
motors and automatieally
engages the draw works brake
system when activated,

Conirol of bit weight

One major problem In the past
with mechanically driven rigs
has been the method of
controlling the amount o
welight on the bit In a deep hole.
The rod siring can weigh up 1o
30 to 40t and if allowed to push
on the bit it would destroy it.
The old method with a standard
type drill of trying to slip the
brake band while holding back
the required rod string welght
was at best very ematic, Bit
loads varled greatly up and
down and the band ‘slipped and
grabbed’.

The H5-150 has two systems to
control this function, The first Is
a normal pull-dewn provided
by the hydraulic feed cylinders
on the head. This method s
used at the top of the hole until
the rod sting weight becomes
sufficlent to provide bit wulghl
without the necessity of pull-
down pressure. The second
systern which 1s activated at this
point Is a separate hydraulicall
powerad line feed out system, It
ensures that as total rod welght
is being held back by the main
hydrostatic system, a second
system over- rides the
hydrosiatie af;amm and provides
a constant line feed out from
the winch and thus controls the
amount of rod string weight
allowed on the bit.

This system of holding back and
ine Kzad out provides very
precise control, as the line feed
out speed can be changed
according to conditions. Hold
back and bit weight can be
observed on the welght
indicator guage. This allows for
more consiatant dellling rates
and longer bit life,

Special tower design

The drill components and drill
shack were used initially under
a square ‘lour legged’
conventional tower design,
about 30m high, which allowed
20m sirings to be pulled and
stacked within the tower, These
towers were erected on a plece
by plece method from the
ground up to drill height.

The HS-150 now use two ste

cantllever erection towers whic

were developed during the ol
and gas drilling programmes,
These towers are assembled
completely on the Fround and
then lifted up Into E ace entirely
by rig power. The two siep
contilever  erection  design s
used because there 8 not
enough rlg welght available on
the floor to counterbalance a
single lft tower pull up. The
new lowers will also pull 20m
stands and are rated at a hook
load of 100t

Haath & Sherwood Drillin

recently developed a tripo

type tower which can pull 15m

stands, This is used with a three
skid sub base system, ullmulng
the components to be move

without lifting them off the three

f sub base skids and floor. This

systern  allows for very fast
moving and set-up and I8 used
an ‘intermadiate’ depth rigs |.e.
down to 2 500m and in areas
where terraln allows movement
for these larger skid assemblies,

Rod handling using nubbins
Fulling and lowering of the 20m
stands |5 accomplished with the
use of rod nubbins and
clovators, Mubbins are made
with the male rod threads on
them and an oversized shoulder
at the top. These are then
screwed Into the top of the rods
when pulling and the elevators
are clamped around the rod,
These pull agalnst the shoulder
to lifi the rods out of the hale.
Each 20m rod stand which is
pulled has a nubbin serewed in
the top of the rod as it Is
standing in the tower. The
nubbin and elevator
arrangement helps speed up
pulling and |nw¢rlng, a3 A
nubbin can be screwed in the
top of the rod siring walling o
be pulled while one stand of
rods is being set aside and the
block is on its way down, The
elevator clamps located around
the rods can be removed and
put on without having to come
to a full stop. This eliminates
having o stop, screw and
unserew a holsting plug at the
top and bottom of each pull.
Rod thread lite is alse
prolonged because the nubbins
are not screwad In or taken out
under load, which can fall or
strip the thread as sometimes
occurs with a  holsting  plug
arrangement.
Hole deviation - a problem
In any deep hole drillin
programmae, hole deviation sti
resents a contiuing problem,
Bnriuus methaods ean be used to
minimise the deviations In the
hole, Methods include feed
eontral: bit control; and siraight
hole or Inn?er than normal
reaming shells combined with
special stabilised core barrels,
These methods only minimise
deviation and other procedures
must be used to correct the
deviations that do accur. In the
past, conventional ‘Hall-Rowe'
steel waedges were placed In the
hole if corrections were to be
made in hole deviation or
direction, These are laperad
pleces of steel which cause to
rads to bend back on course,
Many holes have been losi
because of the movement of
badly installed steel wedges, On
some deep holes, as many as
50 steel wedges could be
installed.
Cwver the past number of years,




Heath & Sherwood has gained
prnfl:lzn:y in the application
and use of the retrlevable type
wedge. This tool allows
correction of hole deviation
both in angle and orlentation, It
Is similar to the familiar 'Hall-
Rowe' steel wedge, but the
removal of the steel deflecting
waedge blade is allowed after the
operation is complete,

Is concept allows the actual
wedge deflecting blade to be
u:u:g again ?nr another
operation. Thus a hole can be
deflecied many times during the
course of a drilling programme
and end up without problems
caused by steel wedges
remaining in the hole.

The nprllcntinn of this wedge is
somaewhat different than with a
‘Hall-Rowe' wedge, as a pilot
hole, one size smaller than the
main hole, must first be drilled
off the wedge blade. Afier
removal of the blade from the
hale, the pilot Is reamed out o
the full hole size,
Photographic orientation
gquipment ensures accurate
alignment of the wedge blade in
the hole before the actual
shearing of the rivets and the
sefting of the locking unit Is
done. This plmlugm hie
adilpment I8 used inside three
non-magnetlc rods located at
the bottom of the string, thus
allowing magnetic directional
alignment wiﬂmul interference
from the steel rods above.

The photgraphle equipment Is
lowered and pulled out by the
wireline, and s aligned by a
mule shoe device which s
located at the bottom of the
nan-magnetic  rods, I
directional allgnment s not
required or If there Is a magnetic
influence in the hole from the
formations, a simple low point

A South African Compan

has recently designed an

manufactured a grade
conirol drill rig. The design
objective was to offer
maximum drilling
flexibility and productivity
with minimum capital and
running costs. The rig
achieves these
rullulremtntl by being able
to handle 6m rods under the
head and a total of 9m
under the jib. The high
performance rig uses a
mere 37kW diesel engine.

Hotline Equipment was
approached by Terrasearch
with the request to design and
manufacture a grade contral rig
which would be economical In

indicator can be used to set the
wedge for only angle
corrections,
Down-hole motor units are now
also avallable, such as ‘Dyna
Drill* or ‘Navi Drill" units, which
are run by a drilling fluid which
is pumped down through the
rods. These motors are used
with bent subs oy deflecting subs
at the bottom of the drill strings
which cause the hole to be
deflected back on course,
The experience of Heath &
Sherwood with these units s
that there 1s a low efficiency in
the small hole sizes required.
The averall cost per application
as compared to a refrlevable
wedge application is very high.
Mud systems
Déeep  hole rlgs have been
equiped with varlous mud
systems to condition the hole in
areas that require such systems,
The drill itself can be placed on
a sub base In order to facilitate a
high enough standpipe to
ansure that the mud runs back
ﬁ{mparlp into the mud tanks.
wo cone desllters can be used
to clean the mud which allows it

to be reused,
It has been found that by using

a mud system on a very deep
hole, annulus pressures build
up signifeantly  higher than
levels occurring on  shorter
holes of the same size because
of greater viscosities,

To counter this, Heath &
Sherwood sometimes drills an
oversize hole. Instead of holes
of 76mm or 100mm diameter
as In standard N or H sizes,
holes of 83mm or 108mm
dlameter are drilled, It has been
found that this expanded
annulus helps bring pressures
back down to what would be
considerad a normal range and
still keep fluld velocities high

Grade contol drill rig
manufactured locally

terms of captital and running
costs yet not lose out on
productivity, | had to be
efficlent and have the wide
range of head rotation speeds
necessary to perform all the
types J drilling required by
such a rig,

In the past, grade contral rigs
have been Imported. With the
present unfavourable exchange
rate, It was only natural for a
|ucui company to deslgn and
manufaciure such a rig.

A major requirement by
Terrasearch was that the rig be
demountable. In grade control
drilling, the drill normally
spends many days over one
particular Imlsé. If the unit i not
demountable, the truck 18 tied

enough In the annulus to camy
cuttings out in the mud and
clean the bit face.

Other than these problems and
the problems of providing
adequate mixing facilities and
proper maintenance of mud
viscosities, drilling with mud s
very similar to drilling with
water on these holes,
Diamond bits

[ would like to glve a few delails
on the varlous types of
diamond bits used on the
different programmaes in which
Heath & Sherwood has been
involved,

It Is very important to select the
proper bit for the types of
conditions to be encountered in
the hole, in order to minimise
actual bit cosis and maximise
on-bottom  time, thus getiing
the most advantage from the
wireline system of core
TRCOVETY.

For surface set bits, which are
bits using industrial diamond
stones of varlous sizes and
having only one layer of
diamonds on the surface, the
vary general rule |s larger stones
for softer ground and smaller
stones for harder ground. There
are other variables, such as flat
face or step bit, regular or face
discharge and these must be
conslidered when one steps up
the drilling programme,

In the past flve years or so there
has been a dramatie change In
diamond products with the
improved development of
impregnated bits and man-
made dlamonds, These are
different from surface set bits
because Imbedded small man-
made diamonds are used
thoughout the matrix of the bits,
As the malrix wears away, new
diamonds are exposed and the
bit remains sharp. This

up for long periods of time,
resulting in its uneconomical
use, If demountable units are
used, one truck, which does not
have to be purchased expressly
for the rlg, can be used to serve
several units. The result s a far
more  economical use of
equipment,

T?lhi demountability has been
achleved by means of swinging
Jacks, These are swung close (o
the wheels during travel,
resulﬂng in a good angle of
departure, but are swung far
oul when drilling, ereating
optimum stability.

Another problem which Hotline
overcame regarding the
demountability requirement
was the need for the jacks to

now

uniformity allows conaistency of
bit performance,

It Is most impeortant to have the
hardness of the matrix suited to
the abrasiveness of the
formations being drilled in order
to keep the matrix wearing
away at the proper rate,

A Ernnt daal of experimentation
Is being undertaken with these
Impregnated bits, with a large
degree of success,

Wark In South Africa

In October 1981 a H5-150 drill
was sent from Kirkland to South
Africa and drilling on the first
deep wireline hole was bagun in
February 1982, The complete
system that had been
developed and used in Canada

was used in South Africa,
including the latest bit
technology  with  impregnated

bits and aluminium rod strings,
The efficiency of the total
systemn was proven by the fact
that this first hole was drilled to
a depth of 4 030m In 152 days,
Since that time other holes have
been completed. Within  the
past few months a third H5-150
drill was sent ta South Africa.

Conclusion

In conclusion, this paper has
shown the techniques that
Heath & Sherwood Drllllng and
Universal Drillers have
developed to drill deep cored
holes efficlently and
economically. This Is extremely
impertant, as in Canada the
cost of labour and the attendin
benefits represent close to 50
of job costs,

It is this ever present pressure of
tising labour costs that hastens
the development of new and
better drilling technigques.

have a very long siroke and vet
not result in great increases in
cost, Hotline opted for relatively
cheap agricultural  hydraulic
evlinders in tension to lower
and raise the unit on the jacks,
and then fitted infinitely variable
mechanical locks {o take up the
mass once the unit has been
correctly located,
“The Eu:kn are thus an example
of high field practicality at a very
low cost” said Roger Briggs,
director of Hotline,
The mast features a ‘unique’
ﬁmism which was developed by
ofline for the R6H g,
whereby the loads are taken up
in the bottom of the mast. The
result Is a falrly light mast which
can handle an Bt liftout without




the need for a massive
supporting  structure, This
means that the unit can be
transported on a standard two
axle vehicle, which is another
saving in cost.

The head, which has a 6,6m
iravel, has the abllity to swing
foreward to pick up new rads
and swing sideways by means
of hydraulics for winching
actlvities. It Is compact and light

and Is fitted with a locally
deslgned and manufactured
gi:ur%mr.. This gearbox results in
a multi-purpose through head
with four speed ranges, from
zero to 1.200rpm,

The mast |Ib extenslon can be
telescoped out using the power
of the head, This allows the
mast to pull a 9m siring af a
fime.
The

ability te funection

The new grade conirol rig from Hotline.

adequately using a small power
source was achleved by using a
load sensing winch, The result
is that a four cylinder 37kW
engine can be used without the
problem of very slow winching
of light loads.

The unit Is capable of angle
drilling and the mast can be set
at any required helght by slidin
it hydraulically through the iilt
frame,

e e mion |

The grade control diill vig was
recently shown o v
Terrasearch to mining houses,
drillers, other interested parties
as well as suppliers at a function
at Hotline's premises In
Germiston South Afrlca,

The naw grade conirol rig
fram Hatline

SADA's Diamond Drilling Handbook — a must

Review by Dick Welch on the Diamond Drilling Handbook

Mister Supervisor — do you know how to ‘read’ an Impregnated bit? This skill Is money i any driller and the new
Dlamand Drilling Handbook llusirates different types of bit wear, with a table of explanations to assist in selecting the right
bit for any formation,

The Handbook covers the complete drilling spectrum, commencing with an introduction te geology and a description of
South African rock types. Detalls are given on diamonds, bit design and aven the cutting mechanism is deseribed.
Graphs relating the cutting speed to the speed of the rotating rods, and the thrust required to efficiently drill in different
formatlons are also given.

Varlous types of equipment are described and lllustrated and the standard sizes of bits, rods, corebarrels and casings are all
provided In easy reference tables.

This Handbook Is an encyclopaedia of drilling knowledge ﬂﬁdflrﬂfllti!- Mot anly is it a uselul reference work but it is an
excellent training gquide and could aven be used as a manual for standard practice,

Diamond Drilling Handbook

Complled and edited by W F Heinz

Published by the South African Drilling Association
P.0O. Box 1338, Johannesburg, 2000, RSA

Price =R30

ORDER FORM

The Secretary
South African Drilling Association
c/o SEIFSA

P.O. Box 1338
JOHANNESBURG
2000
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Please sent me copy/coples of The Diamond Drilling Handbook.
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—=Coring underwater: The Vibrocorer—

A tool with a future
Robert A, Creelman
Dan Fitzhenry

Sediment samples taken
underwater has long been a
nm:unur%d part of marine
geology. Methods of sampling
are vatlous, but Increasingly
there s demand for core at ever
increasing depths below the
water-sediment Interface.
Grnvlty cores, box corers and
machines that use a varlety of
techniques fo punch in a plston
are sulted to soft silts and muds,
but the problems posed by
coarse sand, gravels, and elay-
sand mixes preclude such
techniques. Vibrocoring
tecniques are the solufion to
such problems and have been
in use since the early 1950s
with numerous drive techniques
and madiflcations to  sull
specific  problems  (McQuillin
and Ardus, 1977), The form of
the modern vibrocorer Is now
well established. Figure 1 shows
the essential parts of a vibrator
unit: piston, catcher, core barrel
and frame, but the most
affective energy fransfer s
achleved by elecirical power,

Land and Marine Piy Lid
have bullt a vibrocorer system
for thelr needs that, although
based on the general form of
the modern machine, has a
number of important
differences, The saystam,
capable of operating 200m
below the sea surface, s an
electrically powered unit. The
drive units are constructed In
twa sizes, one weighlng 150kg
and the other 200kg. The
150kg system will core to 2m,
but ?ht' 200kg system can
ruullne|y caore to 6m, and In
optimal situations 10m. It is the
larger unit that has proved to be
the most useful for special
up¥1|chltarhs.

he drive units operate at
1500 eyeles/min, with a 3000
¢/m option where necessary,
The smaller unit exerts a force
of 900kg, and the larger 1800
kg with an amplitude range of
between 10 and 25mm. Power
is supplied by a 415 veolt 3
phase system that delivers 720
walls to the 150 kg unit and
1450 to the 200 kg unit,

The eable connections to the
unit when operated al depth
have to be carefully bullt, and
the 12mm submersible system
with Marsh Marine connectors
throughout has proved most
reliable,

Land and Marine have
always employed 76mm core
barrels at two wall thicknesses:
1.2mm and 2mm. This practice
has dramatically increased

penetration rates and
consequently glves better core
recovery accompanied by less
core disturbance. The
enefration rates [improve
ecause of the lesser area to
which the drive energy s
applied compared with
conventlonal units, The Aimers
Mclean machine, in  many
ways an industry standard, uses
thicker core barrels, The core
barrel is readily detached from
the drive unit, and becomes the
core carrler when the bit and
core retainer are detached.
teel barrels can be used if
necessary, but, if used, other
advantages are lost such as the
ability to easily cut the core up
into readily transportable and
aasy-to-store lgngi 5,

In normal marine
applications the aluminium
refaining frame with the vibro
cover attached is lowered to the

sea floor and the machine
activated, The frame Is
constructed to  accommodate

extensions suited to the core
barrel being used e.g. 6, 8, or
10m, It has been found that a
7.6m lift ganiry attached to the
deck of a service vessel Is the
most serviceable and flexible
unit for marine operatlons,
Winches attached to the gantr
provide the lift necessary to puﬁ
the vibrocorer from the
sediment after drilling;
approximately 500kg are
required for a 2m core and
4000kg for a 6m core,
Raecovery Is greatly assisted by a
switch on-switch off technique
developed by the operating
Crew.

The operational sites for
marine work are geographicall
diverse, and consequently uﬁ
components of the vibrocorer
are housed in aluminium
transport  containers, Tylpica!
mabilization welghts range from
1100kg to 1700kg. In extreme
cireumstances such loads can
be alr-transported, but few jobs
have required this.

An Important feature of the
vibrocorer s that It is
independent of the surface
vassel, 30 a rigid mooring
system s not critical, Work on
the Exmouth Plateau has
deployed the equipment usin
only ene anchor, and sue
aperation 18 expedient because
location, coring and recover
are possible within less than half
an hour,

Fast deployment, good core
recovery, undisturbed core and
general portability make the
vibrocorer a useful coastline
estuarineg englneering taol.
Offshore pipelines, anchor
holding studies, mooring

studies are all
conventional applications,
Sand body inventories,
sedimentological studies, port
sliting studles, and rlg footing
studies for arge marine
structures are especially alded
by the recovery of little
disturbed eore,

To date Land and Marine
Pty, Ltd. have been
commissioned to fake cores In
both near shore and off shore
situations, Mearshore jobs
include sediment studies for the
Botany Bay Plpeline Crossing,
Kurnell-Banksmeadow (Caltex,
AOR.), siltation studies of

ower station ouffalls in Lake

acquarle (Elcom), studies of
the Port of Townsville (Shell)
and pre-dredging study/sand-
body inventory of areas around
Fishermans I[sland in the
Brisbane river (Port of Brisbane

system

Authorlty),
Further out to sea
applications have been

concerned with engineering
studies for marine structures
associated with offshore  oll
exploration and.recovery, Esso
has required ground testing for
jackup rlg sites on the l\gll.W.
shalf. Other similar tasks have
been completed In the Bass

Stralt and the Arafura Sea. The
group has investigated the use
of the vibrocorer onshore in
sand and sediment bodies
associated with a number of
man-made and natural
situations, It has been
demonsirated that the larger
drive unit will successhﬁly
penatrate 6-8m in
unconsalidated sand and
recovar core. The drill site was
in tailings after sand mining for
heavy minerals; the problem
concerned the amount and
distribution of silt/clay In the
sand thought to be impeding
the re-establishment of the
water table, The core recovered
was a little more disturbed than
that taken underwater, but still
sulted to providing the required
information. The sand body
was wet in the main, but not
water-saturated as it would be
underwater,

Trlals on unconsolidated but
compacted sands have shown
the present machine Is In nead
of maodification for such
applications. “0Old" sand badies
such as alluvials have almost
contlnuous grain-to-grain
contact and are difficult to
{luidise by vibraton, If the grain
space is entirely water filled, the
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larger unit will penetrate by a
Jiquefaction’ response, Without
the liquid, penetration Is limited
by gagging In the core barrel,
'(!agglng' is really a friction
effect in the barrel, Methods of
overcoming this effect are
currently belng Investigated as
there appears to be sufficent
power avallable for penetration,

Perhaps the most useful
onshore application has been
coring tallings dams. Cores
have been recovered from the
tallings dams at Mary Kathleen
as parl of an environmental
investigation, A more difficult,
but successful exercise was the
corlng of ‘red mud' pdﬁdﬂ, the
waste product of bauxite mining
at Gove in the MNorthern
Territory. In both cases the unit
was operated from a barge on
which the detachable gantry
was mounted,

The rapidity of deployment,
coring, delivery of cores from
unconsolidated sediments and
the fact that the unit operates
underwater combine to make
vibrocoring a useful tool for
many applications, Marine
applications are  well
established, and a number of
people workin in the
environmental  field are well
aware of the potential. The unit
has many applications as yet
unexploited, such as
geochemlcal studies of inland
waters, Much Is yet to be learnt
of the fluid, and the chemical
exchange factors are vital in any
rensonable assessment of
environmental pollution,

Underwater resources,
especlaly sand bodles, are
important sources of raw
materials for building, and
many contain valuable mineral
resources such as heavy
minerals and preclous matals.
The vibrocorer i& thereflore a
potential preving tool,
operating under the water
effectively and efficlently for up
to a 10m depth which s deep
enough for proving up dredging
operations.

Reference; McQuillan, K. and
Ardus, DA, 1977. Exploring
the Geology of Shelf Seas,
Graham and Traiman: 23dpp.

Further detalls on the
Vibrocorer are avallable from:

Land & Marine Pty. Lid.

8 Cowdroy Ave. Cammeray,
NSW 206

Telephone (02) 909-3437.
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THE FIRST UNIT OF THE NEW ROC 434H
HYDRAULIC CRAWLER DRILL SERIES

The ROC 434H 8 a new
hydraulic erawler drill from
Atlas Copeo for down-the-hole
bench drilling in the 105
-125mm hole ﬁiameler range. It
operates at pressures  of
between 6-20 bar, lts design
features ensure fast and
economie bench drilling, high
avallabllity, excellent rellability
and easy service, plus
outstanding cross-country
characteristics,

The firat unit of this new series
was  bought by the French
company CPB for operation at
thelr limestone quarry near
Givet, just south of the Belglan
border. As part of its Immmﬂaln
after-sales and start-up serviee,
Atlas Copeo dispatched a team
of engineers to the site to
supervise and monitor the rig's
firat 200 operating hours,

Rock conditions at the site
consist of 2000 bar compressive
strength limestone, partly
broken and fissured. The
benches are 21m in height. A
drill pattern of 4x4.5 is used,
Five or six holes of 23m in
depth and inclined at 10° are
drilled each shift. The quarry

has an annual production of
ane million tons.

The ROC 434H was equipped
with a COP 42 rock drill using
110mm button bits. Drill rods of
3m length, with 76mm
diameters, were used. The
cm‘l‘ls:-re ssor was an Atlas Copeo
XRH 350, which wususally

operates at 20 bar. In this case,
however, it was set at 16 bar
which provided optimal results
in these conditions,

]

Urry,

The Atlas Copco team
observed that during 89 drillin
hours a net penetration rale o
between 42-50 cm/min was
malntalned. Drlll bit service life
averaged 2000m, It took
between 12-13 minutes to
extract each 7-rod drill siring
[In:udlng stoppages). The
rotation unit for breaking the
rads functioned very well as did

the new feed inclination
measurement aystem. In fact, it
R

- II-J

The new ROC 434H hpn‘ﬂ:rl.lﬂc.‘ craiwler drill operating with an Atlas C,‘npr:a XKH 350 compressor in a limestone

FOR SALE

A 1 CONDITION

Fully Reconditioned in 1986

Together with —
Heavy duty drill works mast and rotary
table 125 psi GD Air Compressor
mounted on an ACCO 1930A six wheeler
International diesel powered truck,
complete with 2000 feet of Drill Pipe.

GETS FULL MARKS IN FRANCE——

was apparent that all possible
teathing problems had been
anticipated in the deslan and
prototype pases and tEnl the
start-up of this first customer
unit was completely trouble-
free,
With compliments of
Atlas Copea (NZ) Ltd
released by: Rex Monigatti,
F.0O, Box 3514,
Wellinginn,
Phone; 767-318

GARDNER DENVER MAYHEM 1000

All enquirles to:
Drillwell Exploration NZ Lid

Telephone Bus (09) 299-7798 After Hours (09) 298-3458




ROC 512HC — A NEW SERIES OF SMALL
BUT POWERFUL, ALL-HYDRAULIC
CRAWLERDRILLS FROM ATLAS COPCO

Atlas Copeco is Introducing yet
another series of crawler drill:
An  all-hydraulic  series  with
varsions for production drilling
{in small surface mines an
quarries) and for clvil
engineering applications, They
are small, light-weight, one-
man-operated, but capable of
exceptional power outputs,
and, therefore, of Gu!stnndlnﬁ
net penefratlon rates and hig
annual production capacities.

Their hydraulic rock drills have
three Xlﬂurenl impact stroke
settings which enable them to
be easlly adapted to differing
rock condifions and varying
types of diill steel. The on-
board compressor maximizes
manoeuvrabllity and reduces
set-up times, The tramming
confrols are mounted on the
rear platform together with one
set of controls for positioning
the feed. Positioning can also
be carled out from a front
anel mounted on the feed.
Eu:illc:ning can also be carried
out from a front panel mounted
on the feed. The drilling
confrols are alse located on this
front panel. A wide range of
standard options are available
from the factory, for example,
dust collectors, flushing-air
sensors, anti-freeze dosimelers,
feed rod racks, inclination
Instruments -

in order to make

each rig tallor-made product for
its '[NI!‘"CU'M PUrpose,

SMALL - BUT PACKING A
PUNCHI1

The power-pack conslsts of a
turbo-charged, four-cylinder
Dautz diuxj engine, BF4L913,
which can deliver a maximum
power oufput of 69kW at 2,300
rpm. The rigs are equipped with
four hydraulic pumps, The
main pump, which provides the
power for the dill's impact
mechanism, 1s flow and
pressure regulated to optimize
energy ufilization, The other
I)urnpn, which provide power
or service functions, all operaie
individually, This makes them
easily adjustable to  differing
rock conditions to use the
different drills and rock tools.

AUTOMATED SYSTEMS
FOR INCREASED
CAPACITY & REDUCED
WEAHR

The hydraulie systern has built-
in automatic functions which
maximize drilling capacity and
avold damage to the drill steel.
Impact energy can easily be
reduced at tﬁe beginning of
drilling operations, in order to
ensure safe collaring, and also
in situations where the bit meets
no reslastance, This can aceur,

for example, where the bit
breaks through into rock

~\
\ \y
b Y.

.-‘j-‘l'l:lﬂ Cam:c:_tqft:_{ﬁfwml-m n')rhyf rau le crawler drill.B

fissures. The problem here Is
that the full Impact enar?y from
highly effective, hydraulle rock
drills, (such as those mounted
on these rigs) — when nol
absorbed by the resistance of
the rack — can cause damage
to  drill steels, Another
automaltic system prevenis
jamming. This monilors torque
resistance, When excesslve
torque is indicated, l.e. when
jamming s likely to occur, the
system automatically stuEs
axerting feed pressurae on the bit
and reduces the impact energy,
Drilling proceeds very gently
until the gl: can rotate nurmuny
again. Regurlar drilling is then
recommenced. (The same
rocedure is automatically
ollwed if the bit's flushing holes
become blocked,) These
automated systems  Increase
penetration rates and reduce
spare part costs,

SINGLE BOOM VERSION

The single boom, ROC
512HC-00 verslon s equipped
with the COP 1238LP
hydraulic rock drill. This drill
delivers an Impact power of 11
kW. Used in eonjunction with R
32 or T 38 extension rods, It
covers the 48 to 76mm hole
diameter range, The net
penetration rate in limestone
(1500 bar), dell a 5Hlmm

 diameter hole, is 2,1 m/min, Its

annual production capacity,
working a single B:-hour daily
shift and using a 76mm haole
diamaeter, can be estimated at
1.1 milllon tennes,

FOLDING BOOM VERSION
The ROC 512-01 is aquipped
with a folding boom, which
glves It the kind of wide reach
which s especially useful in
virgin  and/or rough tervain,
The low ecentre of gravity
combined with options such as
the hydraulic winch makes this
crawler ideal for all types of clvil
engineering  applications.  For
the hole Lﬁlame'(er range 35 to
Gdmm, it can be equip‘ned with
the COP 1032 rock drill (impact
power output; 8 kW) and used
in combination with R 28
threaded integrals or R 32
extensian rods. This drill has a
net penetration rate o
1.7m/min In 1500 bar
limestone, drilling a 5lmm
diameter hole. For the 27 to
40mm range, 1t can be
equipped with the COP 1025
use In combination with
threaded integrals.

With eompliments of
Atlas Copco (NZ) Lid

released by: Rex Monigattl
PO, Box 3541
Waellingten
Phane: 767-318
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——NEW CONICAL BUTTON BITS ——
FOR DTH DRILLS

A new fype of DTH bit for soft  Manufactured by Sandvik have pointed, conlcal shaped low air pressures than spherical
and medium-hard, no-abrasive Rock Tools and marketed by buttons, which are more buttons,
rack is now available. Atlas Copeo, these new hits effecient in fracturing rock at

The use of conlcal buttons can
provide Increases In pene-
tration rates of between 10%
and 25% when drilling at
pressures below 12 to 15 bar,

<> 'Elhhi: Eitn Curepcurlléi:ntlyduuuﬂnble
v or the CCP 32 in diameters
e q" ' and 85 and 90mm and for the

CCP 42 in diameters 105, 110
and 115mm,

These new conical button bits
complement the range of DTH
bits intraduced in 1984, which
were developed o meet the
reqlrements of drilling at
medium to high alr pressure,
f.e. up to 25 bar.

With compliments of
Aflas Copeo (NZ2) Lid

released by: Rex Monigattl
P.O. Box 3541
Wellington
Phone; 767-318

The new conleal buttan bits for DTH drills,

POWERED cCentrifugal Pumps
RPP Series

Sturdy,
lightweight, reliable...

Ideal where large water must be moved quickly. Self-priming, RPP serles pumps are
powered by Honda overhead valve engines which represent the latest in petrol
engine technology.

# Robust eonstruetion: Stalnless steel hardware. All major ports of the pump are Injection moulded from
high strength 30% glassilled polyester.

* Chemical resistance: Rubberline volute, viton seal and EPDM rubber gaskets dllow pumping of fire
retardent chamicals,

* Sell-priming: The compact priming chamber is filled before use. When started a vacuum |s created,

ruw!nF water Into the pump. A ‘non-return’ valve ensures complete self-priming thereafier.

*l.lﬂm we ﬂl‘lf The use of modern lightweight matarials in the I:IIJMD combined with Honda's fremendous
ﬂﬂW&f-'ﬂ'Wﬂll:lhl ratio maans a total we gl‘li of anly 20kg . a fruly portable pump,

*Honda OHV engine: The latest in pefrol engine fechnology. 30% more fuel efficient, 50% more oll
efflclent and 20% lighter than comparable side valve englnes . . . and so qulet. Starting Is easy and
rellable, with unsurpassed performance and durabllity.

WASHINGTONS PO B Soub Phone
| DRILNG LTD o (056) 62.638
e —————




Where the Sand Goes:

Or When Will the Other Shoe Fall?

Have you ever wondered
why s0 many wells that sand-up
don't full up with sand? I'm
speaking of course about those

amn nulsance wells that

require an In-well pump
protection sand separator to
extend the life of the
submersible or turbine pump.

For more than a decade now,
since In-well sand separators
have been In common use,
people have been worred; if
the well pumped a couple
coffee cans full of sand every
day before the separator was
installed, why didn't that sand
eventually fill up the well once it

was no longer being sucked
through the pump? Why didn't
the separator and pump

eventually suffocate ltself by
means of its own power to draw
sand through a formation until it
virtually burled ltself in grit? (“A
little bit of sand” can actually be
quite a lot. For example, a
concentration of 25 ppm of
sand In a flow rate of 100 gpm
will produce 1,000 pounds of
sand ever EDO hours of
aperation) é,xparmnce long ago
taught me to tell them with a
twinkle In my eye, "not to
worry, it may never fill up”
Now, after two and one-half
years of research, 1 am
convinced that nine times out of
10, I'm right,

How nerve-wracking It must
be for these well owners and
drillers to wait for the other shoe
to fall, never knowing when the
wall will fill but certaln that it
will. ¥Yet It never seems to
happen,

have looked at situations
across the country afflicted with
this dilemma, and the story is
commonly the same. No
amount of development
appears to end the constant
stream of sand appearing In the
watar,

With little confidence, dersire
or monay to dilll a new well,
owners and drillers declde to
live with the problem and install
a sand separator in the well at
the suction of their turbine or
submersible pump, They hope
ihey can get a few gnnd years of
service aut of this ornery hole in
the ground. And even if they
know the A}umﬂ will now last
longer, and produce sand-free
water, they know Intultively that
they have merely replaced one
problem with anather. The well
is sure to fill up with sand!

Yet, plumbing the well depth
initlally and then a slgnifcant
time (six months to a year) later
finds only a few feet of sand In

m&?gﬂ:*ﬂﬂmﬂlm i cam earvgy i a
the well bottom, lessening Its
effective depth a little. Another
six months or a year later, driller
and owner alike are surprised to
find the depth about the same,
The consclentlous home owner
or driller may on occaslon of
periodic maintenance, pull the
pump, elean out the sand and
re-install the pump. More often
than not, but not always, the
well will again fill up with sand
to the pre-maintenance lave
but not further and, again,
driller or home owner wait for
the seemingly Inevitable to
happen — but it doesn't, When
a wel does not reflll, it Is
generally because at long last,
over time, the well did develop
a clean envelope of coarse sand
around It

Let me now try to put all your
reatless drillers and well owners
at peace with your wells and
sand separators, ealming your
anxlety so that you may direct
your  narvous  energy
elsewhere,

You see, |t takes the energy
inherent In flowing water to
carry sand into a well, When a
well Is fivst drilled, its screened
or open area ls capable of
letiing in maximum amount of
walter, That waler can carry In a
maximum amound of sand as
shown in Figure 1. The flow
path for each particle of water Is
the shortest relative distance in
the saturated zone of influence
around the well. Thus, the
water suffers the least energy
loss In moving through the
aquifer, enabling It to use
excess energy lo carry sand

o
g
Sand-ladan wates antem i
: Ivr1n||.|lMl

Fijhire 3, Whati ihs seguiralar purges en wani
R e i
through this devilish formation
whose sorting characterlstics
won't allow the development of
a clean, coarse sand nnun]npg
we love to grow around our
wells,

But all is not lost, If we give
nature a chance, she will most
often work In our behalf if only
we “go with the flow" and do
not choose to fight her (like
when we bulld dams, straighten
rivers, build homes hanging
over soft hillsides, block
recharge areas and so on and
s on). In sanding wells, as
shown in Figure 2, when the
separator purges enough sand
into the well to fill it with the
right amount of sand, the flow
patterns in the zone of influence
around the well are no longer
efficient and orderly but,
Instead are tortuous and
elongated. As with all Inefficlent
things, energy Is lost — but In
this case, for a change, that
enerqy loss worlis in our favour,
It Is just that loss of energy that
makes it difficult for the water
entering the well to carry any
more sand with it. Thus, the
very fact that the pump
protection separator has caused
a controlled sand buildup in the
well establishes an Impediment
to continued sanding of the
waell, If this were not the case,
the result would always be
ultimate self-destruction  (with
or withoul a sand separator).

In the siuation in Figure 2,
the sand separator will continue
to recycle the sand in the well in
a virtual never-ending cycle,
The separator is still necessary,

&
warm o, T and [ T
warflnE Do Rdlj us solve ne problem, os shown heis.

Without it the pump impeller,
bowls, shaft, or héhrlng wear
would cause decreased pump
efficlency, as well as Increased
energy consumption, Besldes If
the separator were removed
from the well, the sand would
go up through the pump,
upsatting the equilibrium
existing In the well, reducing the
inefficiency outside the well,
and increasing the energy
available to carry more sand
into the well to replace that
which Is pumped out.
Therefore, Instead of reaching
equilibrium with a fixed volume
of sand in the well {and no
more movement through the
formation outside the wEII]. we
would have a continuous
movement of sand into the well
and up the pump.

So hand on to the separator,
don't worry about the reduced
depth of your well, and thank
Mother Nature for an almost
free lunch. {Remember floods,
pestilence, drought damage,
efc, are not a result of Mother
Nature working alone; man is
part of the equation that resulis
in havoc,) Here Mother Nature
and ump protection separators
caombineg to help us solve a
knotty problem, 'Eva have only
to understand the strange way
they work as shown in Figure 3,
Actually, It Is baslc physles of
flow through porous media —
nothing really mysterious about
ground water flow — and a
unigue arm of the
hydrocyclone  that does the
irick,

If per chance you know of a




well where the other shoe did
drop, here is why:

e The distance between the
depth of the pump sefting and
the bottom urlhe well was not
great enough o allow adequate
sand buildup to reduce ground
water flow energy, In turn, the
water's sand-carrying capacity
Was never reduced mmugh to
set up the equilibrium, If room
allows, this can be remedied by
ralsing the level at which the

ump intake s set In the well.
%hﬁfﬂ are occaslons Whﬂre
adequate depth does not exist,

* There may by some
situations  where the high

Upon completition, all wells
require development. Well
development correcls damage
done to the borehole during
drilling; removes clay, silt or
fine sand from the Furmullun
adjacent to the well sereen io
minimize or eliminate the
pumping of fine particles; and
stabilizes the borehole,
Unfortunately, because of their
deslgn and Intended use, the
ground water monitoring wells
are difficult to properly develop,
This month's column  will
address these difficulties and
describe appropriate
procedures for monitoring well
development.

Borehole damage

All drilling methods  impair
the ability of an aguifer to
transmit water o a drilled hele,
The impairment may be due to
the physical rearrangement of
the matrix of the aquifer
material, or to [ormation
damage as a result of the
invasion of drilling flulds or
solids inte the aquifer,
Regardless of cause, the
damage to the borehole must
be correcied if well evacuataion
and sampling of the monitoring
well are to be successfully
performed.

Problems assoclated with
monitoring well
development

Well design and the use of
wells for water quality samplin
place restrictions on the types o
well  development methods
appropriate  for moniloring
wells, Eucuuse of the low rates
at  which ground water s
extracted from a munitnr!nﬁ
well, the typlcal monitoring we
will have a short screen, often
machine-slotied, with slots
ranglng frem 006 to 020
inches in diameter. Although
the total open area of the well
sereen |8 small, In most cases
there is enough open area to
keep entrance velocities low
enough  during sampling to

i

ermeability of the aquifer
whaose - aorting charactoristics
produce sand) is so great that
no amount of sand buildup in
the well will reduce the energy
of the water 1o carry more sand
into the well, In this case, the
problem can be solved in one of
two ways:

1. Dramatically reduce the
flow rate and subsequent
drawdown till the yield Is the
minlimiim necessary for use.
Such highly permeable
formatlons usually have an
extremely hlgﬁ specific
capacity, making possible a
reduction in hydraulic gradient

avold degassing and/or
alteration of ground water
quality. Unfortunately, the
narrow alots and limited open
area, combined with well
diameters as small as 1Yz
inches, make well development
extremely difficult, The limited
open area makes correction of
borehole damage difficult;
adequate removal of fines in the
adjacent formation 15 all but
impossible.  Wells having &
diarmeter of 2 Inches or less
cannot be overpumped or
vawhided, and other surging
techniques are of limited
effectiveness. If the well has a
sand pack, then the abllity to
correct  borehole damage s
further restricted, although If
properly deslgned, the sand
pack should prohibit the
migration of fine paricles Into
the well during sampling.

A large-diameter  well (4
inches or larger) with a wire-
wound screen and a nulumllr
developed filter pack, will
provide good conditions for
wall development.
Unfortunately, the high cost of
some wuﬁ construetion
materials has resulted in the
proliferation of 2-inch wells with
machine-slotted casing for
screens, In addition, some state
and federal regulations appear
o encourage the use of sand

packs for most monitoring
wells,
An arsenal of wvarious

chemieals has been developed
to flacilitate the development of
water supply wells, These
chemicals Include acids,
surfactanis, chelating agents,
wetiing agents and
disinfectants. Unfortunately,
these chemicals can  migrate
into the formation and may
affect the quality of ground
water In the vicinity of the well,
As a rosult, chemicals are not
generally used for development
of monitoring wells,

Maost monitoring wells have

outslde the well that will thwart
sand movement. Here, a
geparator may be needed to
further reduce the en@rgg of the
flowing water via sand buildup
in the well, as well as to
eliminate any sand of grit that
might damage the pump,

2. Such high-velld wells can
also be lined with a screen and
sand pack that will act as a filter
to physically block the entry of
sand, A drop of 40 to 60
percent in apecific capacity can
be expected, but the high-
yeilding characterlstics of the
aquifer, which posed the
problem with using the sand

Monitoring Well Development

been deslgned for low capacit
pumping, Typically, the well
diameter 15 so small that
standard well development
tools are impractical, and If
things were not bad enough,
chemicals that would facilitate

well development are
prohibited.
Methods of well
development

In spite of all the restrictions,
we must still  develop

monitoring wells. In  areas
where the formalions conslst of
clean sands or gravel,
development will be relatively
ansy, Eul where the well has
been completed in a silty fine
sand, some glacial tills or
formations considered to be
aquitards, development of a
2nch well s going to be a
nightmare. Nonetheless, we do
have some optlons available
that may allow the contractor
and consultant to sleep easier al
night, These methods Involve
mechanical well development.
Factors such as well design and
hydregeologic conditions  will
determine which development
methad will be most practical
and cost-effective, Severa
methads of well development
and thelr advantages and
disadvantages are described,

Overpumping Involves
pumping the well at a rate
substantially higher than it wil
be pumped during wel
evacualion and ground water
sampling, The intent is 1o pump
the well at the highest rate
attalnable, Increasing the draw-
down in the well to the lowest
permissible level, This resulis in
increased flow wvelocities that
induce the flow of sili, clay and
other debris Into the well,
opening screen slots and pore
spaces, and/or cleaning
fracturas,

For effective overpumping, it
is usually necessary to pump
the discharge to waste. Thia can
be a prul:ﬁem where ground

separator  may  stlll produce
acceplable amounts of water,

It is Important to polnt oul
here that a large percentage of
our sand producing wells are
not entirely due to lrrevocable
geologic eonditions but are the -
result of poor well design,
construction and development.
Our fivst line of defense is to be
sure the job 14 done correctly
and preclude the need for a
sand separator; falling this,
howaever, it's great to know that
nature and the pump protection
separator can limit our losses
and keep our wells operating
for a long and useful life,

-

water extract during  well
development may be
contaminated by hazardous
waste ar hazardous
constituents,

Overpumping workis best In
relively elean, coarse
formations and In some
consolidated rock aquifers.
Perhaps its most  significant
advantage lies in its simplicity,

Its :ﬁ:advuntagm include
problems  associated with the
disposal of discharge water;
bridging of particles agalnst the
well screen; the Inability to
pump most 2-neh wells at a
rate high enough te permit
effective development and the
fact that the technique Is
realitively ineffective In poorly
sorted and “dirty” formations.

Rawhiding overcomes the
bridging that results from
overpumping by allowing the
water that Is pumped io the mﬂ
of the well to flow back throu
the pump and out through the
intale portion of the well, The
back flushing breakes up the
bridged particles, allowing them
o be suhmquunl]y pumped
from the formation and
removed from the well, This
methad offers the advantages of
low cost and simplicity.
However, It has the
disadvantage of preferentially
developing the most permeable
zones of the formation

| surrounding the intake portion

of the well,

Surging can be a very
effective means of monitoring
well  development even in
small-dlameter wells. A surge
block (Figure 1) I8 attacted to
drill rad or deilll stem and is of
sufficient welight to cause the
block to drop rapidly on the
downstroke, forcing water
contained in the borehole Into
the aquifer surrounding the
well, In the recovery siroke or
upstroke, waler is l’lrter;l by the
surge black, allowing the flow of
water and fine sediments back




into the well from the aguifer,
Drilling contractors lrequently
fabricate their own surge blocks
for wells of specific diameters.
Howaever, this Is rarely done for
wallafsmaller than 4 inches, As
a result, we have designed and
constructed our own surge
blocks to fit wells with inside
diameters of 1% inches or

larger.

he surgz block Is
schematically represented In
Figure 2. 'lyhe rubber beliing
should be eut to fit snuggly
within the Inside of the casing.
Metal washers placed above
and below the belting will help
keep it rigid. A pair of
hexagonal nufs are used to
sandwich the washers and
helllng materlal together tightly,

For screens b feet in length or
less, surging above the
screened interval s very
effective for development of the
full length of the screen.
Howaever, for screen lengths
longer than 5 feet, especlally
where the formation adjacent to
the screen is variable, there
exists the potential for
preferential - development  of
either the upper 25 percent of
the screen or the most
permeable zones adjacent to
the sereen.

For screens longer than &
feet, surging within the
sereened  Interval may  be
performed, bul only after laklnﬁ
recautions to  avoid san

ocking the surge block in the
screen or causing damage to
the screen. &urglng within the
screen can  be  successfully
accomplished by cutting down
the diameter of the belting
materlal so that it Is from 14- 1o
Va-inch smaller than the Inside
diameter of the sereen. The
teduction In slze serves lwo
functions, First, it reduces both
the positive and negative
pressures exerted on the casing
and screen by allowing some
waler o flow past the surge
block on the up and down-
strolies, Second, it allows fine
sediment to flow around the
belting rather than lodging
between the belling and  the
sereen. When surging within
the screen, slow shorl strokes
are used directly opposite the
zone you wish o develop. A
3-foot stroke is adequate, The
surge block 18 then raised or
lowered 1o initiate development
in the next part of the screen,

Periodically, the surgin
should be stopped and the wuﬁ
should be bailed or sand
pumped fo remove sediment
and debris that may accumulate
near the bottom of the scroen,
Since it may be difficult to
remove all the sediment that
may accumulate In the well
during development (and in

some cases during suh:equenl
sampling) we often attach a 1-to
5-foot length of casing to the
bottom of the sereen in which to
allow sediment to accumulate,

Jetting has been  used
satislactorlly  for  developin
wells in unconsolidated an
consolidated formations, Water
Jetting can open fractures and
remove drilling mud that has
pem.frulud the aquifer. A

plcul é&-ulnq tool I8 shown In

gum

The discharge force of the
jetting toal |s concentrated over
a small area of the well screen.
As a result, the tool must be
rotated constanily while it is
raised and lowered in very small
increments to be certain that all
portions of the treated zono are
exposed to the jetting action.

Like a surge block, the jefting
nogzles should fit close to the
inside of the screen or the
borehole face because the
valocity of the jet stream s
dissipated within a few inches.
Like a surge block, jetting tools
ean be readily fabricated to fit
into wells with diameters as
amall as 1% inch,

Perhaps the only signilcant
disadvaniage 1o the use of
mltini; is the fact that an external
supply of water I8 neceamff.
The quality of this water should
be determined prior to its use to
ensure that it will have no long-
tarm effects on the integrity of
aground water samples,

The jetting method has
mueral advantages. The

ipment |5 simple to use and
ruu ily uuuilubr and the
technique is easy to apply. The
jetting energy can be
concentrated to perform
development where it s most
needed. By pumping, or air
lifting during the jetling process,
the fine, dlsﬁadgad materials are
drawn back into the well and
pumped out,

Alr surging s perhaps the
most widely used method of
developing small-diameter
monitoring  wells.  The
atfractiveness of alr surging lles
in the fact that It is simple and
easy to perform and “appears"
to work. While it may be an
exiremely eflective method of
cleaning debris from the well, it
has wvery little positive effect
beyond  the wuﬁ scroen. To
some extent, blowing air out
into the well may cause air to
become entrained in the narrow
slots of the screen and/or the
ports of the formatlon
immediately adjacent i the
borehole, This creates two
problems: 1) the entrained alr Is
difficult to remove and reduces
formation permeabllity and the
precent of open area of the well
sereen; 2) the entrained air may

affect ground water quality
during sampling.

If possible, air surging should
be avolded and replaced by alr-
lift purnptnlg Flgure 4 fllustrates
the critical compaonents of a
typical air-hft system. This is a
two-pipe-system, where an alr
injection pipe Is Installed Inside
a discharge or eductor pipe. Alr
Is Injected through the inner
Elpu at sufficient pressure io

buibble out into the surrounding

eductor pipe, The bubble, thus
formed, reduces the unit weight
of water in the ptps cnusln? is
column of water

upward and allowing walar
from ouiside the well to rush
into the well, Not that all alr
discharged inta the well should
be filtered to remove
compressor lubricant,

Other methods of well
development are also available,
For example, a bailer can be
used in much the same fashion
as a surge block In small-
diameter wells, Or a well can be
backwashed by adding waler to

?ilute and remove fines
Fugglng the sereen and

rmation, Of course there are a
whaole list of variations that can
be applied to the methods I've
different  waell

discussed for
dus?ns and hydrogealogic
conditions,

Regardless of the method of
well development selected,
there are a few pelnts that are
unlversally applicable.  First,
well development should be
initiated  qently.  As  flow s
eslab"shmf thraugh the iniake
portion of the well, then the
degree of agitation can be
slowly Increased. Second, do
not try to place a time limit of
development, such as an hour
of twa, The well should be
developed to a point that water
can flow as mncﬁly into the well
as aquifer conditions  will
permit. The flow should also be
reasonably elear and free of
sediment, Third, if one method
does not worl, try another or
use a combination of methods,
Do not be afrald o experiment
and da nol give up oo hastily.
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Figure i, Davelopamant with &
Burgs binci

Figura i, i'lmmmﬂ g 1l
designed for usa inslds 8 inch
well srreen for joi develepman

Flanre 4. furglng sovon oan ba
prodluged wiih comyerssed iy
sl b e ade 1

mon g well
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Figure 2, Typlcal deaign for s surge Dloek used i oa 3-dnch 113,




SCREEN PRODUCTS
PTE LTD

Waterwell
Screens
and

Fittings
We stand for

o Superlor open area per foot of screan,

BAYLIS BROS.

EXCLUSIVE
NEW ZEALAND AGENTS FOR

VaN iR l@
/!

Rig Supply Ltd.

For ...
*« ELEVATORS
= SLIPS AND SPIDER - BOWLS
e SAFETY CLAMPS
= TONGS
* MISCELLANEOUS
Springs, Bolts, Latchas,
Valve Wheels

PARTS FOR ALL THE ABOVE
AVAILABLE ON REQUEST

o Superior strength for both collapse
pressure and column load.

o Superlor slot tolerance,

o Superior deliveries

o Suparior prices mean less cost to you.
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We also manufacture oll and gas-well

screans, mining screens and industrial scraens. U s

KING OIL

A full range of Telescopic Wedge a“d
Wire and Irrigator Screens in stock,

if your Screen requirements are WATER WE LL

unique, then let us help select a

Screen that’s right for you. SW I V E LS

BAYLIS BROTHERS

WELLDRILLING ENGINEERS LTD

P.O. BOX 5003 GREENMEADOWS, NAPIER

CONTACT
VERN EADE BUSINESS 442-167 AFTER HOURS 446-834 DICK BAYLIS 447-036

SINGAPORE AUSTRALIA

11A Pandan Crascent Sereon Products P.T.Y, Lid

Singapore 0512 P.O, Box 307, Gymea N.S.W. 2227

Telephona 7788323 Telephone (02) 6421606 Telex AA 74336

Talex RS 5007 Spesin Contact Eddie Hart Mational Marketing Manager.
Contact Terry Halling — General Manager,




DON'T BUY ANOTHER PUME..
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UNTILYOUVE SEEN
THE SPECIALISTS—

Brown Brothers Engineers Lid

They guarantee to give you expert service and advice tailored
to suit your own pumping requirements.

ATURIA
Submersible borehole pumps. ;
OSNA |

Vertical & horlzontal multi-stage |
centrifugal pumps.

Brown Brothers
Engineers Ltd

Celebrating 75 years of service to the pumping industry
CHRISTCHURCH AUCKLAND PETONE

18-20 Brisbane Street 477 Greal South Road 81 Sydney Street
PO Box 548 PO Box 12.807 P.O. Box 353-0&‘37
Phone 50-279 Panrose Phone 688-235
Telex NZ494 1 Phone 599.083

A Mace Group Company 13323%




