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Genera l Princi pies. 
The method employed in the 

remova l o f stump; , ·a ri es accordi ng· to 

th e age. size a nd type of stump, nature 
o f the soil grou nd conditi ons, charac· 
tcr of root system and equipment 
ava il ab le. All th ese factor~ must he 
ta ken in to considera tion " ·h en deter­
minin g the best ;111d most economi ca l 
meth od of' removing stumps by 
bl<t sting. 

Type o[ Stump. 
. Lumps vary accordin g to th eir roo1 

systems an d th e d egree to which the 
roots have decayed . Some have heavy 
tap roots; others only la teral spreading 
roots, while some have both kind s. The 
ex plosive charges must be located to 
sui t the na ture o [ th e roots and be 
placed so as to brea k their ho ld in th e 
ground . 

Green stumps h ave a large mass o[ 
sma ll tendril roots so interwo,·en with 
th e so il that a re la tively heavy charge 
of exp losive is r equired to di slod ge 
them. 

Soil Conditions. 
The nawre a nd cond iti on o [ the so il 

is of considerab le importance in st ump 
blasting. T he more resistance the soi l 
offer to th e force of the explosion , the 
grea ter will be th e force exerted 
aga inst the tump. Loose, s;i nd y so il , 
which is dry, i fiir less effi cient in this 
regard th :rn firm . heavy so il , whi ch is 
wet. Light, sa nd y soils provide a ready 
escap e for th e explosive gases; there' 
(ore, it is a lways advisable to blast 
when the so il is wet. As a rule, charges 
should be placed deeper in li ght soils 
than in heavy soils. 

Blast Effect. 
W'hen a charge i~ concentra ted some 

fee t below the surface, the resulta nt 
blast should form an inverted cone, 
the top of which i a little less in 
diameter than twi e the d epth of the 

hole . The charge should th erefore be 
deep enough tO ensure tltilt the cone 
includes all of the stump and part o( 
the m;iin roots, a nd is strong eno ugh 
to remm·e th e stump comple tel y. or, 
where th e roots are parti cul arl y st ro ng, 
to sp lit th e stump. loosen th e roots 
from the >o il and turn th e piece · ba ck 
from th e hole so that th ey ca n be 
eas ily removed . 
Tools. 

An earth auger havin g a l.Jit dia ­
meter of It inches to 2 inch es is 
recomm ended for boring hol es in hard 
clay. Wh ere the soil is ston y ;1 driv­
ing bar ma y be more uscful. T he 
addition of water to dry sand or 
crumbly earth wi ll sometimes prevent 
th e ho les from cav ing in when the 
auger or bar is withdr;iwn . For 
boring into wood, a l t in ch wood 
;i uger or power driven wood drill is 
required . A probe made [rom i in ch 
reinforcin g steel is very useful for find ­
ing th e positi on of root . It can be 
about three feet long with a ha ndle a t 
o ne end and ;in enlarged point at the 
other. 

Exp losives. 
T he typ e of exp lo ive to use is 

"Po lar" A.N. Gelignite 60. It is u ua lly 
sold in 50 lb . cases each conta ining 130 
ca rtrid ge Sin . x Jt in. and weighing 
approx. 6ozs. 

!erhod of Firing. 
For th e removal of stumps ;i ncl tree, 

o f small diameter, where o ne charge 
is suffi cient, th e Safety Fuse · m ethod 
o f firin g is suitable. The electri ca l 
method of firin g could be used where 
th e simulta neous initi a tion o f two or 
more charges is necessary, but as most 
farmers do not possess electrica l firin g 
equipment, this method is no t des­
cribed in this bulletin . Instead it is 
recommended that farmer u se "Cord­
tcx", whi ch is a continuous detonator 



and is very sa fe to hand le. 1L de to nate!> 
<H th e rate o f 20.000 fee t per seco11d 
a nd must b initia ted by mea n o f a 
d e ton ator a nd sa fety [use . 

. \ an a ltern ative lO ; imulta neou; 
fi r in g o f two or more cha rges. la rge 
' Lump' ca n be removed with o n con­
c.entra ted 'charge placed to ad va n tage 
below th e stump . I n order to do th i., 
th e ho l ' must be enlarged or " bulled" 
b y the firin g of o ne or two oun ces o f 
Ge li gnite. T hi s small cha rge is pushed 
w the bo uo111 o ( th e ho le and fired 
un confin ed, a nd the ho le a ll o wed to 
c.oo l o ff before rechargin g. 

Charging th e Boreholes. 
When charg in g th e boreho l s with 

expl osives, a woode n tampin g sti k 
should be u;ed to pre'ss th e ca rtri dge; 
w th e bottom portio11 o f th e ho l ·. Th e 
pri111 er cartrid ge sho uld be ca re fu ll ) 
imen ed last, or seco nd las t, w ith tb c 
d etonator pointing towards th e main 
charge. T he hole must th en be 
stemm ed to th e top with sand o r so il 
fre e of sto nes. Press th e first few 
in ches of stemming materi a l nea re t 
th e primer li ghtl y, th en tamp the 
rema inder firml y. 1o exp losiv exerts 
i t fu ll for e unless it is we ll confi ned . 

.enera ll y, when the charge consists o f 
more than four l t in . di ameter ca rt­
ridge, , th e hole sho uld be '' bu li ed". 

Charge Quantities. 
For dead stump up to three fee t 

in di ameter. m easured o ne foot above 
t.he sur face, about 12 ozs . of ex plos ive 
p er foot hould be suffi cient und er 
average condi tion s, but fo r stumps o f 
a la rger di ameter l lb . p r foo t. or 
even 111 ore, may be required . Gree n 
; LUmps may require doubl e th e 
amo unt given , and stumps in sand y 
;o il a n increase o f fi fty per cent. above 
normal. 

]>lacing th e Charges. 
T he 1 roper pl acin g of a charge or 

harge r equires some judgm ent and 
ex peri ence on th e part o ( th e o pera-
10r, but th e fo llowing br ie f' de tnils and 
i 11 ustra Li ons wi II serve as a ge nera 1 
guid e. 
Lateral-rooted ·swmps. 

Figure l shows the proper loca tion 
o f th e charge for a n eve nly rooted 
'>lump. With thi s type o f stump th e 
roo ts o ften offer more re ista nce th an 
the stump itse lf. Generally. th e centre 
o l res ista nce wil l be a t th e centre o( 

the stump, a lthough it o ften happens 
that th ere are heavier and stronger 
roots o n 0 11 e ide th a n o n the o ther, 
~ uch as in Figm e 2. ln such cases th e 
charge sho uld be pl aced slightl y o l[ 
cemre under the large l root. 

rhe depth o f th e ho l will var y 
,,·ith size o f th e stump. Fi gure :l sh ows 
a charge pl aced too d eep. co n ·equ entl y 
more expl os ive would be required to 
remove it ;a t ist'a ctoril y. On th e other 
hand , ch iJ rges placed too shallow will 
sp li t th e stump and fa il to remove it 
properl y. 
Large Tap-rooted Sttunps. 

Large tap-roo ted stumps lll il)' b 
removed in .three way : 

(i) By p lac in g th e charge in the ta p · 
roo t itself, as shown in Figure 4. T he 
so il sho uld be removed on one side of 
th e tap -roo t to a depth o r one foo t, 
and with a It in . wood auger, a hole 
sho uld be bored in to th e root a t an 
a ng le o f 45 deg. LO a point slightl y be­
yo nd tJ1 e centre. The hole i · charged 
i11 ~ he usti a l m an ner, a ncl fired with 
Sa fe ty Fuse. , 

(ii ) One heavy charge is conce n­
tra ted against th e lil p -roo t a t ii depth 
o ( not less th a n two feet. ii in Figure 
5. Jn thi case, it ma be more con­
ve ni ent to make the ho le with a hovel 
o r post-hole di gger . 

( ii i) Two or more charges are p laced 
aro und and aga i nsl the tap-root, as 
sho wn in Figure 6. The holes sho uld 
be three feet deep at least, LO accommo­
da te the neces ary harges, a nd th e 
charges should be fired b y the Corcltex 
m ethod . 

0 [ the e methods, th e second re-
4uires th e grea tes t amount o f explo­
sive . a nd th e first require th e least. 
i\ lo re labour is involved with the fi rst 
m ethod. 

Large Heavily Rooted tumps. 

L arge, heav il y roo ted stump. will 
ne essita te ·evera l cha rges which 
should be placed where th ey wi .11 be 
most effective. U ·ua ll y o ne charge is 
pl aced benea th the centre of th e stump 
LO split it, and o th ers und rn eath th e 
la rger roots, as shown in Figure 7. lf 
one charge is to be used , th e ho le 
should be pl aced beneath th centre, 
and "bulled" to form a ca vity la rge 
enough to hold severa l pounds o[ 
explosives. cavity in excess of 
requirements sho uld be avoid cl. 



Safety Fuse 

Fig.5 
Fig.6 
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Hollow Stumps. 
I lo llow stump~ arc dea lL with as 

suggcs Led in Fi"urc 8. 
Log Splitting. 

Proba bl y th e mosL econ omica l 
meth od o f spliuing Jogs up to three 
iec L in cli ameLcr i ~ to u e a "Log· 
spliuing Cun ", va rio us types 0£ whi ch 
a re on Lh e n1 a rke L. Essenti a ll y, iL cnn -
ists of a mi ld sLec l cylinder 14 Lo 18 

inches in lcng Lh , by I! in . in di a· 
Jll CLCr . Laper ing clo wn in the las t 6 in . 
LO a diarn cLcr sli ghLl y over ~ in. AL Lh c 
rnpcrcd end is a t in . ho le, 7 Lo 8 
inches in leng th , into whi ch, al Lh e 
closed end . i · drilled a touch hole for 
Lhc 'a feLy J<"use. The hole is fill ed to 
\\'it.hi11 half an in ch of the LOp wiLh 
Hla Hin g Po wder (a pproxima te ly I! 
oun ces), Lh e Lapered end of the Gun 
is Lh cn drive n into the encl of the log 
Jo r a n in ch or Lwo, and the charge ol 
p o wder touched off with the Safety 
Fuse. The log is split by the gases 
developed from the ignition of th e 
Blasting Powder. 

For logs over three feet in di ameter 
a nd five fee t in length it may be 
necessary to bo re on e or more hol es 
in to a ~ id c o f th e log a nd charge th em 
with C: lig nite or Blas ting Powder. lt 
is importa nt that the depth o( Lh e h o les 
should be alm ost two-thirds of the 
diame ter in ord er to locate the charge 
n ear th e centre of the logs. Logs 
three fee t in d iam eter and five fee t 
long ca n be split in four section s w ith 
on e 4 oz. charge, whereas a log four 
kc t in diam eter and 12 fee t in leng th 
will requ ire a tota l charge of 12 to 16 
o un ces spr ad over three equ a ll y 
pa ced ho les. The holes mu st. be 

charged and temmed in th e usua l 
ma nn er. 

In hard wood . the above method 
in vol ves considerable labour in bor ing 
holes unl ess a p ower drill is ava ila ble. 

PREPARATJON OF CAPPED FUSE: 
Wh ere a fety Fuse and D eto na to rs 

a rc used for prim.ii1g charges in la nd 
cle<tr ing operat ions, cutting th e fu se 
and crimpin g the de ton a tors there to 
' hou ld be ca rri ed out as fo llows: 

The implement fo r cutting the 
Safe ty Fuse hould have a clean , sh<trp 
b lad e to avo id mearing the wa ter­
proofin g ma te rial over the powder 
tra in with onsequent troubl e from 
mi ,-fires. The (u e should be cut 
squarely across to the desired leng th 

,•, 

by mea n> o f th e cutte r •on th e hand 
n-: mper o r a knife . Detona tors (or use 
w ith a (e ty Fuse a rc packed 100 to a 
tin a nd the tin filled with sawdust. 
Bcl"o rc use all th e sawdust should be 
removed from the in side of th e shell by 
gen t le tapping, sin e even a trace of 
sa wdust may be sufficient to ca use a 
mi -fire. ft is also· important to keep 
the end of the fu se and the in side of 
th e d etona tor free from foreign matter 
as it would be very hazardou s to in sert 
a fu se inLO a de ton a tor if an y hard or 
gritty substa nce were pre ent. The 
fu se should be gently push ed into the 
d etona to r unt il the composition and 
fu a rc in contact, but should never 
be screwed into p osition . The de tona· 
tor should then be gentl y, but securely 
crimped to th e [u ·e with an ;ipproved 
rimping tool. Crimping can be 

accomplish ed success l'ull y o nl y by the 
u se o f an instrument made especially 
for th e purpose, such as illustrated in 
Figure 9. T ake ca re never to crimp 
the d ewn a tor on th e p art whi ch con­
ta in s th e de tonator composition . The 
crimp should be about t in. to \ in . 
from th e open end o f th e tube. 

Em phasi is placed on th e n ecessity 
fo r exercis ing ca re to see tha t th e 
powder in the end o r th e [use i in 
actu a l co ntact with th e de tonating 
composition . Fuse, in burning, ge ner­
a tes gas whi ch is forced in advance o f 
th e name into th e d eto nator, and, i( 
a 'pace o r gap occurs owing to th e 
fw,c no t bein g sea ted aga inst th e com­
position, a back pressure may be built 
up aga inst the fu se spit and seri ousl y 
inter fere with its e ffectiven e s. "his is 
pa rti cul arly 'true where certain type 
o f crimpers are used whi ch give an · 
··irtight crimp . or in cases wh ere water-

aiff. 



proofin g materia l is used to w<i terproof 
the cr imp. 

The ma kin g up o [ a primer with 
Sa [ety Fuse is shown in Figure 10. Jn 
lightin g th e Safety Fuse it is best to 
ho ld it aga inst th e match head and 
rub th e str iking su rface o f th e match 
box aga inst th e la tter. 

In the Cordtex meth od of simul­
tan eous initia tio n o f two or more 
charges. the primer cartridge for each 
charge is made up as fo ll ows: Cut off 
from th e reel of "Cordtex" with a 
knife a short length sufficient to 
attach the primer ca rtridge and sti ll 
lea ve abou t 12 inches protru<ling above 
th e surface when the primer cartridge 
is lowered into th e ho le. Pi erce a hole 
in the primer ca rtridge at ri ght angles 
with an ordinary meat skewer. thread 
th e "Cordtex" through, and th en ti e 
a knot at th e loose end . "Stern " th e 
hole as described above. Cut off Erom 
th e reel of "Cordtex" a "main line" 
long enough to enable each primed 
charge to be connected by means o( 
a clove hitch or by placing the short 
length' protruding from th e hole alon g 
the "main line" and tape them to­
gether. To one end of thi s "main lin e" 
you attach the ca pped fuse whi ch is 
the detona tor, with a length o( Sa fety 
Fuse, inserted prepared as shown in 
diagrams a., b. , c., and cl. in Figure I 0. 
The detonator is then taped to th e 
"main line". Ensure when co nn ec ting 
primed charges to the "main li ne·· that 
th ey are pointing along the "ma in 
lin e" towards the detonator. 

In thi s method of firin g the S;ifety 
Fuse burns until it explodes th e 
deton ator which deton a tes th e "Cord­
tex", whi ch with a detonation rate of 
20,000 feet p er second, explodes th e 
charges prac tically simultaneously. 

Precautions. 
Properly treated , explosives are safe, 

but in careless or inexperien ced hands 
they ca n be very dangerous a nd ca n 
cause needless death and destruction . 
As only small quantities of explosives 
are in use at one time on a farm , 
special storage magazin es are not 
usually provided. Explosives, Safety 
Fuse and Cordtex shou ld be stored in 
a dry, well-ventilated locked shed. 
Detonators should be stored under 
lock and key separate from the explo-

sives and kept dry. T hey should n ever 
be ca rri ed in pockets or le ft lyin g 
around so that children can get at 
th em. They should never be put near 
flam e or fire, n or should sawclusL be 
pi cked from them with a pin. pen cil, 
rail or piece o f wopd or knocked with 
a hamm er or stone. Detonators a nd 
blas tin g p owder are particu larly 
susce ptible to initi a ti on by spark or 
fl ame. 
Cold Temperature Precautions. 

All explosives at present marketed 
in New Zealand are kn own as " Po lar" 
ex plosives and will withsta nd tempera­
tures as low as - J0 °C. without freez­
ing, th erefore th ere is not the necess ity 
to take preca utions against freezing as 
was done before the introductio n of 
"Polar" explosives. 

If gelignite cartridges require to be 
divided to make a small charge. th ey 
can be cut with a wooden "knife". 
Metalli c eq uipm ent shou ld never be 
a llowed to come into contact with 
exp losives. Avoid touching th e cu t sur­
Ea ce of the geli gn ite. as it Gin ca use 
heada ches. 

The Safety ]~ use ava ilable in l\' cw 
Zealand burn s at 90 seconds per )a rd , 
with a tolerance of plus or minus 10 
seconds. . Enou gh time should be 
allowed for th e person li ghting Lh c 
sa fety fu se to retire at least 150 y-a rd s 
from th e explosion and preferab ly 
behind cover so as to be sa Fe from 
Hyin g debris. See th at all possibl e 
approaches to the site by persons on 
foot or vehicle are well guarded and 
that stock are removed to a safe dis­
tance. Smoking or the use of naked 
li g·hts must be avoided . 

Check to see tha t there is no ri sk 
of dam age to buildings, and ;i lso ser­
vices such as water pipes, drain s, power 
lines a nd telephon e cab les. 

Should a mis-fire occur, i.e. ti.J c 
charge failing to explode, w;iit at least 
two hours before approaching th e 
charge. th en dea l with th e mis-fire in 
the followin g manner : if it is po .~s ibl c 
a fresh hol e should be drill ed at least 
2 feet away from a nd parallel with 
th e mi s-fired hole, then fire a re li ev ing­
shot in th e new hole. l f thi s is not 
possible th en the stemming material 
should be washed o ut with water and 
a fresh primer inserted and the charge 
fired again. 

Copies of this Bulletin may be obtained from the Secretary, Canterbury 
Chamber of Commerce, P.O. Box 187, Christchurch 


