
) ~~~
..l

I
I
I,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EL 23/79, WYNYARD

and

EL 33/79, WARATAH

TASMANIA

WATER SAMPLING PROGRAMME

119061

jOIML:'O,U E.O. D.S.M.E

Regi$trar

Racervod 20 SEP 1982 E8< ILAn.w.r04

tJIlPT. QF MINES
RE~. No,



", I'-.) )-

I~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HYDROGEOCHEMISTRY

WARATAlI AND WYNYARD EL' S

NORTH WEST TASMANIA.

119002



I
I
I
I
I
I
I

-"t,.t
I
I
I

119003

WATER SAMPLING PROGRAMME AT WARATAH AND WYNYARD, TASMANIA.

1. INTRODUCTION.

Much of Watatah and Wynyard Exploration Licences in Tasmania are covered

by a relatively thin veneer of Tertiary basalt anywhere from 0 to 100 + m

thick. The underlying topography appears gently undulating and covered

by patches of clean Tertiary quartz gravel locally containing carbonized

wood fragments. This appears no more than a few meters thick in the

Waratah area, but may be several tens of meters thick locally in the

Wynyard EL south of Table Cape. Windows of older Cambrian and Pre cambrian

rocks appear through the basalt forming low silicified hills in the

Waratah area, rising above the basalt plain.

The target, tin mineralization of the Mt. Bischoff or Cleveland or Renison

type, is sought in the Cambrain and Pre cambrian rocks below the gravel/

basalt cover. Present geophysical techniques are severely hampered in their

effectiveness to detect mineralization under these conditions. Magnetic

bodies will be masked by the strongly magnetic basalt. Aeromagnetic data

may best serve to indicate the thin areas of basalt which possibly overlie

topographic highs. These may represent more resistant silicified and ?

mineralized rocks. Electrical methods may be effected by ground water which

is encountered at or within a few meters of the surface the year round.

It was considered therefore that ground water sampling may be a useful

approach to get information about the rocks below the basalt. A proposal

was put to sample spring water around the scarp of the basalt plateau below

the basalt/Cambrian-Pre cambrian sediments contact.
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2.2 Sampling Methods.

dilution of spring water from rainfall run-off waS likely

to be at a minim'WIl,

the recharge rate is at its lowest thereby producing the

highest salt content for the spring water and,

The springs still running at the end of the dry period

are more likely to represent longer and therefore

more significant groundwater flow paths than those springs

that might run for a couple of days after a rain period.

3)

2}

I}

1.19004

The samples were collected in one litre low density polyethylene bottles

with plastic screw caps. Three samples were taken at each site, one

only being acidified. The acidified and one non acidified samples

were despatched to Allison Laboratories Ltd in Hobart and the other

non acidified sample was retained for analysis at field base.

The bottles were rinsed with the sample twice in most cases before

filling and where possible the bottles were completely filled. When

filling, the mouth of the bottle was pointed in the direction from

which the water flowed and filled slowly to avoid backwash contamination

from the sampler's hand (a source of Na, Cl, Zn and possibly As).

Where depth and rate of flow was very low a hole was dug by hand deep

enough to immerse the bottle for filling. When the water had completely

cleared of visible clay suspension the pool was deemed flushed and the

sample carefully taken using a plastic glove to cover the sampler's hand .

2.1 Time of sampling.

Sampling was carried out in March and April of 1982 at the end of the dry

season (monthly rainfall distribution for three NW region centres is

given in figure I). This time was chosen because:
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2.3 Bottle Preparation.

The hottles for sample collection were prepared by East Melbourne Laboratories

Pty Ltd in Melhourne and transported 'by sea and road to field base camp.

The acidified sample bottles were acid washed (method 3.2 E.P.A. (1979»

and a glass vial (also acid washed) containing 10ml of double distilled

I
I
I
I

concentrated

bottles were

HN0
3

was placed in each bott}e.

given a normal 'wash (method 3.1

The non-acidified sample

EPA (1979)).
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The use of a glass vial of pure HN03 placed in the bottle prior to going

into the field has been shown to reduce the risk of contamination considerably.

(Guest and Blutstein (1981) ). It is obviously more convenient (and much

less dangerous!) than carrying a separate dispenser of concentrated HN03
on a difficult bush traverse. The glass vials are simply broken inside

the bottles immediately after they have been filled with the sample

and sealed by giving the portion of the bottle in contact with the

vial a sharp tap from the outside. The bottle is then shaken to disperse

the acid.

2.4 Site Analyses.

Four parameters were deterwdned on site; water temperature, conductivity,

pH and dissolved oxygen. Conductivity was determined using a TPS

LC 81 conductivity meter and K = 1 electrode. pH and dissolved oxygen

were determined with an Orion 407 A specific ion meter using an Orion

model 91 - 62 glass electrode (pH) and an Orion model 97 - 08 oxygen

electrode. The electrodes were calibrated on site before each measurement.

The oxygen electrode is temperature compensating giving corrected

dissolved oxygen values even though the temperature of the standardizing

medium (water saturated air) is different from the sample temperature.

The pH electrode is not temperature compensating but the difference between

.....4/
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standards and unknowns did not exceed 100C and was usually about 5
0

C.

This will produce an error of no ~re than about 0.05 pH units in the

temperature range encountered.

The conductivity electrode was calibrated on 25.4 ppm and 254 ppm NaCl

solutions (reading 53.8 and 520~S at 250C respectively) before going

into the field. Only the 25.4 ppm NaCl calibration was used as most waters

were found to have conductivities between 30 and 170~S. All conductivity
ovalues are temperature corrected to 25 C. Other notes made at each site

included an estimation of the average width and depth of the water flow,

vegetation, types of rock fragments in the stream bed and any visible

outcrop.

2.5 Field Base Analyses.

- 2+ +Five parameters were determined at base camp - pH, HC0
3

,Ca • Na

and Cl. In addition the temperature for the HC0
3

determination

was noted. The pH was too low « 8.3) in all cases for any significant

C0
3

2
- species to be present.

Bicarbonate was determined by plotting potentiometric titration

curves for each sample. The Orion 407 A specific ion meter and model

91 - 62 glass pH electrode was used and the titration was carried out

on 100ml of unknown solution using a 10ml microburette delivering

0.0207 N H2S0
4

, In each case the titration was carried to below

pH 4.5 The inflection point usually occuring at about pH 5.0 was

noted and the amount of acid consumed used to calculate the HC0
3

content.

calcium,sodium and chloride were all determined using appropriate

specific ion electrodes. Complexing was considered likely in the case
2+

of Ca and therefore the standard addition method was used. Calcium
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the standard addition method gave values about 10% higher than

the direct method. This proportion of complexing is typical for

solutions of this concentration.

ions are detected. It was found in the two cases checked that

I
I
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will

with

Ca2+

form complexes with HC0
3

­

the Ca electrode using the

2-and S04 which cannot be detected

direct reading method. Only free

.....6/

3.0 RESULTS.

3.1 Site and Field Base Analyses.

Four samples occured

3.1.2 E!!..

Field pH is mostly in the range 6.3 to 7.6

in the range 4.7 to 6.0, but each had oxygen levels below those for

water in atmospheric equilibrium and flow cross-sections less than

3.1.1 Water Temperature.

Field water temperatures are significantly below maximum daily

air temperature by between 5 and looe and most commonly in the range
oof 10 to 12 C.

Site and field base analyses are summarized on the analysis sheets

(Appendix 1). Locations are shown on figures 2, 3 and 4.

Sodium and chloride do not form significant complexes under normal

solution conditions. Potentiometric titration for dissolved CO
2using 0.0454 N Na

2
C0

3
was carried out on a few samples and as expected

yielded levels closely approximating those of water in equilibrium

with the atmosphere. None of the samples could be collected close

enough to the point of groundwater emergence to give values of the

true ground water levels.
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3.1.3 Conductivity.

saturation has a median pH of 6.6 (figure6).

The difference between base camp determined pH and field site determined

pH is 0.05 ~ 0.19 (lef) pH units, the field site determinations being

the lower on average .

,
•
",

, .,.

n,

.'Water containing 0.75 ppm oxygen less thanequilibrium is about 7.2

Conductivities ranged between 30 and 170 uS with the exception of

007W, mine adit water from Mt. Bischoff. Here the conductivity was

extremely variable, depending where the electrode was placed in the

pool of water.

2
Scm (figure 5 l. It is likely that this water is in various degrees

of stagnation and has significant humic acid content. Even within

the common range of pH the deviation from saturation with atmospheric

oxygen is broadly related to pH. The median pH for water at atmospheric

I
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3.1.4 Free CO
2

,

,

!'

r.

,
r

Calcium, Sodium, Chloride.3.1.5

Free CO
2

was determined on 8 samples and these generally agreed with

the nomographically determined values at base camp temperature, pH

and HC0
3
'. The determinations were carried out potentiometrically

using 0.0454 M Na2C0
3

• The determinations were discontinued as it

was considered that the CO
2

content of the water would be at equilibrium

with the atmosphere and any deviation was likely to be biological

rather than a reflection of original groundwater levels.

Calcium ranged from Ippm to 7.2ppm and there is no detectable difference

between the Waratah and wynyard samples. In contrast Na is higher in the

Wynyard streams (11.5 to 23 ppm) compared to Waratah (4.5 to 9.9 ppm)
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possibly reflecting the influence of sea spray.

Although chloride determinations were not completed for the Wynyard

samples a similar area bias is suggested by the available chloride

and conductivity data.

There is no apparent correlation between rock type and Na/Ca or

Ca/Conductivity ratios or absolute Ca or Na values in either exploration

licence. Hence it is difficult to relate the water back to rock type.

3.2 Laboratory Analyses.

The samples were all submitted to Allison Laboratories Pty Ltd in

Hobart for analysis. The non acidified samples were analysed for Na,

K, Cl', 504'" HC03 ', F', pH, conductivity and in most cases Ca and Mg.

The acidified samples were analysed for CU, Pb, Zn, Fe, Ca, Mg, F, As

and in some cases Na. The analyses were carried out generally in accord

with APHA "Standard Methods for the Examination of Water and Waste Water"

14th Edition (1975).

Corresponding laboratory and field analyses are shown on the sample analysis

sheets (Apper,dix 1).

3.2.1 I'!!

The pH values show no more than 0.5 pH units difference between field

and laboratory determinations and are mostly within 0.1 or 0.2 pH units of

each other.

3.2.2 Conductivity.

The field conductivity measurements are about 10% higher than the
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'-
i

'.

~
•1,
'r•
"



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

119010

-8-

laboratory conductivity measurements over the entire range (30 to 170

microsiemens ( uS) @ 2SoC) (figJ). This suggests a calibration difference.

The field instrument was calibrated at 53.8 uS for a 25.4 ppm NaCl solution

and an automatic temperature compensation coefficient of -2.2\/oC.

3.2.3 Sodium.

Sodium shows an absolute error of 1.6 ppm over the range 3 to 21 ppm

(fig.4). This may be explained by the presence of 1.6 ppm Na in the

distilled water used to prepare the standard solutions for the field

determinations.

3.2.4 Calcium.

Agreement for calcium is poor (fig]) variation being anywhere between

a factor of 1 and 2. Agreement between Ca determined on acidified and non­

acidified sample pairs determined by the laboratory is much better, but leaves

a little to be desired - of the 14 determinations, 11 non acidified samples

returned higher values than their respective acidified samples and 2 were

lower. This problem needs further investigation.

3.2.5 Chloride.

Field chloride determinations are higher than the laboratory by between

10 and 30\ in most cases (fig]). This is somewhat pUZZling as the chloride

electrode showed good response time and little tendency to drift. Chloride

does not have complexing tendencies and is not significantly affected by eVen

several months of storage so the variation is not readily explicable.

3.2.6 Bicarbonate.

The bicarbonate values show fairly good agreement. A laboratory vs field

plot (fig.7) shows a linear array of points which is slightly deviant from

..... /9
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the 1,1 line. This line and the linear array intersect at about 21 ppm

3.2.7 Potassium and Magnesium.

I
I

HCO •
3

and the linear array intersects the Y axis (field HC0
3

;) at -1.4 ppm.

Potassium and magnesium range from 0.3 to 1.3 ppm and 0.9 to 5.7 ppm

respectively. No correlation is apparent between rock type and K or Mg

content. Values for both species are clearly higher in the Wynyard EL

than Waratah EL.

I
I
I
I 3.2.7 Base Metals Copper, Lead, Zinc.

"l
'i
\
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Values are generally below detection for Cu (1 ppb) and Pb (10 ppb). Zinc

gave a background range of 2-7 ppb. The acid blank contained below-detection

Cu and Pb and 2 ppb Zn.

Apart from the mine adit sample (OO7W) from Mt. Bischoff, the only sample

anomalous in any of the base metals was 029W from the Wynyard EL, with 84

ppb Zn. This value is an order of magnitude higher than the upper limit of

the background range and should be followed up with more detailed sampling.

Lead is below saturation with respect to PbC0
3

and PbS0
4

in all samples

and similarly Cu and Zn are below saturation with respect to their sulphates,

simple carbonates and malachite.

3.2.8 Iron.

Values range from 0.08 to 1. 3 ppm wi th the exception of the mine adi t sample

at 14 ppm. The iron is in excess of that expected if it was in equilibrium

with ferric hydroxide. It therefore appears that most of the iron detected

is in the ferrous state and would be well below saturation with respect to

ferrous hydroxide.

There is no relationship between stream flow section or pH and iron content,

nor is there any relationship between rock type and Fe/conductivity ratio.

•..•• /10
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3.2.9 Fluoride.

Levels ranged from 0.05 ppm to 0.25 ppm in the natural stream water.

A value of 1.2 ppm was obtained for the Mt. Bischoff mine adit sample.

All values were below caF
2

saturation by one to three orders of magnitude.

No significant difference was noted between the values from the two EL's

and no relationship between rock type and F' level was observed.

3.2.10 Arsenic.

Arsenic has been determined on six samples and because the mine adit sample

(0.14 ppm) was in excess of the detection limit (0.02 ppm), no further

analyses have been carried out until a more sensitive method is devised.

3.2.11 Sulphate.

All values are below detection (0.2 ppm) •

Apparently genuine analytical difficulties exist for lowering the detection

limits of the latter two species. Normally As can be determined down to

1-2 ppb but for some reason poisoning of an analytical reagent (Zn) seems to

be occuring. Barium chloranalate is used to provide a very sensitive
2-

technique for S04 determination, however this chemical has not been

obtainable in Australia and shipment from overseas is awaited. The classic
2-

turbidometric method is limited to about 100-200 ppb S04 detection.

3.3 Water Characterization.

The waters could not be charaterized in relation to rock type. Plots of K,

Na-Fe-Mg, Ca ,Na-K-Ca; Fe-K-Ca and Ca-Fe-Mg (figs 8,9,10) revealed no meaning­

ful separation of waters sampled from streams containing dominantly sediment

and dominantly basalt fragments.
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3.4 Contamination.

A contamination study was made for the trace components. An acid blank was

analysed and returned.(O.OOll!'Cu, <:,0.01 't(Pb, 0.002li' Zn, 0.004 iSFe.

Ca, Mg and Na were not detected. Another acidified sample was sent which

had been deliberately contaminated by pouring distilled water over human

hands and allowing the water to run directly into the sample bottle.

This sample returned 0.001 ¥Cu, L 0.01 ¥Pb, 0.005 is'Zn and O.OOSll' Fe.

Mg and Ca were less than 0.1 ppm (detection).

3.5 Charge Balance.

A complete charge balance for all major species is given in Table 1.

The figures are calculated from the values obtained by Allison Laboratories.

No significant 5°4
2
- species have been detected by the turbidametric

method, however the high net positive charge balance suggests the presence

of some negative species. An improved analytical technique may show this

indeed to be sulphate although the presence of nitrate cannot be ruled

out.

4.0 Conclusions.

A real Zn anomaly of 84 ppb exists at sample site 029Nin the Wynyard EL

and should be followed up. No other anomalous results were obtained and

all species with the exception of Fe appear to be at sub saturation levels.

\



I ~
<;;)-....;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

119014

REFERENCES.

1. Environmental Protection Authority (E.P.A.) of Victoria.

1979 : A Guide to the Sampling and Analysis of Water and Wastewater.

Publication 95/79. 42p.

2. Guest, R.L. and alutstein, H.

1981 : Delivery of Acid Preservative for Trace Metal Determinations

in Waters. Analytical Chemistry 53, 727 - 731.

!
•

1



I~Y~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX 1

SAMPLE DESCRIPTIONS.

119015

I



•• •...... tr.......r......- ­119016

7

i' "-.JL ~.>.l... . ..... ,.. .... l< ...~ ..s.-.a. ~""'1..4 'f... ~

-"'TE~AL"-SH_ - - - - -

Cond

(,.1., 3{'

oil

Lab.

AI •• ~~W".--.""ri-_"''''__. .... .. .
CODE •••• T:(,s:::! .•.

Lab.

)OSc.J Field 9)' 6·7'( '11·0 10 . ..,! 1'1' "4 1/4 r:!l 2'4 )..'1 0 Vo ,-A.I fl.v....,. ~ i_4::.:..r;;,;:.
r-==-r--=-+-:-6--t--+-":",+!.. -..:...-f--+--+-:....+-.:..-~...:.....-l--=--l---IA-:.. 4:Jt........I~ .........,.. . ~<-•.f,~Lab. .2.. «1 p. , /0 "·If J. r e-.:I..,...,. ~P' J , 'M .,..., '1 ~ f{L ;., .f.

---+---.;..+--+--+--~-----t--+-~-r-+---1---1--+---I---------,_---:"__"":---
,JOI-f<-J Field /e )'''1'; 3~ ~/ 9/ 1-19-0 6·8 ~l )0 b.t 0 s..u.p N" <~~ 2.c/r/n.

~~~_+-_+_~_4_~f-_~_~~~~~~~~_~~~MJ~k&.'. u~ ,
__-t_La.;.:;bc..:..'-t_-t_6._0_('t-3_'2._-j-_--j__-t-=0:......~<)_+->"=-+..:3:......q.=__+--+...::g-:..........:.7+-_____JL-_J._ML--2.4_1,..... . ~ ~ /h._~ p t...:...

(1 o)w rF::..::i~el~dT-_'f_)-j-_)_'7_1+....::1_~=_t-7_..:'t:_t_/:.....O...:.6+.:..I...:./..:.."+..:6...:.· 9-+....:":....·:..fS:...'~'f_·.:..9-1-.:::.6....:,p~-=O_+-_-t ,,«>/1/! '-

Lab. $" 73 '3 '2.. 0,)' >" 3·2, s"'. ~ ,
-(9f)-.-b-:-W-tF:':i=e":"ld-t-i-C,-.)-t-7-''':'00::.t-<;-~-)-+-I-O-'t-C+:---r~-'-7-{'+-9-,-j-·-=7.:"'3.'="f--J1..---{,-·i--=,-r:-=.t,.:+-o-+---4-s....-··-,..{j..,...,....{,:-:..u.J:-.-.-J-O-,,-I-,'--...,fI,.....,.--.-...,---,J-f/'r":~-'-- i

r=T-....:-I---+--+----:"-+--+---+....:.......:...+.:.....:~-.:.....:.....::+...:.:2..1-~--1-----I '''I'I...H... 4....-.,; - 7....... fu-o ' <;...l~~ ,
6'7, }If , '}.,./ l? I s·c. 11..,/ /,...,-<.1- ~. . :

ppm

tlOw Field I!,,) (,·8<; 70 9· 2. /+-0 ;{.2..0 13-0 9'9 16.'f "<0.0 0 ~ tis,.... 10 .. 1-·_ aNtI- ,
F=-r..::.--t...:/....::.8:..:n+-:7:-0-i...:.....-=-t--::.....-+.:.:..::~.!::..-=-+-~-+:.:::..~~::.:.::+-..::::....--+-~ ~~ ...,-...,.~ p.,.." • .. t,

---rLab=·'-1o;:-r~...:..L·inr'Ciii=t--t--r/~'/~-...:../~/-+_f,:.....:./-h:;;;;;--+.;,!<;;{,.~~+:;;:;--+__l-,...jjA!.~..~,.q,~J"J· -,J..6:llJ:!,~)~';"-.:-_P,:"'.:"'''''':'.----0c nic!:C- pplII ppm ppm ~.,."." ~~ . ,
'siemens ppm PI'... ppm ppm ppm CaCO '



4

:I.'

'.••;",
'"L.,.. ..,

., ".-.". .. ....-"-'"- -

ppm

...... .. .... .,;. .. • • ... '. t. , , ~" .,

CaCO

I.LY"'R~ _A~,:~:~.:'~_..._:~_
-r6 r-I:)CODE •••••••~ •••••• 119017 6'

._, "', <:i h, or"""., cH ~.... Oz ..~"" '""'2 ca Cl ilia. Alk RCO)' co) cO2tot Collllllents

Ol!l,..) Field 13 7' 101 9,9 ::toO 66 Il'). ?! 3:S,~ 4/1; 0
/"'1~,~ IOO"'~""'~ • l,'1-1-/

I?~ .. .... .t.... I- I'r~; .. " (, ,
Lab. 7·/, 97 :S.O 10 7-1 11-[ r1'1""H.< ~'" , H";:...-..J<;~.

,

u 1'1- t...J Field 10 ,. 6>~- l3-" '/'1 /90 n-,! 90 6 'I 7y "
v:A ~~ <.",.,./siru- 2'( -31''-

(" -<)~ 60
I '" '-u~ , 1"1 '1 ~1-4 I<n-J, I-r-<L k.-.

1-3 12- 6-1 ~ ,-. C:.,
Lab, 7·'j ~' "'";-.. ,t...;..I-f1-,) .....

'-1' f •

U IS t...J Field /0 {, 7 60 10'2- /'(,0 IA·r 7' f'7 /0,6 0
~.......iI qo.u.f. . ;10.. I'j'"'- P- ly- 3-j' '-

~.....4A...,.. --.i, , '-IJ
Lab. "f... ')If ,. 3 9 ~.g 9·'{"

n'1rl-4. ~"'.~~.H<r';:S s-

O I'{ I-.J Field /1,(' 7·0 5''0 /O'y{' 2.. c 'f 10, I 6-9 7-1 fL, ( 0 Sk •. 10»" 2. ""- rft.-. 2'f -)-f2-

t·,\,",
i?~ b-Id....o

Lab. 1f9 !-" ~ (:0 10'7 .~~ ) ,.., .. ,.K.-

o 1<;" l..J 1/( 79 /1-,
' /I. - ~ '2. It •3+ '-

Field 7. , !O' I "', ~ IY· 0 t){ 'M'3 ()
SPy 3" 0,' .....

I$.......,u "4-Gt.-

Lab. 7. (11 7lf 2·7 II 1·/ {I,. 7
VJ....... rfJ-- , .....'1~/'CL
»""* i "'-"./ ;>" J •

()I{,U 9·1( , 7,0\- brl' /0./ 4-G ).,2..'
s /J "1'7 ;-)</e-~ 2.,.·J-$'

Field /0,0 7·/ 1fT 0 ~ (OJ . (,

Lab. 7'2~ (,If , 1·0 go
~'7 If'· 2-

r~~.~~.

..J17W
Field II 7 2- \' 90 /.2.- I~-O Y''f ,w.1.. l.4 , V ~...I..u..,. . s:.--IL........." ",' ~ 31 - J-,l'~

/0 'Li~ 0 3,,1""-1<-- . 40 _..4....... ",1.i.,1-- fl..

Lab. 7·1. .. fS" >-" to '-7 4.0 ''1.
T "'-4. ....-..,~ +...,
~~."" .

l)/r- U Field IL {~ 61- 1 7r 2.,'Ol,.. 'y 1,. :r.3, 6-1- 7.~ 1/';77~ H"') .~ 'Uf" )/-)-i)...
0 4)t ~ .

Lab. "7 to I· (. f,.'
,., ~ ~j _ ..,-r4.. ,

7 11- ~.t:..........l' ,f... 3' • :x:. .

O/~W
Field i/~ 67 ()l.. /0' 1- ~n'1.. g,O i"'O r,o ~ .~ 0

St-, 10 Ox S-~ ~ ""illY'

b. if' <)1 f·,
'rt.-.~ , O'\.,...I-!.l

Lab. /0 1,./ 'R"¥- ~;J,;...~ ~.

OJ.-Ow
Field

I'). 6.i b)' 7· 'I fO" iJ.· '1
S-ll.,sh-.&-~ e- we,,, 1/ h/,n-

;0.0 ;,z,o I)..'" 0

Lab. '·7 )~ /·9 /0 6·3 /0·9 Se,l.; 1 L f '-1• ., g .
°c niCJ::Q- ppm ppm ppm

'siemens; ppm ppm ppm , ppm



----".....- -

""'. (. ..:: I ppmCaCOppm : ppmppmuemens, ppm

~ ..~..._..-..­
CODE ~rv..... . ...... 11C\(11Q :.;'"

;~mnl .. "', <:i .... ",..mn "" COnd O-z ~r....UI:l Ca Cl Na Alit aco) CO) CO2tot CollUllents

')2./W Field /1 6-' n /o-!>( 1j8 /l-/ 7-r 7 1 8-, 0
s",-..AJ ~i-.-- ./.0 .. /..-. ~ II~/tl-

c.-o
,..,'1~' ,<-<,~~. ~ i-_

Lab. er 7. rr 1-7 /0 • f--7 O ...u~ ..~ t. ......,..t! t ... ~... t;..

vl.."l.. W Field /0-\ 6-' n. /0-1 l'v. /~.y 7- \- 4 2- r-t 0
S~ 100. /<-.~ 11'tlr ....

11.,--f4. ) ...." ..{......... J"......... !"---

Lab. eL rl I·']. 11 ),9 ).0
,,-<,t-; ~, ~I~

-,Z1l.-> Field II 6 S- 6/ /0 1.. -2.1 13-.3 7·r -7-2... 8 -K' Q
)",.. /'- rfI--- /1'tlfL.

,- 7" 6-0
n..,~,s~,I.-......A-.

Lab. >7 /. r /0 a-.' «;"", ele. "A.-J. ) 4~~1'..&,. • .;. ~.
') ufW Field /0 6-7(' .rr /0- 1- J-n 10 _ 1- 6-'1 ~7 118' 0

W"? ~. /00 k I ...... M... _ I/ff/fl..

{,.?'" "'·9
I-t-i.-.J.../. ,.<o,..J, I t-u A........ .

Lab. n /. e, 9 10·0
~)s.,l,.· ,,.I~.

o l..'C "'-..l Field !O·c;- t- s·- '>"1 io- 0') l{,v.- /1 0 7./ ~-7 4 r' 0 1<Kl "le..- ~ I/'-I/i L.

'-It,,, If? r-'
~<;.-L.) ~.t--. ,

Lab. (.~ /0 r-7 Ce..L•• · ... t ,~, .J.r......,.. ' t; ,
• ·

Field
..

Lab.

Field
..

•

Lab,

Field

Lab.

Field

Lab.

Field
·
·

Lab.

°c ~cro- ppm ppm ppm ,
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-"" ~""...... ~,~ .------CODE ••• /. 0 11901D 1'.0.................
,.~~1 d N, Si '".. Tsmn nil ,.~".. ~ ........ l.u, Ca Cl Na Alk HC03' C03 CO2tot Comments

02r;.w 6· .,- iOp( fiJ,r ..2..? x 2 "--~ (,/'1-11- .....
Field ;0 /1 "l,.. ::l.·OL- ;)'7''; 170 $'6 0 -.k- II~.. I~'''' ,t a

Lab. 6·)~ IIIf I· if 2"2- Ir·' 7,' ~-"'-,-I- ~ >~ ~,I.~1'" -:/.,
~~~ ","...e......:- LJ •

.J 7.. 7 t..,) Field II r-~ /$0 If)' i· o,!- If-;; II 1-], 0 A'>i 1-.-~ tlV/h

('of II" o·t,
r~ ~/~"",~I ro

'2..1 1"« 2.:7 $.<.J{" • I I-,. •. e;, ..~
Lab. S'

J 2-yV II.- 7·1f /Itt 10'\ 1..4-1' 17· "3 i (- ") .A~ If .2.9 g- O ;~~ ,..~1.~ 6!'tli'-Field

/07 I . If 14' , <:; .-14-..', r .:. "" tc. Dj~
Lab. 7· (. I"J ;t'l'1 n........ 'i:_~ 'J ......,,~ i.

')L<fU
Field /1.- 6 0

"-
/\6 ? 7\" l.·rb Ao·1 /7·1 ;2J).? 0 ~ "'.. / <-.. rfi-.- ' 61v/t-L

'.r, llio /. ? 2/ It·~ /I•. If
<;"elo, "-I,t'~~."

Lab.
I.......... ,p.-...... . -I.

()~O/.....>
. ~«2- __ /I [.",. ......... ) t /'f JFL

Field 12 7-0" 1~'5 7~(" 1.·31.- 230 .l.J){, .2.0(' '" 0

I. r
<;'.. .:1.. -, /1--'1' .. i,

Lab. 7'O~ /1/0 '2.""2- :uJ." 7..0·0 r~~ ,""--"-' t' I Q

O',(W
Field 1/ /'"2. /13 10 ·rr- It-l"'- /?·o 2]7 2.'i. ? 0

I~'" I'S~--;u I 7/'1//'1.-
il----d- ,0>1 d..o-"~ /., 'l' to t.

Lab. 7·A" "0 3'9 /3 11.'0 27..·'1
<;;~ ...'.-..I. " • ...,.
T"-v<.-~ .

O~Lw Field 1/ t-( no 7· ~~~ {)"!, it 1 1'17 2y:o 0 J/JC.I""-~ 7/'t/h-
s~~

Lab. 7-0 11'1- S-'l '2..> 1',7 t'·~ n......-A-~0 0

o-~~w II If 7 r~J. %3 I- 711 52,·1.... Jr-. 8- 0 ")x. 1 _? . _ '''I'f-/~~Field 0 0

4.2.y 14'/'
AUelil-t

C9,v~ , 0; ".u.,;.....j (Co ........"t) J, .~. . 1,

Lab. 120 f .1.. 2-:!> 74.0... Ja.-,-. I J -/0' f.I , r· ,<;~.

oS ~I...J 6·Y /0,( s·/~ r;.. ). "-~ ?Iy!r l.-
Field I' 117·'\ /'f.O 11.''7 f)·( 0

<><-.~ ~ M "-to •-t.
Lab. h", /O(f 2'3 If, f2.·7 n·~

P7U:1U. " v-v..-p

03\(..) 11..·~
)0 xl.. ...... r:fl-r 7/1f1? L

Field 7·'f 11'1 10·7 If· If) II- ~... 3I-f ')7.'1 0 ,'f:- .I..' • t/ '-J). . Ii"':" 1i~
Lab. 7.1., lOr- 4·0 f1.. 10 ·S· ~!.S-- ~ •.,;"e:. " il~<-h ~l .tv-~.... •~~ . .LO...-... '

°c ~c%O- ppm ppm ppm
~ieDIens

ppm ppm , ppm ppm
I caCO" , . - , I ppm
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APPENDIX 2.

LABORATORY ANALYSIS SHEETS.
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"- ,. 1' "'IT __ 1 -.. ~ ..... ~

A••~.~ •••~ •••~ •••I!I!I!I.. -
CODE :t £4.U •••••... .
.~1 N<I Sit" T..mc oR "~n'" ~ ~......",;; Ca Cl Na Alk HC03 ' C03 CO2tot Comments-

036W Field 13 7.25 152 9.83 4.76 18.5 27.5 33.6 0
100 x 2 cm flow 7/4/82
Quartz, ? sediment fragments (?Tertia

Lab. 7.2 137 3.5 19 17.0 25.5
gravel source only). Sassafr~s,

hl'~kwood tree ferns, eucalypts .
Field

Lab.

Field

Lab.

Field

Lab. .

field

Lab.

Field

Lab.
.

Field

Lab.

Field

Lab.

Field
~

Lab.
to-'
c..o

Field
0
l'-:>
;...",:",

Lab.

°c IDic~- PpIIl , ppa PpIIl
't'"l ." ppm ppa ppm m

~
,



.. ~ .- ~ .. • .. ~ , , - • ... ~ ...... -.. .. ~ ...... ~ .... '7....... .., ,

~- - - - - - - - - - - - - - - - - - -TABLE 1 : CHARGE BALANCE. Values in epm (ppm/atomic wt X charge) .
-/

2+ 2+ 2+ + +
Sample Fe Cu Mg K Na C1 HOO

3
F Total

No.

1 .01 .03 .11 .01 .18 -.2 -.11 -.01 .01
2 .01 .08 .18 .02 .24 -.25 -.2 - .01 .06
3 0 .03 .08 .01 .19 -.28 -.06 -.01 -.03
4 .01 .02 .08 .01 .15 -.14 -.09 0 .03
5 .01 .02 .07 .01 .14 -.14 -.09 0 .02
6 .01 .1 .16 .01 .24 -.23 -.21 -.01 .09
7 .5 .12 .15 .02 .23 -.25 0.85" -.06 1.41t
8 .02 .16 .3 .02 .27 -.25 -.44 -.01 .07
9 .01 .07 .16 .02 .25 -.28 -.21 -.01 .01
10 .03 .05 .21 .02 .35 -.31 -.27 -.01 .08

11 0 .15 .35 .02 .31 -.28 -.54 -.01 0
12 .04 .06 .15 .02 .3 -.34 -.13 -.01 .1
13 0 .06 .18 .01 .25 -.25 -.16 -.01 .09
14 .01 .06 .15 .01 .22 -.14 -.18 -.01 .12
15 .02 .13 .23 .02 .31 -.31 -.27 -.01 .12
16 0 .15 .19 .01 .25 -.23 -.3 -.01 .07
17 0 .27 .22 .02 .29 -.28 -.33 -.01 .18
18 .02 .08 .15 .02 .29 -.34 -.11 -.01 .09
19 0 .08 .15 .02 .27 -.28 -.14 -.01 .08
20 0 .09 .16 .02 .27 -.28 -.18 -.01 .09

21 0 .07 .15 .02 .26 -.28 -.14 0 .07
22 .01 .05 .12 .01 .26 -.31 -.08 -.01 .05
23 .01 .07 .15 .02 .26 -.28 -.14 -.01 .07
24 .01 .12 .12 .01 .21 -.25 -.16 0 .05
25 .02 .05 .12 .02 .24 -.28 -.09 -.OJ. .06
26 .01 .07 .3 .02 .68 -.62 -.12 -.OJ. .33
27 .02 .03 .28 .02 .71 -.59 -.04 - .01 .42
28 .05 .07 .35 .03 .64 -.37 -.4 -.01 .36
29 .01 .09 .42 .03 .82 -.59 -.27 -.01 .5
30 .02 .09 .35 .03 .9 -.62 -.33 -.01 .42

~

31 .01 .19 .37 .03 .52 -.37 -.37 -.01 .38 ~
32 .02 .26 .47 .02 .73 -.65 -.32 -.01 .53 <:.?
33 .02 .06 .26 .01 .64 -.65 0.05· -.01 0.38 0
34 .02 .11 .3J. .02 .55 -.45 -.23 -.01 .33 <:~
35 .01 .2 .4 .03 .46 -.34 -.47 -.01 .28

~"36 .01 .17 .4 .03 • 74 -.54 -.42 -.01 .4

NB. No significant 2- • H+. 2+ 2+SO, detected. If Zn + Cu included •



ALLISON LABORATORIES
• APPLIED RESEARCH AND OEVELC)PMENr
-INDUS'fRIAL AND AGRlCUL.TURAL. ANAL.VSIS
• TANK AND CARGO SURVEYS
• EFFLUENT ANAl.V$IS

119023

.. WARWICK STREET, HOBART TASMANIA 7QOO
TELEPHONE: (002) 34 788'

,ANALYSIS OF WATER SAMPLES

11 water samples contained in lL (nominal) poly bottles and
labelled as shown hereunder were received on 24/3/82.
The contents were analysed by methods generally in accord
with the APHA "Standard Methods for the Examination of \\later
and Wastewater" 14th Ed. (1975), details of which are
available. on request. The results of these analyses were
as follows: (except for pH and conductivity, all figures
are mgm/L)

Cu Pb Zn

'1'650-001 WA LO.OOl LO.01 0.003

002 WA LO.OOl LO.Ol 0.004

003 WA LO.OOl LO.Ol 0.006

004 WA LO.OOl LO.01 0.006

005 WA LO .001 LO .01 0.004

006 WA LO.OOl LO.Ol 0.005

007WA 0.72 0.019 4.1

OOBWA 0.001 LO.Ol 0.006

009WA LO.OOl LO.01 0.004

OlOWA 0.001 LO.Ol 0.007

01lWA 0.001 LO.Ol 0.005

OUr ref 28174/84

Fe Ca ~

0.25 0.6 1.3

0.23 1.7 2.2

0.079 o. 6 1.0

0.29 0.5 1.0

0.14 0.5 0.9

O.lB 2.1 2.0

14 2.5 loB

0.58 3.3 3.7

0.23 1.4 2.0

0.80 1.1 2.6

0.12 3.0 4.3

~

.,,.,~

~
,-:. "

nt.Laboratory is registered by the NationalA~
of Testjnr Authorities. Australia. The lertUI reported
herein have been performed In accordance with tis ten:ml

'tit re',istratlon. TbJa doewnertt ~slf.w -'1161; "De .M}')k'tfda_
",,;!fp,"tn'11&.20 May 1982ISSUED

G ALLISON
CHARTERED ClImUST (AUSTRALIA)

REPORT NO BB72

Dr G Watmuff
BHP Minerals Ltd
20 O'Connell Street
SYDNEY NSW 2000
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ALLISON LABORATORIES
• APPLIED RESEARCH AND DEVELOPMENT
• INDUSTRIAL AND AGRICULruRAL ANALYSIS
• TANK AND CARGO SURVEYS
• EFFLUENT ANALY~S

11902,1

4 WARWICK STREET, HOBART TASMANIA 7000
TELEPHONE: (002) 34 7681
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OUr ref 28809/22

Dr G Watrnuff
BHP Minerals Ltd
20 O'Connell Street
SYDNEY NSW 2000

ANALYSIS OF WATER SAMPLES

14 water samples contained in lL (nominal) poly bottles and
labelled as shown hereunder were received on 2/4/82.
The contents were annlysed h:? mprh0rJ~ t]~ne!"?.lly ir: aC-::::~l:""d

Wl th Lhe APilA "Standard Methods for the Examination of I~ater

and Wastewater" 14th Ed. (1975), details of which are
available on request. The results of these analyses were
as follows: (except for pH and conductivity, all figures
are mgm/L)

Cu Pb Zn

T650-012 WA 0.002 LO.Ol 0.005

013 WA 0.001 LO.Ol 0.004

014 WA LO.OOl LO.Ol 0.004

015 WA 0.001 ca 0.01 0.006

016 WA LO.OOl LO.Ol 0.006

017 WA LO.OOl LO.Ol 0.003

018 WA 0.001 LO.Ol 0.004

019 WA LO.OOl 10 . 01 0.004

020 WA LO.OOl LO.Ol 0.005

021 WA LO.OOl LO.Ol 0.003

022 WA LO.OOl LO.Ol 0.002

023 WA LO.OOl LO.Ol 0.006

024 WA LO.OOl LO.Ol 0.002

025 WA LO.OOl caO.Ol 0.004

LO.Ol 0.002

G ALLISON
CHARTERED CHEMIST (AUSTRALIA)

REPORT NO 8874
ISSUED 20 !1ay 1982

.
•
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ALLISON LABORATORIES
• APPLIED RESEAACH AND DeVelOPMENT
• INOU&'T~IAl AND AQRICULTUFIAl ANAl.YSIS
• TANK AND CARGO SuRVEYS
• EFFLUENT ANAlYSIS

119025

4 WARWICK STREET, HOBART TASMANIA 7000
TELEPHONE: (0021 :M 7881
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Cur ref 29008/19

Dr G Watmuff
BHP Minerals Ltd
20 O'Connell Street
SYDNEY NSW 2000

ANALYSIS OF WATER SAMPLES

12 water samples contained in lL (nominal) poly bottles and
labelled as shown hereunder were received on 8/4/82.
The contents were analysed by methods generally in accord
with thp APHA "StHn~Hr~ Mpthn~R for the FVH~in~tion of water
and Wastewater" 14th Ed. (1975), details of which are
available on request. The results of these analyses were
as follows: (except for pH and conductivity, all figures
are mgm/L)

Cu Pb Zn Fe Ca ~

W026A 0.001 LO.Ol 0.005 0.39 1.4 3.7

W027A LO.OOl LO.Ol 0.006 0.56 0.6 3 .4

W028A 0.001 LO.Ol 0.004 1.3 1.4 4.3

•
W029A LO.OOl LO.Ol 0.084 0.32 1.9 5.1

W030A LO.OOl LO.Ol 0.004 0.50 1.8 4.2

W03lA 0.001 LO .01 0.003 0.25 3.9 4.5

W032A 0.001 LO .01 0.004 0.59 5.3 5.7

W033A 0.001 LO.Ol 0.005 0.58 1.2 3.1

W034A 0.001 LO.Ol 0.002 0.55 2 .3 3.8

W035A LO.OOl LO.01 0.003 0.33 4.0 4.9

W036A 0.001 LO.Ol 0.006 0.32 3.5 4.9

0.001 LO .01 0.005 0.008 LO.l LO.l

kL
~G ALLISON

CHARTERED CHEMlST (AUSTRALIA)

REPORT NO 8876 This LabOratory Isregb:;tered. by tbe Natlon~ Association
of Testin. AUlhorltks. AUi'tralia. The lest~st repoJIrted

ISSUED 20 May 1982 het'ein have been ~ertnrrned in Ctcl'or(l.u1l'e with its illl!'J1U

of reiiatratton. Th.Ul docwnent sh&1l not be tepr~uc"

except J.n tuU.

. '"
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5.7

OC0
3
­

7.0

33.1

12.5

3.5

12.6

16.3

5.3

12.9

NIL
ACIDITY 96.0

27.0

54

32

32

56

80

70

97

445

Cond llS

36

53

43

119026

OUr ref 28174/84

.. WARW'CK STREET, HOBART TASMAN'A 7000
TELEPHONE: (002) 34 7681

E!!
6.2 1

6.5
3

6.2 0

6.05

5.9 3

6.7 5

3.0 7

6.9 2

6.8 2

6.8 8
7.11

'l'hil Laboratory is registered by the National AssriCtat:1on
or: Testinl AuthoriHes, Australia. The !estIS) reported
heorf:Oln have been performed In accordance with ttij tenn.J
of regllliratlon. ThUi; (l;CM:um.ull Shall not be rep.r9duced
e~ept tD luLL...

5

8

9

5

9

9

10

10

11

10

Na

4.4

(AUSTRALIA)

4.1

5.6

3.4

3.2

5.6

5.4

6.1

5.8

8.1

7.1

20 May 1982

K

0.3

0.3

0.4

0.6

0.4

0.5

0.8

0.8

0.6

0.8

0.7

ISSUED

REPORT NO 8873

Dr G Watmuff
BHP Minerals Ltd
20 O'Connell Street
SYDNEY NSW 2000

0041'1

ANALYSIS OF WATER SAMPLES

0051'1

0071'1

0021'1

0031'1

0101'1

11 water samples contained in lL (nominal) poly bottles and
labelled as shown hereunder were received on 24/3/82.
ThA aontRnts w~rR anRlysed hy met~0ds 0encrally in accord
with the APHA "Standard Methods for the Examination of \~ater

and Wastewater" 14th Ed. (1975), details of which are
available on request. The results of these analyses were
as follows: (except for pH and conductivity, all figures
are mgm/L)

0081'1

0091'1

0061'1

ALLISON LABORATORIES
• ",PPll:£Q P:UEARCH AND OE,¥EI,.OflM!NT
• INDUSTRI....l AND AQRICULrURAL ANALYSIS
• TANK ANO CAAGO SURVEYS
• IiFFLUENT ANALYS.a

T650-001W
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ANALYSIS OF WATER SAMPLES

14 water samples contained in lL (nominal) poly bottles and
labelled as shown hereunder were received on
The contents were analysed by methods generally in accord
wu:h the APHA .. Standard Ml:!thods for the Examination of \~ater

and Wastewater" 14th Ed. (1975), details of which are
available. on request. The results of these analyses were
as follows: (except for pH and conductivity, all figures
are mgm/L)

K Na Cl- E!!. Cond HCO- Ca ~
liS -3

T650-012W 0.9 6.9 12 6.5
5 60 7.8 1.5 1.7

013W o .5 5.8 9 6.8 2 54 9 .5 1.5 2.1

O14W 0.5 5.0 5 6.9 5 49 10.7 1.4 1.8

015W 0.7 7 .1 11 7.1 8 74 16.7 2.7 2.6

016W 0.5 5.7 8 7.2 3 64 18.2 3.4 2 .4

017W 0.6 6.7 10 7.2 4 85 20.2 5.8 2.7

O18W 0.9 6 .6 12 6.7 7 60 6.9 1.7 1.8

019W 0.6 6.1 10 6.8
5 59 8.4 1.7 1.8

020W 0.9 6.3 10 6.7 8 58 10.8 1.9 2.1

021w 0.7 6.0 10 6.7 0 55 8.7 1.7 1.8

022w 0.5 5.9 11 6.6 0 51 5.0 1.3 1.4

023W 0.7 6.0 10 6.7 4 57 8.6 1.1 1.8

024W 0.4 4.9 9 6.9 0 51 10.0 1.9 1.3

~CL,~
10 6.4 0 47 5.7 1.3 1.5

~
"~.

G F ALLISON
CHARTERED CHEMIST (AUSTRALIA)

REPORT NO 8875 This Laboratory is rellfsteref! by the- Natlonal A88GClatioD
ot Testlna Authorities. Austr.lla. Ttu~ testis. reported

20 May 1982
herdn have been performed in a<'('Ordiin<,e with it. terma

ISSUED ot registration. ThoU;; document sh.a1J not be .rep'rod\lCed
except in tt.Lll•

.." " "',.,. ,. .. • ..

119027

OUr ref 28809/22

4 WARWICK STREET, HOBART TASMANIA 7000
TELEPHONE: (002) 304 7881

Dr G Watmuff
BHP Minerals Ltd
20 O'Connell Street
SYDNEY NSW 2000

ALLISON LABORATORIES
• APPLIED Rt:;SEARCH AND OEVEI,.OPMENT
• INDUSTRIAL AND AQAICUI.TURAL ANAL.YBIS
• TANK AND CARGO SURV£VS
• EFFL.UENT ANAL.VBIS
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2.7

HCO­
-3

7.6

16.4

25.5

28.5

20.0

22.4

24.3

19.5

NIL
ACIDITY 10.8

13 . Ij

116

Cond jJS

114

107

110

140

140

154

120

137

104

104

119028

OUr ref 29008/19

... WARW'Cl( STREET, HOBART TASMANIA 7000
TeLePHONe: (002) 34 7881

E!!
6.5 2

5.8 8

7.1 0

6.5
8

7.0 3

7.2 0

7.0 0

4.2
5

This LabOratory hi. regtlirtel'ed by the NaU<mal Association
of Testing Aulhnrjli<'l'l, Australia. The te~tjf;J reported
herdn hllVe been performed in iH'c.'ord<lnc.e ~ ..lth Its terml
of registration. Tnis document :;haJJ not be reproduced
except 10 lull.

2l

21

23

22

13

22

16

12

Cl

23

13

19

Na

10.5

15.6

18.9

12.7

14.6

16.7

20.8

12.0

16.4

14.6

17.0

K

e.g

0.7

0.7

1.3

1.1

1.0

1.1

0.5

0.8

1.1

W026

W027

W028

W035

W033

W029

W030

W03l

W032

ISSUED

Dr G Watmuff
BHP Minerals Ltd
20 O'Connell street
SYDNEY NSW 2000

G F ALLISON
CHARTERED CHEMIST (AUSTRALIA)

REPORT NO 8877

20 ~ay 1982

ANALYSIS OF WATER SAMPLES

12 water samples contained in lL (nominal) poly bottles and
labelled as shown hereunder were received on 8/4/82.
The contents were analysed by methods generally in accord
wi th thp APHA "Stand",<1 Method.!; for the E:,a~ination 0:: (<later
and Wastewater" 14th Ed. (1975), details of which are
available on request. The results of these analyses were
as follows: (except for pH and conductivity, all figures
are mgm/L)

ALLISON LABORATORIES
• APPlIED flESEARCH AND DEVELOPMENT
• INDUSTRIAL AND AQRICULTURAl ANAl.YSIS
• TANK AND CARGO SURVEYS
• EFFLUeNT ANAL. 'Y'SIS
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our refs: 28174/84
28809/22
29008/19

119029
• WARWICK STREET, HOBART TASMANIA 7000

TELEPHONE: (002) 34 7881

COpy sent to Ibbart office

31 August 1982ISSUED

G ALLISON
CHARTERED CHEMIST (AUSTRALIA)

REPORT NO 8982

Results are expressed in mgm/L

LABEL ARSENIC

T650-007W 0.14

012W less than 0.02

018W less than 0.02

025W less than 0.02

W028 less than 0.02

less than 0.02

ANALYSIS OF WATER S~PLES - ARSENIC

Dr G Watmuff
Senior Geochemist
BHP Minerals Ltd
20 O'Connell Street
SYDNEY

From the thirtysix water samples labelled OOlw to 036W
received 24 March, 2 April and 8 April 1982, six were
selected which were thought might have detectable
arsenic levels. They were analysed in accord with
APHA "Standard Methods for the Examination of water &
Wastewater" 14th Ed. (1975), Method 404A with the
following results:

ALLISON LABORATORIES
.. APPLIED RESEW'CH AND DEVELOPMENT
• INDUSTRIAL ANO AGRJeUI..TURAL. AHALYSIS
• TANK AND OARGO $URVEVS
• EFFL.UENT ANAL.'rSIS r----------------------------
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OUr refs: 28174/84
28809/22
29008/19

119030
4 WARWICK STREET, HOBART TASMANIA 7000

TELEPHONE; (002) 34 7881

LABEL p- LABEL !:.
T650-012W 0.16 W026 0.14

013 0.18 027 0.12

014 0.13 028 0.25

015 0.23 029 0.20

016 0.15 030 0.20

017 0.11 031 0.12

018 0.24 032 0.11

019 0.12 033 0.11

020 0.12 034 0.17

021 0.09 035 0.13

022 0.10 036 0.14

023 0.13

024 0.07
025 0.20

p­

0.12
0.18

0.10

0.08

0.05
0.15

1.2

0.14

0.18

0.20

0.15

LABEL

T650-001W
002

003

004

005
006

007

008

009

010

011

G ALLISON

CHARTERED CHEMIST (AUSTRALIA)

REPORT NO 8981

ISSUED 31 August 1982

Cooy sent to Hobart office

ANALYSIS OF WATER SAMPLES - FLUORIDE

36 water samples contained in lL poly bottles and labelled
as shown hereunder were received 24 March, 2 Anril and
8 April 1982. The samples were analysed for fluoride by
APHA "Standard Methods for the Examination of Water 6l
Wastewater" 14th Ed. (1975), Method 414 C modified in this
laboratory.

Results are expressed in mgm/L:

Dr G Watmuff
Senior Geochemist
BHP Minerals Ltd
20 O'Connell Street
SYDNEY

ALLISON LABORATORIES
• APPLIED RESEARCH AND DEVELOPMENT
• INDUSTRIAL AND AGR1CUt.TURAl. ANAlYSIS
• TANK AND CARGO SURVEY'S
• EFFL.UENT ANALVSIS
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WARATAH - YOllA - BURNIE DISTRICT
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119039 FIG.9

Dominant rock type at sample site
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