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SUMMARY

Dufing the fall of 1972 and spring of 1973 several
geophysical and gecochemical traverses were completed on the
Fagle Creek Copper Propertiy.

A coincident magnetic and resistivity anomaly were
obtained on one traverse and a weak induced polarization anomaly
wés obtained at depth on an adjacent line. The variability in
the remalining data can be explained by changes in lithology.

Geochemical resulits were negative and sparse outcrop
exposure suggests that the property is overlain by a thin

veneer of Tertiary bhasalts and fluvio-glacial sands and gravels.

INTRODUCTION

" The Eagle Creek Copper Property consists of sixteen
mineral claims owned by Amax Potash Limited., During the period
Octobar 3-5, 1972 two coincident magnetic and battery powered
induced polarization traverses were surveyed over the property.
In addition soil samples were taken every two hundred feal
along'each traverse, In the following year during May 25 - 30
two subparallel lines were cut on the property and subseguently
-surveyed with a higher powerved I.P, unit. The following report
describes the instrumentation, field procedure and results
cbtained from the above surveys,

Location and Access

The property is located within the Interior Plateau
of south~central British Columbia, sixteen miles north of
Lac 1.a Hache, It is accessible by two wheeled drive vehicle
via the durphy Lake gravel road, It lies in the Cariboo Mining
Division at 52°02'W latitude and 121°26'W longitude (see Figure 1),

Grid Contirol

Control for the initial traverses conducted in 1972

=
'

consisted of chain and compassad flagged lines, The traverses
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were named #1 and #2 and are 2200 fecet and 2600 feet long
respectively. control for the latexr I.p. work was estabiished
by two chain and compassed, cut and picketed lines both 2800
feet long. They have beenmarked as the north and south IL.P.

lines, All four traverses are shown in plan view on Figure 2,

GENERAYL, GEOLOGY

Regionally the proﬁerty is situated on the northwestern
segment of an annular magnetic high which is coincident with
Nicola strata that lie peripheral to a monzonlte stock, Outerop
on the property is almost nonexistent and to date only one
exposure has been found. It is a porphyritit basalt typical

of Tertiary flows in the area.

MAGNETOMETER SURVEY

Introduction and Theory

The ground magnetomater travefses were undertaken to
acCurately locate the axis of an acromagnetic anomaly visible
on aéromagnetic map sheet 93 A 3.

The magnetism of all rocks is cbntrolled by their
content of ferromagnetic material, i.e, substances possessing
a relatively high susceptibility and capable of acgulring
permanent magnetization, Often skarn mineral assenblages
include considerahle amounts of mineval magnetite., High
intensity magnetic anomalies may therefore bhe used as an
indicator of skarn envircnmnents, |

Ingtcument and Procedure

The instrument employed was the Model MF-2 magne=
tonmeter manufactured by Sharpe Instruments, a division of
Scintrex Ltd,, Downsﬁiew, Ontario, It operaltes on the fluxgate
principle and measures the vertical component of the earth's

magnetic field,
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The MF-2 circulitry is temperature compensated Lo less
than 1 gémma'per °C from ~40°C to +40°C and its measuremant |
range is from +100,000 gamnas to -100,000 gammas. On the most
sensitive scale the sensitivity is 20 gammas per scale division
or a readabillity of 10 gammas.

Using the latitude adjust control the instrument was
set to its most sensitive scale at the western end of traverse
line #1. A closed loop survey was completed back to this point
in less than two hours, No diurnal change was noted and no
diurnal corrections were applied to the data,

Results and Discussion

The data is plotted in profile format after page 3,

The highest magnetic anomaly, which reached a peak
value of 6000 gammas was obtalined on traverse linc #1., The
intensity of this anomaly suggests the preéence of a magnetite
concentration within 100 feet of ground surface. A resistivity
high and background 1.P. effects are associated with the anomaly.

Two smaller magnetic anomalies having maximum values
of 2,500 gammas were obtained on traverse line #2. A change in
the background chargeahility values is also noted near these
two anomalies, The coincidence of both parameters may be

reflecting a lithological contact,

INDUCED POLARIZATION SURVEYS

Intreduction and Theorvy

During the period October 3 -~ 5, 1972 traverse lines
#1 and #2 were surveyed with a portable time domaln hattery
powered induced polarization unit, The survey was executed
by AMAX ?ersonnel who concurrently collected soil samples.

The fellowing yeayr, during May 25 - 30, 1973 the
north and south I.P. lines were cut and then surveved employing

a freguency domain McPhar P60 induced polarization system,
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powered by a 2.5 kilowatt motor ¢generator, This work was
contracted tb bennis ¥. Morrison of Gravenhurst, Ontario.

In both surveys a 200 foot dipole~dipole configuration
was used. Tn the first survey only the first separation
measurements were taken, while in the second survey five
separations were obtained (n=5) .

The term induced polarization means electrical
polarization (i.e, separatioh of charges) induced by an applied
electric field, The cause of this polarizétion is changes in the
mohilities of ions within a rock, At the interfaces hetween
zones of different mobilities, excesses of deficiences of ions
occur. ‘The concentration gradients developed oppose the current
flow and cause a polarizing effect, When miperal grains block
the pore passages of rocks and a current is applied, a concen-
tration of ions huilds up at the electroly£e(water)—metal
interface while awaiting an electrochemical reaction which
muast occur before the electric charge can be transferred from
an jon in the electrolyte to a free clectron in the metal, The
forces which oppoée the current flow are said to polarize the.
interface and the added voltage necesséry to drive the current
-across this barvier is known as "overvoltage",

In the pulse-transient or time domain method that was
employed, the interfaces within the rock were polarized by
applying a steady direct current. The current was then abruptly
terminated and measurement was made of the small decaying
voltage caused by the polarized charges returning to eguilibrium,

Tt takes a finite time Lo huild up overvoltages and
one finds that the impedances of these zones (Werburg Impedance)
decreases with increasing freguency. 1In the freguency domain
system that was employed, the decrease in the Warburg Impendance
was measured between current applied at 0.3 hertz {(he 1) to

current applied at 5.0 hertz (AC 2).
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Resistivity information is useful in inferring over~
burden depths, defining abrupt lithclogical changes, and
assessing the importance of any 1.P. effects obtained.

Instruments and vProcedures

AMAXN's portable I.P. unit was used for the first
sUrvey on fraverse lines 1 and 2. The eguipment consists of
the IPR-7 Newmnont-type receiver (15 pounds) and the IPC-7 25
watt battery powered transmitter (13 pounds), The receiving
dipole céhsiSting of a 200 foot length of Qire connected to
porous pots filled with a saturated solution of Cus04. The .
transmitting dipole employed a 200 foct length of wire connecting
four foot stainless steel rod electrodes,

Survey procedure required four men equispaced 200 feet
apart along the line, The advance man prepared the electrode
site for the lead potential electrode by digging a small hole,
When moving the array the lead man advanced the potential
dipole wire two hundred feet, The second man operated the
receiver, He normally sitvated his electrode in the same site
the lead man prepared. Becauvse digtance permits, the receiver
operator signals moves and transmitter "on" periods hy voice,
The third man operates ihe ttansmitters. He establishes his
current electrode and advances the 200 foot current dipole wire,
The trailing man prepares the second current electrode site,
Using vicegrip pliers the last two “current” men retract the
stainless steel rods they have hammered into the ground and
reuse them on the next set-up,

On the second I.P. survey a multiple freguency domain
McPhar P660 induced polarization system was emoloyed, The
transmitter is a manually variable voltage source. The output
current can be selected from both polarities and varices from
direct currenﬁ to auvtomatically alternating outouit freguencies

ef 0,05, 0.1, 0.3, 1.25, 2.5 and 5,0 hertsz. Power was obisined
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from a 2% kilowatt - 400 heriz motor generator. The maximum
output voltage is 590 volts. The receiver ic a potentioﬁeter—
type where the_amplified and filtered signal is compared with

a reference voltage. It is powered by six 8V alkaline transistor
batteries and draws 7.5 m,a.

Survey procedure reguired the preparation of a set-up
position near the center of each line, The transmnitter and its
motor generatér power supply'remained stationary at the set-up
position and wires in increasing two hundred foot intervals were
strung out in khoth directions. Care was taken to ensure that
the wires were well separated to prevent inductive coupling
effects, The ends of the wires were connected to aluminum foil
electrodes which had bheen prepared earlier, The receiving
dipole consisting of the receiver and a 200 foot “"read" wire
also utilized the aluminum foil electrodes where possible,
However, once the receiving dipole moved past the last foil
emplaced for the transmitting set-up, ground conngctions were
made via porous pots containing a solution of copper sulphate,

rRadioc contact between the receilver and transmitter operations

.coordinated power "on” and "off" peviods,

Results and Discussions

The initial battery 1.P. survey results are plotted in
profile format on Figures 3(a) and 3{b) while the latter survey
is plotted in pseudosection format on Figures 4(a) and 4(b).

No significent chargeahility values were obtained with
the bhattery egquipment which effectively tested the first 100
feet below ground surface., The same result was obtained on the
first separation of the second survey however, the north I.P,
line indicates a very weak anomaly on the last two separations
in the vicinity of 12+00W. Testing of this anomaly is warranted
only with further geophysical, geological or geochemical support.

The source of this anomaly is interpreted to be at a depth



greater than 200 feet. On the southern I.P. line a change in
%he apparenﬁ per cent freguency effect is noted on the Znd to
Sth separations inclusive. An increase in apparent resistivity
accompanies the change suggesting a rock contact or possibly an
increase in the depth of overburden to the east., The surface
projection of this transiticn is at 12+00W on the southern I.P.

line,

GEOCHEMICAL SURVEY

I total of 26 soil samples were collected at 200 foot
intervals on traverse lines #1 and #2. The sample sites were
nunbered consecutively beginning with 720LS5-1 to 720LS5-26 and
the station positicons have been noted along the bottom of the
geophysical profiles in FPigures 3{(a) and 3(b).

The samples were analyzed in AMAX's Burnaby laboratory
for Mo, Cu, Ni, Co, Mn, Pe%, Ag, Zn and Pb. The analytical
results and precedures are shown in Appendix I,

Accepting a regional threshold of 50 ppm Cu, no

anomalous copper values were obtained,

G.M. DePaoli, B.Sc

July 1973




EAGLE CREEK - Amax Potash Limited
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hPPENDIX T STATEMENT OF COSTS
Record Number Claim Number Doue Dbate Group
63675-63690 incl. WA 1-16 1incl, July 22,1973 Red
Period of Work - October 3, 1972 to October 5, 1972
' May 25, 1973 to May 30, 1973
1972 Summary of Work - Magnetometer Survey ~ 5000 feet
: Induced Polarization Survey - 5000 feet
Geochemical Survey ~ 26 samples
1973 Summary of Work - Line Cutting - 1.1 line miles

Induced Polarization Survey

Pexrsonnel

1.1 line miles

G.M. DePaoli - 601-535 Thurlow Street, Vancouver 5,

Geophysicist Oct. 3-5/72 and May

& days @ $54,00/day

G.M. Leary - 601-53% Thurlow Street, Vancouver
Geologist Oct, 3-5/72

3 days @ $58,00/day

Nick Sworyk - Box 23%, Houston, B.C.

Labourer Oct. 3%4/72

' 2 days ® $26.49/day

28-30/73

2y

B.

Allan Jones -~ General Delivery, Lac La Hache, B.C.

Labourer Oct, 3/72
L day @ $25.00/day

F.J. Ferguson ~ 601-535 Thurlow Street, Vancouver

Geological Technician May 25&26/73°
2 days ® $43,00/day

T.E. Gilchrist -~ 7210 - 112 Street, North Delta,

Jr. Assistant May 25,26,28,29/73
4 days @ $17.10/day
D.R. Morrison -~ Box 418, Gravenhurst, Ontario

IP Contractor 2 days @ 220,00/day

Marcel Arsenault - Box 28, R.R. #3 Abrams Village, P.E.I.

IP Helper 2 days
Board - 22 man days @ $10.00/Qay
Vehicle ' 7 days @ $10,00/day

Induced Polarization Rental

5,

B.C.

C.

B.C.

Scintrex IPR-7 Receiver and IPC 265-Watt Transmitter

October 3-5/72 3 days @ $40.00/day

324,00

174,00

52.98

B.C,

86,00

68.40

440,00

220.00

7G.00

120.00
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Eagle Creek Statement of Costs
Page 1wo

Magnetometexr Rental
Scintrex MP-2 October 3-5/73
3 days @ $10.00/day 30,00

Geochemical Analyses
26 samples for Mo,Cu,Ni,Co,Mn,Fe,Aq,%n,Pb, and

pH every 4th sample @ $3,00/sample 78.00
Report Preparation and Drafiing . ' 200,00
$1,888,38

Y

The work 1is to bhe applied for one year on WA 1-16 inck, -
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. DENNIS F. MORRISOR

~

INDUCED POLARIZATION SURVEYS

DATE jUUJ'/j 1973 )

AMAX EXPLORATIONS INC. -~
601-535 THURLOW STREET, - e _(;Wﬁqd

VANCOUVER, BRITISH COLUMBIA.
o In account with D.F. MORRISON, BOX 418, GRAVENHURST, ONT.
w0 1. P. suRvRY: WA Cipims . | |
o Porg Tora$v 25, /157

6A OPERATING DAYS.

OGB STANDBY AND TRAVEL DAYS,.

- NUMBER OF OPERATING DAYS._EZ"P @ $220.00 per dey = 445) -
. NUMBER OF TRAVEL AND . T 7
A STANDBY DAYS_£ @ $110,00 per day = 2.

' SUB TOTAL OF BASIC FEES | R >3
74 EXPENSES RECEIPTS ATTACHED 0 o
| Plus 10% Overhead e ' L )
| " TOTAL EXPENSES 25' IR

7R SALARIES RECEIPTS ATTACHED

oK |
D qumons or meemenc— =
i SUBTOTAL OF EXPENSESC::jH_AEQQEEK%\hhﬁﬁﬁﬂgﬁh>t

Q PLUS 20% Overhead Project |Exp. Lode] Anoulm K
' B - N /
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ot s4ad WN2173

PHONE 705--687-2009




C

3

Procedures for Collection and Processing

of Geochenical Samples

Analytical Methods for Ag, Mo, Cu, Pb, Zn,
Fe, In, Ni, Co and ¥ in sediments and soils;
Ko, Cu, Zin, Ni and 50477 in waters,

Amax Exploration, Inc.
Vancouver Office.

Septembay 1970 R.I'. Horsnail
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grained material is take

)
-
(=
o

L COLLIECTXON

I

B horizon raterial is sawpled and thus orgaﬁic rich
topsoil and leached upper subsoil are avoided. Occazionally
organic rich samnles bave to be taken in swampy depressions.

Samples are taken by hand from a small excavation
made with a cast iron mattock. Approxiimately éOO gms of dnex

1.

oy
-

and placed in a numbered, high wei-
strengih, Xraft paper bag. The bags are closed by folding and
do not have metal tabs.

Obsexrvations as to the nature of the samwple and the’

envirvonmaent of the sample site

m
it
[
{]

e made in the Ffield.

Dralnace Sedimonts

Active sediments are taken by hand from tributary

mlles catchwent

m

L

dra Lnaqh which are generally of five sgoarc

oA

or less, Composite samples are taken of the finest material

hle firom as near as possible to the centre of the drainaga

v

channel thus avoiding collapsed banks. Hore than one zawple 1is

4
I

taken if marked mineralogical or textural segregation‘of the
Ly [ T 3~ -
Fadrments 15 eviaenc.
Somae 200 om of finer material is collected unless the

sediment lg unusually coarse in vhich case the weight iz

increazed Lo 1 kg, Samples are placed in the zame type of

-

mls are sampled and pdlaced in a clean, screw gealed, polvthene

bottle. Observationz are nade at each site regarding the

the samnle,



Rock Chips

Composite rock chip samples generally consist of some
ten small fracgaents broken from unweatheraed outerop with a steel
hammer., Pach fragment weighs sowne 50 gns., Samples are placed
in strong polythene bags and sealed with non-contaminating wire
tabs, Samples are restricted to a single rock type and obvious
mineralization is avoided.

Soil, sediment and rock samples are packed securely
in cardhoard boxes or canvas gacks and dispatched by reoad or air
to the AMAX geoclhiemical laboratory in Vancouver. |

SAMPLE PREPARATION

they arrive

o
s

Packages of samples are opsned as so0n &
at the la >ovatqu and the bags placed in numerical.sequence in
an electrically hested gawmple drier (maximum temperature 70°C).

After Qrying soil-and sediment samnlesz they are
lightly pounded with a wooden blocﬁ to breal uvp aggregates of
fine particles and ere then passed through a 35 mééh stainless
steel sieve. The coarse material is discarded and the minus 35
resh fraction replaced in the original hag providing that this
is uvndamaged and not excessively dirty.

Rock samples are exposed to the air until the ocutside
surfaces are dry; only if abnormally wet are rocks placed in the
sample driex. Roch samples are processed in such manner that
a fully representative %2 g sample can he obtained for analvsis.
The entire amount of each sawple iz passed through a Jjaw
crusher and thus reduced to Lragments of 2 rm ozize or lass. _A

mindmumn of 1 kg is then passed through a pulverized wilth plater

selb such that S5 of the product will pass through a 100 nech
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sceresn. Vhere sampies are appreciably heavier than 2 kg the

jaw cruszhing by meanz of a Jones

W .

splittey. After pulverizing the sample is mixed by rolling on

paper and is then placed in a Kra:

r

SAMPLE DIGESTION

Digestion tubes {100 x 16 rmm) are marked at the 5 ml

level with a diamond pencil. Tubes are cleansad with hot water

“and concentrated HCL. ©.5 g samples are welghed accurately,

uzing a Fisher Dial-O-CGram balance, and placed in the appro-~

pPriata tubes.
To eacnt of the samples thus premared are added 2 ml
of an acid mixture comprising 15% nitric and £5% perchloric

)

acidsf Racks of tubez are then placed on an electrical hot
plate, brought to a gentle hoil.{é hour) and digested for 4%
hours. Sanples unusvally rich ih or¢ganic material are firstc
burned in a porcelain crucible heated by a bunsen hurner hefore
the acid mixture is added. Digestion is performed in 2 stain-
less steel Ffume hood.

After digestion tubes are removed from the hot plate
and the volume is brought up to 5 ml with deionized water.
The tubes are shaken ﬁo mix the solution and then centrifuged

<
1

for one minute. The resulting clear upper laver is used for
Cv, Mo, Pb, Zn, Ag, Fe, Mn, Ni and Co determination by a Perkin-
Blmer 2208 atomic abszorption spectrephotometer. Analytical

procedures are given on the following pages.
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ANALYTICAYL, PROCEDURIXS
'”“ ' " Silvex _ _
Lm‘-) 1. Scope - This procedure covers a range of silver in the sample

from less than .5 to lbOO ppn

2. Summary of Méthod - The sauple is treated with nitric and per-

chloric acid mixture to oxidize organics and sulphides. The
silver then is present as perchlorate in agueous solution. The
concentration is determined by atomic absorption spectrophoto-

. meter

3. Interfefencés - Silve; below 1 gamma/ml is not very stanle
in éolutiod. Maintaining the éqlution in 20% perchloric pie—
. - o - vents silver:being absorbéd on the glass container. Deteriina-
tion must be completed on the séme day as the digestion.
(E-) -. o Samples hign in diésolved sdlids, gspecially calcium,
cause High backgrouné absorbance. .fhis background absorbance
nust be cprrécted using an adjécent Ag line.

Silver AA Settings P.E. 290

Lamp - Ag
Current 4 ma position 3

Slit 7 A

Wavelength 3281A Dial 287.4 .
Fuel -'acetyléne - flow - 14
Oxidant - air - flow - 14

Burner - techtraon AB_51 in line

-
é&? ’ ' Maximum Conc. 3 to 4x



.

 Calibration

l.'Set 1 gaﬁma/mi to read 40 equivalent to 20 ganma/gm
| Factor % % meter reéding |
Check stahdards
"4, 10, 20, 40 ppm Ag in sa:ﬁp].e
é,_SQt 15 Qamma/ml to lOO'eéuivalent to 100 ppm
Check standards
40, 100 ppm
Factér diréctly_in_ppm Ag
3. Rotafé burner.to méximum angle
Set 10.0 gammé/ml Aé_fo read lOOI : . o o
_ Cheék standérﬁs o o |
100, 200, 400, 1000 pom Ag
'Factﬁr 10x scale reading
4, Samples highef than lOCO'ppm should be re-analyzed by ascay
procedﬁre | - |
5..BaCkground correétion_for sample reéding betwéen 1 to 5 ppn
Calibrate BA in sﬁep 1
Dialjwaveléngth toc 300 (peak)
'Regd the samples again
Subtract thé background feading from the first reading
Standards
1. 1000 gammé/ml Ag.— O??ZO.gm Ayz504 dissolved in 20 mls Hxl10y
and dilute to 500 mls |
2. 100 ganma/ml Ag - 10 mls of above + 20 mlg HC104, dilute to

100 mls



3. ﬁecovery zpiked standard
5 gamma/ml Bg - 5 mls 100 gamma/ml dilute to 100 mls with

"mixed" acid

‘Working BA Standards

.Pipétt@ .2, .5, 1, 2, 5, 10 mlsz of 100 gamma/m]l and 2, 5 mls 1.000
 gamma/ml diluté to 100 mls with 20% HC1l04. This eqguivalent.to

4, 10, 20, 40, 100, 200, 400, and 1000 ppm Ag in the semple .50 gn

diluted to 10 mls.

Recovery Standard

)
-

Pipétté 2 mls of 5 gamma/ml Ag in mix acids into a sample and

carry through the digestion. This should give a reading of 20

ppm Ag + original sample centent.

- Follow the general geochemical procedure for sample preparation

and digestion.

For low assay Ag, the same procedure is used. Ag is then calcu-

lated in oz/ton.

' "1 ppm = ,0292 oz/ton
' _conversidh factor

" oz/ton = ,0292 x ppm Ag
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Zn_  Geochenical AMN Setting

Lamp 2Zn
Cur?ent 8 .#3 S1lit 20A
| Wave . length 2133 Dial 84;9
Fuel —.Acetylené Flow 14
Oxidang ~ Bir Flo@-ld
Burner --f.E. short path §0°
Rénge
0 - 20 gammé/ml.Féctor 4x - 0 to 400 bpm
0 - 50 genma/ml Factor 10x -0 to 1000 ppm

For Waters - Burner 2AB- 51 in line 1 gamma/ml read 100 to give 0
; . .

to 1000 ppb
High Zn Burner Boling in line. Wavelength 3075. Dial 250 Slit 7A
Fuel 14 Air 1l4.5 .

0 to 1000 gamma/ml read 0 to 20 Pactor 400 x

._Pure Standard 10, 000 gamma/ml

1 gm zn dissolved, HgO, HCl, HNOj, HC1O,, fumed to HClO, -
make up to 100 mls ﬁgo
1000, 100 gamma/ml and 100 ml by dilution in 20 % HC1O4

0 to 200 gamma/ml Zn use combined Cu, Ni, Co, Pb, 2an standards

- Pipette

1, 2, 3, 5, 8, 10 mls of 10,000 gamma/ml - dilute to 100 mls
with 20% HClOy4 to give

100, 200, 300, 500, 800, 1006 garma/ml Zn for high standards



vili

Lo Geoéheﬁical AB éetting
(~‘ﬁ>\ o Lamp - 5 multi.element

| | Current 10 | 4 Slit 24

| Waveiength.24ﬁ7; Dial 133.1'

‘Fuel -~ Acetylene Flow 14

Oxidant - Air Flow 14
Bufner - AB_SI in linem }'“
- Range.

O.e’lo éamma/ml read 100 Factor 2 x réading to 200 ppm
 0 -.ZQ gamﬁa mi féad'lOO Factor 4 x reading t0.400 ppri
Buiner at maximumlangle" |
| '22 0 - 100 gamma/ml read lOQ_Fa;tor 20 x reading to 2000 ppm
(Z;; :0.; 200 gamma/ml read 100 Faétor 40fx feading to 4000 poin
Standards - 1000 gamna/ml |
l.OOO gm cobalt metal dissolved in ﬁCl, IINO, and fured into:
| HClo,, dilute to 1 liter |
i S .Pipette/ |
- 1, 2, 10, 20Imls into 100 ml vol flasks diluted tq mark
with 20% HC.iO4 -
This gives
| 10, 20, 100, 200 gamma/ml Cco
Mixed - combination sﬁandards of Cu, Ni, Co, Pb, Zn
of |

@ . -l' 2' 5; 10' 20' 30; 50, 80' 100; 150; 200 ganuﬂa/ﬂll are 'Llsled

for calibration
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Mn Geochiemical AA Setting

- Lamp Multi element Ca, Ni, Co, Mn Cr

Current 10 #4- slit 7A

Wave length 4030.8'.Dia1 425.2
_ Fuel - Acetylene  Flow 14.0

~Oxidant - Air Flow 14.0

Burner ; P.E. shoft path {(or AB 50)

Range

OuF iOOIgaﬁma/mll_Factor 20x - 0 to 2000 ppm
. 0:—_200'gamma/mi' Factor 40x - 0 to 4000 ppm

Burner 90°

6]

0 -~ 1000 gamﬁa/mi'FacEpr 200% - 0 to 20,000 pprm

0 - 2000 gémma/ml'Factor_400x _ 0 to 40,000 ppm
EDTA Extréctioh - use AB 51 in line

0 - 20 gamma/@l Factor 4x - 0 to.40§ P
Standards -

| Fisher lb,OOOIgamma/ml ( : ml)_

10x Dilution 1006 gamita/ml

Pippette o

.5, 1, 2, 3, 5, 8, 10, ml of 1000 gamma/ml

2, 3, 5, 8, 10, 15, 20 ml of 10,000 ganma/m} dilute to 100

“mls with 20% HClO4. This gives

a

Ax.

5, 10, 20, 30, 50, 80, 100, 200, 300, 500, 300, 1000, 1500,

2000 gamma/ml,



f Mo Geocheﬁicai'AA Setting
( & - L ASL H/C Mo
Current 5 #5 Slit.?h
'IWaQelength 3133 Dial 260.2
" Fuel - Acetylene Flow 12.0 to give 1" red feather
Oxiaantl~ ﬁitrous oxide Flow 14.0
~Burner - AB SOlin line
‘Caution fead thenoperation ﬁsihg N-O and acetyiéﬁé flame at
end of gene£al A# procedure
'Range
0 r_iO éamma/ml Factor 2x - O to éOO ppm
Rotate burner to max. angle
(Z;} o 0 -~ 50 gamma/ml Factor 10 x O to 1000 ppm
0 - 100 gomma/ml Factor 20 x 0 to 2000 pom
étandardé IOOOjgamﬁa/hﬂ. -
Dissolve'{750.gms Mo03 (acid molybdicJ;with 20 mlé-Hzo, 6
lunps NaCH, whén all dissolved, add 20 mls Hél,'dilute te 540 mls
.100 gammé/hl —.10 x dilution
Pipéﬁte | - |
.2, .5, 1, 2, 3, 5, 8 10 mls of 100 gonma/ml
2, 3, 5, 8, 10 mls of ibOO gamma/ml..add.5 mls'lﬂ% AlCl3.
“and diiute to 100 mls with 20% HC104
This gives | |

6!) - .2, .5, 1, 2, 3,5, € 10, 20, 30, 50, 80, 100 gamma/ml Mo



‘Fe Geochemical AA Setting

- Lamp. - Fe

—”Do nof uée multi element Fé
‘current 10 #4  Slit 2a
Wavelengfh‘3440.6: Dial 317.5
Fuel —_Aceﬁyhne. . quwllé;o
.Oxidant_-IAir | Flow '14.0
Burnér —IPE Short Path 90°
Range | |
0 - sooo'gamm?/ml 0.1 x % ;_o to 10.0%
0 - 10,000 gamma/ml 0.2 x % h'b to 20.0%
Higher_Fe -~ 10 x dilution | |
Standa;:ds ]_0,000 gaﬁuna/ml
Weigh 5.000 gmé iron wires, into beaker, add HL0, Hél, HNO 5,
HC104, heat to HC10) funes . Add.néio4 to 100 mls + 100 mls
H,0, warm, dilute ﬁd 500 mils
Pipett.e | |

1, 5, 10, 20, 30, 50, 80 mls 10,000 ganma/ml dilute to 1GO

mls with 20% HC104 to give

100, 500, 1000, 2000, 3000, 5000, 8000 gamma/ml to be

" equivalent to .2, 1.0, 2.0, 4.0, 6.0, 10.0%, 16.0% Fe in geochem

samnple
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- Ni  Geochemical AA Setting

Leamp P.E. H/C. Ni or nulti

.Current 10 #4, S1it 2A

‘Wave length 3415 Dial 312.5
Fule ; Acetlylene Flow.l4.q
Oxidant - Air " Flow 14.0

'_ Burner AB 51 in line

Range
0 - 20 gamﬁa/ml Factor
0 - 100 gamma/ml Factor
45° 0 - éOO gamma/m), Facfor

0

500 gémma/ﬁl Factor

=
1

clement Cu, Ni, Co, Mn, Cr

4x - 0 -~ 400 ppm
20x - 0 - 2000 gamma
40x - 0 - 4000 ppm

100x - 0 - 10,000 ppm

Ni in waters and very low ranges:

Wave length 2320 Dial 118

Range 0 - 5 gamna/ml Factor

‘Standards 10, 000 gamma/ml

1x - 0 - 100 ppm

1.000 gm pure Ni metal dissolved in HCl, HNO3, HClO4 to

pefchloric fumes, dilute to 100 ml H20;

1000 gamma/mllahd IOQ gamma/ml  Successive 10x dilutions in 20% HCLC

1, 2,'5,f8, 10 mls of 100 gamna,/ml

2, 5 8, 10 mls 1000 gamna/ml

2, 5, 8, 10 mls 10,000 gamma/ml - dilute to 100 mls in 20%

HC104. This gives

1, 2, 5, B, 10, 20, S0,

80, 100, 200, 500, 300, 1000 gamma/ml 1

Conbined Standards -~ Cu, Ni, Co,’ Pb, Zn 1s used as 2 working

standard



Cu_Geochemical) AN Sekting

~ Lamp Single Cu or

S multi element
Current 10  for multi element 4 Slit 7A
4 for single #3 Slit 7A
Waveiength 3247 Dial 280 |
IBufner Techttoh Aﬁ 51 kFor Cu in natural waters)
* P.E. Short Pﬁth (For geochem)
Fuel Aéetylenej Flow 14 - |
Oxidadt_Airl.Eléw i4
Range |
-0 _:5Igamma/m1 Factor 1lx to lOO ppm (for low Cﬁ)
0 - 20 gdmma/mllFactof'4x't0:400 ppm | |
'Bu;ﬁer 90° |
0 - 200 gamma/m) Factor 40x to 4060 ppm
Wavelength 2452 'Diai l4f - o

Burner in line

3 Range -

0 - lOOd.gammé/ml‘ Factér 200x to 20,000 ppm

0 - ZOOO-gamma/ml Factor 400x to 40,000 ppm
Higher range than 40,000 ppm reguires 10x dilution
Staﬁdérds |

10, 000 gamma/ml.

1.000 gm metal powder, Hp0O, HCl, HNO3 until dissolved, add

HC104 , fume dilute to 100 mls

xidi



xiv

1000 garma,/ml 10x dilution above in 20% HC10,
ng;}:. L 12000 gammé/ml 20 mls 10,000 gamma/ml - dilute to 100 mls in'_:
| 20% HC1O,
| 100 gamma/ml 10x dilution 1000 gamma/ml dilute to 100 nls in
20% HClO4
200 gamma/ﬁl 10x dilution 2000 ganma/ml-dilute to 160 mls in
20% HC104
Pipefte
i, 2,3, 5, 8; 10 mls 100 ganma/ml - dilute to 100 mls with
.20% HC104 to give 1, 2{ 3, 5, 8,.10 gamma/ml |
Combiheé staqdérds Cu;.ﬁi, Cb, Pb, Zn |
1, 2. 5, 10, '20_,.'30, 50, 80, 100, 150, 200 gamma/ml
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Pb Geochemical AA Setting

Lamp ASI l/c  Pb
Current 5 ma S5lit A
Wa%e length 2833 Diall208
Fuel e.adetylenq Flow 14
Oxidant ~ air Flow 14
Burner AB Sl.in line
Range |
0 - 20 gamﬁa/ml to read 0 to 30. Fagtor 5% O to 5CG0 pom
0 - 200 gamma/ml to read 0 to-BO..Factor 50x 0 to 5000 ppi
Standards- - 10, 000 gamma/ml
1.000 pure metal, dissolved in HNO3, fumed.to HC10,4 rmake up
to 100 mis in 26% HCloé.
1000 ganma/ml and 100 gamsa/ml Successivé 10x dilutions in
20% HClOé
Pipette
1, 2, 5; 8{ lOImls lGO.gamma/ml
2, 5, &, 10..20 mls iOUO gamma/ml dilute to 100 mls in 20%
HC1O0y4 this gives-.
1, 2. 5, 8, 10,.'20, 5'0,'530, 100, 200 ganma /il
Cﬁmbinéd Sfandafds cu, Ni, Co, 'Pb, 2Zn, are used as woriing

siandards

© L Ee———
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W in Soils and Silts

Reagents and apparatus
Test tubes - py;ek-dispbsable
Tést tubes - screw cap.
Bunsen Burner |
. Elux -5 parts NapCO,4
| | 4 parts NaCl
"1 part KNOj pulﬁerizéd to -80 mesh
7% SnClo in 70% HC)
: 20%_ KSCN in Hy0
Extractant - 1 part tri-n-butyl phospﬁate
.'9.parts carbon tetrachloride
Standards
.1000 gamma/ral W
.18 gms NaEWO4 2H2Q dissolvea in Hp0, make up to 100 mls

100 gamma/ml, 10 ganma/ml by dilution

_Standardization

Pipette .5, 1, 2, 3, -5, 8, 10 ml of 10 gamma/inl
and 1.5,_2 mls of 100 gamma/ml - dilute to 10 mls

continue from step #4

_ Artificial colors - Nabob pure Lemon Extract, dilute with 1:1

ethanol and water to match. Tightly seal these for permanent
standards
Procedure

l. Weigh 1.0 gram sample, add 2 gm flux, mix



Q.
~Q

®vil

Sinter in rotafy.for 2.to_3 minutes (Flux dull read for one
minute)

Cool, add lOImls H,Q, heat in sand bath fo boiling, ;ool; lef_
sit overnight

Stir;.ﬁrush; and mix, Let.settlé

Take 2 ml aliquot into.screw éap §est tube

Add ?_mls_Snélz; heat ih hot water bathlfor 5 minutes {80°¢C)

Cool to less than 15°C

Add 1 m1.20% KSCH, mix_(if lemmon yvellow:; compare color

- standard 10x)

10.

Add'§ mli extractantt‘cap, shake'vigorously 1 minute

Conpare coloxr

1 pm————



®viil

Molwbdenum in Water Sanplesn

1. Transfér_SO'mls to 125 separatory funnel

2. AAA 5 ml .2% ferric chloride in conc HCL

R S i

3. Ad¢ 5 mls of mixed KSCN and SnClp

4, Add J..2 mls isopropyl ether, shake for 1 minute, and allow
phases to separate

5. Drain off water

6. Compare the color of extractant

. Standardization

Pipette 0, .2, .5, 1, 2, 3, 4, 5, mls of ) gamma/ml and 1, 1.5,
2, mls of 10_gamma/mlldiiute to 50 mls with demineralized H,O, and
continue sfep #2.. | |

This equivalent fo -

1, a, 10, 20, 40, 60, 80, 100, 200, 300, 400 ppb Mo
Arﬁificial_color - quqb or ange extract diluﬁe with 1:1 H,O to
methanol to match. Seal tightly
SnCly - 15% in 15% HCl -

300 gm SnC12 . éH20.+_jOO nls HC1, unti1 SnCly dissolved

:  ailute to 2 1ite:s | | |
KSCN - 5% in HO
Mixed SnClz - KSCN

3 patts SnCl, tc 2 parts KSCN



&

" Water Samples Run for AQ

1. Cu - 2 gamma/ml reads 80 scale therefore 1 unit =
2. Zn -1 gamma/ml reéds,full scale therefore 1 unit
3, Ni - 2.5 gamma/ml reads 50 scale therefore 1 unit

Burner: long slot techtron burner in line

xix

25 ppb

|

10 ppbk

50 ppb



Sulphate in Natura) Waters

1. Pipette 0.5 m) sulphate reagent mix into a colorimetric tube

2. Add 5 ml water sanple and mix

3. Read at 343 Mictagainst a demineralized water blank

" "4, Read again at 4004and subtract from sulphate reading

5. Calculate ppm sulphate from the graph
Reacent
Dissolve 54 grams red mercuric oxide (J.T. Baker 2620~ Can Lab)

ih 185 ml 70% perchloric_acid and 20 m} Héo, shake for one hour.

Add 46,3 grams ferric perchlorate It Fe(C104)3 . 6H0 1

(GFs 39) and 47 grams aluminum perchlorate L Al (Cl04)3 . 8H0Z
_(GFS 2) Add 400 ml water to dissolve, let_séttie overnig¢ht, decant.

“into bpttle and make to 1 liter

T e T R T e e T o



CoExis

' pH MEASUREMENTS

(\Q : ‘ Soil and drain'ége sediment samples are dampened with
:,water in a glass beaker to a pasty consistency. Dénmineralized
water is used for this purpose as it has a low buffer.capacity
‘and thus does ﬁot influence the pH of the samﬁle. Measurement
is.made with a Fisher Acumet pH netexr. Electrodes are stored
in buffer overnight. A 30 minute warm up time is allowed for
o the instfument each morning. A 10 ml aliquot is'taken from

- water samples for pH measurement.

Lo N
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