
Rm-alw- 

ASSESSMENT REPORT: 25842 

FlopayNm: cash 

LotAlon: NAG27 Laut~ 493401 
NM93 Lditud*: 493400 
NTS: OEQHC9W 

camp: 

cklm(s): Cash l-6 

-a canlea Mhl -Corp. 
Author(r): Hww. Doup!- H. 

Rqmll Year: 1OkM 

No. of Pagas: BPW= 

Comnodi(iu 
Pouched For: Vdanlo Ash 

Gulrnl GEOC 
work categwiu: 

Dai.Approvbtt 19De.04.30 oNcon~nth~ lsao.oB.23 

Milling clvision(s): Simllbnmn ~ 

Long*udez 12u3ow UTM: 10 we3267 680788 

Longith 1203004 u7M: 10 5493453 wow4 

Minkby of Energy and Mines Friday. April 30, 1999 Pagan: 1 



ASSESSMENT REPORT 

Geochemical testing of the zeolitized volcanic ash Cash 1-6, Claims, Map 92HO58, for the 
betterment of the above rock by chemical leaching and crushing to various sizes, absorption and 

cation exchange capacity. 

February 8,1999 

p i: i 

Mining Division, Similkameen 

Map 92HO58 North Latitude 49”-34’ 
West Longitude 120” 30’ 
Summers Creek, Area B.C. 

Written by: 

For: 

Also included 

By: 

Douglas H. Hopper 

Douglas H. Hopper 

Zeolite Treatment Study 

Peter Tse, A.Sc.T. 
Process Research Associates Ltd. 
9145 Shaughnessy Street 
Vancouver BC V6P 6R9 

GEOLOGICAL SURVEY BRANCH 
t?~FSESSMEl’@ REPORT 



l TABLE OF CONTENTS 

m /+.Location And Access 

Work Done 

~3 Zeolitized Volcanic Ash 

p-3 Purpose 

p-3 Deposit Size 

Pprc 4 Research 

Pez4 Previous Work 

p&eJRock Sample Location and Cash l-6 Claim Map 

pm Q Topographic Map Showing Claims Cash l-6 

,+?+? PRoad And Location Of Cash 1-6 Claims 

a pa 6 Geology Map By Geotex Consultants By P.B. Read 1986.1977, And 1978 

Zeolite Treatment Study by Peter Tse, Process Research P&C& 4, pies /A- 5-v ,,& 

&7/Certificate of Analysis PL 98Kl258 

/&$&Certificate of Analysis PL 9810951 

p&y@ettificate of Analysis PL 98GO760 

&/@etificate of Analysis PL 98HO882 

pm,#ertificate of Analysis PL 98L1358 

,++I,# 9 Geochemical Analysis Certificates: 
July 20,1998 #9802805 
November 18,1998 #9802805R 

f,h?Z&~ Cash Claims Expenses 

/&#tatement of Qualifications for Douglas H. Hopper 

a 



Location and access 

The Cash claims are centered along the Summers Creek Road at a point of about 5 km north of 
its intersection with Highway~5 (road from Princeton to Merrit) and some 12 km due north of the 
town of Princeton. There are several other roads leading off the Summers Creek Road to the east 
and west. One other road from the separation leads to the southeast comer of Cash #3, in a 
northerly direction. It may prove to ‘be good road to avoid Summers Creek for any work done. 

The claims consist of 6 two-post claims, located along the Summers Creek Road and Summers 
Creek itself. 

Claim Name Record Number 

Cash 1 332276 
Cash 2 332277 
Cash 3 332278 
Cash 4 332279 
Cash 5 359687 
Cash 6 359688 

Expiry Date 

November 2,1999 
November 2.1999 
November 2,200O 
November 2,200O 
October 11,200O 
October 11, 1999 

All the above claim posts are made from local trees, squared and cut off, with the correct claim 
tags. 

The Cash claims 1-6 are owned by Nick Wychopin 30% and Douglas Hopper 70%. We each 
have private ownership papers between us. 

The claims are located on Map 92H508. The north latitude is 49”-34’ and the west longitude is 
120’ 30’. The intersection of these two coordinates is almost in the centre of Cash #3. 

Work done 

A sample of volcanic rock taken from a slide area, west side of the road, 100 meters north of the 
#2 post of Cash 5 and 6 claims. 

The material is an altered red volcanic with 5.74% iron, 48.34% SiOs, 3.24% Al, from the assays 
of 9802805, dated July 20,1998. 

This same sample was assayed again for the complete sample analysis. The sample assayed 
48.34% SiOs versus Al2O3. The following calculations were done to find out the molecular ratio 
of SiOs versus AlzO3, See assay sheet 9802805R, November 18,1998 assays for: 



sio2. 
28 + (16)r = 28 + 32 = 60 molecular weight 

48.34 units of SiO2 = 0.80 MOL SiOa 
60 molecular weight SiOa 

(26.98)2 + (16)s = 53.96 + 48 = 101.96 molecular weight 

18.98 units of Al203 = 0.18 MOLAlrOs 
101.96 molecular weight Ala03 

The SiOr gives a molecular assay value of 0.80 MOL and the molecular assay value of 0.18 
MOL 

SiO, = 0.80 MOL 
Ala03 = 0.18 

= 4.44 MOL ratio 

This MOL ratio of the red volcanic rock of 4.44 MOL ratio agrees with the following: 

Zdlte Si/Al Range 

Clinoptilolite 2.7 - 5.3 
Heulandite 2.7 - 5.3 

These two minerals occur together with clinoptilolite high potassium and heulandite with lower 
calcium, sodium and potassium levels. 

zeolite WA1 Range 

Perrierite 3.2-6.2 
Mordenite 4.4 - 5.5 

However, these assays of 9802805R, assay sheet for the red volcanic rock with the SiOa 48.34% 
and Al203 18.98% assays is the total of these elements in the rock. Other minerals such as 
feldspar, mica and free quarts blebs will use up some of the assay vahres of the Sit& and Alsos. 
To achieve actual mineral values of the rock, some thin section work must be done on some rock 
samples, that is, X-ray diffraction. 

Additional assaying may be done to find out the actual cation exchange values of the rock to 
prove it is of zeolitic value. 



Zeolitized volcanic ash economic potential 

Tan coloured rock: because the source is so large and it has been found out that this material is 
very good for fertilizer, with its time release for elements (high silica content). Golf courses, 
chicken feed, cat litter, fine grind for cow feed, are some of the most important uses. The cost 
per ton is between $140 to $145 Canadian per ton. 

Purpose 

This chemical assaying and sampling has been done to see if the cotrect molarity could be 
achieved by acid leaching to arrive at a correct ionic exchange rate. A comparable assay was 
done and it was found out that the original material, the tan coloured coarse grained rock had an 
ionic exchange of 32.6 before the acid leach. The end point was 39.7 after the leaching. These 
numbers 32.6 and 39.7 are described as CEC value (MBQ/lOOGM). 

A sample of the zeolitized volcanic ash was placed in an acid solution for a period of time to 
open the porosity (molecular) by removing some of the silica and the aluminum thus improving 
its catalytic and cation exchange qualities. 

By acid leaching the sample with a molecular high SiOs I Al203 ratio of 7.6 to a lower molecular 
ratio of 6.7. 

This is described also in the report from Process Research Associates Ltd. 

See the report “Properties of Natural Zeolites” pp. 353-370 by D.E.W. Vaughan, with special 
attention to p. 359 clinoptilolite and p. 363 mordenite. 

See United States Patent Office Patent #3,374,182, dated March 29,1968, Caustic Treated 
Zeolites, by Arthur Young. Our chemical procedures were adapted from this patent invention. 

Deposit size 

The deposit of zeolitized volcanic ash can be seen on either side of the road, cliffs on the east, 
outcrops lower on the west (or Summers Creek). This extends, in a relative flat lying formation 
from the Xl posts of Cash 1 and 2 to the final posts of Cash 3 and 4, continuing on the Cash #6. 
Most of Cash X5 is covered by the rusty red volcanic rock. Some finer grained layers can be 
seen, stratified in the deposit with some iron staining. 

Mr. Peter Read describes the deposit as a sandstone, containing a vitric crystal (biotite., feldspar, 
quarts) component which increases northward, along Summers Creek. The sandstone passes 
gradationally into a water-lam tuff and in the north into a tuff. Hewlandite-clinoptilolite water 
lain tuff. 

Peter Read open file 1987-19 reference map of 92H7,92H8,92H9 and 92HlO. 



0 This zeolitization is a result of the component of sandstone, probably as the alteration product of 
the contained feldspar. 

Research 

Honorable mention must go to the Vancouver City Library and to the people who work there, 
who helped in finding books and information on the work that has been done hem and to the 
people whose work went into the production of these books and papers. 

It is hopeful for the future to achieve the results needed by further chemical testing and assaying 
to make the molecular sieves. 

Previous work 

The Princeton area has been known for its deposits of copper, placer gold and coal. Potentially 
economic deposits of zeolite were recognized and described by Read (1986), Sunday Creek 
Snow Patch Ash, Asp Creek Ash, Summers Creek Sandstone, Tailings Ash and Bromley Vale. 
The mapping also shows five occurrences of zeolite within the Cash claim group. 

a 
These claims were initially prospected by D. Hopper who observed and sampled several of the 
zeolite occurrences. 

l 
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CASH CLAIM l-8 ZFOLITF TRFATMFNT STUDY fh%FI R 

1.0 ,$I TECHNICAL SUMMARY 

A sample from Cash Claim l-8, described as zeolite material by Mr. Doug 
Hopper, was investigated for its physical property as a marketable product to the 
oil industrial or for the other applications. 

The head chamcterization of the as received material was analyzed. The 
SiO21A1203 molar ratio was calculated to be 7.57 and the cation exchange 
capacity (CEC) was determined to be 32.6 me/100 grams. The whole rock 
analysis results are tabulated in the table below and the ICP analysis results are 
in the Appendix. 

Symbol 
Al203 
BaO 
CaO 
Fe203 
K20 
MN 
MnO 
Na20 
P205 
SiO2 
Ti02 
LOI 
Total 

% 

15.03 
0.23 
2.54 
1.80 
4.07 
0.71 
0.02 
3.24 
0.03 

67.1 
0.30 
3.92 

99.6 

One acid and three caustic leach tests were conducted on the material at 
different leaching conditions, attempting to decrease the SlO2/Al203 molar ratio 
to less than 6. 

The Initial two tests results show that 0.22% and 0.28% of the aluminum was 
leached from the solids by acid (HCI) and csustk (NaOH), respectively, after 2 
hours continuous contact with the liiiviants. The sample particle siize of -4*8 
mesh screen fraction was used for the testing. The SiO21Al203 molar ratio of tha 
solids from the caustic leach was increased to 8.8. 

At a particle size of 100% -10 mesh, a caustic leach of the sample at ambient 
temperature of 18 “C, for 8 hours, the aluminum content in the leach solids was 
reduced to 1.44%. The decrease of aluminum content in the leach solids implies 
that the Si02IAt203 molar ratio might possibly Increased. 

-.--- 
Process Asseorch Associates Ltd. 
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CASH CLAIM I-6 ZFQUH TRFATMFJUT STUDY /?%5 2 n 

An other caustic leach test result show that the SiO2/At203 molar ratio 
decreased from the untreated sample of 7.6 to 6.6, after the sample was crushed 
to 80% passing 150 mash, leached at 78 ‘C for 168 hours. The CEC was 
increased marginally from 32.6 to 39.7 me/l 00 grams. 

Based on the scoping test resulte. the caustic leach to decrease the SiO2/A1203 
molar ratio is depending on the particle size and leaching time. 

The preliminary tests result indicate that caustic teaching to reduce the 
SiO2/Al203 molar ratio to less than 6 ten be achieved. Optimization of the 
leaching conditions can be further improved. 

f%xass Research Associates Ud. 
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2.0 EXPERIMENTAL PROCEDURES 

2.1 Acid Leach Test 

The sample was crushed and screened to obtain 4+8 mesh frection. The screen 
fraction wes repulped in a plastic bottle to 30% solids with IM HCI solution. The 
bottle was placed on a roll case, the slurry was continuous mixing for 2 hours at 
an ambient temperature (18 “C). At the end of the test, the slurry was filtered and 
the solids were washed with three hot displacement water. The solids were air 
dried. The drii solids were weighed and submitted to IPL laboratory for ICP 
analysis. 

2.2 Caudlc Leach Test 

The sample was crushed and screened to obtain 4+8 mesh fraction. The screen 
fraction was repulped in a plastic bottle to 30% SOIIIS wlth NaOH solution. The 
bottle was placed on a roll case; the slurry wes continuous mixing for 2 hours at 
an ambient temperature (18 ‘C). At the end of the test, the slurry was filtered and 
the solids were washed with three hot displacement water washes. The solids 
were air dried. The dried solids were weighed and submitted to IPL laboratory for 
ICP and whole rock analysis. Pacific Soil Analysis Inc analyzed the cation 
exchange capacity of the test products. Two other tests were conducted with the 
similar procedure at the partii size of 100% -10 mesh and 80% -150 mesh. The 
slurry was mixed with an overhead egitetor for the specitIed time period. 

3.0 RESULTS AND DISCUSSIONS 

Process Research Associates ltd. 
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l 

3.1 Head Aeaaya 

One kg of sample was received on July 20, 1998. The sample was crushed to - 
l/4 inch particle size. A representative sub-sample was riffled and pulverized for 
head analysis. The Si02 and Al203 content in the sample were 67.07 and 
15.03%, respectively. The SiO2/A1203 molar ratio was calculated to ba 7.57 and 
the cation exchange capacity (CEC) was datennined to be 32.6 me/l00 grams. 
The whole rock analysis results and the ICP analysis results are presented In the 
Appendix. 

3.2 Acid Laach Teat 

A test L2 was conducted with 300 grams of -4+8 mesh screen fraction, slurried 
with IM HCI solution to 30% solids. The sample was leached at ambient 
temperature of 18 “C for 2 hours. The ICP results show that the aluminum 
content in the acid leach residue was reduced to 1.42% from 1.63% of the head 
sample. As the aluminum content of the solids decreased, the SiOZ/Al203 molar 
ratio might possibly increased. This is yet to be determined by analyzing the 
residue for whole rock. 

3.3 Cawtlc Laach Teat 

Three taste were conducted with 300 grams at different crushed size. The 
sample was slurried with 8M NaOH to 30% solids and leached at ambient 
temperature of 18 oC for specific time periods. 

Test Ll was performed on -4+8 mesh screen fraction for 2 hours, The ICP result 
on the leach residue indicates 0.22% of the aluminum was removed from the 
solids, 1.35% of the aluminum was remained with the residue. As expected, the 
SiO21Al203 molar ratio of the solids was increased from 7.57 to 8.6. 

A head sample was further crushed to 100% -10 mesh and subjeotad 6 hours 
caustic leaching (teat L3). The aluminum content in the solids after leaching was 
analyzed to be 1.44%. Again, a whole rook analyaii result la raquirad to 
determine the SiO2/Al203 molar ratio. 

Based on tha Caustic Treated Zeolites infDrmation of Patent 3,374,182, test L4 
was conducted with sample pulverized to 80% -150 using 6M NaOH to pH 10.5 
for 188 hours. Tha result shows that the SiO2IAl203 molar ratio of the aollds was 
improved from 7.57 to 6.86. The cation exchange capacity was analyzed at 39.7 
me/l 00 grams. 

..,___._” . . ..-. 
Process Research Associates Lnd. 
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The preliminary test resulta indicate that the material from Cash Claim I-6 can be 
treated with caustic to improve the SiO2/AI203 molar ratio to below the 
marketable value of 6. Optimization of particle size, reagents addition, 
temperature, etc. can be benefit to the economic of the process for producing the 
marketable product. 
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4.0 CONCLUSIONS AND RECOMMENDATION 

Proms Research Associates ltd. 
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L CERTIFICATE OF ANALYSIS /?4u 7f9 

IPL 98Kl258 
2038ColumbiaStreet 
Vanwwer, B.C. 

. CanadaV5YBEl 
Pr- Renaarch Assoclatw Ltd Phane(W4)B?'B-7878 

".I."..m.-.---I-vIm Fax #04)B79-7598 
Projeot: 98-030 

1 Sample8 l-Pulp 

gt: Dee 07, 1998 
: NOV 26, 1996 

*"ige 
1of 1 

cl258 :32:17:941207981 

-1 Limit 
unit Ise-030 ial k.F wl 

Al203 % 15.03 0.01 100.00 
-0 % 0.23 0.01 100 .w 
CA0 % a.54 0.01 100.00 
Fe203 I 1.80 0.01 loo.00 
K20 0 4.67 0.01 lw.64 
EISO % 0.71 0.01 lW.W 
NtlO % 0.02 0.01 100.00 
NtiO 0 3.a4 0.01 100.00 
pa05 % 0.03 0.01 100.00 
5102 0 67.07 0.01 l6o.00 
TiO2 % 0.30 0.01 1W.W 
LO1 % 3.92 0.01 loo.00 
Total 0 99.56 0.01 105.00 
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CERTIFICATE OF ANALYSIS f%G= 8A 

WL 9tm!4!51 
2036 Columba Sirem 
vencouuer. B.C. 
Canada V5’f 3El 

-~rocerr Rwemch Amciater Ltd Phone (604) 879-7878 
Fax (604) 67WW 

Project: 98-029 Et: sep 15, pwi 
. 0-B na me-- 1 ^a ., 
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CERTIFICATE OF ANALYSIS P%?fs 5w 

IPL 98Go760 
2036 Columbia Strset 
vatwouve1. B.C. 
CamdaV5Y3El m :.i 

MUYUWI~~#.~r~~ess Raearch Awe&tea Ltd Phon(W4)879-7878 

l fax (504)879-7888 
Project: 98-029 out: Jul 31, 1996 

3 S8mples 
In : 

Jul 3=Pulp 30, 1996 coEatt:~6:~~73:w, 
t 

Al 
Sb 
Aa 
ma 
Bi 
Cd 
Gil 
Cr 
CO 
cu 
Fe 
La 

z 
Mn 
xs 
No 
wi 
P 
x 

: 
ma 
sr 
Tl 
Ti 
W 
V 
ml 
Zr 

PBar 
ppn 

13472. 14069. 16290. 
c5. <5. <5. 
19. 20. 24. 

436. 423. 466. 
c2. <2. <2. 
go.1 co.1 <O.l 

5575. 4174. 6261. 
55. 125. 60. 

2. 2. 2. 
9. 4. 4. 

7501. 8016. 7696. 
25. 26. 27. 
16. 5. 20. 

3229. 3089. 3610. 
110. 95. 130. 

c3. 53. c3. 
1. <l. Cl. 
4. 5. 4. 

358. ClOO. 314. 
7618. 7891. 9506. 

1. cl. 1. 
co.1 <O.l co.1 

9345. 613. 933. 
341. 301. 386. 
40. <lo. 410. 
570. 714. 636. 

c5. .x5. <5. 
17. 17. 16. 
32. 30. 36. 

9. .lO . 11. 

100. WOW. 
5. 1000. 
5. 16000. 
2. 1WOO. 
2. 1ooo0. 
0.1 100.6 

160. 160000. 
1. 1owll. 
1. 16066. 
1. 26600. 

160. 50000. 
2. lOWO. 
2. 2owo. 

166. lowoo. 
1. lwlkl. 
3. looott. 
1. low. 
1. 10600. 

loo. 56ooo. 
1w. 1oww. 

1. 1ww. 
0.1 loo.0 

1w. 5ww. 
1. 10000. 

10. llloo. 
1w. l66w. 

5. 1606. 
2. 16000. 
1. 20600. 
1. 1woo. 
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CERTIFICATE OF ANALYSIS 
UPL 98HO882 

Raearch A~a&tLs LM 

Vancouver, B.C. 
canadaVSv3El 
Phone (604) 879-7878 

E’ Limit 
HInh 

Out: Aug 27, 1998 
In * Aug 25, 1998 

Fax i604) 676-7666 

Al 
Sb 
Ar, 
Ba 
Bi 
Cd 
Ca 
Clf 
co 
cu 
Pa 
La 

E 
Mn 
HS 
MO 
Ni 
P 
I( 

E 
Na 
Sr 
Tl 
Ti 
w 
V 
Zn 
2r 

14439. 
cs. 
31. 

503. 
cl. 

0.5 
6501. 

102. 
4. 

16. 
11433. 

30. 
16. 

3949. 
160. 

<3. 
1. 
7. 

357. 
7395. 

2. 
co.1 

6161. 
380. 
cl0 . 
743. 

4. 
20. 
47. 
14. 

100. WOW. 
5. 1009. 
5. 10000. 
2. 10600. 
2. 10000. 
0.1 100.0 

100. 1oDQoo. 
1. 10600. 
1. 10600. 
I. 20600. 

100. 50060. 
2. 10000. 
2. 20060. 

MO. Moo66. 
1. M666. 
3. 10000. 
1. 1066. 
1. 10000. 

1QQ. 5Oooo. 
106. 100064. 

1. 10000. 
0.1 loo.0 

100. 50066. 
1. 10000. 

10. loDO. 
Nil. 10660. 

5. lollo. 
2. 10060. 
1. 2oMlo. 
1. 10060. 

Mu-No &hmb RacRcc!hceL n?.xlOOO %-Winurn% WB-Noslmpk 

BC Ctwtlllcd Ansyer: D&d 
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CERTIFICATE OF ANALYSIS 
IPL 98L1358 

pjkG/b9 
2035 Columbh SIreel 
Venuruvor. B.C. 
CanadaV5Y au 

a 
tm**II~UInmmvM. Process lt.march Asmci8teB Ltd Phone (604) 818~7878 

Fan (w4)878-7896 
Project: 98-030 

1 snmrJla 1rRlln $t: : 
JW 06, 1999 
DO-3 31, 1998 2%!" 1of 1 ."‘.ll.,xm.nn"rn 

Al103 % 16.38 0.01 100.00 
BP0 0 0.26 0.01 100 .w 
Ca0 % 2.82 0.01 100.00 
Fez03 # 1.92 0.01 100.00 

z 0 0 4.85 0.81 0.01 0.01 lOO.86 io0.m 
Mm 0 0.03 0.01 100.00 
KC20 s 3.45 0.01 MO.00 
P205 % 0.06 0.01 loo.00 
SiO2 % 64.29 0.01 lw.68 
TiOl % 0.34 0.01 100.00 
'LO1 % 4.27 0.01 100.00 
Total I 99.48 0.01 105.00 
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a Cash Claims Expenses 1998-1999 

July 13, 1998 Assaying File #9802805 Cash Claims 

July 17, 1998 Assaying for Si-Al Test/Process Laboratory 

August 8,1998 Assaying for Si-Al Ratio Test 

July 15,1998 D. Hopper to Process Laboratory - 2 day 

July lo,1998 Nick Wychopin from Princeton - went to the Cash 
Claims and one assistant for samples 

July 10, 1998 Truck rental 

September 16, 1998 Assaying, Process Lab 

November 5,1998 University of B.C. for patent process 

November 12,1998 Fax to Process Lab 

a November 18,1998 Assaying 9802805R 

December 17, 1998 Process Laboratory 

January 19.1999 Process Laboratory 

February 18,1999 Report writing, research 

February 9,1999 Fax 

February 11,1999 Typing 

Total July 13 to September 16, 1998 

TotalPartlandPart2 

$ 28.73 

100.00 

100.00 

200.00 

400.00 

75.00 

300.00 
L203.73 

13.00 

4.56 

9.10 

300.00 

100.00 

600.00 

15.96 

50.00 
1,092.62 
1.203.73 
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STATEMENT OF QUALIFICATIONS FOR DOUGLAS H. HOPPER 

1. I attended the Haileybury School of Mining during the years 1962 to 1966 studying 
Mining Technology. 

2. Since the year 1964 I have worked with Hudson Bay Exploration, Kennecot Exploration, 
Sumitome Exploration and a number of other exploration companies as a field geologist, 
underground geologist, Diamond Drill supervision and other related duties concerning 
mining. 

l 
February 8,1999 

l 


