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INTRODUCTION 

In ,1982, t h e  water sampling programme continued i n  t he  p a t t e r n  

e s t a b l i s h e d  i n  1981. Samples were taken through t h e  win ter ,  s p r i n g  and 

i n t o  t h e  f a l l ,  approximately bi-monthly. Given t h e  f i n a n c i a l  and 

l o g i s t i c a l  r e s t r i c t i o n s  and t h e  f a c t  t h a t  one win ter  of da t a  had 

a l r eady  been gathered,  t he  programme was not  c a r r i e d  through the  

winter  o f  1982-83. F ie ld  samples were taken on t h e  fo l lowing  d a t e s :  

February 7 - 8 
Apr i l  12 - 13 
May 22 - 23 

August 7 - 8 
October 1 

The programme is not planned t o  cont inue i n  1983. Since d e t a i l s  

of t h e  water sampling programme a r e  not  recorded elsewhere, they  a r e  

descr ibed below. 

PURPOSE AND METHODS 

The water chemistry programme was e s t a b l i s h e d  t o  provide base l ine  

pre-development da t a  desc r ib ing  seasonal  v a r i a t i o n s  i n  the  n a t u r a l  con- 

s t i t u e n t s  of t h e  water bodies of the  p r o j e c t  a r ea .  The number of loca-  

t i o n s  sampled i n  1980 was unnecessar i ly  high so  t h e  programme was 

r ev i sed  f o r  I98 1. Sample s t a t i o n s  were e s t a b l i s h e d  a t  exponent ia l ly  

i nc reas ing  d i s t a n c e s  a p a r t ,  on I l l t y d  Creek from above t h e  p r o j e c t  a r e a  

t o  i t s  junct ion with t h e  Wind River.  S t a t i o n s  were a l s o  maintained on 

t h e  Wind River, above and below the  junc t ion  of I l l t y d  Creek, and on 

t h e  Pee l  River below the  e n t r y  of t he  Wind River.  Samples were a l s o  

taken near  t h e  mouths of t h r e e  streams d r a i n i n g  t h e  region of t he  c o a l  

depos i t s  and from four  l akes ,  two near t h e  coa l  depos i t s  and two near 

t h e  proposed p l a n t  s i t e .  A map of s i t e  l o c a t i o n s  accompanies t h e  1980 

r e p o r t  on the  water sampling programme (Environmental Report #4 i n  the  

Bonnet Plume f i l e ) .  



A t  t h e  t ime of sampling, f i e l d  measurements were made of d i s so lved  

oxygen content  and pH (1981-82) and of water temperature,  conduc t iv i ty  

and s a l i n i t y  ( l a t e  1982). Winter samples were taken through open l e a d s  

i n  streams and through holes  augered i n  t h e  lake  i c e .  A Yellow Springs 

Instrument Company Model 3 3  SCT Xeter was used f o r  f i e l d  de te rmina t ions  

of temperature,  conduct iv i ty  and s a l i n i t y .  Dissolved oxygen and 

temperature were measured with a YSI Model 57 Dissolved Oxygen Meter. 

The pH was determined i n  camp t h e  evening fo l lowing  sample c o l l e c t i o n  

with an  Orion Model 39A/F Por tab le  pH Meter. 

The water samples were c o l l e c t e d  with a sampling s t i c k  i n  an 

approximately "depth in t eg ra t ed"  manner, and were analyzed by Chemex 

Labora tor ies  us ing  s tandard  techniques acceptab le  t o  Environment 

Canada. Samples f o r  a n a l y s i s  €or c1isso'Lved metals  were f i xed  ~ i t h  

n i t r i c  a c i d  i n  t he  f i e l d .  I n  1982 t h e y  were a l s o  f i l t e r e d  i n  t he  

f i e l d .  Several  n u t r i e n t s  were added t o  t h e  ana lyses  i n  l a t e  1981, and 

aluminum was added i n  1982 when Chemex acquired new equipment t h a t  

could measure it accu ra t e ly .  

RESULTS 

The l abo ra to ry  r e s u l t s  compiled here  (Appendix I )  have not been 

formally compared t o  t h e  l i t e r a t u r e ,  b u t  they  apear  t o  be of a normal 

range. The f i e l d  r e s u l t s  (Appendix 11) a l s o  appear normal. The 

d isso lved  oxygen remains high i n  t h e  s t reams i n  win ter ,  r e f l e c t i n g  t h e  

numerous l eads  which remain unfrozen most of t he  winter .  The lakes  

show a t y p i c a l  dec l ine  i n  oxygen content  a s  t h e  ice-covered pe r iod  

progresses .  



A C I D I C  PRECIPITATION 

A simple measurement was undertaken i n  Apr i l  of 1982  a s  a  f i r s t  

s t e p  i n  de t e rn in ing  b a s e l i n e  da t a  on n a t u r a l  l e v e l s  of p r e c i p i t a t i o n  

a c i d i t y .  A 10 cent imet re  clia~neter p l a s t i c  tube gas used t o  ob ta in  

v e r t i c a l  samples of snow from the  v i c i n i t y  of t he  weat'1sr s t a t i o n .  T h e  

samples were melted i n  p l a s t i c  tubs  and t h e i r  pH determined with an 

Orion Model 39A/F Por t ab le  pH Meter. The r e s u l t s ,  on t h e  Apr i l  da t a  

shee t  (Appendix 11) (confirmed by l abo ra to ry  pH t e s t s ,  Appendix I )  show 

va lues  t y p i c a l  of win ter  snow, thus  sugges t ing  an uncontaminated 

n a t u r a l  p r e c i p i t a t i o n  regime. 

CONCLUSIONS 

These programmes provide a sound beginning f o r  water chemistry 

s t u d i e s  and an i n i t i a l  record  of p r e c i p i t a t i o n  base l ine  data. Fur the r  

work w i l l  be requi red  however, both i n  i n t e r p r e t i n g  the  e x i s t i n g  da t a  

and i n  f i e l d  sampling, before  an adequate da t a  base e x i s t s  f o r  prede-  

velopment environmental submissions t o  government agencies .  
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T. KJELDAHL NITROGEN (PPM) 
AMMONIA - NITROGEN (PPM) 0.02 

M E M B E R  
C A N A D I A N  T E S T I N G  
ASSOCIATION Certified by .. .. 



CALGARY SUITE 100 - 2021 - 41 AVENUE N.E. 
CALGARY, ALBERTA, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50th AVENUE 
EDMONTON, ALBERTA, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

GRANDE PRAIRIE 11037 - 92 AVENUE 
GRANDE PRAIRIE. ALBERTA, CANADA T8V 3J3 
TELEPHONE (403) 532-0227 

CERTIFICATE OF AkaigSDS 
MINERAL GAS WATER * OIL  SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

PAN OCEAN 
BONNET PLUME PROJECT DATE MARCH 11, 1982 
REC'D: FE3. 12/32 
LAB NO. 7830 PROJECT NO. 041 1-5-6722 

PARAMETERS #8 W8 

CALCIUM (PPM) 35.7 
MAGNESIUM (PPM) 12.7 
CHLORIDE (PPM) 1.20 
SULPHATE (PPM) 10.7 
TOTAL ALKALINITY (PPM AS CaC03 68 
P H .6 
CONDUCTANCE (UMHOS/CM) 290 
COLOUR (PTCO UNITS) <5 
TURBIDITY (JTU) 0.18 
TOTAL DISSOLVED SOLIDS (MG/L) 200. 
TOTAL SUSPENDED SOLIDS (MG/L) 1.2 
ACIDITY (PPM AS CaC03) <I .O 
NITRATE - -NITRITE (PPM N) 3.8 

I O N I C  
02 <o -0002 --- 

0.001 
COPPER (PPM) 0.002 <O. 001 
IRON (PPM) 0.09 <0.01 
CHROMIUM (PPM) (0.01 <0.01 

- MANGANES 0.01- --.- . 
ZINC (PP .003 
LEAD (PPM) 0.002 (0.002 
BARIUM (PPM) 0.2 0.2 
NICKEL (PPM) 0.004 <0.001 

- MERCURY -(PPM) ---- --- -- 0.00026 -- 0.00026 -- 
TOTAL HARDNES CaC03 
S. REACTIVE PHOSPHATE (PPM P) 0.004 
S. ORGANIC PHOSPHATE (PPM P) <0.003 
S. ORGANIC CARBON (PPM) 2.5 
T. KJELDAHL NITROGEN (PPN) 0.08 
AMMONIA - NITROGEN (PPM) <O.OI 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 



SUITE 100 - 2021 - 41 AVENUE N.E. 
CALGARY, ALBERTA, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50th AVENUE 
EDMONTON, ALBERTA, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

GRANDE PRAIRIE 11037 - 92 AVENUE 
GRANDE PRAIRIE. ALBERTA, CANADA T8V 3J3 
TELEPHONE (403) 532-0227 

CERTIFICATE OF NALYSIS 
MINERAL GAS WATER O IL  SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

PAN OCEAN 
BONNET PLUME PROJECT 
R E C ' D :  FEB. 12/82 
LAB NO. 1830 

DATE MARCH 11, 1982 

PROJECT NO. 041 1-5-6722 

PARAMETERS #9 W10 

CALCIUPI (PPM) 36.0 
MAGNESIUM (PPM) 13.2 
CHLORIDE (PPpl) 1.23 
SULPHATE (PPM) 12.8 
TOTAL ALKALINITY (PPM AS CaC03 
P H 
CONDUCTANCE (UNHOS/CM) 285 
COLOUR (PTCO UNITS) (5 
TURBIDITY (JTU) 0.14 
TOTAL DISSOLVED SOLIDS (M 200. 
TOTAL SUSPENDED SOLIDS (MG/L) 1.2 
ACIDITY (PPM AS CaC03) -4.0 
NITRATE-NITRITE (PPM N) .25 
TOTAL PHOSPHOROUS (PPM P) 0.004 

--ARSENIC (PPM 
CADMIUM (PPR) 
COPPER (PPM) 
IRON (PPM) 
CHROMIUM (PPM) 

- MANGANESE (PPM) 
ZINC (PPPII) 
LEAD (PPlsu 
BARIUM (PPM) 
NICKEL (PPM) 

-7lERCURY (PPM) -- -- 

TOTAL HARDNESS (PPM AS CaC03) 144. 
S. REACTIVE PHOSPHATE (PPM P I  (0.003 
S. ORGANIC PHOSPHATE (PPM PI  <O. 003 
S. ORGANIC CARBON (PPM) 2.2 
T. KJELDAHL NITROGEN (PPM 
AMMONIA - NITROGEN (PPM) 0.02 

TOTAL 
010 - 

0.001 
0.001 
0.03 
0.04 
0.01 

0.007 
(0. PO2 
0.3 

005 
.00010 

IONIC 
<0.0002 
0.001 
(0. C01 
a . 0 1  
<o .01 
<0.01 -- 

a. 001 
<C. 092 
0.2 
0.002 
a. 0001 0 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION Certified by . . . . . &.A.3 ?. . . . . . . . . 



J@ - CHEMEX 
CALGAHY SUITE 100 - 2021 - 41 AVENUE N.E. 

CALGARY. ALBERTA, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50th AVENUE 
EDMONTON, ALBERTA, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

GRANDE PRAIRIE 11037 - 92 AVENUE 
GRANDE PRAIRIE, ALBERTA, CANADA T8V 3J3 
TELEPHONE (403) 532-0227 

CERTIFICATE OF ANALYSIS 
MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

PAN OCEAN 
BONNET PLUME PROJECT 
R E C ' D :  FEB. 12/82 
LAB NO. 1830 

DATE MARCH 11, 1982 

PROJECT NO. 041 1-5-6722 

PARAMETERS # I 0  w12 

CALCIUM (PPM) 41.2 
MAGNESIUM (PPM) 14.2 
CHLORIDE (PPM) 21.5 
SULPHATE (PPM) 17.0 
TOTAL ALKALINITY (PPM AS CaC03) 16 
PH 8. 
CONDUCTANCE (UMHOS/CM) 380 
COLOUR (PTCO UNITS) <5 
TURBIDITY (JTU) 0.28 

- -  TOTAL DISSOLVED SOLIDS (M 
TOTAL SUSPENDED SOLIDS (MG/L) 2.0 
A C I D I T Y  (PPM AS CaC03) (1 .O 
N I T R A T H I T R I T E  (PPPI N) .355 
TOTAL PHOSPHOROUS (PPM P) 0.004 TOTAL 

--ARSENIC (P 01 6 -- 
CADMIUM (PPM) 0.001 
COPPER (PPM) 0. 005 
I R O N  (PPM) 0.14 
CHROFIIUPI (PPM <0.01 

- - - -  MANGANESE (PP - <0.01 
Z I N C  (PPM) 0.016 
LEAD (PPM) 0.005 
BARIUM (PPM) 0.2 

-- 
NICKEL (PPM) 

- - - -- - - 
0.009 

MERCURY (PPivl) -- ---<o. 00010 
TOTAL HARDNESS (PPM A S  CaC03) 161. 
S. REACTIVE PHOSPHATE (PPM PI (0.003 
S. O R G A N I C  PHOSPHATE (PPM P I  (0.003 
S. ORGANIC CARBON (PPM) 2.2 

I O N I C  
<0.0002 
0.001 
<0.001 
0.02 
<0.01 
<0.01 -- 
<0.001 
<0.002 
0.02 
0.083 
<0.00313 - 

T. KJELDAHL NITROGEN (PPM) 
AMMONIA - NITROGEN (PPM) 

CANADIAN TESTING 
ASSOCIATION Certified by . . . . . 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

E D M O N T O N  8764 - 5 0 T H  AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSiS 

(I MINERAL o GAS = WATER * OIL * SOILS VEGETATION * ENVIRONMENTAL ANALYSIS 

PAN OCEAN 
BONNET PLUME PROJECT DATE MARCH 11, 1982 
RECID: FEB. 12/82 
LAB. NO. 1830 PROJECT NO. 041 1-5-6722 

PARAMETERS # I1  L1 

CALCIUM (PPM) 9.21 
MAGNESIUM (PPM) 2.74 
CHLORIDE (PPM) 0.60 
SULPHATE (PPM) 2.4 
TOTAL ALKALINITY (PPM AS CaC03) 7.0 
PH 7.57 
CONDUCTANCE (UMHOS/CM) 220 
COLOUR (PTCO UNITS) 60 
TURBIDITY (JTU) - 4  
TOTAL DISSOLVED SOLIDS (MG/L 50 
TOTAL SUSPENDED SOLIDS (MG/L) 2.8 
A C I D I T Y  (PPM A S  CaC03) <I .O 
NITRATE-NITRITE (PPM N) -555 
TOTAL PHOSPHOROUS (PPM P) 0.008 TOTAL IONIC 
ARSENIC (PPM) -001 4 <o. 0002 
CADMIUM (PPM) 0.001 <0.001 
COPPER (PPM) 0.007 0.002 
IRON (PPM) 0.08 0.03 
CHROMIUM (PPM) (0.01 <0.01 
MANGANESE (PPM 0.01 0.01 - - 
ZINC (PPM) 0.012 0.002 
LEAD (PPM) 0.007 0.002 
BARIUM (PPM) <O.I <0.1 
NICKEL (PPM) 0.006 0.005 
MERCURY (PPM) 0.00010 <0.00010 
TOTAL HARDNESS (PPM AS CaC03) 34.3 
S. REACTIVE PHOSPHATE (PPM P I  0.003 
S. ORGANIC PHOSPHATE (PPM P) 0.003 
S. ORGANIC CARBON (PPM) 4.3 
T. KJELDAHL NITROGEN (PPM) -20 
AMMONIA - NITROGEN (PPM) 0.01 

M E M B E R  
3 

CANADIAN TESTING CERTIFIED BY / 
ASSOCIATION 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

* MINERAL GAS * WATER a OIL SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

PAN OCEAN 
BONNET PLUME PROJECT 
REC'D: FEB. 12/82 
LAB. NO. 1830 

DATE MARCH 11, 1982 

PROJECT NO. O 4 I  1-5-6722 

PARAMETERS # I 2  L2 

CALCIUM (PPM) 8.13 
MAGNESIUM (PPM) 2.69 
CHLORIDE (PPM) 0.50 
SULPHATE (PPM) 2.9 
TOTAL ALKALINITY (PPM AS CaC03 3.0 
PH 7.38 
CONDUCTANCE (UMHOS/CM) 6 5 
COLOUR (PTCO UNITS) 6 5 
TURBIDITY (JTU) 
TOTAL DISSOLVED SOLIDS (MG/L 
TOTAL SUSPENDED SOLIDS ( M G / L  2.4 
ACIDITY (PPM A S  CaC03) <I - 0  
NITRATE-NITRITE (PPM N) .03 
TOTAL PHOSPHOROUS (PPM P) 0.01 0 TOTAL IONIC 
ARSENIC (PPM) .0012 <0.0002 
CADMIUM (PPM) 0.001 <0.001 
COPPER (PPM) 0.011 0.006 
IRON (PPM) 0.19 0.17 
CHROMIUM (PPM) <0.01 <0.01 
MANGANESE (PPM .02 0.02 
ZINC (PPM) 0.015 0.005 
LEAD (PPM) 0.018 0.01 8 
BARIUM (PPM) ((3. I <O. 1 
NICKEL (PPM) 0.005 0.004 
MERCURY (PPM) 0.00010 <0.00010 
TOTAL HARDNESS (PPM AS CaC03) 31 - 4  
S. REACTIVE PHOSPHATE (PPM P) 0.004 
S. ORGANIC PHOSPHATE (PPM P) <O. 003 
S. ORGANIC CARBON (PPM) 16.8 
T. KJELDAHL NITROGEN (PPM 0.59 
AMMONIA - NITROGEN (PPM) 0.16 

M E M B E R  
C A N A D I A N  T E S T I N G  
ASSOCIATION 



C A L G A R ~  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CEiVIFICATE OF ANALYSIS 

MINERAL GAS * WATER a OIL " SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

PAN OCEAN 
BONNET PLUME PROJECT DATE MARCH 11, 1982 
REC'D: FEB. 12/82 
LAB. NO. 1830 PROJECT NO. 041 1-5-6722 

PARAMETERS -- # I 3  L3 

CALCIUM (PPM) 
MAGNESIUM (PPM) 
CHLORIDE (PPM) 
SULPHATE (PPM) 
TOTAL ALKALINITY (PPM AS CaC03) 
PH 
CONDUCTANCE (UMHOS/CM) 
COLOUR (PTCO UNITS) 
TURBIDITY (JTU) 
TOTAL DISSOLVED SOLIDS (MG/L) 
TOTAL SUSPENDED SOLIDS (MG/L) 
ACIDITY (PPM AS CaC03) 
N I T R A T H I T R I T E  (PPM N) 
TOTAL PHOSPHO 
ARSENIC (PPM) 
CADMIUM (PPM) 
COPPER (PPM) 
IRON (PPM) 
CHROMIUM (PPM) 
MANGANESE (PPM) 
ZINC (PPM) 
LEAD (PPM) 
BARIUM (PPM) 
NICKEL (PPM) 
MERCURY (PPM) 
TOTAL HARDNESS (PPM AS CaC03) 
S. REACTIVE PHOSPHATE (PPM P) 
S. ORGANIC PHOSPHATE (PPM P) 
S. ORGANIC CARBON (PPM) 
T. KJELDAHL NITROGEN (PPM) 
AMMONIA - NITROGEN (PPM) 

61.9 
19.6 
1.20 
7.8 
281. 
8.02 
51 0 
<5 
0.4 
350 
1.6 
<I -0 
-059 
0.006 TOTAL 

.0004 
.002 

0.005 
0.12 
<0.01 

-03 
0.022 
0.007 
0.1 
0.005 

.00010 
235. 
<O.OO3 
(0.003 
4.5 

IONIC 
<o. 0002 
0.001 
0. OOS 
0.12 
<0.01 
0.02 - 
0.002 
0.006 
0.1 
0.005 
<o. 0001 0 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

@ MINERAL Q GAS WATER * OIL SOILS VEGETATION a ENVIRONMENTAL ANALYSIS 

PAN OCEAN 
BONNET PLUME PROJ ECT 
REC'D: FEB. 12/82 
LAB. NO. 1830 

DATE MARCH 11, 1982 

PARAMETERS # I 4  L4 

CALCIUM (PPM) 4.14 
MAGNESIUM (PPM) 1.60 
CHLORIDE (PPM) 0.52 
SULPHATE (PPM) 3.5 
TOTAL ALKALINITY (PPM AS CaC03 4.0 
P H -59 
CONDUCTANCE (UMHOS/CM) 39 
COLOUR (PTCO UNITS) 60 
TURBIDITY (JTU) -6  
TOTAL DISSOLVED SOLIDS (MG/L 0. 
TOTAL SUSPENDED SOLIDS (MG/L) 4.8 
A C I D I T Y  (PPM AS CaC03) 4.0 
NITRATHITRITE (PPM N) -066 
TOTAL PHOSPHO 
ARSENIC (PPM) 
CADMIUM (PPM) 
COPPER (PPM) 
I R O N  (PPM) 
CHROMIUM (PPM) 
MANGANESE (PPM) 
ZINC (PPM) 
LEAD (PPM) 
BARIUM (PPM) 
NICKEL (PPM) 
MERCURY (PPM) 
TOTAL HARDNESS (PPM AS CaC03) 
S. REACTIVE PHOSPHATE (PPM P) 0.006 
S. ORGANIC PHOSPHATE (PPM P I  <0.003 
S. ORGANIC CARBON (PPM) 18.4 
T. KJELDAHL NITROGEN (PPM) 0.63 
AMMONIA - NITROGEN (PPM) 0.03 

TOTAL 
0. OOO? 
<o .001 
0.005 
0.89 
co.01 
0.07 
0.016 
0.009 
0.1 
0.008 
0.0001 6 

IONIC 
<o .0002 
<0.001 
0.002 
0.87 
<0.01 
0.05 
0.007 
0.006 
0.1 
0.006 
0.00016 - 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5KB 
TELEPHONE (403) 465-9877 

CERTIFICATE OF AhIALYSIS 

4 MINERAL GAS WATER * OIL SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

PAN OCEAN 
BONNET PLUME PROJECT 
REC'D: FEB. 12/82  
LAB. NO, 1830 

DATE MARCH 11, 1982 

PROJECT NO. 041 1-5-6722 

PARAMETERS 

CALCIUM (PPM) 
MAGNESIUM (PPM) 
CHLORIDE (PPM) 
SULPHATE (PPM) 
TOTAL ALKALINITY (PPM AS CaC03 
PH 
CONDUCTANCE (UMHOS/CM) 
COLOUR (PTCO UNITS) 
TURBIDITY (JTU) 
TOTAL DISSOLVED SOLIDS (MG/ 
TOTAL SUSPENDED SOLIDS (MG/L) 
ACIDITY (PPM AS CaC03) 
NITRATE--NITRITE (PPM N) 
TOTAL PHOSPHO 
ARSENIC (PPM) 
CADMIUM (PPM) 
COPPER (PPM) 
IRON (PPM) 
CHROMIUM (PPM) 
MANGANESE (PPM 
ZINC (PPM) 
LEAD (PPM) 
BARIUM (PPM) 
NICKEL (PPM) 
MERCURY (PPM) 
TOTAL HARDNESS (PPM AS CaC03) 
S. REACTIVE PHOSPHATE (PPM P) 
S. ORGANIC PHOSPHATE (PPM P I  
S. ORGANIC CARBON (PPM) 
T. KJELDAHL NITROGEN (PPM) 
AMMONIA - NITROGEN (PPM) 

TOTAL IONIC 

M E M B E R  
CANADIAN TESTING CERTIFIED BY 
ASSOCIATION 



CHEMEX 
CALGAf lY  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 8764 - 5 0 T H  AVE. E D M O N T O N ,  CANADA T6E 5K8 

TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER * OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 
PAN OCEAN 
BONNET PLUME PROJECT 
REC'D: FEB. 12/82 
LAB. NO. 1830 

,A,, MARCH 11, 1982 

PROJECT NO. O 4 I  

I PARAMETERS # I 6  ? I 
CALCIUM (PPM) 45.0 
MAGNESIUM (PPM) 13.5 
CHLORIDE (PPM) 4.05 
SULPHATE (PPM) 26.8 
TOTAL ALKALINITY (PPM AS CaC03 56. 
PH -85 
CONDUCTANCE (UMHOS/CM) 290 
COLOUR (PTCO UNITS) <5 
TURBIDITY (JTU) 0.38 
TOTAL DISSOLVED SOLIDS (MG/L 00. 
TOTAL SUSPENDED SOLIDS (MG/L - 6  
ACIDITY (PPM AS CaC03) 3.0 
N I T R A T H I T R I T E  (PPM N) -99 
TOTAL PHOSPHOROUS (PPM P) 0.004 
ARSENIC (PPM 
CADMIUM (PPM 
COPPER (PPM) 
IRON (PPM) 
CHROMIUM (PPM) 

- MANGANESE (PPM 
ZINC (PPM) 
LEAD (PPM) 
BARIUM (PPM) 
NICKEL (PPM) 
MERCURY CPPM) 
TOTAL HARDNESS (PPM AS CaC03) 168. 
S. REACTIVE PHOSPHATE (PPM P) 0.003 
S. ORGANIC PHOSPHATE (PPM P) (0.003 
S. ORGANIC CARBON (PPM) (0.2 
T. KJELDAHL NITROGEN (PPM) 0.15 
AMMONIA - NITROGEN (PPM) <0.01 

TOTAL IONIC 
0.0003 <0.0002 
0.001 0.001 
0.005 0,001 
0.08 0.03 
(0.01 <0.01 
<0.01 -<O.O 
0.014 0.004 
0.01 0 <o. 002 
0.3 0.2 
0.009 0.005 
0,00056 _ 0.00016 

M E M B E R  
CANADIAN TESTING CERTIFIED BY 
ASSOCIATION 

- 





CHEMEX 
LrllLUMt\ I n 8"" - L U L I  - - 0  n"LI""L I . . L .  

CALGARY. ALBERTA, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50th AVENUE 
EDMONTON, ALBERTA, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

GRANOE PRAIRIE 8504-112 STREET 
GRANDE PRAIRIE, ALBERTA, CANADA T8V 5x4 
TELEPHONE (403) 532-0227 

CEWTIFBCATE OF ANALYSIS 
MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION : Glenn Brown 

Pan Ocean 
Water Analysis  - Rec. A p r i l  16, 1982 
Bonnet Plume Prov. 

OAT' A p r i l  30, 1982 

0411 5 7213 

LAB # 7 

SNOW 
ItBl1 

5.80 

P 

.......... CANADIAN TESTING 
ASSOCIATION Certified by . . 

Q 



" E CHEMEX 
CERT 

* MINERAL * GAS 0 WATER 

ATTENTION : Glenn Brown 
Pan Ocean 

Water Analysis 

CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

IFICATE OF ANALYSIS 

OIL a SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

DATE Apr i l  30, 1982 

PROJECT NO. 0411 5 7213 

PARAMETERS SAMPLE NO. I - 4 

CALCIUM ( P P d  40.5 
MAGNESIUM (PPm) 12.1 
CHLORIDE ( P P d  0.3 
SULFATE 20.0 
T . ALKALINITY 120 
PH 8.01 
CONDUCTANCE (umhoslcm) 247 
COLOUR < 5  
TURBIDITY 
T. DISSOL 
T. SUSPENDED SOLIDS (mg/L) 10.8 

AC ID ITY ( P P d  < 1.0 
NITRATE-NITRITE (PPm N) 64. 
TOTAL PHOSPHOROUS (PP 0.00 
ARSENIC (PP 0.0004 
CADMIUM ( P P d  < 0,001 < 0.001 
COPPER ( P P d  0.005 0.002 
IRON ( P P d  0.07 < 0.01 

- -- -- -- CHROMIUM - --- - - - ( p p d  -- - 
---<0.001 - -  < 0.001 

MANGANESE ( P P ~  ( 0.01 t o .  01 
ZINC ( P P ~  0.047 0.007 
LEAD (PPm < 0.002 
BARIUM (PPm 0.2 
NICKEL - - - - -  PPm - (0.00 
MERCURY ( P P d  0.00016 0.00016 
T. HARDNESS (ppm as CaCO 151. 
s. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm $1 0.004 
S.  ORGANIC PHOSPHATE (ppm 0.0 
S.  ORGANIC CARBON ( P P d  1.1 
T. KJELDAHL NITROGEN (ppm) 0.56 
AMMONIA (PPm N) (0.01 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CER1-FICATE OF ANALYSIS 

0 MINERAL GAS a WATER OIL a SOILS VEGETATION * ENVIRONMENTAL ANALYSIS 

ATTENTION : Glenn Brown 

Pan Ocean 

Water Analysis - Rec. April  16, 1982 

DATE Apri l  30, 1982 

PROJECT NO. 0411 5 7213 

I PARAMETERS 
SAMPLE NO. I - 6 

CALCIUM ( P P d  50.0 
MAGNESIUM (PPm) 14.8 
CHLORIDE ( P P d  0.3 

I SULFATE ( P P d  - 20.7 
T. ALKALINITY (ppm as CaC03) 133 
PH 7.64 
CONDUCTANCE (umhos/ cm) 326 
COLOUR pt,CO units) < 5 
TURBIDITY (JTU) - - -  - - -  -- 
T. DISSOLVED SOLIDS (mg/L) 
T. SUSPENDED SOLIDS (mg/L) 7.6 
ACIDITY ( P P ~  (1.0 
NITRATE-NITRITE ( P P ~  N) .48 
TOTAL PHOSPHOROUS ( P P ~  P)  - - 

TOTAL .013 
ARSENIC ( P P d  0.0004 
CADMIUM ( P P d  < 0.001 < 0.001 
COPPER ( P P d  0.003 0.001 
IRON (PPm) 0.17 < 0.01 
CHROMIUM PPm 0,001 .001 
MANGANESE PPm < 0.01 (0.01 
ZINC ( P P d  0.031 0.006 
LEAD ( P P d  0.002 (0.002 
BARIUM PPm 0.5 0.2 
NICKEL . --- PPm .003 -- 0,002 -- 
MERCURY PPm .00024 0.00024 
T.. HARDNESS (ppm as CaCO ) 186. 
s. REnmrvE PHOSPHATE (oPo4 ( P P ~  a) < 0.003 
S. ORGANIC PHOSPHATE (ppm P )  < 0.003 
S. ORGANIC CARBON ( P P ~  
T. KJELDAHL NITROGEN (ppm) 0.20 
AMMONIA (PPm N) (0.01 

CTA 
M E M B E R  
C A N A L ~ A N  TESTING 
ASSOClATlON 

CERTIFIED BY 



MINERAL * GAS 0 WATER a 

CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

K A T E  OF ANALYSIS 

OIL * SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

Water Analysis - Rec. April 

DATE April 30, 1982 

16, 1982 PRoJECTNO' 041157213 

PARAMETERS SAMPLE NO. I - 8 

CALCIUM ( P P d  43.2 
MAGNESIUM ( P P ~  12.4 
CHLORIDE ( P P ~  0.25 
SULFATE ( P P ~  6.8 
T. ALKALINITY (ppm as CaC03) 118 
p1.I 7.83 
CONDUCTANCE (umhos/cm) 5522 

TURBIDITY 

T. SUSPENDED SOLIDS ( m g / ~ )  .4 
ACIDITY ( P P ~  <1.0 
NITRATE-NITRITE (PPm N 8.5 
TOTAL PHOSPHOROUS ( P P ~  P --- TOTA .003 ON I 
ARSENIC ( P P ~ )  0.000 . 00 
CADMIUM ( P P ~  < 0.001 < 0.001 
COPPER ( P P d  0.002 0.001 
IRON ( P P d  0.02 < 0.01 
CHROMIUM - - -  ( P P ~  . 00 < 0.001 - 
MANGANESE ( P P ~  < 0.01 (0.01 
ZINC ( P P ~  0.011 0.011 
LEAD (PPm) 0.011 0.011 
BARIUM ( P P d  0.2 0.2 
NICKEL ( P P ~  - --- - ---0.001 - - < 0.001 
MERCURY ( P P ~  0.00018 0.00010 
T. HARDNESS (ppm as  CaCO ) 15 9 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3 )  0.003 
S. ORGANIC PHOSPHATE (ppm 
S.  ORGANIC CARBON ( P P d  
T. KJELDAHL NITROGEN (ppm) 
AMMON IA (PPm N) (0.01 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

E D M O N T O N  8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

0 MINERAL GAS * WATER * OIL SOILS VEGETATION * ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 
DATE A p r i l  30, 1982 

Pan Ocean 

Water Analys i s  - Rec. A p r i l  16, 1982 PROJECT NO. 0 411 5 72 

PARAMETERS SAMPLE I - 11 
- 

CALCIUM ( P P ~  
MAGNESIUM ( P P ~ )  
CHLORIDE ( P P d  
SULFATE ( P P d  
T. ALKALINITY (ppm as CaC03) 
pH 
CONDUCTANCE (umhos/ cm) 
COLOUR pt.CO units) 
TURBIDITY (JTU 
T. DISSOLVED SOLIDS (mg/ 
T. SUSPENDED SOLIDS ( m g / ~ )  1 .6  
ACIDITY ( P P ~ )  < 1 .0  
N ITRATE-NITRITE (Ppm N)  .345 
TOTAL PHOSPHOROUS .003 
ARSENIC 
CADMIUM ( P P ~  < 0.001 < O.( 
COPPER (PPm) 0.002 (0. ( 

IRON (PPm) 0.07 < O . (  
CHROMIUM -- _- -- _ --(0.00 (0. ( 

MANGANESE ( P P d  <O. 01 <O. ( 

Z I N C  ( P P ~ )  0.057 0. ( 

LEAD ( P P ~ )  < 0.002 <O. ( 

BARIUM ( P P ~  0.2 0.2 
- - - - - -  "<0 .001  0. ( 

< 0.0001 0 (0. ( 

T. HARDNESS (ppm as CaCO a 173. 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm ) (0.003 
S. ORGANIC PHOSPHATE (ppm P)  0.003 
S. ORGANIC CARBON ( P P ~ )  - 2  
T. KJELDAHL NITROGEN (ppm) .2  
AMMONIA (PPm N) 0.01 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERT1F1CATE OF ANALYSIS 

MINERAL GAS WATER OIL a SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

Water Analysis - R e c .  Apri l  16, 1982 

DATE Apr i l  30, 1982 

PROJECT NO. 0411 5 7213 

PARAMETERS SAMPLE NO. I - 14 

CALCIUM (PPd 36.2 
MAGNESIUM (PPm) 15.7 
CHLORIDE (PPm) 1.90 
SULFATE (PPd 10.3 
T. ALKALINITY (ppm a s  CaC03) 140 
pH 7.97 
CONDUCTANCE (umhos/ cm) 285 

2 
5. 

T. SUSPENDED SOLIDS (mg/~) 6.4 
ACIDITY (PPd <1.0 
NITRATE-NITRITE 5.0 
TOTAL PHOSPHOROUS 0.007 
ARSENIC 
CADMIUM (PPd (0.001 
COPPER (PPd 0.003 
IRON (PPd 0.22 
CHROMI PP* - 0.00 
MANGANESE (PPd (0.01 
Z I N C  ( P P ~  0.045 
LEAD (PPm) 0.011 
BARIUM (PPd 0.2 
N XCKEL (PPm . 00 
MERCURY (PPm) 0.0001 1 
T. HARDNESS (ppm as CaCO ) 155. 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~  (ppm 9) < 0.003 
S. ORGANIC PHOSPHATE (ppm 
S. ORGANIC CARBON ( P P ~  
T. KJELDAHL NITROGEN (ppm) 0.15 
AMMONLA (PPm N) (0.01 

M E M B E R  
C A N A D I A N  T E S T I N G  CERTIFIED BY 
A S S O C I A T I O N  



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTCIJ 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

* MINERAL GAS WATER * OIL SOILS * VEGETATION a ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

Water Analysis  - Rec. Apr i l  16, 1982 

DATE A p r i l  30, 1982 

PROJECT NO. 0411 7213 

PARAMETERS SAMPLE NO. L - 1 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T. ALKALINITY 
P H 
CONDUCTANCE 
COLOUR 

( P P d  
( P P d  
( P P d  
( P P d  
(ppm as CaC03) 

(umho s/ cm)  
pt.CO u n i t s )  

TURBIDITY TU 
T. DISSOLV d 
T. SUSPENDED SOLIDS ( m g / ~ )  2 
ACIDITY ( P P ~  < 1.0  
NITRATE-N ITRITE ( P P ~  N) . I39  
TOTAL PHOSPHOROUS (PP N I  
ARSENIC (PP 0 0 
CADMIUM ( P P ~  < 0.001 < 0.001 
COPPER ( P P d  0.006 0.003 
IRON ( P P d  0.13 0.13 
CHROMIUM P P ~ )  0.00 
MANGANESE P P d  (0.01 0.01 
Z I N C  ( P P d  0.061 0.061 
LEAD ( P P d  0.042 < 0.002 
BARIUM ( P P ~  0.2 0.2 
N I C  PPm .004 " - 
MER PPm .00018 
T.. HARDNESS (ppm as CaCO ) 40.0 
s. REACTIVE PHOSPHATE (OP04) (pprn 3 )  0.003 
S. ORGANIC PHOSPHATE (ppm P)  (0.003 
S. ORGANIC CARBON ( P P d  - -  - - 12.3 _ 
T. KJELDAHZ, NITROGEN (ppm) 0.50 
AMMONIA (PPm N) < 0.01 

C A N A D I A N  T E S T I N G  
ASSOCIATION 



' E CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 

TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL " SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION : Glenn Brown 

Pan Ocean DATE A p r i l  30, 1982 

Water Analys i s  - RBc. A p r i l  30, 1982 PROJECT NO. 
0411 5 7213 

I PARAMETERS SAMPLE NO. L - 2 

CALCIUM ( P P d  10.8 
MAGNESIUM (PPm) 3.94 
CHLORIDE ( P P d  0.70 
SULFATE .8 
T. ALKALINITY 9. 
pH 6.88 
CONDUCTANCE (umhos/cm) 73 
COLOUR 60 
TURBIDITY -- 
T. DISSOLVED SOLIDS 
T. SUSPENDED SOLIDS (mg/L) 2.4 
ACIDITY ( P P d  (1 .0  
N ITRATE-N ITRITE ( P P ~  N) .5 
TOTAL PHOSPHOROUS ( P P ~  P) - TOT 0.00 ON I C  
ARSENIC ( P P d  0.00 ,0002 
CADMIUM ( P P d  < 0.001 < 0.001 
COPPER ( P P d  0.003 0.001 
IRON ( P P d  0.17 0.17 
CHROMIUM ( P P d  - -- - < 0.001 - - - - < 0.001 
MANGANESE ( P P d  0.02 ( 0.01 
Z I N C  (PPm) 0.101 0.008 
LEAD ( P P d  0.028 ( 0.002 
BARIUM ( P P d  0.3 0.3 
NICKEL ( P P ~  - -  <O. 00 0.001 
MERCURY ( P P ~  0.00025 0.00012 
T.. HARDNESS (ppm as CaCO ) 43.2 
S. REACTIVE PHOSPHATE (OP04) (ppm 9) 0.003 
S. ORGANIC PHOSPHATE (ppm . O  
S. ORGANIC CARBON ( P P ~  7. 
T. KJELDAHL NITROGEN (ppm) 0.69 
AMMONIA (PPm N)  0.17 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

- .  . 

CERTIFIED BY 

- 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDlAONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

* MINERAL GAS * WATER OIL SOILS " VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean DATE Apri l  30, 1982 

Water Analysis - Rec. April  16, 1982 PROJECT NO. 0411 5 7213 

PARAMETERS 
SAMPLE NO. L - 3 

CALCIUM ( P P d  
MAGNESIUM (PPm) 
CHLORIDE ( P P d  
SULFATE ( P P d  
T. ALKALINITY (ppm as CaC03) 
pH 
CONDUCTANCE (umho s/ cm)  
COLOUR pt.CO units) 
TURBIDITY JTU .6 
T. DISSOL m d  40 
T.. SUSPENDED SOLIDS ( m g / ~ )  < .4 
ACIDITY ( P P ~  < 1.0 
NITRATE-NITRITE (PPm N) .46 
TOTAL PHOSPHOROUS (ppm p )  - -- 
ARSENIC ( P P d  
CADMIUM ( P P d  (0.001 < 0.001 
COPPER (PPm) 0.003 0.002 
IRON (PPm) 0.97 0.53 
CHROMI PPm) 0.00 
MANGAN P P d  0.14 
ZINC ( P P ~  0.085 0.023 
LEAD ( P P ~ )  < 0.002 < 0.002 
BARIUM ( P P ~  0.5 0.5 
NICKEL - - - ( P P d  - - 0.002 - - 0.001 
MERCURY (PPm) 0.00020 0.000 
T.. HARDNESS (ppm as CaCO ) 115. 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm $1 0.004 
S. ORGANIC PHOSPHATE (ppm P)  (0.003 
S. ORGANIC CARBON (PPm) 4. 
T. KJELDAHL NITROGEN (ppm) .5 
AMMONIA ( P P ~  N) < 0.01 

1 
CTA 

M E M B E R  
CANADIAN TESTING CERTIFIED BY- 
ASSOCIATION 

--- - . - -- - . ---- - - -  



CALGAnY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

MINERAL GAS * WATER OIL SOILS * VEGETATION * ENVIRONMENTAL ANALYSIS 

ATTENTION : Glenn Brown 

P a n  O c e a n  

W a t e r  A n a l y s i s  - REc.  A p r i l  16, 1982 

DATE A p r i l  30, 1982 

0411 5 7213 

PARAMETERS SAMPLE NO. L - 4 

CALCIUM (PPd 11.5 
MAGNESIUM (PPd 3.86 
CHLORIDE (PPd 1.10  
SULFATE 13.8 
T.  ALKALINITY 32.8 
PH 6.10 
CONDUCTANCE (umhos/crn) 7 9 
COLOUR t . C O  units 250 
TURBIDITY 1 0  
T.  DISSOLV 5. 
T. SUSPENDED S O L I D S  (mg/~) 52. 
A C I D I T Y  ( P P ~  < 1 . 0  
NITRATE-NITRITE (PPm N) 5 .0  
TOTAL PHOSPHOROUS (PP TOTAL .049 I O N I C  
ARSENIC (PP .0014 .0010 
CADMIUM (PPd 0.002 0.002 
COPPER (PP~) 0.006 0.005 
IRON (PPd 8.82 4.92 
CHROMIUM P P ~ )  0.00 0.00 
MANGANESE (PP~) 0.43 0.07 
Z I N C  (PPd 0.041 0.025 
LEAD (PPd 0.010 <O. 002 
BARIUM ( P P ~  0.5 0.2 
NICKEL P P ~ )  .01 .013 
MERCURY (PPd 0.00054 CO. 00010 
T.. HARDNESS (ppm as CaCO 44.6 
S. W ~ I V E  PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3) 0.012 
S. ORGANIC PHOSPHATE (ppm P)  0.003 
S. ORGANIC CARBON - ( P P ~  32.7 
T. KJELDAHL NITROGEN (ppm) 4.10 
AMMONIA (PPm N) 0.09 

CTA w M E M B E R  
C A N A D I A N  T E S T I N G  
ASSOCIATION 

CERTIFIED BY- 



CERTIFICATE O f  

C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

MINERAL GAS a WATER OIL * SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

DATE A p r i l  30, 1982 

PROJECT NO. 0411 5 7213 
Water Analys is  - Rec. A p r i l  16, 1982 

PARAMETERS SAMPLE NO S - 2 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T. ALKALINITY 
pH 
CONDUCTANCE 
COLOUR 
TURBIDITY 
T. DISSOLVED SOLIDS 
T. SUSPENDED SOLIDS 
ACIDITY 

( P P d  
( P P d  
( P P d  
( P P d  
(ppm as CaC03) 

(umhos/cm) 
pt.CO units) 

NITRATE-NITRITE 11.5 
TOTAL PHOSPHOROUS 
ARSENIC 
CADMIUM 
COPPER 
IRON 
CHROMIUM - - -- 
MANGANESE 
Z I N C  
LEAD 
BARIUM 

- TOTAL 
0.0002 

O N I C  
0002 

< 0.001 
t 0.001 
< 0.01 

< 0.01 
0.007 

< 0.002 
0.02 

NICKEL P P ~ )  .001 
MERCURY P P ~ )  .00010 - - 
T.. HARDNESS (ppm as CaCO ) 157. 
S. REACTIVE PHOSPHATE (OP04) (ppm 9) 0.003 
S. ORGANIC PHOSPHATE (ppm P)  < 0.003 
S. ORGANIC CARBON 1.7 
T. KJELDAHL NITROGEN (pp 0.12 
AMMONIA ( P P ~  N) (0.01 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

MINERAL GAS * WATER I OIL SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION : Glenn Brown 

Pan Ocean 
DATE A p r i l  30, 1982 

PROJECT NO. 
Water Ana lys i s  - Rec. A p r i l  16, 1982 0411 5 7213 

PARAMETERS SAMPLE NO. S - 3 

CALCIUM ( P P d  41.2 
MAGNESIUM ( P P d  13.3 
CHLORIDE ( P P d  0.32 
SULFATE ( P P d  2.6 
T . ALKALINITY (ppm as CaC03) 140 
PH 8.09 
CONDUCTANCE (umhos/ cm) 281 
COLOUR t . C  
TURBIDITY JTU 
T. DISSOLVE m d  
T. SUSPENDED SOLIDS ( m g / ~ )  8 
ACIDITY ( P P d  (1.0 
NITRATE-NITRITE (PPm N) 10.9 
TOTAL PHOSPHOROUS ( P P ~  P) .011 I O N I C  
ARSENIC ( P P ~  .0002 
CADMIUM ( P P d  < 0.001 (0.001 
COPPER ( P P d  0.002 ( 0.001 
IRON ( P P d  0.19 (0.01 
CHROMI Pm) - - (0 .00  . 00 
MANGANESE ( P P d  0.01 CO. 01  
Z I N C  ( P P d  0.018 0.005 
LEAD ( P P d  0.017 < 0.002 
BARIUM 0.2 0.2 
NICKEL 0.001 0.00 
MERCURY ( P P d  ( 0.00010 (0.00010 
T.. HARDNESS (ppm as CaCO ) 158. 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 9 )  0.003 
S. ORGANIC PHOSPHATE (ppm P)  < 0.003 
S. ORGANIC CARBON (PPm) 2.1 
T. KJELDAHL NITROGEN (ppm) 0.20 
AMMONIA ( P P ~  N) 0.02 

C TA 
M E M B E R  
C A N A D I A N  T E S T I N G  
ASSOCIATION 

CERTIFIED BY 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMOPITON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTlr'lCATE OF ANALYSIS 
MINERAL GAS -D WATER 0 OIL SOILS VEGETATION a ENVIRONMENTALANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 
DATE 

April 30, 1982 

Water Analysis - Rec. April 16, 1982 PROJECT NO. 0411 5 7213 

PARAMETERS SAMPLE NO. W-1 

CALCIUM ( P P ~  
MAGNESIUM ( P P d  
CHLORIDE (PPm) 
SULFATE ( P P d  - 
T . ALKALINITY (ppm as CaC03) 
P H 
CONDUCTANCE (who s / cm) 
COLOUR pt.CO units) 
TURBIDITY (JTU) -- 
T. DISSOLVED SOLIDS ( m g / ~ )  
T. SUSPENDED SOLIDS ( m g / ~ )  

ACIDITY ( P P d  
NITRATE-NITRITE ( P P ~  N )  - -  - 
TOTAL PHOSPHOROUS (PPm ON I C  
ARSENIC ( P P )  0002 
CADMIUM ( P P ~  < 0.001 < 0.001 
COPPER ( P P ~  0.002 < 0.001 
IRON ( P P d  0.04 (0.01 
CHROMIUM 0.001 
MANGANESE 0.01 
ZINC ( P P d  0.016 0.005 
L W  ( P P d  0.016 < 0.002 
BARIUM ( P P d  0.5 0.5 
NICKEL - -  -- - ( P P ~  < 0.001 - 0.001 
MERCURY ( P P ~  < 0.00010 0.00010 - -- 
T.. HARDNESS (ppm as CaCO ) 148. 
S. REACTWE PHOSPHATE ( 0 ~ 0 ~ )  (ppm $1 0.003 
S. ORGANIC PHOSPHATE (ppm P) < 0.003 
S. ORGANIC CARBON ( P P d  - - 

T. KJELDAHL NITROGEN (ppm) 
AMMONIA ( P P ~  N) 0.03 

M E M B E R  
CANADIAN TESTING 
A S S O C I A T I O N  

CERTIFIED BY 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

* MINERAL GAS WATER OIL " SOILS * VEGETATION * ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean DATE A p r i l  30, 1982 

Water Analys i s  - REc. A p r i l  16,  1982 NO. 0411 5 7213 

PARAMETERS 
-- - 

SAMPLE NO. W - 4 

CALCIUM ( P P d  34.9 
MAGNESIUM (PPm) 16.0 
CHLORIDE ( P P ~  1.32 
SULFATE ( P P ~  2.0 
T. ALKALINITY (ppm as CaC03) 129 
PH 8.09 
CONDUCTANCE (umhos/cm) 267 
COLOUR 
TURBIDIT 
'E DISSO 
'E SUSPENDED SOLIDS ( rng /~ )  2 

ACIDITY ( P P ~  < 1 . 0  
NITRATE-NITRITE (ppm N) .55 
TOTAL PHOSPHOROUS ( P P ~  P )  - TOTAL 0.00 IONIC 
ARSENIC ( P P d  < 0.0002 .0002 
CADMIUM ( P P d  (0.001 < 0.001 
COPPER ( P P d  0.029 ( 0,001 
IRON ( P P ~  < 0.01 ( 0.01 
CHROMI PPm - (0 .00 0.00 
MANGANESE ( P P d  (0.01 ( 0.01 
Z I N C  ( P P d  0.055 0.003 
LEAD ( P P ~  0.016 < 0.002 
BARIUM 0.5 0.3 
NICKEL . 00 < 0.001 
MERCURY ( P P d  <O.  00010 ( 0.00010 
T.. HARDNE!; S (ppm as CaCO ) 153. 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3) <O. 003 
S. ORGANIC PHOSPHATE (ppm . O  
S. ORGANIC CARBON ( P P d  . 5  
T. KJELDAHL NITROGEN (ppm) 0.20 
AMMONU (PPm N)  < 0.01 

M E M B E R  
C A N A D I A N  T E S T I N G  
ASSOCIATION 

CERTIFIED BY 

- -  - d 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

CDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE 01' ANALYSIS 

MINERAL GAS WATER * OIL ;3 SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown A p r i l  30, 1982 
DATE 

Pan Ocean 
0411 5 7213 

Water Analys i s  - Rec. A p r i l  16, 1982 PROJECT NO. 

PARAMETERS SAMPLE NO. W - 8 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T. ALKALINITY (ppm as CaCO,) 

J 

pH 
CONDUCTANCE (umho s /  cm) 
COLOUR p t .  CO units) 
TURBIDITY (JTU) - - .. 
T. DISSOLVED SOLIDS (mg/L) 
T. SUSPENDED SOLIDS 
ACIDITY 
NITRATE-NITRITE 
TOTAL PHOSPHOROUS 
ARSENIC 
CADMIUM 
COPPER 
IRON 
CHROMIUM 
MANGANESE 

3.2 
< 1.0 

31.5 
- -  -. TOTAL 0.009 < 0.0002 

< 0.001 
0.002 
0.05 

I O N I C  
f 0.0002 
< 0.001 
< 0.001 
< 0.01 

ZINC ( P P ~ )  
LEAD ( P P ~  
BARIUM ( P P d  
NICKEL ( P P d  - 
MERCURY (PPm) 
T.. HARDNESS (ppm as CaCO 

S. ORGANIC CARBON ( P P ~ )  
T. KJELDAHL NITROGEN (ppm) 
AMMONIA ( P P ~  N) 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTOIJ 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

* MINERAL * GAS * WATER OIL * SOILS a VEGETATION a ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

Water Analys i s  - REc. A p r i l  16, 1982 

DATE A p r i l  30, 1982 

PROJECT NO. 0411 5 7213 

I PARAMETERS SAMPLE NO. W - 10 

CALCIUM ( P P ~  38.9 
MAGNESIUM (PPm) 15.3 

CHLORIDE (PPm) 1.04 

SULFATE 12.0 

T. ALKALINITY 45 

pH 
.14 

CONDUCTANCE (umhos/cm) 2 94 
COLOUR p t .  CO un i t s )  ( 5  
TURBIDITY JTU 
T. DISSOLV m d  
T. SUSPENDED SOLIDS (mg/L) 2.4 
AC I D  ITY ( P P ~  < L O  
N ITRATE-N ITRITE (PPm N) .255 
TOTAL PHOSPHOROUS ( P P ~  P) a -- TOTAL 0.014 I O N I C  
ARSENIC ( P P d  < 0.0002 < 0.0002 
CADMIUM ( P P ~  < 0.001 < 0.001 

COPPER ( P P d  0.003 0.001 
IRON ( P P ~  0.27 < O .  01  
CHROMIUM ( P P ~  (0.001 (0.00 
MANGANESE ( P P d  0.02 < 0.01 
Z I N C  (PPm) 0.051 0.012 

LEAD ( P P ~  0.010 < 0.002 

BARIUM ( P P d  0.2 0.2 

NICKEL - ( P P ~  - , 
(0.001 - < 0.001 

MERCURY ( P P d  0.00018 0.00010 

T.. HARDNESS (ppm as CaCO ) 160. 

s. REACTIVE PHOSPHATE ( O P O ~ )  (ppm 9) 0.003 

S. ORGANIC PHOSPHATE (ppm P 
S. ORGANIC CARBON ( P P d  
T. KJELDAHL NITROGEN (ppm) 
AMMONIA ( P P ~  N)  < 0.01 

CTA 
M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

CERTIFIED BY 



I CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 

TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

* MINERAL * GAS WATER * OIL * SOILS a VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

Water Analys i s  - Rec. A p r i l  16, 1982 

DATE A p r i l  30, 1982 

PROJECTNO. 0411 5 7213 

PARAMETERS SAMPLE NO. W - 12 

CALCIUM ( P P d  
MAGNESIUM ( P P d  
CHLORIDE (PPm) 
SULFATE ( P P ~ )  
T. ALKALINITY (ppm as CaC03) 
nH 
1- - -  
CONDUCTANCE (umho s/ cm) 345 
COLOUR pt.CO u n i t s )  ( 5  

J T  . 9  
mi3 

T. SUSPENDED SOLIDS ( m g / ~ )  4.4 
ACIDITY ( P P d  <I. 0 
NITRATE-NITRITE ( P P ~  N) 16.7 
TOTAL PHOSPHOROUS ( P P ~  P) " h- TOTAL 0.006 I O N I C  
ARSENIC ( P P ~ )  0.0002 < 0.0002 
CADMIUM (PPm) < 0.001 < 0.001 
COPPER ( P P d  0.002 (0.001 
IRON ( P P ~  0.04 q 0 . 0 1  
CHROMIUM - _ - ( P P ~ )  - -- -- 0.002 - - - 

< 0.001 
(0.01 

- - 
MANGANESE ( P P ~  0.01 
Z I N C  ( P P ~  0.040 0.004 
LEAD ( P P ~  (0.002 < 0.002 

0.02 + "({>, cL.Ad 
BARIUM ( P P d  , + C h115-d 0.2 

NICUL ---- _ - ( P P ~  --- - - 0.~004 <0.001 
MERCURY ( P P d  <0.00010 - <0.00010 - -  - 
T.. HARDNESS (ppm as CaCO ) 171. 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm % )  0.004 

S. ORGANIC PHOSPHATE (ppm P)  < 0.003 
S. ORGANIC CARBON ( p p d  - _ -  .5 

T. KJELDAHL NITROGEN (ppm) . 3  

AMMONIA ( P P ~  N) 0.03 



EZI CHEMEX 
Calgary, A l b e r t a  

Glenn Brown 
A b e r f o r d  Resources Ltd., 
4 t h  Floor, 
500 - 4 t h  Avenue S.W., 
Calgary, A l b e r t a  

Dear Glenn: 

I hope t h a t  t h i s  L e t t e r  w i l l  c l a r i f y  some o f  t h e  problems we encoun te red  i n  
t h e  env i ronmen ta l  wa te r  samples. 

1. The Bar ium a n a l y s i s  s u b m i t t e d  t o  you Dec. 21, 1981 PROTECT 0411-5-6070 
a r e  v e r y  suspec t ib le ,  t h e  v a l u e s  a r e  e x t r e m e l y  h igh .  I would  suggest  
t h a t  you e l i m i n a t e  t h e s e  f r o m  y o u r  d a t a  base. We were h a v i n g  prob lems 
w i t h  t h e  Bar ium A.A. lamp a t  t h e  time, however i t  was n o t  r e a l i z e d  
immedia te ly .  P lease  accep t  my a p o l o g i e s  f o r  any i n c o n v e n i e n c e  t h i s  may 
have caused. We w i l l  c r e d i t  t h e  c o s t  o f  t h e s e  ZZ a n a l y s e s  t o  y o u r  n e x t  
i n v o i c e .  The d a t a  sen t  t o  you March 11, i s  c o r r e c t  i n  c o n s i d e r a t i o n  
t h a t  t h e  methodology i n  use  a t t h a t  t i m e  had a  d e t e c t i o n  L i m i t  o f  .I ppm 
Bar ium and a  s t a n d a r d  d i v i a t i o n  o f  ' 0.1 ppm u s i n g  d i r e c t  a s p i r a t i o n  
a tomic  a b s o r p t i o n  and a  n i t r o u s  o x i d e  a c e t y l e n e  f lame. The d a t a  enc losed  
s u b m i t t e d  t o  you A p r i l  3 0 t h  has been re - run  u s i n g  o u r  r e c e n t l y  a c q u i r e d  
V a r i a n  GTA-95 g r a p h i t e  t u b e  f u r n a c e  a tomize r .  The p rocedure  i s  f a r  ,.ti ;p s u p e r i o r  t o  p r e v i o u s  methodology o f f e r i n g  b e t t e r  d e t e c t i o n  l i m i t s  and - ; ; 
r e p r o d u c i b i l i t y .  I t  i s  t h e  o b j e c t i v e  o f  Chemex t o  p r o v i d e  a c c u r a t e  and y d p c $ ;  

r e a l i b l e  a n a l y t i c a l  d a t a  t o  o u r  c l i e n t s .  L4-.'* 
Thank you f o r  p o i n t i n g  o u t  y o u r  concerns, we a r e  c o n f i d e n t  t h a t  o u r  r e c e n t  <,< 1 , + 4 .  c . - ~ a  

i n s t r u m e n t  a c q u i s i t i o n  was nega ted  p r e v i o u s  problems. 
3 * .,.\ \ \ J  s : 

Yours t r u l y ,  

CHEMEX LABS (ALBERTA) LTD., 

Don LaBerge 
Manager A n a l y t i c a l  S e r v i c e s  

EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E 4M9 TEL: (403) 465-9877 TELEX: 037-41596 
C A L G A R Y  2021 - 41 AVENUE N.E., CALGARY, CANADA T2E 6P2 TEL: (403) 276-9627 TELEX: 038-25541 



* ,  

CHEMEX 
C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

MINERAL * GAS * WATER * OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 
Pan Ocean DATE Apr i l  30, 1982 

Water Analysis PROJECT NO. 0411 5 7213 

PARAMETERS SAMPLE NO. I - 4 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T . ALKALINITY 
pH 
CONDUCTANCE 
COLOUR 

(PPd  
( P P ~  
( P P d  
( P P ~ )  
(ppm as CaC03) 

(umho s / cm) 
pt .  CO units) 

TURBIDITY (JTU 
T. DISSOLVED SOLIDS (mg/L) 
T. SUSPENDED SOLIDS (mg/L) 
ACIDITY (PPd  
NITRATE-NITRITE (PPm N) 
TOTAL PHOSPHOROUS ( P P ~  

TOTA .006 
ARSENIC ( P P ~  I O N 1  
CADMIUM 

. 000 0.00 
( P P ~  

COPPER 
<o. 001 

( P P ~ )  
< 0.001 

IRON 
0.005 

( P P ~  
0.002 

CHROMIUM 
0.07 < 0.01 

WNGANESE 
.001 

Z I N C  
< 0.01 

LEAD 
0.047 0.007 

(PPd  
BARIUM 

0.011 < 0.002 
( P P ~  .23 0.03 

' J IC .001 
vIER 

0.001 
0.0001 6 

L'. HARDNESS (ppm as CaCO ) 
0.00016 

151. 
3. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm $1 0.004 
5 .  ORGANIC PHOSPHATE (ppm P) < 0.003 
3. ORGANIC CARBON ( P P ~  
C. KJELDAHL NITROGEN (ppm 
WMONIA (PPm N) (0.01 

I 
CTA 

M E M B E R  
C~NGAN T E S T I N G  
ASSOCIATION 

CERTIFIED BY - 



C A L C A H Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF AbIAL\/SIS 

0 MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENT ION : Glenn Brown 

Pan Ocean 

Water Analysis - Rec. April 16, 1982 

DATE A p r i l  30, 1982 

"OJECT 0411 5 7213 

1 PARAMETERS SAMPLE NO. I - 6 1 
CALCIUM ( P P d  50.0 
MAGNESIUM ( P P ~ )  14.8 
CHLORIDE ( P P d  0.3 
SULFATE ( P P d  - 20.7 
T . ALKALINITY (ppm as CaC03) 133 
PH 7.64 
CONDUCTANCE (umhos/cm) 326 
COLOUR pt.CO units) < 5 
TURBIDITY - - (JTU ) 
T. DISSOLVED SOLIDS (mg/L) 220. 
T. SUSPENDED SOLIDS (mg/L) 7.6 
ACIDITY ( P P ~ )  (1.0 
NITRATE-NITRITE 48 
TOTAL PHOSPHOROUS .01 
ARSENIC 
CADMIUM ( P P d  < 0.001 < 0.001 
COPPER ( P P ~ )  0.003 0.001 
IRON (PPm) 0.17 < 0.01 
CHROMI (PPm 0.00 < 0.001 
MANGAN ( P P ~  c 0.01 (0.01 
ZINC ( P P d  0.031 0.006 
LEAD ( P P ~  0.002 < 0.002 
BARIUM ( P P ~  .13 .05 

PPm 0.003 .002 
PPm 0.00024 0.00024 

T.. HARDNESS (ppm as CaCO ) 186. 
S. REACTIVE PHOSPHATE (oPo,,) (ppm 3) < 0.003 
S. ORGANIC PHOSPHATE (ppm P) < 0.003 
S. ORGANIC CARBON ( P P ~  1.2 
T. KJELDAHL NITROGEN (ppm) 0.20 
AMMONIA (PPm N)  (0.01 

I I 
M E M B E R  
CANADIAN TESTING CERTIF IED BY 
ASSOCIATION 

- - -  PAP 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

* MINERAL 4 GAS WATER a OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

Water Ana ly s i s  - Rec. A p r i l  16, 1982 

DATE April 30, 1982 

PROJECTNO. 0 4 1 1  5 7213 

I PARAMETERS SAMPLE NO. I - 8 

CALCIUM ( P P ~  43.2 
MAGNESIUM ( P P ~ )  12.4 
CHLORIDE ( P P d  0.25 
SULFATE 16.8 
T. ALKALINITY 118 
P 1-1 7.83 
CONDUCTANCE (umhos/cm) 5522 
COLOUR pt.CO u n i t s )  < 5 
TURBIDITY (JTU 
T. DISSOLVED SOLIDS ( m g / ~  
T. SUSPENDED SOLIDS (mg/L) .4  
ACIDITY ( P P ~  <1 .0  
NITRATE-NITRITE ( P P ~  N) 8.5 
TOTAL PHOSPHOROUS (ppm P) TOTAL .003 ON IC 
ARSENIC ( P P ~  .0002 .0002 
CADMIUM ( P P ~  ( 0.001 <O.  001 
COPPER ( P P ~ )  0.002 0.001 
IRON ( P P ~  0.02 C 0.01 
CHROMIUM ( P P ~  - - -  - -<rO.OO 0.001 
MANGANESE ( P P ~  < 0.01 ~ 0 .  0 1  
Z I N C  ( P P ~  0.011 0.011 
LEAD ( P P ~  0.011 0.011 
BARIUM ( P P ~  .07 . 0.08 
NICKEL ( P P ~  . 00 0.001 
MERCURY ( P P ~  . 00 0.0001 
T. HARDNESS (ppm as CaCO ) 15 9 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 9 )  0.003 
S. ORGANIC PHOSPHATE (ppm P < 0.003 
S. ORGANIC CARBON ( P P ~  1.4 
T. KJELDAHL NITROGEN (ppm) 0.40 
AMMONIA ( P P ~  N) (0.01 

- 

- 

- 

- 
MEMBER 
CANADIAN TESTING CERTIFIED BY 
ASSOCIATION 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANAL'/SIS 

MINERAL * GAS WATER OIL SOILS - VEGETATION 9 ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

Water Analysis  - Rec. A p r i l  16, 1982 

DATE April 30, 1982 

PROJECT NO. 0 411 5 7213 

PARAMETERS SAMPLE I - 11 

CALCIUM ( P P ~ )  47.3 
MAGNESIUM ( P P ~  13.3 
CHLORIDE ( P P ~ )  0.32 
SULFATE 5.3 
T. ALKALINITY 150 
PH 7.87 
CONDUCTANCE (umhos/cm) 314 

b 

T. SUSPENDED SOLIDS ( m g / ~ )  1.6 
ACIDITY ( P P ~  (1.0 
NITRATE-NITRITE .345 
TOTAL PHOSPHOROUS - TOTAL ( 0.003 
ARSENIC 0.0002 
CADMIUM ( P P ~  < 0.001 < 0.001 
COPPER ( P P d  0.002 <. 0.001 
IRON ( P P d  0.07 < 0.01 
CHROMIUM ( P P ~  <O. 001 0.001 - 

MANGANESE ( P P ~  <O. 01 (0.01 
ZINC (PPm) 0.057 0.007 
LEAD ( P P ~  0.002 (0.002 
BARIUM ( P P ~  .11 0.03 
NICKEL Pm) 0.001 (0.001 
MERCURY ( P P ~  <0.00010 < 0.00010 
T.. HARDNESS (ppm as CaCO 173. 
s. REACTIVE PHOSPHATE ( O P O ~ )  (ppm 3) (0.003 
S. ORGANIC PHOSPHATE (ppm P )  0.003 
S. ORGANIC CARBON ( P P ~  1.2 
T. KJELDAHL NITROGEN (ppm) 0.24 
AMMONIA ( P P ~  N) 0.01 

CANADIAN TESTING CERTIFIED BY- 
ASSOCIATION 

-- - - - II_--_l__. -_ - - - -  - - -  -.--- --- 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANAL'fSIS 

* MINERAL GAS WATER a OIL -u SOILS VEGETATION * ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

Water Analys is  - Rec. Apr i l  16, 1982 

DATE Apr i l  30, 1982 

PROJECT NO. 0411 5 7213 

PARAMETERS SAMPLE NO. I - 14 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T. ALKALINITY (ppm as CaC03) 
PH 
CONDUCTANCE (umhos/ cm) 285 
COLOUR pt.CO units) ( 5  
TURBIDITY (JTU 
T. DISSOLVE (mg/L 
T. SUSPENDED SOLIDS ( m g / ~ )  6.4 
ACIDITY ( P P ~  <l. 0 
NITRATE-NITRITE 5.0 
TOTAL PHOSPHOROUS (PP 007 IONIC 
ARSENIC (PP 0.0002 
CADMIUM ( P P d  <O. 001 < 0.001 
COPPER ( P P d  0.003 < 0.001 
IRON ( P P ~ )  0.22 < 0.01 
CHROMIUM ( P P ~  -. 0,001 0.00 
MANGANESE ( P P d  < 0.01 0.01 
ZINC ( P P d  0.045 0.007 
LEAD ( P P d  0.011 < 0.002 
BARIUM ( P P ~  . Oh .02 
NICKEL PPm 0.00 .001 " - 
MERCURY ( P P ~  0.0001 1 .00010 
T.. HARDNESS (ppm as CaCO ) 155. 
s. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3) < 0.003 
S. ORGANIC PHOSPHATE (ppm P)  < 0.003 
S. ORGANIC CARBON ( P P ~  .8 
T. KJELDAHL NITROGEN (ppm) .1 
AMMONIA (Ppm N) (0.01 

- 

- 

A 

M E M B E R  
CANADIAN TESTING CERTIFIED BY - 
ASSOCIATION 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

* MINERAL GAS WATER a OIL * SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

Water Analysis - Rec. April 16, 1982 

DATE April 30, 1982 

PROJECT NO. 0411 5 7213 

I PARAMETERS SAMPLE NO. L - 1 

AMMONIA 

CALCIUM ( P P d  10.6 
MAGNESIUM ( P P ~  3.29 
CHLORIDE ( P P ~  0.35 
SULFATE 2.8 
T. ALKAL 34. 
PH 6.92 
CONDUCTANCE (umhos/cm) 7 4 
COLOUR pt.CO u n i t s )  50 
TURBIDITY (JTU) 
T. DISSOLVE ( m d L  
T. SUSPENDED SOLIDS (mg/L) 2 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

. 

ACIDITY ( P P d  (1.0 
NITRATE-NITRITE (ppm N) .139 
TOTAL PHOSPHOROUS ( P P ~  P 0.006 ON IC 
ARSENIC ( P P d  . 000 
CADMIUM ( P P d  < 0.001 < 0.001 
COPPER ( P P ~  0.006 0.003 
IRON ( P P d  0.13 0.13 
CHROMIUM ( P P ~  - -  0.0 . 00 
MANGANESE ( P P d  (0.01 (0.01 
ZINC ( P P ~  0.061 0.061 
LEAD ( P P ~  0.042 ( 0.002 
BARIUM ( P P ~  .06 GO. 01 
NICKEL ( P P ~  --- 0.004 .004 
MERCURY ( P P ~  0.00032 0.00018 
T. HARDNESS (ppm as CaCO ) 40.0 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 9) 0.003 
S. ORGANIC PHOSPHATE (ppm P 
S. ORGANIC CARBON ( P P d  - 
T. KJELDAHL NITROGEN (ppm) 0.50 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

* MINERAL a GAS WATER OIL SOILS VEGETATION ' ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean DATE April 30, 1982 

Water Analysis - E c .  April 30, 1982 PROJECT NO. 0411 5 7213 

PARAMETERS SAMPLE NO. L - 2 

CALCIUM ( P P d  10.8 
MAGNESIUM ( P P ~ )  3.94 
CHLORIDE ( P P d  0.70 
SULFATE ( P P d  2.8 
T. ALKALINITY (ppm as CaC03 39.2 
PH 6.88 
CONDUCTANCE (umho s/ cm) 73 
COLOUR pt.CO units) 60 
TURBIDITY (JTU) 
T. DISSOLV ( m d L  
T. SUSPENDED SOLIDS (mg/L) 2.4 
AC IDITY ( P P d  (1.0 
NITRATE-NITRITE ( P P ~  N) .5 
TOTAL PHOSPHOIWUS ( P P ~  008 IONIC _ 
ARSENIC (PPm 0.0002 
CADMIUM ( P P d  < 0.001 < 0.001 
COPPER ( P P ~  0.003 0.001 
IRON ( P P ~  0.17 0.17 
CHROMIUM 
MANGANESE 
ZINC ( P P ~ )  0.101 0.008 
LEAD ( P P d  0.028 ( 0.002 
BARIUM ( P P d  .06 .05 
NICKEL ( P P ~  .- 
MERCURY ( P P ~  
T.. HARDNESS (ppm as CaCO ) 43.2 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3) 0.003 
S. ORGANIC PHOSPHATE (ppm P) <O. 003 
S. ORGANIC CARBON ( P P ~  7.5 
T. KJELDAHL NITROGEN (ppm) .69 
AMMONIA (PPm N)  0.17 

I 
CTA 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

CERTIFIED BY 

- - 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

0 MINERAL 0 GAS WATER a OIL SOILS * VEGETATION * ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

Water Analysis - Rec. A p r i l  16, 1982 

DATE April 30, 1982 

PROJECT NO. 0411 5 7213 

PARAMETERS SAMPLE NO. L - 3 

CALCIUM ( P P ~  31.1 
MAGNESIUM ( P P d  8.96 
CHLORIDE ( P P ~ )  3.38 
SULFATE ( P P d  3.7 
T . ALKALINITY (PPm 105 
PH 7.12 
CONDUCTANCE (umhos/cm) 210 
COLOUR pt.CO units) 7 0 
TURBIDITY 1.6 

140. 
T.. SUSPENDED SOLIDS ( m g / ~ )  < .4 
ACIDITY ( P P ~  (1.0 
NITRATE-NITRITE ( P P ~  N .46 
TOTAL PHOSPHOROUS ( P P ~  P TOTAL 0.010 ON I 
ARSENIC ( P P ~  0.0005 0.0005 
CADMIUM ( P P ~  (0.001 < 0.001 
COPPER ( P P ~ )  0.003 0.002 
IRON ( P P ~ )  0.97 0.53 
CHROMIUM ( P P d  <O.OO 0.001 
MANGANESE ( P P ~  0.14 0.14 
ZINC ( P P ~  0.085 0.023 
LEAD ( P P ~  < 0.002 < 0.002 
BARIUM ( P P ~  .17 .03 
NICKEL ( P P ~  . 00 ,001 - 
MERCURY ( P P ~  . 00 .00020 
T.. HARDNESS (ppm as CaCO 115. 
s. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm $1 0.004 
S. ORGANIC PHOSPHATE (ppm P)  CO. 003 
S. ORGANIC CARBON ( P P ~ )  4.4 
T. KJELDAHL NITROGEN (ppm) 0.58 
AMMONIA (PPm N) < 0.01 

M E M B E R  
C A N A D I A N  T E S T I N G  
ASSOCIATION 

CERTIFIED BY - 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

6, MINERAL GAS .J WATER OIL SOILS VEGETATION * ENVIRONMENTAL ANALYSIS 

ATTENTION : Glenn Brown 

Pan Ocean 
DATE A p r i l  30, 1982 

Water Analys i s  - REc. A p r i l  16, 1982 PROJECT NO. 0411 5 7213 

PARAMETERS* 
- - 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T. ALKALINITY 
pH 
CONDUCTANCE 
COLOUR 
TURBIDITY 
T. DISSOLVED SOLIDS 
T. SUSPENDED SOLIDS 
ACIDITY 
N ITRATE-N ITRITE 
TOTAL PHOSPHOROUS 
ARSENIC 
CADMIUM 
COPPER 
IRON 
CHROMIUM - 
MANGANESE 
Z I N C  
LEAD 
BARIUM 

( P P d  
( P P d  
( P P d  
( P P d  
(ppm as CaC03) 

(umhos/cm) 
p t .  CO units) 

. -- - TOTAL 
0.0014 

I O N I C  
0.0010 

T.. HARDNESS (ppm as CaCO ) 44.6 
s. REACTIVE PHOSPHATE (OP04) (ppm 3) 0.012 
S. ORGANIC PHOSPHATE (ppm P) 0.003 
S. ORGANIC CARBON ( P P d  2.7 
T. KJELDAHL NITROGEN (ppm) .10 
AMMONIA ( P P ~  N)  0.09 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

CERTIFIED BY- 



CALGAHY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERi9FICATE OF ANALYSIS 

MINERAL GAS * WATER * OIL - SOILS a VEGETATION ENVIRONMENTALANALYSIS 

ATTENTION : Glenn Brown 

Pan Ocean 

Water Analysis - Rec. Apri l  16, 1982 

DATE A p r i l  30, 1982 

PROJECT NO. 0411 5 7213 

PARAMETERS SAMPLE NO S - 2 

CALCIUM ( P P d  42.5 
MAGNESIUM ( P P ~ )  12.3 
CHLORIDE ( P P d  0.35 
SULFATE 14.8 
T. ALKALINITY 135 
PH 8.03 
CONDUCTANCE (umhos/ cm) 280 
COLOUR pt.CO units) 5 
TURBIDITY -- (JTU) 
T. DISSOLVED SOLIDS (mg/L 
T. SUSPENDED SOLIDS ( m g / ~ )  
ACIDITY 

< - 4  
( P P d  (1 .0  

NITRATE-NITRITE (Ppm N) 11.5 
TOTAL PHOSPHOROUS ( P P ~  p)  - - - - - TOTAL 0.003 
ARSENIC ( P P d  0.0002 
CADMIUM ( P P ~  < 0.001 < 0.001 
COPPER (PPm) 0.002 < 0.001 
IRON ( P P ~ )  0.09 < 0.01 
CHROMIUM . - -- .. - (ppm) --- --- - -- -- - - < 0.001 - - - - -  < 0.001 
MANGANESE (PPm) 0.01 < 0.01 
ZINC (PPm) 0.026 0.007 
LEAD ( P P d  0.020 < 0.002 
BARIUM P P ~ )  .ll .03 
NICKEL P P ~ )  -- - - (0.001 - .. . - < 0.001 
MERCURY PPm) 0.0001 0 <0.00010 
T.. HARDNESS (ppm as CaCO 157. 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3) 0.003 
S. ORGANIC PHOSPHATE (ppm P < 0.003 
S. ORGANIC CARBON ( P P ~ )  1.7 
T. KJELDAHL NITROGEN (ppm) 0.12 
AMMONIA (PPm N)  (0.01 

w M E M B E R  
C A N A D I A N  T E S T I N G  CERTIFIED BY 
ASSOCIATION 

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



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDhlONTQN 8764 - 50TH AVE. EDMONTON, CANADA T6E 5KB 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALVSIS 

MINERAL GAS WATER a OIL SOILS VEGETATION a ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 

Water Analys is  - Rec. A p r i l  16, 1982 

DATE A p r i l  30, 1982 

PROJECT NO. 0411 5 7213 

PARAMETERS SAMPLE NO. S - 3 

CALCIUM ( P P d  
MAGNESIUM ( P P ~ )  
CHLORIDE ( P P d  
SULFATE ( P P ~  
T . ALKALINITY (ppm as CaC03) 
pH 
CONDUCTANCE (umho s /  cm) 
COLOUR p t .  CO units) 
TURBIDITY (JTU) 
T. DISSOLVED SOLIDS (mg/L) 
T. SUSPENDED SOLIDS ( m g / ~ )  8 
ACIDITY ( P P ~ )  (1.0 
N ITRATE-N ITRITE ( P P ~  N) 10.9 
TOTAL PHOSPHOROUS I O N I C  
ARSENIC 0.0002 
CADMIUM ( P P d  ( 0.001 (0.001 
COPPER ( P P ~  0.002 < 0.001 
IRON ( P P ~  0.19 (0.01 
CHROMIUM PPm 
MANGANESE PPm 
ZINC ( P P d  0.018 0.005 
LEAD ( P P ~  0.017 (0.002 
BARIUM ( P P ~  .16 .05 
NICKEL PPm -- 
MERCURY PPm 
T. HARDNESS (ppm as CaCO ) 158. 
s. REACrIvE PHosPuTE ( O P O ~ )  (ppm a) 0.003 
S. ORGANIC PHOSPHATE (ppm P)  < 0.003 
S. ORGANIC CARBON ( P P d  2.1 
T. KJELDAHL NITROGEN (ppm) 0.20 
AMMONIA ( P P ~  N) 0.02 

I 
M E M B E R  
CANADIAN TESTING CERTIFIED BY 
ASSOCIATION 



CALGPSRY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTOPJ 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF AblALYSiS 

MINERAL GAS ,' WATER * OIL ' SOILS O VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 
DATE 

A p r i l  30, 1982 
Pan Ocean 

Water Ana lys i s  - Rec. A p r i l  16, 1982 PROJECT NO 0411 5 7213 

PARAMETERS SAMPLE NO. W-1 

CALCIUM ( P P d  36.2 
MAGNESIUM ( P P ~ )  14.1 
CHLORIDE ( P P ~  1.60 
SULFATE 9.5 
T. ALKALINI 133 
PH 7.90 
CONDUCTANCE (who s /  cm) 265 
COLOUR pt.CO u n i t s )  ( 5  
TURBIDITY JTU ) 
T. DISSOL mg/L 
T. SUSPENDED SOLIDS ( m g / ~ )  8 
ACIDITY ( P P d  C1 .0  
N ITRATE-N ITRITE (ppm N) .51 
TOTAL PHOSPHOROUS (PP I O N I C  
ARSENIC (PP .0002 
CADMIUM ( P P ~  < 0.001 < 0.001 
COPPER (PPm) 0.002 < 0.001 
IRON ( P P d  0.04 (0 .01  
CHROMIUM PP* 0.00 
MANGANESE ( P P d  (0.01 (0.01 
ZINC (PPm) 0.016 0.005 
LEAD ( P P ~  0.016 < 0.002 
BARIUM PPm) .09 .01 

N I C K n  P P ~ )  0.001 
MERCURY ( P P d  0.00010 
T. HARDNESS (ppm as CaCO ) 148. 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3) 0.003 
S. ORGANIC PHOSPHATE (ppm P) < 0.003 
S. ORGANIC CARBON ( P P ~  
T. KJELDAHL NITROGEN (ppm) 0.39 
AMMONIA (PPm N)  0.03 

CANADIAN TESTING CERTIFIED BY 
ASSOCIATION 

- - ----- - - - - - - - - - - - - - - - - - -. - - - --- - - - - - - - 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EOMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

SERTI FICATE OF ANAL'fSIS 

MINERAL * GAS * WATER OIL * SOILS * VEGETATION * ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean DATE A p r i l  30, 1982 

Water Analys is  - REc. A p r i l  16, 1982 
PROJECT NO. 0411 5 7213 

PARAMETERS SAMPLE NO. W - 4 

CALCIUM ( P P d  34.9 
MAGNESIUM ( P P ~ )  16.0 
CHLORIDE ( P P ~ )  1.32 
SULFATE 12.0 
T . ALKALINITY 12 9 
PH 8.09 
CONDUCTANCE (umhos/cm) 267 
COLOUR pt.CO u n i t s )  < 5 
TURBIDITY (JTU) 
Z: DISSOLV (mg /L 
.J: SUSPENDED SOLIDS (mg/L) 2 

ACIDITY ( P P ~  (1 .0  
NITRATE-NITRITE (PPm N) .55 
TOTAL PHOSPIIOROUS ( P P ~  P N I C  
ARSENIC ( P P ~  002 
CADMIUM ( P P ~  (0.001 < 0.001 
COPPER (PPm) 0.029 < 0.001 
IRON ( P P ~  < O .  01  ( 0.01 
CHROMIUM PPm 0 1  - -  
MANGANESE ( P P d  (0.01 ( 0.01 
Z I N C  ( P P ~  0.055 0.003 
LEAD ( P P ~ )  0.016 < 0.002 
BARIUM ( P P d  .07 0.02 
N ICKEL PPm) 0.001 
MERCURY PPm) 0.00010 
T. HARDNESS (pprn as CaCO ) 153. 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3) (0.003 
S. ORGANIC PHOSPHATE (ppm P < 0.003 
S. ORGANIC CARBON ( PPm) .5  
T. KJELDAHL NITROGEN (ppm) 0.20 
AMMONIA ( P P ~  N) < 0.01 

CANADIAN TESTING 
ASSOCIATION 

CERTIFIED BY 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CE8TIFICATE OF ANALYSIS 

* MINERAL GAS a WATER OIL * SOILS * VEGETATION " ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 
DATE 

A p r i l  30, 1982 

Pan Ocean 

Water Analys i s  - Rec. A p r i l  16, 1982 PROJECT NO. 
0411 5 7213 

PARAMETERS SAMPLE NO. W - 8 

CAL C IUM ( P P d  39.3 
MAGNESIUM (PPm) 16.3 
CHLORIDE ( P P d  1.52 
SULFATE ( P P ~  12.3 
T . ALKALINITY (PPm 143 
PH 8.06 
CONDUCTANCE (urnhod cm) 290 
COLOUR pt.CO units) (5  
TURBIDITY (JTU .70  
T. DISSOLV (mdL 195. 
T. SUSPENDED SOLIDS ( m g / ~ )  3.2 
ACIDITY ( P P d  < 1.0 
NITRATE-NITRITE ( P P ~  N)  31.5 
TOTAL PHOSPHOROUS ( P pin 0.009 I O N I C  
ARSENIC ( P P d  f 0.0002 
CADMIUM ( P P d  < 0.001 < 0.001 
COPPER ( P P d  0.002 ( 0.001 
IRON ( P P ~ )  0.05 < 0.01 
CHROMIUM ( P P ~  . 00 0.00 
MANGANESE 
Z I N C  
LEAD 
BARIUM 
NICKEL - - 
MERCURY 
T.. HARDNESS 
S. REACTIVE PHOSPHATE 
S. ORGANIC PHOSPHATE 

( P P d  <o. 01  
( P P ~  Q. 058 
( P P ~ )  < 0.002 
( P P d  .16 
( P P ~  - - -- ( 0.001 
( P P ~  0.00024 
(ppm as CaCO ) a (OP04) ( P P ~  1 
( P P ~  P)  

S. ORGANIC CARBON ( P P ~  - .  - --- 7. 7 
T. KJELDAHL NITROGEN (ppm) 0.50 
AMMONIA (PPm N) 0.11 

C A N A D I A N  T E S T I N G  
ASSOCIATION 

CERTIFIED BY - 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF AN/iLYSIS 

* MINERAL * GAS WATER @ OIL * SOILS i, VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 
DATE April 30, 1982 

Water Analysis - REc. A p r i l  16, 1982 PROJECT NO. 0411 5 7213 

I PARAMETERS SAMPLE NO. W - 10 

CALCIUM ( P P d  38.9 
MAGNESIUM ( P P ~  15.3 
CHLORIDE ( P P ~  1.04 
SULFATE ( P P d  12.0 
T. ALKALINITY (ppm as CaCO 145 
pH 

8.14 

CONDUCTANCE (umhos/cm) 2 94 
COLOUR pt.CO units) (5 
TURBIDITY - - -(JTU) - - -- 3 5 
T. DISSOLVED SOLIDS (mg/L) 00. 
T. SUSPENDED SOLIDS ( m g / ~ )  2.4 
ACIDITY ( P P ~  <l.O 
N ITRATE-N ITRITE (PPm N) .255 
TOTAL PHOSPHOROUS ( P P ~  P )  -- TOTAL ION I C 
ARSENIC ( P P ~  < 0.0002 0.0002 
CADMIUM ( P P ~  < 0.001 < 0.001 
COPPER ( P P d  0.003 0.001 
IRON ( P P d  0.27 <O. 01 
CHROMIUM (ppm) _ . -_ .__ _ (0.001 ( 0.001 

MANGANESE ( P P d  0.02 ( 0.01 - a  "- 
ZINC (PPm) 0.051 0.012 

LEAD ( P P d  0.010 < 0.002 
BARIUM 

,17 .06 

NICKEL (0.001 - --  - - < 0.001 
0.00010 MERCURY 0.00018 

T.. HARDNESS (ppm as CaCO ) 160. 

S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 9) 0.003 

S. ORGANIC PHOSPHATE (ppm P) (0.003 

S. ORGANIC CARBON ( P P ~  
T. KJELDAHL NITROGEN (ppm 
AMMONIA (PPm N) < 0.01 

I 
C TA 

M E M B E R  
CANGAN TESTING 
ASSOCIATION 

CERTIFIED BY -- 



CAL-GAHY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF APJALYSIS 

a MINERAL 0 GAS a WATER >2 OIL * SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

ATTENTION: Glenn Brown 

Pan Ocean 
DATE A p r i l  30, 1982 

Water Analys i s  - Rec. A p r i l  16, 1982 PROJECT NO. 0411 5 7213 

PARAMESTERS SAMPLE NO. W - 12 

CALCIUM ( P P d  42.3 
MAGNESIUM ( P P ~  15.9 
CHLORIDE ( P P ~  8.70 
SULFATE ( P P d  16.0 
T . ALKALINITY (ppm as CaC03) 151 
DH 7.95 . -- 
CONDUCTANCE ( w h o ~ /  cm)  345 
COLOUR pt .  CO u n i t s )  (5 
TURBIDITY JTU 
T. DISSOLV m d  
T. SUSPENDED SOLIDS (mg/L) 4.4 
ACIDITY ( P P d  <1 .0  
NITRATE-NITRITE ( P P ~  N) 16.7 
TOTAL PHOSPH AL I O N I C  
ARSENIC 0 0 .0002 
CADMIUM ( P P d  < 0.001 < 0.001 
COPPER ( P P d  0.002 (0.001 
IRON (PPm) 0.04 qO.01 
CHROMIUM - - - - "  0.002 

w - <o.o - 
MANGANESE 0.01 - "'-(0.0 
Z I N C  ( P P d  0.040 0.004 
LEAD ( P P ~  (0.002 c 0.002 
BARIUM ( P P ~  .14 , 0.03 
NICKEL ( P P ~  < 0.001 
MERCURY (PPm .00010 x 

T.. HARDNESS (ppm as CaCO ) 171. 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3) 0.004 
S. ORGANIC PHOSPHATE (ppm P) < 0.003 
S. ORGANIC CARBON ( P P d  3.5 
T. KJELDAHL NITROGEN (ppm) .30 
AMMONIA (PPm N) 0.03 

L 

CTA 
M E M B E R  w CANCAN T E S T I N G  
ASSOCIATION 

CERTIFIED BY 





C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CEF-iTifICATE OF ANALYSIS 

* MINERAL GAS WATER OIL " SOILS ' VEGETATION " ENVIRONMENTAL 

ABERFORD RESOURCES LTD 

WATER ANALYSIS 

DATE JU\IE 30, 1982 

P R O J E C T N ~ ~  0036 2157 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T . A L K A L I N I T Y  
1, I1 
SONDUCTNJCL 
2OLOUR 
r U R B I D I T Y  
r. D I S S O L V E D  SOLLDS 
T. SUSPENDED S O L I D S  
LC I D  I T Y  

M E M B E R  
C A N A D I A N  T E S T I N G  
ASSOCIATION . 

CERTIFIED BY - A - 
/- 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDhlONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERT!F!CATE OF ANALYSIS - 

MINERAL GAS WATER " OIL * SOILS VEGETATION a ENVIRONMENTAL ANALYSIS 

ABERFORD RESOURCES LTD. 
DATE JUNE 30, 1982 

WATER ANALYSIS 
PROJECT NO. 82 0036 5 2157 

PARAMETERS SAMPLE I4 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T . A L K A L I N I T Y  
1) 1-1 
CONDUC'LANCE 
COLOUR 
T U R B I D I T Y  
T. 1)ISSOLVBD S O L I D S  
T. SUSPENDED S O L I D S  
.C I D  I T Y  

N I T R A T E - N I T R I T E  
'L'OTAL PHOSPIIOKOUS 
A R S E N I C  

ARIUM 

. REACTIVE PHOSPHATE . ORGANIC PHOSPHATE . ORGANIC CARBON 

N I A  

( P P ~  
( P P d  
( P P ~ )  
( P P ~  
(ppm as CaC03) 

(umhos/cm) 
pt.CO units) 

( P P ~  
( P P ~  
( P P ~  
( P P ~ )  - .  

( P P d  
(ppm as CaCO ) 
( 0 ~ 0 ~ 1  ( P P ~  3 )  
(ppm P) 
( p p d  - 

( P P ~  
( P P ~  N) 

- -- 

23.0 
7.8 
0.58 
9.4 
96 
7.95 
171. 
15 

<o. 4 
<l. 0 
.015 

DIS 
0.0 
<o. 001 <o. 001 
0.001 0.002 
0.04 0.09 
(0.0 0.001 
<O. 01 0.03 
<o. 001 0.021 
0.004 0.10 
0.04 0.05 
<0.001 _ "  " - - -  <o. 001 
<0.00010 <o. 0001 0 

89.5 r 

<O. 003 
0.004 
.8 
0.33 
0.02 

CANADIAN TESTING 
ASSOCIATION 

CERTIFIED BY 

- 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CER-TIFICAIE OF ANALYSIS 

* MINERAL GAS a WATER OIL SOILS VEGETATION a ENVIRONMENTAL ANALYSIS 

ABERFORD RESOURCES LTD. 

WATER ANALYSIS 
DATE JUNE 30, 1982 

PROJECT NO. 82 0036 5 2157 

CALCIUM ( P P ~  18.1 
MAGNESIUM ( P P ~  6.6 
CHLORIDE (PPm) 0.42 
SULFATE ( P P ~  5.3 
T . ALKALINITY (ppm as C a C 0 3  48 
p11 7.65 

CONDUC'lANCE (umhos/cm) 97.5 
COLOUR p t , C O  units) 30. 
T U R B I D I T Y  (JTU 
'I-. DLSSOLVED SOLIDS (mg/L)  
-r. SUSPENDED SOLIDS (mg/~) <o. 4 
"I I D  I T Y  ( P P ~  <1.0 

<. 003 
DISS 0.015 TOTAL 
<O. 0002 0.0009 
<o. 001 <o. 001 
0.002 0.027 
0.08 0.17 
<o. 001 <o. 001 

<O. 001 0.028 
0.005 0.10 
0.03 0.04 

0.00010 - 

72.4 r' . REACTIVE PHOSPHATE (OP04)  (ppm 3 )  <o. 003 
ORGANIC PHOSPHATE (ppm P)  0.006 . ORGANIC CARBON 

0.04 

C TA 
M E M B E R  
CANADIAN TESTING 
ASSOCIATION . 

CERTIFIED BY - 



CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 

TELEPHONE (403) 465-9877 

CERTIFICATE OF AbIP.LYSIS 

MINERAL * GAS * WATER * OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

Af3ERFORD RESOURCES LTD 
DATE JUNE 30, 1982 

WATER ANALYSIS 
PROJECT NO. 82 0036 5 

PARAMETERS SAMPLE 18 

CALCIUM ( P P ~  
MAGNESIUM ( P P ~  
CHLORIDE ( P P ~  
SULFATE ( P P ~  
T . ALKALINITY (pprn as CaC03) 
1311 

CONDUCTAI\ICE 
COLOUR 

(umhos/ cm)  
pt.CO units) 

TURBIDITY (JTU) 0.8 . - 
-I-. DISSOLVED SOLIDS (mg/L) - 66. 

I T. SUSPENDED SOLIDS (rng/~) (0.4 
1C I D  ITY (PPm) <1.0 

N ITRATE-N ITR ITE ( P P ~  N) <. 003 
'L'OTAL PHOSPlIOI<OUS (ppal 1') DISS 0.020 
ARSENIC 0.0002 
CADMIUM ( P P d  <o. 001 
COPPER ( P P ~ )  <O. 001 
IRON ( P P ~  0.20 
CHROMIUM 
MANGANESE 
ZINC ( P P ~  0.002 
LEAL) ( P P ~ )  0.003 
BARIUM ( P P ~ )  0.04 
NICKEL PPm 
MERCURY PI"" 

HARDNESS ppm as CaCO ) 57.7 
S. REACTIVE PHOSPHATE (OP04) (ppm 3 )  0.004 

S. ORGANIC PHOSPHATE (ppm P) .009 
S. ORGANIC CARBON ( p p d  14.0 
T, KJELDAHL NITROGEN (ppm) 53 
AMMONIA ( P P ~  N) 0.02 

TOTAL 
0.0007 
<o. 001 
0.003 
0.22 
<0.001 
0.01 
0.023 
0.11 
0.05 
0.001 
0.00014 

C TA 
MMEMBER w C A N A D I A N  TESTING 
ASSOCIATION 

CERTIFIED BY- 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

MINERAL GAS " WATER OIL a SOILS " VEGETATION ' ENVIRONMENTAL ANALYSIS 

ABERFORD RESOWCES LTD. 

WATER ANALYSIS 
DATE JUNE 30, 1982 

82 0036 5 2157 
PROJECT NO. 

CALCIUM ( P P ~  25.8 
MAGNESIUM (PW) 7.0 
CHLORIDE ( P P ~  0.58 
SULFATE ( P P d  9.4 
T. ALKALINITY (ppm as CaC03) 5.6 
p H  7.95 
CONDUCTANCL (umhos/cm) 173. 
COLOUR p t .  CO units) 25. 
TURBIDITY (JTU 
T. DISSOLVED SOLIDS (mg/ 
-r. SUSPENDED SOLIDS (mg/~) <o. 4 
l C  I D  ITY ( P P d  <l. 0 
NITRATE-NITRITE ( P P ~  N) .040 
L'OTAL P p111 TOTAL 
ARSENIC pm) 0.0002 
CADMIUM ( P P d  <O. 001 0.001 
2OPPER ( P P ~  <O. 001 0.004 
IRON (PPm) 0.06 0.17 
X R O M I  
M G A N  
! I N C  ( P P ~  <O. 001 0.019 
A m  ( P P ~ )  0.002 0.11 
3ARIUM ( P P ~ )  0.06 0.06 
l ICKEL Pm .001 
IERCURY Pm 0.0001 0 
'., HARDNESS (ppm as CnCO 93.2 . REACTIVE PHOSPHATE ( O P O ~ )  (ppm 3 )  

6. 

<O. 003 
;, ORGANIC PHOSPHATE (ppm P)  0.008 
;. ORGANIC CARBON ( P P ~  7.7 
'. KJELDAHL NITROGEN (*pin) 30 
MMONIA (PPm N)  0.02 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDi~?Ot.ITON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF A N A L Y S I S  

Q MINERAL GAS WATER :) OIL SOILS * VEGETATION * ENVIRONMENTAL ANALYSIS 

ABERFORD RESOURCES LTD 
JUNE 30, 1982 

DATE 

WATER ANALYSIS 
PROJECT NO. 

82 0036 5 

r m s  SAMPLE 114 

CALCIUM ( P P d  19.3 
MAGNESIUM ( P P d  7.1 
CIILORIDE ( P P ~  2.05 
SULFATE ( P P d  6.3 
T. ALKALINITY (ppm as CaC03) 72 
p I-I 7.80 
CONDUCTANCE (umhos/cm) 151. 
COLOUR pt.CO units) 2 5 
TURBIDITY (JTU 2.5 
T. DISSOLVED SOLPOS (eg /  105 
T. SUSPENDED SOLIDS (mg/L) 1.2 
QC I D  ITY ( P P d  <l. 0 
NITRATE-NITRITE ( P P ~  N )  <. 003 
TOTAL PHOSPIIOKOUS ( ~ ~ 1 1 1  I? DISS TAL 
ARSENIC ( P P ~  - -<O. 000 0005 
CADMIUM ( P P d  <O. 001 <O. 001 
COPPER ( P P ~ )  0.001 0.003 
IRON ( P P ~  0.09 0.34 
CHROMIUM P P ~ )  <O. 001 <O. 001 
MANGANES P P ~ )  - - -  0.01 --- - - -  0.01 
ZINC ( P P ~  0.005 0.017 
LEAD ( P P ~  0.007 0.093 
BARIUM ( P P ~ )  0.08 0.08 
NICKEL pm) <O. 001 0.001 

MERCURY Pm) - -- <o. 00001 0.00010 

T, HARDNESS (ppm as CaCO ) 77.4 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm $1 0.003 

S. ORGANIC PHOSPHATE (ppm P) .021 
S. ORGANIC CARBON (PPI 17.2 
T. KJELDAHL NITROGEN (ppr 0.50 

W N I A  ( P P ~  N) <. 01 

1 

M E M B E R  
CANADIAN TESTING CERTIFIED BY 
ASSOCIATION 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMOP4TOI.J 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CE3TIFICATE OF ANAL'iSIS 

MINERAL GAS WATER OIL SOILS VEGETATION * ENVIRONMENTAL ANALYSIS 

ABERFORD RESOURCES L T D  
DATE JUNE 30, 1982 

WATER ANALYSI  S PROJECT NO 82 0036 5 2157 

PARAMETERS SPMPLt I17 

CALCIUM ( P P ~  25.3 
MAGNESIUM ( P P ~  9.1 
CHLORIDE (PP) 0.80 
SULFATE .5 

T . ALKALINITY 3.6 

1) M 7.95 
CONDUCTANCE (urnhos/cm) 183. 
COLOUR pt.CO units) 25. 
rURBIDITY JTU ) 
-I-. D I S S O L V E  111s / L 
T. SUSPENDED S O L I D S  (mg/L) <O. 4 
IC IDXTY ( P P ~  <l. 0 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS - 

MINERAL " GAS ' WATER OIL a SOILS * VEGETATION * ENVIRONMENTAL ANALYSIS 

ABERFORD RESOURCES LTD. 
DATE JUNE 30, 1982 

WATER ANALYSIS  
PROJECT 82 0036 5 2157 

PARAMETERS SAMPLE L1 

CALCIUM ( P P ~  
MAGNESIUM ( P P ~ )  
CHLORIDE ( P P ~  
SULFATE 
T. ALKALINITY 
1'11 
CONDUCTANCE (umhos/cm) 
COLOUR pt.CO u n i t s )  
rURB1DITY (JTU 
T. DTSSOLVBD SOLLOS (nrg/L) 
T. SUSPENDED SOLIDS (mg/lL) 
LC ID ITY ( P P ~  

N ITRATE-N ITR ITE 
'COTAL PHOSPlIOI~OUS I S S  _ 

0.0002 
<o. 001 
<o. 001 
0.16 

<0.001 
<o. 002 

9.7 
3.5 
0.25 
2.0 
33. 
7.03 
62.0 
25. 

<o. 4 
<1.0 
.I16 
0. OTAL 

.0010 
<o. 001 
0.004 
0.28 
0.001 
0.01 
0.022 
0.12 
0.04 
0.004 
<o. 0001 0 

38.6 
0.004 
0.008 
14. 
0.4 
0.06 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

CERTIFIED BY HA&//- 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 5 0 T H  AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

MINERAL a GAS 1' WATER OIL ' SOILS * VEGETATION * ENVIRONMENTAL ANALYSIS 

ABERFORD RESOURCES LTD. DATE JUNE 30, 1982 

WATER ANALYSIS 
PROJECT NO. 82 0036 5 2157 

P L i R m E T E R S  SAMPLE L 2  

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE ( P P ~  2.0 
T. ALKALINITY ( p p m  as C a C 0 3 )  24 
1111 6.95 
CONDUCTN\ICJi ( u m h o s / c m )  49.2 
COLOUR p t , C O  units) 35. 
T U R B I D I T Y  (JTU) - .- -- 
I-. DISSOL,VEI) SOLLDS ( ing/L) 
-r. SUSPENDED SOLIDS ( r n g / ~ )  
i C  I D  I T Y  ( P P ~ )  
NITRATE-NITRITE 
COTAL PIIOSPIIOKOUS 
ARSENIC 
CADMIUM 
COPPER 
IRON 
XROMIUM " - 

YIANGANESE 
! I N C  
a w  

3ARIUM 

DISS 
<0.0002 
<0.001 
<0.001 
0.36 

* <o. 001 
0.02 
0.001 
0.004 
0.02 

0.005 TOTAL 

<o. 001 
0.003 
0.40 

0.04 
0.026 
0.088 
0.03 

:. tIARDNESS ( p p m  as C a C O  ) 27.8 C ;. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3 )  0.003 
;. ORGANIC PHOSPHATE ( p p m  P) .oo3 
;. ORGANIC CARBON (PPIII 2. 
', KJELDAHL NITROGEN ( p p m  .7 
W N I A  ( P P ~  N) 0.13 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

CERTIFIED BY - - 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E SKI3 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS - 
MINERAL * GAS * WATER o OIL SOILS VEGETATION a ENVIRONMENTAL ANALYSIS 

ABERFORD RESOURCES L T D  
JUNE 30, 1928 

DATE 
WATER ANALYSIS 

PROJECT NO. 
82 0036 5 2157 

CALCIUM (PPd 15.7 
MAGNESIUM ( p p d  4.4 
CHLORIDE ( P P ~  2.10 
SULFATE ( P P ~  2.4 
T . ALKALINITY (ppm as CaCO 
p11 7.20 
CONDUCTANCE (umhos/cm) 85.5 
COLOUR pt.CO units) 50. 
TURBIDITY (JTU ) 
T. DISSOL.VB0 SOLIDS (n:g/L 
-r. SUSPENDED SOLIDS (mg/~) .8 
LC IDITY ( P P ~  <l. 0 
NITRATE-NITRITE ( P P ~  N) .038 
L'OTAL PIiOSPI (P  I SS OT AL 
4RSGNIC (P 0.000 .0012 

XDMIUM ( P P ~  <O. 001 <O. 001 

2OPPER (PPm) 0.002 0.005 
[RON ( P P ~  0.18 0.42 

XROMIUM <O. 001 <o. 001 
4ANGANESE 0.0 05 

! INC (PP~) 0.002 0.033 

.j%AD ( P P ~  0.008 0.10 

iARIUJ!f (PP~) 0.04 0.07 

l ICKEL P P ~ )  <O. 001 0.002 

[ERCURY PPm) 001 2 0001 2 

:. HARDNESS (ppm as CaCO ) 57.3 ,-. :. ~ E A C ~ I V E  PHOSPHATE ( 0 ~ 0 ~  ) (ppm 3) 0.004 

ORGANIC PHOSPHATE (ppm P) 0.009 . ORGANIC CARBON ( P P ~  13.8 . KJELDAHZl NITROGEN (ppm) 0.52 
MMONIA ( P P ~  N) 0.05 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

CERTIFIED BY 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE QF /?blALYSIS - 
* MINERAL * GAS WATER * OIL a SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

ABERFORD RESOURCES L T D  
DATE JUNE 30, 1982 

WATER A N A L Y S I S  
PROJECT NO. 82 0036 5 2157 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T .  ALKALINITY 
pi1 
CONDUClANCL 
COLOUR 
r U R B I D I T Y  
-r. DZSSOLVED SOLIDS 
T. SUSPENDED S O L I D S  
IC I D I T Y  

NITRATE-NITRITE 
'COTAL PHOSPL101<0US 
A R S E N I C  
CADMIUM 
COPPER 
IRON 
CHROMIUM 
MANGANESE 

- 

Z I N C  
L W  
BARIUM 
NICKEL - -  - 
MERCURY - 
T.. HARDNESS 
S. REACTIVE PHOSPHATE 
S. ORGANIC PHOSPHATE 

- 

M E M B E R  
/-' 

CANADIAN TESTING CERTIFIED BY - 
ASSOCIATION 

19.2 
5. 
1.9 
15. 
1.2 
<1.0 
,072 

DISS 
(0. 000 
<o. 001 
0.002 
1.03 
<o. 001 

0.002 
(0.002 
0.06 
0.002 

CARBON ( P P ~  
r. KJELDAHL NITROGEN (ppm)  

( P P ~  N) 

TOTAL 
" 0.0007 
<o. 001 
0.005 
1.12 
<o. 001 
0.10 - 
0.027 
0.10 
0.06 
0.003 
0.0001 6 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 
- 

MINERAL GAS * WATER * OIL SOILS ' VEGETATION a ENVIRONMENTAL ANALYSIS 

ABERFORD RESOURCES DATE JUNE30, 1982 

WATER ANALYSIS PROJECT NO. 82 0036 5 2157 

PARAMETERS SAMPLE P1 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE ( P P ~  16.8 
T .  ALKALINITY (ppm as C a C 0 3 )  77.6 
1) 1-1 7.95 
CONDUCTN\ICL 
COLOUR 
TURBIDITY 
'r. DISSOLVED S O L U X  
T. SUSPENDED S O L I D S  
L C I D I T Y  

NITRATE-N I T R  I T E  
'L'OTAL PHOSPIIOKOUS 
ARSENIC 
CADMIUM 
COPPER 
IRON 

(umhos/cm) 
p t . C O  units) 

(mg/L) 
(PP~) 
(ppm N )  
(ppa 1') DISS  

(PP~) <o. 0002 
( P P ~  <0.001 

( P P ~  0.001 
(PP~) 0.18 

.. HARDNESS ( p p m  a s  CaCO ) 93.8 fl . REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3 )  0.022 

. ORGANIC PHOSPHATE (ppm P) .I13 . ORGANIC CARBON (PPI~ 0.8 

. KJELDAHL NITROGEN (ppm t .90 

NIA ( P P ~  N) 0.03 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION , 

CERTIFIED BY- v 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANAL'6SIS 

0 MINERAL 4 GAS @ WATER OIL SOILS a VEGETATION * ENVIRONMENTAL ANALYSIS 

ABERFORD RESOURCES L T D  

WATER A N A L Y S I S  
DATE JUNE 30, 1982 

PROJECT NO. 82 0036 

PARAMETERS SAMPLE S1 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T. ALKALINITY 
P H 
CONDUCTANCE 
COLOUR 
TURBIDITY 
T. DISSOLVE 
T. SUSPENDED S O L I D S  
A C I D I T Y  
N ITRATE-N I T R I T E  
TOTAL PHOSP IlOItOUS 
ARSENIC 
CADMIUM 
COPPER 
IRON 
CHROMIUM 
MANGANESE 
Z I N C  
LEAD 
BARIUM 
NICKEL 
MERCURY 
2. HARDNESS 
S. REACTIVE PHOSPHATE 
S, ORGANIC PHOSPHATE 
S, ORGANIC CARBON 
r. KJELDAHL NITROGEN 
W N I A  

( P ~ I  p) . - D I S S  
( P P ~  <o. 0002 

12.4 
3.1 
0.74 

. . 
8.5 
38.4 
7.35 
82.4 
25. 

<o. 4 
<1.0 
.003 

TOTAL 
0005 

<o. 001 
0.008 
0.26 

0.024 
0.080 
0.05 
0.002 

M E M B E R  
CANADIAN TESTING CERTIF IED BY 
ASSOCIATION 



CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 

TELEPHONE (403) 465-9877 

ABERFORD RESOURCES LTD. 

WATER ANALYSIS 

DATE JUNE 30, 1982 

PROJECT NO. 82 0036 2157 

PARAMETERS SAMPLE S 2  

CALCIUM ( P P ~  
MAGNESIUM ( P P ~  
CHLORIDE ( P P d  
SULFATE ( P P ~  
T . ALKALINITY ( p p m  as C a C 0 3 )  
P H 
CONDUCTANCE ( u m h o s / c m )  
COLOUR p t . C O  units) 
T U R B I D I T Y  ( J T U )  . - 

-r. DISSOLVED S O L ~ D S  ( ~ G / L )  
I T. SUSPENDED S O L I D S  (mg/~) (0.4 

A C I D I T Y  ( P P ~  <l. 0 
N ITRATE-N I T R I T E  ( P P ~  N) .004 
TOTAL PHOSPIIOKOU S A L  
ARSENIC 008 
CADMIUM 
COPPER 
IRON 
CHROMIUM - .. 
MANGANESE 
Z I N C  
LEAD 
BARIUM 
NICKEL 
MERCURY 
T.. HARDNESS ( p p m  as  CaCO 69.5 
s. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  ( p p m  $1 0.003 
S. ORGANIC PHOSPHATE ( p p m  P)  .019 
S. ORGANIC CARBON ( P P d  8.3 
T. KJELDAHL NITROGEN (ppm)  0.53 
AMMONIA ( P P ~  N) 0.13 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 5OTH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTfFlCATE OF AhIALYSIS - 

MINERAL GAS WATER * OIL SOILS * VEGETATION * ENVIRONMENTAL ANALYSIS 

AERFORD RESOURCES LTD. 
DATE JUNE 30, 1982 

WATER ANALYSIS PROJECT NO 82 0036 5 2157 

PARAMETERS SAMPLE S3 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T.  ALKAL 
P H 
CONDUCTANCE 
COLOUR 
TURBIDITY 
T. D I S S O L  
T. SUSPENDED SOLIDS 
A C I D I T Y  
NITRAT 
TOTAL 
ARSEN I 
CADMIUM 
COPPER . 
IRON 

Z I N C  
L W  
BARIUM 
NICKEL 
MERCURY 
T.. HARDNESS 

( P P ~  
(PPd 
(PPd 
( P P ~  
(ppm as CaC03)  

(umhos/cm) 
p t . C O  units) 

(ppm as CaCO,) 
S. REACTIVE PHOSPHATE (OP04)  (ppm I!) 
S .  ORGANIC PHOSPHATE (ppm P)  
S. ORGANIC CARBON (PPd 
r. KJELDAHL NITROGEN (ppm) 
AMMONU ( P P ~  N) 

TOTAL 
0.001 
<o. 001 
0.005 
0.27 

0.027 
0.11 
0.09 
<o. 001 
0.0001 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 
- 

MINERAL GAS WATER OIL SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

ABERFORD RESOURCES LTD JUNE 30, 1982 

DATE 

WATER ANALYSIS PROJECT NO 82 0036 5 2157 

PARAMETERS SAMPLE W 1 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T. ALKALINITY 
P H 
CONDUCTANCE 
COLOUR 
T U R B I D I T Y  
T. DISSOLVED S O L I D S  
T. SUSPENDED S O L I D S  
A C I D I T Y  
NITRATE-NITRITE 
'L'OTAL PHOSPIlOI1OU S 
ARSENIC 
CADMIUM 
COPPER 
IRON 
CHROMIUM 
MANGANESE 
Z I N C  
LEAD 
BARIUM 
NICKEL 
MERCURY 
T.. HARDNESS 

( P P d  20.7 
( P P d  10.8 
( P P ~  1.05 
( P P d  0.0 
( p p m  as CaC03)  89.6 

DISS _ 0.016 TOTAL 
<o. 0002 0.0010 

( p p m  as CaCO ) 96.2 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  ( p p m  3 )  (0.003 

S. ORGANIC PHOSPHATE ( p p m  P)  .011 
S. ORGANIC CARBON ( P P ~  
T. KJELDAHL NITROGEN (ppm)  0.33 
AMMDNIA ( P P ~  N) 0.02 

M E M B E R  
C A N A D I A N  T E S T I N G  
ASSOCIATION 

CERTIFIED BY 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS - 

a MINERAL a GAS WATER * OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 
ABERFORD RESOURCES LTD. 

JUNE 30, 1982 
DATE 

WATER ANALYSIS PROJECT NO. 82 0036 5 2157 

PARAMETERS SAMPLE W4 

- 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T. ALKALINITY 
P H 
CONDUCTANCE 
COLOUR 
TURBIDITY 
T. DISSOLVED SOLIDS 
TI SUSPENDED SOLIDS 
ACIDITY 
N ITRATE-N ITRITE 

( P P ~  
(ppm as CaC03) 

TOTAL PHOSPlIOl1OUS ( ~ ~ 1 1 1  p) 
- "  " 

DISS 
ARSENIC ( P P ~  <o. 0002 
CADMIUM ( P P ~  <0.001 
COPPER ( P P ~  0.001 
IRON ( P P ~  0.04 
CHROMIUM - - 
MANGANESE 
ZINC ( P P ~ )  0.004 
LEAD ( P P ~  <O. 002 
BARIUM 0.07 

HARDNESS (ppm as CaCO ) 
S. REACTIVE PHOSPHATE ( 0 ~ 0 ~ )  (ppm 3) 
S. ORGANIC PHOSPHATE (ppm P )  
S. ORGANIC CARBON ( P P ~  - - -- - * - 
T. KJELDAHL NITROGEN (ppm) 
AMMONIA ( P P ~  N) 

22.3 
10.0 
1.02 

... .. 
9.4 
8 
8.19 
17.7 
15. 

15.4 
<l. 0 
.062 

OTAL 
.0008 

<0.001 
0.003 
0.51 

0.020 
0.098 
0.08 

96.9 
0.01 1 
.036 

0.03 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTO?I 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANA LYSiS 
- 

* MINERAL * GAS WATER * OIL * SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 
ABERFORD RESOURCES L T D  

JUNE 30, 1982 

WATER ANALYSIS  
DATE 

82 0036 5 2157 
PROJECT NO 

PARAMETERS SAMPLE W 8  

- 

CALCIUM 
MAGNESIUM 
CHLORIDE 
SULFATE 
T . AL KAL I N  I T Y  
P H 
CONDUCTANCE 
COLOUR 
TURBIDITY 
T. DISSOLVED SOLIDS 
T. SUSPENDED S O L I D S  
AC I D I T Y  
NITRATE-NITRITE 
TOTAL PHOSPllOROUS 
ARSENIC 
CADMIUM 
COPPER 
IRON 
CHROMIUM 
MANGANESE 
Z I N C  
LEAD 
BARIUM 
S ICKEL 
3ERCURY 
2. HARDNESS 
S. REACTIVE PHOSPHATE 
5. ORGANIC PHOSPHATE 

- 
- 

I 

M E M B E R  
CANADIAN TESTING CERTIF IED BY - 
ASSOClATlON 

( P P ~  
(ppm as CaCO ) 
( 0 ~ 0 ~ )  ( P P ~  $1 
( P P ~  P)  

5. ORGANIC CARBON ( P P d  
C. KJELDAHL NITROGEN (ppm)  
W N I A  ( P P ~  N )  

184. 
20. 
11. 

6.7 
<1.0 
.070 

TAL 
0009 

<o. 001 <o. 001 
0.003 0.003 
0.03 0.46 

0.01 
<o. 001 0.01 9 
<O. 002 0.096 
0.08 0.10 
0.001 .001 
0.0001 .0001 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE Of" ANAI-JSIS - 

* MINERAL * GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 
ABERFORD RESOURCES LTD. 

JUNE 30 1982 
WATER ANALYSIS DATE 

82 0036 5 2157 
PROJECT NO. 

CALCIUM 
MAGNESIrnl 
CHLORIDE 
SULFATE 
T . ALKALINITY 
pH 
CONDUCTANCE 
COLOUR 
TURBIDITY 
T. DISSOLVED SOLIDS 
7. SUSPENDED SOLIDS 
ACIDITY 
NITRATE-NITRITE 
TOTAL PHOSPIIOROU S 
ARSENIC 
CADMIUM 
COPPER 
IRON 
CHROMI 
MANGAN 
ZINC 
LEAD 
BARIUM 
N I C  
MER 
T. HARDNESS 
S. REACTIVE PHOSPHATE 
S. ORGANIC PHOSPHATE 
S. ORGANIC CARBON 
2. KJELDAHL NITROGEN 
AMMONIA 

( P P ~  25.0 
( P P d  9.5 
( P P 4  1.00 
( P P ~  18.0 
(ppm as CaC03) 88 

8.07 
(umhos/cm) 
pt.CO units) 
(JTm 
( w / L )  

- 

(mg/L) 
( P P d  
( P P ~  N) 
 PI^ P)  
( P P ~  
( P P d  
( P P ~  
( P P d  
( P P ~  
( P P ~  

- 

( P P d  
( P P ~  
( P P d  
( P P ~ )  

193. 
2 0 
19. 

- - 125. 
16 
<l. 0 
.021 

DISS TOTAL 
<o. 000 0.0007 
<o. 001 <0.001 
0.006 0.045 
0.15 0.85 
<o . <o. 0 
0.0 0.04 
0.005 0.022 
<O .002 0.084 
0.09 0.10 
0.001 0.002 
<o. 000 10 <0.00010 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

E D M O N T O N  8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

MINERAL * GAS WATER * OIL * SOILS a VEGETATION ENVIRONMENT 

- 

ANALYSIS 

ABERFORD RESOURCES LTD 

WATER ANALYSIS 

JUNE 30, 1982 
DATE 

82 0036 5 2157 
PROJECT NO. 

PARAMETERS SAMPLE W 12 

CALCIUM ( P P ~  26.5 
MAGNESIUM (PPd 9.5 
CHLORIDE ( P P ~  1.15 
SULFATE ( P P ~  21.2 
T . ALKAL IN I T Y  ( P P ~  88.8 

PH 8.09 
CONDUCTANCE (umhos/ cm) 194. 
COLOUR p t . C O  units) 15. 
TURBIDITY (JTU 
T. D I S S O L  (W / 
T. SUSPENDED S O L I D S  (mg/~) 28. 
I C I D I T Y  ( P P ~  (1.0 
NITRATE-N I T R  I T E  (PPm N) .010 
TOTAL PHOSP110110U S ( ~ ~ ~ 1 1  I S  .I74 OTAL 
A R S E N I C  ( P P ~  0. .001 
CADMIUM ( P P ~  <0.001 <0.001 
COPPER (PPd <0.001 0.007 
IRON (PP~) 0.09 1.31 
CHROMZUM P P ~ )  -- <o.oo 0.001 
MANGANESE ( P P ~  0.02 0.04 
Z I N C  ( P P ~  <0.001 0.029 
LEAD ( P P ~  <O. 002 0.090 
BARIUM ( P P ~  0.09 0.12 
N I C E  PPm -00 . 003 
MERCURY PPm <0.00010 <O. 00010 
T. IIARDi?ESS (ppm as CaCO ) 105.3 
s. REA(XIVE PHOSPHATE ( 0 ~ 0 ~  (ppm 3) 0.014 
S. ORGANIC PHOSPHATE (ppm P) 
S. ORGANIC CARBON ( P P ~  
r. KJELDAHL NITROGEN (ppm) 0.86 
%MMc)Nu ( P P ~  N) 0.31 

CANADIAN TESTING 
ASSOCIATION 

-fl* CERTIFIED BY - 





<jfg CHEMEX 
LitLbHHY fi 1UU - LUZl  - 4 1  H V t N U t  N.t .  

CALGARY. ALBERTA. CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50th AVENUE 
EDMONTON. ALBERTA. CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

GRANDE PRAIRIE 8504-112 STREET 
GRANDE PRAIRIE, ALBERTA, CANADA T8V 5x4 
TELEPHONE (403) 532-0227 

CERTIFICATE OF ANALYSIS 
MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

PAN OCEAN 

BONNET PLUME PROJECT 

DATE JULY 23/82 

PROJECT NO. 82-41 1-5-2323 

.&@ly,,i 
- - -  

SAWLE # TOTAL D I  SSOLVED 

1-2 0.05 0.03 
1-4 0.07 0.03 
1-6 0.04 0.02 
1-8 0.03 

1-14 0.03 0.02 
1-17 0.06 0.02 

B MEMBER 
C A N A D I A N  T E S T I N G  
ASSOCIATION Certified by . . . 

Q 





CALGAI-1Y 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANAL.'ISIS 

* MINERAL GAS .' WATER OIL '' SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

PAN. OCEAN 
BONNETT P L E  PROJECT 
Ec'D: AUG. 24, 1982 

DATE SEPT. 29. 1982 

PROJECT NO. 82-36-5-2493 

CALCIUM (PPM) 17.3 
MAGNESIUM (PPM) 12.3 
CHLORIDE (PPM) 1.15 
SCllPHATE (PPM) 11.0 
T. A L K A L I N I T Y  (PPM AS CAC03) 4.8 
PH 8.30 
CONDUCTANCE (UMHOS/CM) 188 
COLOUR (PTCO W I T S )  0 
TURBI DXTY ( J T U  .4 
TOTAL DISSOLVED SOLIDS (MG/ 25. 
TOTAL SUSPENDED SOLIDS (MG/L) <1. 0 
A C I D I T Y  (PPM AS CAC93) <l. 
NITRATE-NITRITE (PPM N )  0.101 
TOTAL PHOSPHOR (0.003 
ARSENIC (PPM) T ) 0 .  0003(D)O. 0002 I 

CADMIUM (PPM <0.001 <O. 001 
COPPER (PPM) 0.004 <O. 001 
IRON (PPM) <. 01 <. 01 
CHROM I UM ( PPM <. 01 <. 01 
MANGANESE (PPM) 1 
Z I N C  (PPM) 0.022 <O. 001 
LEAD (PPM) (0.002 (0.002 
BARIUM ( W M )  0.05 0.02 
N I C K E L  (PPM) <O. 001 <O. 001 
E R C U R Y  (PPM) 0.00010 <O. 0001( 
ALUMINLM (PPM) 0.11 0.04 
S. REACTIVE PHOSPHATE (PPM P) <0.003 
S. ORGANIC PHOSPHATE (PPM P I  * 
S. ORGANIC CARBON (PPM) <. 2 
T. K J E L D A H  NITROGEN (PPM P 3 
AMMONIA (PPM N; 0.11 

* ANALYSIS WAS NOT DONE IMMEDIATELY MAKING RESULT QLIESTIONABLE 

M E M B E R  
CANADIAN TESTING 
ASSOClATlON 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CESTIFICATE OF ANALYSIS 

4 MINERAL 9 GAS WATER - OIL * SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

PAN, OCEAN 
BONNETT PLUFJE PROJECT 
E C ' D :  AUG. 2 4 ,  1 9 8 2  

DATE SEPT. 29, 1982 

PROJECT NO. 82-36-5-2493 

I PARAMETERS - 

CALCIUM (PPM) 18.3 
MAGNESIUM ( PPM 10.3 
CHLORIDE (PPM) 0.8 
S a P H A T E  (PPM) 14.3 
T. A L K A L I N I T Y  (PPM AS CAC03) 75.2 
PH 8.27 
CONDUCTANCE ( UIVdOS/CM 1 8 0  
COLOUR (PTCO W I T S )  5 
TURBIDITY ( J T U )  
TOTAL DISSOLVED SOLIDS (MG 
TOTAL SUSPENDED SOLIDS (MG/L) <1.0 
A C I D I T Y  (PPM AS CAC93) <l. 
NITRATE-NITRITE (PPM N )  0.090 
TOTAL PHOSPHORUS (PPM P )  0.007 
ARSENIC (PPM) )0 .0002  (D)<O. 0 0 0 2  
CADMIUM (PPM 1 <O. 001 <O. 001 
COPPER (PPM) 0 .004 <O. 001 
IRON (PPM) 0.36 <. 01 
CHROMIUM (PPM) <. 01 <. 01 
MANGANESE (P 
Z I N C  (PPM) 0.014 <O. 001 
LEAD (PPM) (0.002 (0.002 
B A R I W l  (PPM) 0.12 0.12 
N I C K E L  (PPM) <0.001 <O. 001 
MZRCURY (PPM . 0 0 0 4 2  -<0.00010 
ALUMINUrl (PPM) 0.33 0.06 
S. REACT1 VE PHOSPHATE. ( PPM P ) (0.003 
S. ORGANIC PWSPHATE (PPM P I  * 
S. ORGANIC CARBON (PPM ) 
T. K J E L D A H  NITROGEN (PPM P 
AMMONIA (PPM N) <. 01 

* ANALYSIS WAS NOT DONE IMlJlEDIATELY MAKING RESUT QQUETIONABLE 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONT0P.I 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

-* MINERAL " GAS " WATER a OIL ' SOILS " VEGETATION ' ENVIRONMENTAL ANA 

PAN OCEAN 
BUNNETT P L U E  PROJECT 
EC'D: AUG. 2 4 ,  1982  

DATE 
SEPT. 29 ,  1 9 8 2  

PROJECT NO. 
82-36-5-2493 

PARAMETERS 
-- 

CALCIUM (PPM) 
MAGNESIUM (PPM) 
CHLORIDE (PPM) 
SU-PHATE (PPM) 
T. ALKALIN ITY (PPM AS CAC03) 
PH 
CONDUCTANCE (UMHOS/CM) 
COLOUR (PTCO 
TURBIDITY (JTU 1 
TOTAL DISSOL 
TOTAL SUSPENDED SOLIDS (MG/L) 
A C I D I T Y  (PPM AS CAC93) 
NITRATE-NITRITE (PPM N )  
TOTAL PHOSPHORUS (PPM P I  t i  
ARSUVIC (PPM) 
CADMIUM (PPM ) 
COPPER (PPM 
IRON (PPM) 
CHROM I UM ( PPM 
MANGANESE (PPM) 
ZINC (PPM) 
LEAD (PPM) 
BARIUM (PPM) 
NICKEL (PPM) 
ERCURY (PPM <O. 00010 <0.00010 0.00014 0 .00014  
ALUMINW (PPM) 
S. REACTIVE PHOSPHATE (PPM P )  <O. 003 
S. ORGANIC PHOSPHATE (PPM P * 
S. ORGANIC CARf3ON (PPM) 
T. K J E L D A H  NITROGEN (PPM P 0.13 
AMMONIA (PPM N )  

* ANALYSIS WAS NOT DONE IMMEDIATELY MAKING RESULT QUESTIONABLE 

CANADIAN TESTING 
ASSOCIATION 

- 
CERTIFIED BY / 



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

E D M O N T O N  8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

* MINERAL GAS O '  WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

PAN. OCEAN 
BONNETT PLUME PROJECT 
E C ' D ~  AUG. 24, 1982 

DATE SEPT. 29, 1982 

82-36-5-2493 

PARAMETERS . . 

CALCIUM (PPM) 
MAGNESIUM (PPM 
CHLORIDE (PPM) 
SLPHATE (PPM) 
T. ALKALINITY 
PH 

5.4 
1 1.8 

0.20 

7.36 
CONDUCTANCE (UMHOS/CM) 4 3 
COLOUR (PTCO W I T S )  40 
TURBIDITY ( JTU .38 - 

TOTAL D l  SSCILVED SOL1 DS ( MG/L 30. 
TOTAL SUSPENDED SOLIDS (MG/L) <1.0 
K ID ITY  (PPM AS CAC93) 1 

NITRATE-NITRITE (PPM N) 0.004 
TOTAL PHOSPHORUS (PPM .011- - 

ARSENIC (PPM) D)<0.0002 
CADMIUM (PPM) <O. 001 <0.001 
COPPER (PPM) 0.003 0.001 
IRON (PPM) 0.13 <. 01 
CHROMIUM (PPM) .01 - -< .01  - 
MANGANESE ( PPM <. 01 <. 01 
ZINC (PPM) 0.012 0.002 
LEAD (PPM) <O. 002 <O. 002 
BARIUM (PPM) 0.03 0.02 
NICKEL (PPM) 0.001 - <O. 001 
ERCURY (PPM) 0.0032 <O. 0001C 
ALUMINW (PPM) 0.25 0.04 
S. REACTIVE PHOSPHATE (PPM P ) 0.004 
S. ORGANIC PHOSPHATE (PPM P)  * 
S. ORGANIC CA- (PPM) - 9.5 
T. KJELDAK. NITROGEN (PPM P I  0.50 
AMMCN I A (PPM N <. 01  

* ANALYSIS WAS NOT DONE IMMEDIATELY MAKING RESULT QUESTIONABLE 



CALGAHY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

MINERAL * GAS " WATER OIL SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

PAN. OCEAN 
BONNETT PiUFlE PROJECT 

PARAMETERS # ~ 4  

CALCIUM (PPM) 2.9 
MAGNES I UM ( PPM 0.8 
CHLORIDE (PPM) 0.25 
SULPHATE (PPM) 2.5 
T. ALKALINITY (PPM AS C 9.6 
PH 6.93 
CONDUCTANCE (UMHOS/W) 2 4 
COLOUR (PTCO W I T S )  . 50 
TURBIDITY (JTU) 
TOTAL DISSOLVED 
TOTAL SUSPENDED SOLIDS (MG/L) (1.0 
4CIDITY (PPM AS CAC93) 2 
NITRATE-NITRITE (PPM N) <. 003 
TOTAL PHOSPHORUS (PPM P . O 1  
ARSENIC (PPM) D 
CADMI UM ( PPM 1 <O. 001 <0.001 
COPPER (PPM) 0.001 0.001 
IRON (PPM) 0.91 .05 
CHROMIUM (PPM) .04 - - -- <. 0 
MANGANESE ( PPM ) 0.07 <,01 -_ 
ZINC (PPM) 0.016 0,016 
LEAD (PPM) <O. 002 (0.002 
BARICM (PPM) 0.09 0.08 
NICK& (PPM) .001 -.. - <0.001 
ERCURY ( PPM ) 0.0004 1 0.00040 
ALUMINCM (PPM 0.40 0.10 
S. REACTIVE PHOSPHATE (PPM P I  0.003 
S. ORGANIC PHOSPHATE (PPM P I  * 
S. ORGANIC CARBON (PPM) 11 
T. KJELDAH NITROGEN (P 0. 
AMMONIA (PPM N)  <. 01 

* ANALYSIS WAS NOT DONE IMMEDIATELY MAKING RESULT QUESTIONABLE 

M E M B E R  
CANADIAN TES TlNG 
ASSOCIATION 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATEOF I":i\IAL\/S!S 

0 MINERAL GAS " WATER a OIL ' SOILS * VEGETATION ENVIRONMENT 

PAN, OCEAN 
BCNNETT P L W  PROJECT 

DATE SEPT. 29, 1982 

EC'D: AUG. 2 4 ,  1 9 8 2  PROJECT NO. 82-36-5-2493 

PARAMETERS 

CALCIUM (PPM) 16.5 
MAGNESIUM ( PPM 1 12 .1  
CHLORIDE (PPM) 0.25 
SU-PHATE ( PPM ) 17.9 
T. A L K A L I N I T Y  (PPM AS CAC03) 5 
PH 8.35 
CONDUCTANCE ( UI WOS/CM ) 1 7 8  
COLOUR (PTCO U N I T S )  0 
TURBIDITY ( J T U  ) 
TOTAL DISSOLVED SOLIDS (MG/ 
TOTAL SUSPENDED SOLIDS (MG/L) <1.0 
4 C I D I T Y  (PPM AS CAC93) < 1 
d ITRATE-NITRITE (PPM N )  0.102 
TOTAL PHOSPHORUS (PPM P )  (0.003 
ARSENIC (PPM) ( T  )0 .0007(D )<0.0002 
CADMIUM (PPM) <0.001 <O. 001 
COPPER (PPM) 0 .004 <0.001 
IRON (PPM) <. 01 <. 01 
CHROM I UM ( PPM 
MANGANESE (PPM 
Z I N C  (PPM) 0.010 0.003 
LEAD (PPM ) <O. 0 0 2  <O. 002 
B A R I W l  (PPM) 0.11 0 .08  
\cICKEL (PPM) 
ERCURY (PPM 
ALUMINUvl (PPM) 0.34 0.01 
S. REACT1 VE PHOSPHATE (PPM P ) <0.003 
3. ORGANIC PHOSPHATE (PPM P I  rp 

3. ORGANIC CARBON (PPM) .4  
r. K J E L D A H  NITROGEN (PPM P I  0.20 
4MMONIA (PPM N )  <. 01 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE 3F ANi4hl'S1S 

* MINERAL GAS ; WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

PAN, OCEAN 
BONNETT PLUFJE PROJECT 
Ec'D: AUG. 24, 1982 

DATE SEPT. 29, 1982 

PROJECT NO. 82-36-5-2493 

PARAMETERS 

CALCIUM (PPM) 18.8 
MAGNESIUM ( PPM 1 10.3 
CHLORIDE (PPM) 0.25 
SlllPHATE (PPM) 15.3 
T. ALKALINITY (PPM AS CAC03) 79.2 
PH 7.50 
CONDUCTANCE (UMHOS/CM) 203 
COLOUR (PTCO M I T S  1 5 
TURBI DITY ( JTU 1 2.8 
TOTAL DISSOLVED SOLIDS (MG/L) 130. 
TOTAL SUSPENDED SOLIDS (MG/L) (1.0 
K I D I T Y  (PPM AS CAC93) 1. 
NITRATE-NITRITE (PPM N) 0.098 
TOTAL PHOSPHORUS (PPM P I  <O. 003 

CADMIUM (PPM ) <O. 001 <O. 001 
COPPER ( PPM ) 0.002 <O. 001 
IRON (PPM 1 <. 01 <. 01 
CHROMIUM (PPM) - - <. 01 <. 01 
YANGANESE ( PPM 1 <. 01 <. 01 
ZINC (PPM) 0.003 0.004 
L A D  (PPM) <O. 002 <O. 002 
3ARIUM (PPM) 0.11 0.11 
JICKEL (PPM) <O. 001 <O. 001 
YERCURY ( PPM ) 0.00017 <0.0001 
4LUMINW (PPM 1 0.22 0.04 
5. REACTIVE PHOSPHATE (PPM P )  <O. 003 
5 .  ORGANIC PHOSPHATE (PPM P )  * 
5. ORGANIC CARBON (PPM) 1.0 
r. K JELDAH. NITROGEN ( PPM P 0.45 

* ANALYSIS WAS NOT DONE IMMEDIATELY MAKING RESLT QESTIONABLE 

I 
CTA // 3 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

CERTIFIED BY - k z b E ! & l ~ ~ / -  



C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE 9 F  ANAI-YSiS 

e MINERAL * GAS * WATER * OIL SOILS * VEGETATION " ENVIRONMENTAL ANALYSIS 

PAN, OCEAN DATE SEPT. 29, 1982 
BONlJETT PLUE PROJECT 
FEc'D: AUG. 2 4 ,  1 9 8 2  PROJECT NO. 8 2 - 3 6 5 - 2 4 9 3  . 

PARAMETERS ' -  ' #I17 

CALCIUM (PPM) 18.1  
MAGNESIUM ( PPM 11.4 
CHLORIDE (PPM) 0.50 
S L P H A T E  (PPM) 9 .6  
T. A L K A L I N I T Y  (PPM AS CAC03 .O 
PH 8.22 
CONDUCTAN= ( UMHOS/CM ) 1 8 6  
COLOUR (PTCO W I T S )  5 
TURBIDITY ( J T U  - - 
TOTAL DISSOLVED SOLIDS (MG/ 
TOTAL SUSPENED SOLIDS (MG/L) <1.0 
A C I D I T Y  (PPM AS CAC.93) < 1 
NITRATE-NITRITE (PPM N )  0.118 
TOTAL PHOSP 
ARSENIC (PP 
CADMIUM (PPM 1 <O. 001 <O. 001 
COPPER (PPM) 0 .004 0.001 
IRON (PPM) 0.06 <. 01 
CHROMIUM (PPM) - <. 01 - - *  

<. 01 
MANGANESE (PPM) <. 01 <. 01 
Z I N C  (PPM) 
LEAD (PPM 
BARIUM (PPM) 
N I C K E L  (PPM) 

-- -- 

MERCURY (PPM) 
ALUMINU'Jl (PPM) 
S. REACT1 VE PHOSPHATE. (PPM P 
S. ORGANIC PHOSPHATE (PPM P I  
S. ORGANIC CARBON (PPM 
T. K J E L D A H  NITROGEN (PPM P )  
AMMWIA (PPM N )  

* ANALYSIS WAS NOT DONE IMMEDIATELY MAKING RESULT QUEST1 ONABLE 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

CERTIFIED BY - 





* 'J@ 
CHEMEX 

' .  
C A L G A R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDi'AONTOV 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 

TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSiS 

MINERAL a GAS * WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

PAN, OCEAN 
BONNETT PLCRJlE PROJECT 
EC'D: OCT. 5 / 8 2  
SAMPLED BY: GLEN BROWN, ABERFORD RESOURCES 

PARAMETERS - 
-. 

CALCIUM (PPM) 
MAGNESIUM ( PPM ) 
CHLORIDE (PPM) 
SU-PHATE ( PPM ) 
7. A L K A L I N I T Y  (PPM A S  CA 
PH 
CONDUCTANCE (UMHOSKM) 
COLOUR (PTa W I T S )  
T U R B I D I T Y  ( J T U  
TOTAL DISSOLVE 
rOTAL SUSPENCED S O L I D S  (MG/L) 
K I D I T Y  (PPM A S  CAC03)  
N ITRATE-NITRITE (PPM N )  
TOTAL PHOSPHOR 
ARSENIC ( PPM 
CADMIUM (PPM) <O. 0 0 1  
COPPER (PPM) 0.003 
IRON (PPM 1 0.19 
CHROMIUM ( 

MANGANESE (PPM) 0 .04 
Z I N C  (PPM) 0 . 0 2 8  
-EAD (PPM ) <O. 0 0 2  
3ARIUM (PPM) 0.09 
q ICKEL (PP 
ERCURY (P . HARDNESS AS c~C03 (PPM) 
. REACTIVE PHOSPHATE (OP04)  . ORGANIC PHOSPHATE (PPM P )  . ORGANIC CARBQN ( PPM ) 
. KJELDAHL NITROGEN (PP 
MMONIA (PPM N ) 
LUM INUM 0 .48  

M E M B E R  
C A N A D I A N  T E S  T l N G  
ASSOCIATION 

CERTIFIED BY 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANAL'ISIS 

* MINERAL * GAS * WATER OIL SOILS VEGETATION a ENVIRONMENTALANALYSIS 

PAN. OCEAN 
BONNETT P L W  PROJECT 
&c'D: OCT. 5 / 8 2  

DATE NOV. 1 0 / 8 2  

PROJECT NO. 82-36-5-2739 

PARAMETERS 

CALCIUM (PPM) 
MAGNESIUM ( PPM 
CHLORIDE (PPM) 
SU-PHATE (PPM) 
T. A L K A L I N I T Y  (PPM AS CAC03! 
PH 
CONDUCTANCE (UMHOWCM) 
COLOUR (PTCO W I T S )  
TURBIDITY ( JTU ) 
TOTAL DISSOLVED SOLIDS (MG/L) 
TOTAL SUSPENED SOLIDS (MG/L) 
A C I D I T Y  (PPM AS CAC03) 
N ITRATE-NITRITE (PPM N) 
TOTAL 
A R S W  I 
CADMI UM ( PPM 1 
COPPER (PPM) 
IRON (PPM) 
CHROMIUM (PP 
MANGANESE (P 
Z I N C  (PPM) 
LEAD (PPM) 
BARIUM (PPM) 
N I C K E L  (PPM) 
E R C U R Y  (PPM 
r. HARDNESS AS c ~ C 0 3  (PPM) 
5 .  REACTIVE PHOSPHATE (OPO4 ) 
5. ORGANIC PHOSPHATE (PPM P )  
5. ORGANIC CAREON (PPM) 
r. KJELDAHL NITROGEN (PPM) 
WMONIA (PPM N) 
LUF1 I NUM 



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

Q MINERAL GAS WATER OIL * SOILS VEGETATION ENVIRONMENT 

PAN. OCEAN 
BCNNETT P L W  PROJECT 

NOV . 
DATE 

AL ANAL 

10/82 

82-36-5-2739 
PROJECT NO. 

PARAMETERS 

CALCI  UM (PPM 
MAGNESIUM I PPM ) 
CHLORIDE (PPM) 
S a P H A T E  (PPM) 
T. A L K A L I N I T Y  (PPM AS CACO3) 
=H 
CONDUCTANCE (UMHOS/CM) 
COLOUR (PTCO W I T S )  
TURBIDITY ( J T U )  
TOTAL DISSOLVED SOLIDS (MG/L) 
TOTAL SUSPENDED SOLIDS (MG/L) 
4 C I D I T Y  (PPM AS CAC03)  
*d ITRATE-NITRITE (PPM N )  
TOTAL PHOSPHORUS (PPM P )  
ARSENIC (PPM) 
CADMIUM (PPM) 
COPPER (PPM 
IRON (PPM) 
CHROM I UM ( PPM 
MANGANESE (PPM 
Z I N C  (PPM) 
LEAD (PPM) 
BARIUM (PPM) 
N I C K E L  (PPM) 
E R C U R Y  (PPM 
r. HARDNESS AS C A C O ~  (PPM) ;. REACTIVE PHOSPHATE (OP04)  ;. ORGANIC PKISPHATE (PPM P )  ;. ORGANIC CARBON (PPkI) 
F. KJELDAHL NITROGEN (PPM) 
WMONIA (PPM N 
U-UM INUM 

- 
- 

M E M B E R  
CANADIAN TESTING CERTIFIED BY 
ASSOCIATION 

I- 14 

34.4 
15.5 
0.8 
11.3 

22. 
8.25 
254 
10 

4.0 
<.4 
. I40  
<O. 003 

-- ( T I  <0.002 ( D l  <0.0002 

<o. 001 <o. 001 
0.002 <o. 001 
0.10 <. 01 
<o. 01 <. 01 

. O 1  - <. 01 
0.013 0.005 
<o. 002 <o .002 
0.14 0.14 
0.004 0.004 

00010 <o. 00010 
149.8 
<O. 003 
<O. 003 
1.1 

0 
04 

0.60 .05 



*J@ CHEMEX 
CALGA'HY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
E D M O N T O N  8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 

TELEPHONE (403) 465-9877 

CERTIFICATE OF AI~JALYSIS 

MINERAL * GAS 3 WATER * OIL SOILS * VEGETATION ENVIRONMENTAL ANALYSIS 

PAN,  OCEAN 
BONNETT P L E  PROJECT DATE NOV. 10/82 

~ c ' D :  OCT. 5/82 PROJECT NO. 82-36-5-2739 

PARAMETERS 
P 

CALCIUM (PPM) 39.6 
MAGNESIUM ( PPM ) 12.6 
CHLORIDE (PPM) 1.8 
SU-PHATE ( PPM 38.5 
T. A L K A L I N I T Y  (PPM AS CAC03) 126 
PH 8.00 
CONDUCTANCE (UMHOS/CM) 310 
COLOUR (PTCO W I T S )  10 
TURBIDITY ( J T U  
TOTAL DISSOLVED SOLIDS (MG/L 
ITOTAL SUSPENDED SOL1 DS (MG/L 2.0 
K I  D I T Y  (PPM AS CAC03 <.4 

NITRATE-NITRITE (PPM N )  .094 
TOTAL PHOSPHORUS (PPM P )  0.003 
ARSENIC (PPM) T )  0.0002 ( D l  <O. 0002 
CADMIUM (PPM) <O. 001 <O. 001 
COPPER (PPM) 0.002 0.001 
IRON (PPM 0.16 .04 
CHROMIUM ( PPM <, 01 
MANGANESE (PPM) ----""<. 01 - 

Z I N C  (PPM) 0.023 0.008 
LEAD (PPM) <O. 002 <O. 002 
BARIUM (PPM) 0.12 0.12 
N I C K E L  (PPM) 0,005 0.004 
ERCURY (PPM) ,00013 - 0.00010 
T. HARDNESS AS CAC03 (PPM) 150.9 
S .  REACTIVE PHOSPHATE (OP04 ) <O. 003 
S . ORGAN I C PHOSPHATE ( PPM P ) <O. 003 
5. ORGANIC CARBON (PPM 1.8 
T. KJELDAHL NITROGEN (PPM) 
AMMONIA (PPM N ) <.01 
ALUM INUM 0.45 07 

6.9 
2.5 
0.15 
2.4 
26.4 
7.33 
58. 
6 0 

8.0 
0.8 
.019 
0.005 

( T I  <0.0002 ( D l  <0.0002 
<o. 001 <o. 001 
0.003 <O. 001 
0.22 .03 

<.01 
<. 01 

0.017 0.005 
<o. 002 (0.002 
0.01 0.01 
0.007 <o. 001 
0.00020 - 0.00010 

27.55 
0.003 
0.004 
9.6 

0.56 0.48 

M E M B E R  
CANADIAN T E S T I N G  
A S S O C I A T I O N  



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 5 0 T H  AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

MINERAL * GAS a WATER OIL SOILS VEGETATION " ENVIRONMENTAL ANALYSIS 

PAN OCEAN 
BONNETT P L W  PROJECT 
E c ' D :  OCT. 5 / 8 2  

DATE NOV. 10/82 

PROJECT NO. 
82-36-5-2735 

I 

CALCIUM (PFM) 
MAGNESIUM ( PPM ) 
CHLORIDE (PPM) 
S U P H A T E  ( PPM 
T. A L K A L I N I T Y  (PPM AS CAC031 
PH 7.07 
CONDUCTANCE (UMHOS/CM) 
COLOUR (PTCO W I T S )  
TURBIDITY (.JTU) 
TOTAL DISSOLVED SOLIDS (MG/L 
TOTAL SUSPENDED SOLIDS (MG/L) 

C I D I T Y  (PPM AS CAC03)  
d ITRATE-NITRI  
TOTAL PHOSPHORUS 
ARSENIC (PPM) 
CADMIUM (PPM) <O. 001 
COPPER (PPM) 
IRON (PPM 
CHROMIUM (PPM) 
MANGANESE (PPM 
Z I N C  (PPM) 
LEAD (PPM) 
BARIUvl (PPM) 
N I C K E L  (PPM) 
MERCURY (PPM 0.00016 0.00011 -- 
T. HARDNESS AS c~C03 (PPM) 5 1 . 7 5  

S. REACTIVE PHOSPHATE (OP04 ) 0 .003  

S. ORGANIC PHOSPHATE (PPM P )  0.005 

S. ORGANIC CARBON (PPM) 
T. KJELDAHL NITROGEN (PPM) 
AMMONIA (PPM N ) 
ALUM INUM 

M E M B E R  
CANADIAN TESTING CERTIFIED BY- 
ASSOCIATION 



C A L G ~ ~ R Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDfil0PiTOt.i 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

MINERAL GAS * WATER OIL a SOILS VEGETATION O ENVIRONMENTAL ANALYSIS 

P A N  OCEAN 
BONNETT PLUE PROJECT 
EC'D: OC-r. 5 / 8 2  

DATE NOV. 10182 

PROJECT NO. 
82-36-5-273' 

1 PARAMETERS L - 4  

CALCIUM (PPM) 3.6 

MAGNESIUM ( PPM 1 1 . 4 

CHLORIDE (PPM) 0.15 

SWPHATE (PPM ) 2.0 

T. A L K A L I N I T Y  (PPM AS CAC03 ) 9.6 

PH 6 . 4 6  

CONDUCTANCE (UMHOS/CM) 2 4 .  
COLOUR (PTCO W I T S  80 
T U R B I D I T Y  ( J T U  
TOTAL DISSOLVED S O L I D S  (MG/ 
TOTAL SUSPENDED SOL1  D S  ( MG/L ) 2.0 

' C I D I T Y  (PPM A S  CAC03)  1.6 
$ 4  I TRATE-N I TR I TE ( PPM N ) . 0 0 3  

TOTAL PHOSPH 0.017 

ARSENIC (PPM 002 ( D l  <0.0002 
CADMI UM ( PPM <o. 0 0 1  

COPPER (PPM 0 . 0 0 2  0.001 

IRON (PPM ) 0.66 . 0 5  

CHROM I UM ( PPM ) (0.01 <. 01 

MANGANESE ( PP .o 
Z I N C  (PPM) 0 . 0 1 4  0.006 

LEAD (PPM) <o. 0 0 2  <o. 002 

BARIUv l  (PPM) 0.07 <. 01 

NICKEL (PPM) 0.010 <0.001 

E R C U R Y  (PPM .00018 <O. 0301 

T. HARDNESS AS CACOS (PPM) 1 4 . 8  

S .  REACTIVE PHOSPHATE (OP04 ) 0.005 

S. ORGANIC PHOSPHATE (PPM P )  0.008 

S .  ORGANIC CARBON (PPr l )  2.7 

T. KJELDAHL NITROGEN (PPM) - - 5 4  - 
- 

AMMONIA (PPM N ) .02 

ALUMINUM 0.68 0.55 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

-- 

CERTIFIED BYpd 



33 
CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 

TELEPHONE (403) 276-9627 TELEX 038-25541 
EDMONTON 8764 - 50TH AVE. EDMONTON, CANADA T6E 5K8 

TELEPHONE (403) 465-9877 

MINERAL GAS * W A T E R  * ' O I L  * S O I L S  *VEGETATION ENVIRONMENTALANALYSIS 

PAN, OCEAN 
BONNETT P L U G  PROJECT 
~ c ' D :  OCT. 5/82 

~ARAMETE RS s- 1 

CALCIUM (PPM 36.9 
AGNES I UM ( PPM ) 10.4 
HLORIDE (PPM) <O. 1 
U-PHATE ( PPM ) 15.9 '-. A L K A L I N I T Y  (PPM AS CAC03) 121 

PH 8.22 
CONDUCTANCE ( UMHOS/CM 253 
COLOUR (PTUJ  W I T S )  10 
-'URBI D I T Y  ( J T U  ) 0.7 
-*OTAL D I  SSOLVED SOL I D S  ( MG/L ) - - - -  . 
:*OTAL SUSPEt'JED SOL I D S  ( MG/L 
' C I D I T Y  (PPM AS CAC03)  <. 4 

ATRATE-NITRITE (PPM N )  . I 43  
4~~~~ PHOSPHORUS (PPM P )  0.003 
LIRSENIC ( P P M )  ( T I  <0.0002 ( D l  <0.0002 
CADMIUM (PPM ) <0.001 <O. 001 
COPPER ( PPM 1 0.002 <O. 001 
; RON (PPM ) 0.151 <.01 
CHROMIUM (PF'M 1 <O. 01 <.01 . 
b ANGANESE ( PPM ) <.01 -<.01 - - 

Z I N C  (PPM) 0.023 0.004 
L.EAD (PPM ) <O. 002 <O. 002 
EARIUM (PPM) 0.10 0.08 
h I C K E L  (PPM) 0.006 <O. 001 
CERCURY (PPM ) 0.00011 - ---<0.00010 
T. HARDNESS AS CAC03 (PPM) 135.05 
S. REACTIVE PHOSPHATE (OP04 ) <O. 003 
S. ORGANIC PM3SPtiATE (PPM P ) <O. 003 
S. ORGANIC CARBON (PPM 1 2.5 
T. KJELDAHL NITROGEN (PPM) - - .24 - -  - 

ASMONIA (PPM N )  .08 
A -UM INUM 0.60 0.48 

DATE NOV. 10/82 

PROJECT NO. 82-36-5-2739 



C A L G A G Y  2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

* MINERAL " GAS a WATER 9 OIL SOILS O VEGETATION ENVIRONMENTAL ANALYSIS 

PAN, OCEAN 
BONNETT P L W  PROJECT 
EC'D: OCT. 5 /82  

I 

DATE Klv. 10 /82  

PROJECT NO. 82-36-5-273: 

AKAME l t KS 
S- 3 C 

CALCIUM (PPM 1 
YAGNESI UM ( PPM 1 
CHLORIDE (PPM) 
SU-PHATE (PPM) 
T. A L K A L I N I T Y  (PPM A S  CAC03) 
JH 
CONDUCTANCE (UMHOS/CM) 
COLOUR (PTCO W I T S )  
"URBI D I T Y  ( J T U  
TOTAL DISSOLVED S O L I  D S  ( MG/L ) 
'-OTAL SUSPENDED S O L I  D S  (MGA.  
4 C I D I T Y  (PPM AS CACfl3) 

ITRATE-NITRITE (PPM N )  
-0TAL PHOSPHORUS (PPM P )  
ARSENIC (PPM 
CADMIUM (PPM 
COPPER (PPM 1 
::RON (PPM ) 
CHROM I UM ( PPM 

ANGANESE (PPM 

ARIUM (PPM) 

RCURY (PPM 

MON I A ( PPM N 1 

C TA 
d M F M R F R  

C ~ N A ~ ~ A N  T E S T I N G  
ASSOCIATION 



C A L c * " Y  2021 - 41 AYE. N.E. CAL$$Y, CANADA T2E 6P2 
TELEPHONE (403) 276-9 27 TELEX 038-25541 

EDMONTON 8764 - 50TH AVE. EDMONTON,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTIFICATE OF ANALYSIS 

63 MINERAL 0 GAS * WATER OIL a SOILS .' VEGETATION ENVIRONMENTAL ANALYSIS 

PAN, OCEAN 
BONNETT P L W  PROJECT 
REC'D: OCT. 5/82 

PARAMETERS W- 1 

DATE NOV. 10/82 

PROJECT NO. 
82-36-5-273 

CALCI  UM (PPM ) 29.1 
MAGNESIUM (PPM) 14 .O 
CHLORIDE (PPM) 1.30 
SU-PHATE (PPM) 14.5 
T. A L K A L I N I T Y  (PPM AS CAC03 96.8 
PH 7.93 
CONDUCTANCE (UMHOS/CM) 25 1 
COLOUR (PTCO W I T S )  10 
TURBIDITY ( J T U  1 
TOTAL D I  SSOLVED SOL I D S  ( MG/L 
TOTAL SUSPENDED SOL I D S  ( MG/L 10.0 
' C I D I T Y  (PPM AS CAC03) <.4 
JITRATE-NITRITE (PPM N )  . I18  

TOTAL PHOSPH <O. 003 
ARSENIC (PPM ) 0.0002 ( D )  <0.0002 
CADMIUM (PPM) <0.001 <0.001 
COPPER (PPM 1 0.001 <0.001 
IRON (PPM) 0.10 <. 01 
CHROMIUM (PPM) <.01 
MANGANESE (PPM - - <. 01 
Z I N C  (PPM) 0.014 0.003 
L A D  (PPM) <O. 002 <O. 002 
EiARIUvr (PPM) 0.09 0.08 
IICXEL (PPM) 0.008 <0.001 
E R C U R Y  (PPM 1 .00011 <O . 000 1( 
'- . HARDNESS AS CAC03 ( PPM ) 140.4 
. REACTIVE PHOSPHATE (OP04 ) <O. 003 . ORGANIC PHOSPHATE (PPM P )  (0.003 
. ORGANIC CARBON (PN.1) 0.7 

M E M B E R  
CANADIAN TESTING 
ASSOCIATION 

I 

CERTIFIED BK *~j, 

". KJELDAHL NITROGEN (PPM 
,AMMONIA (PPM N )  .05 

L U M  INUM 0.60 0.39 



CALGARY 2021 - 41 AVE. N.E. CALGARY, C ~ \ D A  T2E 6P2 
TELEPHONE (403) 276-9627 T E J P 0 3 8 - 2 5 5 4 1  

EDMONTON 8764 - 50TH AVE. E D M O N T O N ,  CANADA T6E 5K8 
TELEPHONE (403) 465-9877 

CERTlFICATE OF ANALYSIS 

MINERAL * GAS * WATER OIL * SOILS ' VEGETATION ) ENVIRONMENTAL ANALYSIS 

PAN OCEAN NOV. 10/82 
BONNETT PLUJE PROJECT DATE 

REC'D: OCT. 5/82 82-36-5-273 
PROJECT NO 

PARAMETERS 

CALCIUM (PPM 33.0 
MAGNESIUM ( PPM ) 
CHLORIDE (PPM) 
S U P H A T E  ( PPM 
T. A L K A L I N I T Y  (PPM AS CAC03) 
PH 8.13 
CONDUCTANCE (UMHOS/CM) 
COLOUR (PTCO W I T S )  
TURBI  D I T Y  ( J T U  
TOTAL DISSOLVED SOLIDS (MG/L) 
TOTAL SUSPENCED SOL lDS (MG/L) 16.0 
' K I D I T Y  (PPM AS CAC03) <. 4 
.dITRATE-NITRITE (PPM N) .I27 
TOTAL PHOSPHO 
ARSENIC (PPM) ) <0.0002 (0) <0.0002 
CADMI UM ( PPM 
COPPER (PPM) 
IRON (PPM) 
CHROMIUM (PPM) 
MANGANESE (PPM) 
Z I N C  (PPM) 
LEAD (PPM) <O. 002 
DARIUM (PPM) 
N I C K E L  (PPM) 
MERCURY (PPM) .00014 - <0.00010 
T. HARDNESS AS c ~ C 0 3  (PPM) 138.5 
S. REACTIVE PHOSPHATE (OP04)  <O. 003 
S. ORGANIC PHDSPHATE (PPM P I  <O .003 
S. ORGANIC W B O N  (PPM) 0.9 
T. KJELDAHL NITROGEN (PPM) 
AMMONIA (PPM N ) 
ALUM INUM 

W-10 

33.9 
13.7 
0.80 
15.5 
124. 
8 .O4 
257 
10 
0.7 
160 
6.0 
<.4 
.I14 
<O. 003 

( T I  <0.0002 ( D l  <0.0002 
<0.001 <o .001 
0.001 <0.001 
0.151 <.01 
(0.01 <.01 
<.o .o 
0.27 0.004 
<0.002 <o. 002 
0.14 0.13 
0.001 <o. 001 
0.0001 1 <o. 00010 

141.2 
<O. 003 
<O .OO3 
1.2 
16 
.03 

0.68 .03 



A P P E N D I X  I 1  

F E S U L T S  O F  F I E L D  MEASUREMENTS 



Bonnet Plume 

Field Measurements - Feb. 7-8, 1982 

Location Dissolved Oxygen Temperature Comments 

8.2 

6.5 

1.5-2.5 (var'l) 

2.0 (var'l) 

12.0 (? )  

12.8 

13.0 

11.3 

12.4 

14.2 

13.0 

13.0 

8.1 

10.8 

:.8.2 

10.2 

0 - air temperature& -6 C 
- stream samples all taken in areas of open water 

- lake samples through + 80 cm ice 

(at 2% ft.) 
I I 

I 1  

1 1  

Downstream of I14 

Surface flow 



April 12-13, 1982 

Bonnet Plume 

Field Measurements 

Station Water Temp. Dissolved Field pH Comments 
Oxygen 

Snow pH Measurements 

Met. Station /I1 
Met. Station /I2 
Met. Station /I3 top 50 cm. 
Met Station /I3 bottom 15 cm. 

2 mm' xtals 

7.0 Ice ~epthz60-80 cm 

7.0 

7.20 

6.30 

- 

8.05 

8.10 

- 

8.05 

7.70 

8.00 

7.90 

8.00 

- 

7.95 

8.05 

7.95 

8.00 

7.85 

- 

Shallow spot, ice 
to bottom 

Downstream from S 1 

Snow Depth 9 85 cm 

Required 5 minutes 
for pH meter to 
stabilize 



Bonnet Plume 

F i e l d  Measurements May 22-23, 1982 

Loca t ion  T (OC) D . 0 .  (ppm) pH 

L1 
2.0 3 . 1  7.15 

2 2.5 0 .9  7.05 

L3 2.0 1 . 0  7.50 

L4 2.0 1 . 0  6.70 

- a i r  temp.= 0.0' 

- Wind and P e e l  R i v e r s  open - a c o u p l e  of i c e  jams 

- I l l t y d  open b u t  s e v e r a l  i c e  jams and a s s o c i a t e d  f l o o d i n g  

- i c i n g s  s t i l l  f r o z e n  



LOCATION 

BONNET PLUME FIELD MEASUREMENTS 

August  7 - 8,  Samples  Measured August  11, 1982 



L O C A T I O N  

I 2  

BONNET PLUME F I E L D  MEASUREMENTS: October 1, 1982 

D.O. - 
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