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Yellowknife, N.W.T. 

Attention: Mr. Jim Sparling 

Re: 
7 

Sampling and Analysis of Snow Cores 
Yellowknife, N.W.T. 

Dear Sir, 

We are pleased to present our report on the 1994 snow core sampling and 
analysis program. During this program snow cores were extracted at various 
locations in the Yellowknife area and analyzed for arsenic, pH and sulphate. 
The analytical results were compared with the results of similar studies in 
1975 and 1986. 

We have included a section of recommendations for future studies. We believe 
that the most important of these is development of a standard methodology

‘ 

for sampling, sample handling, laboratory analysis and quality 
assurance/quality control. We would be available to assist in the development 
of the standard methodology. 

We appreciate the opportunity to assist you in this work. It has been a most 
interesting project. 

We are available to discuss the report at your convenience. 
FE". ,GUSON SIMEK CLA 

~

~ 

Jo in A. Clark, P.Eng.
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1 .0 Abstract 
‘ 

Ferguson Simek Clark and Arctic Environmental Services were contracted, 
‘ 

* by the Environmental Protection .DiVision of the Government of the 
Northwest Territories to conduct a snow sampling program, in the 
vicinity of the City of Yellowknife, specifically designed to measure the 
arsenic deposition rates over a defined course of time. 

The sampling program was carried out during the spring of 1994, with 
results indicating an increase in the arsenic deposition rates as compared 
to a similar study carried out in 1986 for the Pollution Control Division of 
the Government of the Northwest Territories. 
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2.0 Introduction 

2.1 General 

Yellowknife is located on the west shore of Yellowknife Bay on the North 
. Arm of Great Slave Lake in the Northwest Territories. Gold was 
discovered in the Yellowknife area in 1896 and as a result a staking rush 
began in the early 1930's. The City of Yellowknife grew out of the gold 
mining industry and today there are two gold producing mines in the 
immediate vicinity of the city; these are Royal Oak Mines Giant Mine and 
Miramar Con Mine. 
Arsenic, While relatively uncommon in nature, occurs naturally in the 
gold bearing ores of the Yellowknife area. Arsenic in the Yellowknife area 
occurs predominantly as arsenopyrite (FeAsS). Arsenopyrite is a major 
ore of arsenic occurring as prysmatic crystals or columnar and granular 
masses. 

A method of extracting gold from gold rich ore concentrate is to "roast" 
the ore to free the sulfur. The resulting product is a porous material 
which is then treated with cyanide to leach the gold. Finally the gold 15 
precipitated from the cyanide solution and recovered. 

A byproduct of roasting is that it ‘volatizes the arsenic and releases it with 
' the waste gases produced by the process. Abatement procedures have 
been established at many roasting operations. Such procedures include 
the installation of electrostatic precipitators and "baghouses" which filter 
and collect the arsenic prior to its release to the environment. Abatement 
procedures are not 100% effective, therefore some arsenic continues to 
enter the environment in the vicinity of such operations. 

Royal Oak Mines Giant Mine utilizes a roasting procedure complete with 
an electrostatic precipitator and baghouse in its gold recovery process. 
Royal Oak Mines arsenic emission abatement equipment has been 
continually upgraded since its initial installation in 1951. 
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Other means of reducing the gold concentrate are utilized by various 
operations which do not include the roasting process. Miramar Con Mine 
utilized a roaster until November 1970 at which time they abandoned the 
process opting for a chemical reduction process; 

~While the abandonment of Con' s roaster has reduced the gaseous 
emissions of arsenic in the YellOwknife area, fugitive emissions of arsenic 
remain a part of the process including arsenic contents in the slurry 
wasted to the tailings ponds on the property. 

2.2 Previous Studies 

This study is primarily a comparative program relating to two past 
studies carried out specifically for the purpose of measuring arsenic 
contamination by snow sampling programs. The most relevant past 
studies are as follows: 

"Chemical Characteristics of Snow in the Yellowknife Area, NWT, 1975" 
(Environmental Protection Service, Environment Canada, 1977). 

and 

”Sampling and Analysis of Snow Cores in the Yellowknife Area, April 
1986. " (Stanley Associates Engineering Ltd) firr the Pollution Control 
Division, Government of the Northwest Territories. 

A third study reviewed during the writing of this report was one 
prepared specifically concerning emissions from the Royal Oak Giant 
Yellowknife Mine. This report is titled as follows: 

"An Investigation of Atmospheric Emissions from the Royal Oak Giant 
Yellowknife Mine” anvironmental Protection Division, Dept. of Renewable 
Resources, GNWT, lune 1993) 
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The 1977 Environment Canada Study was carried out by collecting snow 
cores and scoop samples during the spring of 1975 as part of an overall 
Yellowknife Environmental Survey. The prime objectives of the survey 
were as follows: 

1. To quantify the contentration Of arsenic in melted snow water. 

2. To assess deposition rates of arsenic during the winter.
~ ~ 

The conclusions of this program were as follows: 

1. The Canadian Drinking Water Standards (CDWS) (current at that" 
time) maximum permissible arsenic levels were generally exceeded 
within the sample group collected in the Yellowknife area. 

2. The estimated mean deposition rate of arsenic in the vicinity of 
YeIIOWknlfe W05 1. 9 kg/kmz .month. 1 

3. The geometric mean arsenic concentration in melted snow samples 
was 170 ug/L. 

4. The pH of snow within the vicinity of Yellowknife was generally lower 
than the acceptable level of 6.5 specified by the CDWS. 

' 

1 The values 1. 9 kg/km2 month and 2.23 1‘3]k -month are both used in the 1986 
report. Reference to the original report is to 0.0053 tons/muez month (1 86 
kg/ km month) 
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The intent of the 1985 Stanley Associates Engineering Study was to 
pattern the 1975 testing program as-closely as possible in order to provide 
a comparative analyses between the programs and results. The prime 
objectives of the survey were as follows: 

1. 

3. 

To assess changes in depositions of arsenic’in the Yellowknife area as a 
result of the introduction of emission abatement equipment at the. 
Giant Yellowknife Mines Ltd. gold roasting operation. 

To determine present concentrations of sulphates and pH values of 
snow cores samples as an initial step in examining sulphur dioxide 
emissions in the area. 

To analyze a number of samples, randomly selected, for sulphite. 

The conclusions of this program were as folloWs: 

1. The geometric mean arsenic concentration in melted snow samples 
‘ was 0.028 m9/1128 Ila/L), representing a reduction of 84% in the 
geometric mean arsenic concentrations ,in the Yellowknife area in'1986 
compared to 1975. 

The geometric mean of the arsenic deposition rate on the Study Area in 
1986 was 0.40 kg/kmzmomh. This rate represented approximately 18% 
of that in 1975 which was 2.23 kg/kmz-month-l 

The percentage of samples exceeding the Canadian Drinking water 
Standard for arsenic concentrations (5 0 “9/1) was reduced from 83 % in 
1975 to 33% in 1986. 

There was no significant difference between sulphate levels measured in 
the city of Yellowknife and in the vicinity of the Royal Oak Mines Giant 
Mine property.

‘ 

Sulphite levels in the snow samples were below the detectable limit of 
0.5 mg/L. 

1 Based on 1975 value of 1.9 kg/kmzmonth the 1986 rate was 21% of the 1975 
rate. 
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' The intent of the 1993 Environmental Protection Division investigation 
was to measure levels of arsenic and sulphur dioxide resulting from 
roaster stack emissions and determine the impact on vegetation. The 
prime objectives of the investigation were as follows: 

1. 

2.
. 

To determine the roaster stack emission rates for arsenic and $02. 

To determine the fate of arsenic and $02 dispersed to the environment 
and estimate the concentrations and total loading within the dispersal 
zone. 

To determine the cause of vegetation damage observed in the vicinity 
of Royal Oak Giant Yellowknife Mine. 

I 

- The conclusions of this investigation were as folloWs: T 

1. Emission rates were 20 to 30 kg/day for arsenic and 5 0 to 65 tonnes/day 
for sulphur dioxide. 

Total arsenic levels In Yellowknife air were below the Ontario 24 hour 
average limit of 0 3 lug/m3. , 

Ambient concentration levels of $02 in Yellowknife air periodically 
exceeded the National Air Quality Objective Maximum Desirable Level 
of 450 Ala/",3 for a one hour period. These occurrences usually last for a 
short'period only 

Damage to trees from high levels of $02 was found along the Vee Lake 
Road as far as 5 kilometres north of the roaster stack. 
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3.0 Program Objectives 
The objectives of the current 1994 Program included the following: 

1. The development of a snow collection and analyses scheme which 
would provide a comparison with past measured concentrations of 
arsenic in melted snow water and deposition rates of arsenic during the 
winter by measuring the cumulative amount of arsenic entrapped in 
the snow. 

The analysis of the samples for sulphate. 

The analysis of the pH levels for the sample series. - 

In order to collect a comparative set of samples, the collection locations 
for the sampling programs carried out by the 1976 Environment Canada 
Study and the 1986 Stanley Associates Engineering Study were replicated 
as closely as was possible. 
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4.0 Sampling Program 
- Ferguson Simek Clark, personnel undertook the sampling program 
between the .14 th and ’16 th’ days of March 1994. Fifty five (55) samples 
were collected at forty five (45) separate locations by means of a "coring" 
tool. This tool was fabricated out of section of 100 mm diameter ABS 
plastic pipe. 

The samples were double bagged in plastic zip top sample bags, 
evacuated, labeled and delivered to the contract laboratories. The samples 
were shipped to the laboratories in a frozen state with melting allowed to 
take place once at the respective labs. 

Stanley Associates Engineering 1986 sampling program included dividing 
the cores into three vertical sections. It was agreed with the Department 
of' Renewable Resources prior to this sampling program that there was

_ 

little benefit gained by subdividing the previous samples and that 
composite samples would satisfy the program requirements. 

- The samples were collected by vertically inserting the tool to the base of 
the snow column. The snow about the perimeter of the tool was’then 

‘ 

.. 
shoveled clear in order to facilitate the removal of the sample. A shovel 
was then inserted below the tool to retain the sample during its 
extraction. 

The bottom section of approximately 50 mm was discarded to reduce the 
possibility of contamination and the remaining sample was "poured" into 
the sample bags. The samples were shipped free of preservative and 
algaecide. 

Single samples were taken at thirty six of the sampling points. Double 
samples were retrieved at eight locations and at one sampling point a set 
of three samples was collected. The primary set of forty five (45) samples 
was sent to the Indian 8t Northern Affairs Water Resources Laboratory 
(DIAND) in Yellowknife forvanalysis and as a measure of quality control 
and assurance, the nine matched samples were sent to Norwest 
Laboratories in Edmonton for an independent analysis. 
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The program for the point at Which three samples were collected 
included two of those being sent independently to the DIAND laboratory 
for analyses and the third being sent to Norwest Laboratory. ‘ 

, 

Sampling points were selected-clear of drifted areas in an effort to achieve 
the most representative samples. 

Transportation to the sampling points was by truck to the locations 
adjacent to roadways and by snowmobile to the points inaccessible by 
road. 

All samples were successfully transported to the laboratories for analyses 
‘within 24 hours of collection of final sampling. They were confirmed to . 

‘V 

be in a frozen state upon delivery to the laboratories, and standard chain 
‘ of custody protocols were maintained. , 
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5.0 Laboratory Chemical Analysis 

The collected samples were allowed to melt to room temperature once 
received by the respective laboratories and the following programs were 
carried out: 

DIAND Water Resources Laboratory pH 1 

Sulphate 
Total Arsenic 

Norwest Laboratories Total Arsenic 

The data received from the laboratories are compiled and presentedin 
Table 1 of this report and a copy of the original laboratory transmittals 
are appended in Section 10.0, Volume 2. 

The total arsenic levels in the samples analyzed by Norwest Laboratories 
were determined utilizing comparable analytical techniques as the Water 

~‘ Resources Laboratory for total arsenic (perchloric acid digest, and ~ 

' automated hydride atomic absorption spectroscopy; American Public 
Health Association reference APHA 3114 C). The analyses carried out 
were in accordance with "Standard Methods for the Examination of 
Water 81' Wastewater" 17 th edition APHA). 

The total arsenic levels in the samples analyzed by the Water Resources 
I Laboratory were determined utilizing atomic adsorption with hydride 
generation (TAs_H NAQUADAT #33011). Aliquots of preserved samples 
and standards were manually digested with H2304, HNO3, and HClO4. 

, 

Arsenic was reduced to arsine with NaBH4 in acidic solution and was 
then sparged into a heated quartz combustion tube which decomposed 
the hydride to form arsenic atoms. The absorption is measured 
spectrophotometrically at 193.7 nm. Method detection limit = 0.3 118/1, 

pH was analyzed by the Water Resources Laboratory by NAQUADAT 
variable code #10301 utilizing the electrometric method. The pH was 
measured utilizing a calibrated meter with a detection limit = 0.05 pH 
units. 
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Sulphate was analyzed by the Water Resources Laboratory by 
NAQUADAT variable code #16306 utilizing a colourimeter. The detection 
limit for this method was 3.0 mglL. 

Backup information provided by the'laboratories involved in this testing 
program is appended in Section 10.0; Volume 2 of this report. 
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6.0 Data Analysis 

6.1 Arsenic Evaluation 

The new Interim Maximum Acceptable Concentration (IMAC) is 25 ”8/1, 
from the previous value of 50 flg/L Maximum Acceptable Concentration 
(MAC) found in the Canadian Drinking Water Standardsr(CDWS), ,5th ed., 
1993. 

‘ 
' 

. 

” 
> - 

'

, 

The concentrations of arsenic in 34 of the 55 or 62 % of the samples 
collected in this program exceeded the specified allowable concentration 
of 50 “8/1, as defined by CDWS. (For comparative reasons, the CDWS for 
arsenic used in 1975 and 1986 was also utilized in the current 1994 
study). 

. Of these samples exceeding the acceptable level, 19 measured one order of 
magnitude greater and two measured two orders greater than the

‘ 

acceptable limit. The geometric mean of the total arsenic concentration 
for the 1994 sample group was 98.9 “gcompared with the 1986 result of 
28 its/L and the 1975 result of 170 ”3/1,. - 

Arsenic concentration levels are represented on Tble 1 and Figure 2 of 
this report. 

The arsenic concentrations are dependent on. the dilution provided by 
the seasonal snow fall. A more representative figure for analyses is the» 
deposition rate as measured in mass/(unit area ~ time). The mass of arsenic 
for each sample location was calculated by multiplying the concentration 
of total arsenic, as reported by the laboratories, by the volume of the 
sample. The area component of the equation was determined based upon 
the tool having an interior diameter of 100 mm. 
The time component of the equation was calculated based upon 

. 
information received from Environment Canada, Atmospheric 
Environment Service in Yellowknife. It was reported that the date that 
the snow pack first exceeded 50mm in the 1993/94 winter was November 
4th. The sampling program was carried out between March 14th and 16th. 
The duration of time during which the snowfall was deposited therefore 
was 4.4 months. ' 
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As an example, the arsenic deposition rate for sample number 101 in 
kg/k-mo was calculated as follows: 

Total Arsenic Concentration (”3/1) A: Sample Volume (L) = Arsenic Mass (pg) 
19.0 “8/1, x 0.25 L = 4.75 ug 

Arsenic Mass (pg) 1: 1x109 (Hg/kg) = Arsenic Mass (kg) 
= 4.75 x10-9 kg 

udz 1r(100mm)2 
Sampling area = T = ——T—— = 7, 850 mm2= 7. 85 x 10-9 km2 
Deposition Time = (94-03-15 - 94-1 1,-04) = 4.4 months 

Therefore the Total Arsenic Deposition Rate for sample number 101 is as 
follows: 

__ 4.75 x10‘° kg 
(7.85 x10‘° km’) x (4.4 month) 

= 0.14 kg/kmz.month
~~ 

The geometric mean of the deposition rate for this study series was 1.37 
193/k mo as compared with the Stanley Associates Engineering‘ 1986 

' study value of 0.40 kglkmz. mo and the 1977 Environment Canada Study 
value of 1. 86 kglkmz mo. 

Arsenic deposition isopleths are represented on Figure 3 of this report. 

The locations with the greatest arsenic contamination are in the vicinity 
of the Royal Oak Mines Giant Mine property. 

The arsenic detection limits for the sampling programs were provided by 
the laboratories. The Arsenic detection limit reported by the Water 
Resources Laboratory was 0.3 u8/L(total arsenic in water). The detection 
limit reported by Norwest Laboratory was 0.2 Fig/L (total arsenic in 
water). 
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For Quality Control purposes, samples were taken at adjacent locations at 
9 sampling points. The samples were analyzed by both Norwest Labs and 
the Water Resources Laboratory. The Norwest Laboratory results were 
approximately one third higher in all cases but one. This discrepancy may 
be due to the fact that the samples handling required multiple dilutions 
because of the high concentration of arsenic in the samples. 

The analytical ranges at the two labs were Norwest (0.2 - 8.0 Fig/L) and for 
the Water Resources Laboratory (0.3 - 100 98/1). In the case of samples 125 
and 126, the samples were diluted up to 500 mm in order to get them 
within detectable ranges. This would possibly explain the discrepancy. 

6.2 
I 

pH Evaluation 
pH'levels recorded in the 1994 program were generally less than the 
recommended level for drinking water. The level recommend by the 
Canadian Drinking Water Standards and Objectives is between 6.5 and 
85. The geometric mean pH level measured in the 1994 sample group was 
6.17 With values varying between 4. 78 and 8. 35. 

The program results are compiled and represented in Table 1 of this 
report. 

In comparison, the 1986 report noted that pH ranged from 4.8 — 8.3» and 
was generally below the CDWS range of 6. 5— 8. 5. The 1975 report also 
nOted that the pH of snow samples was also low, and generally outside 

, 
the acceptable range in the CDWS, ranging from 3.20 to 8. 80. 

6.3 Sulphate Evaluation 

Sulphate concentrations were analyzed by the Water Resources 
Laboratory. The detection limit of 3. 0 Ing/L, quoted by the laboratory for 
the colorimeter, was not acceptable for this study. The analysis was 
carried out by automatic colourimetric techniques. NAQUADAT variable 
code'#16306. 

' ' 

This analysis in future studies should be done using ion chromatography. 
We would expect variation below the detection limit of 3.0 mg/L in this 
study as was demonstrated in the 1985 study. 
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The program results are compiled and represented in Table 1 of this 
report. 

' .The 1985 report noted sulphate concentrations were generally low, 
ranging from 0.5 I1114/1, to 3.0 mg/L. It also noted that sulphate deposition 
rates in the Yellowknife area (30 kg/k-month) were considerably lower 
than values typical of an industrial/urban area (70 —- 350 kg/k-month)- 

Average sulphate concentrations in the 1985 report were 2. 2 mg/L in the 
City of Yellowknife, 1.1 mg/L near the Giant operation and 1. 3 mg/L on the 
periphery of the study area. 

6.4 Quality Assurance/Quality Control 

There seems to be a variation of about 33% between the study'data and 
samples sent to Norwest Labs. This could be explained as a systematic 
error possibly due to dilution factors. the analytical ranges used on the 
instrumentation for analysis were 0.2 - 8.0 rig/L for Norwest Labs and 0.3 — 
100 ug/L for the Water Resources Laboratory. It is difficult to get good 
laboratory results when dilution factors of up to 500 are necessary to get 
results on the instrument scale. (All samples in this study were high and 
required dilution) 

‘ 

It is common to have differences between laboratories because of different 
operators, analytical equipment and operating procedures. This 
particular work could be considered non-routine and perhaps more 
discussion could have taken place prior to analysis to standardize the 
methodology. 

Quality Control information was provided by the laboratories but it only 
accounts for instrumental variation and does not take into account all the 
controlling factors found in a field study, which can also include 
variability in concentrationsof arsenic from sample locations in close

' 

proximity. Nevertheless, we have confidence in the data trends found in 
this study. 

The Water Resources Laboratory which did the bulk of the testing reports 
analytical accuracy of 112— 114% on the quality control runs. From this 
it is inferred that reported results should be within 80% to 120% of 
actual values. -

, 
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No. 5-9401 YELLOWKNIFE REGION lune, 1994 

7.0 Conclusions 

7.1 Comments 
The discrepancies between the 1986 study and the 1994 study showing 
increased concentrations over earlier studies may be a real phenomenon 
or sample laboratory handling techniques. It was noted that the samples 
were melted and then shipped as water to the laboratory in the 1986 
study. 

We discussed the handling procedures with the laboratories and noted in 
the 1994 study that the samples were melted in the laboratory and 
shaken prior to measurement to maximize the dispersion of the arsenic 
particles in the sample prior to measurement. It could not be confirmed 
at this time whether the bags Were shaken prior to pouring to sample ‘ 

bottles being sent to the laboratory for the 1986 study. If this was not the 
case, this would account for lower values due to precipitated arsenic left 
in the bags. 

Care must be taken with sampling techniques and analytical design to get 
consistent results between studies. 

. 7.2 Arsenic
‘ 

This study is primarily acomparative program relating current data to. 
two past studies carried out specifically for the purpose of measuring 
arsenic contamination by snow sampling programs. 

The 1986 study concluded that a marked improvement in the arsenic 
deposition rates had occurred between 1975 and 1986. 

The data analyzed in the current program revealed higher arsenic values 
in snow cores than were found in the 1986 study. The geometric mean of 
the deposition rate for the current study was 1. 37 kg/kmz .mo as compared 
with the 1986 study value of 0.40 kg/kmz .mo and the 1975 value of 1.9 
kg/krn2- mo- 
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The concentrations of arsenic in 34 of the 55 or 62% of the samples 
collected in the current program exceeded the Maximum Acceptable 
Concentration of 50 118/1, as defined by the CDWS. As noted previously, 
the current Intermediate MAC value is 25 flglL. Only 4 of the 55 samples 
collected Were belOw the current IMAC value. 
Of these samples exceeding the earlier allowable level, 19 measured one 
order of magnitude greater and two measured two orders of magnitude 
greater than the allowable limit. The geometric mean of the total arsenic 
concentration for the 1994 sample group was 98.9 ug/L compared with 
the 1986 result of 28 118/1, and the 1975 result of 170 ”8/1,. The geometric 
mean of the concentrations of arsenic in this study represent an increase 
of 253% over the most recent snow sampling program. , 

The data indicates that the locations of greatest arsenic contamination are 
consistently' 1n the region of the Royal Oak Mines Giant Mine Property 

'--throughout the three studies. 

The general trends of the deposition of arsenic are similar in all three 
studies. The deposition patterns are shown in Figures 4(a — c). 

7.3 pH 

pH levels recorded in the 1994 program were generally less that the 
' recommended level for drinking water. The level recommend by the 
CDWS' is between 6.5 and 8.5. The geometric mean pH level measured in 
the 1994 sample group was 6.17 with values varying between 4. 78 and 
8. 35. . 

The pH change may have to be compared to precipitation or snow melt 
values for the Yellowknife area rather than to the CDWS. pH of snow 
generally ranges from 5. 5— 6.5. 
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7.4 Sulphate 

Increased sulphate concentration would be an indication of sulphur 
compound emissions. In order to interpolate the results one would have 
to account for all sulphur sources in the Study Area. As concluded from 
the 1986 study, the sulphate levels were no higher in the vicinity of Giant 
operations as compared to the Yellowknife area. In the 1994 study, 
conclusions can not be given because of lackg‘of data from using a ' 

Laboratory method with a detection limit of 3 mg/L. 
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8.0 
_ 

Recommendations 

1. Ion- chromatography or techniques of similar sensitivity should be used 
for analysis of sulphur compounds if these compounds are of concern at

, 

the time of future studies (APHA 41103 Ion Chromatography —- 
detection limit 0.1mg/L).

' 

The study area should be extended to the northwest and southeast if 
arsenic concentrations in snow are to be monitored and compared to 
Canadian Drinking Water Standards. Presently arsenic concentrations 
in snow are above CDWS levels at the northwest and southeast edges 
of the study area. 

It‘ would be useful to develop or adopt a standard methodology to be 
used in future. A standard methodology would allow comparisons 
between studies in the area of sample handling in the field, sample 
transfer to the laboratory, sample preparation and Sub-sampling in the 
laboratory. An increased number of number of controls and replicates 
should be incorporated. 

This study is focused on snow deposition of arsenic. S tudies Of soil 
concentration in the areas of highest deposition would be useful to 
look at the cumulative effect on the environment. This would also 
require background samples to be taken in areas unaffected by the 
deposition in the Yellowknife area. 
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WATER RESOURCES LABORATORY Ferguson Simek Clark 
’ Box 1500 P.0. Box 1777 
Yellowknife, NT. XlA 2R3 Yellowknife NT XlA 2P4 

Tel. (403) 920-8129 ’ == Kevin Hodgins 

I INDIAN & NORTHERN AFFAIRS To: Samplingfi Analysis of snow Cores in YK 

Fax. (403) 873-9300 

' 

'- SAMPLE INFORMATION
' 

Our Lab # .: 940282 Account No.: FSC 
Your Sample ID: 101 
Sample Matrix : snowmelt 

I Collection: 
I I 

I 

Report Date: 04/27/94 
Location: snow 

Date: 03/14/94 Approved by:/Z22:£é H 2 

‘I 
By: KH . 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 

940282 
_ 

pH 6.58 pH ' 0.050 10301 
' Sulphate ‘ L3 mg/L 3.000 16306 

T.Arsenic—Hyd. 19.0 ug/L 0.300 33011



' * INOIAN' & NORTHERN AFFAIRS ‘I'o: 
WATER RESOURCES LABORATORY 

Box 1500 
' Yellowknife, NT. ‘XlA 2R3, 

Fax. (403) 873-9300 

IOur Lab # : 940283 
Your Sample ID: 102 
Sample Matrix : snowmelt 
Collection: 

Location: snow 
Date: 03/14/94 

By: KH 

Sampling & Analysis of Snow Cores in YK 
Ferguson Simek Clark 
P.O. Box 1777 

, 

”Yellowknife NT XlA 2P4w 
-Tel. (403) 920—8129 ==> Kevin Hodgins 

SAMPLE INFORMATION 
Account NO.: FSC 

Report Date: 04/27/94 
Approved by: g@ s H ) 

Lab# 
. 

Parameter 
940283 pH 

Sulphate 
T.Arsenic-Hyd. 

- SAMPLE ANALYSIS REPORT 9 

Detect 
Result Units Limit 

6.80 pH 0.050 
3.0 mg/L 3.000 

83.6 ug/L 0.300 

‘ ————-——---————————--_———~--—————-——--—----—————_————-—~————————-——-—-———



INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
.WATER RESOURCES LABORATORY Ferguson Simek Clark 

’ Box 1500 " P. O. Box 1777 
Yellowknife, NT. XlA 2R3 Yellowknife NT XlA 2P4 _., 

Tel. (403) 920-8129 ==> Kevin Hodgins 
-Fax. (403) 873-9300 

SAMPLE INFORMATION 
Our Lab # : 940284 ' Account No.: FSC 
Your Sample ID: 103 ‘ 

Sample Matrix snowmelt 
Collection: , Report Date: 04/27/94 

Location: snow
. 

‘ Date: .03/14/94 Approved by: ziZéEdégté By: KH 

- SAMPLE ANALYSIS REPORT - 

‘ 

. Detect Method 
Lab# Parameter Result Units Limit Code 
940284 pH 6.56 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 22.9 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
‘ Box 1500 P.O. Box 1777 
Yellowknife, NT. X1A-~2R3 Yellowknife NT X1A 2P4 
Tel, (403) 920-8129 ==> Kevin-Hodgins 
Fax. (403) 873—9300 . 

" INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

| SAMPLE INFORMATION 
Our Lab # : 940285 Account No.: FSC 
Your Sample ID: 104 
Sample Matrix : snowmelt 

I Collection: ' Report Date: 04/27/94 
' Location: snow \‘7 

I 
Date: 03/14/94 Approved by: " WW 

By: KH 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 
940285, pH 6.28 pH 0.050 10301 

Sulphate L3 mg/L 3 .000 16306 
T.Arsenic—Hyd. 67.2 ug/L 0.300 33011 

V. 

3....”



INDIAN & NORTHERN AFFAIRS 
WATER RESOURCES LABORATORY 

Box 1500 
Yellowknife, NT._X1A_2R3“ 

Tel. (403) 920-8129 

To: Sampling & Analysis of Snow Cores in YK 
Ferguson Simek Clark 
P.O. Box 1777 

- Yellowknife NT XlA 2P4 
Kevin Hodgins 

Fax. (403) 873-9300 

' SAMPLE INFORMATION 

I Our Lab # , 

: 940286 Account No. : FSC 
Your Sample ID: 105 
Sample Matrix : snowmelt 

' Collection: 
A 

Report Date: 04/27/94 
‘ Location: snow ‘ 

Date: 03/14/94 Approved by: Eggzziézyij 
'l By: KH 

- SAMPLE ANALYSIS REPORT - 

. Detect Method 
Lab# Parameter Result Units Limit Code 
940286 pH 6.42 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 36.3 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
-BOX 1500 . P.O. Box 1777 

Yellowknife, NT..X1A 2R3__ ______Yellowknife NT XlA 2P4 
Tel. (403) 920-8129 ==> Kevin Hodgins ' 

Fax. (403) 873-9300 

SAMPLE INFORMATION 
Our Lab # 

INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

: 940287 Account No.: FSC 
Your Sample ID: 107 
Sample Matrix : snowmelt 
Collection: > Report Date: 04/27/94 

'Locationi snow . 

Date: 03/14/94 Approved by: 
By: KH ’ 

- SAMPLE ANALYSIS REPORT - 

, Detect‘ Method 
Lab# Parameter Result Units ' Limit Code 
940287‘ pH ' 4.97 pH 0.050 10301 

Sulphate L3 mg/L 3 . 000 16306 
T.Arsenic-Hyd. 68.5 ug/L 0.300 33011



WATER RESOURCES LABORATORY 
Box 1500 

Yellowknife; NT;‘X1A 2R3 
Tel. (403) 920-8129 
Fax. (403) 873—9300 

I INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
Ferguson Simek Clark 
P.O. Box 1777 "'" ‘"“‘Yéllowknife NT XlA 2P4 

‘== Kevin Hodgins 

SAMPLE INFORMATION 
Our Lab #, : 940288 Account No.: FSC 

'Your Sample ID: 108 
Sample Matrix : snowmelt 
Collection: Report Date: 04/27/94 

Location: snow L/g Date: 03/14/94 Approved by: {gégrfé g2; 
By: KH 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# " Parameter Result Units Limit Code 
940288 pH 6.36 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 36.8 ug/L 0.300 33011



WATER RESOURCES LABORATORY 
BOX 1500 

Yellowknife, NT. X1A 2R3 
Tel. (403) 920-8129 

I 
' 

INDIAN & NORTHERN AFFAIRS 

Fax. (403) 873-9300 

Our Lab # : 940289 
Your Sample ID: 109 
Sample Matrix : snowmelt 

' Collection: ‘ Location: snow 
Date: 03/14/94 

' 
‘ 

’ By: KH 

Lab# Parameter 
940289 “ pH - 

Sulphate 
T.Arsenic-Hyd. 

To: Sampling & Analysis of Snow Cores in YK 
Ferguson Simek Clark 
P.O. Box 1777 
Yellowknife NT XlA 2P4 

==> Kevin Hodgins 

SAMPLE INFORMATION 
Account No.: FSC 

Report Date: 04/27/94 
Approved by: Z§2315A2u3 

- SAMPLE ANALYSIS REPORT - 

Result Units Limit Code 
6.91 pH 0.050 10301 
3.1 mg/L 3.000 16306 

62.9 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark ll' INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
Box 1500 P.O. Box 1777 

I! 
Yellowknife,'NT. X1A 2R3 ‘ Yellowknife NTlA 2P4 

Tel. (403) 920—8129 ==> Kevin Hodgins . 

Fax. (403) 873-9300 

SAMPLE INFORMATION 

'Our Lab # : 940290 - Account No.: FSC 
Your Sample ID: 110 
Sample Matrix : snowmelt 
Collection: Report Date: 04/27/94 

Location: snow ‘I/ 
Date: 03/14/94 Approved by: égzriég52 By: KH 

- SAMPLE ANALYSIS REPORT - 

vetect Method 
Lab# Parameter Result Units Limit Code 
1940290 

_ 

pH 6.32 pH 0.050 10301 
Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 58.5 ug/L 0.300 33011



ll 
‘INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
WATER RESOURCES LABORATORY Ferguson Simek Clark 

Box 1500 P.O. Box 1777 
I Yellowknife, NT. XlA 2R3 _ ,7 Yellowknife NT XlA 2P4 1 

' Tel. (403) 920-8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 

........................ ............................. 
_ 

-- 
SAMPLE INFORMATION 

'Our Lab # : 940291 ‘ Account No.: FSC 
Your Sample ID: 112 

_ 

Sample Matrix : snowmelt / 

| Collection: Report Date: 04/27/94 
Location: snow 

Date: 03/14/94 , 
Approved by: Jgéfi a“ 2 

By: KH 

- SAMPLE ANALYSIS REPORT '- 

Detect Method 
Lab/6 1 Parameter Result Units Limit Code 
940291 pH 6.07 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic—Hyd. 24.4 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
‘ BOX 1500 P.O. Box 1777 

Yellowknife, NT. X1A 2R3 - - Yellowknife. NT 331A 2P4 
Tel. (403) 920-8129 ==> KeVin Hodgins 
Fax. (403) 873-9300 

' INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

I‘ 
SAMPLE INFORMATION ' 

'Our Lab # : 940292 Account No.: FSC 
Your Sample ID: 113 
Sample Matrix : snowmelt 

I Collection: ’ Report Date: 04/27/94 
. Location: snow 

Date: 03/14/94 _ Approved by: King 2e! 3 

I‘ By: KH ' ‘ 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# - Parameter Result Units Limit Code 
940292 pH 5.65 pH 0.050 10301 

Sulphate - 
' L3 mg/L 3.000 16306 

T'.Arsenic—Hyd. 29.9 ug/L 0.300 33011



INDIAN & NORTHERN AFFAIRS 
WATER RESOURCES LABORATORY 

Box 1500 
Tel. (403) 920— 8129 
Fax. (403) 873-9300 

Yellowknife, NT.- X1A~~2R3—~‘ 

To: Sampling & Analysis of Snow Cores in YK 
Ferguson Simek Clark 
P. O. Box 1777 

-~” « Yellowknife NT XIA 2P4 
=> Kevin Hodgins 

Our Lab # : 940293 
Your Sample ID: 114 
Sample Matrix : snowmelt 
Collection: 

Location: snow 
Date: 03/14/94 

SAMPLE INFORMATION 
Account No.: 

Report Date: 
Approved by: 

————————————-—— 

FSC' 

04/27/94 
14? > 

By: KH 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# 7 

Parameter Result Units Limit Code 
940293 pH 4.78 pH 0.050 10301 

, 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 47.1 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 

_ 

P.O. Box 1777 
Yellowknifei-NT.~X1A_2R3 Yellowknife NT X1A 2P4 

Tel. (403) 920-8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 

. INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

———_——.———_——~_———-——————-——————————~ 
SAMPLE INFORMATION 

Our Lab # : 940294 ’ " 
, 

Account No.: FSC 
» Your Sample ID: 116‘ 

, 

*

. 

Sample Matrix : snowmelt 
Collection: Report Date: 04/27/94 

Location: snow V// 
Date: 03/14/94 Approved by: zggéjiing 

By: KH 

- SAMPLE ANALYSIS REPORT - 

Lab# ‘ Parameter Result Units Limit Code 
940294 pH 5.61 pH . 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 58.9 ug/L 0.300 33011



I 

INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
WATER RESOURCES LABORATORY . I-Ferguson Simek Clark 

Box 1500 P.O. Box 1777 
Yellowknife, NT. XlA 2R3 ' Yellowknife NT XlA 2P4 

Tel. (403) 920—8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 

I. 
* SAMPLE INFORMATION ' 

Our Lab # : 940295 Account No.: FSC 
Your Sample ID: 117 
Sample Matrix : snowmelt 
Collection: - Report Date: 04/27/94 

Location: snow 
Date: 03/14/94 Approved by: (EZ;:¢ggs,2 By: KH 

f SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 
‘940295 pH ‘ 4.79 pH 0.050 10301‘ 

‘ 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 32.8 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 P.0. Box 1777 

Yellowknife, NT. XlA 2R3 Yellowknife NT XlA 2134 
V V M _ 

Tel. (403) 920—8129 
, 

== Kevin‘Hodgins 
Fax. (403) 873-9300 

I INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

I SAMPLE INFORMATION 

I Our Lab # : 940296 Account No.: FSC 
Your Sample ID: 118 
Sample Matrix : snowmelt 

l Collection: ' Report Date: 04/27/94 
Location: snow 

. 

,

* 

Date: 03/14/94 . 

» Approved by: géfliw 
I By: KH 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 
940296 \ pH ‘ 8.35 pH 0.050 10301 
‘ Sulphate L3 mg/L 3.000 16306 

. T.Arsenic-Hyd. 23.4 ug/L 0.300 33011



I INDIAN & NORTHERN AFFAIRS ' 

To: Sampling & Analysis of Snow Cores in YK WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500» P. 0. Box 1777 

‘ 

. 

Yellowknife, NT. XlA 2R3 Yellowknife NT XlA 2P4 
- -Tel. (403) 920-8129 ==> Kevin Hodgins 

Fax. (403) 873-9300 

' SAMPLE INFORMATION 
fOur Lab # 940297 » 

‘ Account No.: FSC 
~Your Sample ID: 129 
Sample Matrix : snowmelt 

ICollection: Report Date: 04/27/94 
Location: snow 

Date: 03/14/94 Approved by: 
_ 

By: KH 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 
940297 " pH 7.09 pH 0.050 10301 

Sulphate 2.9 mg/L - 16306 
T.Arsenic-Hyd. 39.5 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 P.O. Box 1777 

Yellowknife,‘ NT.“ X1A 2R3 - » Yellowknife NT .,_X.1A~ 2P4 
Tel. (403) 920—8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 

I INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION,
. 

I Our Lab # : 940298 Account No.: FSC 
Your Sample ID: 12! 
Sample Matrix snowmelt

> 

Collection: ‘ Report Date: 04/27/94 
Location: snow

. Date: ,03/14/94 Approved by: égégcgséfiég 
By: KH - 

- SAMPLE ANALYSIS REPORT '- 

‘ Detect Method 
Lab# Parameter Result Units Limit 

_ 

Code 
940298 pH 6.06 pH 0.050 10301 

Sulphate L3 mg/L _3.000 716306 
'T.Arsenic-Hyd. 67.8 ug/L 0.300 33011 

*1.“ 

.,. 

.11 

3‘.



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 P.O. Box 1777 

Yellowknife, NTTaXIA 2R3 —--w_ vellowknife~NT—X1A~2P4*~~-*~“~ 
Tel. (403) 920— 8129 ==> Kevin Hodgins 

‘Fax. (403) 873-9300 

' INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 
Our Lab # : 940299 Account No.: FSC 
Your Sample ID: 12; 
Sample Matrix : snowmelt 
Collection: ,* ’. Report Date: 04/27/94 

Location: snow 
Date: 03/14/94 Approved by: 5Zégzfi:2=2 

By: KH 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
.Lab# . Parameter Result Units Limit Code 
940299 pH 6.66 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic—Hyd. 262.0 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 ' P.O. Box 1777 

Yellowknife, NT. XlA 2R3 ‘ 7 7 Yellowknife NT XlA 2P4 
Tel. (403) 920-8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 

' INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 

'Our Lab # : 940300 
' 

Account No.: FSC 
Your Sample ID: 125 
Sample Matrix snowmelt 
Collection: Report Date: . 04/27/94 

Location: snow 
Date: 03 / 14/94 Approved by: g 2"”?s 

By: KH 

- SAMPLE ANALYSIS REPORT - 

' Detect Method 
Lab# Parameter Result Units llt Code 
940300 pH 6.93 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 320.0 ug/L 0.300 33011

P



INDIAN & NORTHERN AFFAIRS To: 
WATER RESOURCES LABORATORY Ferguson Simek Clark 

' Box 1500 
_ 

P.O. BOX 1777 
Yellowknife; NTg‘XlA 2R3 ‘“““7‘*““Yellowknife NTnXlAn2P4 ~~~ 

Tel. (403) 920-8129 == Kevin Hodgins 
Fax. (403) 873-9300 

' Our Lab # : 940301 > "A 
. 

Account No.: 
Your Sample ID: 124 
Sample Matrix : snowmelt 
Collection: Report Date: 

Location: snow 
Date: 03/14/94 Approved by: 

By: KH 

SAMPLE INFORMATION 

Sampling & Analysis of Snow Cores in YK 

FSC 

04/27/94 1mg—

\

I

V 

3II. 

V) I 

- SAMPLE ANALYSIS REPORT - 

Detect 
Lab# ' Parameter Result Units Limit 
940301' pH 7.49 pH 0.050 

' Sulphate L3 mg/L 3:000 
T.Arsenic-Hyd. 672.0 ug/L 0.300 

Method 
Code



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 P.O. Box 1777 

Yellowknife, NT. XlA 2R3 Yellowknife NT XlA 2P4 
Tel. (403) 920-8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 

I ____________________________ 

' AINDIAN 8: NORTHERN AFFAIRS ’To: Sampling & Analysis of Snow Coresin YK 

SAMPLE-INFORMATION
L 

I Our Lab # : 940302 Account No. : FSC 
Your Sample ID: 126 
Sample Matrix : snowmelt 
Collection: Report Date : 04/27 / 94 

Location: snow
) Date: 03/14/94 Approved by: g Q 2 3 

By: KH 

- SAMPLE ANALYSIS REPORT - 

Detect Method' 
Lab# Parameter Result Units Limit Code 
940302 .7 ~ 

7 pH 7.59 -pH 0.050 ‘ 10301, 
Sulphate L3 mg/L 3.000 16306 

‘ 'I‘.Arsenic-Hyd. 2240.0 ug/L 0.300 33011 

1

| 
‘

I

i

g I



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 P.O. Box 1777 

' INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of; Snow Cores in YK 

' Yellowknife, NT‘. X1A 2R3 Yellowknife NVT...X1A 2P4 -1. 
Tel. (403) 920-8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 ' 

SAMPLE INFORMATION 

' Our Lab # : 940303 Account No.: FSC 
Your Sample ID: 127 . 

Sample Matrix : snowmelt 
Collection: Report Date: 04/27/94 

Location: snow _ 

Date: 03/14/94 Approved by: EZ $222 By: KH . 

. , 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
‘La]0# Parameter Result Units Limit Code 
940303 pH ~ 6.94 pH 0.050 10301 

‘ 

. Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 313.0 ug/L 0.300 33011



Our Lab # : 

Your Sample ID: 128 
Sample Matrix : 

INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
WATER RESOURCES LABORATORY Ferguson Simek Clark 

Box 1500 P.O. Box 1777 
Yellowknife, NT;_X1AWZR;_WJ _ _m“Yellowknife NT-X1A02P4VW 

Tel. (403) 920-8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 

I .......... ,0 ........................ _. .......................... 
SAMPLE INFORMATION 

940304 ' 
- Account No.: FSC 

snowmelt 
Collection: Report Date: 04/27/94 

Location: snow ‘ 

, 1/’ , 

Date: 03/;4/94 Approved by: zéggiégh> 
By: KH 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 
940304 pH ~ 7.13 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 29.4 ug/L 0.300 

‘ 

33011



INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
WATER RESOURCES LABORATORY Ferguson Simek Clark 

Box 1500 P.O. Box 1777 
Yellowknife; NT: X1A~2R3 ,u ..~!ellowknife_N$_x1A 2P4 

Tel. (403) 920-8129 ==> Kevin Hodgins 

l 
Fax. (403) 873-9300 

SAMPLE INFORMATION ‘
' 

lOur Lab # 940305 Account No.: FSC 
Your Sample ID: 129 
Sample Matrix : snowmelt 

Report Date: 04/27/94 Collection: - 

Location: snow \J/ Date: 03/14/94 Approved by: :éégzfiJLA 
By: KH 

- SAMPLE ANALYSIS REPORT - 

' Detect Method 
Lab# Parameter Result Units Limit Code 

940305 pH 6.77 pH 0.050 10301 
, Sulphate L3 mg/L 3.000 16306., 

T.Arsenic-Hyd. 30.8 ug/L 0.300 33011 ‘



INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
WATER RESOURCES LABORATORY Ferguson Simek Clark 

Box 1500 P.o. Box 1777 
Yellowknife, NT. X1A 2R3 ~"w -' Yellowknife NT XlA 2P4 

Tel. (403) 920—8129 == Kevin Hodgins 
Fax. (403) 873—9300 

SAMPLE INFORMATION
, 

Our Lab # : 940306 Account No.: FSC 
Your Sample ID: 130 
Sample Matrix : snowmelt 
Collection: Report Date: 04/27/94 

Location: .snow _// 
Date: 03/14/94 Approved by: «<Zégzfiéflfiz 

By: ‘KH 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# . Parameter Result Units Limit Code 
940306 ' pH 7.09 pH 0.050 10301 
‘ Sulphate L3 mg/L 3.000 16306 

T.Arsenic-Hyd. 60.4 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson S imek Clark 
BOX 1500 r P.O. BOX 1777 

Yellowknife, NT._._X1A_ ZR3 
. 

Yellowknife NT XlA 2P4 
Tel. (403) 920—8129 ==> Kevin Hodgins ' 

Fax. (403) 873-9300 

'7 INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 
Our Lab # : 940307 Account No.: FSC 
Your Sample ID: 131 
Sample Matrix : snowmelt 
Collection: Report Date: 04/27/94 

Location: snow ’ 

Date: 03/14/94 Approved by: 22% ”A; g, E 

‘9 

By: KH ‘ 

- SAMPLE ANALYSIS REPORT - 

Detect Method
‘ 

Lab# 
I Parameter Result Units Limit Code 

940307 pH 7.93 pH o;oso 10301 
Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 43.7 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
' Box 1500 P.O. Box 1777 

Yellowknife; NT. X1A 2R3 '. ‘“‘ YeIlowknife NT XlA 2P4 ~.. :1” ,.1 
Tel. (403) 920-8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 

' INDIAN 8: NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 
Our Lab # ~: 940308 ’ 

.* » Account No.: FSC 
Your Sample ID: 132 >

, 

Sample Matrix : snowmelt 
Collection: Report Date: 04/27/94 

Location: snow . 

Date: 03/14/94 
1 

Approved by: §i§§zfié 2:2} By: KH 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 
940308 pH 7.68 pH ’ 0.050 . 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 32.3 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson S imek Clark 
' BOX 1500 P.O. Box 1777 
Yellowknife, NT. X1A 2R3 

‘ 

Yellowknife NT X1A ~2P4 _ _ 

Tel. (403) 920—8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 

I INDIAN 8: NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 

I Our Lab # : 940309 Account No. : FSC 
Your Sample ID: 133 
Sample Matrix : snowmelt 
Collection: Report Date: 04/27/94 

Location: snow , 

Date: 03/14/94 Approved by: gig/g“ 2 

By: KH ' 

'

> 

- SAMPLE ANALYSIS REPORT - 

Lab# Parameter Result Units 
, 

Limit Code 
940309 pH 7.45 pH - 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 21.0 ug/L 0.300 33011



INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
WATER RESOURCES LABORATORY Ferguson Simek Clark . 

Box 1500 P.O. BOX 1777 
YelloWknife, NT. X1A 2R3 ‘v' r-JYellowknife NT.X1AHZP4V_N 

Tel. (403) 920-8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 

SAMPLE INFORMATION

~ 

Our Lab # : 940310 Account No.: FSC 
Your Sample ID: 201 
Sample Matrix : snowmelt 
Collection: ' 

’ Report Date: 04/27/94 
Location: snow 4 

Date: 03/ 15/94 Approved by: g 2L4: g! 5 2 

By: KH

I 

I
I

I
I
I
I
I
I 

Ill

I

I

I 

I
I 

- SAMPLE ANALYSIS REPORT - 

Lab# Parameter Result Units Limit Code' 

940310 pH ~ 5.52 pH 0.050 10301 
‘ Sulphate L3 mg/L 3.000 . 16306. 

T.Arsenic-Hyd. 80.6 ug/L 0.300 33011



Fax. (403) 873—9300 

SAMPLE INFORMATION 
Our Lab # : 940311 Account No.: 
Your Sample ID: 203 , 

Sample Matrix : snowmelt 
Collection: _ Report Date: 

Location: snow 
Date: 

_ 

03/15/94 Approved by: 
.By: KH , 

INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
WATER RESOURCES LABORATORY Ferguson Simek Clark 

Box 1500 P.O. Box 1777 
Yellowknife, NT. XlA 2R3 .-M ——Yellowknife NT—XlA—2P4—‘vmlr-- ~ 

Tel. (403) 920-8129 ==> Kevin Hodgins 

FSC 

04/27/94 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
‘Lab# Parameter Result Units Limit Code 
940311 pH ' 5.60 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 198.3 ug/L 0.300 33011



WATER RESOURCES LABORATORY , 
'Ferguson Simek Clark 

Box 1500 P.O. Box 1777 - 

Yellowknife, NT. X1A 2R3 , ..7.Ye11owknife NT XlA 2P4 
Tel. (403) 920-8129 == Kevin Hodgins 
Fax. (403) 873-9300 

. :INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 

I Our Lab # : 940312 Account No.: FSC 
Your Sample ID: 204 
Sample Matrix : snowmelt 
Collection: Report Date: 04/27/94 

Location: snow 
, 

,, J Date: 03/15/94 Approved by: g’éézi: e: 1 2 

By: KH ‘ 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit 

‘ 

Code,
\ 

940312‘ pH 6.36 pH 0.050 10301 
Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 181.0 ug/L 0.300 33011



! 

INDIAN & NORTHERN AFFAIRS To: 
WATER RESOURCES LABORATORY 

Box 1500 
YelloWknife,~NT; X1A‘2R3"W** "“-~- 

Tel. (403) 920-8129 == 
Fax. (403) 873-9300 

Sampling & Analysis of Snow Cores in YK 
Ferguson Simek Clark 
P.O. Box 1777 
Yellowknife NT X1A‘2P4' 
Kevin Hodgins 

SAMPLE INFORMATION 
Our Lab # : 940313 Account No.: FSC 
Your Sample ID: 206 
Sample Matrix: snowmelt 
Collection: Report Date: 04/27/94 

Location: snow , 
Date: 03/15/94 Approved by:/52z:fl;£!=g 

By: KH V 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 
940313 pH 7.24 pH 0.050 10301 

Sulphate 6.9 mg/L 3.000 16306 
T.Arsenic-Hyd. 615.0 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
_ 

Box 1500 P.O. Box 1777 
Yellowknife, NT. XlA 2R3 Yellowknife NT XlA 2P4 

Tel. (403) 920—8129 == Kevin Hodgins 
Fax. (403) 873-9300 

I _______________________________________________________________________________ 
SAMPLE INFORMATION 

I INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

'Our Lab # : 940314 Account No.: FSC 
Your Sample ID: 207 
Sample Matrix : snowmelt 
Collection: Report Date: 04/27 /94 

Location: snow , J Date: 03/15/94 Approved by: (425 g! Q 

By: KH 

- SAMPLE ANALYSIS REPORT f 

Detect Method 
Lab# Parameter Result Units Limit Code 
940314 pH 6.65 pH 0.050 10301 

Sulphate . 
L3 mg/L 3.000 7 16306 

T.Arsenic-Hyd. 203.0 ug/L 0.300 33011

E

;



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 P.O. Box 1777 

Yellowknife, NT. X1A 2R3 Yellowknife NT-XlA-2-P4 , 

Tel. (403) 920-8129 == Kevin Hodgins 
Fax. (403) 873-9300 

' INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 

'Our Lab # : 940315 ' Account No.: FSC 
Your Sample ID: 208 
Sample Matrix : snowmelt 
Collection: Report Date: 04/27/94 

Location: 
_ 
snow 

. 

' J Date: 03/15/94 Approved by: //Q§:é n: 2, 
By: KH ’ 

- SAMPLE ANALYSIS REPORT - 

. 

‘ Detect Method 
Lab# ' Parameter Result Units Limit Code 
940315 pH 5.26 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 32.3 ug/L 0.300 33011 

‘ 

».M..,..-—.~¢H

r

,



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 P.O. Box 1777 

Yellowknife, NT, X1A,_2R3 _‘ . ,, Yellowknife N'I‘__‘)_(_J_=A_2,l?4_~_ _, __ .1 
Tel. (403) 920-8129 == Kevin Hodgins 
Fax. (403) 873-9300 

I INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 

I Our Lab # : 940316 Account No.: FSC 
Your Sample ID: 209 
Sample Matrix : snowmelt 

I Collection: - 
‘ 

- Report Date: 04/27/94 
Location: snow ' 7/ Date: 03/15/94 Approved by: a Q :1 ea: ) 

' By: KH
, 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 
940316 pH 5.35 pH - 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.ArseniC-Hyd. 162.0 ug/L 0.300 33011



INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
WATER RESOURCES LABORATORY Ferguson Simek Clark 

Box 1500 P.0. Box 1777 
Yellowknife, NT. XlA 2R3 ' Yellowknife NT X1A 2P4 
‘Tel. (403) 920-8129 == Kevin Hodgins 
Fax. (403) 873-9300 

' SAMPLE INFORMATION 
Our Lab # : 940317 Account No.: FSC 
Your Sample ID: 210 
Sample Matrix : 03/23/94 
Collection: Report Date: 04/27/94 

Location: snow ‘ 

Date: 03/15/94 Approved by: r’7 
By: KH ‘&£%?i§£*¥L-- 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 
940317 pH 5.51 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 320.0 ug/L 0.300 33011



INDIAN & NORTHERN AFFAIRS To: 
WATER RESOURCES LABORATORY 

rBox 1500 
Yellowknife, NT. XlA 2R3 _ 

Sampling & Analysis of Snow Cores in YK 
,Ferguson Simek Clark 
P.O. BOX 1777, 

' Yellowknife NT XlA 2P4“ 
Tel. (403) 920-8129 == Kevin Hodgins 
Fax. (403) 873—9300 

SAMPLE INFORMATION 
Our Lab # : 940318 Account No.: FSC 
Your Sample ID: 21! 
Sample Matrix : 03/23/94 
Collection: Report Date: 04/27/94 

Location: snow ‘I/ 
Date: 03/15/94 Approved by: 52%;242£5,) 

By: KH 

L-_SAMPLE ANALYSIS REPORT —,7 

Detect Method 
Lab# Parameter Result Units Limit Code 
940318 pH 5.55 pH 0.050 10301 

‘ Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 82.1 ug/L 0.300 33011



|--_ 

Our Lab # : 

Your Sample ID: 213 
Sample Matrix : 

INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 
WATER RESOURCES LABORATORY Ferguson Simek Clark 

BOX 1500 P.‘O. Box 1777 
Yellowknife, NT: X1A-2R3---- , 

Yellowknife NT XlA 2P4 
Tel. (403) 920—8129_ == Kevin Hodgins 
Fax. (403) 373—9300 

SAMPLE INFORMATION 
940319 Account No.: FSC 
snowmelt 

Collection: Report Date: 04/27/94 
Location: snow _/y 

Date: 03/15/94 Approved by: 5 45:4: 5: = g 

By: KH 

é SAMPLE ANALYSIS REPORT - 

‘ Detect Method 
Lab# Parameter Result Units Limit Code 
940319 pH 5.11 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 25.4 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 - P.O. Box 1777 

Yellowknife, NT. XlA 2R3 Yellowknife NT XlA 2P4 , - 

Tel. (403) 920-8129 == Kevin Hodgins 
Fax. (403) 873-9300 

l—————————————u—————————._—_—_-—————_-——_—_——_-———————_———_—_———_—-———_————-———————— 
SAMPLE INFORMATION 

' INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

'Our Lab # : 940320 
3 

Account No.: FSC 
Your Sample ID: 214 ' 

‘ Sample Matrix snowmelt 
Collection: Report Date: 04/ 27 /94 

Location: snow 
Date: 03/15/94 Approved by: g @253 g: 2 5 

By: KH 

-' SAMPLE ANALYSIS REPORT - V 

Detect Method 
Lab# Parameter Result Units Limit Code 
940320 pH 5.45 pH 0.050 10301 

.‘Sulphate L3 mg/L 3.000 16306 
. T.Arsenic-Hyd. 439.0 ug/L 0.300 ‘33011‘



WATER RESOURCES LABORATORY Ferguson Simek Clark 
‘ Box 1500 P.O. Box 1777 

Yellowknife, NT. XlA 2R3 Yellowknife NT XlA 2P4 
'Tel. (403) 920—8129 ==> Kevin Hodgins 
Fax. (403) 873-9300 

I INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 
Our Lab # : 940321 Account No.: FSC 
Your Sample ID: 215 '

' 

Sample Matrix snowmelt 
Collection: Report Date: 04/27/94 

Location: snow 
Date: 03/15/94 , Approved by: Z a 31/: es: )

' 

By: KH 

- SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 

940321 pH 5.07 pH 0.050 10301 
- Sulphate L3 mg/L 3.000 16306 

T.Arsenic-Hyd. 16.5 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 P.O. Box 1777 

Yellowknife, NT. X1A 2R3 Yellowknife NT XlA 2P4 
Tell (403) 920-8129 == Kevin Hodgins 
Fax. (403) 873-9300 

I INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 

I Our Lab # : 940322 ' Account No.: FSC 
Your Sample ID: 216 
Sample Matrix : snowmelt 
Collection: ‘ Report Date: 04/27/94 

Location: snow ' 

Date: 03/15/94 Approved by: Egzzzggg1} By: KH 

— SAMPLE ANALYSIS REPORT - 

,Detect Method 
Lab# Parameter Result Units Limit Code 
940322 pH 6.20 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 37.2 ug/L 

, 

0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
BOX 1500 P.O. BOX 1777 

Yellowknife, NT_. XlA 2R3 ._.Yellowknife NT XlA 2P4 
' Tel. (403) 920—8129 == Kevin Hodgins 
Fax. (403) 873-9300 

' INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 

'Our Lab # : 940323 Account No.: FSC 
Your Sample ID: 301 
Sample Matrix snowmelt 

I Collection: Report Date: 04/ 27 / 94 
Location: snow . 

Date: 03 / 16/ 9 4 Approved by: 
I By: KH 

- SAMPLE ANALYSIS REPORT -V 

Detect Method 
Lab# Parameter Result Units Limit Code 
940323 

' 

pH 5.43 pH ' 0.050 10301 
Sulphate L3 mg/L 3.000 16306 
T.Arsenic—Hyd. 202.0 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
BOX 1500 : 

' P.O. BOX 1777 
Yellowknife, NT. X1A"2R3~~ —~-- .Yellowknife,NI‘x1A 2P4 

Tel. (403) 920-8129 == Kevin Hodgins 
Fax. (403) 873-9300 

IF _ INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 
' Our Lab # 940324 

I 

> 

A 

. 

Account No.: FSC 
Your Sample ID: 302 
Sample Matrix : snowmelt 
Collection: Report Date: 04/27/94 

Location: snow . 

Date: 03/16/94 Approved by: 92::ArlLL) 
By: KH 

. 

p 

’
' 

- SAMPLE ANALYSIS REPORT — 

Detect Method 
‘ Lab# Parameter Result Units Limit ‘ Code 

‘940324 
‘ 

pH ' 5.04 pH 0.050 10301” 
Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 90.5 ug/L 0.300 33011

i



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 P.O. BOX 1777 

Yellowknife, NT. XlA 2R3 Yellowknife NT XlA 2P4 
Tel. (403) 920-8129 == Kevin Hodgins * 

Fax. (403) 873-9300 - 

ll INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

SAMPLE INFORMATION 
Our Lab # : 940325 » 

' 

1 

Account No . : FSC 
Your Sample ID: 303 
Sample Matrix : snowmelt 
Collection: . Report Date: 04/27/94 

_ 
Location: snow J Date: 03/16/94 Approved by: 5&2 H 2 

By: KH 

— SAMPLE ANALYSIS REPORT - ' 

Detect Method 
Lab# Parameter Result Units Limit Code- 

940325 ‘ pH ‘ 5.01 pH 0.050 10301 
Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 200.0 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 P. O. Box 1777 

Yellowknife, NT. X1A 2R3 Yellowknife NT X1A 2P4 
Tel. (403) 920-8129 ==> Kevin Hodgins 

I INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

Fax. (403) 873-9300 

I SAMPLE INFORMATION 
Our Lab # 940326 Account No.: FSC 
Your Sample ID: 304 
Sample Matrix : snowmelt 

I Collection: Report Date: 04/27/94 
Location: snow 7/ Date: 03/16/94 Approved by: ,5 (Q, 5: l 

I By: KH 

4 SAMPLE ANALYSIS REPORT - 

Detect Method 
Lab# Parameter Result Units Limit Code 
940326 pH ‘ 5.72 pH 0.050 . 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 623.0 ug/L 0.300 33011



WATER RESOURCES LABORATORY Ferguson Simek Clark 
Box 1500 P.O. Box 1777 

Yellowknife, NT. X1A 2R3 . Yellowknife NT X1A 2P4 
Tel. (403) 920-8129 > 

== ,Kevin Hodgins 

I 
INDIAN & NORTHERN AFFAIRS To: Sampling & Analysis of Snow Cores in YK 

. Fax. (403) 873-9300 

'— 
. SAMPLE INFORMATION 

Our Lab # : 940327 Account No.: FSC 
Your Sample ID: 305 
Sample Matrix : snowmelt 

I Collection: 
‘ Report Date: 04/27/94 

Location: snow ‘ . 

Date: 03/16/94 Approved by: :§ZZ:A:£= ; 

By: KH 

- SAMPLE ANALYSIS REPORT -— 

Detect Method 
‘Lab# Parameter Result Units Limit Code 
940327 pH ‘ 5.59 pH 0.050 10301 

Sulphate L3 mg/L 3.000 16306 
T.Arsenic-Hyd. 443.0 ug/L 0.300 33011



SMARTLAB Labonatory Information Management System - RESULTS REPORT - May 20, 1994 

Lab# 
, 

_Test Result Units 
‘ 

CV %Diff-%Reé¢ %Ac9 
EPA_37gc5 TAs__H 

_ 

' 

34.4 ug/L ~77?" ‘ 112.4“; 
‘ ‘ TAS H 34.4 ug/L _ . 112.4\ 

TAS H 35.6 ug/L 116.3 
/ f," 
b w it 

I ¢§U\ ,C/V 0 {Ac-6"“) \



’0003’0 
SMARTLAB Laboratory lnform§tion Management System 

- STATUS REPORTZ: UNREPORTEDJESTS ’- May 20, 1994 
-.---‘,x’1. :~ A.“ 

[ r’._“1'~n=“ . fins; 

Lab# Due Test Hold PREPARATION ‘53 1-L703'té - 
' 58y ANALYSIS Run Date By """""""""""""""""""""""""""" ='.:',_"~""";“;"“_"17317'“'"""”""""""""""mm-"M" 

EPA_378c5 TAs_H 00/00/00 
‘ 

f- LJ a ~1- -i J 33011 04000062 04/16/94 MT 
‘ 

00/00/00 . 33011 04000062 04/16/94 MT 
00/00/00 . 

33011 04000013 04/16/94 MT

~ ~



' 

3: x ( 

SMARTLAB Laboratory Information Management System 
- STATUS REPORT : UNREPORTED TESTS - 

Lab# Due Test Hold 
_ 

PREPARATION 
' Date ,By ANALYSIS 

Blank . TA§_H 00/00/00 . 33011 
00/00/00 

' 

33011 

May 20, 1994 

............................... 
04000062 04/16/94 MT 
04000013 04/16/94 HT



E

I 

l 7 

Blank 

SMARTLAB Laboratory Information Management System ’- RESULTS REPORT - May 20, 1994 

Lab#_ Test »Result Units CV_ %Diff %Rec- %Acc 

5111:1236 
_____ 

£62 
________ A23?3§§1;}£“mm"mm-7'"-7"“7633 

‘CM—Ion-Ql 304. 2.546 mg/L 
‘ 

. _ 

77.9 
‘ 

‘ 

0.774 .mg/L “



EPA_1290 
CM-Ion-91 

SMARTLAB Laboratory Information Management System 
- STATUS REPORT : UNREPORTED TESTS ? May 20, 1994 

03000073 03/28/94 DH 
03000073 03/28/94 DH 

Due Test Hold PREPARATION Date By ANALYSIS 

504 00/00/00 16306 
504 00/00/00 16306 
804 00/00/00 ‘ 

' 16306 Blank 03000073 03/28/94 DH



.55!- ~
~

~~ ~~~ ~
~ l 

N EHEW 
ALYSIS Run: 04000062 Method: 33011 Date: 04/16/94 1 LED ‘ M /\ 

RUN LOG . MT Instr.ID: HHS-20 Time: 20:10 _ A ‘JlJnflUJV 
I Lab# 0 TestID Init Result Std Dev CV Height Volune Dil %Solid Spk/Ref Calc Result 0 Units 

1.0000 1.0000 1.0000 100.0000 
1 Blank 0 TAs_H -0.4300 1.0000 1.0000 1.0000 100.0000 0.0000 -0.4300 ug/L 

'2 EPA_ 378C5 c 14531 34.4000 .1; .44 1.0000 1.0000 1.0000 100.0000 30.8000 34.4000 ug/L 
3 940282 TAs__H 19.0000 1.0000 1.0000 71.0000 100.0000 19.0000 ug/L 
4 940282 0 TAs_H 19.3000 (.6 1.0000 1.0000 1.0000 100.0000 19.3000 ug/L 

'5 940283 TAs_H 83.8000 1.0000 1.0000 1.0000 100.0000 83.8000 ug/L 
8 940284 TAs_H 22.9000 1.0000 1.0000 1.0000 100.0000 22.9000 ug/L 
7 940285 TAs__H 87.2000 1.0000 1.0000 1.0000 100.0000 87.2000 ug/L 

'8 940288 TAs_H 38.3000 1.0000 1.0000 
' 

1.0000 100.0000 38.3000 ug/L 
9 940287 TAs_H 88.5000 1.0000 1.0000 1.0000 100.0000 68.5000 ug/L 

10 940288 _TAs__H 38.8000 1.0000 1.0000 1.0000 100.0000 38.8000 ug/L 
1 940289 TAs_H 82.9000 1.0000 1.0000 1.0000 100.0000 82.9000 ug/L 

'2 940290 TAs_H 58.5000 
, 1.0000 1.0000 1.0000 100.0000 58.5000 ug/L 

13 940291 TAs_H 24.4000 1.0000 1.0000 1.0000 100.0000 24.4000 09/1. 
4 940292 TAs_H 29.9000 1.0000 1.0000 1.0000 100.0000 29.9000 ug/L 

‘5 940292 0 TAs_H 27.4000 8 :10 1.0000 1.0000 1.0000 100.0000 27.4000 ug/L 
8 940293 TAs__H 47.1000 1.0000 1.0000 1.0000 100.0000 47.1000 ug/L 
17 940294 14s_11 58.9000 1.0000 1.0000 1.0000 100.0000 58.9000 ug/L 

‘8 940295 TAs_H 32.8000 1.0000 1.0000 1.0000 100.0000 32.8000 ,ug/L 
9 940298 TAs_H 23.4000 1.0000 1.0000 1.0000 100.0000 23.4000 ug/L 

20 940297 TAs_H 89.5000 1.0000 1.0000 1.0000 100.0000 89.5000 . ug/L 
1 940298 TAs__H 87.8000 1.0000 1.0000 1.0000 100.0000 87.8000 ug/L 

‘2 940299 TAs_H 282.0000 1.0000 1.0000 1.0000 100.0000 282.0000 H u9/L 
23 940300 TAs_H 320.0000 1.0000 1.0000 1.0000 100.0000 320.0000 H ug/L 
4 940301 TAs_H 872.0000 1.0000 1.0000 1.0000 100.0000 872.0000 11 ug/L 

is 940302 TAs_H 2240.0000 1.0000 1.0000 1.0000 100.0000 2240.0000 H ug/L 
8 940302 0 TAs_H 2270.0000 ( (5 1.0000 1.0000 1.0000 100.0000 2270.0000 H ug/L 

27 940303 TAs__HI 313.0000 1.0000 1.0000 1.0000 100.0000 313.0000 11 ug/L 

'28 940304 TAs_H 29.4000 1.0000 1.0000 1.0000 100.0000 - 29.4000 
‘ 

_ug/L 
29 940305 TAs_H 30.8000 1.0000 1.0000 1.0000 100.0000 30.8000 

' 

ug/L 
30 940308 TAs_H 80.4000 1.0000 1.0000 1.0000 100.0000 80.4000 ug/L 

1 940307 TAs_H 43.7000 1.0000 1.0000 1.0000 100.0000 43.7000 ug/L 
'32 940308 TAs_H 32.3000 1.0000 1.0000 1.0000 100.0000 32.3000 ug/L 

33 940309 TAs_H 21.0000 
' 

1.0000 1.0000 . 1.0000 100.0000 21.0000 ug/L 

34 940310 TAs_H 80.8000 1.0000 1.0000 1.0000 100.0000 80.8000 ug/L 

'35 940311 TAs_H 198.3000 1.0000 1.0000 1.0000 100.0000 198.3000 11 ug/L 
38 940311 0 14531 199.8000 0 :7 1.0000 1.0000 1.0000 100.0000 199.8000 ug/L‘ 
37 940312 TAs_H 181.0000 1.0000 1.0000 1.0000 100.0000 181.0000 H ug/L 

'38 940313 TAs__H 815.0000 1.0000 1.0000 1.0000 100.0000 815.0000 H ug/L 
39 940314 TAs__H 203.0000 1.0000 1.0000 1.0000 100.0000 203.0000 H ug/L 
40 940315 TAs_H 32.3000 1.0000 1.0000 1.0000 100.0000 32.3000 ug/L 
41 940318 TAs_H 182.0000 1.0000 1.0000 1.0000 100.0000 182.0000 H ug/L 

'42 940317 14531 320.0000 1.0000 1.0000 1.0000 100.0000 320.0000 11 ug/L 
43 940318 TAs__H 82.1000 1.0000 1.0000 1.0000 100.0000 82.1000 ug/L 
44 940319 TAs_H 25.4000 1.0000 1.0000 1.0000 100.0000 25.4000 ug/L 

'45 940320 TAs__H 439.0000 1.0000 1.0000 1.0000 100.0000 439.0000 11 ug/L 
48 940321 TAs_H 18.5000 1.0000 1.0000 1.0000 100.0000 18.5000 uglL 
47 940322 TAs_H 37.2000 1.0000 1.0000 1.0000 100.0000 37.2000 ug/L 

'48 940323 
' 

TAs_H 202.0000 1.0000 1.0000 1.0000 100.0000 202.0000 11 ug/L 
49 940324 TAs_H 90.5000 1.0000 1.0000 1.0000 100.0000 90.5000 ug/L 
50 940325 TAs_H 200.0000 1.0000 1.0000 1.0000 100.0000 200.0000 11 ug/L 
51 940328 TAs_H 823.0000 1.0000 1.0000 1.0000 100.0000 823.0000 11 ug/L 

'52 940327 TAs_H 443.0000 1.0000 1.0000 1.0000 100.0000 443.0000 11 ug/L 
53 EPA_378C5. 2c TAs_H 33.3200 (03.? 1.0000 1.0000. . 1.0000 100.0000 30.8000 33.3200 ug/L
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SMARTLAB Laboratory Information Management System - RESULTS REPORT - May 20, 1994 

Lab# Test Result Units CV %Diff %Rec %Acc 

Blank TAs_H -0.43 ug/L 
TAs_H -0.26 ug/L
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SMARTLAB Laboratory Information Management System 
, 

- RESULTS REPORT - , _.May|20, 1994 
ILab#‘ .. 

Test Result Units . 
. CV 1 %Diff %Rec %Acc 

EQEZTSSM'f—Efim"mu-"ESS—Exnuf ————————————————————— 7—7—3373 
Buf7.00 _‘ pH 

. 

7.01 pH ‘ 

I 

, 

L 

’ 

100.1’ 

Soln_B 
‘lpH 

6.86 pH ' 
. 

‘ 99.9 
Blank ‘ .pH 5.78 pH 

.
I

-



SMARTLAB Laboratory Information Management System 
- STATUS REPORT : UNREPORTED TESTS - May 20, 1994 

Labl# Due Test Hold PREPARATION Date By ANALYSIS Run Date By 

Buf4.00 pH 00/00/00 10301 03000088 03/21/94 RR 
Buf7.00 pH 00/00/00 10301 03000088 03/21/94 RR 
Soln_B pH 00/00/00 

. 

10301 . 03000088 03/21/94 RR 
Blank pH 00/00/00 10301 03000088 03/21/94 RR

lv



GNWI' Project Sampllng and Analysis of Snow Cores 
No. 5-9401 YELLOWKNIFE REGION lune, 1994 

Analysis Run Logs 

FERGUSON - 25 - ‘ 
‘ 

Arctlc 
SlMEK Environmental cum Services 

94-0260



' INALYSIS mm; 03000089 Method: 10301 
. 

Date: 03/21/94
' 

R LOG By: RR . Instr.ID: Radiometer Time; 1528 

I Labfl Q TestID Knit Result Std Dev CV .ueight Volume Dil .ZSolid Spk/Ref Calc Result C Units 
. ., 

' ' 

, 1.0000 1.0000 1.0000 100.0000 ~ 

,. 
1 Buf4.00 1: pH 4.0000 (40 . 1.0000 1.0000 1.0000 100.0000 4.0000 4.0000 pH 

I 2 Buf7.00 0 pH 7.0000 tc0~ 
' 

1.0000 1.0000 1.0000 100.0000 7.0000 7.0000 pH 
3 Soln_B 0 pH' 

_ 
6.8800 [c0 .( 1.0000 1.0000 1.0000 100.0000 6.8700 6.8800 pH 

4 940303 . pH - 6.9400 1.0000 1.0000 1.0000 100.0000 6.9400 pH 
5 940303 0 pH ' 6.9600 0. 3 ' 

. 1.0000 1.0000 1.0000 100.0000 6.9600 pH 

' 6 940304 pH 7.1300 1.0000 1.0000 ' 1.0000100.0000 7.1300 pH 
7 940305 pH 6.7700 11.0000 1.0000 1.0000 100.0000 6.7700 pH 
8 940306 pH 7.0900 

1 
1.0000 1.0000 11.0000 100.0000 7.0900 pH 

I 9 940307 . pH 7.9300 1.0000 1.0000 1.0000 100.0000 7.9300 pH 
10 940308 pH 7.6800 - 1.0000 1.0000 1.0000 100.0000 .7.6800 13“ 

11 940309 pH 7.4500 1.0000 1.0000 1.0000 100.0000 7.4500 1511 

I 12 940310 pH 5.5200 . 
5 1.0000 1.0000 1.0000 100.0000 ,1 

‘ 

5.5200 pH
’ 

13 940311 pH 5.600099? 1.0000 1.0000 «- 1.0000 100.0000 5.6000 pH 
14 Blank 0 pH 5.6100 1.0000 1.0000 1.0000»100.0000 5.8000 

, 
5.6100 pH 

15 940312 pH 6.3600 1.0000 1.0000 1.0000 100.0000 ‘ 

- 6.3600 pH 1 

I 16 940313 pH 7.2400 . 1.0000 
‘ 

1.0000 1.0000 100.0000 7.2400 pH - 

17 940314 pH 
" 

6.6500 1.0000 1.0000 1.0000 100.0000 “ ' 6.6500 pH 
18 946315 pH 5.2600 1.0000 1.0000 1.0000 100.0000 5.2600 pH 

I 19 940316 pH 5.3500 ' 1.0000 1.0000 . 1.0000 100.0000 5.3500 pH 
20 940316 . 0 pH 5.3500 0‘0 1.0000 1.0000 1.0000 100.0000 5.3500 pH 
21 940317 

1 

' 

pH . 5.5100 1.0000 1.0000 1.0000 100.0000 1 5.5100 ‘pH
. 

22 940318 pH 5.5500 1.0000 1.0000 1.0000 100.0000 5.5500 pH
. 

23 940319 pH 5.1100 1. 0000 1. 0000 1. 0000 100.0000 5.1100 pH 
24 940320 pH . 5.4500 1. 0000 W000,” \,1. .0000 .100, 0000 5.4500 pH 
5940321 - pH - 5.0700 1. 0000:: :1. 0000 Li}:1’. 0000 :100. 9000 , 5.0700 pH 

I 26 940322 pH 1 
' 6.2000 

. 
1. 0000' 3,11 0000 0111» 0000 '1'00. 0,000 

1 

. 6.2000 pH, 
27 940323 pH 5.4300 1.0000 1. 0000u 

“ ‘170060 100. 0000 5.4300 ‘ 

p11 

28 940324 pH 5.0400 1.0000 1.0000 1.0000 100.0000 5.0400 pH 

' 29 940325 pH 5.0100 1.0000 1.0000 1.0000 100.0000 5.0100 pH 
30 940326 pH 5.7200 1.0000 1.0000 1.0000 100.0000 5.7200 pH 
31 940327 pH 5.5900 ‘ 

1.0000 1.0000 1.0000 100.0000 5.5900 pH 

I 
. 1.0000 1.0000 1.0000 100.0000
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SMARTLAB Laboratory Information Management System 
1994 - RESULTS REPORT - May 20, 

Lab# Test Result Units CV %Diff %Rec 
£13236 

""" 
{a} 
"""""""""" 

2-5;: 
""""""""""""""""""""""""""" 

Buf7.00 pH 7 pH 
Soln_B pH 6.88 pH 
Blank pH 5.61 pH



pm 

......................................................................................................................... 
Buf4.00 
Buf7.00 
Soln_B 
Blank 

SMARTLAB Laboratory Information Management System 

Hold 

00/00/00 
00/00/00 
00/00/00 
00/00/00 

- STATUS REPORT : UNREPORTED TESTS - 

PREPARATION ANALYSXS 

May 20, 1994 

03000089 03/21/94 RR 
03000089 03/21/94 RR 
03000089 03/21/94 RR 
03000089 03/21/94 RR



/INALYSIS Run: 03000073 
' 

Method: 16306 ' Date: 03/28/94

~ 

UN LOG' By: DH 
. 

In‘strJD: Tech.AA ‘ Time: 00:54 

7' Lab# 0 TestID Init Result Std Dev CV Weight Volume 011 '/.Solid1 Spk/Ref Calc Result 1: Units 
1 . - 1.0000 1.0000 1.0000 100.0000 

1 EPA_1290 0 $04 20.3920 (‘03-? 1.0000 1.0000 1.0000 100.0000 19.7000 20.3920 mg/L 
2 CM-Ion.91 C 504 2.5460 '77.? 1.0000 1.0000 1.0000 100.0000 3.2700 2.5460 mg/L 

I 3 Btank 0 $04 0.7740 . 1.0000 1.0000 1 1.0000 100.0000 0.7740 mg/L 
4940282 504 (.3 1.0000 1.0000 1.0000 100.0000 ' mg/L 
5 940283 504 2.5000 

4 

1.0000 1.0000 1.0000 100.0000" 3.0000 U mg/L 

I 6 940283 0 s04 ' 2.5000 \P-l . 

‘ 

1.0000 1.0000 1.0000 100.0000 2.5000 mg/L 
7 940284 504 - L ‘17 ‘ 1.0000 1.0000 1.0000 100.0000 mg/L 
8 940285 804 ' 

‘ 

_ 
1.0000 1.0000 1.0000 100.0000 - 

_ 

mg/L 

I 9 940286 804 - 
‘ 1.0000 1.0000 1.0000 100.0000 

' 

mg/L 
10 940287 804 1.0000 1.0000 1.0000 100.0000 

' 

, mg/L 
11 940288 - $04 1.0000 1.0000 1.0000 100.0000 mg/L . 

12 940289 504 3. 00 1.0000 1.0000 1.0000 100.0000 3.1000 mg/L 
'13 940289 0 $04 3.1000 0.0 1.0000 1.0000 , 1.0000 100.0000 . 

‘ 
3.1000 mg/L 

14 940289 
I 

s 504 12.5000 91“.. . 1.0000 1.0000 1.0000 100.0000 10.0000 12.5000 mg/L 
15 940290 804 . L ‘ 1.0000 1.0000 1.0000 100.0000' ' mg/L 

'16 940291 \ $04 - 1.0000 1.0000 1.0000 100.0000 mg/L 
1? 940292 S04 . 1.0000 1.0000 1.0000 100.0000 ' 

mg/L 
18 940293 804" 1.0000 1.0000 1.0000 100.0000 

' 

mg/L 
'19 940294 804 ' 

' 1.0000 1.0000 1.0000 100.0000 
. 

mg/L 
20 940295 ‘ 

4 $04 
_ 

1.0000 1.0000 ‘ 1.0000 100.0000 
‘ 

, mg/L 
1940296 ' 504 1.0000 1.0000 1.0000 100.0000 

\ 
mg/L 

940297 504 
I ' 

2.9000 1.0000 1.0000 1.0000 100.0000 2.9000 mg/L 
lg: 3940297 0 $04 . 2.9000 0‘0 . 1.0000 1.0000 1.0000 100.0000 ‘ 2.9000 mg/L 

4940297 ' s $04 
‘ 

12.4000 357 ~ 
1.0000 1.0000 1.0000 100.0000 10.0000 12.4000 mg/L 

5940298 504 L -_ 1.0000 1.0000 1.0000 100.0000 - 

' 

‘ 
mg/L 

'26 940299 804 1.0000 1.0000 1.0000 100.0000 mg/L 
2? 940300 804 . 1.0000 1.0000 1.0000 100.0000 mg/L 
8940301 804 4 

1.0000 1.0000 1.0000 100.0000 ' 
. mg/L 

'29 940302 504 ' ~ 1.0000 1.0000 1.0000 100.0000 ing/L 
30 940303 804 

, 
1.0000 1.0000 

I 

1.0000 100.0000 
. 

mg/L 
1940304 804 1.0000 1. 0000 , 1.0000 100.0000 mg/L 

32 940305 ' $04 ‘ 1.0000 1.0000100.0000 ' mg/L 
'33 3940306 ‘ 504 1.000 f 1.0000 100.0000 mg/L 

4940307 $04 1.00 
/ 

: 

1"0000 100. 0000 g ‘ mg/L 
5940308 , 304 

. 
1.0000 0-, @20000/100. .0000 _ 

' 

mg/L 
36 940309 504 1.0000 

_ 
00 100. 0000 , mg/L ~ 

37 940310 804 1.0000 1.0000 {B/loé). .0000 mg/L 
8940311 504 - 1.0000 1.0000 1. 0000 \100. 0000 

_ mg/L 
9 940312 804 N” 1.0000 1.0000 1.0000 100.0000 

_ mg/L gm 

I:0 0940313 s04 6.9000 
' 

1.0000 1.0000 1.0000 100.0000 6.9000 109/1. 

1940313 0 504 7.2000 4'.) 1.0000 1.0000 1.0000 100.0000 7.2000 mg/L 
2940313 3 $04 

_ 
18.2000 “3,0 

' 

1.0000 1.0000 1.0000 100.0000 10.0000 18.2000 mg/L 

'53 3940314 s04 
. L 1.0000 1.0000 1.0000 100.0000 mg/L 

4940315 s04 
_ 
1.0000 1.0000 1.0000 100.0000 mg/L 

5940316 
_ 

s04 
‘ 

- 
.v 1.0000 1.0000 1.0000 100.0000 mg/L 

'46 940317 s04 
, 1.0000 1.0000 1.0000 100.0000' 

' 

mg/L 
47 940318 304 1.0000 1.0000 1.0000 100.0000 

. . 
mg/L 

48 940319 504 . . 1.0000 1.0000 1.0000 100.0000 . mg/L 
49 940320 s04 

. 

. 1.0000 1.0000 1.0000 100.0000 
‘ 

.mg/L 

! 940321 , 504 1.0000 1.0000 1.0000100.0000 - 
. "mg/L 

.. . 940322 . s04 
. 

1.0000 1.0000 . 1.0000 100.0000 mg/L 
52 940323 504 , , 1.0000 1.0000 .-1-°°0° 100.0000 

. ' 
. 

. 
mg_/1. 

il 53 940324 504 ‘ 

. . 
1.0000 1.0000 1.0000»100.0000 . 

‘_ 1119/1. 

54 940325 . s04 .' - 

. 1.0000 1.0000 1.0000 100.0000 
' 

~ 1 mg/L 

. 
U, . 

1.0000 1.0000 1.0000 100.0000 » - ing/L 55 940326 804



I 

INALYSIS Ruin 03000088 Method: 10301 Date: 03/21/94 
RUN LOG By: RR Instr.ID: Radiometér 

_ 
Time: 1241 

I ' Lab# 1 Q TestID Init Result Std Dev ._ CV Height Volume 
‘ 
Dil _%Solid Spk/fief Cale Result C Units 

1 . 
‘ 

- 1.0000 1.0000 1.0000 100.0000
. 

1 Buf4.00 c pH ‘7‘1 7 3.9900 1.0000 1.0000 1.0000 100.0000 4.0000 3.9900 pH 

I 2 8017.00 0 pH («2.1 7.0100 1.0000 1.0000 1.0000 100.0000 7.0000 7.0100 pH 
3 861n_8 0 pH (2‘15 6.8600 1.0000 1.0000 1.0000 100.0000. 6.8700 6.8600 pH 

, 4 940282 pH 6.5800 1.0000 1.0000 , 1.0000 100.0000 6.5800 
. 
pH 

5 940282 0 pH and 6.5800 1.0000 1.0000 1.0000 100.0000 6.5800 pH 
- 6 940283 pH 6.8000 1.0000 1.0000 1.0000 100.0000 6.8000 pH 

. 

7 940284 pH 
' 

6.5600 1.0000 1.0000 1.0000 100.0000 6.5600 pH 
‘ 

8 940285 
’ 

pH 6.2800 1.0000 1.0000 . 1.0000 100.0000 6.2800 pH 

I 9 940286 pH 6.4200 1.0000 1.0000 1.0000 100.0000 6.4200 pH 
10 940287 pH 4.9700 1.0000 1.0000 1.0000 100.0000 4.9700 p11 

11 940288 pH 6.3600 1.0000 1.0000 1.0000 100.0000 6.3600 pH 

'12 940289 pH 6.8 6.9100 1.0000 1.0000 1.0000 100.0000 6.9100 pH 
13 940290 pH . .41fi2'10 1.0000 1.0000 1.0000 100.0000 6.3210 pH 
14 Blank . 0 151199.") 5.7800 1.0000 1.0000 1.0000 100.0000 5.8000 5.7800 1pH 

I 15 940291 pH 6.0700 1.0000 1.0000 1.0000 100.0000 6.0700 pH 
. 16 940292 pH 5.6500 1.0000 1.0000 1.0000 100.0000 5.6500 pH 

17 940292 0 pH 0. 2.- 5.6400 1.0000 1.0000 1.0000 100.0000 5.6400 pH 
1 18 940293 p11 4.7800 _1.0000 1.0000 1.0000 100.0000 4.7800 pH 

' 19 940294_ pH 5.6100 1.0000 1.0000 1.0000 100.0000 5.6100 pH 
20 940295 

1 
Spa 4.7900 1.0000 1.0000 1.0000 100.0000 4.7900 pH 

21 940296 pH 8.3500 1.0000 1.0000 1.0000 100.0000 8.3500 pH 
1

. 

22 940297 pH _ 7.0900 1.0000 0550 {#3000 100.0000 7.0900 pH 
23 940298 

__ 
pH 6.0600 1.0000 Lid 

0 01.73712 6.0600 pH 
24 940299 - pH 6.6600 1.0000 0 W60 32 a? 

6.6600 pH 
5 940300 pH 6.9300 1.0000 1.0000 . 6.9300 pH 

26 940301 pH 7.4900 1.0000 1.0000' 1.0000 100.0000 7.4900 pH 
27 940302 pH 7.5900 1.0000 1.0000 1.0000 100.0000 7.5900 pH 

460.1134
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I'lrl Indian and Northern Affaires indiennes 
Affairs Canada et du Nord Canada 

Northern Analytical Laboratory 
P.O.Box 1500 
Yellowknife, NWT 
XlA 2R3 

Your file Vet/e reference 

Our lile Nolre ré/élence 

May 26, 1994 

Mr. Kevin Hodgins 
Ferguson Simek Clark 
P.O. BOX 1777 
Yellowknife, NT 
XlA 2P4 
Dear Mr. Hodgins 
RE: SAMPLES FROM SNOW CORES IN YK - METHODS OF ANALYSIS & 

QUALITY CONTROL REFERENCES 
Snow samples were assigned laboratory sample I.D.'s #940282 - 
940327. - Below are brief method descriptions, and the 
following pages show the analytical runs within which the snow 
samples were analyzed, and quality control samples' per cent 
recovery. 
pH is analyzed by NAQUADAT variable code #10301: 
Electrometric Method: The pH of the sample is measured using 
a pH meter which has been calibrated with standard pH buffer 
solutions, using glass & calomel (HgHCH.) electrodes, 
correcting temperature to 25 degrees Celsius. Method 
Detection Limit = 0.05 pH Units 

SO, (Sulphate, Dissolved): NAQUADAT #16306: 
Colourimetry on Autoanalyzer'with BACl2 and.methylthymol blue. 

Ion is reacted with an equimolar2 solution of BaCl2 and 
methylthymol blue at pH 2.3 — 3.0. The pH is raised to 12. 5 - 
13.0 where excess methylthymol blue is measured at 460 nm. 

Method Detection Limit = 3.0 mg/L 

lol Canaa



TAs_H (Total Arsenic): NAQUADAT #33011: 
Atomic absorption 'with hydride generation. Aliquots of 
preserved samples and standards are manually digested with 
13304,Inng, and HClOa. Arsenic is reduced to arsine with NaBH4 
in acidic solution and is then sparged into a heated quartz 
combustion tube which decomposes the hydride to form arsenic 
atoms. The absorbance is measured spectrophotometrically at 
193.7 nm. Method Detection Limit = 0.3 ug/L 

In the following analytical runs, quality control samples are 
'identified under the "Q" column with a "C" or "Q". Duplicates 
are identified by "D" and spikes by "S". Per cent recovery is 
entered adjacent to the result. 
If there are any further questions concerning the data or 
methods please give me a call at 920-8125. 
Thank you. 

LoreleilAndrew



GNWT Project Sampling and Analysis of Snow Cores 
No. 59401 YELLOWKNIFE REGION lune, 1994 

Sample Analysis Report Sheets 

FERGUSON - Z4 - Arctic 
SIMEK Environmental 
CLARK Service 

94-0260
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5ample 
' 

Analysis Report Sheet; 

reneusou , Arctic 
SIMEK Environmental 
CLARK Servica 

94-0260



{mama-om m who. No. a 76648 

~~~~ 
I INDUSTREAL ENVlR-IES LTD BOB VALLEAU P‘“ 1 
BOX 8.3lTE 207.RR 2 YELLOWKNIFE 
ST. ALBERT, AB :5 03 94 T8N 1M9 . .

‘ 

'mm 
a. 2 3 ' ,' 4 

. 106 
. 
1.11 

. 
115 . 119 .W mm mm mm mm W mm mm: mm 

ammo lag/In 0.0626 0.1460 0.0126 0.9344 5mm mum: mr. 4'10. 320. 670. 820.

l 

I [lb Manager:



~ W7 AVbnuo 
lumen,“ 

. 
mom 

‘

'

A "' LABS 
(40:) muszzunmm-m 9'“m 
(403)4aa-oaoam no. ma. 3 76648 

INDUSTRIAL envxmes LTD BOB VALLEAU PM“ 2 
BOX 8.SITE 207.HR 2 YELLOWKNIFE 

150394 

5 
I 

6 
' 1' 

. 

' 
- 

_
a 

. 125 202 ._ 395 . . . 
21: wow 3mm snow mm 3m am“ new 5mm 

nag/J," «.1375 0-3090 0.7760 0.0414 
mi. 320. 730, 515. 740. 

Lab Manager: 

NORWEST mm 23 MAR 94 03:56



9938-67 Aydnu'o 

NE OPS LABS~ NORWEST out 23 MAR 94 08:56 

~~~ 

.- (403) ass—5522" 14300-851454! no. "°' 

' 
(403) “was a: mo. no. 3 76648 

mousmw. ENVIFHES LTD BOB VALLEAU ““5 3 
BOX 8.8ITE 20733 2 YELLOWKNIFE 
ST. ALBERT. AB 15 03.94 
T8N 1M9 

’aiurn: a 

II 
306 

anon snlpnl 
‘vMWr'hu-www" - ”5% 1.- fix-:0 Wiflffi-‘z 11:. 

0.3080 

990. 

~ ~~ 

Lib "may“;



TAMI-uh 
‘ ' 

MW 
magmas 

_ if é EggsEs-r ‘ 

:20. 
23MAR940856 

(403) 430-5522 Dr 1-800-661-7645 

I (403) 438-0398 I‘ll V1.0. NO. 3 76648 

INDUSTmAL ENVlR-IES LTD 
' 

BOB VALLEAU "”- 4 
BOX 8.8lTE 207.RR 2 YELLOWKNIFE 
ST. ALBERT. AB 150394 
TGN 1M9 

11 “MIG 
rat-:1. purchloriu acid clique, automated 
hydrid- atoxnic absorption spectroscopy. 

I M. ABEL 3114 c 

Ib- tollowing publiahnd METHODS 05' mats-Is mm and: 30 

lhthpd Mamas:
V 

,1. awn Btudud “owed: to: tho Examination 0: Intel: and Waste-water, Amrim Public Elalth 38800., 17th Id. 
. IPA a. welt Hahhod. £02 Evaluating 8011:! "auto, Physical/chemical. 

Influx!- Eli-846, 3rd «1., Us In, 1986- 
1:. “mod: :0: Chemical Maude dilute: and Hut¢vat¢m Us EPA, 1933 I. Has Mun]. an Boil Sampling and mod: of Analysis, can. Soc. of 

‘ 8011 Science. J. A. Managua, 2nd ed. , 

Hemmer 8011. mm LTD h“! bean aficmditod by the mammal OOUNCII. of MBA 
13n- spocuiu tut: real-tuna vith than 000N611. 

I ; 

7 

lab Hanan":



A. NORWEST 
23 MAR 94 08:56 

7 Mind. fink.“ ‘ 

-— 01m "'5 m LABS 
(403)030-5522 «1-000-001-7045 M" "°‘ 

I (400) 000-0300 um um. N0. 3 76648 
INDUSTRIAL ENVlR-IES LTD ' ‘ BOB VALLEAU "“5 
BOX 8.SITE 207.35? 2 YELLOWKNIFE 
ST. ALBERT. AB 15 O3 94 
TBN 1M9 

«we; ......... Mum““mw WK mfié‘i’mwwwm 
W”:m‘.'?:1’!:?£‘."x* 

mmw........ . ...... m... . WWW .............. M . “My“..‘mmWAvm «*WW www.monmmWWW“ fl ”gnome 0.0 v m» W~nmwxv~ WWW Wflmmw ”W 3222" .Wmmwhwmwkm , _ . M0». «M . V‘ .MM"N‘M¢MMM MW“-M¢ whom W“ m 1 u- , manna-«MW % xi» «m ................ 

nuw .............. 
m4 wmfii’fi‘fi .......m .......... 

Quality Assurance Analysis 

Standard Reference Material. analysis 
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0332 a. min mm am. .0002 0.0000 1 0.000860 107.5 :22 0.000010 0.0006 0.001c 
4332 u sag/1'. mm Bum: .0002 0 0.0 1 0.0 -0.0002 0.0002 
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