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1. INTRODUCTION 

1.1 GENERAL 

Manalta Coal Limited (Manalta) proposes to develop a coal mining operation near Telkwa, British 

Columbia (Figure 1 ). Piteau Engineering Ltd. (PEL) was retained to obtain additional information 

needed to complete the Mine Development Certificate (MDC) submission to the Government of 

British Columbia for the coal licence area north of the Telkwa River, including Pits #7 and #8. 

1.2 TERMS OF REFERENCE 

1.2.1 Surface Water 

The surface water quality monitoring program was designed to supplement the extensive 

baseline studies conducted previously as part of the proposed Telkwa Project Pits #1 to 

#6 on the south side of the Telkwa River. Samples wefo collected for the first time from 

a watercourse on the proposed project site on the north side of the Telkwa, and from sites 

on the Telkwa River and Goathorn Creek which were previously sampled in 1988. 

Samples were also collected from the Bulkley River. The objectives of the program were 

as follows: 

· • to provide more recent data on water chemistry in the Telkwa River and Goathom 

Creek (these were sampled as part of the initial program in 1984, and infrequently 

by the BC Ministry of Environment, Lands and Parks (MOELP), until early 1988); 

-
• · sample any significant watercourses flowing from the project site on the north side 

of the river; 

• sample the Bulkley River in the vicinity of the proposed project; and, 

• if feasible, collect fish tissue from the Telkwa River for metals analysis. 

Sampling and water quality testing was performed in September, 1993 and again in April, 1994. 
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1.2.2 Groundwater 

The objectives of the groundwater program were to establish patterns of groundwater 

movement and groundwater quality in the vicinity of Pit #7 and Pit #8. The program 

conducted for the two pits comprised the following components: 

• install and develop two double piezometer nests and 2 single piezometers. The 

installations were placed in pre-drilled coal exploration holes; 

• conduct hydraulic conductivity tests and measure groundwater levels; 

• define the local groundwater circulation regime, including flow directions, velocities 

and hydraulic gradients; 

• obtain groundwater samples from the newly installed piezometers and from the 

piezometers installed during the 1989 field 'j)rogram to define groundwater 

chemistry; and, 

• measure electrical conductivity, pH and temperature of groundwater samples in the 

field. 

This report describes the methods used in the field programs, presents the results of the field and 

analytical studies and gives conclusions. 

1.3 PREVIOUS WORK 

KLOHN LEONOFF LTD. (1985) conducted a Stage II geotechnical, hydrogeological and 

hydrological investigation for the development of Pits #1 to #6. PEL conducted geotechnical, 

hydrological, and hydrogeological studies related to the development of Pits #7 and #8 in 1989-

90, as described by PEL (1990a and 1990b). Five piezometers were installed by PEL in Pits #7 

and #8 in the 1989-90 field program. Depths to groundwater from these and other open 

boreholes were measured and groundwater samples. collected and chemically analyzed in the 

1989-90 program. 
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In 1974, MOELP established a water quality monitoring station on the Telkwa River at the town 

of Telkwa. Additional data from MOELP for the period 1982-1988 are available for the Bulkley 

River at Quick. The data are summarized for comparison purposes in the surface water quality 

section (Section 3.6.1 ). MACLAREN PLANSEARCH (1985) conducted an extensive water quality 

investigation involving 12 sites sampled monthly for over a year. Data from three of these sites 

have been included for comparison purposes with data collected in this program. 

DAVID BUSTARD AND ASSOCIATES (1985) conducted an extensive benthic, periphY1on, and 

fish habitat study. While fish habitat studies were undertaken on the Telkwa River, no fish tissue 

was collected from the river. 

--
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2. PHYSIOGRAPHY AND CLIMATE 

The project area is located in the Coast Mountains of the Cordilleran Region {CANADIAN 

OXFORD ATLAS, 1977). Local topographic elevations range from about 1,060 m (Tertiary 

intrusive), to about 570 m at the Telkwa River (Figure 1 ). The Telkwa River flows northeast and 

drains into the Bulkley River (Figure 1 ). The proposed mine is situated on the south lacing 

hillside. 

The region's climate is described as a transitional zone between wet maritime air masses from 

the Pacific and cold dry arctic air masses from the interior. The mean annual precipitation is 

about 51 O mm. The mean annual temperature in the area (Smithers Airport) is in the order of 

3.8°C (ENVIRONMENT CANADA, 1993). 

The dominant drainage feature in the project area is the Telkwa River. The Telkwa River has a 

drainage area of 368 km2 {ENVIRONMENT CANADA, 1991). A gauge station_ #08EE020 is 

located 25 km upstream of the investigation area, where the mean annual flow rate has been 

calculated to be 14.0 m3/sec over a 14 year period. Maximum flows occur in June, with a mean 

monthly discharge of 39.7 m3/sec. Flow is at a minimum in the winter, with the lowest recorded 

mean monthly discharge of 2.01 m3/sec occurring in February. 
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3. SURFACE WATER 

3.1 INTRODUCTION 

Locations of the surface water and fish tissue sampling locations are presented in Figure 1, and 

their coordinates in Table 1. The locations of the flow monitoring station and the temperature and 

precipitation monitoring station are also indicated. 

The water quality sampling locations were chosen to supplement the existing baseline database 

of water quality information. The Fall 1993 sampling locations were as follows: 

• MCL 1 (Tailings Pond Creek): is situated just downstream from the proposed tailings 

pond location on the only known continually-flowing watercourse in the project area. The 

stream currently flows to the Bulkley River. Once mine activities have commenced, it is 

intended that all surface water flows from the project area be diverted to discharge to the 

Telkwa River, either directly or through the tailings pond1PEL, 1994). The monitoring site, 

therefore, does not give any indication of future loadings to the Bulkley, but merely 

provides background water quality data. 

• MCL2 (Telkwa River upstream of Goathorn Creek): this site is slightly upstream of the 

· proposed project area. 

• MCL3 (Telkwa River downstream of Goathom Creek): this site is located at the 

upstream edge of the town of Telkwa but well below the proposed tailings pond discharge 

point. 

• MCL4 (Goathorn Creek downstream of Tenas Creek): Goathorn Creek is the only 

significant waterc:ourse entering the Telkwa River between the upstream and downstream 

Telkwa River sites. 

• MCL5 (Reclamation Plot): this site is a seep from a reclaimed test pit area on the south 

side of the Telkwa River. This site was added at the request of MOELP personnel. This 

location may be representative of the future water chemistry at the project site following 

reclamation. 
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In April 1994, sampling was performed at the following sites: 

• MCL 1 (Tailings Pond Creek): as above. 

• MCL3 (Telkwa River downstream of Goathorn): as above. 

• MCLS (Bulkley R. downstream of confluence with Telkwa River): this site lies just 

downstream of the confluence of the Bulkley and Telkwa Rivers. 

• MCL9 (Bulkley R. downstream of confluence with Tailings Pond Creek): this site lies 

just downstream of the confluence of the Bulkley River and the Tailings Pond Creek. · Any 

impacts of the project on the Bulkley River should occur between MCL8 and MCL9. 

• MCL 1 O (Tailings Pond Creek near the Bulkley): this is the closest point to the Bulkley 

on the Tailings Pond Creek which is easily accessible. This site incorporates flows from 

the project area and adjacent drainage basins. 

Water Survey of Canada operates streamflow gauging stations at Goathorn Creek (Station 8EE8, 

1961 to present), the Telkwa River below Tsai Creek (Station 8EE20, 1976 to present), and the 

Bulkley River at Quick (Station 8EE4, 1930 to present). The Bulkley River was also gauged for 

a short period of time at Smithers (1946-1952 and 1971 ). 

3.2 SURFACE WATER SAMPLING AND TESTING 

Surface water samples were collected from September 22-25, 1993 and April 5, 1994. The 

parameter suite and sample handling procedures are described in detail in Section 4.3.4 

"Groundwater Sampling and Testing". In brief, the suite consists of routine potability and major 

ion constituents, i;ind total metals. This parameter suite was developed following consultation with 

Smithers MOELP personnel. The decision to analyze for total (rather than dissolved phase) 

metals was made in order to assess the "worst-case" scenario, and in some instances will 

overestimate true metals concentrations, as mineral particles (containing metals) may be 

dissolved. Analytical results are summarized in Table 2. 
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3.3 QUALITY CONTROL 

The laboratory used for the analytical work (Chemex Labs (Alberta) Ltd.) has a comprehensive 

internal quality control program. Quality control listings are included with the chemistry results 

in Appendix I. 

For the Fall 1993 program, one replicate and one distilled water blank were taken to provide 

information on laboratory precision and accuracy. The duplicates were taken at the Telkwa River 

downstream site, as this was felt to be the most important of the sites. In the Spring 1994 

program, a single distilled water blank was taken. A summary of the quality assurance and 

quality control (QJOc) analyses is provided in Table 3. 

A review of the analytical results shows generally good agreement between the duplicates, with 

a few obvious exceptions. Total dissolved solids (TDS) were reported at <1 mg/Lin one sample 

and 50 mg/L in the other. Given the concentration levels of cationic and anionic constituents in 

the samples (Ca, Mg, Na, etc.), the reported value of <1 mg/L isclearly impossible. The reported 

value of 30 mg/L TDS in the 1993 distilled water blank also appears to be an error, particularly 

given the low reported concentrations of the major ionic constituents. The reported zinc values 

for both the 1993 . and 1994 distilled water blanks are clearly too high and likely in error. 

However, the quality control samples do not indicate any serious analytical errors which would 

alter the interpretation of the chemistry results. 

3.4 FISH TISSUE ANALYSIS 

Fish habitat analysis of the Telkwa River w_a~ previously carried out by DAVID BUSTARD AND 

ASSOCIATES (1985) as part of an extensive aquatic resource assessment. However, no tissue 

chemistry analysis was undertaken of the Telkwa River fish (some analyses of Goathorn Creek 

fish were performed). 

To complement the water chemistry analyses, fish sampling of the Telkwa River was carried out 

on September 29, 1993 at the site indicated in Figure 1 (MCL6). A backpack electrofisher was 

used to stun the fish, which were then captured with a dip net. It was hoped that fish from a 

variety of age classes would be captured, but the depth and velocity of the main channel required 

that fishing be done only in the shallows. Consequently, only fingerlings were captured. A 
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composite sample of Steelhead, Chum Salmon, and Dolly Varden muscle tissue was submitted 

to Chemex Labs for analysis. 

3.5 INSTALLATION OF A WEATHER STATION AND FLOW MONITORING STATION 

A weather station for recording precipitation and temperature was installed at the proposed mine 

site in the plant site area (Figure 1, MCL7). The temperatures recorded on site are compared to 

Smithers Airport in Figure 2. Although the record was short (October and November 1993, and 

recently reinstalled), a correlation was evident between rainfall events at the site and Smithers 

airport as shown on Figure 3. A longer record is required to draw any significant relationship 

between the site and Smithers precipitation. The Smithers data were used to characterize the 

rainfall at the mine site. A complete precipitation record at Smithers Airport is provided in 

Appendix II. 

A flow monitoring station (MCL 1, Figure 1) was installed on the Tailings Pond Creek at the same 

time as the weather station, and hence has the same period ofrecord. The installation consists 

of a weir and a water level recording station (stilling well, float, and datalogger recording every 

30 minutes). This station is designed to provide information on site hydrology which will be used 

for sizing of hydraulic structures. As with the precipitation data, the period of record at this point 

is·too short to draw conclusions about the hydrologic characteristics of the site. 
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3.6 RESULTS 

3.6.1 Surface Water Chemistry 

Results of the water chemistry analyses are presented in Table 2, and detailed laboratory 

listings are compiled in Appendix I. Summaries of previously collected data are also 

presented for comparison purposes in Table 2. These data are: 

Sampling locations near MCL3: Telkwa River at Telkwa (Fall 1993 and Spring 1994): 

• Site 0400187 at Telkwa (1974-19$8). These data were provided in digital form by 

MOELP (Smithers). For each parameter the mean, maximum, minimum, and 

number of data values are presented. As can be seen from the table, for many 

parameters a great deal of data has been collected (up to 87 values), though the 

average number of analyses is lower. 

• Site WQS9, Telkwa River downstream of Goathorn Creek (Crows Nest Resources, 

1984). Monthly samples were collected over one year. The maximum, minimum 

and mean values are presented in Table 2. 

Sampling locations near MCL2: Telkwa River- upstream of Goathorn Creek (Fall 1993): 

• Site WQS8 (Crows Nest Resources, 1984). Monthly samples taken over one year. 

Maximum, minimum and mean presented. 

-
Sampling locations near MCL4: Goathorn Creek downstream of Tenas Creek (Fa/11993): 

• Site WQS4 (Crows Nest Resources, 1984) was situated upstream of Tenas Creek, 

rather than at the PEL location below Tenas Creek. Given the relatively small flow 

in Tenas Creek, general water quality at the two locations is expected to be 

similar. 
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Sampling locations near MCLB and MCL9: Bulkley River sites (Spring 1994): 

• A MOELP trend monitoring site was established at Quick (approximately 15 km 

upstream of the project site) for the period May 1982 to March 1988. Frequent 

monitoring was conducted during this time for a broad range of parameters. More 

recent data are available for Smithers as part of the water quality objectives 

monitoring program. However, analyses are conducted only for a very limited suite 

of parameters: fecal coliforms, turbidity, suspended solids, chlorophyll, ammonia, 

nitrite, and dissolved oxygen. The trend monitoring site data were therefore used 

for comparison purposes. It should be noted that Quick is upstream of the Telkwa 

confluence and MCL8 and MCL9 are downstream, resulting in some problems in 

inter-site comparison. However, it is believed that the Quick monitoring station 

provides the best available data for comparison purposes. 

Based on an analysis of the water chemistry given in Table 2, it can be seen that the most 

of the samples have chemistry typical of fresh, clean surface waters. The Reclamation 

Plot, however, appears to have markedly different water chemistry from the other sites. 

There is a substitution of sodium for calcium ions in the Reclamation Plot water, typically 

an indication of groundwaters with a significant residence time. 

Chemical constituents which are measured at values higher than the recommended 

criteria (as given in the MOELP criteria table in Appendix 111) are bolded on Table 2. For 

the Telkwa River, Bulkley River, and Goathom Creek sites, the data have also been 

examined for consistency with previously measured data. General results are as follows: 

MCL1 (Tailings Pond Creek at flow monitoring site): slightly exceeded the iron and 

total dissolved phosphorous criteria in the Fall 1993 sample. In the Spring 1994, 

levels of a number of parameters were higher than in the fall, including iron and 

phorphorous. Water quality criteria were exceeded for aluminum, chromium, 

copper, nickel, silver, and zinc. 

MCL10 (Tailings Pond Creek near confluence with Bulkley): elevated levels of 

aluminum, chromium, iron, manganese, and zinc. 



Kl93-3773-1 Page 11 

MCL2 {Telkwa River upstream of Goathorn): slightly exceeded the total iron criterion, 

but were at the low end of the range of the Maclaren data (WQS8). 

MCL3 (Telkwa River at Telkwa): marginally exceeded water quality criteria for total iron 

in Fall 1993, and was substantially higher in Spring 1994. Copper was slightly 

above the criterion in the Fall, but at the detection limit in the Spring. Nonetheless, 

the data were within the ranges of the MOELP (0400187) and Maclaren (WQS9) 

data. 

MCL4 (Goathorn Creek): slightly exceeded the total iron criterion, but were at the low 

end of the range of the Maclaren data (WQS4). 

MCL5 (Reclamation Plot): higher levels of many parameters than the other sites, 

exceeding MOELP_ criteria for total ammonia nitrogen, total iron, manganese, 

nitrite, and sulphate. 

MCLB (Bulkley River downstream of confluence with Telkwa): elevated levels of 

aluminum, chromium, iron, manganese, and zinc. 

MCL9 (Bulkley River downstream of Tailings Pond Creek): elevated levels of 

aluminum, copper, iron, manganese, and zinc. 

The pH was close to neutral at all sites. The pH for the Telkwa River sites was slightly 

acidic (6.76) in both the fall samples. However, the spring Telkwa River at Telkwa sample 

(MCL3) proved to be alkaline (7.59). All the other sites were slightly basic with pH from 

7.2 to approximately 7.5. 

Metals concentrations were generally low to not detectable in the Fall samples, despite 

the use of a total rather than dissolved analysis. The Reclamation Plot results were 

slightly higher than the other sites, but still below MOELP standards except in the case 

of manganese. It is not clear why the manganese levels are high, though it is quite 

possible that this is due to the measurement of total rather than dissolved manganese. 

" ... Total Mn is often high due to Mn content of suspended sediment, and thus not 

important.• (Nagpal and Pommen, 1993). 
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At the two sites where Fall 1993 and Spring 1994 samples were taken, most of the Spring 

samples tended to have higher concentrations of a number of parameters including 

aluminum, copper, chromium, iron, manganese, and zinc. The source of these 

constituents is not known. However, by analyzing for total rather than dissolved-phase 

metals, the available metals concentrations are likely over-estimated (suspended particles 

containing metals are also analyzed). In both sets of samples, the concentration of total 

suspended solids was significantly higher in the spring than in the fall. 

The two Bulkley River samples (Spring 1994) showed comparable results for most 

parameters. Most of the variability between the sites is likely the result of analytical 

precision (results near the detection limit) or natural variability in water chemistry rather 

than an indication of a long-term difference in water quality between the two sites. A 

number of parameters were found at levels outside the range reported at the Quick 

monitoring site. Most of these differences (eg. total iron) are likely attributable to the 

influence of the Telkwa River, which (for some parameters) exhibits water chemistry 

distinct from the Bulkley. _,. 

In general, the chemistry of the samples collected appears consistent with previous data. 

The only exceptional site appears to be the Reclamation Plot. As noted previously, the 

Reclamation Plot seeps seems to be of groundwater origin. The sulphate levels in this 

water are quite high. However, the water is slightly alkaline, and metals concentrations 

were generally low. 

3.6.2 Fish Tissue Analysis 

The results of the analysis are presented in Table 4. None of the eight trace elements 

was detected for the fingerling fish tissue analyses which were performed: arsenic, 

antimony, cadmium, chromium, mercury, nickel, lead and selenium. Chemex was unable 

to analyze for cadmium at the detection limit recommended under MOELP criteria (0.02 

µgig wet). However, the level of cadmium in the tissue (<0.1 µgig) was found to be less 

,than the MOELP criterion. 
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4. GROUNDWATER 

4.1 HYDROGEOLOGIC SETTING 

4.1.1 Geology 

Bedrock 

The project area is situated within the Skeena Arch which trends northeast-southwest and 

separates the Jurassic age sedimentary rocks of the Bowser Basin in the north and the 

Nechako Basin to the south. Geological observations indicate that major valleys such as 

the Bulkley River valley lie along fault zones. 

The project area is underlain by a coal-bearing sedimentary sequence comprising 

siltstone, sandstone, mudstone and shale strata known as the Skeena Group of Lower 

Cretaceous age. The sedimentary rocks have been recognized as the same as those 

identified in previous site investigations (KLOHN LEONOFF, 1985). The sedimentary 

deposits are underlain by an undifferentiated group of volcanic rocks known as the 

Hazelton Group. The volcanic rocks include andesite, trachyte, and basalt with associated 

luffs and breccias. Both the Hazelton and Skeena Groups have been intruded by 

granodioritic rocks of-late Cretaceous and Tertiary age. The Tertiary intrusive forms the 

northern boundary of the hydrogeological investigation area. 

Quaternary Deposits 

The most prevalent surficial (Quaternary) deposit throughout the region is unstratified 

glacial drift (moraine deposits comprised of silt and clay till). Drift thicknesses in the area 

based upon drilling records are reported to be fairly thin - averaging approximately 15 

metres. 
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4.1.2 Hydrogeoloqy 

Published hydroqeological information in the form of hydroqeological maps or reports in 

the area is scarce. Within the sedimentary sequence, sandstone units were intercepted 

which may have good yield potential. The best developed aquifers in the project area are 

glacial sand and gravel deposits. These are strip aquifers which are shallow and usually 

unconfined and found in the Bulkley River, Telkwa River and Goathorn Creek valleys. 

Bedrock groundwater quality, based upon previous work conducted by KLOHN LEONOFF 

(1985), is a sodium bicarbonate type with minor sulphate and chloride and secondary 

calcium, magnesium and potassium. The water is very hard with total dissolved solids 

(TDS) ranging from 312 to 1 700 mg/L. Water collected from springs during the 1989 field 

program by PEL were found to be either a calcium-bicarbonate or sodium-magnesium­

bicarbonate in hydrochemical character. Samples of spring water ranged from about 500 

to 1 100 mg/L in TDS. Locations of the springs are shown in Figure 1. 

4.2 PRESENT GROUNDWATER USE 

A water well and spring survey was conducted in March-April, 1994 by reviewing available open 

files of MOELP and confirming locations in the field. A summary of the survey is present in Table 

5. The positions of the water supply wells can be found on Figure 1. The well record system in 

British Columbia is voluntary and often incomplete. The well inventory is based solely upon the 

published well records. Typically this information consisted of: 

• A driller's report in standardized format on the original drilling and well construction work. 

When fully completed, it would contain information on lithology encountered, well design 

and estimated yield; and/or, 

• Chemical analyses results. Owners occasionally submit well water samples to a local 

health unit for a routine potability analysis. This information will commonly contain 

readings of main ions, total dissolved solids (TDS), iron, fluoride, and nitrate. 

Some water supply wells are located more than 3 km northeast of the investigation area on the 

north side of the Tertiary intrusive. Several wells are also present on the south side of the Telkwa 
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River and the east side of Goathorn Creek. Most of these wells are completed in the alluvial plain 

which intercepts water from the sands and gravels. These wells are more than 100 m below the 

bottom of Pit #7, and therefore should not be adversely affected by the pit development. 

4.3 FIELD EXPLORATION PROGRAM 

4.3.1 Drilling 

Drilling was carried out using a TH60 Ingersol Rand owned by Cora Lynn Drilling Ltd. from 

Strathmore, Alberta and by a Failing F1500 operated by M0Auley Drilling Co. Ltd. from 

Spruce Grove, Alberta. Both rigs accommodate drilling in hard materials by using a 

downhole air-driven hammer. Drill cuttings are brought to surface by a combination of an 

air-water-foam mixture. Water is needed to cool the downhole hammer and provides a 

medium for drill cuttings to return to the ground surface. Lithologic classification of the drill 

cuttings was conducted by the driller who described the geologic samples based upon 

Manalta's cutting description form. The drillers' cutting description forms are presented 

in Appendix IV. Manalta staff described the cuttings during the drilling of the boreholes. 

To aid in lithologic classification, each borehole was geophysically logged using a natural 

gamma and density sonde. 

A total of six piezometers were installed from September 22 to 25, 1993. Two double 

(T93R-28A, T93R-28B, T93R-29A and T93R-29B) and two single piezometers (T93R-30 

and T93R-32) were constructed at the locations shown on Figure 4. 

4.3.2 Piezometer Installation 

Piezometers were completed using 52 mm (ID), schedule 40 PVC pipe supplied by Rice 

Engineering Ltd. of Edmonton. All pipe sections were machined with buttress threaded 

flush-joints to avoid the need to use glue for pipe connections. Each individual pipe and 

screen length was prewashed with potable water and individually wrapped in a plastic 

sheath. The screen sections of PVC pipe were machined with three rows of slots, 0.508 

mm wide. The base of each screen was sealed with a heat-welded plug. These 
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precautions reduced the potential tor introducing foreign materials to the piezometer, thus 

helping to minimize the risk of obtaining inaccurate water chemistry data. 

All piezometers were constructed by placing a screen section of PVC pipe across the 

potential water-bearing interval. Plain sections of pipe were threaded onto the screen 

sections, and the entire string lowered to the desired depth of completion. High silica 

content frac sand of 10/20 grade was then added to the annulus to approximately 0.5 m 

above the screen interval. Construction details are in Appendix IV and are summarized 

in Table 6. 

A primary water-tight seal of approximateiy 1.0 m was then placed above the sand pack 

using high quality 6 mm peltonite tablets (pure bentonite}. Typically, this seal is adequate 

to prevent direct leakage between the sand pack and upper intervals. To further ensure 

hydraulic isolation between the ground surface, other potential water-bearing horizons and 

the screen interval, the remaining annular space was backfilled with bentonite chips. 
-·· 

4.3.3 Piezometer Development and Hydraulic Conductivity Tests 

Each piezometer was thoroughly bailed following completion. Bailing imposes a surging 

action which results in the production and removal of fine materials from the formation 

immediately surrounding the screen interval. Where possible, bailing was continued until 

clean groundwater was produced, or until field measurements of pH and electrical 

conductivity (EC) had stabilized. More than two borehole volumes was produced for these 

wells. However, drilling fluids and fines were still being generated by bailing. EC values 

were measured, but within the tim,: 3vailable did not stabilize and therefore all of the 

filterable material could not be removed during 1he development period. 

Following development, the piezometers were tested to establish local hydraulic 

conductivity values. Static groundwater level readings were measured at each location 

by hand using a standard electric water level sounder prior to beginning the test. 

Standing water was then removed from the wellbore with a bailer and recovery 

groundwater levels measured at selected time intervals. 
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Groundwater level measurements recorded during field testing are provided in Appendix 

IV. These are tabulated according to the time of measurement. These piezometers 

recovered very slowly due to the low hydraulic conductivity conditions present. 

Results of hydraulic conductivity tests for all piezometers are provided in Appendix V and 

summarized in Table 6. The Cooper et al. (1967) method was used to calculate estimated 

hydraulic conductivity values for all the piezometers. 

Hydraulic conductivity values obtained using this method are approximate due to the 

relatively small volume of water removed from the wellbore, and are only representative 

of the zone within the immediate vicinity of the screened interval. Small variations in 

material grain size, texture and the presence of fractures can greatly affect hydraulic 

conductivity values within zones of similar lithology. This method of testing provides an 

indication of the order of magnitude of the hydraulic conductivity for the rock materials 

tested in the investigation area. 

4.3.4 Groundwater Sampling and Testing 

Groundwater samples were collected· on September 28 and 29, 1993. Piezometer 

sampling was performed using a dedicated bailer. Groundwater samples were taken from 

each piezometer after at least two volumes of standing water had been removed. Two 

borehole volumes were removed from each piezometer prior to sample collection. All the 

sample bottles were new and were rinsed with formation water at each location prior to 

sample collection. Upon completion of the required sampling schedule-at each location, 

all equipment was thoroughly rinsed ~ith distilled water to reduce the potential of sample 

cross-contamination. 

At each monitoring point, the following sub-samples were collected: 

Potability: 2 x 500 ml and 250 ml unpreserved aliquot for major ions/routine 

potability constituents (including calcium, magnesium, sodium, 

potassium, chloride, sulphate, carbonate, bicarbonate, nitrate-nitrite 

nitrogen as N, iron, manganese, PP alkalinity, total alkalinity, pH, 

hydroxide, total dissolved solids, turbidity, total filterable residue 
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(TDS), non-filterable residue, and specific conductance) and stored 

at 4°C; 

250 ml aliquot preserved with 1.25 ml of 50% nitric acid for total 

metal (including silicon, sulphur, aluminum, antimony, arsenic, 

barium, beryllium, boron, cadmium, chromium, cobalt, copper, iron, 

lead, lithium, manganese, nickel, phosphorus, selenium, silver, 

strontium, titanium, uranium, vanadium, zinc) and stored at 4°C; 

Dissolved Metals: 250 ml aliquot filtered and preserved with 1.25 ml of 50% nitric 

acid for dissolved metals (including silicon, sulphur, aluminum, 

antimony, arsenic, barium, beryllium, boron, cadmium, chromium, 

cobalt, copper, iron, lead, lithium, manganese, nickel, phosphorus, 

selenium, silver, strontium, titanium, uranium, vanadium, zinc) and 

stored at 4°C; 

Phosphorus and 
Nitrogen: 

Mercury: 

250 ml aliquot preserved with 5 ml of 12.5% sulphuric acid and 

250 ml aliquot filtered and preserved with 5 ml of 12.5% sulphuric 

acid (total ammonia nitrogen, total dissolved phosphorus as P, total 

phosphorus as P) and stored at 4°C; and 

125 ml aliquot unfiltered preserved with 2 ml of 12.5% potassium 

dichromate and nitric acid and 125 ml aliquot filtered and 

preserved with 2 ml of 12.5% potassium dichromate and nitric acid 

(total mercury and dissoll(ed mercury) and stored at 4°C; 

All analytical work was performed by Chemex Labs Alberta Ltd. in Calgary. 

4.3.5 Survev Information 

All piezometers were surveyed for their respective location and elevation following 

installation, testing, and sampling. Manalta Coal Ltd. retained a local surveying company 

to conduct this portion of the field program. 
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4.4 SITE GEOLOGY AND GROUNDWATER CONDITIONS 

Hydrogeologic cross-sections are presented in Figures 5 and 6. The section alignments are 

shown in Figure 4. 

Geologic conditions at the proposed mine are variable. Thicknesses of the glacial material vary 

from non-existent to 43 m or more. At one location, T93R-29A, a piezometer was placed at the 

bedrock-overburden (33.5 m below ground level) contact and was found to be dry at the time of 

monitoring. 

Below the overburden is a sequence of sedimentary units. Coal occurrences are found within 

these units. Two coal packages have been identified by Manalta. A lower seam #1 package is 

separated from the seam #2 sequence by approximately 140 m of sediments. Each of these coal 

packages has several layers of coal. The coal units in Pit #7 strike 180° and dip 15° to the east. 

In Pit #8 the coal units strike at approximately 130° and dip 20° to the northeast. The project area 

is dominated by a series of sub-parallel, near vertical normal faults, many of which strike either 

from northwesVsoutheast to northeasVsouthwest. As a result of faulting, the area has been 

subdivided into various discrete blocks. 

Piezometers were installed in coal seams 1, 2 and 6. All of these coal seams are saturated and 

under pressure (i.e. the groundwater levels are above the top of the installed coal seam). 

Hydraulic conductivity values of these coal seams were estimated from rising head tests; the 

results are summarized in Table 6. The hydraulic conductivity values obtained range from 2.7 

x 10'9 m/sec to 3.5 x 10'7 rn/sec. 

At the double piezometers, the groundwater levels in the shallow wells (T93R-28A and TW905A) 

are at a lower elevation than in the deeper wells (T93R-28B and TW9058). A potential for an 

upward flow component is thus indicated, assuming that the levels in the wells have stabilized. 
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4.5 GROUNDWATER CIRCULATION 

4.5.1 Groundwater Flow Direction 

The distribution of groundwater surface elevations in the all of the monitored coal seams 

(1, 2, and 6) is shown on Figure 7. As expected, the groundwater movement appears to 

be controlled by topography, thus flow is south, toward the Telkwa River. 

4.5.2 Groundwater Flow Velocities 

By determining the hydraulic conductivity (K), effective porosity (n.) and horizontal 

hydraulic gradient (i) of a saturated medium, the average linear flow velocity (v) of 

groundwater can be calculated as follows: 

V = _!SL 

A conservative estimate (worst-case solute transport scenario) of "v' can be made by 

using maximum values of 'K' and 'i' observed at the site, and selecting a conservative 

value for "n.". Using the difference in groundwater elevations (h), across the site 

(perpendicular to the groundwater elevation contours) in conjunction with the horizontal 

distance along this line (I), the hydraulic gradient (i = h/1) can be calculated. 

To calculate the magnitude and direction of the hydraulic gradient, three piezometers must 

be located in the same hydrostratigra_phic unit. It is preferable that these piezometers be 

placed in a triangular pattern to better ascertain the direction of the hydraulic gradient. 

At the investigation area, three piezometers are not present in the same unit and therefore 

an accurate hydraulic gradient can not be calculated. This is mainly due to faulting which 

has caused vertical movement between units. For example, more than three piezometers 
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were completed in seam #2, however; faulting has caused vertical separation resulting in 

the units being discontinuous. 

A rough calculation can be approximated by assuming that all piezometers in Pit #8 are 

within the same hydrostratigraphic unit. The groundwater surface elevation is shown on 

Figure 7. The effective hydraulic gradient observed is in the order of 0.18. Assuming that 

the effective porosity is in the order of n.=0.01, and taking the maximum hydraulic 

conductivity recorded (3.5 x 10·1 m/sec), the average linear flow velocity for the 

approximated water-bearing unit, using the previous equation, is estimated to be 19 

m/year. 

4.6 GROUNDWATER QUALITY 

4.6.1 Field Measured Parameters 

Measurements of water quality parameters were conducted during the field sampling 

program. These measurements comprised the following: 

Temperature: 

pH: 

EC: 

liquid in-glass thermometer; 

measured with a Fisher Scientific Model 119 pH meter, calibrated 

using buffer solutions of pH 4 and 7; and, 

electrical conductivity measured with a Hanna Instruments Hl8733 

conductivity meter, calibrated with standard KCI solution (1 409 

µmhos/cm at 25°C). 

Field measurements are summarized on Table 1. The electrical conductivity (EC) values 

listed have been corrected to 25°C for the groundwater samples collected in September 

1993. Groundwater EC's for the November 1989 field program are at the temperatures 

measured. EC values display a marked increase in relation to increases in ambient 

temperature. Therefore, measurements taken in the field at various low temperatures 

characteristically have lower readings than laboratory tests performed at room temperature 

(and normalized to 25°C). For future comparison purposes all EC readings will be 

standardized to 25°C. 
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Comments on the field measurements are as follows: 

pH: 

Temperature: 

EC: 

Groundwater pH readings are near neutral (6.0<pH<8.0) at all 

piezometers, except TW913 and T93R-30 which are slightly 

elevated. The pH of the 1989 piezometers has generally 

decreased between the 1989 and 1993 sampling programs; 

Groundwater temperatures (8.0 to 10.0°C) are within a range 

expected in late summer (September); and 

Groundwater EC readings show a wide range (308 to 5 875 

µmhos/cm). ECs for t,he 1989 series piezometers have generally 
decreased, with the exception of TW913 which has remained 

relatively constant. This is an indication that zones of highly 

variable mineralization are present. Groundwater contamination 

with drilling fluids may be one oHhe reasons for such variability. ~-, 

Since the pH and the EC of groundwater from the 1989 series piezometers has 

decreased, in some cases dramatically, from the 1989 to the 1993 sampling programs, 

it is concluded that these piezometers were not completely developed in 1989. The 

construction of the boreholes would introduce drilling materials such as cuttings, water and 

drill fluids into the formation. Piezometer development immediately after installation would 

not be sufficient to remove all of the contaminants introduced by drilling. Drill 

contaminants have been removed by the combination of piezometer development and the 

natural flow of groundwater flushing contaminants down-gradient. Therefore, the 1993 set 

of field measured parameters from the 1989 seiies piezometers is likely to represent the 

actual groundwater conditions. 

4.6.2 Laboratory Analyses 

The groundwater samples collected from the piezometers were analyzed by Chemex Labs 

Alberta Inc. of Calgary for routine potability total and dissolved metals. Key results from 

these analyses are summarized on Tables 8 and 9. Original laboratory listings are 

provided in Appendix VI. 
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The hydrochemical nature of the water samples has been characterized on an expanded 

Durov diagram (Figure 8). This diagram allows a simple, concise graphical presentation 

of a large number of water analyses. Analytical data are plotted according to the relative 

proportions of individual major cations (calcium, magnesium, sodium + potassium) and 

anions (bicarbonate + carbonate, sulphate, chloride) expressed as milliequivalents per litre 

(meq/L). 

Recently recharged water in an aquifer is usually a calcium-bicarbonate hydrochemical 

type, plotting in the upper lefthand square of the Durov diagram. Natural softening by 

cation exchange (sodium for calcium) to a sodium-bicarbonate hydrochemical type can 

occur with increased residence time. This type of groundwater plots in the upper 

righthand square of the Durov diagram. Groundwaters characterized by relatively long 

residence times are commonly of a sodium-chloride type, which plot in the lower righthand 

square (FREEZE AND CHERRY, 1979). In the event that two distinct water types 

become mixed, the resulting blend may plot between the two end members. Local mixing 

due to natural phenomena can thus be identified. 

Groundwater analyses from the site plot on the Durov diagram (Figure 8) in three main 

hydrochemical groups: 

PIEZOMETER 

TW604A (1989) 
TW905B (1989) 

TW906A (1989) 
TW913 (1989) 
T93R-28A 
TW93R-28B 

T93R-30 
T93R-32 

T93R-29B 

HYDROCHEMICAL TYPE 

Na-Ca-HCO3 

~a-HCO3 

Na-HCO3 

Na-CI-HCO3 

MINERALIZATION 
(mg/L,TFR) 

235 
185 

175 
755 
3 500 
3 790 

1 560 
2 010 

1 750 
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The groups described above are generally similar to those identified in the previous phase 

of investigation (PEL, 1990). Very little variation in groundwater character, as shown by 

the Durov plot, has occurred between December, 1989 (refer to PEL 1990 report) and 

September, 1993. The most evident exception to this generalization is: 

• TW905B and TW604A, which exhibited a proportionate increase in sodium, and 

a decrease in TFR from 789 to 185 mg/Land 397 to 235 respectively. 

All of the hydrochemical types are dominated by the sodium cation which generally 

indicates groundwater with a long residence time. 

Water quality standards, such as those specified in the Canadian Water Quality Guidelines 

(CWQG) (CANADIAN COUNCIL OF RESOURCE AND ENVIRONMENT MINISTERS, 

1987), and Criteria for Managing Contaminated Sites in British Columbia (MINISTRY OF 

ENVIRONMENT WASTE MANAGEMENT PROGRAM, 1989), serve as one basis for 

appraisal of the results of the chemical analyses of groundwater. 

A set of water quality parameters and recommended concentration limits for surface water 

discharge and drinking water was identified by MOELP, Environmental Protection Branch 

and is included in Appendix Ill. These working criteria are recommended in the Canadian 

Water Quality Guidelines. These guidelines are used to assess water quality. Water­

based discharges to protect aquatic life (level B05) and drinking water limits (level B0 w) 

were the two criteria were used to measure the groundwater quality. 

Concentrations of total dissolved soli~s (TDS), chloride, and sulphate are often used as 

indicator parameters of water quality and are summarized in Table 8. The concentration 

of sulphate in the groundwater in all piezometers is below the recommended drinking 

water limit of 500 mg/L (CWQG, 1987). All sulphate levels were higher in the groundwater 

from the recently installed piezometers than for the 1989 series. Chloride concentrations 

in the 1989 series piezometers ranged from 0.6 mg/L (TW604A) to 2.8 mg/L (TW906A), 

whereas chloride concentrations are much higher in the 1993 series piezometers, ranging 

from 15.3 mg/L (T93R-32) to 638.0 mg/L (T93R-29B). The concentrations of ammonia 

nitrogen in the groundwater were above the level B05 criteria in all piezometers sampled, 

except TW905. 
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Laboratory metal analyses are summarized in Table 9. For convenience and comparison 

the maximum concentration limits for surface water discharge and drinking water for the 

various chemical constituents have been included in Tables 8 and 9. 

The chemical constituents which are measured to be higher than the recommended 

criteria (either surface water discharge or drinking standards) have been highlighted in 

Tables 8 and 9. The following is a summary of the piezometers that have baseline­

constituent concentrations higher than the level B08 and Bow recommended criteria: 

Piezometer 

TW604A 

TW905B 

TW906A 

TW913 

T93R-28A 

T93R-28B 

T93R-29B 

T93R-30 

T93R-32 

Chemical Constituent 

aluminum, arsenic, barium, chromium, iron, lead, ammonia nitrogen, 
total phosphorus, and zinc 

aluminum, copper, iron, total phosphorus, and zinc 

aluminum, iron, total phosphorus, and zinc 

aluminum, copper, iron, ammonia nitrogen, total phosphorus, and 
zinc 

aluminum, chromium, copper, iron, ammonia nitrogen, total 
phosphorus, and zinc 

aluminum, arsenic, barium, chromium, cobalt, copper, iron, nickel, 
ammonia nitrogen, total phosphorus, vanadium, and zinc 

aluminum, barium, beryllium, chromium, cobalt, copper, iron, nickel, 
nitrogen, total phosphorus, selenium, vanadium, and •zinc 

aluminum, barium, beryllium, copper, iron, lead, ammonia nitrogen, 
total phosphorus, silver, and zinc 

aluminum, barium, chromrum, copper, iron, lead, ammonia nitrogen, 
total phosphorus, zinc 
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In comparison with CWQG, the newly installed piezometers have more total chemical 

constituents exceeding the recommended concentration criteria than the piezometers 

installed in 1989. Thus, it is concluded that the elevated total metal concentrations are 

a temporary situation and will drop off after all the total suspended solids have been 

flushed from the sand pack. 

The laboratory results from the first sampling visit after drilling are probably not 

representative of the geochemical nature of the dissolved nature of the· groundwater as 

these piezometers were installed in boreholes that were drilled with a combination of air­

water-foam injection. The injection, under pressure, of this mixture into the borehole 

would cause the solution to migrate some distance into the geologic formation thus biasing 

the chemical results of the sampled groundwater. 

4.7 POTENTIAL IMPACT OF GROUNDWATER ON MINING 

Groundwater inflows to the open pits will originate from two sources: 

• infiltration precipitation water (recharge) that is intercepted by the pit; and 

• water released due to depressurization and drainage of the rock mass. 

PEL (1990a) estimated an inflow rate of 30 Us. This value was based upon several assumptions 

and should be treated as indicative of the order of magnitude of inflow, rather than a precise 

number. Data collected in the 1993 field program do not contradict the assumptions used in the 

calculation of the rate of 30 Us. It should be noted, however, that the calculated inflow rate does 

not take into account the existence and nature of fault or shear zones. These structural features 

may conduct additional groundwater flows above the previously estimated value. 

4.8 POTENTIAL IMPACT OF MINING ON GROUNDWATER RESOURCES 

Hydrogeological conditions in the Telkwa Coal project area were described in Section 4 of this 

report. The results of the 1993 program confirm the previous interpretation of the site 

groundwater conditions. 
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Continuous hydrogeological exploration is planned through all stages of the project development 

and operations to better define project interactions with the groundwater regime. This is essential 

for mine planning, safe mine operation and assessment of groundwater conditions after project 

termination. 

Development of a drawdown cone around the mine pits will be controlled by local geology and 

topography. To the north of the pits, a low hydraulic conductivity intrusive rock mass will act as 

a barrier limiting drawdown cone development in this direction, assuming that the intrusive rock 

has a low hydraulic conductivity and is not faulted or intensely fractured. The deeply incised (over 

100 m below pit bottom) Telkwa River valley will restrict development of a drawdown cone in a 

southerly and southeasterly direction. 

The results of the Manalta water well survey conducted in March-April, 1994 documented an 

absence of other groundwater users on the north side of the Telkwa River within a 3 km radius 

of the proposed pits. Two wells are located about 3 km northeast of the pits (Figure 1, wells 25 

and 26). The Tertiary intrusive may protect these wells from tile mining activities by acting as a 

hydraulic barrier to groundwater flow. The next closest documented water supply well (17) 

located on the north side of the Telkwa River is more than 6 km from the mine area. The majority 

of the water supply wells are located within the alluvial plain, drawing water from alluvial sand and 

gravel. These wells are located more than 100 m below the bottom of Pit #7, and therefore 

cannot be adversely affected by the pit development. 

The following factors will combine to minimize the impact of pit development on groundwater: 

a) groundwater inflows to both pits from the bedrock and surficial deposits are expected to 

be low; 

b) geological and topographic conditions will limit drawdown; and, 

c) there are no groundwater users in the area adjacent to the pits. 

As a result, it is concluded that the impact of mine development on groundwater resources will 

be short to medium term (probably less than 15 years) and is unlikely to affect other groundwater 

users. 
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5. CONCLUSIONS 

5.1 SURFACE WATER 

The surface water investigation program conducted for the MDC has lead to the following 

conclusions: 

1. The water chemistry of the Telkwa River, the Bulkley River and Goathorn Creek is 

generally consistent with data collected previously by MOELP and MACLAREN 

PLANSEARCH. 

2. The chemistry of the Telkwa River, Bulkley River, Goathorn Creek, and the creek flowing 

from the proposed tailings pond area (flow monitoring site) is representative of clean 

surface waters, with low generally low concentrations of metals and near-neutral pH. 

3. A number of BC MOELP water quality criteria for metals were exceeded by the samples. 

In general, however, the exceedances were small. Iron levels, however, were well above 

MOELP criteria in many samples. 

4. The chemistry of the Reclamation Plot indicates its origin as groundwater. Sulphate levels 

in the water are relatively high, but the water is slightly alkaline and metals concentrations 

are generally low. Manganese concentrations were quite high, however, though this may 

be due to the analysis of total rather than dissolved manganese. 

5. The tissue analyses of fingerlings caEtured in the Telkwa River all showed levels below 

laboratory detection limits. 
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5.2 GROUNDWATER 

The hydrogeological investigation program conducted for the MDC has resulted in the following 

conclusions: 

1. The hydrogeological investigation area is underlain by a coal-bearing sedimentary 

sequence comprising low hydraulic conductivity rocks, including sandstone, siltstone and 

mudstone. Hydraulic conductivity values range from 2.7 x 10·• m/sec to 3.5 x 10-7 m/sec. 

2. The sedimentary sequence is underlain by undifferentiated volcanic rocks and overlain by 

glacial and post-glacial surficial deposits. 

3. Groundwater flow directions within the study area are in a southerly direction. 

4. Groundwater samples collected from the bedrock piezorrieters were found to be Na-HCO3, 

Na-Ca-HCO3, or a Na-CI-HCO3 hydrochemical types. 

5. All of the piezometers sampled had concentrations of some chemical constituents greater 

than what is recommended by MOELP. However, the laboratory results from the first 

sampling visit after drilling may not be representative of the geochemical nature of the 

groundwater. Future sampling should be conducted to observe groundwater chemical 

trends when the water chemistry stabilizes. 

6. Total groundwater inflow into Pits #J _§nd #8 is predicted to be in the order of 30 Us. This 

value is preliminary and should be verified as additional information becomes available. 
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7. The nearest groundwater users are more than 3 km to the northeast of Pits #7 and #8. 

These wells are located on the north side of the Tertiary Intrusive and probably will not 

be adversely affected by mining activities. The majority of the groundwater is extracted 

from the alluvial sands and gravels. These wells are more than 100 m below the 

proposed bottom of Pit #7, where they are beyond any anticipated impacts from mining. 

1 ;f /f!;t!/1,A-()J1 
Murray A. Fitch, M.A. 

Report prepared by: 

PITEAU ENGINEERING LTD. 

Stephen D. Ross, M.Sc. 



Kl93-3773-1 Page 31 

6. REFERENCES 

BC MINISTRY OF ENVIRONMENT, 1986. Skeena-Nass Area, Bulkley River Basin Water Quality 

Assessment and Objectives, Technical Appendix. Prepared by R. Nijman, Water 

Management Branch, Victoria, BC. 

CANADIAN COUNCIL OF RESOURCE AND ENVIRONMENT MINISTERS, 1987. Canadian 

Water Quality Guidelines, Prepared by Task Force on Water Quality Guidelines, March, 

1987. 

CANADIAN OXFORD ATLAS, 1977. Physiographic Regions of Canada. Scale 1:24 000 000. 

COOPER, H.H., BREDEHOEFT, J.D. AND POPADOPULOS, S.S., 1967. Response of a Finite 

Diameter Well to an Instantaneous Charge of Water. Water Resource, Vol. 3, No. 1, pp. 

263-269. 

DAVID BUSTARD AND ASSOCIATES, 1985. Telkwa Coal Project Aquatic Resource 

Assessment. Smithers, BC. 

ENVIRONMENT CANADA, 1991. Historical Stream/low Summary-British Columbia, to 1990. Ct. 

No. En. 36-418 1990-7, ISBN 0-662-58804-5. Government Printer. 

ENVIRONMENT CANADA, 1993. Atmospheric Environment Service for Smithers, British 

Columbia. 

FREEZE, R.A. AND CHERRY, J.A., 1979. Groundwater. Prentice-Hall, Inc., Englewood Cliffs, 

New Jersey, 604 p. 

KLOHN LEONOFF LTD., 1985. Telkwa Coal Project Stage II Geotechnical, Hydrogeological and 

Hydrological Design. Report to Crows Nest Resources Ltd., March 1985. 



Kl93-3773·1 Page 32 

MACLAREN PLANSEARCH, March 1985. Water Quality Investigation, Telkwa Coal Project. 

Prepared for Crows Nest Resources Ltd. 

MINISTRY OF ENVIRONMENT, 1989. Criteria For Managing Contaminated Sites In British 

Columbia. Draft 6. 

NAGPAL, N.K. AND L. W. POMMEN, May 1993. Approved and Working Criteria for Water Quality 

(Version 2). B.C. Ministry of Environment, Lands and Parks Water Quality Branch. 

PITEAU ENGINEERING LTD., 1990a. Preliminary Hydrogeological Assessment of the Telkwa 

Coal Project. Files No. A89-2361. 

PITEAU ENGINEERING LTD., 1990b. Preliminary Geotechnical Assessment of Proposed Waste 

Dumps, Tailings lmpoundment and Plant Foundations, Telkwa Coal Project. File No. 

1139. 

PITEAU ENGINEERING LTD., 1994. Baseline Data - Surface Water and Groundwater, Telkwa 

Coal Project. Report prepared for Manalta Coal Ltd. 

J:'3TT3\3773· 1 \REPORTS\MA Y. 94 



-
FIGURES 



' 

---
u ~ /'-- -

.._ 

R A N 
~11, 

,\I 

~ 

/ 

~ - ~ 
f \ 

0 

- ..... ,J \ 

?· I W.~E20 
(59 ~ E, 

6051416 N) 

13.4km ..... I 

I-~ 
Ij 

~ 
r 

.... 
.SCA~E'. 1.:..5 

1 1't9: i~V~ I ~ '\- \.-l .,...._._ 

,L -+ ---- . ' -
' I 1 ~ 

1 
1 
MCL10: \wQ '~""-

, ,i 

_.j .:fif5 . 'f ~ 
-1 ~ - - . -~~t - 32 

1 26 /e, 
' ( 

} \ 
--y 7 ~ \ 
~ - -• ', I I . , 

! EsfJGATION CLI: ;Q. w _____. \ 
I 244 I AREA I I 118 \ I, 17 

1 ___ j _ J ___ .~_j_ ' )! ~CI.6, Fi,h ~ \ . I 
'--

33 · 

I 

--1 

- ,f-=, ---
1 

I ~ 
1. -r)_ 
36 11 

I I 
: I 
11 

I 'l'p 6 

JC 
I 
I 
I 

--. I J

r I - 11° \ -i . .:. }-- - )) 

000 

. 913 T93R-32 ~ TWS04~ / MCL7: Weather 14' I-
·-.-=-- r r s3R--10 ~ - 6l -

1 

"ilTWoosA 1 1 w / + 1 ~J y ~ "'" \ 1aan,1 ~ f ~,,,_:,SA•,~ ! • c f • TT1\ (#[ t i• ;, 
- T T ... --, 1 -r-- 'I t)I lwQS9: WQ j 7! }-i . -$'. 

- - .....i- - -+ 
1 .113 l414 

411 

A"i 
-. 
' 

V I ! WQ~B • J / / 

I
I , , "' , .... L ""' ,_J Jr• ~ I ,; 

1 
~·~:~.,,"~ I , j -1h'aa 

( 

l 247 

E i I s MC~:; WQ . ,dt/ ~ ,,.._.,,,., ' ,,; ' f•• . ; V, 

- _ _J1-·-7r 1 ~-~~u ~ - AJ~~r)· }---I ' , .... ____ _ r - I I I I/' )- I wscs · s.- Q l 1 , -.... 

i' _·.:. . j k_/ 1· \ I I ' I A " ( ' 

I
' · I ~1 1 , I l 22h I ; .u (j l 22~ l 402\ I L 40 , 

1 

~404 

L 236 'I- ' ~ 
· I ~ ' t 

T -I k -~ . -sH'm- ;,' / ? J _ it N 

I 23 t> L 400 I 

) 
I 

I 39·) 

Legend 
~ Piezometer Location 

1 Spring Location 

-$- WatcrWell 

Note: 

l IOC 

r 
l -105 

l / 18; jll ! 20 1 \ 2] 22 -i QQ = Discharge 

I I 1 J I M:~.i I ~~ '. ·------~' - --=--=---·-------2_1: _______ __,;_2_1. , _ _ !~~.,~~~"--
. .. 

1 

· MANALTA COAL LTD. ~ PITEAU ENGINEERING LTD. 
TELKWA PROJECT GEOTECHNICAL AND 

HYDROGEOLOGICAL CONSULTANTS 
VANCOUVER CALGARY 

l b 

I 234 I • i: 

1- j LOCATION MAP 

+ + 

M.T. 

APPROVED: 

\ ,. 

MAR .94 

FIGURE: 

1 



15 

10 

5 

!!! 

~ 8. 0 
E 
~ 
~ -5 0 a 
C: 

i 
:i: -10 

-15 

-20 

JOB NO. K193-3773-2 

( I 
DAILY.XLS Charn, 12/16/93,8:11 PM 

Average Mean Dally Temperature 
for period Oct 3-Nov 25. 1993 

Sm/them Alrpcrt=2.48 C 
Mine Slle=0,70 C 

,,. 
I 
I 

\ I 
\ I 

I 
\ I 
I 

-••- Smithers Airport - - - Mine Site 

MANALTA COAL LTD. 
TELKWA PROJECT 

PITEAU ENGINEERING LTD. 
GEOTECHNICAL AND 
HYDROGEDLOGICAL CONSULTANTS 
VANCOUVER CALGARY 

COMPARISON OF MEAN DAILY TEMPERATURES 
AT SITE AND SMITHERS AIRPORT 

M.H. 

APPROVED: 

JAN.94 

FIGURE: 

2 1,, ;t. 



45 

40 

35 

e 30 
E 
~ 

C 
,g 25 
.!2 
ii 
o 20 !!! 
D.. 

~ 
o 15 
C 

10 

5 

0 

JOB NO. Kl93-3773-2 

Total Precipitation for period 
Oct 3-Nov 25, 1993 

Smithers Airport= 115 mm 
Mine Site = 75 mm 

( 

~~~~~~~~~~~~&~~~~~ 
~,_Cf')~~~.- Cf')~~~,_ Cf'),~~~,_ N 
'-" 0 D D D O ,- .- .- .- ,- C\I CN C\I N C'\I Cf') D 

I • Smithers Airport D Mine Site 

MANALTA COAL LTD. 
TELKWA PROJECT 

( 
DAILY.XLS Cfiart 2, 12/16/93, 8: lL PM 

Rain Gauge at Site 
ffkely not recording correct 

precipitation due to below zero 
temperatures 

i'.i z 
' 0 

. illi-4 
i'.i > i'.i > i'.i i'.i > > > i'.i 0 0 0 0 0 z z z z z z z z z z 
' <l- ' ' ' ' ' ' ' ' N ,0 CX) 0 N 'Sf ,0 CX) 0 

N N N N N "' 

PITEAU ENGINEERING LTD. 
GEOTECHNICAL AND 
HYDROGEOLOGICAL CONSULTANTS 
VANCOUVER CALGARY 

COMPARISON OF TOTAL DAILY PRECIPITATION 
AT SITE AND SMITHERS AIRPORT 

M.H. 

Af' ROVED: 

JAN.94 

FIGURE: 

3 hf. i. 



) 

,' . 
y· .. ·-s{;-~ J• 

,:-::__ "\ 

-\'--

) ''''"""" 
'· 

. .,,;·r~, .... 
-.,;. . 

. .,..._~4,., 
. •'' -

60$9000N -

\ .,, \ 

,., ,. 

f.1eooo£ 

LEGEND: 

• - PlEZOMETER NAME & LOCATION 

GEOLOGICAL CONTACT (>PPROXIMATE) 

f'.:> ;,, j VOLCANICS 

_I_ NORMAL FAULT (TEETH ON DOWNTHROWN SIDE) 

_.._ THRUST FAULT (TEETH ON UPTHROWN SIDE) 

APPROXIMATE PfT LOCATION 

A_A' CROSS SECTION LOCATION 

--.,. #2 SEAM SUBCROP 

0 250 

PlfEAU ENGINEERING' LTD. 
CEOTECHNlCAL ANO 
HYDROGEOLOCICAL. CONSULTANTS 
VANCOlNER c,JJ;l,R'( 

FIGURE 4 

500 

/1:::,. manalla c:oal ltd. 
TE.LKWA PROJECT 

TOPOGRAPHY, PIEZOMETER, PITS 7&8 
AND SECTION LOCATIONS 

o.., by: It.LE. MARCH, 199,4 

O.k'd by: A..L ru. n<>.' 42061 A 



A 
nu. 

nu. 
; .. ·.• ............... ; :.. . . :: . .;. ·:-· .. ;. ~. ·. . •,.· . . ..:: : .. 

lit 

. . . . . . . . . . . . . • ·· . . . . . . . . . . . . . 
FAULT 

. . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · · · .. .. . T8~~-:-SQ8. 

T93R-30 

. .. . ... . . .. . · ..... ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : ... ..... . ... . . .. . ... . .. . 

!GO 2DG 

. . . . . . . . . . . ... . . . 

T92D07 

PITEAU ENGINEERING LTD. 
GEOITCHNICAL AND 
HYDROGEOLOGICAI.. CONSULTANTS 
VANCOUVER CALGARY 

·:· ..... . ... . .. .. . . . . . 

A' 

•• • • :4: •• 
;. .~.- .. ... · . 

. : .. , : :-... . ......... . ... 

_((;'.>.~\.-}\.-\ .... ... ... ... .... .. . . I: IIIIO 

- "" M.LE. .._ JUHE.19114 
-• "" A.L •• oo.' 420Sl 



B 

TILL 
. - .·•· : . ; .... . ., ...... •:, .. . ·: . . . 

. . . . . . . . . . . . . . · . . .. 

"'-- FAULT 

I 

T89R-905 
(TW905B) T89R-906 T86D- 604 

(TW906A) (TW604A) 

INTRUSIVE ::- . '· ·:. . .. 

B' 

. . 
. : . . . . . . . ... . .. . . .. . . .. . .... . .... . . . ...... . . ...... . . . .. . . . . . : . .. . 

. · : : . ·:. · .. 
.:·:, .. . · :-. · '·· ... l: .., 

! 
,a 

PITEAU ENGINEERING LTD. 
GEOTECHNIC>J.. AND 
HYOROGEOLOCICAL CONSULTANTS 
VANCOUVER CALGARY 

100 2IIO 

. . .. 
·-: ·-: -·· ··. 

I 
i! FIGURE 6 

TB..KWA 

HYDROGEOLOGICAL SECTION 
B - B' 

- .,. M.LE. 
-•• .,. A.L .. ..... 42084 



) 

) 

8081CIOCJN 

y 
y 

y( 
y -\ >' 

>' --\ .,_ 
-J 
-/ 

--/ 
--/ 
I 

I-
I 

y \ . .. 
\ ... . . 

/. ' . 
/. \ f- ; .. 
\- ,' . 

\:._l, .. 
\--
1-
I-

'"t,. . -:. . -\ ..... _. '<; \ . . TERTIARY :iNTRusm. 

/. 

.\ '<. \,,.~ . 
..\ '<. ... 
.\ '<.~~ 

.. 

' ... , 

93R-29B • T93R-29A 
S£AM ,, (·<1118 ... ) 

(<750,52) 
Elw, 841.69) 

' '. ' .. 

,-.. 
I ., 

i ., 
,/ 
I 

·. ,.. . -- . --, .. ~-r-r-
,.< 

,< 
,.< 

,.< 

-j 

-/ 
-/ 
--/ 

--/ 

i 
i 

i 
i 

-\ 
.\ 

. : ·. __ ._ _________ _ 

. ...,.. ,. 
(787.39) 

(EJ,y. 112.M) 

• 1W908A 
S£AII f2 i (ml.57) . ( ........ ~ 

~ i 
... ,.,.. f2 i 

(rn>,37) 

i 
i 

-\ -I 
\ .\ i 
\ i 
,' i .,, i 

t 

-

-'----------'---------'----------'---------'---------'--------_,_ _______ ___. ....... 
518000£ 518500£ 617000E 518000E 51"500E 

LEGEND: 

~ PIE20MEfER NAME &: LOCATION 

- - GEOLOGICAL CONTACT Vff'ROXIMATE) 

~ VOI.CANICS 

,-1-- NORMAL FAULT (lECTH ON OOWNlHROWN. SID£) 

_._ lHR1JST FAULT (rEElli ON UPTllROWN st9E) 

- APPROX.- GROUNDWATER FLOW DIRECTION 

,_.., CROUNDWATER SURFACE ELEVATION ("""""') 

-- - GROUNOWAlER SURFACE ELEVATION CONTOUR UNE 

- #2 SEAM SUBCROP 

0 ..., 

PITEAU ENGINEERING LTD. 
GEOTECHN1CAL ANO 
HYDROGEOLOCICAI.. CONSULTANTS 
VANCOlNER CA1..GARY 

FIGURE 7 

... 

£ fflQRGlt.a coal ltd. 
TELKWA PROJECT 

GROUNDWATER ELEVATIONS AND 
APPROXIMATE FLOW DIRECTIONS 

MARCH. 119' 

File no.t 4Z092 



100% Mg 

) % MAJOR CATIONS 

% MAJOR ANIONS 

) 

100% Cl 

FILE: J;\3773-2\GWDUR0V.dwg 

100% Na(+K) 

T93R-JO • R-30 
• J -28A 

T93R-288 

T93R-298 • 

3 

TOTAL/DISSOLVED SOLIDS (mg/I) ;i 
l 

1000 10000 

• 
• T93R-30 

T93R-29B • 

MANALTA COAL LTD. 
TELKWA PROJECT 

PITEAU ENGINEERING LTD. 

GROUNDWATER CHEMISTRY: MAIN ION CHARACTERIZATION 
(EXPANDED DUROV DIAGRAM) 

M.T. 

APPROVED: 

1h1--

MAR.94 

FIGURE: 

8 



TABLES 



TABLJ 1 

SURFACE WATER SAMPLING AND METEOROLOGICAL SITES 

LOCATOR NAME SAMPLE DESCRIPTION DATA UTMCOORDS COMMENTS 

ID ON LAB SHEETS COLLECTED N E 

. 
/1QQ,I 

MCL1 Flow Measurement Site Flow Manl!orlng Q, WQ 0001a/l0 020870 Near tBlffngs pond :site 

MCL2 Te/Awa River (Upstream) TRUS WQ OO!i/l!i,O 010140 DIS Pine Creek 

MCL3 Te/Awa River (Downstnam} TRDS•11, TRDS·2 (Dup) WQ 0001:100 024430 At UIS end of tuwn of Tel!Ma 

MCL4 Goathom Creek dis Tenas CII G WQ 00:17880 020780 DIS of confluence wffh Tena.s CreeA 

MCL5 Rec/amaUon Pfots RPS WQ 0054143 021003 Seopfromhlll 

MCL6 Fish Samp/lng Fl:sh 0000810 023400 Sampled :shl!lllur, pa0b along -!100 m :s/Telch of rivet 

MCL7 Weather Sta(lon Precfp, Temp /J0!!9BJO 020014 On p,e~d p/lml :site 

MCLB Bulktr:y R. dis ofccmnuence with Te/Awa R. MCL8 WQ 000""° 02,110 location ep,:rox. 

MCL9 Bu/11,/ey R. dis ofconnuence w/fh Taf//ng11 Pond Creell MCL9 WQ OO/J4010 /J20240 focation epp-011. 

MCL10 Tllfflngs Pond creelr. ut:s of cann~ence wllh &Jtl!Jey R. MCL10 WQ 00039.50 tl19880 fmmedfately ctl:s at ':ufvert under road (lacat/on ap,:rr»..) 

I 

~[Q~ ~g;it B~:iSUlllt~;i M2ai!2ting S1i11i20~ (:It§~) 

WQS4 Goathom Cred u/s Tanas Cit WQ /oc1tian appn,x., -,e11 Figure f 

WQS8 Te/Jr.wa R/11er u/a or Goalhom'Clt WQ loc11tion appiOx., $GO Flgun, 2 

WQS9 Teflrwa RIiier dis or Ooathom Cit WQ focrJtlon approx., SN Figure 3 

I;!!;; MQl;Le M9Dil!!tiag lillili!!D (H!B-:IH§l 
\ 

0400187 lre/ltwa Rl1111r at Telltwa I I WQ I I lloelrtlon approx., .sci, Flgr.x8 1. No mortJ n,cent data than 1988 on CEA MS 

w~t~[ ~Yt.'i~!l 2f ~ilDiHlil M2oii2tiog S1i11i2D:i 

Liltit!.ldt Laogitud~ 
WSCIIEE20 T11/lr.wa R/11er below Tsai Creel{ Q M.J0-10 N 127-29-42 W Data aw/fable 191/l ta pre.s11nl 

WSCflEE4 Bul/r.lay Rlllar at Quick Q !J4.J1-0!J N 121l-!J3--'!JW Data t111al/11ble 19.JO topn,:111nl 

WSCflEE8 GoaU!om C,e,,iJr. near T11/kwa Q 54-30-10 N 127-29-42 W Dato ava/labltl 191!1 ta present 

WQ ,. watar quality 

J.13713\3173• 1\ TABLES\UTM ,XLS 
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TABLE 2: SURFACE WATER CHEMISTRY (mg/L) 
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3713-1 

TABLE3 

SURFACE WATER MONITORING QA/QC (mg/L) 

Parameter Distilled Water Blank Telkwa River at Telkwa Telkwa River at Telkwa (dup) 

(Fall 199J) {Spring 199.f) (Fall 1993) (Fall 1993} 

Alkalinity-Total 2.7 1.4 21.2 28.3 
Ammonia Nitrogen-Total < 0.01 <0.010 < 0.01 < 0.01 
Bicarbonate 3.2 1.7 2S.B 34.5 
Boron-Total < 0.01 <0.010 < 0.01 0.01 

alcium-Total 030 <0.100 10.0 10.2 
'~arbonate < o.s <0.500 < o.s < o.s 
''hloride-Dissolved < o.s <O.S00 < o.s < 0.5 
Hydroxide < o.s <0.S00 < 0.5 < o.s 
Iron-Total < 0.01 0.01 0.34 0.41 
Nitrate Nitrogen as N 0.008 0.01 0.009 <0.003 
Nitrite Nitro2en as N <0.003 <0.003 <0.003 <0.003 
PP Alkalinity <0.l <0.100 <0.l <0.1 
Phosuhorus-Ortho <0.003 <0.003 <0.003 <0.003 
Phosnfiorus-Total <0,003 0.018 0.012 0.012 
Phosphorus-Total Diss <0.003 · 0.008 <0,003 <0.003 
Potassium-Total 0.03 <0.020 0.34 034 
O:ilicon-Total <0,02 0.09 0.32 1.22 
""'dium-Total 0.19 <0.100 1.44 1.20 
.:u]phate-Dissolved <0.l I 4.1 4.0 
ulohur-Total <0.2 <0.200 1.6 LS 

Total Dissolved Solids 30. s so. <I 
Total Hardness LI <0.500 30.9 31.S 
Total Suspended Solids <0.4 <0.400 5.0 3.0 
Turbiditv 0.1 0.1 1.8 13 
nH 5.63 5.52 6.76 6.90 
Aluminum-Dissolved 0.02 <0.010 <0.01 0.08 
i't.ntimonv-Total <0,0002 <0.000 <0.0002 <0.0002 
i't.nenic-Total <0.0002 <0.000 <0,0002 0.0007 
Rarium-Total <0.01 <0.010 0.04 0.04 
Reryllium-Total <0.001 <0.001 <0.001 I <0.001 
~adm.ium-Total <0.001 <0.001 <0.001 <0.001 

hromiurn-Total <0.002 <0.002 <0.002 0.002 
obalt-Total <0.003 <0,003 <0.003 <0.003 
on ... er-Total 0.001 <0,001 0.004 0.002 
.. ad-Total <0.002 <0.002 <0.002 <0.002 

ithium-Total <0.001 <0.001 <0.001 <0,001 

Magnesium-Total 0.08 <0.100 1.44 1.46 
Matu!anese-Total 0.001 <0.001 0.021 0.024 

Mercury-Total <d.os <0.050 <0.0S <0.0S 

olybdenum-Total <0.003 <0.003 <0.003 <0.003 
ickcJ.Total <0,005 <0.00S <0.005 <o.oos 
lenium-Total <0,0002 <0.000 <0.0002 <0.0002 

ilver-Total <0,001 <0.001 <0,001 <0.001 

trontium-Total <0.002 <0.002 0.048 0.047 

1tanium-Total <0.003 <0.003 0.006 0.009 

ranium.Total <0.00S :<-!U!OS <0.00S <0.00S 

anadium-Tota1 <0.002 <0.002 , <0.002 <0.002 

rinc-Total 0.008 0.083 0.007 0.006 

NOTE: QNQC denotes Quality Assurance / Quality Control 
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Parameter 

Moisture Content 

Arsenic 

Selenium 

Antimony 

Lead I 

Cadmium 

Total Mercury 

Chromium ' 
Nickel 
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TABLE 4 

FISH TISSUE ANALYSIS 

Units Results BC MOE Criterion DetecHon 

Wet wt. Dry wt. Wet wt. Dry wt. Limit 

% 76.5 - implicit 20% in wet to dry conversion 

µgig <0.2 <0.9 3.5 none 0.35 wet 

µgig <0.2 <0.9 3.0 15 0.3 wet 

µgig <0.2 <0.9 none, none 1 dry 

µgig <0.2 <0.9 0.8 4 0.08 wet 

µgig <0.1 <.4 0.2 none 0,02wet 

µgig <0.02 <0.09 0.1-0.5 none 0.01-0.05 wet 

µgig <0.2 <0.9 none none 1 dry 

µgig <0.2 <0.9 none none 5 dry 

\ 

1. Rah tluu. ruult• are analyzed by tho laboratory and p,....nt•d •• "wet walght", 

conc.ntratlon In hydrated Rah tlHu• 

2. Wat wt• {1../lo/stun, content) • Dry weight 

3. In •ome caH-. criteria an, given by both •w•t walgh,- 111Jd "dry w.lght", th• latter 

,.,.rrlng to the conc.ntratlon In dried tl .. u •. Dry walght colJCtiltratlon• an, higher. 

3773--1 

Comments 

Couldn't reach detection limit 



K/93-3773- t 

TABLES 

SUMMARY OF WATER WELL SURVEY 

WELL OWNER ADDRESS OR DATE OF TOTAL DEPTH OPEN INTERVAL LITHOLOGY 

NO. LOCATION INFORMATION OF WELL 

/m/vl 1ml 1ml 

1 Pacific Western Gas Unknown Unknown 26.2 Unknown gravel 

2 Don Zimmer Comer of Coal Mine Rd & Cotten Rd, Telkwa 07f74 12.5 Unknown gravel 

3 Greg SIiveira Unknown 06186 43.3 · Unknown gravel and sand 

4 Theodore Campbell , Unknown ??/84 13.4 Unknown gravel(?) 

I 

5 Paine 
I Box 454 Telkwa 06/86 13.7 Unknown sand and gravel 

6 Obie Helps Jackpine Rd off Skilhom Rd, Telkwa 11/82 12.2 Unknown gravel 

7 NO RECORDS AVAILABLE 

8 NO RECORDS AVAILABLE 

' 9 Weavers Jackpine Rd, Telkwa 06/84 15.2 Unknown sand and gravel 

10 NO RECORDS AVAILABLE 

11 Robert Morris Morris Rd, Telkwa 09/82 24.4 Unknown bedrock 

12 NO RECORDS AVAILABLE 

13 Telkwa Enterprises Skilhom Rd, Telkwa ?/81 73.8 Unknown sand and gravel 

14 Don Doover Coal Mine Rd & Spruce Rd, Telkwa 01m 23.5 Unknown sand and gravel 
. 

15 Mel Morris Skilhom Rd & Morris Rd, Telkwa 10/82 45.7 Unknown sand and gravel 

,LES\TABSA.XLS r · 1 of2 
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K/93-3773• 1 

TABLE 5 

SUMMARY OF WATER WELL SURVEY 

. 

WELL OWNER ADDRESS OR DATE OF TOTAL DEPTH OPEN INTERVAL LITHOLOGY 

NO. LOCATION INFORMATION OF WELL 

Im/vi /ml (m) 

16 Nick Brother Coal Mine Rd & Spruce Rd, Telkwa 09ll3 22.9 Unknown silty clay gravel 

17 Judy Bradley Telkwa Rd, Telkwa 08/84 17.7 Unknown sand and gravel 

18 Karl Holensteln Woodland Subdivision, Telkwa 11/82 121.9 Unknown bedrock 

19 NO RECORDS AVAILABLE 
I 

20 Leonard Penny Woodland Subdivision, Telkwa 06/84 85.3 Unknown sand and gravel 

21 Brian Edmison Woodland Subdivision, Telkwa 04/79 108.2 Unknown . bedrock 

' 
22 Dewit Nlcholaas Woodland Subdivision, Telkwa 06/81 111.3 Unknown bedrock 

23 John Geertsma Spruce Dr, Telkwa 
' 

09/84 89.2 Unknown bedrock 

24 H.Sacfkow Tallow Rd, Telkwa 03/79 30.5 Unknown gravel 

25 John Sandner Tallow Rd, Telkwa 08/82 30.5 Unknown bedrock 

26 John Sandner Tallow Rd, Telkwa 08/79 100.5 Unknown bedrock 

N2Ifi. Well numbers are located on Figure 1. 

J:\3773l3773•1\TABLES\TAB5A.XLS Ps.ge2of2 



K/93-3773• I 

TABLE 6 

PIEZOMETER INSTALLATION DETAILS, DATUM/ GROUNDWATER SURFACE ELEVATIONS 

AND HYDRAULIC CONDUCTIVITIES 

PIEZO. GROUND STICK-UP DATUM TOTAL DEPTH MEASUREMENT DEPTH GROUNDWATER HYDRAULIC LITHOLOGY 

NO. ELEVATION PVC PIPE ELEVATION DEPTH INTERVAL DATE TO WATER SURFACE CONDUCTIVITY 

(top of PVC OF PIEZO. OF SAND BELOW ELEVATION 

(above ground} casing) (below ground) (below ground) DATUM 

(m) (m) (m) (m) (m) (y/mld) (m) (m) (ml•) 

\ .7 

TW604A 812.64 0.68 I 813.32 32.58 24.78-32.58 89/11/12 23.45 789.87 2.4 X 10 Coal (seam #6 middle) 

93109/29 25.93 787.39 mudstone 

TW905A 803.15 0.25 803.40 26.05 17.85 -26.05 89/11/12 25.63 777.77 N/M Siltstone, coal 

93/09/29 25.04 778.36 (seam 116 upper) 

\ 
.7 

TW905B 803.15 0.28 803.43 58.28 48.88 • 58.28 89/11/12 24.40 779.03 3.5 X 10 Sandstone, mudstone 

93109/29 24.06 779.37 & Coal (seam #2) 

.7 

TW906A 805.85 0.65 806.50 67.65 55.15 -67.65 89/11/12 26.53 779.97 2.2 X 10 Silty mudstone 

93109/29 25.93 780.57 & coal (seam 112) 

-7 

TW913 922.86 0.77 . 923.63 32.47 24.87 • 32.47 89/11/12 14.24 909.39 1.3 X 10 Siltstone, coal 

93109/28 13.94 909.69 (seam #2) 

·9 

T93R-28A 789.74 0.95 790.69 54.20 51.0 • 55.3 93109/28 25.49 765.20 2.7 X 10 Coal (seam #6) 

J:13773\3773-11T4BLES\TAB6A.XLS PaoR 1 of 2 
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K/93•3773· I 

TABLE 6 

PIEZOMETER INSTALLATION DETAILS, DATUM/ GROUNDWATER SURFACE ELEVATIONS 

AND HYDRAULIC CONDUCTIVITIES 

PIEZO. GROUND STICK-UP DATUM TOTAL DEPTH MEASUREMENT DEPTH GROUNDWATER HYDRAULIC LITHOLOGY 

NO. ELEVATION PVC PIPE ELEVATION DEPTH INTERVAL DATE TO WATER SURFACE CONDUCTIVITY 

(top ol PVC OFPIEZO. OF SAND BELOW ELEVATION 

(above ground} caalng) (below ground) (below ground) OATUM 

(m) (m) (m) (m) (m) (y/m/d) (m) (m) (mis) 

\ ·B 
T93R-28B 790.32 0.52 I 790:84 n.80 72.5- 78.1 93/09/28 24.78 766.08 1.0 X 10 Coal (seam #2) 

T93R-29A 849.69 0.76 850.45 33.50 26.5- 33.5 93/09/28 DRY <816.19 --- Till 

T93R-29B 849.82 0.70 850.52 113.70 109.1-114.3 93/09/28 100 • > 750.52 --- Coal (seam #1) 

' 
.g 

T93R-30 902.16 0.48 902.64 105.50 100.6-108.7 93/09/28 58.88 843.76 5.4 X 10 Coal (seam #1) 

-9 
T93R-32 925.66 0.79 926.45 104.50 98.7 -104.8 93/09/28 30.01 896.44 7.3 X 10 Coal {seam #2) 

liQ.IE.S.._ 1. NIM denotes not me1111ured. 
2. • - Water level In T93R-29B had not atabl//zod. 

J:\3773\3773-1\TABLES\TABBA.XLS Page2of2 



K/93-3773•1 

TABLE 7 

FIELD MEASURED PARAMETERS 

PIEZOMETER MEASUREMENT TEMPERATURE ELECTRICAL pH COMMENTS 

NO. DATE CONDUCTIVITY 

(y/m/d) ('C) (~mhos/cm) 

TW604A 89/11/12 5.0 356 8.66 
93109/29 9.0 308 6.38 Groundwatar rusty colour 

TW905A 89/11/12 5.0 337 9.50 

93109/29 Insufficient water to ssrrpls 

TW905B 89/11/12 5.5 769 8.40 
93109/29 8.0 340 6.73 Groundwater clear 

TW906A 89/11/12 5.5 1,031 8.39 
93/09/29 9.0 308 6.38 Groundwater clear 

TW913 89/11/12 5.0 902 8.20 

93109/28 9.0 1,188 8.23 Groundwater clear '~--

T93R~28A 93109/28 8.0 5,122 7.48 Groundwater slightf'y cloudy 

T93R-28B 93109/28 8.0 5,675 7.48 Groundwater slightly cloudy 

T93R-29A 93/09/26 Dry 

T93R-29B 93/09/28 10.0 3,174 7.59 Groundwater very cloudy 

T93R-30 93/09/28 6.0 2,716 8.02 Groundwater cloudy 

T93R-32 93/09/28 6.0 3,505 7.60 Groundwater cfsar 

1. Electrical Conductivities from the 1993 ump/Ing have been corrected to 25 degree• Ceklus. 

2. Electrics/ canductlvltle• for the 1989 program an, at temperatures measured. 
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TABLES 

GROUNDWATER QUALITY, INDICATOR PARAMETERS 

PIEZOMETER DATE SULPHATE CHLORIDE TDS NITROGEN 

NO. Ammonia Nitrate Nitrite 

(y/m/d) (mg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/1.) 

1W604A 89/11/12 28.2 0.8 397 
90/11/05 :190 <3 <3 
93109/29 2.7 0.6 235 ',·;:) s; ,:.::::;:::;ijj:,;. 176 18 

1W905A 89/11/12 100.0 2.4 .).>.;~ 
90/11/05 20 <3 <3 
93109/29 Insufficient water to sample <10 <3 5 

1W905B 89/11/12 43.6 7.7 !/:,,:~ 
93/09/29 1.6 1.6 185 

1W906A 89/11/12 14.5 23.9 1;o,15; 
90/11/05 {320• <3 <3 
93109/29 3.8 2.8 175 <10 <3 5 

-~ 
1W913 89/11/12 48.0 5.8 >i!c:!;c-~' 

90/11/05 <3 <3 
93109/28 14.8 1.6 -'}/i~! <3 5 

T93R-28A 93109/28 248.0 238.0 /!~: 1,940 41 

T93R-28B 93109/28 144.0 292.0 /:·s.1!!!I .... , 'c:/-730 1,280 56 

T93R-29A 93109/28 Insufficient water to sample 

T93R-29B 93109/28 68.6 ~;q; . 11;1~; 214 68 

T93R~ 93109/28 107.0 78.2 .·:.1,s!l!).' 1,130 9 

T93R-32 93109/28 184.0 15.3 •\2P,91 .680 2,040 11 

-CWQG, 1987 500 25() 500 NC NC NC 

LEVELS 100 NC 20-20() 
DS 

NOTES: 1. -Abova R,commanded Crttarla. 
2. NC - No Criteria ~-. 3. Laboratory mu/ts from the 1993 sampling program al the T93R Httn 

plezometera probably do not reprnent actual groundwsler condltlom, 

sfnc,, natural groundwater chllmhmy ha been temporarily a/t«:ted due to drHIJng. 

J:\3n3\3773-1\TABLES\TA88AXLS 



TABLES 
LABORATORY ANALYSIS RESULTS FOR METALS 

PIElOUETER OATE TOTAL AND DISSOLVED METAL CONCENTRATIONS (ppb) 
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,., 
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TABLE 9 
LABORATORY ANALYSIS RESULTS FOR METALS 

.. 

PIEZOMETER DATE TOTAL AND DISSOLVED METAL CONCENTRATIONS (ppb) • 
.. •· 

ALUMINUM ANTIMONY ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COBALT COPPER IRON 
·. 

LEAD MANGANESE MERCURY MOLYBDENUM NICKEL SELENIUM SILVER URANIUM VANADIUM ZINC 

(y/m/d) Total Diss Total Diss. Total Diss Total Diss. Total Diss. Total Diss Total Diss. Total Diss. Total Diss Total Diss. Total Diss Total OiS&. Total Diss. Total Diss. Total Diss. Total Diss Totai T_o-~1Dis. Oiss.Ortho Total Diss. Total Diss Total Diss. Total Diss. Total Diss 

TW604A 

TW90SB 

TW906A 

TW913 

T93R-28A 

T93R-28B 

90/11/05 

93/09/29 

90/11/05 

93/09/29 

90/11/05 

93/09129 

90/11/05 

93/09128 

93/09128 

93/09128 

NA 
16,200 

NA 

980 

<10 

ii¥4i 

NA 

2 

NA 
3 

NA <10 NA 

1,110 b#.qd < 2 

NA <10 NA 

s20 d~i" <2 

28,700 3 

3 

T93R-29B 93/09128 480,000 • 
93/09128 sa,400 i~ili < 2 

T93R-32 s3/o9/28 s1,300 t~P 2 

LEVELS DI 

LEVELS ow 

LABORATORY 

DETECTION LIMIT 

FOR 1990 SAMPLES 

LABORATORY 

DETECTION LIMIT 

FOR 1993 SAMPLES 

NC 

10 

20 50 

10 

2 2 

<0.2 

5 

<0.2 

11 

<0.2 

3 

<0.2 

23 

10 

20 

9 

14 

19 

NA 

81 

NA 
<2 

2 

<2 

<2 

<2 

NA <0.2 

<2 <2 

NA 2 
2 <2 

15 

NA 
1,050 

NA 

12 

NA 
50 

NA 

90 

60 

150 

70 

80 

170 

30 

40 

30 

47 <2 Ji~: 580 

29 

36 

NC 50 NC 1,000 NC 

0.2 

0.2 2 

0.2 2 2 10 2 

NA 
2 

NA 

NA 
<1 

NA 
<1 

8 

9 

11 

10 

11 

1 

<1.0 
,- -

1 

<0.2 

< 1.0 

<0.2 

< 1.0 

<0.2 

<0.2 

<0,2 

NA 
50 

NA 
< 10 

NA 
10 

NA 

140 

130 

750 

90 

< 0.2 100 

130 

50 

110 

<2 

170 

8 

140 

130 

130 

220 

50 

90 

NA 

NA 
< 1 

NA 
<1 

NA 
<1 

<1 

<1 

2 

<0.2 

2 

<0.2 

< 1.0 

< 0.2 

<1.0 

<0.2 

NA 

25 

NA 
<2 

NA 

14 

NA 
4 

<0.211w~iw 

< o.2 l!1)fJ~\~ 

<0.2 19 

< 0.2 120 150 < 1 < 0,2 

NC NC NC 1.8 NC 20 

5,000 

1 10 

1 

0.2 10 2 1 2 2 

1. Level B a.1 ls the de min/mus for water-based discharges to protect aquatic INe. 

<1 

3 

< 1.0 

<0.2 

< 1.0 

2 

< 1.0 

3 

<0.2 

3 

2 

3 

NA 

4 

NA 
14 

NA 
<3 

NA 
<3 

14 

5 

3 

2 

<1 

<1 

20 < 1 

29 <1 

NA 

2 

NC 50 NC 10 

1 1 

0.2 3 1 1 

<1 

2 

< 1.0 

<0,2 

<1 

3 

4 

2 

5 

NA 10 NA 

IittlAAt ~.11011:ffW{J 

I 

NA 10 NA 

220 <2 

{iit1;~J1 ' 30 

M@9~~y 10 

NA 

4 

NA 

7 

18 

29 

48 

17 ,·~100. 110 

NC 3 

1 

0.2 10 

. 

. 

NC 50 

2 

2 2 

2. Level B aw ls the human consumption criteria for drinking water. Where Level Bos are absent the drinking water standard has been used. 

3. NA - Not Analysed. 

4. NC· No Criteria. 

5. j:<\:{::,;::>1-Above Recommended Criteria. 

6. Laboratory results from the 1993 sampling program of the T93R series plezometers probably do not represent actual groundwater conditions 

since natural groundwater chemistry has been temporarily affected due to drilling. 

J: \3173 \3173-l \TA.9LES\TAB9C.XLS 

10 

<0.2 

<2,0 

< 0.2 

NA 

Lik\iii 
NA 

<2.0 NA 

< 0.2 40 

3 

3 

3 

< 0.2 

NC NC 

50 

1 

2 

0.2 1 

370 

2,540 

29 

119 

15 

78 

15 

15 

48 

40 

101 

9 

NA <0.05 

< 0.05 < 0.02 

NA <0.05 

<0.05 <0.02 

NA <0.05 

<0.05 <0.02 

NA <0.05 

<0.05 <0.02 

<0.05 <0.02 

<0.05 <0.02 

<0.05 <0.02 

<0.05 <0.02 

NC 0.02 NC 

0.2 

0,05 

0.2 0,05 0 

NA 

21 

NA 

5 

NA 
<3 

NA 

' 
18 

27 

99 

9 

23 

500 

3 

10 

10 

<1 

2 

2 

18 

27 

18 

8 

22 

NA 

58 

NA 
<5 

NA 
<5 

NA 
<5 

27 

87 

<1 NA I: 326 

24 '%:m~,~'1 •,·.·.:.:,4 

I 

8 

<1 

<1 

N.A :· ~41 

NA 

·,21 

I 
67 

< 1 ;;;i;•L~i;~ 
1 
: f s 

·. 1 
< 1 NA ·.530 

< 1 HffiM 600 

55 
. 

32 

I 
NC 150 NC 5• 15 NC 

I 

-
1 1 • 

1 6 1 3 

' 

NA 
13 

20 

18 

30 

25 

15 

30 

105 

115 

NC 

1 

NA 
<2 

NA 
<2 

NA 

<2 

NA 
<2 

<2 

<2 

<0.2 

<0.1 

<0.2 

< 0.1 

<0.2 

<0.1 

<0.2 

< 0.1 

<0.1 

<0.1 

<0.1 

NA 
<1 

NA 
<1 

< 1.0 

< 0.1 

< 1.0 

< 0.1 

NA < 1.0 

< 1 < 0.1 

NA < 1.0 

< 1 < 0.1 

<1 < 0.1 

<1 <0.1 

<1 <0.1 

NA 
<5 

NA 
<5 

NA 
<5 

NA 
<5 

<5 

15 

11 

< 2 < 0.1 b1R¥}!1 < 0.1 22 

<2 <0.1 <1 <0.1 28 

NA 
<1 

NA 
<1 

NA 
<1 

NA 
<1 

34 

7 

17 

14 

NA 
48 

NA 

9 

NA 
8 

NA 
7 

39 

58 

73 

<1 NA 2 

< 2 ::m®.F~:- ,a 

2 

2 

1 NC 0.1 NC NC NC NC NC 30 NC 

100 100 

1 

0.2 1 1 

2 0.1 0.1 5 2 2 1 1 
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CHEMEX Labs Alberta Inc. 
---------------------Cai g a ,y 20;?1 - 41$I Avenue NE,, T2E 6P2, Te!ephone 1403) 291.30;; 'FAX (40Jl 291-9468 
Edrnon:on 9331 • 48Ih Street T6B 2R4. Telephone !4031 465-9877, FAX HOJ\ 466-3332 

Sample Description 

Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

s-r .>la"'l sP 1~ 

October 04, 1993 

MF 
GRAB 

PARAMETER DESCRIPTION 

Calcium - (ICP) Total 

Magnesium - (ICP) Total 

Sodium - (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - (IC) 

PP Alkalinity 

Total Alkalinity 
pH 
Carbonate 
Bicarbonate 
Total Hardness 

Hydroxide 
Silicon - Total (ICP) 
Turbidity 
Total Arrmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 

Total Phosphorus as P 

Sulphur· (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (JCP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium· Total (GFAA) 
Chromium - Total (ICP) 
Cobalt· Total (ICP) 

NAOUADAT 
CODE 

20005L 
12005L 
11005L 

17206L 
16309L 
10151L 
10111L 
10301L 
06301L 
06201L 
10602L 
08501L 

02074L 
07505L 
07206L 
07301L 
15423L 
15256L 
15406L 

10451L 
10401L 
13109L 
51003L 
33005L 
56011L 
04009L 
05009L 
48003L 
24009L 
27360L 

UNITS 

mg/l 

mg/l 
mg/L 
mg/L 

mg/L 

mg/L 
mg/L 
mg/L 
Units 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
NTU 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

mgfL 

mg/L 

mg/l 

mg/L 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RESULTS 

D.30 
O.D8 
0. 19 

0.03 
0.5 
0.1 
0.1 
2. 7 
5.63 
0.5 
3.2 
1. 1 
0.5 
D.D2 
0.1 
0.01 
0.003 
0.008 
D.003 
0.003 
0.003 
0.2 

30. 
0.4 
D.02 
0.0002 
0.0002 
0.01 
0.001 
D.01 
0.001 
0.002 
0.003 

PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 

PROJ.#KI-3773-1 

Chemex Worksheet Number 
Chemex ProJect Number 
Sample Access 

Sample Matrix 
Report Date 

DETECTION 
LIMIT 

D.01 
0.01 
0.01 
0.02 
0.5 
0.1 
0.1 
0. 1 

D.01 
0.5 
0.5 
0.5 
0.5 
O.D2 
0.1 
0.01 
0.003 
O.OD3 
0.003 
0.003 
0.003 
0.2 
1. 

0.4 
0.01 
O.D002 
D.0002 
0.01 
0.001 
0.01 
0.001 
0.002 
0.003 

MILLI 

EQUIVALENTS 

0.015 
O.OD7 
0.008 
0.001 

0.053 

D.001 

93-027S4-2 

KOMEOl0-0501 

WATER 
March 1B, 1994 



CHEM EX Labs Alberta Inc. 
Calgary 212' · 41$! A~erwe N.E., T2E 6P2. Telephone (4031 291~3077 ::O,'l.X !403j 28H'P63 
Edmontc,., 9331, 481h Street, T6B 2H4 Tc1epnor.e (,\03) 465·9877. FA.X ,.1QJ; -:66<1332 

Sample Description 

Sample Date & Time 
Sampled By 

Sample Type 
Sample Station Code 

8-t'"' i51q,.,/_.. 'S"Dil. 

October 04, 1993 

MF 
GRAB 

PARAMETER DESCRlPTION 

Copper - Total (JCP) 

Iron - Total (ICP) 
Lead - Total (GFAA) 

Lithium - Total (ICP) 

Manganese - Total (ICP) 
Mercury - Total (CVAA) 
Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total ( I CP) 
Selenium -. Total (AA) 

Silver - Total (GFAA) 
Strontium - Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 

Vanadium - Total (ICP) 
Zinc - Total (ICP) 

NAOUADAT 

CODE 

29501L 

26009L 
82D04L 
03009L 
25360L 
BDD11L 
42330L 
28350L 

34005L 
47005L 

38011L 
22011L 
92115L 

23330L 
30501 L 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

ug/L 

mg/l 
mg/L 
mg/L 
mg/L 
mg/l 
mg/L 
mg/L 

mg/l 
mg/L 
mg/l 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RESULTS 

0.001 
0.01 
0.002 
0.001 
0.001 
0.05 

0.003 
0.005 
o. 1 
0.0002 
0.001 
0.002 

0.003 
0.005 
0.002 
0.008 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

PROJ. #Kl-3773-1 

Chemex ¼orksheet Number 

Chemex Project Number 
Sample Access 

Sample Matrix 
Report Date 

DETECTION MILLI 
LIMIT EQUIVALENTS 

0.001 
0.01 
0.002 
0.001 
0.001 
0.05 

0.003 
0.005 
o. 1 
0.0002 
0.001 

0.002 

0.003 
0.005 
0.002 
0.001 

93-01754-2 
KOMEOl0-0501 

WATER 
March 18, 1994 



~. CHEM EX Labs Alberta Inc. 
C-aiga-, 202• 41st Avenue N.E., T2E 6P2 ~i:Mpnone (403) 291·3077. FAX (403) 291·9468 
Edrncr.:cn 9331 ,!8:h Stree!. T6B 2R•1.. Te1ephor,e \"103) 465·9877, FAX i.;031 466·J332 

Sa!T'.ole Oescr\ption 
Saito 1 e Date & Time 

Samoled Sy 
Sample Type 

Samole Station Code 

PARAMETER 

£-t- dL;,,i,:. "i. P~ 

October 04, 1993 

MF 
GRAB 

Calcium - (lCP) Total 
Magnesi~m - (ICP) Total 

Sodium - (ICP) Total 
Potassium -(JCP) Total 
Chloride - Dissolved 
Sulphate - (JC) 

Total Alkalinity 

pH 
Silicon - Total (ICP) 
Total Arrmonia Nitrogen 
Nitrite Nitrog'en as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved CICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (lCP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (lCP) 
Copper - Total (ICP) 
Iron - Total (lCP) 
lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

DATE OA/OC 

ANALYZED BATCH 

(DD-MM-YY) NUMBER 

13-10-93 10 
13-10-93 10 
13-10-93 10 
13-10-93 10 
13-10-93 
14-10-93 
08-10-93 
08-10-93 
13-10-93 
07-10-93 
07-1D-93 
07-10-93 
14-1D-93 
12-10-93 
14-10-93 
13-10-93 
12-1D-93 
13-10-93 
14-10-93 
14-10-93 
13-10-93 
13-10-93 
13-10-93 
20-10-93 
13-10-93 
13-10-93 
13-10-93 
13-10-93 
15-10-93 
13-10-93 
13-10-93 
12-10-93 

2 
10 
3 

3 

10 
10 

2 

10 

10 
1D 
1D 

10 
10 
10 
1D 

1 
10 
1D 
2 

BATCH SPECIFIC QUALITY ASSURANCE 
PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 
PROJ.#Kl-3773-1 

REPORT FOR 

DUP 

Rr 

0.3 
0. 1 
0.6 
0.2 
1.0 
D.O 

0.2 
0.6 
0.3 
0.2 
1.0 
1. D 

0.0 
2.0 
1.0 
0.0 
2.0 
0.2 
0.0 
0.0 

0.0 
0.0 
D.O 

0.0 

1.3 
0.0 

1 .0 

D.3 
0.0 

0.0 

0.7 
0.0 

Chemex \./or1<sheet Number 
Chemex Project Number 
Sarnp 1 e Access 

93-C27~.J-2 

KOM:::::0-0501 

Sample Matrix 

Report Date 

SPIKES 
% 

RECOV 

WARN LIMIT 

LOWER UPPER 

101 . 1 
101.8 
102.1 
100.7 

92.6 110.9 
87.3 113.4 
87.7 113.0 
86.0 110.4 

100.0 88.7 
96.4 94.1 

NOT APPL! CABLE 

NOT APPL I CABLE 
105.3 78.D 
98.9 

101.3 
89.7 

101.6 
98.0 

100.8 

86.8 
92.D 
93.2 

• 89.6 
87.9 
89.6 

NOT APPLICABLE 

NOT APPLICABLE 

107.9 
105.5 

125.7 
108.2 
1D8.2 
106.7 
112.5 
112.8 
112. 5 

104.7 87.3 112.8 
11 D. 0 

106.2 
101. 9 
104.6 
96.4 

78.7 
88.5 
90.5 
89.7 
83.0 

NOT APPLICABLE 
100.9 83.3 
102.2 81. 7 
98.3 85.2 

101.9 
40.0 
92.4 

105. 1 
103.4 

89.4 
36.7 
81. 7 
89.3 
77.1 

114.9 
108.7 
1D6.8 
109.8 
121.3 

116.6 
113. 1 
111.5 
114.9 
124.9 
111 . 8 
110.9 
121.6 

% 

RECOV 

106.0 
104.3 
101.0 
99.D 

100.5 
96.5 

WA Tm 
March 18, 1994 

CHECK 

WARN 

LOWER 

92.5 
90.2 
87.8 
84.8 
85.2 
93.0 

LIMIT 

UPPER 

108.9 
107.4 
11 D. 1 
109.7 
115 .4 
102.4 

NOT APPLICABLE 

NOT APPL! CABLE 

112.5 80.2 150.1 
94.0 

109.5 
103.8 
104.3 
100.0 
100.0 

90.2 
91.8 
90.7 
90.0 
87.B 
90.0 

NOT APPLICABLE 

NOT APPL! CABLE 

105.8 
105. 1 
113.0 
113.2 
108.5 
113.2 

108.3 81.2 126.0 
106.7 
92.0 

103.9 
100.6 
9B.9 

78.7 
90.7 
94.6 
93.7 
85.5 

NOT APPLICABLE 

126.6 
133.3 
11D.3 
107.9 
110 .4 

105.1 86.6 114.0 
105.2 
99.5 

108.7 
100.0 
91.3 

109.4 
96.0 

82.5 
90.5 
89.7 
86.0 
83.0 
82.7 
80. 1 

115.0 
107.6 
127.0 
110.6 
109.4 
118.D 
121.0 



CHEMEX Labs Alberta Inc. 
C:a1gary 2021 • J.1sl A,,;enue NE T2E6P2 Te1eprirme (403) 291',3077, ~AX ·~O:Ji 291-9458 
Edmuntl.lr, 9331 • 48tt: s:,ee!. <66 2R4 Teiephono (4031 465-9877. FAX (403! J.66-3332 

Sample Description : -il-l B 1::ri l 5PiZ.. 

Sample Date & T1me October 04, 1993 

Samp 1 ed By MF 
Sample Type GRAB 
Sample Station Code 

PARAMETER DATE QA/QC 
ANALYZED BATCH 

(DD-MM-YY) NUMBER 

Molybdenum - Total (ICP) 13-10-93 10 
Nickel - Total ( I CP) 13-10-93 10 
Selenium - Total (AA) 13-10-93 
Silver - Total (GFAA) 20-10·93 
Strontium - Total (ICP) 13-10-93 10 
Titanium - Total (ICP) 13-10-93 10 
Uranium - Total (IC) 20-10-93 10 
Vanadium - Total C JCP) 13-10-93 10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ. #KI-3773-1 

Chemex Worksheet Number 93-01754-2 
Chemex Project Number K0MEO:C-050.t 

Sample Access 

Sample Matrix WATER 
Report Date March 1B, 1994 

SPIKES CHECK 
DUP % WARN LIMIT % WARN LIMIT 
Rr RECOV LO\.IER UPPER RECOV LOWER UPPER 

. 

3.0 103.7 79.8 118.8 107.3 78.0 117 .0 
0.5 102.5 79.0 123.4 107.7 76.0 129.0 
0.0 108.0 86.2 108.8 97.5 88.4 126. 1 
0.0 NOT APPL! CABLE 100.0 82.0 107.6 
o. 1 101. 7 92.3 107.2 104.5 88.0 110.0 
0.0 95.0 79.9 114. 1 97.0 82.3 114. 5 
1. 7 94.5 91.7 104.3 95.7 90.0 106.6 
3.2 102.7 86.9 l13.4 105.9 93.5 109.2 

r 



CHEM EX Labs Alberta Inc. 
~ -----------~------------

I 

Ca;1pry 2021 • .11 st Avenue N E T2E 6P2. folepnone ,40Ji 291 •3077 FAX (403) 29 '. -9-!68 
Ectrr•onto" 9331 • 48\h Streor, T6B '2R4 T efephone \403) ,!E:5·9877 ,:'"AX ;-tQJl 466·3332. 

Sn:nple Description 
Sample Date & Time 
Sampled By 

"l'.L.' I FLOW ~NG ,-,_ 
October 04, 1993 

MF 
Sample Type GRAB 
Sample Station Code 

PARAMETER DESCRIPTION 

Calcium - (JCP) Total 
Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - (IC) 

PP Alkalinity 

Total Alkalinity 
pH 
Carbonate 

Bicarbonate 
Total Hardness 

Hydroxide 

Silicon - Total (ICP) 
Turbidity 

Total Arrrnonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 

Sulphur - {ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum Dissolved (lCP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 

Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 

NAQUADAT 
CODE 

20005L 
- 12005L 
11005L 

17206L 
16309L 
10151L 
10111L 
10301L 
06301L 
06201L 

10602L 
08501L 

02074L 
075D5L 
07206L 
07301 L 
15423L 

15256L 
15406L 

10451L 

10401L 
13109L 
51003L 

33005L 
56011L 
04009L 
05DD9L 
48D03L 
24009L 
27360L 

UNITS 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l 
mg/L 
Units 
mg/L 

mg/l 

mg/L 
mg/L 
mg/l 

NTU 

mg/l 

mg/L 

mg/L 

mg/L 

mg/l 

rng/L 

mg/L 

mg/L 
mg/L 
mg/l 

mg/L 

mg/L 

rng/l 

mg/~ 
ffig/L 

mg/L 
mg/L 
mg/L 

R E S U L T S 

24.1 

8.50 
9.00 
1.57 

1. 1 
0.6 

< o. 1 

102. 
7.20 

< 0.5 

< 

< 

124. 
95.2 
0.5 

0.42 
0.2 
0.01 

0.006 
0.040 

0.010 
0.010 
0.018 
o. 7 

480. 

< 0.4 

< 

< 

< 

< 

< 

0.05 

0.0002 
0.0005 
0.04 
0.001 

0.02 
0.001 

0.002 
0.003 

PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 

PROJ .#KI-3773-1 

Chemex Worksheet Number 
Chemex Project Number 

Samp1e Access 
Sample Matrix 
Report Date 

DETECTION 
LIMIT 

0.01 

0.01 
0.01 
0.02 

0.5 
0.1 
0. 1 
0.1 
0.01 
0.5 

0.5 
0.5 
0.5 
0.02 
0. 1 

0.01 
0.003 
0.003 
0.003 
D.003 

0.003 
0.2 

1. 
0.4 
0.01 
0.0002 
D.0002 

0.01 
O.D01 
0.01 

0.001 
0.002 
0.003 

MILLI 
EQUIVALENTS 

1.203 
0.700 
0.392 

0.040 
0.031 

0.012 

2.039 

0.003 

93-02754-1 
KOMEOi0-0501 

WATER 
March 18, 1994 



CHEM EX Labs Alberta Inc. 
C;i1ga,y 202\ • 41st Avenue NE. T2E 6P? feleohone /403) 291.307; t:AX i403i 291-9.168 
~arnontor> 9331 •181h StreeL T6B 2R4 re1eprim1e ,403J 465·98'.'7 fAX iJOJt ,!66-3332 

Sarnpie Description 
Sample Date & Time 
Samoled By 

FLOW ~ING fl, C. L l 
October 04, 1993 
MF 

Sample Type GRAB 
Sample Station Code 

PARAMETER DESCRIPTION 

Copper - Total (ICP) 
I ran - Total (ICP) 

lead - Total (GFAA) 

Lithium - Total (JCP) 
Manganese - Total (ICP) 

Mercury - Total (CVAA) 

Molybdenum - Total (ICP) 

Nickel · Total (ICP) 
Phosphorus - Total (ICP) 

Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 

Vanadium - Total (ICP) 
Zinc - Total (ICP) 

NAQUADAT 
CODE 

29501L 
26009L 
82D04L 
D3009L 
25360L 
80011L 
42330L 
28350L 

34005L 
47005L 
38011L 
22011L 
92115L 
23330L 
30501L 

" 1. h\, (~-

UNITS 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

ug/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RESULTS 

0.002 
0.47 
O.D02 
0.0D1 
0.019 
0.05 
D.003 
O.DOS 
0. 1 
0.00D2 
O.DD1 
0.175 
D.003 
O.DOS' 
0.002 
0.009 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

PROJ.#KI-3773-1 

Chemex Worksheet ~"11oer 

Chernex Project 

Sample Access 

Samp1e Matrix 

Report Date 

DETECTION 
LIMIT 

0.001 
0.01 
0.002 
0.001 
D.001 
D.05 
O.D03 
O.ODS 
0. 1 
0.0002 
0.001 
0.002 
0.003 
0.005 
0.002 
0.001 

Nur:mer 

MILLI 
EQUIVALENTS 

93-02754-1 
<OMEDl0--0501 

\./ATER 

March 18, 1994 



~ 

CHEMEX Labs Alberta Inc. 
---------------------------------Ca I q a r y 2.021 · 41 S! Avenue N E r:E 5PZ Telephon.;i (4031291-3077 FAX (4Q3J 291-9466 
Ecm0lll(Jll 9331 · 48!!': Street T6B 2R4 Telepl'0ne (403) 465·9877. FAX \403) 466<1332 

Sample Description 
Sample Date & Time 
Sampled By 

FLOW .l!Ol+HtlR1"NG r,lt:_L. I /Y! ,1-. 
October 04, 1993 
MF 

Sample Type GRAB 

Sample Station Code 

PARAMETER 

Calcium - (ICP) Total 
Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - (IC) 

Total Alkalinity 
pH 
Silicon - Total (ICP) 
Total Anmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ort~o Phosphorus as P 
Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 

Copper - Total (ICP) 
Iron - Total (ICP) 
Lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (!CP) 
Mercury - Total (CVAA) 

DATE 

ANALYZED 

QA/QC 

BATCH 

(DD-MM-YY) NUMBER 

13-10-93 
13-10-93 
13-10-93 

13-10-93 
13-10-93 
14-1D-93 
08-10-93 
08-10-93 
13-10-93 
07-10-93 
07-10-93 

07-10-93 
14-10-93 
12-10-93 
14-10-93 
13-10-93 

12-10-93 
13-10-93 
14-10-93 
14-10-93 
13-10-93 

13-10-93 
13-10-93 
20-10-93 
13-10-93· 

13-10-93 
13-10-93 

13-10-93 
15-10-93 
13-10-93 
13-10-93 
12-10-93 

10 
10 
10 

10 
3 

1D 
3 

3 

10 
10 

1 

2 

1 

10 

1 

10 
10 

10 

10 

10 
10 
10 

1 
10 

10 
2 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 
PROJ.#Kl-3773-1 

DUP 

Rr 

0.3 
0.1 
0.6 
0.2 
1.0 
0.0 
D.2 
0.6 

0.3 
0.2 

1.0 
1.0 
0.0 

2.0 
1.0 
0.0 

2.0 
0.2 
0.0 

0.0 

0.0 
0.0 

0.0 

o.o 
1.3 
,0.0 

1.0 
0.3 

0.0 
0.0 

0.7 
0.0 

Chemex Worksheet Number 93-027S,:~: 

Chemex Project Number K0ME0iQ-C5Jl 

Sample Access 
Sample Matrix WATER 
Report Date 

SPIKES 
% 

RECOV 

WARN LIM! T 

101. 1 
101.8 
102.1 
100.7 
92.6 

96.4 

LOWER 

92.6 
87.3 
87.7 
86.0 
88.7 
94. 1 

NOT APPL! CABLE 

NOT APPLICABLE 

UPPER 

110.9 
113.4 
113.0 
110.4 
107.9 
105.5 

105.3 78.0 125.7 

98.9 
101.3 
89.7 

1 D1 . 6 

98.0 

86.8 
92.0 

93.2 
·89.6 

87.9 
100.8 89.6 

NOT APPL! CABLE 

NOT APPL! CABLE 

104.7 87.3 
110.0 78.7 
106.2 

101.9 

104.6 
96.4 

NOT 

100.9 

102.2 
98.3 

101.9 

40.0 
92.4 

105. 1 
103.4 

88.5 

90.5 

89.7 
83.0 

APPLICABLE 

83.3 

81.7 
85.2 
89.4 

36.7 
81.7 
89.3 
77.1 

108.2 
108.2 
106.7 
112. 5 

112.8 
112.5 

112.8 

114.9 
108.7 

106.8 

109.8 
121.3 

116.6 

113. 1 
111.5 
114.9 

124.9 
111.8 
110.9 
121.6 

March t8. 1994 

% 

RECOV 

CHECK 
WARN 

LOWER 

LIMIT 

UPPER 

106.0 
104.3 
101.0 

99.0 
97.4 
96.5 

92.5 

90.2 
87.8 
84.8 
85.2 
93.0 

NOT APPL! CABLE 

NOT APPL! CABLE 

108.9 
107.4 
110. 1 
109.7 
115 .4 
102.4 

112.5 8b.2 150.1 
94.D 

109.5 
103.8 

104.3 
100.0 

90.2 

91.8 
90. 7 

90.0 
87.8 

100.0 90.0 
NOT APPL! CABLE 

NOT APPL! CABLE 

105.8 
105. 1 

113.0 
113.2 
108.5 
113.2 

108.3 81.2 126.0 
106.7 
92.0 

103.9 

100.6 
98.9 

78.7 
90.7 

94.6 

93.7 
85.5 

NOT APPL! CABLE 

126.6 
133.3 
110. 3 

107.9 
110.4 

105.1 86.6 114.0 

105.2 
99.5 

108.7 

100.0 
91.3 

109.4 
96.0 

82.5 
90.5 
89.7 

86.0 
83.0 
82.7 

80. 1 

115.0 
107.6 
127.0 

110 .6 
109.4 

118.0 
121 .0 

I~----------



CHEMEX Labs Alberta Inc. 
C:11,J<l'Y 202, . 4 lSi Avenwo NE T2E 6P2, TeleoMne \403) 291·3077, !CAX ,4031 291 •B4i;S 
Eafµonr• n 8331 • <18th Street T6B 2R4 felepncn(c) 1403) 41.)5-9677. FAX ,~')3, ,:56-:13.32 

Sample Description 

Sample Date & Time 

Sampled By 

Sample Type 
Sample Station Code 

PARAMETER 

FLOW ~ING Ml Li 
October 04, 1993 
MF 
GRAS 

DATE 

ANALYZED 

_, -, 
r,. -T. 

QA/QC 

BATCH 
(DD-MM-YY) NUMBER 

Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Selenium - Total (AA) 

Silver - Total (GFAA) 
Strontium - Total (ICP) 

Titanium - Total (ICP) 

Uranium - Total (IC) 

Vanadium - Total (ICP) 
Zinc - Total (ICP) 

13-10-93 
13-10-93 
13-10-93 
20-10-93 
13-10-93 
13-10-93 
20-10-93 
13-10-93 
13-10·93 

10 
1D 

10 
10 
10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ. #KI-3773-1 

Chemex Worksheet tJur-:::,s:r 93-02:~.:.-1 

Chemex Project Number <OME0:-:-oso1 
Sample Access 
Sample Matrix WATER 
Report Date Maren -, •~, 1994 

SPIKES CHECK 
OUP % WARN LIMCT % WARN LIMIT 
Rr RECOV LOWER UPPER RECOV LO\.JER UPPER 

3.0 103.7 79.8 118.8 107.3 78.0 117.0 
0.5 102.5 79.0 123.4 107.7 76.0 129.0 
0.0 108.D 86.2 108.8 97.5 88.4 126. 1 
0.0 NOT APPL I CABLE 100.0 BZ.O 107.6 
0. 1 101. 7 92.3 107.2 104.5 88.0 110.0 
0.0 95.0 79.9 114.1 97.0 82.3 114.5 
1. 7 94.5 91. 7 104.3 95 .7 90.0 106.6 
3.2 102.7 86.9 113.4 105 .9 93.5 109.2 
2. 7 102.4 89.3 117 .8 105.0 96.1 121.0 



CHEMEX Labs Alberta Inc. 
Calgary, :2C2' .: is\ Avenue N.L T2E 5P2 T,e1eoncne 1403) 291<\077 FAX ;,i03) 29H,l68 
Edt11onlon 9331 48th Si:eet. T6B 2R4 Telephone 1403) 455-9877 FAX !4031 -l66·3332 

Sample Oescrlpt1on 
Sample Date & Time 

Sampled By 

Sample Type 
Sample Station Code 

~ MCLL 
October 04. 1993 

MF 
GRAB 

PARAMETER DESCRIPTION 

Calcium - (ICP) Total 

Magnesium - (ICP) Total 

Sodium - (ICP) Total 

Potassium -(ICP) Total 
Chloride - Dissolved 

Sulphate - ( IC) 

PP Alkalinity 

Total Alkalinity 
pH 
Carbonate 

Bicarbonate 

Total Hardness 

Hydroxide 
Silicon - Total (ICP) 
Turbidity 
Total AITTTionia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 

Total Dissolved Phosphorus as P 

Drtho Phosphorus as P 

Total Phosphorus as P 

Sulphur - (ICP) - Total 
Total Filterable Residue {TDS) 
Non-Filterable Residue (TSS) 
Aluminum Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP} 

HAOUADAT 
CODE 

20005L 

12005L 

11005L 

17206L 

16309L 

10151L 

10111 L 

10301 L 

06301L 

06201L 
10602L 

08501L 

02074L 

07505L 

07206L 

07301 L 

15423L 

15256L 

15406L 

10451L 

10401L 

13109L 

51003L 

33005L 

56011L 
04DD9L 

05009L 

48003L 

24009L 

27360L 

UH!TS 

mg/l 

mg/l 

mg/l 

mg/l 
mg/l 

mg/l 

mg/L 

mg/l 

Units 
mg/L 

mg/l 

mg/l 

mg/L 

mg/L 

NTU 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/j. 

mg/L 

mg/L 

mg/L 

mg/L 

< 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RESULTS 

9.30 

1.25 

9.80 

0.34 
0.5 

3.5 

0. 1 

25.5 

6.76 

0.5 

31.0 

28.4 

0.5 

0.05 

2. 1 

0.01 

0.003 

0.013 

0.003 

0.003 

0.014 

2.3 

10. 

0.4 

0.03 

0.0002 

0.0002 

0.04 

0.001 

0.03 

0.001 

0.002 

0.003 

PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 

PROJ.#KI-3773-1 

Chemex Worksheet Number 

Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION 

LIMIT 

0.01 

0.01 

0.01 

0.02 
0.5 

0.1 

0. 1 

0. 1 

0.01 

0.5 

0.5 

0.5 

0.5 

0.02 

0. 1 

0.01 

0.003 

0.003 

O.DD3 

0.003 

0.003 

0.2 ,. 
0.4 

0.01 

0.0002 

0.0002 

O.D1 

0.0D1 

0.01 

0.001 

0.002 

0.003 

MILLI 

EQUIVALENTS 

0.464 

0.103 

0.426 

0.009 

0.073 

0.509 

0.001 

93-02754-3 
KOMEOl0-0501 

WATER 
March 18, 1994 



CHEMEX Labs Alberta Inc. 
C,1igM~ 2021 · 41st Ave,iue NE .. T2.E <5P2 T'.llepr,orie 1403) 291-3077. FAX ,.1Q3) 29Hl468 
EurN:,nton 933 1 48th Street. T6B 2R-I T elepnone (403) 465-987?. FAX 1403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 

TJl{lS Mc.LL '1 .. t 

Samp1e Type 
Sample Station Code 

October 04, 1993 
MF 
GRAB 

PARAMETER DESCRIPTION 

Copper - Total (ICP) 

! ron • Total ( ICP) 

Lead - Total (GFAA) 

Lithium - Total (ICP) 

Manganese - Total (ICP) 

Mercury - Total (CVAA) 
Molybdenum - Total (ICP) 
Nickel - Total (ICP) 

Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 
Vanadium· Total (ICP) 
Zinc - Total (ICP) 

NAOUADAT 
CODE 

29501L 
26D09L 
82004L 
03009L 
25360L 
80011L 

42330L 
28350L 

34005L 
47005L 
38011L 
22011L 
92115L 
23330L 
30501L 

UNITS 

mg/l 
mg/l 
mg/L 

mg/L 

mg/L 

ug/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

RESULTS 

0.002 

0.40 
< 0.002 
< 0.001 

0.028 
< 0.05 

< 0.003 
< 0.005 

2.9 
< 0.0002 
< 0.001 

0.045 
0.006 

< 0.005 
< 0.002 

0.006 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

PROJ.#KI-3773-1 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 

93-02754-3 

KOHE0!0-0501 

WATER 

Report Date March 18, 1994 

DETECTION MILLI 
LIMIT EQUIVALENTS 

0.001 

0.01 
0.002 
0.001 
0.001 
0.05 

0.003 
0.005 
0.1 
0.0002 
0.001 

0.002 
0.003 
0.005 
0.002 
0.001 

r 



CHEM EX Labs Alberta Inc. 
'.:;-iig.:iry 2021 . .tlst Avenue NE T2£: 6P2. TBlephane \403)291·3077 FAX (4031 291.9J68 
Edmonton s_lJ31 · 48th Street T6B 2R4 Telephone \403) 465·9877_ FAX t403i ~66-3332 

Samole 0escr1ptlon 
Sample Date & Time 
Sampled By 

Sample Type 

Sample Station Code 

PARAMETER 

~ f-1CL. 2 
October- 04, 1993 

MF 
GRAB 

Calcium - (ICP) Total 
Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -CICP) Total 
Chloride - Dissolved 
Sulphate - CIC) 

Total Alkalinity 

pH 
Silicon - Total (ICP) 

Total Anmonia Nitrogen 
Nitrite Nitrogen as N 

Nitrate Nitrogen as N 

Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 

Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium,- Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 
Copper - Total (ICP) 
Iron - Total (ICP) 
lead - Total (GFAA) 
Lithium· Total (ICP) 
Manganese - Total (ICP) 
Mercury - ,Total (CVAA) 

OATE QA/QC 

ANALYZED BATCH 

(DD-MM-YY) NUMBER 

13-10-93 
13-10-93 
13·10-93 
13·10·93 
13-10-93 
14-10·93 
08-10-93 
08·10-93 
13-10-93 
07·10-93 
12·10-93 
07-10·93 
14-10-93 
12-10·93 
14-10-93 
13-10·93 
12-10-93 
13-10·93 
14-10·93 
14-10:93 
13-10·93 
13-10-93 
13·10-93 
20·10·93 
13·10·93 
13-10·93 
13-10-93 
13·10·93 
15-10-93 
13·10-93 
13·10-93 
12-10-93 

10 
10 
10 
10 
2 

10 
3 

3 

10 
10 

2 

10 

10 
10 
10 

1 

10 
10 
10 
10 
r 

10 
10 

2 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 
PROJ.#Kl-3773-1 

DUP 

Rr 

0.3 
0. 1 

0.6 
0.2 
1.0 
0.0 

0.2 
0.6 
0.3 
0.2 
1.0 
1.0 
D.O 

2.0 
1 • 0 

0.0 
2.0 
0.2 
0.0 
o.o 
0.0 

0.0 
0.0 
0.0 

1.3 
0.0 
1.0 
0.3 

D.D 

0.0 

0.7 
0.0 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 

93-02i54-3 

K0ME0!0-0501 

Sample Matrix 
Report Date 

% 

RECOV 

101. 1 
101 .8 
102.1 

SPIKES 
WARN 
LOWER 

92.6 
87.3 
87.7 

100.7 86.0 
100.0 8B.7 
96.4 94.1 

NOT APPL! CABLE 

NOT APPL! CABLE 

105.3 78.0 
98.9 

103.1 
89.7 

101.6 
98.0 

100.8 

86.8 
92.0 
93.2 

-89.6 
87.9 
B9.6 

NOT APPL! CABLE 

NOT APPL! CABLE 

104.7 87.3 
110.0 78.7 
106.2 88.5 
101. 9 
104.6 
96.4 

90.5 
89.7 
83.0 

NOT APPLICABLE 

100.9 83.3 
102.2 81.7 
98.3 85.2 

101.9 89.4 
40.0 36.7 
92.4 81.7 

105. 1 
103.4 

89.3 
77.1 

LIMIT 

UPPER 

110. 9 
113.4 
113.0 
110.4 
107.9 
105 .5 

125. 7 
108.2 
108.2 
106.7 
112. 5 
112.8 
112.5 

112.8 
114.9 
108.7 
106.8 
109.8 
121.3 

116.6 
113. 1 
111 . 5 
114.9 
124.9 
111 . 8 
110.9 
121 . 6 

WATER 
March 18, 1994 

CHECK 

% WARN 

RECDV LOWER 

LIMIT 

UPPER 

106.0 
104.3 
101.0 
99.0 

100.5 
96.5 

92.5 
90.2 
87.8 
84.8 
85.2 
93.0 

NOT APPL! CABLE 

NOT APP LI CABLE 

108.9 
107.4 
110.1 
109.7 
115. 4 
102.4 

112.5 80.2 150.1 
94.0 

114.3 
103.8 
104.3 
100.D 
100.0 

90.2 
91.8 
90.7 
90.0 
87.8 
90.0 

NOT APPL! CABLE 

NOT APPL! CABLE 

105.8 
105. 1 
113.0 
113.2 
108.5 
113.2 

108.3 81 .2 126.0 
106.7 
92.0 

103.9 
100 .6 
98.9 

78.7 
90.7 
94.6 
93.7 
85.5 

NOT APPLICABLE 

126.6 
133.3 
110.3 
107.9 
110.4 

105.1 86.6 114.0 
105 .2 
99.5 

108. 7 
100.0 
91.3 

109.4 
96.0 

82.5 
90.5 
89.7 
86.0 
B3.0 
82.7 
80. 1 

115.0 

107.6 
127.0 
11 D. 6 
109.4 
118. 0 
121. 0 



CHEMEX Labs Alberta Inc. 
caiqa,y 2021, 41st Avenue N.E-- T2E 6P2 Telephone (.103, 291·307?, -'AX (J03) 291·'1'168 
Ecmomon · 9331 • 46lh Street, TSB 2R4 TelepMorm \403) 465-9877. FAX ,~03) 455 .. 3332 

Sample Description 
Sdmple Date & Time 
Sampled By 

r)l{f's fi1 c L 2 },, .7- · 

Sample Type 
Sample Station Code 

PARAMETER 

October 04, 1993 

MF 
GRAB 

Molybdenum - Total (ICP) 
Nickel - Total (ICP) 

Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 

Strontium - Total (ICP) 

Titanium - Total (ICP) 
Uranium - Total (IC) 

Vanadium - Total (ICP) 
Zinc - Total (ICP) 

DATE 
ANALYZED 

(DD-MM-YY) 

13-1D-93 
13-1D-93 
13-1D-93 
13-1D-93 
20-1D-93 
13-10-93 
13-1D-93 
20-1D-93 
13-10-93 
13-10-93 

QA/QC 

BATCH 
HUMBER 

1D 
10 
10 

1D 
10 
10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ. #KI-3773-1 

SPIKES 
DUP % WARN 
Rr RECOV LOWER 

3.0 103.7 79.8 
0.5 1D2.5 79.0 
0.3 99.2 80.0 
0.0 1D8.D 86.2 

Chemex Worksheet Number 93-027S4-3 
Chemex Project Number KOME0:0-0501 
Sample Access 

Sample Matrix 
Report Date 

LIMIT 
UPPER 

118.8 
123.4 
120.0 
1D8.8 

% 

RECOV 

1D7.3 
1D7.7 
104.8 
97.5 

WATER 
March 18, 1994 

CHECK 
\.JARN LIMIT 

LOWER UPPER 

78.0 117. D 
76.0 129.0 
80.0 120.0 
88.4 126.1 

0.0 NOT APPL! CABLE 100.0 82.0 107.6 
0.1 101. 7 92.3 107.2 104.5 88.0 110.0 
0.0 95.D 79.9 114. 1 97.0 82.3 114.5 
1. 7 94.5 91. 7 104.3 95.7 9D.O 106.6 
3.2 102.7 86.9 113.4 1D5.9 93.5 1D9.2 
2.7 102.4 89.3 117.8 105 .0 96. 1 121.0 

1-
'--------------------------------------------------~ 



CHEM EX Labs Alberta Inc. 
Caicarv 2021 • 41st Avenue NE. T2E6P2. Telephone (403) 291·3077. ~AX )403) 291-9J6B 
Ean1orlton 9331 • 48th Street T68 2R4 Teiephone \403) 465-9877. FAX \~C3l 466·3332 

Sample Description 
Sample Date & Time 
Sampled By 
Samp1e Type 

Sample Station Code 

TlJJ)Vf' fl/ C l-) 
October 04, 1993 
MF 
GRAB 

PARAMETER DESCRIPTION 

Calcium~ (JCP) Total 

Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
sulphate - (IC) 

PP Alkalinity 
Total Alkalinity 
pH 
Carbonate 
Bicarbonate 
Total Hardness 

Hydroxide 
Silicon - Total (ICP) 
Turbidity 
Total Arrmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 

Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 

,,, -, 
J\~. r· 

NACUADAT 
CODE 

20005L 
12005L 
11005L 

17206L 
16309L 
10151L 
10111L 
10301 L 
06301L 
06201L 
10602l 
08501L 

02074L 
07505L 
07206L 
07301 L 
15423L 
15256L 
15406L 

10451L 
10401L 
13109L 
51003L 
33005L 
56011L 
04009L 
05009L 
48003L 
24009L 
27360L 

UNITS 

mg/l 

mg/l 

mg/l 

mg/l 

mg/L 

mg/L 

mg/l 
mg/l 

Units 
mg/L 

mg/L 
mg/l 
mg/L 
mg/L 
NTU 

mg/l 

mg/l 
mg/L 
mg/l 
mg/L 
mg/l 

mg/l 
mg/L 
mg/L 
mg/l 
mg/l 
mg/l 
mg/L 
mg/l 
mgiL 
mg/l 
mg/l 
mg/l 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

R E S U L T S 

10.0 
1.44 
1.44 
0.34 
0.5 
4. 1 

0. 1 

21.2 
6.76 
0.5 

25.8 
30.9 
0.5 
0.32 
1.8 
0.01 
0.003 

. 0.009 

0.003 
0.003 
0.012 
1.6 

50. 
5.0 
0.01 
0.0002 
0.0002 
0.04 
0.001 
0.01 
0.001 
0.002 
0.003 

PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 

PROJ. #KI-3773-1 

Chemex Worksheet Number 
Chemex Project Number 
Samp 1 e Access 

93-02754-6 
KOME0!0-050! 

Sample Matrix WATER 
Report Date 

DETECTION 

L!MIT 

0.01 
0.01 
0.01 
0.02 
0.5 
0.1 
o. 1 
0. 1 

0.01 
0.5 
0.5 
0.5 
0.5 
0.02 
0.1 
0.01 
0.003 
0.003 
0.003 
0.003 
0.003 
0.2 
1. 
0.4 
0.01 
0.0002 
0.0002 
0.01 
0.001 
0.01 
0.001 
0.002 
0.003 

MILLI 

EQUIVALENTS 

0.499 
0.119 
0.063 
0.009 

0.085 

0.423 

0.001 

March 18, 1994 



CHEM EX Labs Alberta Inc. 
C,v;a,y .~021 .i,51 Avenue NE "f2E 6P2 Teiephor-e i,103) 291-3077 ?AX (4031 29'<N68 
£:Jrnori:011 9331 , 48th Street nm 2R.t T eletlhone 14031 465-9877 FAX c4031 466·3332 

Sample Descriptlon 
Sample Date & Time 
Sampled By 

~ f,/cL~ 

Sample Type 

Sample Station Code 

October 04, 1993 

MF 
GRAB 

PARAMETER DESCRIPTION 

Copper - Total (ICP) 

Iron - Total (ICP) 
Lead - Total (GFAA) 

Lithium - Total (ICP) 

Manganese - Total (ICP) 
Mercury - Total (CVAA) 
Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium~ Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 
Vanadium - Total (ICP) 
Zinc - Total (ICP) 

7, .,- . 

NAQUADAT 

CODE 

29501L 

26009L 
82004L 
03009L 
25360L 
80011L 
42330L 
28350L 

34005L 
47005L 
38011L 
22011L 

92115L 
23330L 

30501L 

UNITS 

mg/L 

mg/L 
mg/L 

mg/l 

mg/l 

ug/l 

mg/l 

mg/L 
mg/l 
mg/L 
mg/l 
mg/l 
mg/L 
mg/L 
mg/L 
mg/L 

< 

< 

< 

< 

< 

< 

< 
< 

< 

< 

R ESULTS 

0.004 

0.34 
0.002 
o. 001 
0.021 
0.05 
0.003 
0.005 
0. 1 
0.0002 
0.001 
0.048 
0.006 
0.005 
0.002 
0.007 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

PROJ.#KI-3773-1 

Chemex Worksheet Number 
Chemex ProJect Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION MILLI 
LIMIT E0U I VALEN TS 

0.001 

0.01 
0.002 
0.001 
0.001 
0.05 
0.003 
0.005 
0.1 
0.0002 
0.001 
0.002 
0.003 

0.005 
0.002 
0.001 

93-0275l-6 
K0ME010-J501 

WATER 

March 18, 1994 

-~---· 

1-L_ ____________________________________ _J 



CHEM EX Labs Alberta Inc. 
Ca,,;,~·v 2021 - J.\st A,enwe N.E., T~E 6P2, Telephone /_<!03) 291-3077 f:"AX i403) 29t.9.!6B 
:':'lr"C''"'.Cn 9331 - 46!h Street T68 2A4 Telephone (403) 465-96i7. FAX '-l03) -166<3332 

Si!mo!e Description 

Sa.so·:e Date & Time 

t1CL3 
~ i /1f4$ 

Sarr.pied Sy 

Sample Type 

Samo1e Station Code: 

PARAMETER 

October 04, 1993 

MF 
GRAB 

Calcium - (ICP) Total 

Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - (IC) 

Total Alkalinity 
pH 
Silicon - Total (ICP) 

Total Anrnonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 

Copper - Total (ICP) 
Iron - Total (ICP) 
Lead - Total (GFAA) 
Lithium - Total (ICP) 

Manganese - Total (ICP) 
Mercury - Total (CVAA) 

DATE QA/QC 

ANALYZED BATCH 

(DD-MM-YY) NUMBER 

13-10-93 
13-10-93 
13-10-93 
13·10-93 
13-10-93 
14-10-93 
08-10-93 
08-10-93 
13-10-93 
07-10-93 
12-10-93 
07-10-93 
14-10-93 
12-10-93 
14-10-93 
13-10-93 
12-10-93 
13-10-93 
14-10-93 
14-10-93 
13-10-93 
13-10-93 
13-10-93 
20-10-93 
13-10-93 
13-10-93 
13-10-93 
13-10-93 
15-10-93 
13-10-93 
13-10-93 
12-10-93 

10 
10 
10 
10 
2 

10 
3 

3 

10 
10 
1 

1 

2 

10 

1 

10 
10 
10 
1 

10 
10 
10 
10 

1 
10 
10 

2 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 
PROJ.#KI-3773-1 

Chemex Worksheet Number 

Chemex Project Number 
Sample Access 

l3-C2?54-6 

KOMEOl0-0501 

Sample Matrix 
Report Date 

DUP 

Rr 
% 

RECOV 

SPIKES 

WARN 

LOWER 

0.3 101.1 92.6 
87.3 
87.7 
86.0 
88.7 
94.1 

0.1 101.8 
0.6 102.1 
0.2 100.7 
1.0 100.0 
o.o· 96.4 
0.2 
0.6 
0.3 
0.2 
1.0 
1.0 
0.0 
2.0 
1 .0 

0.0 
2.0 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1.3 
0.0 

1.0 
0.3 
0.0 
0.0 
o. 7 
0.0 

HOT APPL! CABLE 

NOT APP LI CABLE 
105.3 78.0 
98.9 86.8 

103.1 92.0 
89.7 

101.6 
93.2 

. 89.6 

98.0 87.9 
100.8 89.6 

HOT APPL! CABLE 

NOT APPL! CABLE 

104.7 87.3 
11_0.0 78.7 
106.2 88.5 
101.9 90.5 
104.6 89.7 
96.4 83.0 

NOT APPL! CABLE 

100.9 83.3 
102.2 81.7 
9B.3 85.2 

101.9 
40.0 
92.4 

105.1 
103.4 

B9.4 
36. 7 
81.7 
89.3 
77.1 

LIMIT 

UPPER 

110.9 
113.4 
113.0 
110.4 
107.9 
105.S 

125. 7 
10B.2 
108.2 
106.7 
112. 5 
112.8 
112. 5 

112.8 
114.9 
108,7 

106.8 
109.8 
121.3 

116.6 
113. 1 
111.5 
114.9 
124.9 
111.8 
110.9 
121.6 

1i/ATER 

March 18, 1994 

% 

RECOV 

CHECK 

WARN 

LOWER 

LIMIT 

UPPER 

106.0 
104.3 
101.0 
99.0 

100.5 
96.S 

92.5 
90.2 
87.8 
84.8 
85.2 
93.0 

HOT APPL! CABLE 

HOT APPL! CABLE 

108.9 
107.4 
110. 1 
109.7 
115 .4 
102.4 

112.5 80.2 150.1 
94.0 

114.3 
103.8 
104.3 

90.2 
91.8 
90.7 
90.0 

100.0 87.8 
100.0 90.0 

HOT APPL! CABLE 

NOT APPL! CABLE 

105.8 
105. 1 
113.0 
113.2 
108.5 
113.2 

108.3 81.2 126.0 
106. 7 
92.0 

103.9 
100.6 
98.9 

78.7 
90.7 
94.6 
93.7 
85.5 

NOT APPL! CABLE 

126.6 
133.3 
110.3 
107.9 
110.4 

105.1 86.6 114.0 
105.2 82.5 115.0 
99.S 90.5 107.6 

108.7 
100.0 
91.3 

109.4 
96.0 

89.7 
86.0 
83.0 
82.7 
80. 1 

127.0 
110.6 
109.4 
118.D 
121 • 0 



CHEMEX Labs Alberta Inc. 
Calgary 2021 - •llst Aw:inue NE, T2E 5P2 Te!epnone (403) 291e,'J077 FAX i403'1 291-9468 
Edmont1.;n 9331 - 48th Street T6B 2R4 Teiephor>e <4031 465·9877, FAX (4031 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 

fl CL 7, 

·~ f!tf/1/ij 
October 04, 1993 
MF 

Sample Type GRAB 
Sample Station Code 

PARAMETER 

Molybdenum - Total (ICP) 
Nickel - Total (JCP) 

Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 

Strontium - Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 

Vanadium - Total (ICP) 

Zinc - Total (ICP) 

DATE 
ANALYZED 

(DD-MM-YY) 

13-10-93 
13-10-93 
13-1D-93 
13-10-93 
20-10-93 
13-1D-93 
13-10-93 
20-10-93 
13-10-93 
13·10-93 

QA/QC 
BATCH 
NUMBER 

10 
10 
10 
1 

1D 
10 
10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#KI-3773-1 

SPIKES 
DUP % WARN 
Rr RECOV LOWER 

3.0 103.7 79.8 
0.5 1D2.5 79.0 
0.3 99.2 80.0 
0.0 108.0 86.2 

Chemex Worksheet Number 
Chemex Project Number 

Sample Access 

93-02754-6 
KOME.G!0-0501 

Sample Matrix WATER 
Report Date March 18, 1994 

CHECK 
LIMIT % WARN LIMIT 
UPPER RECOV LOWER UPPER 

118.8 107.3 78.0 117.0 
123.4 107.7 76.0 129.0 
120.0 104.8 80.0 120.0 
108.8 97.5 88.4 126.1 

O.D NOT APPLICABLE 100.0 82.D 107.6 
0.1 101. 7 92.3 107.2 104.5 88.0 110.0 
0.0 95.0 79.9 114.1 97.0 82.3 114.5 
1. 7 94.5 91. 7 104.3 95.7 9D.O 106.6 
3.2 102. 7 86.9 113.4 1D5 .9 93.5 109.2 
2. 7 102.4 89.3 117.8 1D5.0 96.1 121.0 

r-
L---------------------------,------------~ 



CHEM EX Labs Alberta Inc. 
,:::aIg,1ty 20:?t · -l!s\A,,enue NE, T?E 6P2. Telephone (403) 291-3077 tcAX I4D3) 291•'1408 
Edinontcn 9331 , 461h Stree!. T68 2R4. Telephone \403) 465-9877. FAX /403) 466·3332 

Sample Description 

Sample Date & Time 

Sampled By 

• ~ tvj(_/_,5 

Sample Type 

Sample Station Code 

October 04. 1993 

MF 
GRAB 

PARAMETER DESCRIPTION 

Calcium - (lCP) Total 

Magnesium - (ICP) Total 
Sodium - (ICP) Total 

Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - (IC) 

PP Alkal lni ty 

Total Alkalinity 
pH 
Carbonate 

Bicarbonate 

Total Hardness 
Hydroxide 
Sit icon - Total (ICP) 
Turbidity 
Total Arrrnonia Nitrogen 
Nitrite Nitrogen as N 

Nitrate Nitrogen as N 

Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur· (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 

Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 

·'1 -, ~', r . 

NAQUADAT 
CODE 

2DDD5L 
12005L 
11005L 

17206L 
16309L 
10151L 
1D111L 
10301 L 
D6301L 
D6201L 
1D602L 
08501L 

02D74L 
D75D5L 
072D6L 
D73D1 L 
15423L 
15256L 
15406L 

10451L 
10401L 
13109L 
51003L 
33D05L 
56011L 
04D09L 
05DD9L 
4BDD3L 
24DD9L 
27360L 

UNITS 

mg/L 

mg/L 

mg/l 

mg/L 
mg/L 

mg/L 

mg/l 
mg/L 

Units 
mg/L 

mg/L 

mg/L 
mg/L 

mg/L 
NTU 
mg/L 

mg/L 
mg/L 
mg/l 

mg/L 
mg/L 
mg/l 

mg/L 
mg/L 
mg/l 

mg/L 
mg/L 
mg/L 
mg/_!: 
fug/l 

mg/L 

mg/L 
mg/l 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

R E S U L T S 

10.2 
1.46 
1.2D 
0.34 
D.5 
4.D 
D.1 

2B.3 
6.90 
0.5 

34.5 
31.5 

D.5 
1.22 
1.3 
0.01 
O.D03 
D.0D3 
D.003 
0.003 
0.012 
1.5 
1 
3.0 
D.DB 
0.0D02 
0.00D7 
O.D4 
0.001 
O.D1 
O.D01 
D.002 
D.D03 

PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 

PROJ. #KI-3773-1 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Oate 

DETECT ION 

LIMIT 

O.D1 
D.D1 
D.D1 
0.02 
D.5 
D.1 
D. 1 
0.1 
D.D1 
0.5 
0.5 
0.5 
D.5 
D.D2 
D.1 
0.01 
D.003 
0.0D3 
0.0D3 
O.D03 
O.D03 
D.2 
1 . 

0.4 
D.D1 
D.D002 
D.0002 
0.01 
D.D01 
D.01 
0.001 
0.0D2 
0.0D3 

MILLI 
EQUIVALENTS 

D.5D9 
0. 12D 
O.D52 
O.D09 

O.D83 

0.565 

93-·0275.1-7 

KOMEOlO-05O1 

WATER 
March 18, 199J. 



CHEM EX Labs Alberta Inc. 
C,ilgary 2021-41Sl Avenue N£, T2E 6P2 Telephone /403\ 291·3077 ;:.\x .1/)J; 291-SJtf 
Edmonton 9331 48th Street, T68 294 Telephone 14031 465-9877 FA)( 1,:'.)11 -~66-3332 

Sample Description 
Sample Date & Time 

Sampled By 

•~ MCL.3 

Sample Type 

Sample Station Code 

October 04. 1993 
MF 
GRAB 

PARAMETER DESCRIPTION 

Copper - Total (ICP) 

Iron - Total (ICP) 

Lead - Total (GFAA) 

Lithium - Total (ICP) 

Manganese - Total (lCP) 

Mercury - Total (CVAA) 
Molybdenum - Total (lCP) 
Nickel - Total (lCP) 
Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 

Strontium - Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 
Vanadium - Total (ICP) 
Zinc - Total (ICP) 
Ion Balance 

NAQUADAT 
CODE 

29501L 
26009L 
82004L 
D3009L 
25360L 
80011L 
42330L 
2835DL 

34005L 
47D05L 
38011L 
22011L 
92115L 
23330L 
30501L 

UNITS 

mg/L 

mg/L 

mg/L 
mg/L 
mg/l 

ug/L 
mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/l 
mg/l 
mg/l 
mg/L 

mg/L 
Balance 

R E S U L T S 

0.002 
0.41 

< 0.002 
< 0.001 

0.024 
< 0.05 
< 0.003 
< 0.005 
< o.1 
< 0.0002 
< 0.001 

0.047 
0.009 

< O.D05 
< 0.002 

0.006 
1 .06 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

PROJ. #KI-3773-1 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION MILLI 
LIMIT EQUIVALENTS 

0.001 
0.01 
0.002 
0.001 
0.001 
0.05 
0.003 
0.005 
0.1 
0.0002 
0.001 
0.002 
0.003 
0.005 
0.002 
0.001 
0.01 

93-02754-7 

KOME0!0-0501 

WATER 
March 18, 1994 

1-L_ _____________________________________________ __, 



CHEM EX Labs Alberta Inc. 
:'.:"a,<;:arv 2021 • 4 1st Avenue N E.. T2E 6P2 Telephone r403\ 291·3077. F.t..X 1..:QJl 291 •!"168 
Ecrncr1Ion 9331 - .t8th SlreeL T6B 2R4, TelephOre i,J03l .::65·9877. FAX <403\ ..:55.3332 

Sample Description : ,..I..R.G-&-f f1 CL~ 
Sample Date & Tlme October 04, 1993 
Sarnp)ed By MF 
Sample Type GRAB 
Sample Station Code : 

PARAMETER 

Calcium - (ICP) Total 
Magnesium - (ICP) Total 
Sodium - (lCP) Total 
Potassium -(ICP) Total 

Chloride - Dissolved 
sulphate - ( IC) 

Total Alkalinity 
pH 
Silicon - Total CICP) 
Total Anrnonia Nitrogen 
Nitrite Nitrogen as N 

Nitrate Nitrogen as N 

Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 
Copper - Total (ICP) 
Iron - Total (JCP) 
lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

DATE 

ANALYZED 

QA/DC 

BATCH 

(00-MM·YY) NUMBER 

13-10-93 

13· 10·93 
13-10-93 
13-10-93 
13-10-93 

14-10-93 
08-10-93 
08-10-93 
13-10-93 
07·10·93 

12·10·93 
07-10-93 
14-10-93 
12-10-93 
14-10-93 

13-10-93 
12·10·93 

13-10-93 
14-10·93 

14-10-93 
13-10·93 
13·10·93 
13-10-93 

20-10-93 
13-10-93 
13-10-93 
13-10·93 
13-10·93 

15-10-93 
13-10-93 

13-10-93 
12-10·93 

10 
10 
10 
10 

2 

10 
3 

3 

10 
10 

1 

2 

1 

10 

10 
10 
10 

1 
10 

10 
10 

10 

f 
10 

10 

2 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 
PROJ.#KI-3773-1 

Chemex \.Jorkshee:: tlumber 93-02754-7 

OUP 

Rr 

0.3 
D. 1 

0,6 

0.2 
1.0 
0.0 
0.2 
0.6 

0.3 
0.2 
1.0 
1.0 
0.0 

2.0 
1.0 
0.0 

2.0 
0.2 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

1.3 
0.0 
1.0 
0.3 
0.0 

0.0 

0.7 
0.0 

Chernex Project .'lumber K0MEOl0-0501 

Sample Access 

Sample Matrix 
Report Date 

SPIKES 
% 

RECOV 

WARN LIMIT 

101. 1 
101.8 

102. 1 
100.7 
100.0 
96.4 

LOWER 

92.6 

87.3 
87.7 
86.0 
88.7 
94. 1 

NOT APPL! CABLE 

NOT APPL! CABLE 

UPPER 

110.9 
113 .4 
113 .0 
110.4 
107.9 
105.5 

105.3 78.0 125.7 
98.9 

103. 1 
89.7 

101 . 6 
98.0 

86.8 
92.0 
93.2 
89.6 
87.9 

100.8 89.6 
NOT APPLICABLE 
NOT APPL! CABLE 

104.7 87.3 
110.0 78.7 
106,2 

101. 9 

88,5 

90.5 
104.6 89,7 

96.4 83.0 

NOT APPL! CABLE 

100.9 83.3 
102.2 81. 7 
98.3 

101.9 

f,D.O 
92.4 

105. 1 
103.4 

85.2 
89.4 

36.7 
81.7 

89.3 
77.1 

108.2 
108.2 
106.7 
112. 5 
112.8 
112 .5 

112 .8 

114. 9 
108.7 

106.8 
109.8 
121.3 

116.6 
113. 1 
111.5 
114.9 

124.9 
111.8 

110.9 
121.6 

WATER 

March 18, 1994 

% 

RECOV 

CHECK 

WARN 

LO\.lER 

LIMIT 

UPPER 

106.0 

104.3 
101.0 
99.0 

100.5 
96.5 

92.5 
90.2 
87.8 
84.8 

85.2 
93.0 

NOT APPL! CABLE 

NOT APPL! CABLE 

108.9 
107.4 
110. 1 
109.7 

115.4 
102.4 

112.5 80.2 150.1 
94.0 

114,3 
103,8 

104.3 
100.0 
100.0 

90.Z 

91.8 
90. 7 

90.0 
87.8 
90.0 

NOT APPL! CABLE 

NOT APPL! CABLE 

105.8 

105. 1 
113.0 
113.2 
108.5 
113.2 

108.3 81.2 126,0 
106.7 
92.0 

103.9 
100.6 
98.9 

78.7 

90. 7 
94.6 

93.7 
85.5 

NOT APPL! CABLE 

126.6 
133.3 

110 .3 
107.9 
110.4 

105.1 86.6 114.0 
105.2 
99,5 

108.7 

100.0 
91.3 

109.4 
96.0 

82.5 
90.5 

89.7 
86.0 
83.0 

82.7 
80. 1 

115. 0 
107.6 
127.0 

110. 6 
109.4 

118.0 
121.0 



CHEM EX Labs Alberta Inc. 
Cct'g,,., 402' •41$1 Avenue NE. T2E'. 6P2 Telepnane /,103) 291·3077. FAX 1403) 29:.9.:.132 
EDr,;: ,-:;:m 9331 - 48th S!feet. T6B 2R4. T eiep/lOne (403) 465-987? FAX (4()3; ..l66-::n,12 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ. #Kl-3773-1 

Sampie Description T&O&<"f f'1C l- 5 n, .}- { 11.L'r':caXc) Chernex Worksreet Number 93-02754-7 
Sa~,ple Date & Time October 04, 1993 Chemex Proje'c: Number KOME010-050l 
Sa;".n!ed By MF Samole Access 
Sample Type GRAB Sample Matrix WATER 
Samole Statlon Code Report Date March l8, 1994 

PARAMETER DATE QA/QC SPIKES CHECK 

ANALYZED BATCH OUP % WARN LIMIT % WARN LIMIT 

(DD·MM·YY) NUMBER Rr RECDV LOWER UPPER RECOV LOWER UPPER 

Molybdenum - Total (ICP) 13·10·93 10 3.0 103.7 79.8 118.8 107.3 78.0 117.0 

Nickel - Total (!CP) 13-10·93 10 0.5 102.5 79.0 123.4 107. 7 76.0 129.0 

Selenium - Total (AA) 13-10-93 0.0 108.0 86.2 108.8 97.5 88.4 126.1 

Silver - Total (GFAA) 20·10·93 0.0 NOT APPL! CABLE 100.0 82.0 107.6 

Strontium - Total (ICP) 13-10-93 10 0.1 101. 7 92.3 107.2 104.5 88,0 110.0 

Titanium - Total (ICP) 13-10-93 10 0.0 95.0 79.9 114. 1 97.0 82.3 114.5 

Uranium - Total (IC) 20-10·93 10 1.7 94.5 91. 7 104.3 95.7 90.0 106.6 

Vanadium - Total (ICP) 13-10·93 10 3.2 102.7 86.9 113.4 105 ,9 93.5 109.2 

Zinc - Total CICP) 13·10·93 10 2. 7 102.4 89.3 117.8 105.0 96.1 121.0 



CHEMEX Labs Alberta Inc. 
Ci!agary 202' - 41 st Avenue N,E T2E 6P2- folq:i!1cne \403) 291 -3077 FAX 14031 291 ·9J68 
Ecmonton ;c:331 • -48:h Street T66 2R-l. TetephOne (4031 465·9877, FAX (4031 466-3332 

Sample Description , ,z' /\1 CL '-f 1,.}. 
Sample Date & Time October 04, 1993 

Sampled By 

Sample Type 
Sample Station Code 

MF 
GRAB 

PARAMETER DESCRIPTION 

Calcium - (ICP) Total 

Magnesium - (ICP) Total 

Sodium - (ICP) Total 
Potassium -(ICP) Total 

Chloride· Dissolved 
Sulphate - Dissolved 
PP Alkalinity 

Total Alkalinity 

pH 
Carbonate 
Bicarbonate 

Total Hardness 
Hydroxide 
Silicon - Total (ICP) 

Turbidity 
Total Arrrnonia Nitrogen 

Nitrite Nitrogen as N 

Nitrate Nitrogen as N 

Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 

Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 

Barium - Total (ICP) 

Beryllium - Total (ICP) 

Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 

Cobalt - Total (ICP) 

NAOUADAT 
CODE 

20005L 
12DD5L 

11005L 

17206L 
16306L 
10151L 
10111L 

10301L 
06301L 
06201L 
10602L 
0B501L 

02074L 

07505L 
07206L 

07301L 

15423L 
15256L 
15406L 

10451L 
10401L 

13109L 
51003L 

33005L 
56011L 

04009L 

05009L-
48003L 

24009L 
27360L 

UNITS 

mg/L 
mg/L 

mg/L 
mg/L 

mg/L 
mg/L 

rng/L 

mg/L 

Units 
mg/l 

rng/L 
mg/L 

mg/L 
mg/L 

NTU 

mg/l 

mg/L 

mg/l 

mg/L 

mg/L 

mg/l 

mg/l 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/_~ 
mg/L 
mg/L 

mg/L 

mg/L 

< 

< 

< 

< 

< 

< 

< 

RESULTS 

23.7 
4.15 
2. 75 
0.40 

0.5 
21.7 

0. 1 
56.7 

7.52 
0.5 

69.1 
76.3 
0.5 
2.50 

0.1 
0.01 

0.003 
0.041 

0.003 
< 0.003 

< 0. 003 

7 .5 

100. 
< 0.4 

.. 0.03 

0.0002 
< 0.0002 

0.06 

< 0.001 

0.05 
< 0.001 
< 0. 002 

< 0 .003 

PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 

PROJ.#KI-3773-1 

Chemex Worksheet Number 
Cherriex Project Number 
Sample Access 

Sample Matrix 

Report Date 

DETECTION 

LIMIT 

0.01 
0.01 

0.01 
0.02 

0.5 
0.5 
0. 1 
0.1 
0.01 
0.5 
0.5 
0.5 
0.5 
0.02 
0. 1 

0.01 
0.003 

D.003 
0.003 
0.003 
0.003 

0.2 

1 . 
0.4 

D.01 
0.0002 
0.0002 

0.01 
0.001 

0.01 

0.001 
0.002 
0.003 

MILLI 
EQUIVALENTS 

1.183 
D.342 

0.120 
0.010 

0.451 

1 .133 

0.003 

93-0275J-4 

KDMEO l 0-050 l 

WATER 
March 16, 1994 



CHEM EX Labs Alberta Inc. 
Calgary 2021 · 4 'St Avenue NE. T2E 6P2 Tf.!1eohone (403J 291-3077. FAX <403; 291-9J68 
Edmon1on 9331 48th St:eet. T6B 2R4 Telephone (403) 465·9877, FAX 1403'! ,166<3332 

Sample Description 
Sample Date & T1me 

Sampled By 

•;6· !1CLL/ 

Sample Type 
Sample Station Code 

October 04, 1993 

MF 
GRAB 

PARAMETER DESCRIPTION 

Copper - Total (ICP) 
Iron - Total (ICP) 
Lead - Total CGFAA) 

lithium - Total (ICP) 
Manganese - Total (lCP) 
Mercury - Total (CVAA) 
Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 
Vanadium - Total (!CP) 
Zinc - Total (ICP) 
lon Balance 

1s.}. 

NAQUAOAT 
CODE 

295D1L 
26009L 
820D4L 
03DD9L 
2536DL 
80011L 
42330L 
28350L 

34DDSL 
47DD5L 
38011L 
22011L 
92115L 
23330L 
3D5D1L 

UNITS 

mg/L 
mg/L 
mg/L 

mg/L 
mg/l 

ug/L 

mg/l 

mg/L 
mg/L 

mg/L 
mg/l 

mg/l 

mg/L 

mg/L 
mg/L 

mg/l 

Balance 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RESULTS 

0.002 
0.05 
0.002 
0.001 
0.DD3 
D.05 
O.DD3 
0.005 
0.1 
0.0002 
D.DD1 
D.D84 
D.DD3 
0.005 
0.002 
D.DD5 
1.D4 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

PROJ. #Kl-3773-1 

Chemex Works~eet Nurnbe, 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION MILLI 
LIMIT EQUIVALENTS 

O.DD1 
0.01 
O.D02 
D.001 
0.001 
0.05 
O.OD3 
O.DOS 
0. 1 
0.0002 
0.001 
D.DD2 
D.DD3 
0.005 
0.002 
0.001 
0.01 

93-02754-4 

KOMEOl0-0501 

WATER 
March 18, 1994 

,-
'------------------------------------------------' 



CHEM EX Labs Alberta Inc. 
C2:oarv 2,:,2' • .; 's: Avenue N E" T2E 6P2, Te'!!Olione (403\ 291-307":' " . .:..X ,403) 291 ·9468 
E<JrTio~to11 '13:31 - .l8th Street T6B 2R4 T>,1en/1one (4031465·9677. !"AX -.:031 ..166-3332 

Sample Description ,J" f1CLL/ ')~,f--
Sarr:pie Date & Time October 04, 1993 

Samplea By MF 
Sample Type GRAB 
Sample Station Code 

PARAMETER 

Calcium - (ICP) Total 
Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 

Chloride - Dissolved 

Sulphate - Dissolved 
Total Alkalinity 
pH 
Silicon - Total (ICP) 

Total Anmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 

Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 

Total Phosphorus as P 
Total Filterable Residue CTDS) 
Non-Filterable Residue {TSS) 
Aluminum - Dissolved {ICP) 
Antimony - Total {AA) 
Arsenic - Total {AA) 

Barium· Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 

Chromium - Total (ICP) 
Cobalt - Total (ICP) 
Copper - Total (ICP) 

Iron - Total (ICP) 
Lead · Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

DATE QA/QC 

ANALYZED BATCH 

(DD·MM·YY) NUMBER 

13-10-93 10 

13·10-93 10 
13-10-93 10 
13-10-93 10 
13-10-93 
13-10-93 
08-10-93 
08-10-93 
13-10-93 
07-10-93 
12-10-93 
07-10-93 
14·10-93 

12-10-93 
14·10-93 

13-10-93 
12-10-93 
13-10-93 
14-10-93 
14-10.-93 

13-10-93 
13-10-93 
13-10-93 
20-10-93 

13-10-93 
13-10-93 

13-10-93 
13-10-93 
15-10-93 
13-10-93 

13-10-93 
12-10-93 

2 

2 

3 
3 

10 
10 

1 

2 

10 

10 
10 

10 

10 

10 
10 

10 
1 

10 
10 

2 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#KI-3773-1 

DUP 

Rr 

0.3 
0.1 

0.6 
0.2 
1. 0 

1.3 
0.2 
0.6 

0.3 
0.2 
1.0 
1.0 
0.0 

2.0 
1. 0 

O.D 

2.0 
0.2 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

1.3 
0.0 
1. 0 

0.3 
0.0 
0.0 
0.7 
0.0 

Chemex Worksheet Number 93-02754-d 
Chemex Project Number KOMEOl0-0501 
Sample Access 

Sample Matrix WATER 
Report Date 

SPIKES 

% 

RECOV 

WARN LIMIT 

LOWER UPPER 

101 • 1 
101.8 

102.1 
100.7 

92.6 110.9 
87.3 113.4 
87. 7 113.0 
86.0 110.4 

100.0 88. 7 
99.3 91.5 

NOT APP LI CABLE 
NOT APPLICABLE 

105.3 78.0 
98.9 

103.1 
89.7 

101.6 

98.0 
100.8 

86.8 
92.0 
93.2 

- 89.6 
87.9 
89.6 

NOT APPL! CABLE 

NOT APPL! CABLE 

107.9 
108.3 

125.7 
108.2 
108.2 
106.7 
112. 5 

112.8 

112.5 

104.7 87.3 112.8 
110.0 
106.2 

101.9 
104.6 
96.4 

78.7 
88.5 

90.5 
89.7 
83.0 

NOT APPLICABLE 

100.9 83.3 
102.2 81. 7 

98.3 
101 . 9 
40.0 
92.4 

105. 1 
103.4 

85.2 
89.4 
36.7 

81. 7 
89.3 
77.1 

114.9 
108.7 

106.8 
109.8 
121.3 

116.6 
113. 1 

111 . 5 
114.9 

124.9 
111.8 
110.9 
121.6 

March 18, 1994 

% 

RECOV 

CHECK 

WARN 

LOWER 

LIMIT 

UPPER 

106.0 
104.3 

101 .0 
99.0 

100.5 
104.8 

92.5 
90.2 
87.8 

84.8 
85.2 
91.1 

NOT APPL! CABLE 

NOT APPL! CABLE 

108.9 
107.4 

110. 1 
109.7 
115.4 
107.8 

112.5 80.2 150.1 
94.D 

114.3 
103.8 

104.3 
100.0 
100.0 

90.2 

91.8 
90.7 
90.0 
87.8 
90.0 

NOT APPL! CABLE 

NOT APPL! CABLE 

105.8 
105. 1 
113.0 
113.2 

108.5 
113.2 

108.3 81.2 126.0 
106.7 
92.0 

103.9 
100.6 

98.9 

78.7 
90.7 
94.6 
93.7 

85.5 
NOT APPL! CABLE 

126.6 
133.3 
110.3 

107.9 
110 .4 

105.1 86.6 114.0 

105.2 B2.5 115.0 
99.5 

108.7 
100.0 

91.3 
109.4 
96.0 

90.5 

89.7 
86.0 
83,D 

82.7 
80. 1 

107.6 

127.0 
110 .6 
109.4 

118.0 
121 . 0 



CHEMEX Labs Alberta Inc. 
Calgary 2021 · -l1Sl Avenl.Je NE, T2E 5P2 Teleor.one {-103) 291<3077, FAX 1403) 2'.lHJ468 
Edmonton 9331 48th S!teeL T68 2R-l T,:ilep),ofle t4O3) 465·9877 FAX (4031466<.]332 

Sample Description 
Sample Date & firne 
Sampled By 

Samp1e Type 
Sample Station Code 

PARAMETER 

y MlL'-f 
October 04, i993 

MF 
GRAB 

Molybdenum - Total (ICP) 
Nickel - Total (ICP) 

Selenium - Total (AA) 

Silver - Total (GFAA) 
Strontium - Total (ICP) 

Titanium - Total (ICP) 
Uranium - Total (IC) 
Vanadium - Total (ICP) 
Zinc - Total (ICP) 

DATE QA/QC 

ANALYZED BATCH 

(DD-MM·YY) NUMBER 

13-10-93 1D 

13·1D-93 1D 

13·1D-93 1 
2D-1D-93 

13·1D-93 1D 

13·1D-93 1D 

2D-1D-93 1D 
13-1D-93 10 

13-10-93 10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#Kl-3773-1 

SPIKES 
DUP % YARN 

Rr RECOV LOWER 

3.0 1D3.7 79.8 
D.5 1D2.5 79.D 

D.O 108.0 86.2 

Chernex Worksheet Number 
Chemex Project Number 
Sample Access 

93-02754-4 

KOMEOl0-0501 

Sample Matrix WATER 

Report Date March 18, 1994 

CHECK 

LIMIT % WARN LIMIT 

UPPER RECOV LOWER UPPER 

118.8 1D7.3 78.0 117 .0 
123.4 1D7.7 76.0 129.D 

1D8.8 97.5 88.4 126.1 
D.D NOT APPL! CABLE 1DD.O 82.0 1D7.6 

D. 1 1D1. 7 92.3 1D7 .2 1D4.5 88.0 11D.D 
D.D 95.D 79.9 114. 1 97.D 82.3 114.5 

1. 7 94.5 91. 7 1D4 .3 95.7 9D.O 1D6.6 

3.2 1D2.7 86.9 113.4 1D5.9 93.5 1D9.2 

2.7 102.4 89.3 117 .8 105.D 96. 1 121 .0 

L----------------------------------------------
-



CHEM EX Labs Alberta Inc. 
-::.a1gary 2021 .; 1st Avenue N.L T2E 6P2. Telephone (403) 291 ·3077, JCAX /.:103\ 291 ,9466 
E'.'lrl'Onton 933 \ . ~8th Street T6B 2R4 Telephor,e /403) 465·9677. F;>.X (403) 466<Kl32 

Sarnp le Descr1 pt ion 

Sample Date & Time 

Sampled By 
Sample Type 
Sample Station Code : 

!\E.&' !'1 (' ;_, s-
Oc tobe r 04, 1993 
MF 
GRAB 

PARAMETER DESCRIPTION 

Calcium - (ICP) Total 
Magnesium - (JCP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - Dissolved 
PP Alkalinity 

Total Alkalinity 
pH 
Carbonate 

Bicarbonate 
Total Hardness 

Hydroxide 
Sillcon - Total (ICP) 
Turbidity 
Total Amnonia Nitrogen 
Nitrite Nitrogen as N 

Nitrate Nitrogen as N 

Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 

fr'-r-

NAQUADAT 
CODE 

20DD5L 
120D5L 
110D5L 

172D6L 
16306L 
10151L 
10111L 
10301L 
06301L 
062D1L 
106D2L 
08501L 

D2074L 
07505L 
07206L 
07301L 
15423L 
15256L 
154D6L 

10451L 
1D401L 
131D9L 
51003L 
33005L 
56011L 
D40D9L 
05009L 
48003l 
24009L 
2736DL 

UNITS 

mg/l 

mg/l 

mg/l 

mg/L 
mg/l 
mg/l 
mg/L 

mg/L 

Units 
mg/l 
mg/L 
mg/l 

mg/L 
mg/l 

NTU 

mg/L 
mg/L 
mg/l 
mg/l 
mg/L 
mg/L 
mg/l 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

mg/_L 
nig/L 

mg/l 

mg/L 

mg/l 

R E S U L T S 

76.6 
37.9 
96.8 
5.36 
0.7 

234. 
< o. 1 

367. 
7.46 

< 0.5 
447. 
347. 

< 0.5 

< 

< 

< 

< 

4. 73 
4.5 
D.79 
0.043 
D.D18 
0.004 
O.OD3 
O.D25 

78.8 
95. 
3.0 
0.03 
D.0002 
0.0026 
0.DS 
D.D01 
0.14 
0.001 
D.DDZ 
O.DD3 

PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 

PROJ.#Kl-3773-1 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION 
LIMIT 

D.D1 
O.D1 
0.01 
D.D2 
D.5 
0.5 
o. 1 

D.1 
0.01 
D.5 
0.5 
D.5 
D.5 
D.D2 
D. 1 
0.D1 
O.OD3 
D.OD3 
D.003 
0.003 
D.DD3 
0.2 
1 . 

0.4 
0.01 
O.OD02 
D.DDD2 
D.D1 
O.OD1 
D.D1 
0.001 
D.OD2 
O.OD3 

MILLI 
EQUIVALENTS 

. 

3.822 
3 .119 
4. 211 
0.137 
0.02D 
4.867 

7.337 

0.056 

0.001 

93-02?54-S 

KOMEOl-'J-0501 

WATER 

March 18, 1994 



CHEM EX Labs Alberta Inc. 
Ca1gal) 2021 • 41st Avenue NE,. T2E 6P2 Te:eoti.one :.!03}291-:J0/7_ FAX (.103) 291-9466 
Eornontcn 9331 • 48th SlreeL T6B 2R4 Teiephor,e \403) ,:65-8877 F,l..X (.103i 466-3::J32 

)amp 1 e Descri pt l on 

Sample Date & Time 
Sampled By 

Sample Type 

Sample Station Code 

~ /'11'.'--S-
october 04, 1993 
MF 

GRAB 

PARAMETER DESCRIPTION 

Copper - Total (ICP) 

Iron - Total (ICP) 
Lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total (ICP) 

Selenium - Total (AA) 
Silver-, Total (GFAA} 
Strontium - Total (ICP) 

Titanium - Total (ICP) 

Uranium - Total (IC) 

Vanadium - Total (ICP) 

Zinc - Total (ICP) 

Ion Balance 

HAOUADAT 
CODE 

29501L 
26DD9L 
82004L 
030D9L 
25360L 
80011L 
42330L 
28350L 

34DD5L 
470D5L 
38011L 
22011L 
92115L 
23330L 
3D501L 

UHITS 

mg/L 

mg/l 
mg/L 
mg/L 
mg/L 
ug/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/l 
mg/L 

mg/L 

mg/l 
Balance 

< 

< 

< 

< 

< 

< 

< 

R E S U L T S 

O.DDZ 
D.93 
D.DDZ 
0.032 
D.491 
0.05 
0.003 
O.DD6 
D. 1 
D.DDDZ 
D.OD1 
1.88 
D.OD3 
O.ODS 
D.DDZ 
• .DDS 
0.93 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

PROJ.#Kl-3773-1 

Chemex Worksheet Number 

Chemex Project Number 
Sample Access 
Sample Matrix 

93-0275>-5 
KOME010-:sc1 

WATER 
Report Date March 18.. 1994 

DETECTION MILLI 
LIMIT EQUIVALENTS 

0.001 
D.01 
D.DDZ 
D.DD1 
D.D01 
0.05 
O.OD3 
O.ODS 
D. 1 
D.DDDZ 
D.DD1 
• .DOZ 
0.003 
0.005 ',..__,c 

O.ODZ 
D.DD1 
D.01 



,...-..._ 

-~ 

CHEMEX Labs Alberta Inc. 
----------------------
C:alg;uy 2021 • J 1~! ,;-,em.1e N.E .• T2E 6P2 Teiepr1orie 14CJi 291-307"7 ;:c;x 1.!Q31 291-~<..:58 
EGrnori10n 9331 - 46t!1 Stre11l T68 2R4 Telepno<1e (403! 465-9877. FAX ·-'03) 456-3332 

Samole Descrict1on 
Sample Date & Time 
Samoled By 

Sample Type 
Sample Station Code 

PARAMETER 

~ t1l.L ~ 
October 04, 1993 

MF 
GRAB 

Calcium - (ICP) Total 

Magnesi~m - (lCP) Total 
Sodium - (ICP) Total 
Potassfum -(ICP) Total 

Chloride - Dissolved 
Sulphate - Dissolved 
Total Alkalinity 

pH 
Silicon - Total (ICP) 
Total Arrmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total CGFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 
Copper - Total (ICP) 
I ran - Total (lCP) 

Lead - Total (GFAA) 

Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

DATE 

ANALYZED 

QA/QC 

BATCH 

(DD·MM·YY) NUMBER 

13·10·93 
13-10-93 
13-10-93 
13-10-93 
13·10·93 
13-10-93 
08-10-93 
08-10-93 
13·10·93 
07-10-93 

12-10-93 
07-10·93 

14-10-93 
12-10-93 
14-10-93 
13-10-93 
12-10-93 
13-10-93 
14-10-93 

14-10-93 
13-10-93 

13-10-93 
13-10-93 

20·10·93 
13-10-93 
13-10-93 
13-10-93 
13-10-93 

15-10-93 
13-10-93 
13-10-93 
12·10-93 

10 
10 

10 
10 
3 

3 

3 

3 

10 
10 

1 

2 

1 

10 

10 

10 
10 

10 

10 
10 
10 

f 
10 
10 

2 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 
PROJ.#Kl-3773-1 

Chemex Worksheet Number 93-02754-5 

DUP 

Rr 

0.3 
0.1 

0.6 
0.2 
1. 0 
1.0 

0.2 
0.6 
0.3 
0.2 

1.0 
1.0 

0.0 
2.0 
1.0 
0.0 

2.0 
0.2 
0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

1.3 
0.0 
1.0 
0.3 
0.0 
0.0 
0. 7 

0.0 

Chemex Project Number K0ME0l0-0.501 

Sample Access 
Sample Matrix 
Report Date 

SPIKES 
% 

RECOV 

WARN LIMIT 

101.1 
101.8 
102. 1 
100.7 
92.6 

LOWER 

92.6 
87.3 
87.7 
86.0 
88.7 

96.4 91.5 
NOT APPLICABLE 

NOT APPLICABLE 

105.3 78.0 
98.9 

103.1 
89.7 

101.6 
98.0 

86.8 

92.0 

93.2 
89.6 
87.9 

100.8 89.6 
NOT APPLICABLE 

NOT APPLICABLE 

104. 7 87.3 
110.0 78.7 

106.2 88.5 
101.9 

104.6 
96.4 

90.5 

89.7 
83.0 

HOT APPLICABLE 

UPPER 

110.9 
113.4 
113 .0 
i 10 .4 
107.9 
108.3 

125. 7 
108. Z 

108.Z 
106.7 

112. 5 
112.8 
112.5 

112.8 
114.9 

108.7 
106.8 

109.8 

121.3 

100.9 83.3 116.6 

102.2 
98.3 

1 D1 • 9 

40.0 

92.4 
105. 1 
103.4 

81.7 
85.2 
89.4 

36.7 
81.7 
89.3 
77.1 

113. 1 

111.5 

114.9 
124.9 
111.8 
110.9 
121. 6 

WATER 

March 18, 1994 

% 

RECOV 

CHECK 

WARN 
LOWER 

°LIMIT 

UPPER 

106.0 
104.3 
101 .0 
99.0 
97.4 
94.5 

92.5 
90.2 
87.8 
84.8 
85.Z 
91.1 

NOT APPLICABLE 

NOT APP LI CABLE 

108.9 
107.4 
110. 1 
109.7 

115.4 
107.8 

112.5 80.2 150.1 
94.0 

114.3 
103.8 

104.3 
100.0 
100.0 

90.2 
91.8 

90. 7 

90.0 

87.8 
90.0 

NOT APP LI CABLE 

NOT APPLICABLE 

105.8 

105 .1 
113.0 
113.2 

108.5 
113.2 

108.3 81.Z 126.0 

106.7 
92.0 

103.9 

100.6 
98.9 

78.7 
90.7 

94.6 

93.7 
85.5 

NOT APPLICABLE 

126.6 

133.3 
110.3 

107.9 
110.4 

105.1 86.6 114.0 
105 .2 
99.5 

108.7 

100.0 
91.3 

109.4 
96.0 

82.5 

90.5 
89.7 
86.0 
83.0 
82.7 

80.1 

115 .0 

107.6 
127.0 

110.6 
109.4 
118.0 

121.0 



CHEM EX Labs Alberta Inc. 
CJ·.:aiv 2021 • .: 1st A,enue N E. , T2E 6P2 Telepnorie t.l:JJ; 291<l077. f'A_'i 1403) 29H.l-l6E 
E-~- J"!Dr'\ 933 t - 481h Street, T68 2RJ Telephone (403\ 465-9877. FAX !.!,J]I 466<3332 

Sanple Description 
Sample Date & Time 
Sa'11oled By 
Sample Type 
Sarnp1e Station Code 

PARAMETER 

. Ji'3 ro. cu; 
October 04, 1993 
MC 
GRAB 

Molybdenum - Total CICP) 
Nickel - Total (ICP) 
Selenium - Total (AA) 

Silver - Total (GFAA) 
Strontium - Total (ICP) 

Titanium - Total (ICP) 
Uranium - Total (IC) 
Vanadium - Total (ICP) 
Zinc - Total (ICP) 

/I ,,, 

Ir\. r · 

DATE QA/QC 

ANALYZED BATCH 
(DD·MM·YY) NUMBER 

13-10-93 10 
13-10-93 10 
13·10·93 
20-10-93 
13-10·93 10 
13-10-93 10 

20-10-93 10 

13-10-93 10 
13-10-93 10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ ,#Kl-3773-1 

SPIKES 
OUP % ~ARN 
Rr RECOV LOWER 

3.0 103.7 79.8 

0.5 102.5 79.0 
0.0 108.0 86.2 

Chemex Workshee: Number 
Chemex Project '.iumber 

Sample Access 

33-027.SJ.-5 

<OMEOl0-0501 

Sample Matrix ',/ATER 

Report Date ~arch 18, 1994 

CHECK 

LIMIT % WARN LIMIT 
UPPER RECOV LOWER UPPER 

11B.8 107.3 78.0 117.0 
123.4 107. 7 76.0 129.0 
108.B 97.5 BB.4 126.1 

0.0 NOT APPL! CABLE 100.0 8Z.o 107.6 

0.1 101. 7 92.3 107.2 104.5 88.0 110.0 

0.0 95.0 79.9 114. 1 97.0 82.3 114.5 

1. 7 94.5 91. 7 104.3 95.7 90.0 106.6 

3.2 102.7 86.9 113.4 105.9 93.5 109 .2 

2.7 102.4 89.3 117.8 105,0 96.1 121.0 



CHEMEX Labs Alberta Inc. 
~. -----------------------

Calgary: 2021 • 41s1 Avenue N.E., T2E 6P2. Telcp!ione (403) 291·3077 FAX (403\ 291 ·9!58 
Edmod0n 9331 48th Strce\, T6B 2R4. T clephone (403) 465·9877. FAX ~03} 466·333'.? 

Sample Description 
Sample Date & Time 
Sa111pl ed By 

OJ I r:.f' 
MCLO f.:>[,1;Jv'F 
05-04-94 
MK 

Sample Type GRAB 
Sample Station Code 

PARAMETER DESCRIPTION 

Calcium - (ICP) Total 
Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
sulphate • (IC) 

PP Alkalinity 

Total Alkalinity 
pH 
Carbonate 
Bicarbonate 
Total Hardness 
Hydroxide 

Silicon - Total (ICP) 
Turbidity 
Total Anmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 

NAOUADAT 
CODE 

20D05L 
120D5L 
11D05L 

17206L 
16309L 
10151L 
1,0111L 
10301 L 
06301L 
06201L 
10602L 
08501L 

02074L 
07505L 
07206L 
D7301 L 
15423L 
15256L 
15406L 

10451 L 
10401L 
13109L 
51D03L 
33005L 
56011L 
04009L 
05009L 
48003L 
24009L 
27360L 

UNITS 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

mg/L 

mg/L 
Units 
mg/L 
mg/L 
mg/L 

mg/L 

mg/L 
NTU 

mg/L 

mg/l 

mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

.mg/L 
mg/L 

mg/L 

mg/~ 

ing/L 

mg/L 

mg/L 

mg/L 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RESULTS 

D. 1 

D.1 
D. 1 

0.02 
0.5 
1.0 
0. 1 

1.4 
5.52 
0.5 
1. 7 
0.5 
0.5 
0.09 
0.1 
0.01 
O.D03 
0.010 
0.008 
0.003 
0.018 

0.2 
5. 
0.4 
0.01 
0.0D02 
0.0D02 
O.D1 
0.001 
0.01 
0.001 
0.002 
0.003 

NOTES: Anion/cation balance is tow at 0.00, probably due to very tow level 
major ions. 
Total Acidity as CaC03 < 0.1 mg/L 

PITEAU ENGINEERING LIMITED 
ATTENTION T DABROWSKI 

TELKWA(PITEAU JOB) 
PROJ.#3773-7 

Chernex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION 
LIMIT 

D.1 
0. 1 

0. 1 

0.02 
0.5 
0.1 
0.1 
0. 1 

0.01 
0.5 
0.5 
0.5 
0.5 
0.02 
0.1 
0.01 
0.003 
0.003 
0.003 
0.003 
0.003 
0.2 
1. 
0.4 
0.01 
0.0002 
0.0002 
0.01 
0.001 
O.D1 
O.D01 
0.002 
0.003 

MILLI 
EQUIVALENTS 

0.021 

0.028 

O.D01 

94-00341·1 
PITE191·0501 

WATER 
Apri 1 19, 1994 



CHEME}{ Labs Alberta Inc. 
Calgary; 2021 • 4 \st Avenue N.E., T2E 6P2. Telephone (403) 29i·3077. f-/,'.( !403) Z9\-94Gi1 
Edrnonlon: 9331 - 48th Street T6B 2R4. Tolephorn:> {403) 465-9877 FAX 1.c,:'.,1 465<L>3? 

Sample Description 
Sample Date & Time 

Sampled By 

Sample Type 
Sample Station Code 

MCLO &rw4_ 
05-04-94 

MK 
GRAB 

PARAMETER DESCRIPTION 

Copper - Total (ICP) 

Iron - Total (ICP) 

Lead - Total (GFAA) 

Lithium - Total (ICP) 
Manganese - Total (ICP) 

Mercury - Total (CVAA) 
Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total (ICP) 
Selenium - Total (AA) 

Silver - Total (GFAA) 

Strontium - Total (ICP) 

Titanium - Total (ICP) 

Uranium - Total (IC) 

Vanadium - Total (ICP) 

Zinc - Total (JCP) 

NAQUADAT 

CODE 

29501L 
26009L 
82004L 
03009L 

25360L 
80011L 
42330L 
28350L 

34005L 

47005L 
38011L 
22011L 
92115L 

23330L 
30501L 

UNITS RESULTS 

mg/l < 0,001 
mg/L 0,01 
mg/L < 0,002 
mg/L < 0,001 
mg/L < 0,001 
ug/L < 0,05 

mg/l < 0,003 
mg/L < 0.005 
mg/L < 0, 1 
mg/L < 0,0002 
mg/L < 0,001 
mg/L < 0,002 
mg/L < 0,003 
mg/L < 0,005 
mg/L < 0,002 
mg/l 0,083 

NOTES Anion/cation balance is low at 0.00, probably due to very Low Level 
major ions. 

Total Acidity as CaC03 < 0.1 mg/l 

PITEAU ENGINEERING LIMITED 
ATTENTION T DABROWSKI 

TELK\</A(PITEAU JOB) 
PROJ. #3773-7 

Chemex Worksheet Number 94~00341-2 
Chemex Project Number PITE192-0501 

Sample Access 

Sample Matrix WATER 
Report Date April 19, l994 

DETECTION MILLI 
LIMIT EQUIVALENTS 

0.001 

0.01 
0.002 
0.001 

0.001 
0,05 
0,003 
0,005 
0, 1 
0,0002 

0,001 
0,002 
0.003 
0.005 
0,002 
'0,001 

:-
L_ _____________________________________________ _ 



CHEMEX Labs Alberta Inc. 
Calgary: 2021. 41st Avenue N.E.. T2E GP2. Te!epl1omi (403) 291-3077. FAX (403) 291·9468 
Edmonton: 9331 • 48\h Street. T68 2R4 Telephone [403) 465·:18?7. FAX {403) 466·3332 

Sample Description 
Sample Date & Time 
Sampled By 

Sample Type 
Sample Station Code 

PARAMETER 

MCLO 

05-04--94 
MK 
GRAB 

Calcium - (ICP) Total 
Magnesium - (ICP) Total 
Sodium.- (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - (IC) 

Total Alkalinity 

pH 
Sil icon - Total (ICP) 

Total Arrmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus asp 
Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (lCP) 
Copper - Total (lCP) 
J ran - Total (ICP) 
Lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

DATE 

ANALYZED 

QA/QC 

BATCH 

(DD-MM-YY) NUMBER 

08-04-94 
08-04-94 
08-04-94 
08-04-94 
07-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
07-04-94 
12-04-94 
13-04-94 
12-04-94 
08-04-94 
11-04-94 
08-04·94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
07-04-94 

10 
10 
10 
10 
1 

10 
1 
1 

10 
1 

3 

10 

10 
10 
10 

10 
10 
10 
10 
-1 -

10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION T DABROWSKI 
PROJ.#3773-7 

DUP 

Rr 

1. 1 

D.3 
0.2 
0.0 
1 .0 

1. 7 

D.O 

0. 1 

0.4 
0.0 

1.0 
2.0 
0.0 
0.0 

0.0 
0,6 
0.0 

0.3 
0.0 

0.0 

D.5 
1.0 
0.0 

0.0 
3.2 
3.2 
O.D 

0.0 

0.0 

0.0 

0.3 
0.0 

Chemex Worksheet Number 94- 00341-2 

Chemex Project Number 
Sample Access 

PITE192-0501 

Sample Matrix 
Report Date 

SPIKES 

% 

RECOV 

WARN LIMIT 

104.8 
101.6 
1D0.4 

LOWER 

92.6 
87.3 
87.7 

100.8 86.Q 
104.4 88.7 
100.0 94.1 

NOT APPL! CABLE 

NOT APPL! CABLE 

102.6 78.0 
98.9 86.8 

92.0 
93.2 
89.6 

UPPER 

110.9 
113.4 
113.0 
110.4 
107.9 
105.5 

125.7 
108. 2 
1D8.2 
106.7 
112.5 

100.0 
100.0 
8B.5 
83.0 
8B.5 

87.9 112.8 
89.6 ·112.5 

NOT APPLICABLE 

NOT APPLICABLE 

101.0 87.3 
122.D 78.7 
98.0 88.5 
97.6 
97.6 
97.8 
93.3 
96.9 
95.9 
95.3 
97.0 
96.4 
96. 1 
97.2 

114.9 

90.5 
89.7 
83.0 

0.0 

83.3 
81.7 
85.2 
89.4 
0.0 

81.7 
89.3 
77.1 

112.8 
114. 9 
108.7 
106.8 
109.8 
121.3 

0.0 

116.6 
113. 1 

111. 5 
114.9 

0.0 

111.8 
110 .9 
121.6 

WATER 

April 19, 1994 

% 

RECOV 

106.5 
102.4 
99.9 

100.4 
102.2 
100.8 

CHECK 

WARN 

LOWER 

92.5 
90.2 
87.8 
84.8 
85.2 
93.0 

NOT APPLICABLE 

NOT APPL! CABLE 

LIMIT 

UPPER 

108.9 
1D7.4 
110. 1 
109.7 
115.4 
102.4 

111.5 80.2 150.1 
98.8 90.2 105.8 

102.7 
97.8 
94.7 
90.9 
94.7 

91.8 
9D.7 
9D.D 
87.8 
90.0 

NOT APPLICABLE 

NOT APPLICABLE 

105. 1 
113.0 
113.2 
108.5 
113.2 

104.9 81.2 126.0 
125 .o 
95.0 

100.4 
107 .1 
103.2 
100.0 
104.6 
102.3 
97.2 

108.2 
98.2 
93.9 

103.7 
119 .0 

78.7 
90.7 
94.6 
93.7 
85.5 

O.D 

86.6 
82.5 
9D.5 
89.7 
36.7 
83.D 
82.7 
80.1 

126.6 
133.3 
110.3 
107.9 
110.4 

D.D 

114.0 
115. 0 
107.6 
127.0 
124.9 
109.4 
118.0 
121.0 

Note: Anion/cation balance is low at 0.00, probably due to very low level 
major ions. 
Total Acidity as CaC03 < 0.1 mg/l 



CHEMEX Labs Alberta Inc. 
Calgary; 2021 - 41st Avcnuc N C., T2E GP2, 1· d()phorie (403) 291-3077, FAX (403) 291 ·946S 
Etirnonlon · rl33; 4BH1 S!rect T68 2R4 Telephone (403) ,165·9877, I-AX (403) 466-3332 

Sample Description 

Sample Date f,i Time 
Sampled By 

Sample Type 

MCL0 
05-04-94 

MK 
GRAB 

I" -, 
r,\. f, 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION T DABROWSKI 
PROJ.#3773-7 

Chemex Worksheet Number 94-00341-2 

Chernex Project Number PITE192-0501 
Samp 1 e Access 

Sample Matrix WATER 
Sample Station Code Report Date April 19, 1994 

PARAMETER 

Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 
Vanadium - Total (ICP) 
Zinc - Total (ICP) 

DATE 
ANALYZED 

QA/QC 
BATCH 

(00-MM-YY) NUMBER 

08-04-94 
08-04·94 
08·04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
14-04-94 
08-04-94 
08-04-94 

10 
10 
10 

10 
10 
10 
10 
10 

DUP 
Rr 

0.0 
3.2 
0.0 
0.0 
0.0 
0.0 
2.3 
0.0 
D.O 
0. 7 

% 

RECOV 

96.5 
95 .1 
96.8 
98.D 
97.2 
97.8 

101.6 
100.D 
97.5 
97.1 

Note Anion/cation balance is low at 0.00, probably due to very low level 
major ions. 
Total Acidity as CaC03 < 0.1 mg/L 

SPIKES 
WARN LIMIT 
LOWER 

79.8 
79.D 
80.D 
86.2 
0.0 

92.3 
79.9 
85.7 
86.9 
89.3 

UPPER 

118.8 
123.4 
120.D 
108.8 

0.0 
107. 2 
114. 1 
109.8 
113.4 
117.8 

% 

RECOV 

104.8 
101.3 
104.D 
104.D 
106.2 
101.D 
106.8 
102.3 
105. 1 
104.5 

CHECK 
WARN 
LOWER 

78.D 
76.D 
80.D 
88.4 
82.D 
88.D 
82.3 
86.1 
93.5 
96. 1 

LIMIT 

UPPER 

117.D 
129.D 
120.0 
126.1 
107.6 
110.0 
114.5 
113. 7 

109.2 
121.D 

1-L_ ____________________________________ _j 



CHEMEX Labs Alberta Inc. 
Calgary; 2021 - 41 st Avenue N.E .. T2E 6P2. Telephone (403) 291-3077. FAX (403) 291 ·9468 
Edmonlofl 9331 • 48th SlrtW1, T66 2A4. Telephone (4031 465-9877. FAX (,l03j 466·3332 

Sample Description 
Sample Date & Time 
Sampled By 

Sample Type 
Sample Station Code 

MCLl 

05-04-94 

MK 
GRAB 

PARAMETER DESCRIPTION 

Calcium - (ICP) Total 
Magnesium - (ICP) Total 
Sodium - (ICP) Total 

Potassium ·(ICP) Total 
Chloride - Dissolved 
Sulphate - CIC} 

PP Alkalinity 

Total Alkalinity 
pH 
Carbonate 

Bicarbonate 
Total Hardness 
Hydroxide 
Silicon - Total (ICP) 
Turbidity 
Total Arrrnonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 

Total Phosphorus as P 

Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 

NAOUADAT 
CODE 

20005L 
12005L 
11005L 

17206L 
16309L 
10151L 
10111L 
10301L 
06301L 
06201L 
10602L 
08501L 

02074L 
07505L 
07206L 
07301L 
15423L 
15256L 
15406L 

10451L 
104D1L 
131D9L 
51003L 
33005L 
56011L 
04009L 
05009L 
48003L 
24009L 
27360L 

UNITS 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 
mg/L 

mg/L 
Units 
mg/l 

mg/L 
mg/L 

mg/l 

mg/l 
NTU 
mg/l 

mg/L 

mg/L 
mg/L 
mg/L 

mg/l 
mg/L 

mg/L 
mg/l 
mg/l 

mg/L 

mg/L 
mg/L 
mg/L 

7ng/L 

mg/l 

mg/L 

mg/L 

< 

< 

< 

RESULTS 

12.8 
4.10 
6.00 
1.70 
D.9 

10.1 
0.1 

34.6 
7.20 
0.5 

42.2 
48.9 
0.5 
2.19 

13.8 
0.01 
0.003 
0.142 
0.016 
0.044 
0.041 
3.8 

102. 
7.0 
0.91 

< 0.0002 

< 

D.0002 
D.03 
0.006 
0.06 
0.001 
0.016 
D.005 

NOTES : Anion/caiton balance is high at 1 .36·, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/l 

PITEAU ENGINEERING LIMITED 
ATTENTION T DABROWSKI 

TELKWA(PITEAU JOB) 
PROJ. #3773-7 

Chemex \,forksheet Number 

Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION 
LIMIT 

0.01 
0.01 
0.01 
0.02 
0.5 
0. 1 
0 .1 

0.1 
0.01 
0.5 

0.5 
0.5 
0.5 
0.02 
0.1 

0.01 
0.003 
0.003 
0.003 
0.003 
0.003 
0.2 

1. 
0.4 
0.01 
0.0002 
D.0002 
0.01 
0. 001 
0.01 
0.001 
0.002 
0,.003 

MILLI 
EQUIVALENTS 

0.639 
D.337 
0.261 
0.044 
0.025 
0.210 

0.692 

0.001 

D.010 

94-00341-6 

PITE192-050l 

WATER 
April 19, 1994 



CHEIV!EX labs Alberta Inc. 
Calgcuy - 2021 - 41 sl Avenue N.E,, T2E 6P2. Te!ephO!le (403) 291"3077 FAX (t,031 291-'.'-~':2' 
Ed mom on: 9:J31 - 461h Street, T6t3 2R4 T elep11one (403} 465•9f\7 7. Ff..X ~-:,3; 466-3:332 

Sample Description 

Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

MCll 
05-04-94 

MK 
GRAB 

PARAMETER DESCRIPTION 

Copper " Total. (ICP) 

Iron - Total (ICP) 
lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 
Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total (lCP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (lCP) 
Titanium - Total (ICP) 

Uranium - Total (IC) 
Vanadi"um - Total ( ICP) 

Zinc - Total (Ic'P) 

NAOUAOAT 
CODE 

29501L 
26009L 
82004L 
03009L 
25360L 
80011 L 
42330L 
28350L 

34005L 
47D05L 
38011L 
22011L 
92115L 
23330L 
30501 L 

UNITS 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

ug/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
rng/L 
mg/L 

RESULTS 

0.003 
1.02 

< 0.002 

< 0.001 

0.019 
< 0.05 

0.004 
0.026 

< 0.1 
< 0.0002 

0.004 
0.080 
0.011 

< 0.005. 

< 0.002 

0.023 

NOTES Anion/caiton balance is high at 1.36, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 

PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 

TELKWA(PITEAU JOB) 
PROJ. #3773-7 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 

Sample Matrix 
Report Date 

DETECTION MILLI 
LIMIT EQUIVALENTS 

0.001 
0.01 
0.002 
0.001 
0.001 
0.05 
0.003 
0.005 
0. 1 
0.0002 
0.001 
0.002 
0.003 
0.005 
0.002 
0.001 

94-00341-6 
PITE!91-050! 

WATER 
April 19, 1994 

1-
'-----------------------------------------------1 



CHEMEX Labs Alberta Inc. 
~, ________________ _ 

;algaiy 2021 - 41s1 Avenue N.E., T2E 6P2_ TeJepMne (403) 291·3077 FAX [403) 291-9468 
Edrnon\011 '9331 • 48th Street_ T6B 2R4_ TelepMne (403) 465·9877, FAX {403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

MCLI 
05-04-94 

MK 
GRAB 

Calcium - (ICP) Total 

Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - (IC) 

Total Alkalinity 

pH 
Silicon - Total (ICP) 
Total Anmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 
Copper - Total (ICP) 
Iron - Total (ICP) 
Lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

DATE 

ANALYZED 

(DD-MM-YY) 

08-04-94 
08-04-94 
08-04-94 
08-04-94 
07-04-94 
OB-04-94 
08-04-94 
OB-04-94 
08-04-94 
08-04-94 
08-04-94 
07-04-94 
12-04-94 
13-04-94 
12-04-94 
08-04-94 
11-04-94 
08-D4-94 
08-04-94 
08-04-94 
08-D4-94 
DB-D4-94 
OB-04-94 
DB-04-94 
08-04-94 
OB-04-94 
OB-04-94 
OB-04-94 
08-04-94 
08-04-94 
08-04-94 
07-04-94 

QA/QC 

BATCH 

NUMBER 

10 
10 
10 
10 

10 

10 

2 

1 

3 

10 
1 

1 
10 
10 
10 

10 
10 
10 
10 

t 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 
PROJ. #3773-7 

DUP 

Rr 

1.1 
0.3 
0.2 
0.0 
1.0 
1. 7 
0.0 
0.1 
0.4 
0.0 
0.0 
2.0 
0.0 
0.0 
0.0 
0.6 
0.0 
0.3 
0.0 
0.0 
0.5 
1 .0 

0.0 
0.0 
3.2 
3.2 
0.0 
0.0 
0.0 
0.0 
0.3 
0.0 

Chemex Worksheet Nuriber 94-0C-341 -6 

Chemex Project Number PITEl92-0501 
Sample Access 
Sample Matrix WATER 
Report Date 

SPIKES 
% WARN LIMIT 

RECOV LOWER UPPER 

104.8 
101.6 
100.4 
100.8 
104.4 
100.0 

92.6 110.9 
87.3 113.4 
B7.7 113.0 
B6.0 110.4 
B8.7 107.9 
94.1 105.5 

NOT APPLICABLE 

NOT APPLICABLE 
102.6 7B.O 
98.9 86.8 

100.0 92.0 
100.0 93.2 
88.5 
83.0 
88.5 

-B9.6 
87.9 
89.6 

NOT APPL! CABLE 

NOT APPL I CABLE 
101.0 B7.3 
122.0 7B.7 
98.0 BB.5 
97.6 90.5 
97.6 B9.7 
97.8 
93.3 
96.9 
95.9 
95.3 
97.0 
96.4 
96.1 
97.2 

114.9 

B3.0 
0.0 

B3.3 
B1. 7 
B5.2 
89.4 
0.0 

B1.7 
89.3 
77.1 

125. 7 
10B.2 
108.2 
106.7 
112. 5 
112.B 
112. 5 

112.8 
114.9 
108.7 
106.8 
109.B 
121.3 

0.0 
116.6 
113. 1 
111 . 5 
114.9 

0.0 
111 . 8 
110.9 
121.6 

April 19, 199l 

% 

RECOV 

106.5 
102.4 
99.9 

100.4 
102.2 
100.B 

CHECK 

WARN 

LOWER 

92.5 

90.2 
87.8 
84.8 
85_2 

93.0 
NOT APPL! CABLE 

NOT APPLICABLE 

LIMIT 

UPPER 

108.9 
107.4 
110. 1 
109.7 
115 .4 
102.4 

111.5 80.2 150.1 
98.8 90.2 105.8 

100.0 
97.8 
94.7 
90.9 
94.7 

91.8 
90.7 
90.0 
87.B 
90.b 

NOT APPLICABLE 
NOT APPLICABLE 

105.1 
113.0 
113.2 
108.5 
113.2 

104.9 81.2 126.0 
125.0 
95.0 

100.4 
107.1 
103.2 
100.G 
104.6 
102.3 
97.2 

108.2 
98.2 
93.9 

103.7 
119.0 

78.7 
90.7 
94.6 
93.7 
85.5 

0.0 
86.6 
82.5 
90.5 
89.7 
36.7 
83.0 
82.7 
80.1 

126.6 
133.3 

110 .3 
107.9 
110. 4 

0.0 
114.0 
115 .o 
107.6 
127.0 
124.9 
109.4 
118.0 
121.0 

Note: Anion/caiton balance is high at 1.36, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 

I 



CHEMEX Labs Alberta Inc. 
Calgary 2021 · 41 s( Avenue N.E.. T2E 6P2. Telephone (4G3J 291-3077. f AX (403) 291 ·9468 
Erlrnon1on; 9331 · 481h Stwct T6B 2R4 Teil'.'phone ('103) 465·9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

MCLl 
05-04-94 
MK 
GRAB 

Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (ICP) 

Titanium - Total (ICP} 
Uranium - Total (IC) 
Vanadium - Total (ICP) 
Zinc - Total (lCP) 

DATE QA/QC 
ANALYZED BATCH 

(DD-MM-YY) NUMBER 

08-04-94 10 
08-04-94 10 
08-04-94 10 
08-04-94 1 
08-04-.94 
08-04-94 10 
08-04-94 10 
14-04-94 10 
08-04-94 10 
08-04-94 10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 
PROJ .#3773-7 

Chemex Worksheet /iufllber 94-00341-6 

Chemex Project f1.rr:ber PITE192-0501 

Sample Access 
Sample Matrix WATER 
Report Date April 19, 1994 

SPlKES CHECK 

DUP % WARN LIMIT % WARN LlMlT 

Rr RECOV LOWER UPPER RECDV LOWER UPPER 

0.0 96.5 79.8 118.8 104.8 78.D 117.0 
3.2 95.1 79.0 123.4 101. 3 76.D 129.0 
0.0 96.8 80.0 120.0 104.0 80.0 120.0 
D.O 98.D 86.2 108.8 104.D 88.4 126.1 
O.D 97.2 0.0 D.D 106.2 82.0 107 .6 
0.0 97.8 92.3 107.2 101. 0 88.0 110.D 
2.3 101.6 79.9 114. 1 106.8 82.3 114.5 
0.0 100.0 85. 7 109.8 102.3 86. 1 113. 7 
0.0 97.5 86.9 113.4 105 .1 93.5 109.2 
0.7 97.1 89.3 117.8 104.5 96. 1 121.0 

,_ 

Note Anion/caiton balance is high at 1.36, probably due to higher level of" 

NFR & the cations being totals. 

Total Acidity as CaC03 < 0.1 mg/L 

1~· 
L_ _______________________ ~ ____________ _J 



~ 

CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E, T2E 6P2. Telephone (403) 291-3077. FAX (403) 29Hl4&8 
Edmonton; 9331 - 48ttl Street. T6B 2R4. le!cphone (403) 465-9877, FAX (403) 460-3332 

Sample Description 
Sample Date & Time 
Sampled By 

MCL3 
05-04-94 

MK 
Sample Type GRAB 
Sample Station Code: 

PARAMETER DESCRIPTION 

Calcium - (ICP) Total 

Magnesium - (ICP) Total 

Sodium - (ICP) Total 
Potassium -(ICP) Total 

Chloride - Dissolved 
sulphate - (IC) 

PP Alkalinity 

Total Alkalinity 

pH 
Carbonate 
Bicarbonate 
Total Hardness 
Hydroxide 
Sil icon - Total (ICP) 
Turbidity 
Total Arrmonia Uitrogen 
Nitrite Nitrogen as N 
Nitrate Uitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus asp 
Total Phosphorus as P 
Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum Dissolved ( I CP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 

NAOUADAT 
CODE 

20005L 
12005L 
110.05L 

17206L 
16309L 
10151L 
10111L 
10301L 
06301L 
06201L 
10602L 
08501L 

02074L 
07505L 
07206L 
07301L 
15423L 
15256L 
15406L 

10451L 
10401L 
13109L 
51003L 
33005L 
56011L 
04009L 
05009L 
48003L 
24009L 
27360L 

UNITS RESULTS 

mg/L 16.2 
mg/L 3.30 
mg/L 2.40 
mg/L 0.50 
mg/L 0.5 
mg/L 4.1 
mg/L < 0. 1 
mg/l 41.6 
Units 7.59 
mg/l < 0.5 
mg/L 50.7 
mg/L 54.1 
mg/L < 0.5 
mg/l 3.64 
NTU 59.0 
mg/L 0.01 
mg/L < 0.003 
mg/L o. 114 
mg/L 0.012 
mg/L 0.008 
mg/L 0.062 
mg/L 1.3 
mg/l 124. 
mg/L 44.0 
mg/L 0.30 
mg/L < 0.0002 
mg/L 0.0004 
mg/L 0.05 
mg/L 0.002 
mg/L < 0.01 
mg/L < 0.001 
mg/L < 0.002 
mg/l < 0.003 

NOTES: Anion/cation balance is high at 1.28, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/l 

PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 

TELKWA(PITEAU JOB) 
PROJ. #3773-7 

Chemex Worksheet N .. -:.:.:::r 

Chemex Project 
Sample Access 

Sample Matrix 
Report Date 

DETECTION 
LIMIT 

0.01 
0.01 
0.01 
0.02 
0.5 
0.1 
0.1 
0.1 
0.01 
0.5 
0.5 
0.5 
0.5 
0.02 
0. 1 
0.01 
0.003 
0.003 
0.003 
0.003 
0.003 
0.2 ,. 
0.4 
0.01 
0.0002 
0.0002 
0.01 
0.001 
0.01 
0.001 
0.002 
0.003 

Numt2-.~ 

MILLI 

EQUIVALENTS 

0.808 
0.272 
0.104 
0.013 
0.014 
0.084 

0.832 

0.001 

0.008 

9<-::341-3 

Pl-,192-0501 

WAE'<. 
Apr· 1 19, 1994 



CHEMEX Labs Alberta Inc. 
Calga,y; 2021 • 41st Avenue N.E.. T2E 6P2. Telephone {403) 291 ·3077, FAX (403) 291-9468 
Edmonton ; 9331 - 481h S!reel, T6B 2R4. Telephone (403) 465·9877. FAX (403) 466·3332 

Samp1e Description 
Sample Date & Time 
Sampled By 

Sample Type 

MCL3 
05·04·94 

MK 
GRAB 

PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 

TELKWA(PITEAU JOB) 
PROJ.#3773-7 

Chemex Worksheet Number 

Chemex Project Number 
Sample Access 
Sample Matrix 

94-00341--3 

PITE191·050l 

WATER 
Sample Station Code Report Date Apri 1 19, 1994 

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION 

Copper - Total (ICP) 
Iron - Total (TCP) 

lead - Total (GFAA) 

lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

Molybdenum - Total (TCP) 
Nickel - Total (ICP) 
Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (lCP) 
Titanium - Total (lCP) 
Uranium - Total (IC) 
Vanadium - Total (ICP) 
Zinc - Total (ICP) 

CODE 

29501L mg/L 

26009L mg/l 
82004L mg/L 
03009l mg/L 

25360L mg/l 
80011L ug/L 

42330L mg/l 
28350L mg/L 

mg/L 
34005L mg/L 
47005L mg/l 
38011L mg/L 
22011L mg/L 
92115L mg/l 
23330L mg/l 
30501L mg/L 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

0.001 

2. 11 
0.002 
0.001 
0.079 
0.05 
0.003 
0.005 
0.1 

0.0002 
0.001 
0.067 
0.020 
0.005 .. 

0.002 
0.019 

NOTES Anion/cation balance is high at 1.28, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 

LIMIT 

0.001 

0.01 
0.002 
0.001 
0.001 
0.05 
0.003 
0.005 
0. 1 

0.0002 
0.001 
0.002 
0.003 
0.005 
0.002 
0.001 

MILLI 
EQUIVALENTS 

1~ 
'-----------------------------------------------' 



CHEMEX Labs Alberta Inc. 
.~ -----------------------

Calgary : 2021 - 41 st Avenue NE, T2E 6P2, l elephone (403) 2:91,3077, FAX (403) 291-9468 
Edmon1on: 9331 - 48th S1roet T68 2R4. Telephone (403) 465-9877, FAX (403} 466-3332 

Sample Description 
Sample Date & Time 
Sampl eel By 

Sample Type 
Sample Station Code 

PARAMETER 

MCL3 
05-04-94 

MK 
GRAB 

Calcium - (ICP) Total 

Magnesium - (JCP) Total 
Sodium - (lCP) Total 
Potassium -(lCP) Total 
Chloride - Dissolved 
Sulphate - (IC) 

Total Alkalinity 

pH 
Silicon - Total (ICP) 
Total Arrrnonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus asp 
Drtho Phosphorus as P 
Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryl Uum - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cabal t - Total (ICP) 
Copper - Total (ICP) 
Iron - Total (ICP) 
Lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

DATE QA/QC 

ANALYZED BATCH 

(DD·MM-YY) HUMBER 

08-04-94 
08-04-94 
08-04-94 
08-04-94 
07-04-94 

08-04-94 
08-04-94 

08-04-94 
08-04-94 
08-04-94 

08-04-94 
07-04-94 
12-04-94 
13-04·94 
12-04-94 
08-04-94 

11-04-94 
08-04-94 

08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 

07-04-94 

10 

10 

10 

10 

1 
10 

10 

1 

1 

3 

10 

1 

10 

10 
10 

10 

10 

10 
10 

1 
10 

10 

1 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 
PROJ.#3773-7 

DUP 

Rr 

1 . 1 
0.3 
0.2 
D.0 

1.0 

1. 7 

0.0 

0.1 

D.4 

0.0 

1.0 
Z.D 

0.0 
0.0 

0.0 
0.6 
0.0 

0.3 

0.0 
0.0 

0.5 

1.0 
0.0 

0.0 

3.2 
3.2 
0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

Chemex Worksheet Number 94-00.3'11-3 

Chemex Project Number PrTE192-050l 

Sample Access 

Sample Matrix WATER 
Report Date 

% 

RECOV 

104.8 
101.6 

100.4 
100.8 
104.4 
1D0.D 

SPIKES 

WARH 

LOWER 

92.6 
87.3 
87. 7 
86.0 

88.7 
94. 1 

NOT APPL! CABLE 

HOT APPL! CABLE 

LIMIT 

UPPER 

110.9 

113.4 
113.0 
110.4 
107,9 
105.5 

102.6 78.0 125.7 

98.9 86.8 108.2 
100.0 92.0 
100.0 93.Z 
88.5 - 89.6 
83.0 87.9 
88.5 89.6 

HOT APPL! CABLE 

HOT APPL! CABLE 

101 .o 87.3 

122.0 78.7 
98.D 88.5 
97.6 90.5 

97.6 89,7 
97.8 
93.3 

96.9 
95.9 
95.3 
97.0 
96.4 
96.1 

97.2 
114.9 

83.0 
0.0 

83.3 
81.7 
85.2 
89.4 

0.0 
81.7 
89.3 
77, 1 

108.2 
106,7 

112. 5 
112. B 

112. 5 

112, 8 

114.9 
108.7 

106.8 
109,8 
121 ,3 

O.D 

116.6 
113, 1 

111. 5 

114.9 

0.0 
111. B 

110.9 
121.6 

April 19, 1994 

% 

RECOV 

106.5 
102.4 

99.9 
100.4 
102.2 
100.8 

CHECK 

WARN' 

LOWER 

92.5 
90.2 
87.8 
84.8 

85.2 
93.0 

HOT APPL! CABLE 

HOT APPLICABLE 

LIMIT 

UPPER 

108.9 
107.4 
110. 1 
109.7 
115 ,4 
102.4 

111.5 80.2 150.1 
98,8 

102.7 
97,8 

94.7 
90,9 

94.7 

90.2 

91.8 
90.7 

90.0 
87,8 

90.0 
HOT APPL! CABLE 

HOT APPLICABLE 

105 .8 

1 D5 .1 

113.D 

113. 2 

1D8.5 

113.2 

1D4,9 81.2 126.0 
125 .o 
95.0 

100.4 

107. 1 
103.2 
10D.O 

104.6 
102.3 
97.2 

108.2 
98.2 
93,9 

103.7 
119. 0 

78.7 
9D.7 

94.6 

93.7 
85.5 

0.0 

86.6 
82.5 
90,5 

89.7 
36.7 

83.0 
82.7 
80,1 

126.6 
133.3 

110.3 

107.9 
110.4 

0.0 

114.0 
115.0 
107.6 
127.D 
124,9 

109.4 
118.0 
121.0 

Note: Anion/cation balance is high at 1.28, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 



CHEMEX Labs Alberta Inc. 
Calgary- 2021 , 4 lS! Avemic NE, T2E 5P2. Teiephone (403) 291-3077 lCAX (403) 291-9:.se 
Edmonton 9331 · ,l!ltn S1,e,ot. '16B 2R4. Te',')ph::me (·:0'.ll .\65-9677 FAX: :(,3j 466·3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 

MCL3 

0S-04-94 
MK 
GRAB 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 
PROJ. #3773-7 

Chemex Worksheet Number 
Chemex Project Number 
Sarnp 1 e Access 

Sample Matrix 

94-00341-3 

Pl TE192-050i 

WATER 
Sample Station Code Report Date April 19, 1994 

PARAMETER DATE QA/QC SPIKES 
ANALYZED BATCH DUP % WARN 

Molybdenum - Total (ICP) 
Nickel - Total (ICP) 

Phosphorus - Total (ICP) 

Selenium - Total (AA) 

Silver - Total (GFAA) 

Strontium - Total (ICP) 

Titanlum - Total (ICP) 
Uranium - Total (IC) 

Vanadium - Total (ICP) 

Zinc - Total (ICP) 

(DD·MM·YY) 

08-04-94 
08-04-94 
08·04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
14-04-94 
DB-04-94 
08-04-94 

NUMBER 

10 
10 
10 

10 
10 
10 
10 
10 

Rr RECOV 

0.0 96.5 
3.2 95 .1 
o.o 96.8 
0.0 98.0 
0.0 97.2 
0.0 97.8 
2.3 101 .6 
0.0 100.0 
0.0 97.5 
0. 7 97.1 

Note Anion/cation balance is high at 1.28, probably due to higher Leve\ of 

NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 

LOWER 

79.8 
79.0 
80.0 
86.2 
0.0 

92.3 
79.9 
85. 7 
86.9 
89.3 

CHECK 
LIMIT % WARN LIMIT 

UPPER RECOV LOWER UPPER 

118.8 104.8 78.0 117 .0 
123.4 101.3 76.0 129.0 
120.0 104.0 80.0 120.0 
108.8 104.0 88.4 126.1 

0.0 106.2 82.0 107.6 
107.2 101.0 88.0 11 D. 0 
114.1 106.8 82.3 114. 5 
109.8 102.3 86.1 113.7 
113.4 105. 1 93.5 109.2 
117.8 104.5 96.1 121.0 

~-,'' 



,~ 

r-, 

CHEMEX Labs Alberta Inc. 
--------------------~ 
Catgary, 2021 , 41st Avenue NE, T2E 6P2. Telephone (403) 291·30n FAX (.103} 291·9468 
Edmonton : 9331 • 48th Street, T6B 2A4. Telephone (403) 465·9877, FAX {403) 466-3332 

Sarnple Descrlption 
Sample Date & Time 
Sarnp led By 

MCLB 
05-04-94 
MK 

Sample Type GRAB 
Sample Station Code 

PARAMETER DESCRIPTION 

Calcium - (ICP) Total 
Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - (IC) 

PP Alkalinity 
Total Alkalinity 

pH 
Carbonate 
Bicarbonate 
Total Hardness 
Hydroxide 
Sil icon - Total (ICP) 
Turbidity 
Total Arrmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue CTSS) 
Aluminum - Dissolved ( I CP) 
Antimony - Total CAA) 
Arsenic - Total (AA) 

Barium - Total (JCP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 

NAOUADAT 
CODE 

Z0005L 
12005L 
11005L 

17206L 
16309L 
10151L 
10111 L 
10301 L 
06301L 
06201L 
10602L 
08501L 

02074L 
07505L 
07206L 
07301 L 
15423L 
15256L 
15406L 

10451L 
10401L 
13109L 
51003L 
33005L 
56011L 
04009L 
05009L 
48003L 
24009L 
27360L 

UNITS RESULTS 

rng/L 15.1 
mg/L 3.90 
rng/L 3.50 
rng/L 1.40 
mg/L 2.6 
rng/L 3.4 
mg/L < 0. 1 
mg/L 34.7 
Units 7.39 
mg/L < 0.5 
rng/L 42.3 
mg/L 53.8 
mg/l < 0.5 
mg/l 5.25 
NTU 65.5 
mg/L < 0.01 
rng/L 0.003 
mg/L 0. 132 
mg/L 0.013 
mg/L 0 .014 
mg/L 0.180 
mg/L 1.2 
rng/L 95. 
mg/L 78.0 
mg/L 0.23 
mg/l < 0.0002 
mg/L 0.0008 
mg/L 0.05 
mg/L 0.001 
fug/L a.oz 
mg/L < 0.001 
mg/L 0.004 
rng/L < 0.003 

NOTES: Anion/cation balance is high at 1.49, probably due to higher Level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 

PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 

TELKWA(PITEAU JOB) 
PROJ. #3773-7 

Chernex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION 
LIMIT 

0.01 
0.01 
0.01 
0.02 
0.5 
0. 1 
0. 1 
0. 1 
0.01 
0.5 
0.5 
0.5 
0.5 
a.oz 
0.1 
0.01 
0.003 
0.003 
0.003 
0.003 
0.003 
0.2 
1. 

0.4 
0.01 
0.0002 
0.0002 
0.01 
0.001 
0.01 
0.001 
0.002 
0.003 

MILLI 
EQUIVALENTS 

0. 753 
0 .321 
0.152 
0.036 
0.073 
0.072 

0.694 

0.009 

94-0C.:-:.::-: 

PITE:~-z-osc: 

WATER 
Apri 1 19, 1994 



CHEMEX labs Alberta Inc. 
CaigJry 2021 · 41 st Avonuo N.E, T2E GP2. Telephon0 (403) 291-3077, FAX (403/ 291-9,\68 
Edmonton : 9331 • 48th Str<iel. T6B t'R4 Te!epbone (403) 4fi5-9ll77. FAX f:t'.l::!) ,1Gfi-3332 

Sample Description 

Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

MCLB 
05-04-94 
MK 
GRAB 

PARAMETER DESCRIPTION 

Copper - Total (ICP) 
Iron - Total (ICP) 
Lead - Total (GFAA) 

Lithium - Total (ICP) 
Manganese - Total (ICP) 

Mercury - Total (CVAA) 
Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 
Vanadium - Total (ICP) 

Zinc - Total (ICP) 

NAQUADAT 
CODE 

29501L 
26009L 
82004L 
03009L 
25360L 
80011L 
42330L 
28350L 

34005L 
47005L 
38011L 
22011L 
92115L 
23330L 
30501L 

UNITS 

mg/L 

mg/l 

mg/L 
mg/l 

mg/L 
ug/l 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/l 
mg/L 

mg/L 

< 

< 

< 

< 

< 

< 

RESULTS 

0.002 
3.12 
0.002 
0.001 
0. 151 
0.05 
0.003 
0.005 
0.1 
0.0002 
0.001 
0.070 
0.037 
0.005 
0.006 
0.051 

NOTES Anion/cation balance is high at 1.49, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 

PITEAU ENGINEERING LIMITED 
ATTENTION : T DABR0\1SKI 

TELKWA(PITEAU JOB) 
PROJ. #3773-7 

Chernex Worksheet Ntr1ber 

Chemex Project Number 
Sample Access 
Sample Matrix 

94<:341-1 

PIT:::92-05C: 

\./ATE~ 
Report Date April 19, 19f~ 

DETECTION MILLI 
LIMIT EQUIVALENTS 

0.001 
0.01 
0.002 
0.001 
0.001 
0.05 
0.003 
0.005 
0.1 
0.0002 
0.001 
0.002 
0.003 ~-,· 
0.005 
0.002 
0.001 

1-
c_ ____________________________________ .....J 



CHEMEX Labs Alberta Inc. 
"~ ------------------------

Calgary: 2021 • 41st Av0nu,:; N.L T2E 6P2 Talephone {403) 291-3077, FAX (403) 291"9468 
Edmontcn · 9331 - 481h Street, T68 2R4 Telephone (403) 465-9877, FAX (403) 466•3332 

Sample Description 

Sample Date & Time 

Samp 1 ed By 

Sample Type 
Sample Station Code 

PARAMETER 

MCL8 

05·04·94 

MK 

GRAB 

Calcium - (ICP) Total 
Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 

Chloride - Dissolved 
Sulphate - (IC) 

Total Alkalinity 

pH 
Silicon - Total (JCP) 
Total Anmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (TCP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (JCP) 
Cadmjum - Total (GFAA) 
Chromium - Total (ICP) 
Cabal t - Total (ICP) 
Copper - Total (ICP) 
Iron - Total (ICP) 
Lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

DATE 

ANALYZED 

QA/QC 

BATCH 

(OO·MM·YY) NUMBER 

08·04·94 
08·04·94 
08·04·94 
08·04·94 
07·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
07-04·94 
12·04·94 
13·04·94 
12·04·94 
08·04·94 
11·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
08·04·94 
07·04·94 

10 
10 
10 
10 
1 

10 

1 

10 
1 

3 

10 

10 
10 
10 

10 

10 

10 
10 

T 

10 

10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION T DABROWSKI 
PROJ.#3773-7 

OUP 

Rr 

,. 1 

0.3 
0.2 
0.0 

1 .0 

1.7 
0.0 
0.1 
0.4 

0.0 

1 . 0 

2.0 
0.0 

0.0 

0.0 

0.6 
0.0 

0.3 
0.0 

0.0 

0.5 

1.0 
0.0 

0.0 

3.2 
3.2 
0.0 

0.0 

0.0 

0.0 

0.3 
0.0 

Chr~mex Worksheet Number 94-00341 ~ l 

Chemex Project Number PITE192-0501 

Sample Access 

Sample Matrix WATER 
Report Date 

SPIKES 

% 

RECOV 

WARN LIMIT 

104.8 
101.6 
100.4 

LO\.JER 

92.6 
87.3 
87.7 

100.8 86.0 
104.4 88.7 
100.0 94.1 

NOT APPL! CABLE 

NOT APPLICABLE 
102.6 78.0 
98.9 86.8 

100.0 92.0 
100.0 93.2 
88.5 ·89.6 
83.0 87.9 
88.5 89.6 

NOT APPL! CABLE 

NOT APPL! CABLE 

UPPER 

110.9 
113.4 
113.0 
110.4 
107.9 
105 .5 

125.7 
108.2 
108.2 
106.7 
112.5 
112.8 
112.5 

101.0 87.3 112.8 
122.0 78.7 114.9 
98.0 
97.6 
97.6 
97.8 
93.3 
96.9 
95.9 
95.3 
97.0 
96.4 
96.1 
97.2 

114.9 

88.5 
90.5 
89.7 
83.0 

0.0 
83.3 
81. 7 
85.2 
89.4 

0.0 

81.7 
89.3 
77. 1 

108,7 
106,8 
109.8 
121.3 

0.0 
116.6 
113. 1 
111.5 
114.9 

0.0 
111.8 
110.9 
121.6 

April 19, 1994 

% 

RECOV 

106.5 
102.4 
99.9 

100.4 
102.2 
100.8 

CHECK 
WARN 

LOWER 

92.5 
90.2 
87.8 
84.8 
85.2 
93.0 

NOT APPL! CABLE 

NOT APPLICABLE 

LIMIT 

UPPER 

108.9 
107.4 
110.1 
109.7 
115. 4 
102.4 

111.5 80.2 150.1 
98.8 90.2 105.8 

102. 7 
97.8 
94.7 

91.8 
90.7 
90.0 

90.9 87.8 
94.7 90.0 

NOT APPL! CABLE 

NOT APP LI CABLE 

105. 1 
113.0 
113.2 
108.5 
113.2 

104.9 81.2 126.0 
125 .0 
95.0 

100.4 
107. 1 
103.2 
100.0 
104.6 
102.3 
97.2 

108.2 
98.2 
93.9 

103.7 
119.0 

78.7 
90. 7 
94.6 
93.7 
85.5 

0.0 

86.6 
82.5 
90.5 

89.7 
36.7 
83.0 
82.7 
80.1 

126.6 
133.3 

110 .3 
107.9 
110. 4 

0.0 

114.0 
115. 0 
107.6 
127.0 
124.9 
109.4 
118. O 
121 . 0 

Note: Anion/cation balance is high at 1.49, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/l 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 · 41!,t Avem.1e Ne,_ Tn,: 51'2. T,}iephone {403j 291<!077 "AX (403) 291-il~SB 
Edrnonton H331 46th Strnct T6B 2R4. T8iepho11,~ (•103'; 46::i-9877, FIS :-'03) 466-3332 

Samp1e Description 
Sample Date & Time 
Sampled By 
Sample Type 

MCLB 
05-04-94 
MK 
GRAB 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 
PROJ.#3773-7 

Chemex WorkSheet Number 94-00341-1 
Chemex Project ·Number PITE192-0S01 
Sample Access 

Sample Matrix WATER 
Sample Station Code : Report Date Apri 1 19, 1994 

PARAMETER 

Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (ICP) 

Titanium - Total (ICP) 
Uranium - Total CIC) 
Vanadium - Total (ICP) 
Zinc - Total (ICP) 

DATE 
ANALYZED 

(DD-MM-YY) 

D8·04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
14-04-94 
08-04-94 
08-04-94 

DA/QC 
BATCH 
NUMBER 

10 
10 
10 

10 
10 
10 
10 
10 

SPIKES 
DUP % WARN 
Rr RECOV LOWER 

D.D 96.5 79.8 
3.2 95.1 79.0 
O.D 96.8 80.0 
D.O 98.D 86.2 
D.D 97.2 0.0 
D.O 97.8 92.3 
2.3 101.6 79.9 
D.O 100.0 85.7 
0.0 97.5 86.9 
D. 7 97.1 89.3 

Note Anion/cation balance is high at 1.49, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 

CHECK 
LIMIT % WARN LIMIT 
UPPER RECOV LOWER UPPER 

118.8 104.8 78.0 117 .D 
123.4 101.3 76.D 129.0 
120.0 104.0 80.0 120.0 
108.8 104.0 88.4 126.1 

0.0 1D6.2 82.0 107.6 
107.2 1D1. 0 88.0 110.0 
114. 1 106.8 82.3 114.5 
109.8 1D2.3 86.1 113. 7 
113.4 1 OS. 1 93.5 109.2 
117.8 104.5 96.1 121.0 

--



_,--,. CHEMEX Labs Alberta Inc. 
----------------·····-····-······-··· 

\:algnry 2021 - 41st Avenue NE. T2E 6P2. Telephone {403) 291-.1077. FAX {,103129Hl4/i8 
Edmonion '. 9331 - 48th Street, TGB 2R4 Telephone (403) 465·9877, FAX /403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 

MCL9 
05-04-94 
MK 

Sample Type GRAB 
Sample Station Code 

PARAMETER DESCRIPTION 

Calcium - (ICP) Total 

Magnesium - (ICP) Total 
Sodium - (ICP) Total 

Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - (IC) 

PP Alkalinity 

Total Alkalinity 

pH 
Carbonate 

Bicarbonate 
Total Hardness 
Hydroxide 
Silicon - Total (ICP) 
Turbidity 
Total Anmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total CAA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (TCP) 
Cobalt - Total (ICP) 

NAOUADAT 
CODE 

20D05L 
12005L 
11005L 

17206L 
16309L 
10151L 
10111L 
10301L 
06301L 
D6201L 
10602L 
08501L 

02074L 
07505L 
07206L 
07301 L 
15423L 
15256L 
15406L 

10451L 
10401L 
13109L 
51003L 
33D05L 
56011L 
04009L 
05009L 
48003L 
24009L 
27360L 

UNITS RESULTS 

mg/l 14.6 
mg/L 5.10 
mg/L 4 .10 
mg/L 1.50 
mg/L 1.0 
mg/L 5.3 
mg/L < 0.1 
mg/L 34.7 
Units 7.25 
mg/L <" 0.5 
mg/L 42.3 
mg/L 57.5 
mg/L < 0.5 
mg/L 7 .11 
NTU 105. 
mg/l ·0.02 
mg/l 0.003 
mg/l 0.126 
mg/L 0.020 
mg/L 0.029 
mg/L 0.248 
mg/L 2.2 
mg/L 132. 
mg/l 105. 
mg/L 0.79 
mg/L O.ODD2 
mg/L O.ODD7 
mg/l 0.07 
mg/l O.OD2 
riig/l 0.02 
mg/l < O.OD1 
mg/L < O.OD2 
mg/L < 0.003 

NOTES : Anion/cation balance is high at 1.62, probably due to higher level of 
NFR & the cationS being totals. 
Total Acidity as CaC03 < 0.1 mg/L 

PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 

TELKWA(PITEAU JOB) 
PROJ. #3 773- 7 

Chemex Worksheet l/Jrnber 

Chernex Project Number 

Sample Access 
Sample Matrix 
Report Date 

DETECTION 
LIMIT 

0.01 
0.01 
0.01 
0.02 
0.5 
0.1 
0.1 
0.1 
0.01 
0.5 
0.5 
0.5 
0.5 
0.02 
o. 1 
0.01 
0.003 
0.003 
0.003 
0.003 
O.D03 
0.2 
1. 
0.4 
0.01 
0.0002 
0.0002 
0.01 
0.001 
0.01 
0.001 
0.002 
0.003 

MILLI 
EQUIVALENTS 

0.729 
0.420 
0.178 
0.03~ 
0.028 
0. 110 

0.694 

0.001 

0.009 

94-00341-4 
PITE192-0501 

WATER 

April 19, 1994 



CHEMEX Labs Alberta Inc. 
Calgary 2021 · ,Jfa! /\v(lm1e NE, T2E 6P2 fo/cpho11c (403) 291·3077. FAX (403, 29Hl~68 
Edmonton ; 9331 • 46th Street, T6B 2R4 _ Tfllnphone (403) 465·9877, FAK (403) 466<3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

MCL9 
05-04-94 

MK 
GRAB 

PARAMETER DESCRIPTION 

Copper - Total (ICP) 
Iron - Total (ICP) 

lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 
Molybdenum - Total (ICP) 

Nickel - Total (ICP) 
Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 
Vanadium - Total (ICP) 
Zinc - Total (ICP) 

NAOUADAT 
CODE 

29501L 
26D09L 
82004L 
03D09L 
25360L 
80D11L 
4233DL 
28350L 

34005L 
47005L 
38011L 
22011L 
92115L 
23330L 
3D501L 

UNITS RESULTS 

mg/l 0.01D 
mg/L 5.34 
mg/l < 0.002 
mg/l < O.DD1 
mg/L 0.185 
Ug/L < 0.05 
mg/L < 0.003 
mg/l 0.006 
mg/L 0.2 
mg/L < 0.0D02 
mg/L < D.D01 
mg/L O.D86 
mg/L 0.067 
mg/L < 0.005 
mg/L 0.013 
mg/L D.D30 

NOTES Anion/cation balance is high at 1.62, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 

PITEAU ENGINEERING LIMITED 
ATTENTION T DABROWSKI 

TELKWA(PITEAU JOB) ·~· 
PROJ.#3773-7 

Chemex Worksheet Number 94-00341-4 
Chemex Project Number PITE!92-0501 
Samp 1 e Access 
Sample Matrix WATER 
Report Date April 19, 1994 

DETECTION MILLI 
LIMIT EOU I VALENTS 

0.001 
0.01 
0.002 
O.D01 
D.001 
O.D5 
0.003 
O.OD5 
0. 1 
D.0002 
D.001 
0.002 
0.003 

'-~""' 
0.005 
0.002 
D.001 

1-" 
'-----------------------------------------------



-" 
CHEMEX Labs Alberta Inc. 
------------------------
Jalgary; 2021 • 41st Avem,e N.E., T2E 6P2. Tclephorui (403) 291·3077, FAX (403) 291-9468 
Edmonton'. 9331 • 48th Street, T6B 2n-1. Telept1one (403) 465·9B77. FAX (403) 465-3332 

Samp l _e Description MCL9 

Sample Date & Time 05-04-94 
Sampled By MK 
Sample Type GRAB 
Sample Station Code 

PARAMETER 

Calcium - (ICP) Total 

Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - (IC) 

Total Alkalinity 

pH 
Silicon - Total (ICP) 
Total Arrmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus asp 
Ortho Phosphorus as P 
Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 
Copper - Total (ICP) 
Iron - Total (ICP) 
Lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

DATE QA/QC 

ANALYZED BATCH 

(DD·MM·YY) NUMBER 

08-04-94 
08-04-94 
08-D4-94 
08-04-94 
07-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04·94 
08-04-94 
08-04-94 
07-04-94 
12-04-94 
13-04-94 
12-04-94 
08-04-94 
11-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08·D4·94 
08-04-94 
08-04-94 
08-04-94 
07-04-94 

10 
10 
10 
10 

10 

10 

3 

1 
10 

10 
10 
10 
1 

10 
10 
10 
10 
1 

10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 
PROJ. #3 773-7 

DUP 

Rr 

1. 1 

0.3 
0.2 
0.0 
1.0 
1.7 
0.0 
0.1 
0.4 
0,0 
1.0 
2.0 
D.O 

D.O 

0.0 
0.6 
D.O 

0.3 
0.0 
0.0 
0.5 
1.0 
O.D 

0.0 
3,2 
3.2 
0.0 
0.0 
0.0 
D.O 

0.3 
0.0 

Chemex \.forksheet flumber 9~-00341-4 

Chemex Project Nu:nber FlTEi92-0501 

Sample Access 
Sample Matrix WATER 

Report Date April 19, 1994 

% 

RECOV 

104.8 
101.6 
100.4 
100.8 
104.4 
100.0 

SPIKES 

WARN 

LOWER 

92.6 
87.3 
87.7 
86.0 
88.7 
94.1 

NOT APPL! CABLE 

NOT APPL! CABLE 

LIMIT 

UPPER 

110.9 
113.4 
113.0 
110.4 
107.9 
105.5 

102.6 78.0 125.7 
98.9 

100.0 
100.0 
88.5 
83.0 

86.8 
92.0 
93.2 

•"89.6 
87.9 

88.5 89.6 
NOT APPL! CABLE 

NOT APPL! CABLE 

101.0 87.3 
122.0 78.7 
98.0 88.5 
97.6 
97.6 
97.8 
93.3 
96.9 
95.9 
95.3 
97.0 
96.4 
96. 1 
97.2 

114.9 

90.5 
89.7 
83.0 
0.0 

83.3 
81.7 
85.2 
89.4 

0.0 
81.7 
89.3 
77.1 

108.2 
108.2 
106.7 
112.5 
112.8 
112.5 

112.8 
114.9 
108.7 
106.8 
109.8 
121.3 

0.0 
116.6 
113. 1 
111. 5 
114.9 

0.0 
111 . 8 
110.9 
121.6 

% 

RECOV 

106.5 
102.4 
99.9 

100.4 
102.Z 
100.8 

CHECK 

WARN 

LOWER 

92.5 

90.2 
87.8 
84.8 
85.2 
93.0 

NOT APPL! CABLE 

NOT APP LI CABLE 

LIMIT 

UPPER 

108.9 
107.4 
110. 1 
109.7 
115.4 
102.4 

111.5 80.2 150.1 
98.8 

102.7 
97.8 
94.7 
90.9 
94.7 

90.2 
91.8 
90.7 
90.0 
87.8 
90.0 

NOT APPL! CABLE 

NOT APPLICABLE 

105.8 
105.1 
113. 0 
113.2 
108.5 
113.2 

104.9 81.2 126.0 
125 .0 
95.0 

100.4 
107. 1 
103.2 
100.0 
104,6 

102.3 
97.2 

108.2 
98.2 
93.9 

103.7 
119.0 

78.7 
90.7 
94.6 
93.7 
85.5 
0.0 

86.6 
82.5 
90.5 
89.7 
36.7 
83.0 
82.7 
80. 1 

126.6 
133.3 
110.3 
107.9 
110. 4 

0.0 
114.0 
115.0 
107.6 
127.0 
124.9 
109.4 
118.0 
121.0 

Note : Anion/cation balance i-s high at 1.62, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < D.1 mg/L 



CHEMEX Labs Alberta Inc. 
Ca.lgc1ry: 2021 , 41 SI AvenlJe N.E, T2E 6P2 _ relepf)Otle (403) 291 ·3077. FAX (403) 291-9468 
Edmon1on. 9331 , 48th Street, Tf.\B 2FH Tol,;,pt,on() (403) 465•9877. FAX (403) 466,3332 

Sample Description 
Sample Date & Time 
Sampled By 

Sample Type 

MCL9 
05-04-94 
MK 
GRAB 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION : T DABROWSKI 
PROJ.#3773-7 

Chemex Worksheet Number 94-00341-4 
Chemex· Project Number PITE192-D501 
Sample Access 
Sample Matrix WATER 

Sample Station Code Report Date April 19, 1994 

PARAMETER 

Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total (ICP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 
Vanadium - Total (ICP) 
Zinc - Total (ICP) 

DATE 
A~ALYZEQ 

(DD-MM-YY) 

08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
D8-D4-94 
08-04-94 
14-04-94 
08-04-94 
08-04·94 

QA/QC 

BATCH 
NUMBER 

10 
10 
10 

1D 
10 
10 
10 
10 

DUP % 

Rr RECOV 

0.0 96.5 
3.2 95.1 
0.0 96.8 
0.0 98.0 
0.0 97.2 
0.0 97.8 
2.3 101.6 
0.0 100.0 
0.0 97.5 
0.7 97.1 

Note Anion/cation balance is high at 1.62, probably due to higher level of 
NFR·& the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/l 

SPIKES CHECK 
WARN LIMIT % WARN LIMIT 
LOWER UPPER RECOV LOWER UPPER 

79.8 118.8 104.8 78.0 117 .0 
79.0 123.4 101.3 76.0 129.0 
8D.O 120.0 104.0 80.0 120.0 
86.2 108.8 104.0 88.4 126.1 
0.0 0.0 106.2 82.0 1D7.6 

92.3 107.2 101.0 88.D 110.0 
79.9 114. 1 106.8 82.3 114.5 
85.7 109.8 102.3 86.1 113. 7 
86.9 113.4 105. 1 93.5 109.2 
89.3 117.8 104.5 96.1 121.D 

~· 

1-
'--------------------------------------



CH EM EX Labs Alberta Inc. 
Cal gar,, 2021 • 41 Sl Avenue N.E,, T2E 6P2. Telephone {403) 291-3077. FAX (403) 291-9468 
E.dmcr;:;--,. 9331 • 48th Street. T6B 2R4 Telephone {403) 465-9877, FAX (403) 466-3332 

Samp1e Description 
Samp i e Date & Time 

Samp·1ed By 

Sample Type 

Sample Station Code 

MCL!O 

05-04-94 

MK 
GRAB 

PARAMETER DESCRIPTION 

Calcium - (ICP) Total 

Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 

Chloride - Dissolved 
Sulphate - (IC) 

PP Alkal lnity 

Total Alkalinity 
pH 
Carbonate 
Bicarbonate 
Total Hardness 
Hydroxide 

Silicon - Total (ICP) 

Turbidity 

Total Anmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 

Total Dissolved Phosphorus asp 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - CJCP) - Total 
Total Filterable Residue CTDS) 
Non-Filterable Residue (TSS) 
Aluminum Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 

Barium - Total (ICP) 

Beryllium - Total (lCP) 
Boron - Total (ICP) 

Cadmium - Total (GFAA) 
Chromium - Total (TCP) 
Cabal t - Total (JCP) 

NAQUADAT 

CODE 

20005L 

12005L 
110D5L 

17206L 
16309L 
10151L 
10111L 
10301L 
06301 L 

06201L 
10602L 
08501L 

02074L 
07505L 
07206L, 

D7301L 
15423L 
15256L 
15406L 

10451L 
10401L 
13109L 

51003L 
33005L 
56011L 
04009L 
05009L 
48003L 

24009L 
2736DL 

UNITS 

mg/L 
mg/L 
mg/l 

mg/L 
mg/L 
mg/L 
mg/l 
mg/l 

Units 
mg/L 
mg/L 
mg/l 

mg/l 
mg/L 

NTU 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 
mg/L 

mg/l 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

iilg/l 
mg/L 

mg/L 
mg/L 

< 

< 

< 

< 

< 

< 

RESULTS 

10.6 
3.80 
3.50 
1.20 
0,8 

3.2 
0 .1 

27.7 
7.23 
0,5 

33,8 

42.1 
0.5 
5.71 

60.0 
0.01 
0.004 

0.142 
0.017 
0.031 
0.212 

1 . 2 
98, 

88.0 

0.66 
0.0002 
0.00D3 
0.05 
0.003 
0.01 

0.001 
0.007 
0.003 

NOTES: Anion/cation balance is high at 1.56, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/l 

PITEAU ENGINEERING LIMITED 
ATTENTION T DABROWSKI 

TELKWA(PITEAU JOB) 
PROJ. #3 773-7 

Chemex Worksheet Number 
Chemex Project Number 

Sample Access 
Sample Matrix 

Report Date 

DETECTION 

LIMIT 

D.01 
0.01 
0.01 

0.02 
0.5 
0. 1 

0. 1 

0. 1 

D.01 
0.5 
0.5 

0.5 
D.5 
0.02 
D.1 
0.01 
0.003 

0.003 
0.003 
0.003 
O.D03 

0.2 

1. 
0.4 
0.01 

0.0002 
0.0002 
0.01 
0.001 
0.01 

0.001 
0.002 
0.003 

MILLI 

EQUIVALENTS 

0.529 

0.313 
0.152 

0.031 
0.023 
0.066 

0.554 

0.001 

0.010 

94-00341-S 
PJTE192·050l 

WATER 

Apri I 19, 1994 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 • 41st AvemJO N.E,, T2E 6P2. Telephone {403) 291-3077, FAX (403) 291-9.168 
Edmonton. 9331 48111 Stroe1, T6B 2R4 Telephone (403) 465-9877. FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sam~l ed By 

Sample Type 

MCLJO 

05-04-94 

MK 
GRAB 

PITEAU ENGINEERING LIMITED 
ATTENTION : T OABROWSKI 

TELKWA(PITEAU JOB) 
PROJ .#3773-7 

Chemex Worksheet r..; ... ~.;:;er 

Chemex Project Nurri::;e, 
Sample Access 

Sample Matrix 

94-00341-5 
?1TE192-0501 

WATER 
Sample Station Code Report Date April 19, 1994 

PARAMETER DESCRIPTION NAOUADAT UNITS RESULTS DETECTION 

Copper - Total (ICP) 
Iron - Total (ICP) 
Lead - Total (GFAA) 
Lithium - Total (lCP) 
Manganese - Total (ICP) 

Mercury - Total (CVAA) 

Molybdenum - Total (ICP) 
Nickel - Total (ICP) 
Phosphorus - Total (lCP) 
Selenium - Total (AA) 
Silver - Total (GFAA) 
Strontium - Total (ICP) 
Titanium - Total (ICP) 
Uranium - Total (IC) 
Vanadium - Total (ICP) 
Zinc - Total (ICP) 

CODE 

29501L 
26009L 
82004L 
03009L 
25360L 
80011L 
42330L 
28350L 

34005L 
47005L 
38011L 
22011L 
92115l 
23330L 
30501L 

mg/L 

mg/L 
mg/L 

mg/L 
mg/L 

ug/l 

mg/L 
mg/L 

mg/l 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

< 

< 

< 

< 

< 

< 

< 

< 

0.001 
3.16 
O.D02 
0.001 
0. 111 
D.05 
0.003 
D.014 
0.1 
0.0002 
0.001 
0.066 
D.D34 
0.005 . 

0.002 
D.031 

NOTES Anion/cation balance is high at 1.56, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 

LIMIT 

0.001 
0.01 
0.002 
0.001 
0.001 
0.05 
0.003 
0.005 
0.1 
0.00D2 
0.001 
0.002 
O.DD3 
0.005 
0.002 
0.001 

Milli 
EQUIVALENTS 

1-
L..._ _____________________________________________ _j 



.~. CHEMEX Labs Alberta Inc. 
Calgary 2021 • 41st Avanuo N L. T2E 6P2. Tell..'phone (403) 291 -3077, FAX (403) 291-946& 
Edmonlon, 9331 48th S1rcoL T68 2R4. Telephone (403) 465·9877, PAX \403) 4(,6-3332 

Sample Description MCLlO 

Sample Date & Time 05-04-94 
s,mp I ed By MK 

Sample Type GRAB 

Sample Station Code: 

PARAMETER 

Calcium - (ICP) Total 
Magnesium - (ICP) Total 
Sodium - (ICP) Total 
Potassium -(ICP) Total 
Chloride - Dissolved 
Sulphate - (JC) 

Total Alkalinity 
pH 
Silicon - Total (ICP) 
Total Arrrnonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 

Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Arsenic - Total (AA) 
Barium - Total (ICP) 
Beryllium - Total (ICP) 
Boron - Total (ICP) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Cobalt - Total (ICP) 
Copper - Total (JCP) 
Iron - Total (ICP) 
Lead - Total (GFAA) 
Lithium - Total (ICP) 
Manganese - Total (ICP) 
Mercury - Total (CVAA) 

DATE QA/QC 

ANALYZED BATCH 

(DD-MM-YY) NUMBER 

08-04-94 10 
08-04-94 
08-04-94 
08-04-94 
D7-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
07-04-94 
12-04-94 
13-04-94 
12-04-94 
08-04-94 
11-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
DB-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
08-04-94 
07-04-94 

10 
10 
10 

10 
1 
1 

10 

3 

1 
10 

1 

10 
10 

10 
1 

10 
10 

10 

10 
-1 

10 

10 

1 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION T DABROWSKI 
PROJ. #3 773-7 

DUP 

Rr 

1. 1 
0.3 
0.2 
D.D 

1.0 
1.7 
0.0 
0.1 
0.4 
0.0 
1.0 
2.0 
0.0 
0.0 
0.0 
0.6 
o.o 
0.3 
0.0 

0.0 

0.5 
1.0 
0.0 

0.0 
3.2 
3.2 
0.0 
O.D 

D.D 

0.0 
0.3 
0.0 

Chemex Worksheet Number 94-00341-S 

Chemex Project Number PITE192-0501 
Sample Access 

Sample Matrix WATER 
Report Date April 19. 1994 

SPIKES 

% WARN LIMIT 

RECOV LOWER UPPER 

104.8 92.6 110.9 
101.6 87.3 
100.4 87.7 
100.8 86.0 
104.4 88.7 
100.0 94.1 

NOT APPL! CABLE 

NOT APPL! CABLE 

102.6 78.0 
98.9 

10D.O 

100.0 
88.5 
83.0 
88.5 

86.8 
92.0 
93.2 
89.6 
87.9 
89.6 

NOT APPL! CABLE 

NOT APPL! CABLE 

101.0 87.3 
122.0 78. 7 
98.0 
97.6 
97.6 
97.8 
93.3 
96.9 
95.9 
95.3 
97.0 
96.4 
96.1 
97.2 

114. 9 

88.5 
90.5 
89.7 
83.0 
0.0 

83.3 
81.7 
85.2 
89.4 

0.0 
81. 7 

89.3 
77.1 

113.4 
113.D 
110.4 
107.9 
105 .5 

125. 7 
108.2 
108.2 
106.7 
112. 5 
112.8 
112. 5 

112.8 
114.9 
108.7 
106.8 
109.8 
121.3 

0.0 
116.6 
113. 1 
111.5 
114.9 

0.0 
111.8 
110.9 
121.6 

% 

RECOV 

106.5 
102.4 
99.9 

100.4 
102.2 
100.8 

CHECK 
WARN 

LOWER 

92.5 
90.2 
87.8 
84.8 
85.2 
93.0 

NOT APPL! CABLE 

NOT APPL! CABLE 

LIMIT 

UPPER 

108.9 
107.4 
110. 1 
109.7 
115 .4 
102.4 

111_5 80.2 15D.1 
98.8 

102.7 
97.8 
94.7 
90.9 
94.7 

90.2 
91.8 
90.7 
90.0 
87.8 
90.0 

NOT APP LI CABLE 
NOT APPLICABLE 

105 .8 
105. 1 
113 .0 
113.2 
108.5 
113.2 

104.9 81.2 126.D 
125 .o 
95.0 

100.4 
107 .1 
103.2 
100.0 
104.6 
102.3 
97.2 

108.2 
98.2 
93.9 

103.7 
119.0 

78.7 
90.7 
94.6 
93.7 
85.5 
0.0 

86.6 
82.5 
90.5 
89.7 
36.7 
83.D 
82.7 
80.1 

126.6 
133.3 
110.3 
107.9 
110.4 

0.0 

114.0 
115. 0 
107.6 
127.0 
124.9 
109 .4 
118.0 
121.0 

Note: Anion/cation balance is high at 1.56, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 



CHEMEX 
BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 

Labs Alberta Inc. PIT EAU ENGINEERING LIMITED 
ATTENTION T DABROWSKI 

Calgary '2021 • 41st Avenue N.E., T,!E 5P2. T olophone (403j 291-3077, FAX (403'. 291 ,9.:03 
Edmonton: 9331 • 48th Stn:et, nm 2R4. Telephone (403) 455·8877, FAX ,403) 466,3332 

PROJ. #3 773- 7 

Sample Description MCL!O Chemex Worksheet Number 94-00341-5 
Sample Date & Time 05-04-94 
Sampled By MK 
Sample Type GRAB 
Sample Station Code 

PARAMETER DATE QA/QC 

ANALYZED BATCH DUP % 
(DD-MM-YY) NUMBER Rr RECOV 

Molybdenum - Total (ICP) 08-04-94 10 0.0 96.5 
Nickel - Total (ICP) 08-04-94 10 3.2 95.1 
Phosphorus - Total (JCP) 08-04-94 10 0.0 96.8 
Selenium - Total (AA) 08-04-94 0.0 98.D 
Silver - Total (GFAA) 08-04-94 0.0 97.2 
Strontium - Total (ICP) 08-04-94 10 0.0 97.8 
Titanium - Total (ICP) 08-04-94 10 2.3 101.6 
Uranium - Total (IC) 14-04-94 10 0.0 100.0 
Vanadium - Total (ICP) 08-04-94 10 0.0 97.5 
Zinc - Total (ICP) 08-04-94 10 0.7 97.1 

Note Anion/cation balance is high at 1.56, probably due to higher level of 
NFR & the cations being totals. 
Total Acidity as CaC03 < 0.1 mg/L 

Chemex Project Number PITE192-050l 
Sample Access 
Sample Matrix WATER 
Report Date Apri 1 19, 1994 

SPIKES CHECK 
WARN LIMIT % WARN LIMIT 
LOWER UPPER RECOV LOWER UPPER 

79.8 118.8 104.8 78.0 117.0 
79.0 123.4 101.3 76.0 129.0 
80.0 120.0 104.0 80.0 120.0 
86.2 108.8 104.0 88.4 126.1 
0.0 0.0 106.2 82.0 107.6 

92.3 107.2 101.0 88.0 110.0 
79.9 114. 1 106.8 82.3 114 .5 
85.7 109.8 102.3 86.1 113.7 
86.9 113.4 105. 1 93.5 109.2 
89.3 117.8 104.5 96.1 121.0 

i-.__ ___________________________________ __j 



CHEMEX Labs Alberta Inc. _____________________ ,,_,_ 

Calgar; 2021 - .:isi :.,enu(! N 2 T2E t5P::. Teieol',one (403) 291·3077 FAX (4031291,;.:;:;a 
EdrrO~l.'.)r'"a 933, - -!/W, St1Be1, T&B 2rl4, Te,eotione (403) <165-9877', F.AX '403) 466,3332 

Sampie Oescr:ot1on 

Sampie Date & Time 
Sampled By 

Sample Type 
Sample Station Code 

STEELHEAO.CHUM SALMOll,DOLLY VARDEN 

December 14, 1993 

MF 
COMPOSITE 

PARAMETER DESCRIPTION NAQUADAT 

CODE 

Moisture Content 
Arsenic (AA) 

Selenlum (AA) 

Antimony (AA) 

lead (GFAA) 

Cadmium ( GFAA) 

Total Mercury· (CVAA) 

Chromium (ICP) 

Nickel (ICP) 

UNITS 

% 

ug/g 

Ug/g 

Ug/g 

ug/g 

ug/g 

ug/kg 

Ug/g 

ug/g 

RESULTS 

76.5 
< 0.2 

< 0.2 

< 0.2 

< 0.2 

< 0.1 

< 20 

< 

< 

PITEAU ENGINEERING LIMITED 
ATTENTION : MURRAY FITCH 

PROJ. #3773-1 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 

93-03754-lC 

KOMEDl0-0501 

FISH 

Report Date March 18, 1994 

DETECTION 

LIMIT 

0. 1 

0.2 

0.2 

0.2 

0.2 

0. 1 

20 

1. 

1. 

MILLI 

EQUIVALENTS 

. 



CHEMEX Labs Alberta Inc. 
Gaigarv 2021 • 41st Avenw1 N.E f2E 5P2. Tolophone \403) 291-3077. c;,.-,. -.!031 291.9-:155 
Eclrnr,;ntor. 9331 · 48th Street T6B 2R4 Telep/lone (403J 4G5-987'l F"-X .. JU. 466<l332 

Sa~p1e Description 
Sample Date & Time 
Sampled By 
Sarnp 1 e Type 

Sample Station Code 

PARAMETER 

Arsenic (AA) 

Selenium (AA) 
Antimony (AA) 

Lead (GFAA) 

Cadmium ( GFAA) 

Total Mercury- (CVAA) 

Chromium (ICP) 

Nickel (ICP) 

STEELHEAD ,CHUM SALMON, DOLLY VARDEN 

December 14, 1993 

MF 
COMPOSITE 

DATE QA/QC 

ANALYZED BATCH 
(DD-MM-YY) NUMBER 

30-12-93 2 
30-12-93 2 
30-12-93 
30-12-93 
24-12-93 
11·01-94 
23-12-93 11 
23-12-93 11 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LIMITED 
ATTENTION : MURRAY FITCH 
PROJ. #3 773-1 

f:, ,;/4 
' . 

l')'/1 1-
Cher.iex Worksheet Nun1ber 93-03754.-lC 

RELATIVE 

PERCENT 

DI ffERENCE 

1.90 
0.00 
0.00 
0.00 
0.00 
0.00 
2.51 
3.76 

Chernex Project Number KOMEOl0-0501 
Samo le Access 

Sample Matrix 
Report Date 

REFERENCE 

WARN LIMIT 

VALUE LOWER UPPER 

NOT APP LI CABLE 

NOT APPL! CABLE 

NOT APPLICABLE 

15 .90 22.96 31.30 
NOT APPL! CABLE 

NOT APP LI CABLE 

47.80 45.50 57.20 
44.00 44.70 53.60 

F[SH 

March 18, 1994 

CHECK 
% WARN LIMIT 

RECOV LOWER UPPER 

110.7 90.7 133.3 
114.6 88.4 126.1 
87.5 78,7 126.6 

105.8 86.0 110.6 
NOT APPL! CABLE 

NOT APPL! CABLE 

95.7 86.6 114.0 
93.1 76.0 129.0 

r L_ _____________________________________________ _ 



APPENDIX II 

SMITHERS RAINFALL DATA 



YEAR ANNUAL 
TOTAL Jan Fob 

1943 311 26.4 14.0 

1944 543 39.1 297 

1945 459 39.4 18,5 

1946 521 66,5 10.7 

1947 759 199.9 386 

1946 471 35.1 17.8 

1949 463 51.8 32.0 

1950 343 14.5 33,0 

1951 482 16.3 29.7 

1952 508 73.2 23.1 

1953 605 55.9 16.0 

1954 490 28.7 52.1 

1955 437 45.0 21,1 

1956 625 63.2 47.8 

1957 633 23.1 24.9 

1958 495 42.9 53.1 

1959 663 83.1 55.4 

1960 503 23.6 22.1 

1961 620 52,3 47,5 

1962 576 136.4 8.4 

1963 473 25.9 44.2 

1964 592 34.5 34.0 

1965 515 88.4 31.8 

1966 586 93.5 25.9 

1967 429 42.9 54.4 

1966 548 101.1 29.7 

1969 422 19.8 24.4 

1970 342 27.7 9.9 

1971 548 103.6 20.6 

19n 639 51.8 55.1 

1973 441 86.1 21.1 

1974 502 86.6 29.7 

1975 508 49.0 26.7 

1976 541 78.0 27,4 

1977 504 47,1 25.6 

1976 485 14.0 21.4 

1979 420 35.0 41-5 

1980 519 38.6 24,4 

1981 498 14.3 23.1 

1982 443 106.6 43.8 

1983 470 57.1 18.6 

1964 533 47.5 37.1 

1985 475 18.3 46.7-

1986 489 39.2 24.0 

1987 485 40.0 19.6 

1986 544 46.3 30.8 

1989 536 79.8 5.5 

1990 529 71.6 25,6 

1991 579 19.3 29.8 

1992 519 43.7 50.6 

AVERAGE: 513 54 30 

Dally Mean (C) -9 4B 
Dally Minimum (C) -13 -9.6 

Dally Maximum (C) -5.2 -0.1 
Extreme Deify Rainfall (mm) 28.7 13.2 

Extreme Dally Pn>elp/la1ion (mm) 61 16 
Pn>elp/la1ion (mm) 57.6 29.3 

Smithers Airport 
Weather Data 

TOTAL MONTHLY PRECIPITATION (mm) 
Mar Apr May Jun Jul AUii Sep 

10.2 37. l 22,1 21.8 53.3 2L3 21.1 

38.1 44_5 32.5 27.9 64.3 51,3 103.9 

19.3 14.7 52.8 32.0 52.1 5.8 0.0 

24.1 25,4 8.6 113.5 7R5 4.8 48.0 

19.1 44.5 30.7 93.2 62.2 41.1 41.7 

6.4 10.9 121.7 9.7 77.7 45.5 45.5 

9.7 33.5 22.9 16.5 44.7 32.0 36.3 

13.0 23.9 22.9 16.8 19.6 49.0 7.9 

31.0 6.6 53.3 15.2 SU 42.2 24.9 

43.2 34,3 1.5 64,5 38.4 28.2 59.4 

13.5 49.0 26.4 75.4 81.5 31-2 44.7 

13.7 8.1 52.8 38.6 55.4 483 41.1 

41.1 6.6 9.9 27,9 71.6 21.3 312 

26.9 9.1 1.0 41.9 17.8 28.4 44.5 

23.4 8.9 S7.7 70.4 523 91.7 28.2 

56.6 12.2 3.3 39-1 8.1 38.6 111.3 

22.9 19.8 43.4 72.t 30.0 4(),9 56.6 

45.5 23.6 422 34.5 19.t 67.6 16.3 

18.0 10.4 70.9 54.9 36.8 27.2 65.5 

7.6 17.8 23.1 42.7 34.0 sr.1 18.5 

17.3 21.3 8.9 38.9 74.7 25.4 48.8 

39.6 20.3 29.7 71.1 115.3 45.5 62.5 

8.6 36.6 29.2 20.6 37.8 29.0 52.6 

33.5 11.4 10.2 28.2 41.9 91.4 42.4 

18.5 6.6 40.1 7,1 40,1 8.1 432 

23.4 34.0 33.3 25,1 47,5 66.3 72.1 

21.1 32.0 7.1 23.4 15.2 66.8 82.6 

19.6 8.6 36.3 10.4 78.0 1B.5 49.0 

17.0 18.8 18.0 63.2 34.0 79.5 38.6 

58.2 19.1 6.1 72.9 69.1 20.8 59.9 

13.0 4.6 , 25.9 43.7 22.6 21.8 68.6 

· 35.6 12.7 30 7 36.3 49,3 1.3 53.8 

14.0 9.1 39.6 27.2 20.3 64.8 30.0 

330 3.6 48.8 58.9 62.0 41.1 28.7 

31.7 21.9 33.1 30.2 66.0 47,7 64.2 

11.7 25.5 24.6 25.0 20,0 94.2 48.6 

11.J 10.7 56.7 23.0 45.8 32.8 57.9 

16.0 26.1 35.4 18.8 42.7 33.4 63.4 

40.9 36.9 54.7 59.9 10.4 49.2 61.0 

7.1 12.6 23.3 27.3 53.8 21.6 44.9 

10.3 13.9 35.4 82.7 81.7 35.3 40.0 

20.5 13.5 67.5 18.4 31.3 70.8 71.4 

24.0 26.3 37,0 80.0 28.7 33.0 83.1 

29.7 19.8 39.1 87.6 17.6 18,5 63.7 

28.1 6.0 22.0 24.5 n.4 43.1 70,3 

7.8 16.6 68.3 74.7 37.3 •LB B2.5 

20.0 29.1 - 9.6 12.7 51.1 45.2 33.6 

31.3 13.2 39.3 75.0 29.0 30.4 6.9 

18.0 15.2 16.8 27.5 33.6 37.1 14.1 

6.2 22.6 18,8 21.7 7.0 24.2 121.2 

23 20 33 42 48 40 50 

CLIMATE NORMALS (1942 • 1990) 

-0.4 4,4 9 12.5 14.9 14.4 9.8 
-5.7 -1 .5 2.6 5.9 6,3 7B 4 

4.6 10.3 15.3 19 21.4 21 15.7 
15.5 24.6 52.3 42.6 40.1 30.4 48.6 
22.6 24.6 52.3 42.6 40.1 30.4 48.6 
22.3 16 33.5 42.2 45.7 42.1 53.7 

RANK 
Oct Nov Doc 

26.4 22.4 35.1 1 
47.2 35.6 290 2 
79.2 112.3 32.5 3 
29.7 358 74.7 4 
828 35.3 69.9 5 
25.7 35.3 39.6 6 
72.4 52.3 58.4 7 
28.4 72.9 40.6 8 

128.0 54.6 28.7 9 
21.8 48.0 70.4 10 
74.9 72.4 64.3 11 
41.4 69.1 41.1 12 
52.8 S7.7 SU 13 
75.2 89.2 179.8 14 
49.5 107.4 95.0 15 
34,3 24.9 70,4 18 
62.0 111.0 85.9 17 

104.6 53.1 50.3 16 
99.6 71.4 65.3 19 
71.9 91.9 68.1 20 

2".7 81.0 60.2 21 
53.1 46.7 39.4 22 

100.3 292 50.5 23 

109.0 46 7 51.6 24 
69.6 24.6 73.7 25 

62.7 29.5 23.4 26 
43.9 59.4 2".7 27 
23,6 34.3 26.4 28 
42.2 55.6 56.4 29 
72.4 86.6 67.3 30 

57.7 30.2 45.7 31 
86.9 21.3 57,9 32 
58.7 97,5 68.8 33 
84.3 30.2 64.5 34 
48.5 53.3 34.5 35 

78.9 87.2 34.2 36 

55.0 7.0 43.5 37 
43.4 76.6 100.2 38 

72.5 48.0 27.3 39 

53.4 23.4 25.6 40 
40.6 39,4 15,1 41 

74.2 38.1 42.5 42 
75.3 16.9 6,0 43 
56.7 67.8 24.8 44 

60,2 68.4 25.2 45 
46.9 44.3 46.5 48 
32.1 119.9 97.8 47 
78.5 59.1 68.8 48 

189,2 84.6 93.4 49 

73.0 51,7 78.4 50 

63 58 55 

4.7 -2.5 -6 

0.3 -5.7 -11,7 

9 0.6 4.4 
41.7 59.7 23.8 

42.7 59,7 29 
62.3 54.5 48 

NOTE: October 1993 precipitation (29.5 days m6BJWrad)=12 mm, Novamb6r (26.5 dayz, m68Sursd) = 83 mm 

J:\3773\3773-3\ TABLES\SUMMARY. WK! 

K/·3773-3 

ANNUAL 
RANK 

311.2 
342,3 

342.5 
420,2 

422.,4 

428.9 
437.3 
441.0 
443.4 
458.8 
<462,5 

470.1 
470.9 
473.3 

475.3 
481.6 
484.8 
485.3 
486.5 
490.4 
494.6 
496.2 
502.1 
502.5 
503.8 
505.7 
508.0 
514.6 
519.0 

519.1 

521.3 
526.7 
532.8 
536.4 
540.5 
543.1 
543.6 
547.5 
548.1 
576.1 
578.6 
585.7 
591.7 
605.2 
619.6 
624.8 
632.5 
639.3 

683.1 
759.0 

513 



APPENDIX Ill 

RECOMMENDED VARIABLES FOR WATER QUALITY MONITORING 



St:.\ T BY: P IT[..\L ..\SSOC !.-\TES 1-17-84 8:3.S.-\.\f : 8657286~ 

PROVINCE OF 
BRITISH COLUMBIA 

To; Name; Andy Halmes 

FAX# 1604!985-7286 

Mlnlatry 

B.C. ENVlRONMENT, LANDS & PARKS 
ENVIRONMENTAL PROTECTION 
BRANCH 
Skeen• Raglon 
Bag 6000 
Smithers, B.C, VOJ ZNO 
FAX# (6041847-7591 

or Company; Pltaau & A•• gclatH 

Branch/Sactlon: --·· ______________ _ 

Locatlon: Vancpuvar Phone ti j604l988-8551 

Message: 

Andy, H reque11ed here is II copy of the recommended MDL'a for 
water quality monitoring. Pleasa call if you hove any qu11tlom1. 

With ra9ard1 to your question concerning receiving environment 
studies in the Talkwa Coal Project watershed, to my knowledge there 
has not been any site epeciflc 1tudla1 carried out on the Talkwa River 
Qr Its tributaries. A study on the Bulkley River has been oompleted by 
our water quality branch. Soma of the lnform•tlon In this report msy 
be applicable to the Telkwo Coal Project. 

From: N• ma: .,.C.,.r11.,ig....,.S""te...,w"'11.,.,r_._t ________ ~-­

Phona: 847-1417 

Date: May 28, ,993 Time: J0;0Q em 

Pagn sent Including thia one. . . 4 

JMN-:!.7-1994 10:35 '3857286 ,0 .002 



SE\T BY:f'iTE.-\U ASSOCIATES 

, .,, 

1-17-94 : 8:35AM : 

i 0 

TABLE 1 

8657266~ 

RECOMMENDED VARIABLES AND DETECTION LIMITS 
FOR WATER QUALITY MONITORING 

Varlable(a) 

Alkalinity, total 
Aluminum,dlss. 

Anti mo ny-wate r 
--sediment 
-fish 

Arsenic-water 
•sediment 
•f Is h 

Barium 

Beryllium 
Boron 
Cadmium-water 

-sediment 
-fish 

Chloride 
Chlorophyll a 

Chromium 
-water 
-sediment 
-tis h 

Cobalt 
complexing 
capacity 
Copper-water 

-sedlm111nt 
Cyanide, weak­
aciel dissociable 
FluoridCJ 

JHl'1-17-199<l 1Q:36 

Rationale 

buffering 
mine drainage 

mine drainage 

mine drainage 

coal drainage 

mine drainage 
mine drainage 
mine drainage 

nitrite toxicity 
algal growth 

mine drainage 

mine drainage 
metal toxicity 

mine drainage 

mill reagent 

mine drainage 

9857286 

Water Quality 
C rite ri on [b,o,d) 

not applicable 
20(AL, pH 6) 

SO(AL, pH~S.5) 
S0(D,Al) 

2 µgig dry 

25(D), SO(AL) 
33 µg/g dry 
3.5 µg/g wet 
1000(D,AL) 

11 (Al) 
500(1),S000(D) 

0.2-1.S(AL) 
5 µgig dry 

0.2 µg/g wet 
not applicable 
i-3 .S(D,AL,A) 

50-100 mg/m2 

2-20 (AL) 
80 µgig dry 

50(AL,1) 
not applicable 

2°1 O(AL) 
70 µgig dry 
1 (M),5(Al) 

200-300{AL} 

Detec,io n Limit 
(b) 

0.5 mg/L 
2 
5 
5 

0.2 µg/g dry 
1 µg/g dry 

2 
:3 µgig dry 

0.35 µgig wet 
100 

1 
50 

0.02-0.2 
0.5 µgig dry 

0.02 µgig wet 
0.5 mg/L 

0.1 
5 mg/m2 

0.2·2 
8 µgig dry 
1 µg/g dry 

5 
same as metals 

Involved 
0 .2-1 

7 µg/g dry 
0.1·0,5 

20-30 

P.003 



SENT BY:PITEAU ASSOCIATES 1-17-84 ; 8:36AM; 

Variable(al Rationale 

············-- ---·-~·-···-~-
Hardness metal to xiclty 
Iron mine drainage 

Lead-water mine drainage 
-sediment 
-fls h 

Manganese mine drainage 

Mercury-water mine drainage 
-sediment 

-lish 

Molybdenum 
Nlokel-water 

-sediment 
-fish 

Nitrogen 
-ammonia · 
-nitrate 
-nitrite 

mine drainage 
mine drainage 

explosives use 

1 1 

Oxygen,diss. 
i:x--1 
Phosphorus 

-total 

lake discharges 
acid drainage 
mine drainage, 
land disturbance 

-total diss. sewage disposal 
-diss. orthopi-.osph.oJe.. 

Selenium-water mine drainage 
-sediment 
-fi::;h 

1'1",l,.1_,t ..,_,t OOA ~ Cl• •:u: ooi:::::"7'iOC 

8857286-< 

Water Quality 
C riterio n(b,c,d) 

not applicable 
300(D,AL) 

3(AL) 
35 µg/g dry 
o.e µgig wet 
( .4 µg/g dry) 

50(D) 

20 ng/l.(AL) 
· 0.15 µgig dry 

0.1-0.5 µg/g 
wet 

1 0·30(1) 
25-1 S0(AL} 

B(M) 
30 µgig .dry 

100+(AL) 
algal growth 
20-200(AL) . 

6-11 mg/L(AL) 
6.5-8.5 or 9 

5-15{0,AL,R) 
(lakes) 

1 (AL) 
5_ µg/g dry 
3 µg/g wet 

(N 15 µg/g dry) 

403 247 4811;# 4/ 6 

Detection Limit 
(b) 

_ ..................... .. 
0.1 mg/L 

30 

0.3 
3 µgig dry 

o.oa µg/g wet 
(~0.4 µgig dry) 

5 

2 r,g/U•l 
0,016 µg/g dry 
Q.01-0.05 µgig 

wet 
1 
2 
1 

3 µg/g dry 
5 µg/g dry 

10 
20 

2-20 
1 rng/L 

not applicable 

1 
1 
1 

O.i 
o.s µgig dry 
0.3 µg/g wet 

(-1.5 µgig dry) 



SE\T BY:PJTEAU ASSOCIATES 1-17-94 ; 9:36AM 9857286~ 403 247 481!;# 5/ 6 

Variable(a) 

__ ....... -......... .. 
Silver-water 

-sediment 
Sulphate 
Suspended 
solids & 
Turbidity 

Temperatur& 
Uranium 
Vanadium 
Zinc-water 

-sediment 

12 

Rationale 

................. -.. --
mine drainage 

acid drainage 
land disturbance 
mine drainage 

N H:3 toxicity. 
mine drainage 
mine drainage 
mine drainage 

Water Quality Detection Limit 
C rite rio n (b,c,d) (b) 

. .... ------·----- ........ ___________ 

0,1 (AL) 0.01 
1 µg/g dry 0.1 µg/g dry 

100 mg/L(AL) 1 mg/L 
+10 mg/L 1 .mg/L 

+1•5 NTU{D,AL) 0.1 NTU 

net applicable 0,5 °C 
10(1),100(0) 1 

100(0,1,L) 10 
10-3D(AL) 1 

' 120 µg/g dry 10 µgig dry 

cal Total metals/trace elements should be measured In water unless 
indicated otherwise, and dissolved (filtered) farms should be measured 
whon suspendlild s:ediment is present- total and Ionic mercury should be 
measured. r -·· 
(bl Units are µg!L unless epac;iified otherwise. 
(o) Criteria. are from Pommon, 1991, and Long and Morgan, 1990. 
(dJ Water uses in brackets: • •Drinking water, AL .. Aquatlc life, 

M .. Marlne aquatic life, l•lrrigation, R=Aecreation, 
L•Livestock water. 

(e) Recent low-level analyses show that uncontaminated waters typically 
contain • 1 ng/L mereury, and thus <0.1 ng/L Is preferred. 

JAN-17-1994 10'36 9857286 P.005 



APPENDIX IV 

CONSTRUCTION DETAILS AND BOREHOLE LOGS 
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.-. 

PITEAU ENGINEERING LTD. OFFICE REPORT ON SITE INVESTIGATION Sf£ET . l Cf 1 .. 
CONTRACT NJ. • KI93-3773-2 CCMPILED Bl• S. Ross 
BORIN6 NO T93R-28A LOCATION• 
NORTHING• 6058924[,3 EASTING• 617989 11 m 

TTPE Cf" RIG: 
S/t'flE HHfER• Ioli,: 63,S kg 

SZ STliTIC l.f'IITR l.£YEL 

X OYN/il1IC W!T'ER L£YEL 

DESCRIPTION 

OOJL/ROCl( 

I• 

10 

JO 

10 

50 51.0 

5{0 Cool• &!on '6 

bO 

lO 

TOTAL DEPTH· 70.0" 

80 NJTE• See Monalto Cuttings Oescriptim 
Porn For borehole I ithology. 

25. '1'3 
sz 

93/0':I 

srnrnG DATE ~c:tember 20, 1993 
C(}ITRACTl11 Core L111n Ort 11 !119 
ELEVATION• 78S 1~ m (Gromdl 

WELL INFORMATION 

DRILLING 
~ AND 

.illi---l ~ ~ 
t: :,! '.:J::, INSTRUMENTATION 
~~ 1~1 ,, ....... --~ 

29 

70.0 

0,115 

18.3 m OF 7" 
STEEL CASIN.i 

BENTONITE (}ff PS 

132 mm DIA. HOLE 

2 Sa1 10 PVC RISER 

PELTONITE 
2" SCH ~O PVC 
NO. 20 SCREEN 
10/20 rRAC SANO 

BENTONITE a1IPS 



PITEAU ENGINEERING LTD. 

CONTRACT NJ. · KI93-3173-2 
80RIN6 HO. • TSJR-288 
NORTHING: 6058922.25 

Tlff Cf RlG: 

SNRE HNi£R• .rt .. GJ .6 kg crop, ?6 CII 

OFFICE REPORT ON SITE INVESTIGAT:ON Sf£ET .1. IT 2 .. 

DJMPILED Bl• S Roes BOOING OAK Seotember 20 1993 
LOCATION CCNTRACTOO Cc~c L>71n or',: I 1ng 
rnSTING 61791~.32 ELEVATION: 790 32 m (Gromdl 

Sl STMIC l.i"ITER LEVEL 

:t'. tn'Ni'.tHC \.¥\TER LEVEL 

WELL INFORMATION 

DRILLING 
_ AND 

DESCRIPTION ,- en j ~§ INSTRUMENTATION 
~ ~ ~ c~+---~ 

H 

20 

30 

10 

so 

GO 

10 

IIOTI.JRO(l( 

7~.5 
75.0 Coal• Sean '2 

21.78 
sz 

93/0'3 

~~ El~~ ~~ 

27 

71.& 
72.5 
·74.8 
77.B 
78 .1 "'--"'-"-''-"--' 

0.52 

8.3 m OF 7" 
STEEL CASIN3 

BENTONITE DHPS 

132 mm DIA. HOLE ·-•-

2 srn 40 PVC RISER 

BENTONITE D1IPS 

132 mm DIA. HOLE 



.-. 

PITEAU ENGINEERING LTD. OFFICE REPORT ON SITE INVESTIGATION Sf£ET 2 :f 2 . 

CONTRACl l-0. : KI93-3773-2 
BORIN6 HO.: BJR-2B8 
NORTHING: 5058922.25 

DJMPILEO BY 
LOCATION 
EASTING: 

S. Ross 

517379.32 

HPE Cf Rffi; 

Srl'Fl.£ HHH:R• ..-t.: SJ.6 kg trap, 76 CII 

lZ srnnc 1<1n:R l.E\tL 
.![ ~HI.C 1-Y!TER U::VEL 

~o 

m 

HO 

lJ 0 

SOil./ROll( 

DESCRIPTION 

TOTAL DEPTH• 115.9 m 

NOTE: See Man• lta Cuttings Oescripiim 
faro for borehole I ithology. 

BffiIHG DATE: 
Ca-lTRACTffi: 
ELEVATION: 

September 20, 1953 
Coro Lynn Ori!! ing 
790.32 m (Grotndl 

WELL INFORMA-::N 

DRILLING 
AND 

INSTRUMENTATICN 

BACKFILLED WITH 
BENTONITE ()UPS 

132 mm DIA. HOLE 

1%.9 m 



PITEAU ENGINEERING LTD. OFFICE REPORT ON SITE INVESTIGATION s1-c; l :f c 
CONTRACT NC : KI93-3173-2 CDHPILEO Bl S Ross BCllIHG DATE Septecc,er 22, ~":2 ' 
BORIN6 NO. T93R-29A LOCnTiON CCNTRACTCR • McAule/ Ori 11,rg 
NORTHING• 6058959.81 EASfING 5171?2.80 ELEVATION 819 59 m IGroLJ1c: 
~1'.JIL'' 

. -
' WELL INFOR~ATZ:N 

TYPE O" RIG: 2 sn,nc ~rm l..EV[L 

SN'PLE HHf£R• wt, , EiJ .6 ~g crop: 7S CII J'. D'l'N'IMIC 1¥\TER L£VEL DRILLING 

~ C: 
AND 

• ~ 
H 

~ DESCRIPTION u > INSTRUMENTATION 
~ 

~ w HH 

"' ~ J~ 
~ " =u 

~J J ~ c= 
ro WW 

~~ 
~ u ~o 

' SOn.JRO(l( ~cg !al~~ !ls 0.76 
u.u 

~ '- 2 Sal 40 PVC RISER 

B ~ '- BENTONITE CliIPS 

20 -I I i.---120 mm DIA. HOLE 

25.8-
26.5 -

~' 
PELTONITE 

27 .5 .. ' - 2" SCH 40 PVC ,", 1-- 0 ' NO. 20 SCfHN 
' ' LJ 0 ' ' 1-- ' ' 10/20 FRAC ci\ND ' 1--' ' 1-- ' ' 33.5 ' 1-- ' BAD<FILLED ~:m ' ' ' ' 

37.2 ~ BENTONITE CHIPS~· 

L10 TOTAL DEPTH.· 37.2 • 

L\0 NCTE: See Manalta Cuttings Descriptim 
Porn Far borehole I ithalogy. 

LI 0 

. . 

10 

80 

-,.._~.-

10 
I 

i 

". 
7'ru 



PITEAU ENGINEERING LTD. 

CONTRACT fll KI93-3773-2 
BORING NO. • TSJR-298 
NORTHING• 5058965.7~ n 

TTPE Cf RIG: 

SNR.£ HNtrn• irt,: GJ,b ~9 a-op, 76 ca 

OFFICE REPORT 
aJMPILEO BY• S. Ross 
LOCATION 
EASTING• 617170.61 m 

2 SU1TIC ~ITR LEVEL 

7: D'l'™IHC WITER LCV£L 

ON SITE INVESTIGATION Sf£ET .1 Cf 2. 
BffiING DATE• September 21, 1993 
ClNTRAClffi• McAuley Ori 11 ing 
ELEVATION• 8~9.82 m (Ground} 

WELL INFORMATION 

DRILLING h,-------------c~wL==i--;~:--i AN• 
• ~ · ~ DESCRIPTION ~ ~ § 

12 
j ; ~ ...__I_N_STRUMENTATIDN 

~~ ~iii ill\!~ ~§ SOIL/ROCK 

10 

20 

10 

50 

70 

90 

0.70 

7" ffiA. STEEL CASING 

BENTONITE CHIPS 

2" SCH ~O 
PVC RISER 

129 mm DIA. HOLE 



PITEAU ENGINEERING LTD. OFFICE REPORT ON SITE 
CONTRACT NO. • 
80RIN6 NO.• 
NORTHING• 

TTPE CT RJG: 

KI93-3773-2 
T9JR-298 
6058%5. 74 n 

DJHPILED BY• S. Ross 
LOCATION• 
EASTING• 617170.61 m 

StVR.tHNf'rn• i.t.: G3,6 kg 9, 7G ~ 
S2 STf'ITIC 1-i'JTIR LEVEL 

:¥: ll'fNMIC l¥iTER LEVEL 

ll I 

11 I 

liOJI./ROll< 

llLO 
112.5 

DESCRIPTION 

Coal• Sean '1 

TOTAL DEPTH• 134.l m 

NOTE: See Mon•lt• Cuttings Oescripticn 
Faro For borehole I ithology. 

93109/25 
Groundwater depth > 100 m below datum. Groundwater 
had not .-11zec1. 

INVESTIGATION Sf-EET . 2. Cf 2 .. 
BCIUNG DATE September 21, 1993 
CCNTRACTCfl HcAu:ey Ori 11 ing 
ELEVATION 849 82 m (Grm.ndl 

WELL INFORMATION 

DRILLING 
ANO 

INSTRUMENTATION 

PELTONITE 
• i::::;~e,_- 2" SCH 40 PVC 

M~,.e;:i,,..___ NO. 20 SCREEN 
10/20 FRAC SANO 

129 mo DIA. HOLE 

134.1 



PITEAU ENGINEERING LTD. OFFICE REPORT ON SITE INVESTIGATION SfET l J" 2 

CONTRACT N:i. KI93-3773-2 
SORIN& 110. · TSJR-30 
NORTHING: 6059570.85 

T'l'P£ Cf RIG: 

SHA...£ HIVtt:R• wt., 63.6 k9 

SOlL/ROCK 

10 

20 

Jij 

10 

SQ 

GO 

10 

80 

COMPILED BY: 
LOCATION 
EASTING: 

S. Ross 

615781.37 

SZ STMIC WIITR l..£V[L 

E DYNAIUC W-TER L.£VEL 

DESCRIPTION 

58.Ell 
sz 

93/[fJ 

BllUNG DATE: 
CCtHRACTrn 
ELEVATION: 

Septemoor 25, l993 
McAuiey Ori Ii ,c.g 
902.15 m (Grourdl 

WELL INFCRMAT:JN 

DRILLING 
,__ AND 
:a 

t: ~ !;l ~§ INSTRUMENTATION 
~ - ~ c~+---r 
~ij ~~~ ~§ 0.48 

2" &;H 40 PVC 
RISER 

7" DIA. STEEL 
CASING, 24.4 n 

129 mm DIA HOLE 

28 

BENTONITE DUPS 

PELTOiHTE 



PITEAU ENGINEERING LTD. 
CONTRACT tJJ. Kl93-3773-2 
80RIN6 NO. : T93R-30 
NORTHING: 6059570.85 

TYPE CF RIG, 

SH'ft.E Hi°tt£R• wt., 63.6 k9 a-c:,:i, 7G t:11 

OFFICE REPORT ON SITE 
DJ,~PILEO Bl. S Ross 
LOC/\TlON 
E/\SIING 615781.37 

SZ Sif'\TIC ~TIR LML 
:I'. CJ'r'MHIC ~rm L£V[l 

• 

~ ~ DESCRIPTION 
~ 

ll I 

m 

OOlL/!IOll< 

102.5 

105.0 
Caal: Sean '1 

TOTAL DEPTH, 13~.1 m 

tJJTE: See Hanalto Cuttings Oescriptioo 
faro for borehole I ithology. 

INVESTIGATION SltET 2 Cf Z 
BffiING DATE: September 25, 1993 
CCNTRACTffi: McAuley Ori Ii ing 
ELEVATION: 902.16 m (Gromdl 

WELL INFORMAT=•N 

DRILLING 
AND 

INSTRUMENTATION 

l~J;:;j~-- 2" SCH 10 PVC 
-i; ND. 20 SCREEN 

13~.1 

10/20 FRAC :'/IND 
129 mo DIA. HOLE 



P!TEAU ENGINEERING LTD. 

CONTRACT l-0 , KI93-3773-2 
80RIN6 NO , T93R-32 
NORTHING, 6059863.0'1 

TTPE Cf RIG: 

fifl'R.£ HHt'ER- ;rt., 63 ,6 kg tr!:?' 76 ca 

OFFICE REPORT m, SITE INVESTIGATION Sf£ET .1 Cf 2 

OJMPILED BY 
LOCATION 
EASTING 

S. Ross 

617589 .81 . 

2 STt\TIC 1-t'\TER L£V£L 

~ D'!N'itHC W!H.R LtVEL 

BOOING DATE 
Cl}ITRACTOO, 
ELEVATION 

Septeml:er 25, 1993 
Cora Lynn Ori I! ing 
925.56 m (GrcLI1dl 

WELL INFORMATION 

DRILLING 
AND 

DESCRIPTION ~ ~ la§ INSTRUMENTATION 
~ <n !s 5 'u ----~ 

SOJUROIJ( i~ ij~j !! 

10 

20 

30.0l 
sz 

93/03 28 

10 

50 

JO 

90 

0 
0 0 0 

?" DIA. STIEL 
3. 7 CASING 

2" a;H ~O PVC 
RISER 

132 mm DIA. HOLE 

BENTONITE QUPS 

97 5 -PELTONITE 
, 98 · 7 10/20 FRAC &'IND 



PITEAU ENGINEERING LTD. OFFICE REPORT ON SITE INVESTIGATION Sf£::; . 2. Cf Z 

CONTRI.CT fll • KI93-3773-2 
80RIN6 NO. • T93R-32 
NORTHING: 60598&3 0'1 

D::MPILEO Bl• 
LOC~TION: 
EASTING: 

S Ross 

617589 .81 

TYPE Cf RIG: 
SHH.£ Hm£R,,- i.t.: 63.b kg crop, 76 aa 

52 STflTIC 1-riITR LD'EL 
)l [JJ"N4.ttIC i-l\TER l..EYEL 

i ~ 
... , BOTI./ROD< 

103.5 

121 

m 

DESCRIPTION 

COAL• Sean 'Z 

TOTAL DEPTH' 110.5 m 

flJTE: See Hon• lto Cuttings Oescripticn 
Forn for borehole I ithology. 

BlFING DATE 
CLNTRACTCR 
ELEVATION 

September 26, lS,3 
Coro Lynn Dr i I : .-,g 
925.56 m (Gramc! 

WELL INF•RnATION 

DRILLING 
AND 

INSTRUMENTATION 

101.3 ~bd•;• 
101.5 ''i,:~CI 
lM a X',-;---~ 2" SCH "O PVC 

. ~i"'---NO 20 SCfUN 
w,' ~ 10/20 FRAC !'/\NO 

""BAD\FILLED HITH 
BENTOHITE CHIPS 

' 



Dowrnole Cuttings Description Program Ver 1.00 

:..iote: T93R~28 
Site: 22 

Torrens Location: 
lsd sect twp 

Project: TELK~A 1993 
Date Finished: 09/21/93 (Month/Day/Year) 

rg Lithology by: Rick 

Surveyed Location: 
Drill Contr: Cora Lynn Drilling 

Driller: Rick 
N: 6058922.0 

E: 617974.0 

El: 790.3 

Geoph. Comp: BPB ~ireline 

logs: 

Casing: 18.3 Meters 
Case Type: 
Oownhole Units: Feet 

Corrments: 

DEPTH DEPTH I DESCRIPTION 

Ut> <m> I 

43.0 13.12 gravel 
·-·, 0 16.78 mudstone, dark gray, soft 

Jf.0 17.39 carbonaeous mudstone 
mudstone, black, soft 
mudstone, dark gray, soft 
COAL (dirty) 

x garrrna 
x density 
x caliper 
x verticality 

other: 

72.0 21.96 

110.0 33.55 

117.0 ·35.69 

133.0 40.57 

141.0 43.01 

158.0 48.19 

164.0 50.02 

180.0 54.90 

211.0 64.36 

217 .0 66.19 

224.0 68.32 

mudstone, dark gray, soft 
mudstone, dark brown, mediun soft 
mudstone, black, soft 
muds tone, light gray, soft 
rnudstone, black, soft 
COAL (dirty) 
silty rwdstone, dark gray, mediun soft 
COAL (dirty) 

235.0 71.68 mudstone, light gray, soft 
247.0 75.33 

252,0 76.86 

274.0 83.57 

sandstone (fine), black, hard 
COAL (dirty) 

silty ITT.JClstone, dark gray, soft 
296.0 90.28 silt, dark gray, medillll soft 
319.0 97.30 sandstone (fine), light green, hard 
325.0 99.13 silty mudstone, black, mediun soft 
340.0 103.70 sandstone (fine), light green, hard 
392.0 119.56 sandy siltstone, black, soft 
431.0 131.46 silt, dark gray, medium soft 
453.0 138.17 silt, dark gray, soft 
482.0 147.01 sandstone (fine), light green, hard 

sonic 
neutron 
electric 
dipneter 

Hole Id: !93K·28 

I COMMENTS 

I 

clay/gravel 

Page 1 

Carby, Possible carby layer w/c-oal 

31' 

7, 

Carby and coal stringers mixed 

Twi steel off 



Downhote Cuttlngs Description Program Ver 1.00 

Hole: T93R-29 
Site: 18 

Project: TELK~A 1993 
Date Finished: 09/21/93 (Month/Day/Year) 

Torrens Location: 
lsd sect twp rg Lithology by: T.R. 

Surveyed Location: 
Drill Contr: McAuley Drilling 

Ori l ler: Mullen 
N: 6058971.0 
E: 617173.0 

EL: 849.7 

Geoph. Comp: BPB Wireline 

Logs: x gallllla 

Casing: 42.7 Meters 
Case Type: 

x density 
x caliper 
x verticality 

Downhole Units: Feet 

other: 
Corrments: 

DEPTH OEPTH I DESCRIPTION 
(ft) (ml I 

127.0 38.74 
235.0 71.68 
286.0 87.23 
292.0 89.06 
296.0 90.28 
298.0 90.89 
307.0 93.63 
319.0 97.30 
336.0 102.48 
344.0 104.92 
346.0 105.53 
363.0 110.72 

tilt, light gray, soft 
sandstone (mediun), light gray, medium soft 
silty mudstone, light gray, mediun soft 
COAL (clean), black, medium soft 
COAL (dirty), dark gray, soft 
sandy siltstone, light gray, mediun soft 
carbonaeous mudstone, dark brown, soft 
silty mudstone, dark gray, mediun soft 
silty mudstone, dark brown, soft 
silty mudstone, light gray, mediun soft 
COAL (clean), black, mediun soft 
COAL (dirty), black, mediun soft 

368.0 112.24 COAL (clean), black, mediun soft 
389.0 118.65 silty mudstone, light brow.n, soft 
392.0 119.56 COAL (clean), black, mediun soft 
398.0 121.39 sandy siltstone, light gray, mediun soft 
402.0 122.61 COAL (clean), black, medium soft 
415.0 126.58 sandy siltstone, li9ht gray, medium soft 
440.0 134.20 silty rnudstone, light green, medium soft 

sonic 
neutron 
electric 
dipneter 

4ole ld: T93R~29 

I COMMENTS 

I 

Page 1 

Clay/sand/gravel/till (l,d/br/gr/wh) 

Calcite/pyrite 

Carb br/blk shales - coal traces 
Calcite - light grey rro:lstone bands 
Carb & br. shale - coal bands 

Coal and shale interbedded 



1ownhote Cuttings Description Program Ver 1.00 

<lle: T93R·30 
;i te: 17 

Project: TELK~A 1993 
·oate Finished: 09/23/93 (Month/Day/Year) 

orrens Location: 
Sd sect twp rg " Lithology by: Mullen 

Drill Contr: McAuley Drilling 
}urveyed Location: Driller: Mul lef\ 

N: 60595 72. 0 

E: 616781.0 

EL: 902.2 

Geoph. Comp: 

Logs: 

BPB Yireline 

x ganma 
x density 

:asing: 24.4 Meters 
:ase Type: 

x caliper 
x verticality 

Jownhole Units: Feet 
other: 

:omnents: 

DEPTH DEPTH I DESCRIPTION 

cit> <m> I 

20.0 6.10 till, brown 
r,, 8.85 till 

o_..o 19.22 till 
100.0 30.50 

294.0 89.67 

298.0 90.89 

304.0 92.72 

307.0 93.63 

309.0 94.25 

311.0 94.86 

314.0 95.77 

317.0 96.69 

sandy siltstone, light gray, soft 
sandstone (mediun), light gray 
COAL (clean), black, soft 
carbonaeous OWstone, dark gray, mediun soft 
COAL (clean), black, soft 
carbonaeous mudstone, light gray, mediun soft 
COAL (clean), black, soft 
silty rwdstone, light gray, mediun soft 
COAL (dirty), black, soft 

318.0 96.99 silty rwdstone, light gray, mediun soft 
320.0 97.60 COAL (clean), black, mediun soft 
329.0 100.35 silty mudstone, light gray, mediun soft 
337.0 102.79 COAL (clean), black, mediun soft 
339.0 103.40 sandy siltstone, dark gray, mediun soft 
349.0 106.45 COAL (clean), black, mediLJll soft 
369.0 112.55 silty mudstone, gray 
373.0 113.77 COAL (dirty), black, mediun soft 
383.0 116.82 COAL (dirty) 

387.0 118.04 COAL (clean), black, mediu:n soft 
395.0 120.48 sandy siltstone, light gray, medil.Jll soft 
398.0 121.39 COAL (clean), black, mediun soft 
419.0 127.80 

424.0 129.32 

41~0 134.20 

sandstone (fine), brown, mediun soft 
COAL (cleah), black, mediu:n soft 
sandstone (mediun), gray, mediun soft 

sonic 
neutron 
electric 

di~ter 

Mole Id: T93R·30 

I COMMENTS 

I 

Cobbles 
(Sand/gravel/till) 22' H20 

120' H20 

Carb, shale - coal 

Clean/dirty coal 
lnterbedded coal/shale 

I nterbedded 

Page 1 



ownhole Cuttings Description Program Ver 1.00 

ole: T93R·32 
ite: 

orrens Location: 
sd sect twp 

Project: TELKWA 1993 
Date Finished: 09/25/93 (Month/Day/Year) 

rg w Lithology by: Rick 

urveyed Location: 
Drill Contr: Cora Lynn Drilling 

Driller: Rick 
N: 6059863.0 

E: 617590.0 

EL: 925.7 

Geoph. Coop: BPB Wireline 

Logs: x ganma 
x density 

asing: 3.5 Meters x caliper 
xverticality ase Type: 

ownhole Units: Feet 

other: 
orrments: 

)EPTH OEPTH I OESCRIPTION 

Ut> cm> I 

6.0 1.83 clay 
44.0 13.42 mudstone, dark gray, soft 
76.0 23.18 nl..Jdstone, black, medium soft 
81.0 24. 71 mudstone, dark gray, medium-soft 
93.0 28.37 sandstone (fine), light green, medium soft 
97.0 29.59 carbonaeous rnudstone, soft 

103.0 31.42 mudstone, light gray, soft 
112.0 34.16 mudstone, black, soft 
116.0 35.38 COAL (clean) 
129.0 39.35 muds tone, light gray, soft 
137.0 41.79 COAL (dirty) 

144.0 43.92 silty mudstone, light gray, soft 
156.0 47.58 mudstone, light gray, soft 
174.0 53.07 silty mudstone, light gray, soft 
181.0 55.21 mudstone, dark brown, mediun soft 
185.0 56.43 mudstone, black, mediun soft 
190.0 57.95 sandstone (fine), light green, medium soft 
195.0 59.48 mudstone, black, soft 
200.0 61.00 mudstone 
212.0 64.66 mudstone, black, mediun soft 
218.0 66.49 carbonaeous mudstone 
220.0 67.10 mudstone, light gray, mediun soft 
224.0 68.32 COAL (dirty) 

227.0 69.24' muds tone, dark gray, soft 
248.0 75.64 mudstone, black, soft 
255.0 77.77 muds tone, black, hard 
259.0 79.00 sandstone (fine), light green, medium soft 
262.0 79.91 rnudstone, black, soft 
276.0 84.18 COAL (dirty) 
282.0 86.01 carbonaeous mudstone 
300.0 91.50 mudstone, black, soft 
303.0 92.41 carbonaeous mudstone 

321.0 97.91 mudstone, black, hard 

sonic 
neutron 
electric 
di~ter 

Hole Id: T93R-32 

I COllMENTS 

I 

Carby 
H20 - 2 GPM 

Coal stringers 

Dirty coal 

Dirty coal 

Page 1 



327.0 99. 74 sa;,dstone (coarse), light gray, hard 

338.0 103.09 COAL (dirty} 

3_~.,.o 105.84 muds tone, blad:., hard 
J 107.67 sandstone (fine), dark gray, medi un soft 

363.0 110.72 muds tone, black, hard 



APPENDIX V 

HYDRAULIC CONDUCTIVITY TEST DATA AND ANALYSES 



-. MANAL TA COAL LTD. - HYDRAULIC CONDUCTIVITY TEST 

Piezometer: 
Date: 
Hydraulic Conductivity (m/s) 
Piezometer Stick-up (m) 
Screen Length (m) 

Total depth below top of PVC (mbtoc) 
Static water level below top of PVC (mbtoc) 

Observations: 

Time elapsed (min) 

1.5 
3 
4 
5 
8 

10 
15 
20 
30 
75 

328 

Water level 
{mbtoc) 

34.260 
34.240 
34.225 
34.220 
34.195 
34.180 
34.140 
34.105 
34.035 

33.75 
32.25 

T93R-28A 

29/09/93 
2.70E-9 

0.95 
3.05 

55.12 
25.49 

Drawdown (m) 

8.770 
8.750 
8.735 
8.730 
8.705 
8.690 
8.650 
8.615 .. ,-
8.545 
8.260 
6.760 



Project No,: 3773-2 

1. 

0.9 

0.8 

0.7 
\ 
I 

0.6 
0 
::i:: 0.5 ---.... 
::i::. 

0.4 

0.3 

o.z 

0.1 

o. 
1. 

c 11 ent: MANALTA COAL LTD. 

Location: TELKWA, B.C, 

MANALTA COAL LTD. T93R-2BA 

10. 100. 1000. 
Time (min) 

( 

DATA SET: 
c.q93-2Bo..dat 

11125/93 

AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper et a I, 

TEST DATE: 
29/09/93 

TEST WELL: 
T93R-2BA 

ESTIMATED PARAMETERS: 
T = 4,8605E-07 m

2
/mln 

S = 1.E-0B 

TEST DATA: 
HO = a, 77 m 
re= 0,0127 m 
rw = 0.066 m 



r• 

MANAL TA COAL LTD. - HYDRAULIC CONDUCTIVITY TEST 

Piezometer: 
Date: 
Hydraulic Conductivity (m/s) 
Piezometer Stick-up (m) 
Screen Length (m) 

Total depth below top of PVC (mbtoc) 
Static water level below top of PVC (mbtoc) 

Observations: 

Time elapsed (min) 

1.5 
2 

2.5 
3 
4 
5 
6 
8 

10 
15 
20 
30 
45 
78 

113 
791 

Water level 
(mbtoc) 

50.630 
50.610 
50.580 
50.570 
50.540 
50.520 
50.505 
50.470 
50.430 
50.330 
50.245 
50.085 
49.870 
49.390 
48.940 
43.410 

T93R-28B 

28/09/93 
1.00E-8 

0.52 
3.05 

78.32 
34.32 

Drawdown (m) 

16.310 
16.290 
16.260 
16.250 
16.220 
16.200 
16.185 
16.150 

-· 16.110 
16.010 
15.925 
15.765 
15.550 
15.070 
14.620 

9.090 



Project No,: 3773-Z 

1. 

0.9 

0.8 

p.7 
I 

0,6 
0 
:,:: 0.5 ........ 
:,::-

0.4 

0.3 

0.2 

0.1 

0. 
1. 

{ 

Cl lent: MANALTA COAL LTD. 

Lo cat I on: TELKWA, B.C, 

MANALTA COAL LTD. T93R-28B 

10. 100. 1000. 
Time (min) 

( 

DATA SET: 
AQ93-2BB.DAT 

11/25/93 

AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper et a I • 

TEST DATE: 
28/09/93 

TEST WELL: 
T93R-2BB 

ESTIMATED PARAMETERS: 
T • 3,06485-07 m

2 1mln 
S = 2,'IBSSE-06 

TEST DATA: 
HO= 16,31 m 
re = 0.0127 m 
rw = 0,066 m 



MANAL TA COAL LTD. - HYDRAULIC CONDUCTIVITY TEST 

Piezometer: 
Date: 
Hydraulic Conductivity (m/s) 
Piezometer Stick-up (m) 
Screen Length (m) 

Total depth below top of PVC (mbtoc) 

Static water level below top of PVC (mbtoc) 

Observations: 

Time elapsed (min) Water level 

(mbtoc) 

T93R-29A 

28/09/93 

0.76 
6.10 

33.50 
DRY 

Drawdown (m) 



MANAL TA COAL LTD. • HYDRAULIC CONDUCTIVITY TEST 

Piezometer: 
Date: 

Hydraulic Conductivity (m/s) 
Piezometer Stick-up (m) 
Screen Length (m) 
Total depth below top of PVC (mbtoc) 
Static water level below top of PVC (mbtoc) 

Observations: 

Time elapsed (min) Water level 
(mbtoc) 

T93R-29B 

28/09/93 

0.7 
3.05 

113.70 
> 100 

Drawdown (m) 



MANAL TA COAL LTD. - HYDRAULIC CONDUCTIVITY TEST 

Piezometer: 
Date: 
Hydraulic Conductivity (m/s) 

Piezometer Stick-up (m) 
Screen Length (m) 
Total depth below top of PVC (mbtoc) 

Static water level below top of PVC (mbtocr 

Observations: 

Time elapsed (min) 

3 
4 
5 
6 
8 

10 
12 
15 
20 
25 
30 
60 

160 
1265 

Water level 
(mbtoc) 

64.220 

64.155 
64.095 
64.040 
63.925 
63.820 
63.715 
63.565 
63.325 
63.105 
62.900 
61.890 
60.080 
58.880 

T93R-30 
27/09/93 
5.42E-9 

0.48 
3.05 

105.98 

54.32 

Drawdown (m) 

9.900 
9.835 
9.775 
9.720 
9.605 
9.500 
9.395 
9.245 

-· 9.005 
8.785 
8.580 
7.570 
5.760 
4.560 



Project No,: 3773-2 

1. 

0.9 

0.8 

,o.7 
I 

0.6 
0 
p:; 

0.5 ....___ 

~ 

0.4 

0.3 

0.2 

0.1 

o. 
1. 

( 

cI1ent: MANALTA COAL LTD. 

Locat I on: TELKWA, B.C. 

MANALTA COAL LTD. T93R-30 

10. 100. 1000. 10000. 
Time (min) 

DATA SET: 
AQ93<30. DAT 

11/25/93 

AQUIFER TYPE: 
Conflned 

SOLUTION METHOD: 
Cooper et al. 

TEST DATE: 
27/C!il/93 

TEST WELL: 
T93R·30 

ESTIMAT-ED PARAMETERS: 
T = 8,1324E 4 07 m2 Jmrn 
S = 0.0001 

TEST DATA: 
HO = 9, 9 m 
re= 0,0127 m 
rw = 0.0645 m 



~ 

MANALTA COAL LTD. - HYDRAULIC CONDUCTIVITY TEST 

Piezometer: 
Date: 

Hydraulic Conductivity (m/s) 
Piezometer Stick-up (m) 

Screen Length (m) 
Total depth below top of PVC {mbtoc) 

Static water level below top of PVC (mbtoc) 

Observations: 

Time elapsed {min) 

2 
2.5 

3 
4 
5 
6 
8 

10 
15 
20 
30 
40 

150 
282 
414 

1279 

Water level 
{mbtoc) 

45.610 
45.580 
45.565 
45.525 
45.485 
45.440 
45.355 
45.280 
45.070 
44.860 
44.470 
44.085 
40.570 
37.490 

35.31 
30.01 

-· 

T93R-32 

27/09/93 
7.34E-9 

0.79 

3.05 
104.50 

29.05 

Drawdown (m) 

16.560 
16.530 
16.515 
16.475 
16.435 
16.390 
16.305 
16.230 
16.020 
15.810 
15.420 

15.035 
11.520 
8.440 
6.260 
0.960 



Project No,: 3773-2 

1. 

0.9 

0.8 

0.7 
\ 

b.a 
0 
::q 

0.5 
' ::ct 

0.4 

0.3 

0.2 

0.1 

0. 
1. 

{ 

Cl lent: MANALTA COAL LTD. 

Location: TELKWA, B.C. 

MANALTA COAL LTD. T93R-32 

10. 100. 1000. 10000. 
Time (min) 

( 

DATA SET: 
AQ93·32;DAT 

11/25/93 

AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper et a I , 

TEST DATE: 
27 /09 / 93 

TEST WELL: 
T9:.rn-32 

ESTIMATED PARAMETERS: 
T "' 1 ,540BE-06 m

2
/m! n 

S .. 1, E·OB 

TEST DATA: 
HO= 16,56 m 
re= o. • 127 m 
rw = 0.066 m 

{ 



APPENDIX VI 

GROUNDWATER CHEMICAL ANALYSES, CHEMEX, SEPTEMBER 1993 

,.-



PITEAU ENGINEERING LTD. 
CHEMEX Labs Alberta Inc. ATTENTION TAD DABROWSKI 

Calgary; 2021 • 41st Avenue N.E,, T2E 6P2. Telephone (403) 291-3077. FAX (403) 291•9468 MANALTA COAL 
Edmonton; 9331 - 48th Street, T6B 2A4. Telephone (403) 465-9877, FAX {403) 466-3332 PROJ. #3773-2 

Sample Description T604A Chemex Worksheet Number 93-02740-22 
Sample Date & Time 29-99-93 Chemex Project Number KOMEOl0-0501 
Sampled By SR Sample Access 
Sample Type BAILER Sampfe Matrix WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER DESCRIPTION NAQUAOAT UNITS R E S U L T S DETECTION MILLI 
CODE LIMIT EQUIVALENTS 

Calcium - (ICP) Total 20005L mg/l 63.8 0.01 3.184 
Calciun - (ICP) Dissolved 20111L mg/L 39.4 0.01 1 .966 
Magnesium - (lCP) Total 12005L mg/L 13.9 0.01 1 .144 
Magnesium - (ICP) Dissolved 12111L mg/l 7.69 0.01 0.633 
Sodium - (ICP) Total 11005L mg/L 35.5 0.01 1 .544 
Sodium - (lCP) Dissolved 11111L. mg/L 30.0 0.01 1.305 
Potassium -(ICP) Total mg/L 4.15 0.02 0.106 
Potassium -(ICP) Dissolved mg/L 2.86 0.02 0.073 
Chloride - Dissolved 17206L mg/L 0.6 o. 1 0.017 
Sulphate • (IC) 16309L mg/L 2.7 0. 1 0.056 
PP Alkalinity 10151L mg/L < o. 1 0. 1 
Total Alkalinity 10111 L mg/L 194. o. 1 

~ 

pH 10301L Units 6.91 0.01 
Carbonate 06301L mg/L <· 0.5 ~· 0.5 
Bicarbonate 06201L mg/L 236. 0.5 3.878 
Total Hardness 10602L mg/L 130. 0.1 
Hydroxide 08501L mg/L < 0.5 0.5 
Sil icon - Total (ICP) mg/L 41.3 0.02 
Silicon - Dissolved (ICP) mg/L 7.99 0.02 
Turbidity 02074L NTU 2815. 0. 1 
Total Dissolved Solids 00201L mg/L 202. 1. 
Total AITITlonia Nitrogen 07505L mg/L 0.23 0.01 0.016 
Nitrite Nitrogen as N 07206L mg/L 0.018 0.003 
Nitrate Nitrogen as N 07301L mg/L 0.176 0.003 0.013 
Total Dissolved Phosphorus as P 15423L mg/L 0.014 0.003 
Ortho Phosphorus as P 15256L mg/L 0.013 0.001 
Total Phosphorus as P 15406L mg/L 1.33 0.003 
Sulphur.- (ICP) - Dissolved mg/L 1 .4 0.2 
Sulphur - (ICP) - Total mg/L 2. 1 0.2 
Total Filterable Residue (TDS) 10451L lllg/L 235. 1 • 
Non-Filterable Residue (TSS) 10401L mg/L 2580. o. 1 
Aluminum - Total CICP) 13009L mg/L 16.2 0.01 
Aluminum - Dissolved CICP) 13109L mg/L 0.08 0.002 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E .. T2E 6P2, Telephone (403) 29)-3077, FAX {403) 291-9468 
Edmonton :,9331 - 48th Street, T68 2A4. Telephone (403) 465-9B77, FAX {403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sa~ple Station Code 

T604A 
29-99-9, 
SR 
BAILER 

PARAMETER DESCRIPTION 

Antimony - Total (AA) 

Antimony - Dissolved (AA) 
Arsenic - Total (AA) 

Arsenic - Dissolved (AA) 
Barium - Total (lCP) 
Barium - Dissolved (ICP) 
Beryllium - Total (ICP) 
Beryllium - Dissolved (ICP) 
Boron - Total (ICP) 
Boron - Dissolved (ICP) 
Cadmium - Dissolved (GFAA) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Chromium - Dissolved (ICP) 
Cobalt - Total (ICP) 
Cobalt - Dissolved (ICP) 
Copper - Total (ICP) 
Copper - Dissolved (ICP) 
Iron - Total (ICP) 
Iron - Dissolved (lCP) 
lead - Total (GFAA) 
lead - Dissolved (GFAA) 
Lithium - Total (ICP) 
Lithium - Dissolved (ICP) 
Manganese - Total (ICP) 
Manganese - Dissolved (ICP) 
Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total (ICP) 
Molybdenum - Dissolved (ICP) 
Nickel - Total (lCP) 
Nickel - Dissolved (ICP) 
Phosphorus - Total (JCP) 

NAQUADAT 
CODE 

51003L 
51003L 
33005L 
33109L 
56011L 
56109L 
04009L 
04103L 
05009L 
D5111L 
48003L 
48003L 
24009L 
24360L 
27360L 
2736DL 
29501L 
29111L 
26009L 
261D9L 
82004L 
82104L 
D3009L 
03109L 
25360L 
25109L 
80011L 
80101L 
42330L 
42330L 
2B350L 
28350L 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
ug/l 
ug/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

< 

< 

< 

< 

< 

RESULTS 

0.0020 
0.0050 
0.0810 
0.002 
1.05 
0.15 
0.002 
0.001 
0.05 
0.05 
0.0002 
0.001 
0.025 
0.003-·· 
0.004 
0.001 
0.002 
0.002 

258. 
3.71 
0_070 
0_0002 
0.015 
0.006 
5-01 
2.54 
0.05 
0.002 
0.021 
0.001 
0.056 
0.024 
1.5 

PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 

MANALTA .COAL 
PROJ. #3773-2 -· 

Chemex Worksheet Number 93-02740-22 
Chemex Project Number KOMEDI0-0501 
Sample Access 
Sample Matrix WATER 
Report Date March 21, 1994 

DETECTION MILLI 
LIMIT EQUIVALENTS 

0.002 
0.002 
0.002 
0_002 
0.01 
0.002 
0.001 
0.0002 
0.01 
0.01 
0.0002 
0.001 
0.002 
0.0002 
0.003 
0.001 
0.001 
0.001 
0.01 
0.002 
0.002 
0.0002 
0.001 
0.001 
0.001 
0.0002 
0.05 
0.002 
0.003 
0.001 
0.005 
0.005 
0.1 



_ CHEMEX Labs Alberta Inc. 

,-, 

I 

Calgary: 2021 • 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077. FAX (403) 291-9468 
Edmonton. 9331 • 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 

Sample Type 
Sample Station Code 

T604A 

29-Q9-93 

SR 
BAILER 

PARAMETER DESCRIPTION 

Phosphorus - Dissolved (ICP) 
Selenium - Total (AA) 
Seleniun - Dissolved CAA) 
Silver - Total (GFAA) 
Silver - Dissolved (GFAA) 
Strontium - Total (ICP) 
Strontiun - Dissolved (ICP) 
Titaniun - Total (ICP) 
Titaniun - Dissolved (ICP) 
Uraniun - Total CIC) 
Uraniun - Dissolved CIC) 
Vanadiun ~ Total (lCP) 
Vanadiun • Dissolved (ICP) 
Zinc~ Total (ICP) 
Zinc~ Dissolved (ICP) 
Ion Balance 

NAQUADAT 
COOE 

15450L 
34005L 
34105L 
47005L 
470050 
38011L 
38111L 
22011L 
221110 
92115L 
92111L 
23330L 
233300 
30501L 
305010 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
Balance 

< 

< 

< 

< 

< 

< 

< 

R E S U L T S 

0.1 
0.002 
0.0001 
0.001 
0.0001 
0.639 
D.335 
0.021 
0.003 
0.005 
0.001 
D.046 
0.002 
0.103 _,, 

0.019 
1.01 

P!TEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ. #3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION MILLI 
LIMIT EQUIVALENTS 

0.1 
0.002 
0.0001 
0.001 
0.0001 
0.002 
0.002 
0.003 
D.003 
0.005 
0.001 
0.002 
0.002 
0.001 
0.001 
0.01 

93-02740-22 

KOMEOI0-0501 

WATER 

March 21, 1994 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291•9468 
Edmonton: 9331 - 48th Street, T6B 2A4. Telephone (403) 465-9877, FAX {403) 456-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

T604A 
29-09-90 
SR 
BAILER 

Calcium - (ICP) Total 
Calcium - (ICP) Dissolved 
Magnesium - (ICP) Total 
Magnesium - (ICP) Dissolved 
Sodium - (ICP) Total 
Sodium - (ICP) Dissolved 
Potassium -(ICP) Total 
Potassium -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate·- (JC) 

Total Alkalinity 
pH 
Silicon - Total (ICP) 
Silicon - Dissolved (ICP) 
Total Arrrnonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
sulphur - (ICP) - Dissolved 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Total (ICP) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Antimony - Dissolved (AA) 
Arsenic - Total (AA) 
Arsenic - Dissolved (AA) 
Barium - Total (lCP) 
Barium - Dissolved (ICP) 
Beryllium - Total (ICP) 

DATE 

ANALY2ED 

QA/QC 

BATCH 

(DD-MM-YY) NUMBER 

15-10·93 
15-10-93 
15-10-93 
15-10-93 
15-10·93 
15-10-93 
15-10-93 
15-10-93 
13-10-93 
14-10-93 
05-10-93 
05-10-93 
15-10-93 
15·10-93 
07-10-93 
07-10-93 
05-10-93 
14-10-93 
12-10-93 
14-10-93 
15-10-93 
13-10-93 
12-10-93 
15-10-93 
15-10-93 
14-10-93 
14-10·93 
14-10-93 
14-10-93 
15-10-93 
15-10-93 
15·10-93 

10 
10 
10 
10 
10 
10 
10 
10 

3 

10 
3 

3 

10 
10 
10 
1 
1 

1 
1 

2 
10 
r 

10 
10 

,. 
1 
1 
10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

DUP 

Rr 

1.3 
1.3 
0.2 
0.2 
o .. 2 

0.2 
o. 1 
o. 1 

1 .o 
0.0 
0.2 
0.7 
0.5 
0.5 
0.2 
1.0 
2.0 
o.o 
2.0 
1.0 
N.A. 

o.o 
2.0 
0.9 
0.9 
0.0 
0.0 
0.0 
o.o 
0.0 
o.o 
0.0 

Chemex Worksheet Number 93-02740-22 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date March 21, 1994 

SPIKES 

% 

RECOV 

WARN L!M!T 

104.3 
104.3 
100.9 
100.9 
100.3 
100.3 
98.4 
98.4 
92.6 
96.4 

LOWER 

92.6 
92.6 
87.3 
87.3 
87.7 
87.7 
86.0 
86.0 
88.7 
94. 1 

NOT APPL! CABLE 

NOT APPLICABLE 

99.9 -78.0 
99.9 78.0 
98.9 

101.3 
97.6 

101.6 

86.8 
92.0 
93.2 
89.6 

98.0 87.9 
100.8 89.6 

NOT APPLICABLE 

NOT APPL! CABLE 

NOT APPL! CABLE 

102.3 87.3 
102.3 87.3 
110.0 78.7 
110.0 78.7 
106.2 88.5 
_106.2 88.5 

97.3 90.5 
97.3 90.5 
97.9 89.7 

UPPER 

110.9 
110.9 
113.4 
113.4 
113.0 
113.0 
110.4 
110.4 
107.9 
105.5 

125.7 
125.7 
108.2 
108.2 
106.7 
112.5 
112.8 
112.5 

112.8 
112.8 
114.9 
114.9 
108.7 
108. 7 
106.8 
106.8 
109.8 

% 

RECOV 

1.10.0 
110.0 
104.0 
104.0 
100.7 
100.7 
99.0 
99.0 
97.4 
96.5 

CHECK 

WARN 

LOWER 

92.5 
92.5 
90.2 
90.2 
87.8 · 
87.8 
84.8· 
84.8 
85.2 
93.0 

LIMIT 

UPPER 

108.9 
108.9 
107.4 
107.4 
110.1 
110.1 
109.7 
.109.7 
115.4 
102.4 

NOT APPLICABLE 

NOT APPL! CABLE 

93.8 80.2 150.,: 
93.8 80.2 150.1 
94.0 ~.~ 90.2 

109.5/. 91.8 
9.8, 1 .. 90.7 

104.3 90.0 
100.0 87.8 
100.0 90.0 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPL! CABLE 

105.8 
105.1 
113.0 
113.2 
108.5 
113.2 

106..8 81.2 126.0 
106.8 81.2 126.0 
106.7 
106.7 
92;0 
92.0 

100.3. 
100.3 

78.7 
78.7 
90.7 
90.7 
94.6 
94.6 

126.6 
126.6 
133.3 
133.3 
110.3 
110.3 

102.8, , 93.7 107.9 
~·--,-

.,,. 



BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
CHEMEX Labs Alberta Inc .. PITEAU ENGINEERING LTD. 

ATTENTION : TAD DABROWSKI 
Calgary; 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468 PROJ.#3773-2 
Edmonton: 9331 -48\h Street. T68 2R4. Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description T604A Chemex Worksheet Number 93-02740-22 
Sample Date & Time 29-09-93 Chemex Project Number KOME0!0-0501 
Sampled By SR Sample Access 
Sample Type BAILER Sample Matrix WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER OATE QA/QC SPIKES CHECK 

ANALYZEO BATCH DUP % WARN LIMIT % WARN LIMIT 
(OD·MM·YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER 

Beryllium - Dissolved (tCP) 15-10-93 10 o.o 97.9 89.7 109.8 102.8 93.7 107.9 
Boron - Total (ICP) 15-10·93 10 0.4 89.2 83.0 121.3 88.3 85.5 110.4 
Boron - Dissolved (ICP) 15-10-93 10 0.4 89.2 83.0 121.3 88.3 85.5 110.4 
Cadmium - Dissolved (GFAA) 20·10·93 o.o NOT APPLICABLE NOT APPLICABLE 
Cadmium - Total (GFAA) 20-10-93 o .• o NOT APPLICABLE NOT APPL! CABLE 
Chromium - Total (ICP) 15-10-93 10 0.7 94.8 83.3 116.6 99.8 86.6 114.0 
Chromium - Dissolved (ICP) 15-10-93 10 0.7 94.8 83.3 116.6 99.8 86.6- 114.0 
Cobalt - Total (ICP) 15-10-93 10 0.0 94.8 81.7 113. 1 100.1 82.5 115 .0 
Cobalt - Dissolved (ICP) 15-10-93 10 0.0 94.8 81.7 113. 1 100.1 82.5 115 .0 
Copper - Total (ICP) 15·10·93 10 1.0 95.1 85.2 111.5 98.1 90.5 107.6 
Copper - Dissolved CICP) 15-10-93 10 1.0 95.1 85.2 111.5 98.1 90.5 107.6 
Iron Total CICP) 15·10·93 10 0.1 103.4 89.4 114.9 106.8 89.7 127.0 
Iron Dissolved (ICP) 15-10·93 10 o. 1 103.4 .a9.4 114.9 106.8 89.7 127.0 
Lead Total (GFAA) 15·10·93 o.o 40.0 36.7 124.9 100.0 86.0 110.6 
Lead Dissolved (GFAA) 15-10-93 0.0 40.0 36.7 124.9 100.0 86.0 110.6 
Lithium - Total (ICP) 15·10·93 10 0.4 93.9 81.7 111.8 92.2 · 83.0 109.4 
Lithium - Dissolved CICP) 15·10·93 10 0.4 93.9 81.7 111.8 92.2 83.0 109.4 
Manganese - Total (ICP) 15· 10·93 10 o.o 102.5 89.3 110.9 105.7 82.7 118.0 
Manganese - Dissolved (ICP) 15-10-93 10 0.0 102.5 89.3 110.9 105.7 \· 82.7 118.0 
Mercury - Total (CVAA) 04·10·93 3 0.2 97.8 77.1 121.6 87.5 80. 1 121.0 
Mercury - Dissolved CCVAA) 04·10·93 3 0.2 97.8 77. 1 121.6 87.5 · 80. 1 121.0 
Molybdenum - Total ClCP) 15-10-93 10 3.2 101.4 79.8 118.8 104.1 78.0 117.0 
Molybdenum - Dissolved (ICP) 15·10·93 10 3.2 101.4 79.8 118.8 104.1 78.0 117.0 
Nickel - Total CICP) 15-10-93 10 2.0 96.7 79.0 123.4 102.0. 76.0 129.0 
Nickel - Dissolved (ICP) 15-10·93 10 2.0 96.7 79.0 123.4 102.0 76.0 129.0 
Phosphorus - Total (ICP)· 15-10-93 10 0.4 100.9 80.0 120.0 105.5 80.0 · 120.0 
Phosphorus - Dissolved (ICP) 15-10-93 10 0.4 100.9 80.0 120.0 105.5 80.0 120.0 
Selenium - Total (AA) 13· 10·93 1 0.0 108.0 86.2 108.8 97.5 88.4 126.1 
Selenium - Dissolved (AA) 13-10-93 1- o.o 108.0 86.2 108.8 97.5 88.4 126.1 
Silver - Total (GFAA) 20·10·93 1 o.o NOT APPL! CABLE 100.0 82.0 107.6 
Silver - Dissolved (GFAA) 20-10-93 0.0 NOT APPL! CABLE 100.0 82.0 107.6 
Strontium - Total (ICP) 15-10-93 10 1. 1 101 . 1 92.3 107.2 101.3 88.0 110.0 

I 



CHEMEX Labs Alberta Inc. 
Calgary; 2021 •4lsl Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291•9468 
Edmonton: 9331 • 48th Street. T6B 2R4. Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description T604A 
Sample Date & Time 29-09-93 
Sampled By SR 
Sample Type BAILER 
Sample Station Code 

PARAMETER DATE QA/QC 
ANALYZED BATCH 

CDD-MM-YYl NUMBER 

Strontium - Dissolved (ICP) 15-10-93 10 
Titaniun - Total (ICP) 15-10-93 10 

Titanium - Dissolved (ICP) 15-10-93 10 
Uraniun - Total (IC) 20-10-93 10 
Uranium - Dissolved (IC) 19-10-93 10 
Vanadium - Total (ICP) 15-10-93 10 
Vanadiun - Dissolved (ICP) 15-10-93 10 
Zinc - Total (ICP) 15-10-93 10 
Zinc - Dissolved (ICP) 15-10·93 10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

Chemex Worksheet Number 93-02740-22 

DUP % 

Rr RECOV 

1. 1 101. 1 
1.0 91.4 
1.0 91.4 
1. 7 94.5 
o .• 7 103.0 
2.0 99.3 
2.0 99.3 
1 .0 98.7 
1.0 98.7 

Chemex Project Number 

SPIKES 
I/ARN 

LOI/ER 

92.3 
79.9 
79.9 
91.7 
91.7 
86.9 
86.9 
89.3 
89.3 

-· 

Samp 1 e Access 

Sample Matrix 
Report Date 

LIMIT 
UPPER 

107.2 
114. 1 
114. 1 
104.3 
104.3 
113.4 
113.4 
117.8 
117 .8 

% 
RECOV 

101.3 
94.7 
94.7 
95.7 

103.0 
103.0 
103.0 
102.4 
102.4 

. 
' 

KOMEOl0-0501 

WATER 
March 21, 1994 

CHECK 
I/ARN LIMIT 
LOI/ER UPPER 

88.0 110.0 
82.3 114.5 
82.3 114.5 
90.0 106.6 
90.0_. 106.6 
93.5 109.2 
93.5 · 109.2 
96.1 121.0 
96.1 121.0 

-· 

1-~ 
L__ _____ . _________________________ _, 



PITEAU ENGINEERING LTD. 
CHEMEX Labs Alberta Inc. ATTENTION TAD DABROWSKI ·-
Calgary: 2021 • 41st Avenue N.E., T2E 6P2. Telephone (403) 291·3077, FAX {403) 291-9468 MANALTA COAL 
Edmonton: 9331. 48th Street, T6B 2A4. Telephone (403) 465·9877. FAX (403) 466·3332 PROJ.#3773-2 

Sample Description T905B Chemex Worksheet Number 93-02740-20 
Sample Date & Time 29-09-93 Chemex Project Number KOMEOl0-0501 
Sampled By SR Sample Access 
Sample Type BAILER Sample Matrix. WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER OESCRIPTION NAQUADAT UNITS RESULTS DETECTION MILLI 
CDOE LIMIT EQUIVALENTS 

CalcillII - (ICP) Total 20005L mg/L 35.0 0.01 1.747 
Calcium - (ICP) Dissolved 20111L mg/L 30.0 0.01 1 .497 
MagnesiLm - (ICP) Total 12005L mg/L 10.6 0.01 D.872 
Magnesill11 - (ICP) Dissolved 12111L mg/L 9.47 0.01 0.779 
Sodiun - CICP) Total 11005L mg/L 19.3 0.01 0.840 
Sodium - (ICP) Dissolved 11111L mg/l 15.8 0.01 0.687 
Potassiun -CICP) Total mg/L 3.95 0.02 0.101 
Potassillll -CICP) Dissolved mg/L 3.36 0.02 0.086 
Chloride - Dissolved 17206L mg/L 1.6 o. 1 0.045 
Sulphate - CIC) 16309L mg/L 1.6 o. 1 0.033 
PP Alkalinity 10151L mg/L < 0.1 o. 1 
Total Alkalinity 10111L mg/L 149. 0. 1 
pH 10301 L Units 6.84 0.01 
Carbonate 06301L mg/L < 0.5 ~ 0.5 
Bicarbonate 06201L mg/L 182. 0.5 2.979 
Total Hardness 10602L mg/L 114. 0. 1 
Hydroxide 08501L mg/L < 0.5 0.5 
Sit icon - Total (ICP) mg/L 5.55 0.02 
Silicon - Dissolved (ICP) mg/L 3.97 0.02 
Turbidity 02074L NTU 72.4 0. 1 
Total Dissolved Solids 00201L mg/L 153. ,. 
Total Arrmonia Nitrogen 07505L mg/L < 0.01 0.01 
Nitrite Nitrogen as N 07206L mg/L 0.005 0.003 
Nitrate Nitrogen as N 07301L mg/L < 0.003 0.003 
Total Dissolved Phosphorus as P 15423L mg/L 0.021 0.003 
Ortho Phosphorus as P 15256L mg/L 0.020 0.001 
Total Phosphorus as P 15406L mg/L 0.063 0.003 
Sulphur - (ICP) - Dissolved mg/L 0.7 0.2 
Sulphur - (ICP) - Total mg/L 0.97 0.2 
Total Filterable Residue (TDS) 10451L ll!g/L 185. ,. 
Non-Filterable Residue (TSS) 10401L mg/L 76.0 0. 1 
Alumim.m - Total (ICP) 13009L mg/L 0.98 0.01 
Alumim.m - Dissolved (ICP) 13109L mg/L 0.03 0.002 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 • 41st Avenue N.E .. T2E 6P2. Telephone (403) 291·30n, FAX (403) 291-9468 
Edmonton: 9331 • 48th Street. T68 2R4. Telephone \403) 465-9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 

T905B 
29-09-93 
SR 
BAILER 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 

93-02740-20 
KOME0!0-0501 

WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER OESCRIPTION 

Antimony - Total CAA) 

Antimony - Dissolved (AA) 

Arsenic - Total (AA) 

Arsenic - Dissolved (AA) 
Bariun - Total (JCP) 
Barium - Dissolved (ICP) 
Berylliun - Total (ICP) 

Beryllium - Dissolved (ICP) 
Boron - Total (ICP) 
Boron - Dissolved (ICP) 
Cadmium - Dissolved (GFAA) 
Cadmium - Total,(GFAA) 
Chromium - Total (ICP) 
Chromium - Dissolved (ICP) 
Cobalt Total (ICP) 
Cobalt Dissolved (ICP) 
Copper Total (ICP) 
Copper Dissolved (ICP) 
Iron - Total (ICP) 
I ran - Dissolved <.JCP) 
Lead - Total (GFAA) 

Lead - Dissolved (GFAA) 
Lithium - Total (ICP) 
Lithium - Dissolved (ICP) 
Manganese - Total (ICP) 
Manganese - Dissolved CICP) 
Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total (ICP) 
Molybdenum~ Dissolved (ICP) 
Nickel - Total (ICP) 
Nickel - Dissolved (ICP) 
Phosphorus - Total (ICP) 

NAQUADAT UNITS 
CODE 

51003L mg/L 
51003L mg/L 
33005L mg/L 
33109L mg/L 
56011L mg/L 
56109L mg/l 
04009L mg/L 
04103L mg/L 
05009L mg/L 
05111L mg/L 
48003L mg/L 
48003L mg/l 
24009L mg/L 
24360L mg/L 
27360L mg/L 
27360L mg/L 
29501L mg/L 
29111L mg/L 
26009L mg/L 
26109L mg/L 
82004L mg/L 
82104L mg/L 
03009L mg/L 
03109L mg/L 
25360L mg/L 
25109L mg/L 

80011L ug/l 

80101L ug/L 
42330L mg/L 
42330L msti: 
28350L mg/L 
28350L mg/L 

mg/l 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RESULTS DETECTION MILLI 
LIMIT EQUIVALENTS 

0.0030 
0.0110 
0.002 
0.002 
0.12 
0.08 
0.001 
0.0002 
0.01 
0.002 
0.0002 
0.001 
0.002 
0.000,,.-· 

0.014 
0.001 
0.017 
0.0002 
1.75 
0.22 
0.002 
0.0002 
0.002 
0.002 
0.163 
0.119 
0.05 
0.002 
0.005 
0.001 
0.005 
0.001 
0.2 

0.002 
0.002 
0.002 
0.002 
0.01 
0.002 
0.001 
0.0002 
0.01 
0.002 
0.0002 
0.001 
0.002 
0.0002 
0.003 
0.001 
0.001 
0.0002 
0.01 
0.002 
0.002 
0.0002 
0.001 
0.001 
0.001 
0.0002 
0.05 
0.002 
0.003 
0.001 
0.005 
0.001 
0.1 



-CHEMEX Labs Alberta Inc. 
Calgary; 2021 • 41st Avenue N.E .• T2E 6P2. Telephone (403) 291·3077. FAX (403) 291•9468 
Edmonton 9331 - 48th Street. T6B 2R4. Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 

T905B 
29-09-93 
SR 
BAILER 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 

93-02740-20 
KOMEOl0-0501 

WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER DESCR!PT!ON NAQUADAT 
CODE 

Phosphorus - Dissolved (ICP) 15450L 
Selenium - Total (AA) 340D5L 
Selenium - Dissolved (AA) 34105L 
Silver - Total (GFAA) 47005L 
Silver - Dissolved (GFAA) 47005D 
Strontium - Total (ICP) 38011L 
Strontitrn - Dissolved (ICP) 38111L 
Titanium - Total (JCP) 22011L 
Titanium - Dissolved (ICP) 22111D 
Uranilll1 - Total (IC) 92115L 
Uranium - Dissolved (IC) 92111L 
Vanadium - Total (ICP) 23330L 
VanadilJJJ - Dissolved (tCP) 23330D 
Zinc - Total (ICP) 30501L 
Zinc - Dissolved (!CP) 30501D 
Ion Balance· 

UNITS 

mg/L 
mg/L 
1119/L 
1119/L 
1119/L 
1119/L 
1119/L 
1119/L 
1119/L 
1119/L 
1119/L 
1119/L 
1119/L 
1119/L 
1119/L 
Balance 

< 

< 

< 

< 

< 

< 

< 

< 

RESULTS DETECTION 

0.1 
0.002 
0.0001 
0.001 
0.0001 
0.189 
0.168 
0.010 
D.003 
0.005 
0.001 

L!H!T 

o. 1 
0.002 
0.0001 
0.001 
0.0001 
0.002 
0.002 
0.003 
0.0D3 
0.005 
0.001 

D.009 0.0D2 
0.002 0.002 
0.063 ,,· 0.001 
O.D12 0.001 
1.00 0.01 

M!LL! 
EQUIVALENTS 



CHEMEX Labs Alberta Inc. 
Calgary; 2021 · 41s1 Avenue N.E, T2E 6P2. Telephoiie j403) 291·3077, FAX {403) 291-9468 
Edmonton: 9331 - 48th Street, T6B 2R4. Telephone (403) 465-0077, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

T9058 
29-09-93 
SR 
BAILER 

Calcium - (ICP) Total 
Calcillll - (ICP) Dissolved 
Magnesium - (ICP) Total 
Magnesium - (ICP) Dissolved 
Sodillll - (ICP) Total 
Sodium - (ICP) Dissolved 
Potassiun -(ICP) Total 
Potassiun -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate - (IC) 
Total Alkalinity 
pH 
Silicon - Total (ICP) 
Silicon - Dissolved (ICP) 
Total Arrmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
sulphur - (ICP) - Dissolve~ 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Total (ICP) 
Aluminum - Dissolved (ICP) 
Antimony - Total CAA) 
Antimony - Dissolved (AA) 
Arsenic - Total (AA) 
Arsenic - Dissolved (AA) 
Barium - Total (ICP) 
Barium - Dissolved (ICP) 
Beryllium - Total (ICP) 

DATE 
ANALYZED 

(DD-MM-YY) 

15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
13-10-93 
14-10-93 
05-10-93 
05-10-93 
15-10-93 
15-10-93 
07-10-93 
12-10-93 
06-10-93 
14-10-93 
12-10-93 
14-10-93 
15-10-93 
13·10-93 
12-10-93 
15-10-93 
15-10-93 
14-10-93 
14-10-93 
14-10-93 
14-10-93 
15-10-93 
15-10·93 
15-10-93 

OA/OC 
BATCH 
NUMBER 

10 
10 
10 
10 
10 
10 
10 
10 
3 

10 
3 

3 

10 
10 
10 
1 

2 
10 

10 
10 

1 
1 
1 
1 

10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ. #3773-2 

DUP 
Rr 

1.3 
1.3 
0.2 
0.2 
0,2 
0.2 
0. 1 

0. 1 
1.0 
0.0 
0.2 
0.7 
0.5 
0.5 
0.2 
1 .o 
1 .o 
0.0 
2.0 
1.0 
N.A. 
o.o 
2.0 
0.9 
0.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

Chemex Worksheet Number 93-02740-20 
Chemex Project Number KOME0!0-0501 
Sample Access 
Sample Matrix WATER 
Report Oate March 21, 1994 

% 

RECOV 

104.3 
104.3 
100.9 
100.9 
100,3 
100.3 
98.4 
98.4 
92.6 
96.4 

SPIKES 
WARN 
LOWER 

92.6 
92.6 
87.3 
87.3 
87.7 
87.7 
86.0 
86.0 
88.7 
94. 1 

NOT APPL! CABLE 
NOT APPL! CABLE 

LIMIT 
UPPER 

110.9 
110.9 
113.4 
113.4 
113.0 
113.0 
110.4 
110.4 
107.9 
105.5 

99.9 -78.0 125.7 
99.9 
98.9 

103. 1 
97.3 

101.6 

78.0 
86.8 
92.0 
93.2 
89.6 

98.0 87.9 
100.8 89.6 

NOT APPL! CABLE 
NOT APPLICABLE 
NOT APPLICABLE 

125.7 
108.2 
108.2 
106.7 
112.5 
112.8 
112.5 

102.3 87.3 112.8 
102.3 
110.0 
110.0 
106.2 
196.2 
97.3 
97.3 
97.9 

87.3 
78.7 
78.7 
88.5 
88.5 
90.5 
90.5 
89.7 

112.8 
114.9 
114.9 
108.7 
108.7 
106.8 
106.8 
109.8 

% 

RECOV 

110.0 
110.0 
104.0 
104.0 
100,7 
100.7 
99.0 
99.0 
97.4 
96.5 

CHECK 
WARN 
LOWER 

92.5 
92.5 
90.2 
90.2 
87.8 · 
87.8 
84.B· 
84.8 
85.2 
93.0 

LIMIT 
UPPER 

108.9 
108.9 
107.4 
107.4 
110. 1 
110. 1 
109.7 
.109.7 
115.4 
102.4 

NOT APPL! CABLE 
NOT APPL! CABLE 

93.8 80.2 150.1 
93.8 
94.0 

114.3 
101.9 
104.3. 

80.2 
90.2 
91.8 
90.7 
90.0 

100.0 87.8 
100.0 90.0 

NOT APPLICABLE 
NOT APPLICABLE 
NOT APPL! CABLE 

150. 1 
105.8 
105. 1 
113.0 
113.2 
108.5 
113.2 

106.8 81.2 126.0 
106.8 
106.7 
106.7 
92.0 
92.0 

100.3 
100.3 
102.8 

81.2 
78.7 
78.7 
90.7 
90.7 
94.6 
94.6 
93.7 

126.0 
126.6 
126.6 
133.3 
133.3 
110.3 
110.3 
107.9 

r· 
'------------------------------------------------' 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468 
Edmonton: 9331 • 48th Street, T6B 2A4. Telephone (403) 465-9877, FAX (403) 466·3332 

Sample Description 
Sample Date & Time 
Sampled By 

Sample Type 
Sample Station Code 

PARAMETER 

T905B 
29-09-93 
SR 
BAILER 

Beryllium - Dissolved (ICP) 
Boron - Total CICP) 
Boron - Dissolved (ICP) 
Cadmium - Dissolved (GFM) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Chromiun - Dissolved (ICP) 
Cobalt - Total (ICP) 
Cobalt - Dissolved (ICP) 
Copper - Total (lCP) 
Copper - Dissolved (ICP) 
Iron Total (ICP) 
Iron Dissolved (ICP) 
Lead Total (GFAA) 
Lead Dissolved (GFAA) 
Lithium - Total (ICP) 
Lithium - Dissolved (ICP) 
Manganese - Total (ICP) 
Manganese - Dissolved (ICP) 
Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total (ICP) 
Molybden1.1n - Dissolved (ICP) 
Nickel - Total (ICP) 

DATE QA/QC 

ANALYZED BATCH 

(DD-MM-YY) NUMBER 

10 
10 
10 
1 

10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
3 

3 

10 
10 
10 
10 
10 
10 

1 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

DUP 

Rr 

SPIKES 

Chemex Worksheet Number 93-0.2740-20 
Chemex Project'Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 

Report Date March 21, 1994 

% 

RECOV 

WARN LIMIT % 

RECOV 

CHECK 

WARN 

LOWER 

LIMIT 

UPPER LOWER UPPER 

97.9 89.7 
89.2 83.0 
89-2 83.0 

NOT APPL! CABLE 

NOT APPLICABLE 

94.8 83.3 
94.8 83.3 
94.8 81.7 
94.8 81.7 
95.1 85.2 
95.1 85.2 

103.4 89.4 
103.4 .Jl9.4 
40_0 36.7 
40.0 
93.9 
93.9 

102.5 
102.5 
97.8 
97.8 

101.4 
101.4 
96_7 
96_7 

100.9 

36.7 
81. 7 
81.7 
89.3 
89.3 
n.1 
n.1 
79.8 
79.8 
79.0 
79.0 
60:o 

100.9 80.0 
108.0 86.2 

109.8 
121.3 
121.3 

102.8 
88_3 

88.3 

93.7 
85.5 
85.5 

NOT APPLICABLE 

NOT APPLICABLE 

107_9 
110.4 
110.4 

99.8 86.6 114.0 
99.8 86.6- 114.0 

Nickel - Dissolved (ICP) 
Phosphorus - Total (ICP), 
Phosphorus - Dissolved (ICP) 
Selenium - Total (AA) 
Selenium - Dissolved (AA) 
Silver - Total (GFAA) 

15-10-93 
15-10-93 
15-10-93 
20-10-93 
20-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
04-10-93 
04-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
13-10-93 

13-10-93 
20-10-93 
20-10-93 
15-10-93 

1- -

a.a 
0.4 
0.4 
o.o 
0.0 
0.7 
0.7 
o.o 
o.o 
1 .0 
1 .o 
0.1 
0.1 
o.o 
o.o 
0.4 
0.4 
0.0 
o.o 
0.2 
0.2 
3.2 
3.2 
2.0 
2.0 
0.4 
0.4 
0.0 
0.0 
o.o 
0.0 
1. 1 

108.0 86.2 

116.6 
116.6 
113.1 
113. 1 
111.5 
111. 5 
114.9 
114.9 
124.9 
124.9 
111.8 
111.B 
110.9 
110.9 
121.6 
121.6 
118.8 
118-8 
123.4 
123.4 
120.0 
120.0 
108.8 
108.8 

100.1 
100. 1 
98. 1 
98.1 

106.8 
106.8 
100.0 
100.0 
92.2 
92.2 

105. 7 
105. 7 
87.5 
87.5 

104. 1 
104.1 
102.0_ 
102.0 
105.5 
105.5 
97.5 
97_5 

100.0 . 

100.0 
101.3 

82.5 
82.5 
90.5 
90_5 
89.7 
89.7 
86.0 
86.0 
83.0 
83.0 
82.7 
82.7 
80.1 
80. 1 

78.0 
78.0 
76.0 
76.0 
80.0 
80.0 
88.4 
88.4 
82.0 
82.0 
88.0 

115 .o 
115.0 
107-6 
107.6 
127.0 
127.0 
110.6 
110.6 
109.4 
109.4 
118.0 
118.0 
121.0 
121.0 
117.0 
117.0 
129.0 
129.0 
120.0 
120.0 
126.1 
126.1 
107.6 
107.6 
110.0 

Silver - Dissolved (GFAA) 
Strontium - Total (ICP) 10 

NOT APPL! CABLE 

NOT APPL! CABLE 

101.1 92.3 107.2 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N,E., T2E 6P2, Telephone (403) 291-3077, FAX (403) 291·9468 
Edmonton: 9331 - 48th Street, T6B 2A4. Telephone (403) 465-9877, FAX {403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 

Sample Type 
Sample Station Code 

PARAMETER 

T905B 
29-99-93 
SR 
BAILER 

Strontium - Dissolved (ICP) 
Titanil.JTJ - Total (ICP) 
Titaniun - Dissolved (ICP) 
Uranium - Total CIC) 
Uraniun - Dissolved CIC) 
Van,adium - Total (ICP) 

Vanadil.JTJ - Dissolved (ICP) 
Zinc - Total (ICP) 
Zinc - Dissolved (ICP) 

DATE QA/QC 
ANALYZED BATCH 

(DD·HM·YY) NUMBER 

15·10·93 10 

15-10-93 10 
15-10·93 10 
20-10·93 10 
19-10-93 10 
15-10-93 10 
15-10·93 10 
15-10-93 10 
15-10-93 10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

OUP % 

Rr RECOV 

1. 1 101. 1 
1.0 91.4 
1.0 91.4 
1.7 94.5 
0.7 103.0 
2.0 99.3 
2.0 99.3 
1 .o 98.7 
1 .o 98.7 

Chemex Worksheet .Number 93-02740-20 

Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date March 21, 1994 

SPIKES CHECK 
WARN LIMIT % WARN L.!M!T 
LOWER UPPER RECOV, LOWER UPPER 

. 

92.3 107.2 101.3 B8.0 110.0 
79.9 114.1 94.7 82.3 114.5 
79.9 114. 1 94.7 82.3 114.5 
91.7 104.3 95.7 90.0 106.6 
91. 7 104.3 103.0 90.0 · 106.6 
86.9 113.4 103.0 93.5 109.2 
86.9 113.4 103.0 93.5- 109.2 
B9.3 117.8 102.4 96.1 121.0 
89.3 117.B 102.4 96. 1 121.0 



PITEAU ENGINEERING LTD. 
CHEMEX Labs Alberta Inc. ATTENTION : TAD DABROWSKI 

Calgary: 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077. FAX (403) 291,9468 MANALTA COAL 
Edmonton: 9331 • 48th Street, T6B 2R4. Telephone (403) 465•9877, FAX"(403) 466-3332 PROJ.#3773-2 

Sample Description T906A Chemex Worksheet Number 93-02740-21 
Sample Date & Time 29-99-93 Chemex Project Number KOMEOl0-0501 
Sampled By SR Sample Access 
Sample Type BAILER Sample Matrix WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION MILLI 
CODE LIMIT EQUIVALENTS 

CalcilJll - (ICP) Total 20005L mg/l 12.4 0.01 0:619 
Calcium - (ICP) Dissolved 20111L rng/L 12.4 0.01 0.619 
MagnesilJ!l - ('ICP) Total 12005L rng/L 3.51 0.01 0.289 
Magnesium - CICP) Dissolved 12111 L mg/L 3.08 0.01 0.253 
Sodiun - (ICP) Total 11005L rng/L 47.6 0.01 2.071 
Sodium - (ICP) Dissolved 11111L rng/L 43.2 0.01 1.879 
Potassium -CICP) Total rng/L 1.49 0.02 0.038 
Potassium -(ICP) Dissolved rng/L 1.46 0.02 0.037 
Chloride - Dissolved 17206L mg/L 2.8 o. 1 0.079 
Sulphate • (!CJ 16309L rng/L 3.8 0.1 0.079 
PP Alkalinity 10151L rng/L < o. 1 o. 1 
Total Alkalinity 10111L rng/L 142. 0. 1 

,_ 
pH 10301L Units 6.91 0.01 
carbonate 06301L rng/L < 0.5 ~- 0.5 
Bi carbonate 06201L rng/L 173. 0.5 2.839 
Total Hardness 10602L rng/L 43.7 0. 1 
Hydroxide 08501L rng/L < 0.5 0.5 
Sil icon - Total (ICP) rng/L 4.79 0.02 
Silicon - Dissolved (ICP) rng/L 2.88 0.02 
Turbidity 02074L NTU 19.9 0. 1 
Total Dissolved Solids 00201L rng/L 153. 1 • 
Total Arrmonia Nitrogen 07505L rng/L < 0.01 0.01 
Nitrite Nitrogen as N 07206L rng/L 0.005 0.003 
Nitrate Nitrogen as N 07301L rng/L < 0.003 0.003 
Total Dissolved Phosphorus as P 15423L rng/L 0.048 0.003 
Ortho Phosphorus as P 15256L rng/L 0.018 0.001 
Total Phosphorus as P 15406L rng/L 0.061 0.003 
Sulphur· (ICPJ · Dissolved rng/L 1 .4 0.2 
Sulphur - (ICP) - Total rng/L 1.4 0.2 
Total Filterable Residue (TDS) 10451L 1119"/L 175. 1. 
Non-Filterable Residue (TSS) 10401L rng/L 

, 
34.0 0.1 

Aluminum - Total (ICP) 13009L rng/L 1.17 0.01 
Aluminum - Dissolved (ICP) 13109L rng/L 0.05 0.002 

I 



CHEMEX Labs Alberta Inc .. 
Calgary; 2021 • 41st Avenue N.E .. T2E 6P2, Telephone (403) 291·3077. FAX (403) 291-9468 
Edmonton; 9331 - 48th Street, T68 2R4, Telephone (403) 465-9877, FAX {403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 

T906A 
29-09-93 
SR 
BAILER 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 

93-02740-2! 
KOME0!0-0501 

WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER DESCRIPTION 

Antimony - Total (AA) 
Antimony - Dissolved (AA) 
Arsen;c - Total CAA) 

Arsenic - DissolVed (AA) 
Barium - Total (ICP) 
Barium - Dissolved (ICP) 
Beryllium - Total (ICP) 
Beryllium - Dissolved (ICP) 
Boron - Total (lCP) 
Boron - Dissolved (ICP) 
Cadmiurn - Dissolved (GFAA) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Chromium - Dissolved (ICP) 
Cobalt - Total (ICP) 
Cobalt - Dissolved CICP) 
Copper - Total (.ICP) 
Copper - Dissolved (ICP) 
Iron - Total (ICP) 
Iron - Dissolved (ICP) 
Lead - Total (GFAA) 
Lead - Dissolved (GFAA) 
Lithium - Total (ICP) 
Lithium - Dissolved (ICP) 
Manganese - Total (ICP) 
Manganese - Dissolved CICP) 
Mercury - Total CCVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total (ICP) 
Molybdenum - Dissolved (ICP) 
Nickel - Total (ICP) 
Nickel - Dissolved (ICP) 
Phosphorus - Total (ICP) 

NAQUADAT UNITS 
COOE 

51003L mg/L 
51003L mg/L 
33005L mg/L 
33109L mg/L 
56011L mg/L 
56109L mg/L 
04009L mg/L 
04103L mg/L 
05009L mg/L 
05111L mg/L 
48003L mg/L 
48003L mg/L 
24009L mg/L 
24360L mg/L 
27360L mg/L 
27360L mg/L 
29501L mg/L 
29111L mg/L 
26009L mg/L 
26109L mg/L 
82004L mg/L 
82104L mg/L 
03009L mg/L 
03109L mg/L 
25360L mg/L 
25109L mg/L 
80011L ug/L 
80101L ug/L 
42330L mg/!:. 
42330L mg/L 
28350L mg/L 
28350L mg/L 

mg/L 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

RESULTS DETECTION MILLI 

0.002 
0.0030 
0.0020 
0.002 
0.05 
0.03 
0.001 
0.0002 
0.01 
0.008 
0.0002 
0.001 
0.014 
0.002 -
0.003 
0.001 
0.007 
0.003 
2.07 
0.21 
0.004 
0.0002 
0.007 
0.006 
0.095 
0.078 
0.05 
0.002 
0.003 
0.002 
0.005 
0.001 
0. 1 

LIMIT EQUIVALENTS 

0.002 
0.002 
0.002 
0.002 
0.01 
0.002 
0.001 
0.0002 
0.01 
0.002 
0.0002 
0.001 
0.002 
0.0002 
0.003 
0.001 
0.001 
0.0002 
0.01 
0.002 
0.002 
0.0002 
0.001 
0.001 
0.001 
0.001 
0.05 
0.002 
0.003 
0.001 
0.005 
0.001 
0.1 



_CHEMEX Labs Alberta Inc .. 

I 

Calgary· 2021 - 41s1 Avenue N.E, T2E 6P2, Telephone (403) 291-3077, FAX (403) 291-9468 
Edmonton: 9331 • 48th Street, T6B 2A4. Telephone (403) 465·9877, FAX (403) 466·3332 

Sample Description 
Sample Date & Time 
Sampled By 

T906A 
29-09-93 
SR 

Sample Type BAILER 
Sample Station Code 

PARAMETER DESCRIPTION 

Phosphorus - Dissolved (ICP) 
Selenium - Total CAA) 
SelenillTI - Dissolved CAA) 
Silver - Total CGFAA) 

Silver - Dissolved CGFAA) 
Strontium - Total (ICP) 
Strontillll - Dissolved (ICP) 
Titanium - Total (ICP) 
Titanium - Dissolved (JCP) 
Uranil.KTI - Total (IC) 

Uranium - Dissolved (IC) 
Vanadium - Total (ICP) 
Vanadium· Dissolved CICP) 
Zinc - Total (ICP) 
Zinc - Dissolved CICP) 
Ion Balance 

NAQUADAT UNITS 
CODE 

15450L mg/L 
34005L mg/L 
34105L mg/L 
47005L mg/L 
470050 mg/L 
38011L mg/L 
38111L mg/L 
22011L mg/L 
22111D mg/L 
92115L mg/L 
92111L mg/L 
23330L mg/L 
233300 mg/L 
30501L mg/L 
30501D mg/L 

Balance 

< 

< 
< 

< 

< 

< 

< 

< 

< 

R E S U L T S 

0. 1 
0.002 
0.0001 
0.001 
0.0001 
0.126 
0.12D 
0.008 
0.003 
0.005 
0.001 
0.008 
0.002 
0.040 ~· 

0.019 
0.93 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ. #3 773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION MILLI 
LIMIT EQUIVALENTS 

0. 1 
0.002 
0.0001 
0.001 
0.0001 
0.002 
0.002 
0.003 
0.003 
0.005 
0.001 
0.002 
0.002 
0.001 
0.001 
0.01 

93-02740-21 
KOME0!0-0501 

WATER 
March 21, 1994 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E., T2E 6P2. Te!ephona (403) 291-3077. FAX (403) 291-9468 
Edmonton'. 9331 • 48th Street, T6B 2R4. Telephone (403) 465-98TT, FAX (403} 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

T906A 

29-o9-9e 
SR 
BAILER 

Catciun - (ICP) Total 
Calciun - (ICP) Dissolved 
Magnesil.lTI - (JCP) Total 
Magnesium - (ICP) Dissolved 
Sodiun - (ICP) Total 
Sodiun - (ICP) Dissolved 
Potassiun -(ICP) Total 
Potassiun -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate - CIC) 

Total Alkalinity 
pH 
Silicon - Total (ICP) 
Silicon - Dissolved (lCP) 
Total Anmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Dissolved 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Total (ICP) 
Aluminum - Dissolved (tCP) 
Antimony - Total (AA) 
Antimony - Dissolved (AA) 
Arsenic - Total (AA) 
Arsenic - Dissolved CAA) 
Barium - Total (ICP) 

BariLnn - Dissolved (ICP) 
Beryllium - Total (ICP) 

DATE 

ANALYZED 

QA/QC 

BATCH 

(DD-MM-YY) NUMBER 

15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
13-10-93 
14-10-93 
05-10-93 
05-10-93 
15-10-93 
15-10-93 
07-10-93 
12-10-93 
06-10-93 
14-10-93 
12-10-93 
14-10-93 
1S-10-93 
13-10-93 
12-10·93 
15-10-93 
15-10-93 
14-10-93 
14-10-93 
14-10-93 
14-10-93 
15-10·93 
15-10-93 
15-10-93 

10 
10 
10 
10 
10 
10 
10 
10 
3 

,a' 

3 

3 

10 
10 
10 
1 

2 
10 

1 

10 
10 

1 

1 
10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 
PROJ.#3773-2 

DUP 

Rr 

1.3 
1.3 
0.2 
0.2 
0.2 
0.2 
o. 1 
o. 1 

1.0 
o.o 
0.2 
0.7 
0.5 
0.5 
0.2 
1.0 
1 .0 

0.0 
2.0 
1 .0 

N.A. 
o.o 
2.0 
0.9 
0.9 
0.0 

0.0 

0.0 

o.o 
0.0 

0.0 
0.0 

Chemex Worksheet Number 93-02740-21 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date 

SPIKES 

% 

RECOV 

WARN LIMIT 

104.3 
104.3 
100.9 
100.9 
100.3 
100.3 
98.4 
98.4 

LOWER 

92.6 
92.6 
87_3 
87.3 
87.7 
87.7 
86.0 
86.0 

92.6 88.7 
96.4 94.1 

NOT APPLICABLE 

NOT APPL! CABLE 

99.9 -78_0 
99.9 78.0 
98.9 

103. 1 
97.3 

86.8 
92.0 
93-2 

101.6 89.6 
98.0 87.9 

100.8 89.6 
NOT APPL! CABLE 

NOT APPL! CABLE 

NOT APPL! CABLE 

UPPER 

110.9 
110.9 
113.4 
113.4 
113.0 
113.0 
110.4 
110.4 
107.9 
105.5 

125-7 
125.7 
108.2 
108.2 
106.7 
112.5 
112.8 
112 .5 

102.3 87.3 112.8 
102.3 
110.0 
110.0 
106.2 
)06.2 
97.3 
97.3 
97.9 

87.3 
78.7 
78.7 
8B.5 
88.5 
90.5 
90.5 
89.7 

112.8 
114.9 
114.9 
108.7 
108.7 
106.8 
106.8 
109.8 

March 21, 1994 

% 

RECOV 

110.0 
110.0 
104.0 
104.0 
100_7 
100.7 
99.0 
99.0 
97.4 
96.5 

CHECK 

WARN 
LOWER 

92.5 
92.5 
90_2 

90.2 
87-8 .. 
87.8 
84.8-
84.8 
85.2 
93.0 

LIMIT 

UPPER 

108.9 
108.9 
107.4 
107.4 
110. 1 
11 o. 1 
109.7 
.109.7 
115.4 
102.4 

NOT APPLICABLE 

NOT APPL! CABLE 

93.8 80.2 150.1 
93.8 80.2 150.1 
94.0 

114.3 
101.9 

90.2 
91.8 
90.7 

104.3 90.0 
100.0 87.8 
100.0 90.0 

105-8 
105.1 
113.0 
113.2 
108.5 
113.2 

NOT APPL! CABLE 

NOT APPLICABLE 

NOT APPL! CABLE 

106.8 81.2 126.0 

106 • .7°, . 
92_·0'1;,. 

92.0 
100.3 
100.'3 
102.8 

· 78.7 
.90.7 
90.7 
94.6 
94.6 
93.7 

126.0 
126.6 
126.6 
133.3 
133.3 
110.3 
110.3 
107.9 



-, CHEMEX Labs Alberta Inc. 
BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

Calgary; 2021 • 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077. FAX {403) 291-9468 
Edmonton: 9331 •48th S!reet, T6B 2A4, Telephone (403) 465-9877, FAX {403) 466·3332 

PROJ. #3773-2 

SampTe Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

T906A 
29-09-93 
SR 
BAILER 

Beryllium - Dissolved (ICP) 
Boron - Total (ICP) 
Boron - Dissolved (ICP) 
Cadmium - Dissolved (GFAA) 
Cadmiun · Total (GFAA) 
ChromiLrn - Total (ICP) 
chromium - Dissolved (ICP) 
Cobalt - Total (ICP) 
Cobalt - Dissolved (JCP) 

, Copper - Total (ICP) 

Copper - Dissolved (lCP) 
Iron - Total (ICP) 
Iron - Dissolved (ICP) 
Lead - Total (GFAA) 
Lead - Dissolved (GFAA) 
Lithium - Total (lCP) 
Lithium - Dissolved (ICP) 
Manganese - Total (lCP) 
Manganese - Dissolved (ICP) 
Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total (ICP) 
Molybdenum - Dissolved CICP) 
Nickel - Total (lCP) 
Nickel - Dissolved (ICP) 
Phosphorus - Total (ICP) 
Phosphorus - Dissolved (ICP) 
Selenium - Total (AA) 
Selenium - Dissolved (AA) 
Silver - Total (GFAA) 
Silver - Dissolved (GFAA) 
Strontium - Total (ICP) 

OATE QA/QC 
ANALYZED BATCH OUP 

Rr (DD·MM-YY) NUMBER 

15-10-93 10 0.0 
0.4 
0.4 

15-10-93 10 
15-10-93 10 
20-10-93 
20·10·93 
15-10-93 
15·10-93 
15·10·93 
15-10·93 
15·10·93 
15-10-93 
15·10-93 
15·10-93 
15-10·93 
15-10-93 
15-10-93 
15·10·93 
15-10-93 
15-10·93 
04-10·93 
04-10-93 
15-10·93 
15·10-93 
15-10-93 
15-10·93 
15-10-93 
15-10-93 
13-10-93 
13-10-93 
20·10·93 
20-10-93 
15-1D-93 

10 
10 
10 
10 
10 
10 
10 
10 

o.o 
0.0 
0.7 
0.7 
0.0 
0.0 
1.0 
1.0 
0.1 
0. 1 
0.0 
0.0 

10 0.4 
10 0.4 
10 0.0 
10 0.0 
3 0.2 
3 0.2 

10 3.2 
10 3.2 
10 2.0 
10 2.0 
10 0.4 
10 0.4 

1 0.0 
;- - 0.0 

10 

0.0 
o.o 
1. 1 

Chemex Worksheet Number 93-02740-21 
Chemex Project Nup1ber KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date 

SPIKES 
% 

RECOV 
WARN LIMIT 
LOWER UPPER 

97.9 
89.2 
89.2 

89.7 109.8 
83.0 121.3 
83.0 121.3 

NOT APPLICABLE 
NOT APPLICABLE 

94.8 83.3 
94.8 83.3 
94.8 81.7 
94.8 81.7 
95.1 85.2 
95.1 85.2 

103.4 89.4 
103.4 .89.4 
40.0 
40.0 
93.9 
93.9 

102.5 
102.5 
97.B 
97.8 

101.4 
101.4 
96.7 
96.7 

100.9 
100.9 
108.0 
108.0 

36.7 
36.7 
81.7 
81.7 
89.3 
89.3 
77. 1 
77.1 
79.8 
79.8 
79.0 
79.0 
80.0 
80.0 
86.2 
86.2 

NOT APPLICABLE 
NOT APPLICABLE 

116.6 
116.6 
113. 1 
113. 1 
111.5 
111.5 
114.9 
114.9 
124.9 
124.9 
111.8 
111-.8 
110.9 
110.9 
121.6 
121.6 
118.8 
118.8 
123.4 
123.4 
120.0 
120.0 
108.8 
108.8 

101.1 92.3 107.2 

March 21, 1994 

% 

RECOV 

102.8 
88.3 
88.3 

CHECK 
WARN 
LOWER 

93.7 
85.5 
85.5 

NOT APPLICABLE 
NOT APPLICABLE 

LIMIT 
UPPER 

107.9 
110.4 
110.4 

99.8 86.6 114.0 
99.8 

100.1 
100. 1 
98. 1 
98.1 

106.8 
106.8. 
100.0 
100.0 
92.2 
92.2 

105. 7 
105.7 
87.5 
87.5 

104.1 
104.1 
102.0 
102.0 
105 .5 
105.5 
97.5 
97.5 

100.0 
100.0 
101.3 

·86.6. 

82.5 
82.5 
90.5 
90.5 
89.7 
89.7 
86.0 
86.0 
83.0 
83.0 
82.7 
82.7 
80. 1 
80.1 
78.0 
78.0 
76.0 
76.0 
80.0 
80.0 
88.4 
88.4 
82.0 
82.0 
88.0 

114.0 
115.0 
115.0 
107.6 
107.6 
127.0 
127.0 
110.6 
110.6 
109.4 
109.4 
118.0 
118.0 
121.0 
121.0 · 
117.0 
117 .0 
129.0 
129.0 
120.0 
120.0 
126.1 
126.1 
107.6 
107.6 
110.0 



CHEMEX Labs Alberta Inc. 
Calgary; 2021 • 41stAvenue N.E .. T2E 6P2. Telephone (403] 291-3077, FAX (403) 291•9468 
Edmonton: 9331 • 48th Street. T6B 2R4. Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

T906A 
29-09-93 

SR 
BAILER 

Strontium - Dissolved (lCP) 
Titanillll - Total (ICP) 
Titanium - Dissolved (ICP) 
Uraniun - Total CIC) 
Uraniun - Dissolved (IC) 
Vanadium - Total (ICP) 
Vanadiun - Dissolved (ICP) 
Zinc - Total (ICP) 
Zinc - Dissolved (lCP) 

DATE CA/QC 
ANALY2EO BATCH 

(OO·MM·YY) NUMBER 

15-10-93 10 
15-10-93 10 
15-10-93 10 
20-10-93 10 
19-10·93 10 
15-10-93 10 
15-10-93 10 
15-10-93 10 
15-10-93 10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

OUP % 

Rr RECOV 

1. 1 101. 1 
1.0 91.4 
1.0 91.4 
1.7 94.5 
0.7 103.0 
2.0 99.3 
2.0 99.3 
1.0 98.7 
1.0 98.7 

Chemex Worksheet Number 93-02740-21 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date March 21, 1994 

SPIKES CHECK 
WARN LIMIT % WARN LIMIT 
LOWER · UPPER RECOV LOWER UPPER 

92.3 107.2 101.3 88.0 110.0 
79.9 114. 1 94.7 82.3 114.5 
79.9 114. 1 94.7 82.3 114.5 
91.7 104.3 95.7 90.0 106.6 
91.7 104.3 103.0 90.0 106.6 
86.9 113.4 103.0 93.5 109.2 
86.9 113.4 103.0 93.5- 109.2 
89.3 117,8 102.4 96.1 121.0 
89.3 117.8 102.4 96.1 121.0 

_,, 

1-L_ ______________________________ ___, 



CHEMEX Labs Alberta Inc. 
Calgary 2021 • 41st Avenue N.E., T2E 6P2, Telephone (403) 291·3077. FAX (403) 291-9468 
Edmonton: 9331 • 48th Street, T68 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

913 
28-09-93 
SR 
BAILER 

PARAMETER DESCRIPTION 

Calcium - (ICP) Total 
Calcium - (ICP) Dissolved 
MagnesillTI - (ICP) Total 
Magnesiun - (ICP) Dissolved 
Sodiun - (ICP) Total 
Sodillll - (ICP) Dissolved 
Potassium -(ICP) Total 
Potassium -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
PP Alkalinity 

Total Alkalinity 
pH 
Carbonate 
Bicarbonate 
Total Hardness 
Hydroxide 
Silicon - Total (ICP) 
Silicon - Dissolved (ICP) 
Turbidity 
Total Dissolved Solids 
Total Aninonia Nitrogen 
Nitrite Ni~rogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 

Sulphur - (ICP) - Dissolved 
Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Total (ICP) 
Aluminum - Dissolved CICP) 

NAQUADAT 

CODE 

20005L 
20111L 
12005L 
12111L 
11005L 
11111L 

17206L 
16306L 
10151L 
10111 L 
10301L 
06301L 
06201L 
10602L 
08501L 

02074L 
00201L 
07505L 
07206L 
07301L 
15423L 
15256L 
15406L 

10451 L 
10401L 
13009L 
13109L 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
Units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
NTU 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg~ 
mg/L 
mg/L 

mg/L 
mg/L 

R E S U L T S 

3.27 
2.56 
0.95 
0.72 

278. 
247. 

2.36 
1 .53 
1.6 

14.8 
< 0.1 

645. 
8.26 

< 0.5 ,,.,., 

786. 
9.4 

< 0.5 

< 

6.44 
6,30 

33. 1 
661. 

0.22 
0.005 
0.003 
0,600 
0.030 
0.640 
3.6 
3.6 

,755. 
48.0 

0.52 
0.05 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

93-02740-14 
KOMEOl0-0501 

WATER 
March 21, 1994 

DETECTION 
LIMIT 

MILLI 
EQUIVALENTS 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.1 
o. 1 
0.1 
o. 1 
0.01 
0.5 
0.5 
0.1 
0.5 
0.02 
0.02 
0. 1 

1. 
0.01 
0.003 
0,003 
0.003 
0.001 
0.003 
0.2 
0.2 
1. 
0.1 
0.01 
0.002 

0.163 
0.128 
0.078 
0.059 

12.093 
10.745 
0.060 
0,039 
0.045 
0.308 

12.895 

0,016 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291·3077, FAX (403) 29J.9468 
Edmonton; 9331 - 48th Street, T6B 2R4. Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 

: .913 
28-69-93 
SR 
BAILER Sample Type 

Sample Station Code 

PARAMETER DESCRIPTION 

Antimony - Total (AA) 
Antimony - Dissolved (AA) 

Arsenic - Total <AA) 
Arsenic - Dissolved (AA) 
Barium - Total (ICP) 
Barium - Dissolved (ICP) 

Beryllium - Total (ICP) 
Berylliun - Dissolved (ICP) 
Boron - Total (ICP) 
Boron - Dissolved (ICP) 
Cadmiun - Dissolved (GFAA) 
Cadmium - Total (GFAA) 
Chromiun - Total (ICP) 
Chromium - Dissolved (ICP) 
Cobalt Total (ICP) 
Cobalt - Dissolved (ICP) 
Copper - Total (ICP) 

Copper - Dissolved (ICP) 
Iron - Total (ICP) 
Iron - Dissolved (ICP) 
Lead - Total (GFAA) 
Le.ad - Dissolved (GFAA) 
Lithium - Total (ICP) 
Lithium - Dissolved (ICP) 
Manganese - Total (ICP) 
Manganese - Dissolve~ (ICP) 

· Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total (ICP) 
Molybdenum - D_issolved (ICP) 
Nickel - Total (ICP) 
Nickel - Dissolved (ICP) 
PhoSphorus - Total (ICP) 

NAQUADAT 
CODE 

51003L 
51003L 
33005L 
33109L 
56011L 
56109L 
04009L 
04103L 
05009L 
05111L 
48003L 
48003L 
24009L 
24360L 
27360L 
27360L 
29501L 
29111L 
26009L 
26109L 
82004L 
82104L 
03009L 
03109L 
25360L 
25109L 
80011L 
80101L 
42330L 
42330L 
28350L 
28350L 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
ug/L 
ug/L 
mg/j, 
mg/L 
mg/L 
mg/L 
mg/L 

PITEAU ENGINEERING LTD. 
ATTENTION : ··TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 93-027 40-14 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date March 21. 1994 

R E S U L T S DETECTION MILLI 
LIMIT EQUIVALENTS 

< 0.002 0.002 
0.0230 0.002 
0.0020 0.002 

< 0.002 0.002 
0.09 0.01 
0.03 0.002 

< 0.001 0.001 
< 0.0002 0.0002 

0.14 0.01 
0.13 0.002 

< 0.0002 0.0002 
< 0.001 0.001 

0.004 0.002 
0.003 _,. 0.0002 

.,,_,,,. 

< 0.003 0.003 
< 0.001 0.001 

0.015 0.001 
0.015 0.0002 
1 .03 0.01 
0.09 0.002 
0.007 0.002 

< 0.0002 0.0002 
0.044 0.001 
0.040 0.001 
0.040 0.001 
0.015 0.0002 

< 0.05 0.05 
< 0.002 0.002 

0.006 0.003 
0.002 0.001 

< 0.005 0.005 
0.001 0.001 
0.6 o. 1 

1-c__ ____________________________________ _, 



~-

CHEMEX Labs Alberta Inc. 
Calgary; 2021 - 41st Avenue N,E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291•9468 
Edmonton: 9331 • 48th Street, T6B 2R4. Telephone (403) 465·98TT, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

913 
28-09-93 
SR 
BAILER 

PARAMETER DESCRIPTION 

Phosphorus - Dissolved (ICP) 
Selenium· Total CAA) 
Selenium - Dissolved (AA) 
Silver - Total (GFAA) 

NAOUAOAT 
COOE 

15450L 
34005L 
34105L 
47005L 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 

Silver - Dissolved (GFAA) 470050 . mg/L 
Strontium - Total CICP) 38011L mg/L 
Strontium - Dissolved (ICP) 38111L mg/L 
Titanium - Total (JCP) 22011L mg/L 
Titanium - Dissolved (ICP) 22111D mg/L 
Uranium - Total (IC) 92115L mg/L 
Uranium - Dissolved CIC) 92111L mg/L 
Vanadiun - Total (ICP) 23330L mg/L 
Vanadiun - Dissolved (ICP) 23330D mg/L 
Zinc Total (ICP) 30501L mg/L 
Zinc - Dissolved (ICP) 305010 mg/L 

RESULTS 

0.5 
< 0.002 
< 0.0001 
< 0.001 
< 0.0001 

0.146 
0.114 
0.006 

< 0.003 
< 0.005 
< 0.001 

0.007 
0.002 
0.082 ,..,. 

0.014 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ. #3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION MILLI 

93-02740-14 
KOME0!0-0501 

WATER 
March 21, 1994 

LIMIT EQUIVALENTS 

0. 1 
0.002 
0.0001 
0.001 
0.0001 
0.002 
0.002 
0.003 
0.003 
0.005 
0.001 
0.002 
0.002 
0.001 
0.001 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E,, T2E 6P2. Telephone (403) 291·3077, FAX (403) 291-9468 
Edmonton: 9331 - 48th Stroot, T68 2R4. Telephone (403) 465-9877. FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

913 
28-69-93 

SR 
BAILER 

Calcium - (ICP) Total 
Calcium·- (ICP) Dissolved 
Magnesium - (ICP) Total 
Magnesium - (ICP) Dissolved 
Sodiurn - (ICP) Total 
Sodiurn - (ICP) Dissolved 
Potassium -(ICP) Total 
Potassium -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
Total Alkalinity 
pH 

Silicon - Total (ICP) 
Silicon - Dissolved (ICP) 
Total Anrnonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
o·rtho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) • Dissolved 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Total (lCP) 
AluminUTI - Dissolved (ICP) 
Antimony - Total (AA) 
Antimony - Dissolved CAA) 
Arsenic - Total (AA) 
Arsenic - Dissolved (AA) 
BariUTI - Total (ICP) 
Barium - Dissolved (ICP) 
Beryllium - Total (ICP) 

DATE 

ANALYZED 
(DD·MM·YY) 

15-10-93 
15·10·93 
15-10-93 
15-10-93 
15·10·93 
15-10-93 
15-10-93 
20-10·93 
13-10-93 
13-10-93 
05-10-93 
05-10-93 
15-10-93 
15-10-93 
07-10-93 
07-10·93 
15-10-93 
15-10-93 
12-10-93 
14-10·93 
15-10-93 
13·10·93 
12·10·93 
15-10-93 
15-10-93 
14-10·93 
14-10·93 
14-10-93 
14-10-93 
15-10-93 
15-10·93 

'15-10-93 

QA/QC 

BATCH 

NUMBER 

10 
10 
10 
10' 
10 
10 
10 
10 
3 
3 

3 

3 

10 
10 
10 
1 
2 

1 

2 
10 

1 

10 
10 

10 
1D 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

DUP 

Rr 

1.3 
1.3 
0.2 
0.2 
0,.2 

0.2 
0.1 
o.o 
1 .o 
1 .o 
0.2 
0.7 
0.5 
0.5 
0.2 
1 .o 
1.0 
0.0 
2.0 
1 .o 
N.A. 
o.o 
2.0 
0.9 
0.9 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
o.o 

Chemex Worksheet Number 93-02740-14 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date 

% 

RECOV 

104.3 
104.3 
100.9 
100.9 
100.3 
100.3 
98.4 
97.7 
92.6 
96.4 

SPIKES 

WARN 

LOYER 

92.6 
92.6 
87.3 
87.3 
87.7 
87.7 
86.0 
86.0 
88.7 
91.5 

NOT APPLICABLE 

NOT APPL! CABLE 

LIMIT 

UPPER 

110.9 
110.9 
113.4 
113.4 
113.0 
113.0 
110.4 
110.4 
107.9 
108.3 

99.9 "78.0 125.7 
99.9 
98.9 

101.3 
99.2 
99.0 

78.0 
86.8 
92.0 
93.2 
89.6 

98.0 87.9 
100.8 89.6 

NOT APPL! CABLE 

NOT APPLICABLE 
NOT APPLICABLE 

102.3 87.3 
102.3 87.3 
110.0 78.7 
110.D 78.7 
106.2 88.5 
106.2 88.5 
97.3 90.5 
97.3 90.5 
97.9 89.7 

125.7 
108.2 
108.2 
106.7 
112.5 
112.8 
112.5 

112.8 
112.8 
114.9 
114.9 
108.7 
108.7 
106.8 
106.8 
109.8 

March 21, 1994 

% 

RECOV 

110.0 
110.0 
104.0 
104.D 
100.7 
100.7 
99.0 
98.0 
97.4 
94.5 

CHECK 

WARN 

LOWER 

92.5 
92.5 
90.2 
90.2 
87.8, 
87.8 
84.8-

84.8 
85.2 
91.1 

LIMIT 

UPPER 

108.9 
108.9 
107.4 
107.4 
110. 1 
110.1 
109.7 
109.7 
115.4 
107.8 

NOT APPLICABLE 

NOT APPL! CABLE 
93.8 80.2 150.1 
93.8 
94.0 

109.5 
96. 1 

103.2 

80.2 
90.2 
91.8 
90.7 
90.0 

100.0 87.8 
100.0 90.0 

150.1 
105.8 
105 .1 
113.0 
113.2 
108.5 
113.2 

NOT APPL! CABLE 

NOT APPLICABLE 

NOT APPLICABLE 

106.Er 81.2 
106.8 81.2 
106.7 78.7 
106. 7 78. 7 
92.0 90.7 
92.0 90.7 

100.3 94.6 
100.3 94.6 
102.8 93.7 

126.0 
126.0 
126.6 
126.6 
133.3 
133.3 
110.3 
110.3 
107.9 

r-
L---------------------~-----------------' 



CHEMEX Labs Alberta Inc. 
Jalgary: 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468 
Edmonton; 9331 • 48th Street, T6B 2A4. Telephone (403) 465-9877. FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 

913 

28-09-93 
SR 

Sample Type BAILER 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

Chemex Worksheet Number 93-02740-14 
Chemex Project Number KOMEOl0-0501 

WATER 
Sample Station Code 

Sample Access 
Sample Matrix 
Report Date March 21, 1994 

I 

PARAMETER 

Berylliun - Dissolved (ICP) 
Boron - Total (ICP) 
Boron - Dissolved (ICP) 
Cadmiun - Dissolved (GFAA) 
Cadmiun - Total (GFAA) 
Chromiun - Total (ICP) 
Chromium - Dissolved CICP) 
Cobalt Total (ICP) 
Cobalt - Dissolved CICP) 
Copper - Total (ICP) 
Copper - Dissolved (ICP) 
Iron - Total (ICP) 
Iron - Dissolved (ICP) 
Lead· Total (GFAA) 
Lead - Dissolved (GFAA) 
Lithium - Total (ICP) 
Lithium - Dissolved (ICP) 
Manganese - Total (ICP) 
Manganese - Dissolved (ICP) 
Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum· Total (ICP) 
Molybdem.111 - Dissolved (ICP). 
Nickel - Total (ICP) 
Nickel - Dissolved (ICP) 
Phosphorus - Total (tCP)· 
Phosphorus - Dissolved (ICP) 
Selenium - Total CAA) 
Selenium - Dissolved (AA) 
Silver - Total (GFAA) 
Silver -'Dissolved (GFAA) 
Strontium - Total (ICP) 

DATE 
ANALYZED 

QA/QC 
BATCH 

(DD·MM·YY) NUMBER 
DUP 
Rr 

15·10·93 
15-10-93 
15·10·93 
20·10·93 
20·10·93 
15·10-93 
15·10·93 
15·10·93 
15·10·93 
15-10-93 
15·10·93 
15·10·93 
15·10·93 
15·10·93 
15·10·93 
15·10·93 
15·10·93 
15·10·93 
15·10·93 
04-10·93 
04·10·93 
15·10·93 
15·10·93 
15·10·93 
15·10·93 
15·10·93 
15·10·93 
13·10·93 

_ 13·10·93 
20·10·93 
20·10·93 
15·10-93 

10 
10 
10 
1 

10 
10 
10 
10 
10 
10 
10 
10 

1 

10 
10 
10 
10 

0.0 
0.4 
0.4 
o.o 
0-.0 
0.7 
0.7 
0.0 
0.0 
1 .0 
1.0 
0.1 
o. 1 
o.o 
0.0 
0.4 
0.4 
0.0 
0.0 

3 0.2 
3 0.2 

10 3.2 
10 3.2 
10 2.0 
10 2.0 
10 0.4 
10 0.4 
1 0.0 
i--- 0.0 

10 

0.0 
0.0 
1. 1 

SPIKES 
% 

RECOV 
WARN LIMIT 
LOWER 

97.9 89.7 
89.2 83.0 
89.2 83.0 

NOT APPLICABLE 
NOT APPLICABLE 

94.8 83.3 
94.8 83.3 
94.8 81.7 
94.8 81.7 
95.1 85.2 
95.1 85.2 

103.4 89.4 
103.4 
40.0 
40.0 
93.9 
93.9 

102.5 
102.5 
97.8 
97.8 

101.4 
101.4 
96.7 
96.7 

100.9 
100.9 
108.0 
108.0 

..89.4 
36.7 
36.7 
81.7 
81.7 
89.3 
89.3 
77.1 
77. 1 
79.8 
79.8 
79.0 
79.0 
80.0 
80.0 
86.2 
86.2 

NOT APPLICABLE 
NOT APPLICABLE 

UPPER 

109.8 
121.3 
121.3 

116.6 
116.6 
113. 1 
113. 1 
111.5 
111.5 
114.9 
114.9 
124.9 
124.9 
111.8 
111.8 
110.9 
110.9 
121.6 
121.6 
118.8 
118.8 
123.4 
123.4 
120.0 
120.0 
108.8 
108.8 

101.1 92.3 107.2 

% 

RECOV 

CHECK 
WARN 
LOWER 

102.8 93.7 
88.3 85.5 
88.3 85.5 

LIMIT 
UPPER 

107.9 
110.4 
110.4 

NOT APPLICABLE 
NOT APPLICABLE 

99.8 86.6 114.0 
99.8 86.6- 114.0 

100.1 82.5 115.0 
100.1 82.5 115.0 
98. 1 
98.1 

106.8 
106.8 
100.0 
100.0 
92.2 
92.2 

105.7 
105.7 
87.5 
87.5 

104. 1 
104.1 
102.Q 
102.0 
105.5 
105 .5 
97.5 
97.5 

100.0 
100.0 
101.3 

90.5 
90.5 
89.7 
89.7 
86.0 
86.0 
83.0 
83.0 
82.7 
82.7 
80. 1 
80. 1 
78.0 
78.0 
76.0 
76.0 
80.0 
80.0 
88.4 
88.4 
82.0 
82.0 
88.0 

107.6 
107.6 
127.0 
127.0 
110.6 
110.6 
109.4 
109.4 
118.0 
118.0 
121.0 
121.0 
117.0 
117.0 
129.0 
129.D 
120.0 
120.0 
126. 1 
126.1 
107 .6 
107.6 
110.0 

' 



CHEMEX Labs Alberta Inc. 
Ca!gaty; 2021 - 41st Avenue N.E.. T2E 6P2, Telephone (403) 291-3077. FAX (403) 291-9468 
Edmonton: 9331 - 48th Street. T6B 2A4. Telephone (403) 465-9877. FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

913 
28-99-93 
SR 
BAILER 

Strontillll - Dissolved (ICP) 
Titanium - Total (ICP) 
Titanium - Dissolved CICP) 
Uranium - Total (IC) 
Uranium - Dissolved (JC) 
Vanadium - Total (ICP) 
Vanadium - Dissolved (ICP) 
Zinc - Total (ICP) 
Zinc - Dissolved (ICP) 

DATE QA/QC 
ANALYZED BATCH 

(DD·MM·YY) NUMBER 

15-10-93 10 
15-10-93 10 
15-10-93 10 
20-10-93 10 
19·1D-93 10 
15-10-93 10 
15-10-93 10 
15-10-93 10 
15-10-93 10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

DUP % 

Rr RECOV 

1. 1 101.1 
1.0 91.4 
1.0 91.4 
1.7 94.5 
0 .• 7 103.0 
2.0 99.3 
2.0 99.3 
1.0 98.7 
1.0 98.7 

Chemex Worksheet Number 93-02740-14 
Chemex Project Number KOMEOl0-0501 
Samp 1 e Access 

Sample Matrix WATER 
Report Date March 21, 1994 

SPIKES CHECK 
WARN LIMIT % WARN LIMIT 

LOWER UPPER RECOV LOWER UPPER 

92.3 107.2 101.3 88.0 110.0 
79.9 114. 1 94.7 82.3 114.5 
79.9 114. 1 94.7 82.3 114.5 
91. 7 104.3 95.7 90.0 106.6 
91.7 104.3 103.0 90.0 · 106.6 
86.9 113.4 103.0 93.5 109.2 
86.9 113.4 103.0 93.5 · 109.2 
89.3 117 .8 102.4 96.1 )21.0 
89.3 117 .8 102.4 96.1 121.0 

1-
'--------------,------------------------~ 
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CHEMEX Labs Alberta Inc. 
Calgary: 2021 • 41st Avenue N.E., T2E 6P2. Telephone (403) 291'3077. FAX (403) 291•9468 
Edmonton; 9331 - 48th Street, T6B 2R4. Telephone (403) 465·9877. FAX (403) 466·3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

T93R-28A 
28-09-93 
SR 
BAILER 

PARAMETER DESCRIPTION 

Calciun - (ICP) Total 
Calciun - (ICP) Dissolved 
Magnesium - (ICP) Total 
Magnesiun - (ICP) Dissolved 
Sodium - (ICP) Total 
Sodiun - (ICP) Dissolved 
Potassium -(ICP) Total 
Potassium -CICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
PP Alkalinity 
Total Alkalinity 
pH 
Carbonate 
Bicarbonate 
Total Hardness 
Hydroxide 
Sil icon - ,:otal (ICP) 
Silicon - Dissolved (ICP) 
Turbidity 
Total Dissolved Solids 
Total AITlllonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Dissolved 
Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Alurninun - Total CICP) 
Aluminum - Dissolved (ICP) 

NAQUADAT 

CODE 

20005L 
20111L 
12005L 
12111L 
11005L 
11111L 

17206L 
16306L 
10151L 
10111 L 
10301L 
06301L 
06201L 
10602L 
08501L 

02074L 
00201L 
07505L 
07206L 
07301L 
15423L 
15256L 
15406L 

10451L 
10401L 
13009L 
13109L 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
Units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
NTU 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ni9ti:" 
mg/L 
mg/L 
mg/L 

R E S U L T S 

40.8 
22.8 
21.4 
11.3 

1200. 
1170. 

7.80 
1.80 

238. 
248. 

< 0.1 

< 

2554. 
7.75 

0.5 -· 
3113. 

104. 
< 0.5 

so.a 
6.83 

1442. 
3250 

0.50 

0.041 
1.94 
0.178 
0.025 
0.950 ' 

76.0 
76.0 

3500 
3220. 

28.7 
0.10 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 

93-02740-18 
KOME0!0-0501 

Sample Matrix WATER 
Report Date 

DETECTION 
LIMIT 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0. 1 
0. 1 

0. 1 

0. 1 

0.01 
0.5 
0.5 
0. 1 

. 0.5 
0.02 
0.02 
0. 1 

1. 
0.01 
0.003 
0.003 
0.003 
0.001 
0.003 
0.2 
0.2 
1. 

o. 1 
0.01 
0.002 

MILLI 
EQUIVALENTS 

2.036 
1.138 
1.761 
0.930 

52.200 
50.895 
0.200 
0.046 
6.712 
5.158 

51.059 

0.036 

0.138 

March 21·, 1994 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 • 4,1st Avenue N.E., T2E 6P2. Telephone (403) 291·3077. FAX {403) 291-9468 
Edmonton: 9331 - 48th Street T68 2R4. Telephone (403) 465-9877, FAX (403) 466-3332 

Samp1e Description 
Sample Date & Time 
Sampled By 

Sample Type 

T93R-28A 

2B-09-93 

SR 

BAILER 

PITEAU ENGINEERING LTD. 
ATTENTION: TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 
Chemex Project Numbe~ 
Sample Access 

Sample Matrix 

93-027 40-18 

K0MEOl0-0501 

WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER DESCRIPTION 

Antimony - Total (AA) 
Antimony - Dissolved CAA) 
Arsenic - Total (AA) 
Arsenic - Dissolved (AA) 
Barium - Total (ICP) 

Barium - Dissolved (ICP) 
Berylliun - Total (ICP) 
Beryllium - Dissolved (ICP) 
Boron - Total (ICP) 
Boron - Dissolved (ICP) 
Cadmium - Dissolved (GFAA) 
Cadmium - Total (GFAA) 
Chromiun - Total (lCP) 
Chromillll - Dissolved (ICP) 
Cobalt Total (ICP) 
Cobalt Dissolved (ICP) 
Copper Total (ICP) 
Copper Dissolved (ICP) 
Iron - Total (ICP) 
Iron - Dissolved (ICP) 
Lead - Total (GFAA) 
Lead - Dissolved (GFAA) 
Lithium - Total (ICP) 
Lithitm - Dissolved (ICP) 
Manganese - Total (ICP) 
Manganese - Dissolved (ICP) 
Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total (ICP) 
Moly!Jcienum - Dissolved (ICP) 
Nickel - Total (ICP) 
Nickel - Dissolved (ICP) 
Phosphorus - Total (ICP) 

NACUADAT UNITS 

CODE 

51003L mg/L 
51003L mg/L 
33005L mg/L 
33109L mg/L 
56011L mg/L 
56109L mg/L 
04009L mg/L 
04103L mg/L 
05009L mg/L 
05111L mg/L 
48003L mg/L 
4B003L mg/L 
24009L mg/L 
24360L mg/L 
27360L mg/L 
27360L mg/L 
29501L mg/L 
29111L mg/L 
26009L mg/L 
26109L mg/L 
82004L mg/L 
82104L mg/L 
03009L mg/L 
03109L mg/L 
25360L mg/L 
25109L mg/L 
B0011L ug/L 
80101L Ug/L 
42330L mg/.!,_ 
42330L mQ/L 
28350L mg/L 
28350L mg/L 

mg/L 

< 

< 
< 

< 

< 

< 

< 

RESULTS DETECTION 

0.0030 
0.010 
0.0150 
0,0040 
1 .84 
0.19 
0.008 
0,0002 
0.13 
0.13 
0.0002 
0.001 
0.024 
0.0002 .... · 

0.014 
0.001 
0.021 
0.004 

20.8 
0.11 
0.018 
0,003 
0.283 
0.278 
0.416 
0.048 
0.05 
0.002 
0.018 
0.018 
0.027 
0.001 
1 .2 

LIMIT 

0.002 
0.002 
0.002 
0.002 
0.01 
0,002 
0.001 
0.0002 
0.01 
0.002 
0.0002 
0.001 
0.002 
0.0002 
0.003 
0.001 
0.001 
0.0002 
0.01 
0.002 
0,002 
0.0002 
0.001 
0.001 
0.001 
0.0002 
0.05 
0.002 
0.003 
0.001 
0.005 
0.001 
Q. 1 

MILLI 
EQUIVALENTS 

I~ 
L_ ____________________________________ _J 



CHEMEX Labs Alberta Inc. 
Calgary; 2021 - 41st Avenue N.E., T2E 6P2, Telephone (403) 291-3077. FAX {403) 291-9468 
Edmonton: 9331 - 48th Street, T68 2R4. Telephone \403) 465-9877. FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

T93R-28A 
·28-99-93 
SR 
BAILER 

PARAMETER DESCRIPTION 

Phosphorus - Dissolved (ICP) 
SelenillTl - Total (AA) 
Seleniun - Dissolved (AA) 
Silver - Total (GFAA) 
Silver - Dissolved (GFAA) 
Strontium - Total CICP) 
Strontiun - Dissolved (ICP) 
Titaniun - Total (lCP) 
TitanillTI - Dissolved (ICP) 
Uraniun - Total (IC) 

Uraniun - Dissolved CIC) 
Vanadiun - Total CICP) 
Vanadiun -- Dissolved (ICP) 
Zinc - Total (ICP) 
Zinc - Dissolved (lCP) 

NAQUADAT 
CODE 

1545DL 
34005L 
34105L 
47005L 
470050 
38011L 
38111L 
22011L 
221110 
92115l 
92111L 
23330L 
233300 
30501L 
305010 

UNITS 

mg/l 
mg/L 
mg/l 
mg/l 
mg/L 
mg/l 
mg/L 
mg/l 
mg/l 
mg/L 
mg/L 
mg/L 
mg/L 
mg/l 
mg/L 

< 

< 

< 

< 

< 

R E S U L T S 

0.2 
0.002 
0.0001 
0.001 
0.0001 
2.12 
1.29 
0.027 
0.003 
0.005 
0.034 
0.039 
0.002 
0.209 -·· 
0.040 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

OETECTION MILLI 

93-02740-18 
KOMEOl0-0501 

WATER 
March 21. 1994 

LIMIT EQUIVALENTS 

0. 1 
0.002 
0.0001 
0.001 
0.0001 
0.002 
0.002 
0.003 
0.003 
0.005 
0.001 
0.002 
0.002 
0.001 

. 0.001 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 • 41st Avenue N.E .. T2E 6P2. Telephone (403} 291·3077, FAX (403) 291-9468 
Edmonton: 9331 • 48\h Street. T6B 2R4. Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description T93R-2BA 
Sample Date & Time 28-09-9~ 
Sampled By SR 

Sample Type BAILER 

Sample Station Code 

PARAMETER 

Calcium - (ICP) Total 
Calcium - (ICP) Dissolved 
Magnesium - (ICP) Total 
Magnesium - (ICP) Dissolved 
Sodium - (ICP) Total 
Sodium - (ICP) Dissolved 
Potassium -(ICP) Total 
Potassium -CICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
Tota( Alkalinity 
pH 
Silicon - Total (ICP) 
Silicon - Dissolved (ICP) 
Total AITITionia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Dissolved 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Total (lCP) 
Aluninum - Dissolved (ICP) 
Antimony - Total (AA) 
Antimony - Dissolved CAA) 
Arsenic - Total (AA) 
Arsenic - Dissolved (AA) 
Barium - Total (ICP) 
Barium - Dissolved (ICP) 
Beryllium - Total (ICP) 

DATE QA/QC 

ANALYZED BATCH 

(DD-MM-YY) NUMBER 

15-10-93 10 
15-10-93 10 
15-10-93 10 
15-10·93 
15·10-93 
15-10-93 
15-10-93 
15-10-93 
13-10-93 
13-10·93 
05-10-93 
05-10-93 
15-10-93 
15-10-93 
07· 10-93 
07-10·93 
06-10-93 
14-10-93 
12-10·93 
14-10-93 
15-10·93 
13-10-93 
12-10-93 
15-10-93 
15-10-93 
14·10-93 
14·10·93 
14-10-93 
14·10·93 
15-10·93 
15-10-93 
15-10-93 

10 
10 
10 
10 
10 
3 

3 

3 

3 

10 
10 
10 

10 
1 

10 
10 

1 

1 
,.--

10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

DUP 

Rr 

1.3 
1.3 
0.2 
0.2 
0 .• 2 

0.2 
0.1 
o. 1 
1.0 
1.0 
0.2 
0.7 
0.5 
0.5 
0.2 
1.0 
1.0 
0.0 
2.0 
0.0 

N.A. 
o.o 
2.0 
0.9 
0.9 
0.0 
0.0 
0.0 

0.0 
o.o 
0.0 
0.0 

Chemex Worksheet Number 93-02740-18 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date March 21, 1994 

SPIKES 

% 

RECOV 

WARN LIMIT 

LOWER UPPER 

104.3 
104.3 
100.9 

92.6 110.9 
92.6 110.9 
87.3 113.4 

100.9 87.3 
100.3 87.7 
100.3 87.7 
98.4 86.0 
98.4 86.0 
92.6 BB. 7 
96.4 91.5 

NOT APPL! CABLE 

NOT APPLICABLE 

99.9 -i'B.O 
99.9 78.0 
98.9 86.8 

101.3 
97.3 

101.6 
98.0 

92.0 
93.2 
89.6 
87.9 

101.6 89.6 
NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

102.3 87.3 
102.3 87.3 
110.0 78.7 
110.0 
106.2 

196.2 
97.3 
97.3 
97.9 

78.7 
88.5 
88.5 
90.5 
90.5 
89.7 

113.4 
113.0 
113.0 
110.4 
110.4 
107.9 
108.3 

125.7 
125.7 
108.2 
108.2 
106.7 
112.5 
112.8 
112.5 

112.8 
112.8 
114.9 
114.9 
108.7 
108.7 
106.8 
106.B 
109.8 

-CHECK 

% WARN 
RECOV LOWER 

110.0 92.5 
110.0 92.5 
104.0 90.2 
104.0 
100.7 
100.7 
99.0 
99.0 
97.4 
94.5 

90.2 
87.8 .. 
87.8 
84.8· 
84.8 
85.2 
91.1 

LIMIT 

UPPER 

108.9 
108.9 
107 .4 
107.4 
110. 1 
110. 1 
109.7 
109.7 
115 .4 
107.8 

NOT APPLICABLE 

NOT APPL! CABLE 
93.B 80.2 150.1 
93.B 
94.0 

109.5 
101.9 
104.3 
100.0 
104.3 

80.2 
90.2 
91.8 
90.7 
90.0 
87.8 
90.0 

150.1 
105.8 
105.1 
113.0 
113.2 
108.5 
113.2 

NOT APPLICABLE 

NOT APPL! CABLE 

NOT APPLICABLE 

106.8 81.2 126.0 

106.B 
106.7 
106.7 
92.0 
92.0 

100.3 
100.3 
102.8 

81.2 
78.7 
78.7 
90.7 
90.7 
94.6 
94.6 
93.7 

126.0 
126.6 
126.6 
133.3 
133.3 
110.3 
110.3 
107.9 

··~ 

r-' 
L---------------------------------------' 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 -41s1 Avenue N.E, T2E 6P2. Telephone (403) 291-3077, FAX (403) 291•9468 
Edmonton : 9331 • 48th Street, T6B 2A4. Telephone (403) 465-9877, FAX (403) 466·3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

T93R-2BA 
2B-09-93 
SR 
BAILER 

Beryllium - Dissolved CICP) 
Boron - Total (ICP) 
Boron· - Dissolved (ICP) 

Cacknium - Dissolved CGFAA) 
Caciniun - Total (GFAA) 
Chromiun - Total (ICP) 
Chromillll - Dissolved (ICP) 
Cobalt - Total (ICP) 
Cobalt - Dissolved CICP) 
Copper - Total (ICP) 
Copper - Dissolved (ICP) 
Iron - Total (JCP) 
Iron - Dissolved (ICP) 
Lead - Total (GFAA) 
Lead - Dissolved (GFAA) 
Lithium - Total (ICP) 
Lithium - Dissolved CICP) 
Manganese - Total (ICP) 
Manganese - Dissolved (ICP) 
Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total CICP) 
Molybdenum - Dissolved (ICP) 
Nickel - Total (ICP) 

OATE QA/QC 

ANALYZED BATCH 
(00-MM-YY) NUMBER 

10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
3 

3 

10 
10 
10 
10 
10 
10 
1 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

OUP 
Rr 

% 

RECOV 

SPIKES 
WARN 
LOWER 

97.9 89.7 
89.2 83.0 
89.2 83.0 

Chemex Worksheet Number 93-02740-18 
Chemex Project Number KOMEOl0-0501 
Samp 1 e Access 

Sample Matrix WATER 
Report Date 

LIMIT 
UPPER 

109.8 
121.3 
121.3 

March 21, 1994 

% 

RECOV 

CHECK 
WARN 
LOWER 

102.8 93.7 
88.3 85.5 
88.3 85.5 

LIMIT 
UPPER 

107.9 
110.4 
110.4 

NOT APPLICABLE 
NOT APPL! CABLE 

NOT APPLICABLE 
NOT APPLICABLE 

94.8 83.3 
94.8 83.3 
94.8 81.7 
94.8 81.7 
95. 1 
95.1 

103.4 
103.4 
40.0 
40.0 
93.9 
93.9 

102.5 
102.5 
97.8 
97.8 

101.4 

85.2 
85.2 
89.4 

,89.4 
36.7 
36.7 
81.7 
81.7 
89.3 
89.3 
77.1 
77.1 
79.8 

101.4 79.8 
96.7 79.0 
96.7 79.0 

100.9 80.0 
100.9 80.0 
108.0 86.2 

99.8 86.6 114.0 
99.8 86.6- 114.0 

100.1 82.5 115.0 
100.1 82.5 115.0 

Nickel - Dissolved CICP) 
Phosphorus - Total (ICP)· 
Phosphorus - Dissolved CICP) 
Seleniun - Total CAA) 
Selenium - Dissolved (AA) 
Silver - Total (GFAA) 

15-10-93 
15-10-93 
15-10-93 
20-10-93 
20-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10·93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10·93 
15-10-93 
15-10-93 
04-10-93 
04·10·93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
13-10-93 
13-10-93 
20-10-93 
20-10-93 
15-10·93 

r -

0.0 
0.4 
0.4 
o.o 
0.0 
0.7 
0.7 
0.0 
0.0 
1.0 
1.0 
o. 1 
0.1 
0.0 
o.o 
0.4 
0.4 
0.0 
0.0 

0.2 
0.2 
3.2 
3.2 
2.0 
2.0 
0.4 
0.4 
0.0 
0.0 
0.0 
0.0 
1.1 

108.0 86.2 

116.6 
116.6 
113. 1 
113. 1 
111 .5 
111.5 
114.9 
114.9 
124.9 
124.9 
111.8 
111.8 
110.9 
110.9 
121.6 
121.6 
118.8 
118.8 
123_4 
123.4 

·120.0 
120.0 
108.8 
108.8 

98.1 
98.1 

106.8 
106.8 
100.0 
100.0 
92.2 
92.2 

105.7 
105.7 
87.5 
87.5 

104.1 
104.1 
102.Q 
102.0 
105.5 
105.5 
97.5 
97.5 

100.0 
100.0 
101.3 

90.5 
90.5 
89.7 
89.7 
86.0 
86.0 
83.0 
83.0 
82.7 
82.7 
80. 1 

80. 1 
78.0 
78.0 
76.0 
76.0 
80.0 
80.0 
88.4 
88.4 
82.0 
82.0 
88.0 

107.6 
107.6 
127.0 
127.0 
110.6 
110.6 
109.4 
109.4 
118.0 
118.0 
121.0 
121.0 
117.0 
117.0 
129.0 
129.0 
120.0 
120.0 
126. 1 

126.1 
107.6 
107.6 
110.0 

Silver - Dissolved (GFAA) 
Strontium - Total (ICP) 10 

NOT APPL! CABLE 
NOT APPL! CABLE 

101.1 92.3 107.2 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 • 41st Avenue N.E., T2E 6P2. Telephone (403)'291-3077, FAX {403) 291•9468 
Edmonton; 9331 • 48th Street, T68 2R4, Telephone (403) 465-9877, FAX (403) 466·3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

T93R-28A 
28-09-93 

SR 
BAILER 

Strontium - Dissolved (JCP) 
Titanium - Total (ICP) 
Titanium - Dissolved (ICP) 
Uranium - Total (IC) 

Uranium - Dissolved (IC) 
Vanadium - Total (ICP) 
Vanadium - Dissolved (ICP) 
Zinc Total (ICP) 
Zinc - Dissolved (ICP) 

DATE 
ANALYZED 

(DD-MM-YY) 

15-10-93 
15-10-93 
15-10-93 
20-10-93 
19·10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 

QA/QC 
BATCH 
NUMBER 

10 
10 
10 
10 
10 
10 
10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ. #3773-2 

DUP % 

Rr RECOV 

1. 1 101 • 1 
1.0 91.4 
1.0 91.4 
1. 7 94.5 
0.7 103.0 
2.0 99.3 
2.0 99.3 
1.0 98.7 
1 .o 98.7 

Chemex Worksheet Number 93-02740-18 
Chemex Project Number KOMEOl0-0501 
Sample Access 

Sample Matrix WATER 
Report Date March 21, 1994 

SPIKES CHECK 
WARN L!M!T % WARN L!M!T 
LOWER UPPER RECOV LOWER UPPER 

92.3 107.2 101.3 88.0 110.0 
79.9 114. 1 94.7 82.3 114.5 
79.9 114. 1 94.7 82.3 114.5 
91. 7 104.3 95.7 90.0 106.6 
91.7 104.3 103.0 90.0 106.6 
86.9 113.4 103.0 93.5 109.2 
86.9 113.4 103.0 93.5 · 109.2 
89.3 117 .8 102.4 96. 1 121.0 
89.3 117.8 102.4 96. 1 121.0 

_,, 



_CHEMEX Labs Alberta Inc. 
Calgary; 202t - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077. FAX (403) 291-9468 
Edmonton: 9331 • 48th Street, T6B 2A4. Telephone (403) 465-9877. FAX (403) 466-3332 

Sample Description T93R-28B 
Sample Date & Time 28-09-93 
Sampled By SR 
Sample Type BAILER 
Sample Station Code 

PARAMETER DESCRIPTION 

Calciun - (ICP) Total 
Calciun - (ICP) Dissolved 
MagnesiLrn - (ICP) Total 
Magnesiun - (ICP) Dissolved 
Sodiun - (ICP) Total 
Sodiun - CICP) Dissolved 
Potassilfll -CICP) Total 
Potassil.111 -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
PP Alkalinity 

Total Alkalinity 
pH 
Carbonate 
8 i carbonate 

Total Hardness 

Hydroxide 

Silicon - Total (ICP) 
Silicon - Dissolved (ICP) 
Turbidity 

Total Dissolved Solids 
Total AnIOOnia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (JCP) - Dissolved 
Sulphur - (lCP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Total (ICP) 
Aluminum - Dissolved CJCP) 

NAQUAOAT 
CODE 

20005L 
20111L 
12D05L 
12111L 
11005L 
11111L 

17206L 
16306L 
10151L 
10111 L 
10301L 
06301L 
06201L 
10602L 
08501L 

02074L 
00201L 
07505L 
07206L 
07301L 
15423L 
15256L 
15406L 

10451 L 
10401L 
13009L 
13109L 

UNITS 

mg/L 
mg/L 
mg/L 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
Units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
NTU 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

R E S U L T S 

72.2 
15.0 
47.1 

8.59 
128D. 
1270. 

14.2 
6.40 

292. 
144. 

< 0.1 
2860. 

7.80 
< 0.5 ,..,-

3486. 
72.9 

< 0.5 
58. 1 

6.83 
4350. 
3480 

0.73 
D.056 
1.28 
0.055 
0.015 
1 .68 

42.1 
48.6 

3790 
3960. 

87.8 
D.06 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ. #3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 

Report Date 

93-027 40-17 

KOME0!0-0501 

WATER 
March 21, 1994 

DETECTION 
LIMIT 

MILLI 
EQUIVALENTS 

0.01 
O.D1 
O.D1 
0.01 
0.01 
0.01 
0.02 
0.02 
D.1 
o. 1 
0.1 
0. 1 

0.01 
0.5 
0.5 
D. 1 
0.5 
0.02 
0.02 
0.1 
1. 
0.01 
O.DD3 
0.003 
0.003 
D.001 
O.D03 
0.2 

0.2 
1. 
0. 1 

0.01 
0.002 

3.603 
0.749 
3.876 
0.707 

55.68D 
55.245 

0.364 
D.164 
8.234 
2.995 

57 .176 

0.052 

0.092 

!.___ ___________ ___, 



PITEAU ENGINEERING LTD. 
CHEMEX Labs Alberta Inc. ATTENTION : TAD DABROWSKI 

Calgary: 2021 • 41st Avenue N.E .. T2E 6P2, Telephone {403) 291·3077, FAX (403) 291-9468 MANALTA COAL ,,_, 
Edmonton: 9331 - 48th S1reet. T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 PROJ.#3773-2 

Samp1e Description T93R-288 Chemex Worksheet Number 93-02740-17 
Sample Date & Time 28-89-93 Chemex Project Number KOME0!0-0501 
Sampled By SR Sample Access 
Sample Type BAILER Sample Matrix WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER DESCRIPTION NAQUADAT UNITS R E S U L T S DETECTION MILLI 
CODE LIMIT EQUIVALENTS 

Antimony - Total (AA) 51003L mg/L 0.0030 0.002 

Antimony - Dissolved CAA) 51003L mg/L 0.0200 0.002 
Arsenic - Total (AA) 33005L mg/L 0.0670 0.002 

Arsenic - Dissolved (AA) 33109L mg/L < 0.002 0.002 
Barium - Total (ICP) 56011L mg/L 3.64 0.01 

Bariun - Dissolved (ICP) 56109L mg/L 0.32 0.002 
Beryllium - Total (ICP) 04009L mg/L 0.009 0.001 
Beryllium - Dissolved CICP) 04103L mg/L < 0.0002 0.0002 
Boron - Total (JCP) 05009L mg/L 0.76 0.01 
Boron - Dissolved (ICP) 05111L mg/L 0.22 0.002 
Cacini1.111 - Dissolved (GFAA) 48003L mg/L < 0.0002 0.0002 

Cadmiun • Total (GFAA) 48003L mg/L < 0.001 0.001 

Chromium - Total (ICP) ·24009L mg/L 0.113 0.002 

Chromium - Dissolved (ICP) 24360L mg/L 0.003 ~ 0.0002 ~-
Cobalt - Total (ICP) 27360L mg/L 0.061 0.003 

Cobalt - Dissolved (ICP) 27360L mg/L < 0.001 0.001 

Copper - Total (ICP) 29501L mg/L 0.159 0.001 

Copper - Dissolved (ICP) 29111L mg/L 0.002 0.0002 

I ran - Total (ICP) 26009L mg/L 145. 0.01 

Iron - Dissolved CICP) 26109L mg/L 0.03 0.002 

Lead - Total (GFAA) 82004L mg/L 0.029 0.002 

Lead - Dissolved (GFAA) 82104L mg/L 0.003 0.0002 

Lithium - Total (ICP) 03009L mg/L 0.383 0.001 

Lithilln - Dissolved (ICP) 03109L mg/L 0.300 0.001 

Manganese - Total (ICP) 25360L mg/L 2.73 0.001 

Manganese - Dissolved (lCP) 25109L mg/L 0.040 0.0002 

Mercury - Total (CVAA) 80011L ug/L < 0.05 0.05 

Mercury - Dissolved (CVAA) 80101L ug/L < 0.002 0.002 

Molybdenum - Total (ICP) 42330L mg/L 0.027 0.003 

Molybdenum - Dissolved (ICP) 42330L n&C 0.027 0.001 

Nickel - Total (ICP) 28350L mg/L 0.156 0.005 

Nickel - Dissolved (ICP) 28350L mg/L < 0.001 0.001 

Phosphorus - Total (ICP) mg/L 2.4 o. 1 

r--._ _____________________________________________ __, 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077. FAX {403) 291-9468 
Edmonton: 9331 •48\h Street, T6B 2A4. Telephone {403) 465·9877, FAX {403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

T93R-2BB 
2B-99-93 
SR 
BAILER 

PARAMETER DESCRIPTION 

Phosphorus - Dissolved (ICP) 
Selenilln - Total (AA) 
Seleniun - Dissolved (AA) 
Silver - Total (GFAA) 
Silver - Dissolved (GFAA) 
StrontiLITI - Total (ICP) 
Strontiun - Dissolved (ICP) 
Titaniun - Total (ICP) 
Titanillll - Dissolved (ICP) 
Uranillll - Total (IC) 

Uranillll - Dissolved (IC) 
Vanadiun - Total (ICP) 
Vanadiun - Dissolved (ICP) 
Zinc - Total (ICP) 
Zinc - Dissolved (ICP) 

NAQUADAT 
COOE 

15450L 
34005L 
34105L 
47005L 
47005D 
38011L 
38111L 
22011L 
22111D 
92115L 
92111L 
23330L 
233300 
30501L 
30501D 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

< 

< 
< 

< 

< 

RESULTS 

0.2 
0.002 
0.0001 
0.001 
0.0001 
3.18 
1.22 
0.087 
0.003 
0.015 
0.034 
0.209 
0.002 
0.505 -·· 
0.001 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ. #3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION MILLI 

93-027 40-17 
KOMEOl0-0501 

WATER 
March 21, 1994 

LIMIT EQUIVALENTS 

0. 1 

0.002 
0.0001 
0.001 
0.0001 
0.002 
0.002 
0.003 
0.003 
0.005 
0.001 
0.002 
0.002 
0.001 
0.001 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291·30TT, FAX \403) 291·9468 
Edmonton: 9331 • 48th Street, T6B 2A4. Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

T93R-28B 
28-09-93 
SR 

BAILER 

Calcium - CICP) Total 
Calcium - (ICP) Dissolved 
Magnesium - (ICP) Total 
Magnesium - (ICP) Dissolved 
Sodium· (ICP) Total 
Sodium - (ICP) Dissolved 
Potassium -(lCP) Total 
Potassium -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
Total Alkalinity 
pH 
Silicon - Total (ICP) 
Silicon - Dissolved (ICP) 
Total Arrmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho PhosphorUs as P 
Total Phosphorus as P 
Sulphur - CICP) - Dissolved 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Total CICP) 
Aluminum - Dissolved (lCP) 
Antimony - Total CAA) 
Antimony - Dissolved CAA) 
Arsenic - Total (AA> 
Arsenic - Dissolved (AA) 
Barium - Total (ICP) 
Barium - Dissolved (ICP) 
Beryllium - Total (ICP) 

DATE 

ANALYZED 

(DD-MM-YY) 

15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
13-10-93 
13-10-93 
05-10-93 
05-10-93 
15-10-93 
15-10-93 
07-10-93 
07-10-93 
06-10-93 
14-10-93 
12-10-93 
14-10-93 
15-10-93 
13-10-93 
12-10-93 
15-10-93 
15-10-93 
14-1D-93 
14-10-93 
14-10-93 
14-10-93 
15-10-93 
15-10-93 
15-10-93 

QA/QC 

BATCH 

HUMBER 

10 
10 
10 
10 
10 
10 
10 
10 
2 
3 

3 

3 

10 
10 
10 

10 

10 
10 
1 

1 
1 

10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

DUP 

Rr 

1 .3 

1.3 
0.2 
0.2 
0·.2 
0.2 
a. 1 

o. 1 
1.0 
1.0 
0.2 
0.7 
0.5 
0.5 
0.2 
1 .0 
1.0 
a.a 
2.0 
o.o 
N.A. 

o.o 
2.0 
0,9 
0.9 
0.0 
a.a 
0.0 
0.0 
a.a 
0.0 
0.0 

Chemex Worksheet Number 93-02740-17 
Chemex Project Number KOMEOl0-0501 
Sarnp le Access 

Sample Matrix WATER 
Report Date 

% 

RECOV 

104.3 
104.3 
100.9 
100.9 
100,3 
100.3 

SPIKES 

WARN 

LOWER 

92.6 
92.6 
87.3 
87.3 
87.7 
87.7 

98.4 86,0 
98.4 86,0 

100 .• 0 88. 7 
96.4 91.5 

HOT APPLICABLE 

HOT APPL! CABLE 

99.9 --78.0 
99.9 78.0 
98.9 

101.3 
97.3 

101.6 

86.8 
92.0 
93.2 
89.6 

98.0 87.9 
101.6 89.6 

HOT APPLICABLE 

NOT APPLICABLE 

HOT APPLICABLE 

102.3 87.3 
102.3 87.3 
110.0 78.7 
110.0 78.7 
106.2 88.5 
106.2 88.5 
97.3 
97.3 
97.9 

90.5 
90.5 
89.7 

LIMIT 

UPPER 

110.9 
110.9 
113.4 
113.4 
113.0 
113.0 
110.4 
110.4 
107.9 
108.3 

125.7 
125.7 
108.2 
108.2 
106.7 
112.5 
112.8 
112.5 

112.8 
112.8 
114.9 
114.9 
108.7 
108.7 
106,8 
106.8 
109.8 

% 

RECOV 

110.0 
110.0 
104.0 
104.0 
100. 7 
10D.7 
99.D 
99.0 

100.5 
94.5 

March 21, 1994 

CHECK 

WARN 

LOWER 

92.5 
92.5 
90.2 
90.2 
87.8 
87.8 
84.8· 

84.8 
85.2 
91. 1 

LIMIT 

UPPER 

108.9 
108,9 
107.4 
107.4 
110. 1 
110. 1 
109.7 
1D9.7 
115.4 
107.8 

NOT APPLICABLE 

NOT APPL! CABLE 

93.8 80.2 150.1 
93.8 
94.0 

109.5 
101.9 
104.3 
100.0 
104.3 

80.2 
90.2 
91.8 
90.7 
90.0 
87.8 
·90,0 

NOT APPL! CABLE 

HOT APPL! CABLE 

NOT APPLICABLE 

150.1 
105.8 
105.1 
113.0 
113.2 
108.5 
113.2 

106,8 81.2 126.0 
106'.8 . 81.2 126.0 
106.7 
106.7 
92.0 
92.0 

100.3 
100.3 
102.8 

78.7 
78.7 
90.7 
90.7 
94.6 
94.6 
93.7 

126.6 
126.6 
133.3 
133.3 
110.3 
110.3 
107.9 



BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
CHEMEX Labs Alberta Inc .. PITEAU ENGINEERING LTD. 

. .---, ATTENTION : TAD DABROWSKI 
Calgary: 2021 • 41stAvenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468 PROJ. #3773-2 
Edmonton: 9331 • 48th Street, T6B 2R4. Telephone (403) 465-9877. FAX (403) 466-3332 

Sample Description T93R-288 Chemex Worksheet Number 93-02740-17 
Samp 1 e Date & Time 28-69-93 Chemex Project Number KOMEOl0-0501 
Sampled By SR Salnple Access 
Sample Type BAILER Sample Matrix WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER DATE QA/QC SPIKES CHECK 
ANALYZED BATCH OUP % WARN LIMIT % WARN LIMIT 

(00-HH-YY) NUMBER 'Rr RECOV LOWER UPPER RECOV LOWER UPPER 

Beryllium - Dissolved (ICP) 15-10-93 10 0.0 97.9 89.7 109.8 102.8 93.7 107.9 
Boron - Total (ICP) 15·10-93 10 0.4 89.2 83.0 121.3 88.3 85.5 110.4 
Boron - Dissolved (ICP) 15-10·93 10 0.4 89.2 83.0 121.3 88.3 855 110.4 
Cadmium - Dissolved (GFAA) 20-10-93 o.o NOT APPL! CABLE NOT APPLICABLE 
Cacinium - Total (GFAA) 20-10-93 o.o NOT APPL! CABLE NOT APPLICABLE 
Chromium - Total (ICP) 15·10-93 10 0.7 94.8 83.3 116.6 99.8 86.6 114.0 
Chromium - Dissolved CICP) 15-10·93 10 0.7 94.8 83.3 116.6 99.8 86.6 · 114.0 
Cobalt Total (ICP) 15·10·93 10 0.0 94.8 81.7 113. 1 100. 1 82.5 .115 .0 
Cabal t Dissolved (ICP) 15·10·93 10 0.0 94.8 81.7 113. 1 100.1 82.5 115 .0 
Copper Total (ICP) 15·10·93 10 1 .0 95. 1 85.2 111.5 98. 1 90.5 107.6 
Copper Dissolved (ICP) 15-10-93 10 1 .o 95.1 85.2 111.5 98. 1 90.5 107.6 
Iron - Total ( !CP) 15-10-93 10 0. 1 103.4 89.4 114.9 106.8 89.7 127.0 
Iron - Dissolved (ICP) 15·10·93 10 0. 1 103.4 -89.4 114.9 106.8 89.7 127.0 
Lead - Total (GFAA) 15-10-93 0.0 40.0 36.7 124.9 100.0 86.0 110.6 
Lead - Dissolved (GFAA) 15·10·93 0.0 40.0 36.7 124.9 100.0 86.0 110.6 
Lithium - Total (ICP) 15·10·93 . 10 0.4 93.9 81.7 111.8 92.2 83.0 109.4 
Lithiun - Dissolved (ICP) 15-10-93 10 0.4 93.9 81 .7 111.8 92.2 83.0 109.4 
Manganese - Total (ICP) 15·10·93 10 0.0 102.5 89.3 110.9 10.5.7 82.7 118.0 
Manganese - Dissolved (ICP) 15-10-93 10 0.0 102.5 89.3 110.9 105.7 82.7 118.0 
Mercury - Total (CVAA) 04·10·93 3 0.2 97.8 77. 1 121.6 87.5 B0.1 121.0 
Mercury - Dissolved (CVAA) 04-10-93 3 0.2 97.8 77. 1 121.6 87.5 80. 1 121.0 
Molybdenun - Total (ICP) 15-10-93 10 3.2 101 .4 79.8 118.8 104. 1 78.0 117.0 
Molybdenum - Dissolved (ICP) 15-10-93 10 3.2 101.4 79.8 118.8 104. 1 78.0 117 .0 
Nickel - Total (ICP) 15-10-93 10 2.0 96.7 79.0 123.4 102.0 76.0 129.0 
Nickel - Dissolved (ICP) 15-10-93 10 2.0 96.7 79.0 123.4 102.0 76.0 129.0 
Phosphorus - Total •CICP)· 15·10-93 10 0.4 100.9 80.0 120.0 105 .5 80.0 120.0 
Phosphorus - Dissolved (ICP) 15·10·93 10 0.4 100.9 80.0 120.0 105 .5 BO.O 120.0 
Selenium - Total" (AA) 13·10·93 0.0 108.0 86.2 108.8 97.5 88.4 126. 1 
Seleniun - Dissolved CAA) 13-10-93 r 0.0 108.0 86.2 108.8 97.5 88.4 126. 1 
Silver - Total (GFAA) 20·10-93 1 0.0 NOT APPL! CABLE 100.0 82.0 107.6 
Silver - Dissolved CGFAA) 20-10-93 0.0 NOT APPL! CABLE 100.0 82.0 107.6 
Strontiun - Total (ICP) 15-10-93 10 ,. 1 101. 1 92.3 107.2 101.3 88.0 110.0 

I 



CHEMEX Labs Alberta Inc. 
Calgary; 2021 • 41st Avenue N.E .. T2E 6P2. Telephone {403) 291-3077. FAX (403) 291-9468 
Edmonton: 9331 - 46th Street T6B 2A4, Te!ephone (403) 465-9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

. 

T93R-2BB 
28-09-93 
SR 
BAILER 

Strontium - Dissolved (ICP) 
Titanium - Total CICP) 
Titanium - Dissolved (lCP) 
Uranium - Total (IC) 
Uranium - Dissolved CIC) 
Vanadium - Total (ICP) 
Vanadium - Dissolved (ICP) 
Zinc - Total (JCP) 
Zinc - Dissolved (ICP) 

DATE QA/QC 
ANALYZED BATCH 

(00-MM-YY) NUMBER 

15-10·93 10 
15-10-93 10 
15-10·93 10 
20-10-93 10 
19-10-93 10 
15-10-93 10 
15-10-93 10 
15-10-93 10 
15-10-93 10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

DUP % 

Rr RECOV 

1. 1 101. 1 
1.0 91.4 
1.0 91.4 
1 .7 94.5 
o .• 7 103.0 
2.0 99.3 
2.0 99.3 
1.0 98.7 
1 .0 98.7 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 

Sample Matrix 
Report Date 

93-02740-17 
KOMEOl0-0501 

WATER 
March 21, 1994 

SPIKES CHECK 
WARN LIMIT % WARN LIMIT 
LOWER UPPER RECOV LOWER UPPER 

92.3 107.2 101.3 88.0 110.0 
79.9 114. 1 94.7 82.3 114.5 
79.9 114. 1 94.7 82.3 114.5 
91.7 104.3 95.7 90.0 106.6 
91.7 104.3 103.0 90.0 106.6 
86.9 113.4 103.0 93.5 109.2 
86.9 113.4 103.0 93.5- 109.2 
89.3 117 .8 102.4 96.1 .121.0 
89.3 117.8 102.4 96. 1 121.0 

l~ 
L-------------------------------------~ 



-, 

CHEMEX Labs Alberta Inc. 
Calgary. 2021 - 41st Avenue N.E., T2E 6P2. Telephone {403) 291-3077. FAX (403) 291•9468 
Edmonton: 9331 • 48th Street T6B 2A4. Telephone (403) 465-9877. FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

T93R-29B 
28-09-93 
SR 
BAILER 

PARAMETER OESCRIPTION 

Calcium - (ICP) Total 
Calciun - (ICP) Dissolved 
Magnesium - (ICP) Total 
Magnesium - (ICP) Dissolved 

Sodiun - (ICP) Total 
Sodiun - CiCP) Dissolved 
Potassium -(JCP) Total 
Potassium -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
PP Alkalinity 
Total Alkalinity 
pH 
CarPonate 
Bicarbonate 
Total Hardness 

Hydroxide 
Sil icon - Total (ICP) 
Silicon - Dissolved (ICP) 
Turbidity 
Total Dissolved Solids 
Total Al11Tlonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
sulphur: (ICP) - Dissolved 
Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluninu:n - Total (ICP) 
Aluminum - Dissolved CICP) 

NAQUAOAT 
CODE 

20005L 
20111L 
12005L 
12111 L 
11005L 
11111L 

17206L 
16306L 
10151L 
10111L 
10301L 
06301L 
06201L 
10602L 
08501L 

02074L 
00201L 
07505L 
07206L 
07301L 
15423L 
15256L 
15406L 

10451L 
10401L 
13009L 
13109L 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L < 

mg/L 
Units 

mg/L < 

mg/L 
mg/L 
mg/L < 

mg/L 
mg/L 
NTU 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/_!, 
mg/L 
mg/L 
mg/L 
mg/L 

PITEAU ENGINEERING LTD. 
ATTENTION . TAD DABROWSKI . 
MANALTA COAL 
PROJ. #3773-2 

Chemex Worksheet Number 93-02740-16 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date March 21, 1994 

RESULTS DETECTION MILLI 
LIMIT EQUIVALENTS 

283. 0.01 • 14.122 
43.2 0.01 2.156 

236. 0.01 19.423 
13.4 0.01 1.103 

600. 0.01 26.100 
590. 0.01 25.665 
38.2 0.02 0.978 

4.59 0.02 0.118 
638. 0.1 17.992 
68.6 0. 1 t.427 

0.1 0.1 
539. 0.1 

7.90 0.01 
0.5 ~-. 0.5 

657. 0.5 10.775 
163. 0.1 

0.5 0.5 
108. 0.02 

2.98 0.02 
43550 0.1 

1690 1. 

0.77 0.01 0.055 
0.068 0.003 
0.214 0.003 0.015 
0.032 0.003 
0.030 0.001 
4.75 0.003 

24.9 0.2 
80.6 0.2 

1750 1. 
27300 0.1 

480. 0.01 
0.05 0.002 

, 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 • 41st Avenue N,E., T2E 6P2. Telephone (403) 291-30TT, FAX (403) 291-9468 
Edmonton: 9331 - 48th Street, T68 2R4. Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description T93R-29B 
Sample Date & Time 28-99-93 
Sampled By SR 
Sample Type BAILER 
Sample Station Code 

PARAMETER DESCRIPTION NAQUADAT 
CODE 

Antimony - Total CM) 51003L 
Antimony - Dissolved (AA) 51003L 
Arsenic - Total CAA) 33005L 
Arsenic - Dissolved CAA) 33109L 
BariLIT! - Total (ICP) 56011L 
Baril.In - Dissolved (ICP) 56109L 
BeryllillTI - Total (ICP) 04009L 
Beryllium - Dissolved (ICP) 04103L 
Boron - Total (ICP) 05009L 
Boron - Dissolved (lCP) 05111L 
Cadmillll - Dissolved (GFAA) 48003L 
Cadmium - Total (GFAA) 48003L 
Chromiun - Total (ICP) 24009L 
Chromium - Dissolved (ICP) 24360L 
Cobalt - Total (ICP) 27360L 
Cobalt Dissolved (ICP) 27360L 
Copper Total (ICP) 29501L 
Copper Dissolved (ICP) 29111L 
Iron - Total (ICP) 26009L 
Iron - Dissolved (ICP) 26109L 
Lead - Total (GFM) 82004L 
Lead - Dissolved CGFAA) 82104l 
Lithium - Total (ICP) 03009L 
Lithium - Dissolved (ICP) 03109L 
Manganese - Total (lCP) 25360L 
Manganese - Dissolved (ICP) 25109L • 
Mercury - Total (CVAA) 80011L 
Mercury - Dissolved (CVAA) 80101L 
Molybdenum - Total (lCP) 42330L 
Molybdenum - Dissolved (ICP) 42330L 
Nickel - Total (ICP) 28350L 
Nickel - Dissolved (ICP) 28350L 
Phosphorus - Total CICP) 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L. < 

mg/l 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L < 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L < 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/l 
mg/L 
mg/L 
mg/L 
mg/L 
ug/L < 

ug/L < 

mg/L 
mg/L-

mg/L 
mg/L 
mg/L 

PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 

MANALTA COAL 
PROJ. #3 773-2 

Chemex Worksheet Number 93-02740-16 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date March 21, 1994 

R E S U L T S DETECTION MILLI 
LIMIT EQUIVALENTS 

0.0060 0.002 
0.0090 0.002 
0.470 0.002 
0.002 0.002 

12.2 0.01 
0.58 0.002 
0.022 0.001 
0.001 0.0002 
0.09 0.01 
0.08 0.002 
0.0002 0.0002 
0.005 0.001 
0.645 0.002 
D.D02 -·· 0.0002 
0.468 0.003 
0.001 0.001 
1.12 0.001 
0.005 0.0002 

1080. 0.01 
0.07 0.002 
0.048 0.002 
0.003 0.0002 
o. 711 0.001 
0.047 0.001 

17.5 0.001 
o. 101 0.0002 
0.05 0.05 
0.002 0.002 
0.099 0.003 
0.018 0.001 
0.883 0.005 
0.003 0.001 

14.9 0.1 



--, 

CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N,E,, T2E 6P2. Telephone (403) 291-3on FAX (403) 291-9468 
Edmonton: 9331 - 48th Street, T68 2R4. Telephone (403) 465-98TT, FAX (403) 466·3332 

Sample Description 
Sample Date & Time 
Sampled By 

Sample Type 

Sample Station Code 

T93R-29B 
28-69-93 
SR 
BAILER 

PARAMETER DESCRIPTION 

Phosphorus - Dissolved (lCP) 
Selenium - Total (AA) 
Selenium - Dissolved (AA) 
Silver - Total (GFAA) 
Silver - Dissolved CGFAA) 
Strontium - Total (ICP) 
Strontiun - Dissolved (ICP) 
Titanillll - Total (ICP) 
Titanium - Dissolved (ICP) 
Uranium - Total (IC) 
Uranium - Dissolved CIC) 
VanadiLrll - Total (ICP) 
Vanadiun - Dissolved (ICP) 
Zinc - Total (ICP) 
Zinc - Dissolved CICP) 
Ion Balance· 

NAOUADAT 
CODE 

1545DL 
34005L 
34105L 
47005L 
470050 
38011L 
38111L 
22011L 
221110 
92115L 
92111 L 
23330L 
233300 
30501L 
305010 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
Balance 

< 

< 

< 

< 

< 

< 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 

93-02740-16 
KOMEOl0-0501 

WATER 
Report Date March 21, 1994 

RESULTS DETECTION MILLI 
LIMIT EQUIVALENTS 

0. 1 

0.0060 
0.0001 
0.001 
0.0001 
7.14 
1.80 
0.241 
0.003 
0.011 
0.007 
1 .28 
0.002 

o. 1 
0.002 
0.0001 
0.001 
0.0001 
0.002 
0.002 
0.003 
0.003 
0.005 
0.001 
0.002 
0.002 

2.78 ~· 0.001 
0.153 0.001 
0.96 0.01 

. 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E .• T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468 
Edmonton: 9331 • 48th Street, T68 2R4. Telephone {403) 465-9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 

Sample Station Code 

PARAMETER 

T93R-29B 
28-69-93 
SR 
BAILER 

Calcium - (ICP) Total 
Calcium - (ICP) Dissolved 
Magnesium - (ICP) Total 
Magnesium - (ICP) Dissolved 
Sodium - (ICP) Total 
Sodium - (ICP) Dissolved 
Potassium -(ICP) Total 
Potassium -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
Total Alkalinity 
pH 
Silicon - Total CICP) 
Silicon - Dissolved (ICP) 
Total' Amnonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Dissolved 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Total (ICP) 
Aluminum - Dissolved (ICP) 
Antimony - Total CAA) 
Antimony - Dissolved CAA) 
Arsenic - Total (AA) 
Arsenic - Dissolved (AA) 
Barium - Total (ICP) 
Barium - Dissolved CICP) 
Beryllium - Total (ICP) 

DATE 

ANALYZED 

(DO·MM·YY) 

15·10·93 
15-10-93 
15·10·93 
15-10·93 
15-10·93 
15-10·93 
15-10-93 
15·10·93 
13·10-93 
13-10·93 
05-10·93 
05-10-93 
15-10-93 
15-10·93 
07-10-93 
07-10·93 
05-10·93 
14·10·93 
12·10·93 
14-1D-93 
15-10-93 
13-10·93 
12-10·93 
15-10·93 
15-10-93 
14-10-93 
14-10-93 
14·1D-93 
14·10·93 
15·10·93 
15-10-93 
15-10-93 

QA/QC 

BATCH 

NUMBER 

10 
10 
10 
10 
10 
10 
10 
10 
3 

3 

3 

3 

10 
10 
10 

10 
1 

10 
10 

1 

1 
,--

10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION-: TAD DABROWSKI 
PROJ. #3773-2 

DUP 

Rr 

1 .3 
1.3 
0.2 
0.2 
0.2 
0.2 
a. 1 
o. 1 

1.0 
1-0 
0.2 
0.7 
0.5 
0.5 
0.2 
1.0 
2.0 
0.0 
2.0 
D.O 

N.A. 
0.0 
2.0 
0.9 
0.9 
0.0 
0.0 
o.o 
0.0 
0.0 

0.0 
0.0 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 

93-02740-16 
KOMEOl0-0501 

Sample Matrix 
Report Date 

% 

RECOV 

104.3 
104.3 
100.9 
100.9 
100-3 
100.3 
98.4 
98.4 
92.6 
96.4 

SPIKES 

WARN 
LOWER 

92_6 
92.6 
87.3 
87.3 
87.7 
87.7 
86.0 
86.0 
88.7 
91.5 

NOT APPLICABLE 

NOT APPL! CABLE 

99.9 ~78.0 
99.9 78.0 
98.9 86.8 

101.3 
97.6 

101.6 

92.0 
93.2 
89.6 

98'.0 87.9 
101.6 89.6 

NOT APPL! CABLE 

NOT APPL! CABLE 

NOT APPLICABLE 

LIMIT 

UPPER 

110.9 
110.9 
113.4 
113_4 
113.0 
113.0 
110.4 
110.4 
107.9 
108.3 

125.7 
125.7 
108.2 
108.2 
106. 7 
112.5 
112.8 
112.5 

102.3 87.3 112.8 
102.3 
110_0 
110.0 
1D6.2 
106.2 
97.3 
97.3 
97.9 

87.3 
78.7 
78.7 
88.5 
88.5 
90.5 
90.5 
89.7 

112.8 
114.9 
114.9 
108_7 
108_7 
106.8 
106.8 
109.8 

WATER 

March 21, 1994 

% 

RECOV 

110.0 
110.0 
104.0 
104.0 
100.7 
100. 7 · 
99.0 
99.0 
97.4 
94.5 

CHECK 

WARN 

LOWER 

92.5 
92.5 
90.2 
90_2 
87.8 
87.8 
84.8-

84.8_ 

85.2 
91.1 

LIMIT 

UPPER 

108.9 
108.9 
107.4 
107 .4 
110. 1 
110.1 
109.7 
109.7 
115.4 
107.8 

NOT APPLICABLE 

NOT APPLICABLE 

93.8 80-2 150.1 
93.8 80.2 150.1 
94_0 

109.5 
98. 1 

104.3 

90.2 
91.8 
90.7 
90.0 

100.0 87.8 
104.3 90.0 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

105.8 
105. 1 
113.0 
113.2 
108.5 
113.2 

106.8 81.2 126.0 
106.8 
106.7 
106.7 
92.0 
92.0 

100.3 
100_3 
102.8 

81.2 
78.7 
78.7 
90.7 
90.7 
94.6 
94.6 
93.7 

126.0 
126.6 
126.6 
133.3 
133.3 
110.3 
110.3 
107.9 



BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
CHEMEX Labs Alberta Inc. PITEAU ENGINEERING LTD. 

-, ATTENTION : TAD DABROWSKI 
Calgary· 2021 • 41st Avenue N,E .. T2E 6P2. Telephone (403) 291·3077. FAX (403) 291-9468 PROJ. #3773-2 
Edmonton: 9331 • 48\h Street. T6B 2R4, Telephone (403) 465-9877, FAX {403) 466-3332 

Sample Description T93R-29B Chemex Worksheet Number 93-027 40-16 
Sample Date & Time 28-09-93 Chemex Project Number KOMEOl0-0501 
Sampled By SR Sample Access 
Sample Type BAILER Sample Matrix WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER DATE QA/QC SPIKES CHECK 
ANALYZED BATCH DUP % WARN LIMIT % WARN LIMIT 

(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER 

Strontiun - Dissolved (ICP) 15-10-93 10 1. 1 101. 1 92.3 107.2 101.3 88.0 110.0 
Titaniun - Total (ICP) 15-10-93 10 1 .o 91.4 79.9 114. 1 94.7 82.3 114.5 
Titanium - Dissolved (ICP) 15-10-93 10 1.0 91.4 79.9 114. 1 94.7 82.3 114.5 
Uraniun - Total (IC) 20-10-93 10 1.7 94.5 91. 7 104.3 95.7 90.0 106.6 
Uranium - Dissolved (IC) 19-10-93 10 0.7 103.0 91.7 104.3 103.0 90.0 106.6 
Vanadiun - Total (ICP) 15-10-93 10 2.0 99.3 86.9 113.4 103.0 93.5 109.2 
Vanadiun - Dissolved (ICP) 15-10-93 10 2.0 99.3 86.9 113.4 103.0 93.5 - 109.2 
Zinc - Total <ICP) 15-10-93 10 1.0 98.7 89.3 117.8 102.4 96.1 -121.0 
Zinc - Dissolved (ICP) 15-10-93 10 1 .o 98.7 89.3 117.8 102.4 96.1 121.0 

I 



CHEMEX Labs Alberta Inc. 
Calgary_ 2021 • 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077. FAX (403) 291-9468 
Edmonton: 9331 • 48th Street, T6B 2R4. Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description T93R-29B 
Sample Date & Time 28-99-9J 
Sampled By SR 
Sample Type BAILER 
Sample Station Code 

PARAMETER 

Beryllium - Dissolved (ICP) 

Boron - . Total (ICP) 

Boron - Dissolved (ICP) 
Cadmiun - Dissolved (GFAA) 
Cadmium - Total (GFAA) 
Chromium - Total (ICP) 
Chromium - Dissolved (ICP) 
Cobalt - Total (ICP) 
Cobalt - Dissolved (ICP) 
Copper - Total (ICP) 
Copper - Dissolved (ICP) 
Iron - Total (ICP) 
Iron - Dissolved (ICP) 
Lead - Total CGFAA) 
Lead - Dissolved (GFAA) 
Lithium - Total (ICP) 
Lithium - Dissolved (ICP) 
Manganese - Total ClCP) 
Manganese - Dissolved (ICP) 
Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total (ICP) 
Molybdenum - Dissolved (ICP) 
Nickel - Total (lCP) 
Nickel - Dissolved (ICP) 
Phosphorus - Total (ICP)· 
Phosphorus - Dissolved (ICP) 
selenium - Total (AA) 
Seleniun - Dissolved CAA) 
Silver - Total (GFAA) 
Silver - Dissolved (GFAA) 
Strontium - Total (ICP) 

DATE 
ANALYZED 

QA/QC 
BATCH 

(D0-MM-YY) NUMBER 

15-10-93 
15-10-93 
15-10-93 
20-10-93 
20-10-93 
15-10-93 
15·10-93 
15-10-93 
15-10-93 
15-10-93 
15·10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-1D-93 
15-10-93 
D4-10-93 
04-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
13-10-93 
13-10-93 
20-10-93 
20-10-93 
15-10-93 

10 
10 
10 

1 

10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
3 

3 

10 
10 
10 
10 
10 
10 
1 
1 

1 

10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

OUP 
Rr 

o.o 
0.4 
0.4 
0.0 
0.0 
0_7 

0.7 
D.D 
D.O 
1 .D 
1 .D 

o. 1 
o. 1 
0.0 
0.0 
0.4 
0.4 
o.o 
0.0 
0.2 
0.2 
3.2 
3.2 
2.0 
2.0 
0.4 
0.4 
0.0 
o.o 
D.D 
0.0 
1. 1 

Chemex Worksheet Number 93-02740-16 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date March 21, 1994 

SPIKES 
% 

RECOV 
WARN LIMIT 

97_9 

89.2 

LOWER 

89.7 
83.D 

89.2 83.0 
NOT APPLICABLE 
NOT APPLICABLE 

94_8 83_3 
94.8 83.3 
94.8 81.7 
94-8 81.7 
95. 1 85.2 
95. 1 

103.4 
103.4 
40.0 
40.0 
93.9 
93.9 

102.5 
102.5 
97.8 
97.8 

101.4 

85.2 
89.4 

--89.4 
36.7 
36.7 
81.7 
81.7 
89.3 
89.3 
77.1 
77.1 
79.8 

101.4 79.8 
96.7 79.D 
96. 7 79.0 

100.9 80.0 
1D0.9 80.0 
108.0 86.2 
108_0 86.2 

NOT APPL! CABLE 
NOT APPLICABLE 

101.1 92.3 

UPPER 

109.8 
121.3 
121.3 

116.6 
116.6 
113.1 
113. 1 
111.5 
111.5 
114.9 
114.9 
124.9 
124.9 
111.8 
111.8 
110.9 
110.9 
121.6 
121.6 
118.8 
118-8 
123.4 
123.4 
120_0 
120.0 
108.8 
108.8 

107.2 

% 

RECOV 

CHECK 
WARN 
LOWER 

LIMIT 
UPPER 

102.8 
88.3 

93.7 
85.5 

88.3 85_5 
NOT APPLICABLE 
NOT APPLICABLE 

107.9 
11D.4 
110.4 

99.8 86.6 114.D 
99.8 

100.1 
100.1 
98.1 
98.1 

106.8 
106.8 
100.0 
100.0 
92.2 
92.2 

105.7 
105.7 
87.5 
87.5 

1D4.1 · 
104.1 
102.0 
102.0 
105.5 
1D5 .5 
97.5 
97.5 

100.0 
100.0 
101.3 

86.6 
82.5 
82.5 
90.5 
90.5 
89-7 
89.7 
86.D 
86.D 
83.0 
83.0 
82.7 
82.7 
80.1 
80.1 
78.0 
78.0 
76-0 
76.0 
80.0 
80.0 
88.4 
88.4 
82.0 
82.0 
88.0 

114.0 
115.0 
115.D 
107_6 
107.6 
127 .o 
127.0 '-' 
110.6 
110.6 
109.4 
109.4 
118.0 
118.0 
121.0 
121.0 
117.0 
117.D 
129.0 
129.D 
120.0 
120.0 
126. 1 
126. 1 
107.6 
107_6 

110.0 

I~ 
L----------------------------------------' 



--CHEMEX Labs Alberta Inc. 

I 

Calgary· 2021 - 41st Avenue N.E,, T2E 6P2. Telephone (403) 291-3077. FAX {403) 291·9468 
Edmonton: 9331. 48!l'J St1eet, T6B 2A4. Telephone (403) 465•9877, FAX (403) 466'.3332 

Sample Description 
Sample Date & Time 
Sampled By 

Sample Type 
Sample Station Code 

T93R-30 
28-09-93 
SR 
BAILER 

PARAMETER OESCRIPTION 

Calcium - (lCP) Total 
Calcium - (ICP) Dissolved 
Magnesium - (ICP) Total 
Magnesium - (ICP) Dissolved 
SodiLlll - (ICP) Total 

Sodiun - CICP) Dissolved 
Potassium -(ICP) Total 
Potassium -CICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
PP Alkalinity 

Total Alkalinity 
pH 
Carbonate 
Bicarbonate 
Total Hardness 
Hydroxide 

Silicon - Total (!CP) 
Silicon - Dissolved (ICP) 
Turbidity 

Total Dissolved Solids 
Total Anmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Dissolved 
Sulphur - (lCP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluninum - Total (!CP) 
Aluminum - Dissolved CICP) 

NAQUADAT 
CODE 

20005L 
20111L 
12D05L 
12111L 
11005L 
11111L 

17206L 
16306L 
10151L 
10111 L 
10301L 
06301L 
06201L 
10602L 
08501L 

02074L 
00201L 
07505L 
07206L 
07301L 
15423L 
15256L 
15406L 

10451L 
10401L 
13009L 
13109L 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
Units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
NTU 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mgiL 
mg/L 
mg/L 
mg/L 

< 

< 

< 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ. #3773-2 

Chemex Worksheet Number 93-02740-15 
Chemex Project Number KOME010-050I 
Sample Access 
Sample Matrix WATER 
Report Date March 21, 1994 

R E S U L T S DETECTION HILL! 
L!M!T EQUIVALENTS 

43.7 0.01 2.181 
7.50 0.01 0.374 

18.2 0.01 1.498 
2.30 0.01 . 0.189 

595. 0.01 25.883 
573. 0.01 24.926 

9.10 0.02 0.233 
2.02 0.02 0.052 

78.2 o. 1 2.205 
107. 0.1 2.226 

0.1 0.1 
1156. 0.1 

8.23 0.01 
0.5 0.5 

1409. 0.5 23.110 
28.2 0.1 

0.5 0.5 
56.6 0.02 
4.69 0.02 

2650. 0. 1 
1480 1. 

0.22 0.01 0.016 
0.009 0.003 
1.13 0.003 0.080 
0.180 0.003 
0.105 0.001 
1.20 0.003 

37.0 0.2 
37.0 0.2 

1560 1. 
4420. 0. 1 

56.4 0.01 
0.26 0.002 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N,E., T2E 6P2. Telephone 1403) 291-30TT, FAX (403) 291•9468 
Edmonton: 9331 • 48th Street, T68 2R4. Telephone (403) 465-98TT. FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 

Sample Station Code 

T93R-30 
28-09-93 
SR 
BAILER 

PARAMETER DESCRIPTION 

Antimony - Total (AA) 

Antimony - Dissolved (AA) 
Arsenic - Total (AA) 

Arsenic - Dissolved (AA) 
BariLm - Total (ICP) 
Barium - Dissolved (ICP) 
Beryllium - Total (ICP) 
Berylliun - Dissolved (ICP). 

Boron - Total (ICP) 
Boron - Dissolved CICP) 
Caclmiun - Dissolved (GFAA) 
Cadmillll - Total (GFAA) 
chromiun - Total (ICP) 
Chromium - Dissolved .(ICP) 
Cobalt - Total (ICP) 
Cobalt - Dissolved (ICP) 
Copper - Total (ICP) 
Copper - Dissolved (ICP) 
Iron - Total OCP) 
Iron - Dissolved (ICP) 
lead - Total (GFAA) 
Lead - Dissolved (GFAA) 
Lithium - Total (ICP) 
Lfthiun - Dissolved (ICP) 
Manganese - Total (ICP) 
Manganese - Dissolved (ICP) 
Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total (ICP) 
Molybdenum - Dissolved (ICP) 
Nickel - Total (ICP) 
Nickel - Dissolved (ICP) 
Phosphorus - Total (TCP) 

NAQUADAT 
CODE 

51003L 
51003L 
33005L 
33109L 
56011L 
56109L 
D4009L 
041D3L 
05009L 
05111L 
48003L 
480Q3L 
24009L 
24360L 
27360L 
27360L 
29501L 
29111L 
26009L 
26109L 
82004L 
82104L 
03009L 
03109L 
25360L 
25109L 
80011L 
801D1L 
42330L 
42330L 
28350L 
28350L 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
ug/L 
ug/L 
mg/!,_ 

ffi9IL 
mg/L 
mg/L 
mg/L 

< 

< 

< 

< 

< 

< 

< 

< 

RESULTS 

0.002 
0.0140 
0.0290 
0.0040 
3.34 
0.06 
0.011 
0.0002 
0.10 
0.09 
O.DD02 
0.001 
0.019 
0.003 ~· 

0.020 
0.0D1 
0.080 
0.017 

44. 1 

0.11 
0.160 
0.0002 
0.160 
0.107 
1.29 
0.009 
0.05 
0.002 
0.009 
0.008 
0.047 
0.001 
1.5 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 

Sample Matrix 
Report Date 

HILL! 

93-02)40-15 
KOMEOI0-0501 

WATER 
March 21, 1994 

DETECTION 
LIMIT EQUIVALENTS 

0.002 
0.002 
0.002 
0.002 
0.01 
0.0D2 
0.001 
0.0002 
0.01 
0.002 
0.0002 
0.001 
0.002 
0.0002 
0.003 
0.001 
0.001 
0.0002 
0.01 
0.002 
0.002 
0.0D02 
0.001 
0.001 
0.001 
0.0002 
0.05 
0.002 
0.003 
0.001 
0.005 
0.001 
0. 1 

r '----------------------------------------------~ 



-~ CHEM EX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291·3077. FAX (403) 291-9468 
Edmonton: 9331 - 48th Street, T6B 2R4. Telephone {403) 465-9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Samp1 ed By 

Sample Type 
Sample Station Code 

PARAMETER 

T93R-30 
28-09-93 
SR 
BAILER 

Calciun - (ICP) Total 
Calciun - (lCP) Dissolved 
Magnesiun - (ICP) Total 
Magnesiun - (ICP) Dissolved 
Sodiun - (ICP) Total 
Sodiun - (ICP) Dissolved 
Potassiun -(ICP) Total 
Potassiun -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
Total Alkalinity 
pH 
Silicon - Total (ICP) 
Silicon - Dissolved (ICP) 
Total Anmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Dissolved 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Total (ICP) 
Aluminum - Dissolved (ICP) 
Antimony - Total (AA) 
Antimony - Dissolved (AA) 
Arsenic - Total CAA) 
Arsenic - Dissolved CAA) 
Barium - Total (ICP) 
Barium - Dissolved (lCP) 
Beryllium - Total (ICP) 

DATE 

ANALYZEO 

QA/QC 

BATCH. 

(DD-MM-YY) NUMBER 

15-1D-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15·10·93 
15-10-93 
13-10-93 
13-10-93 
05-1D-93 
05-10·93 
15-10-93 
15-10-93 
07-10-93 
12-10-93 
06-10-93 
14-10-93 
12·10·93 
15-10-93 
15-10·93 
13-10-93 
12-10-93 
15-10-93 
15-10-93 
14-1D-93 
14-10-93 
14-10-93 
14-10-93 
15-10-93 
15-10-93 
15-10-93 

10 
10 
10 
1D 
10 
10 
10 
10 
3 

3 

3 

3 

10 
10 
10 

1 

10 
1 

10 
10 
1 
1 
1 
,-

10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

DUP 

Rr 

1.3 
1.3 
0.2 
0.2 
0.2 
0.2 
0. 1 

0.1 
1.0 
1.0 
0.2 
0.7 
D.5 
0.5 
0.2 
1.0 
1.0 
0.0 
2.0 
0.7 
N.A. 

o.o 
2.0 
0.9 
0.9 
o.o 
0.0 
O.D 

o.o 
0.0 
0.0 

0.0 

Chemex Worksheet Number 93-02740-15 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date 

SPIKES 

% 

RECOV 

WARN LIMIT 

104.3 
104.3 
100.9 
100.9 
100.3 
100.3 
98.4 
98.4 
92.6 
96.4 

LOWER 

92.6 
92.6 
87.3 
87.3 
87.7 
87.7 
86.0 
86.0 
88.7 
91.5 

NOT APPLICABLE 

NOT APPLICABLE 
99.9 ~78.0 
99.9 78.0 
98.9 86.8 

103.1 92.D 
97.3 

101.6 
98.0 
99.0 

93.2 
89.6 
87.9 
89.6 

NOT APPL! CABLE 

NOT APPLICABLE 

NOT APPL! CABLE 

102.3 87.3 
102.3 87.3 
110.0 78.7 
110.0 
106.2 
106.2 
97.3 
97.3 
97.9 

78.7 
88.5 
88.5 
90.5 
90.5 
89.7 

UPPER 

110.9 
110.9 
113.4 
113.4 
113.0 
113.0 
110.4 
110.4 
107.9 
108.3 

125.7 
125.7 
108.2 
108.2 
106.7 
112.5 
112.8 
112.5 

112.8 
112.8 
114.9 
114.9 
108.7 
108.7 
106.8 
106.8 
109.8 

% 

RECOV 

110.0 
110.0 
104.0 
104.0 
100.7 
100.7 
99.0 
99.0 
97.4 
94.5 

March 21, 1994 

CHECK 

WARN 

LOWER 

92.5 
92.5 
90.2 
90.2 
87.8. 
87.8 
84.8· 

84.8. 
85.2 
91.1 

LIMIT 

UPPER 

108.9 
108.9 
107.4 
107.4 
110. 1 
110. 1 
109.7 
109.7 
115.4 
107.8 

NOT APPLICABLE 

NOT APPLICABLE 

93.8 80.2 150.1 
93.8 80.2 150.1 
94.0 

114.3 
1D1 .9 
104.3 
100.D 
103.2 

90.2 
91.8 
9D.7 
90.0 
87.8 
90.0 

NOT APPL! CABLE 

NOT APPL! CABLE 

NOT APPL! CABLE 

105.8 
105.1 
113.0 
113.2 
108.5 
113.2 

106.8 81.2 126.0 
106.8 
106.7 
106.7 
92.0 
92.0 

100.3 
100.3 
102.8 

81.2 
78.7 
78.7 
90.7 
90.7 
94.6 
94.6 
93.7 

126.0 
126.6 
126.6 
133.3 
133.3 
110.3 
110.3 
107.9 



CHEM EX. Labs Alberta Inc .. 
Calgary: 2021 • 41st Avenue N.E., T2E 6P2. Telephone (403) 291·30TT. FAX (403) 291-9468 
Edmonton: 9331 - 48th Street, T6B 2A4. Telephone (403) 465·9877, FAX (403) 466·3332 

Samp1e Description T93R-30 
Sample Date & Time 28-09-93 
Sampled By SR 
Sample Type BAILER 
Sample Station Code 

PARAMETER DESCRIPTION NAQUADAT 
CODE 

Phosphorus - Dissolved (ICP) 15450L 
Selenium - Total (AA) 340DSL 
Selenium - Dissolved (AA) 34105L 
Silver - Total (GFAA) 47005L 
Silver - Dissolved (GFAA) 47005D 
StrontiLR'TI - Total (ICP) 38011L 
Strontium - Dissolved (ICP) 38111L 
Titanium - Total (ICP) 22011L 
Titaniun - Dissolved (ICP) 22111D 
Uranium - Total CIC) 92115L 
Uraniun - Dissolved (IC) 92111L 
Vanadiun - Total (ICP) 23330L 
Vanadiun - Dissolved (ICP) 23330D 
Zinc - Total (JCP) 30501L 
Zinc - Dissolved (ICP) 30501D 
Ion Balance 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
Balance 

< 

< 

< 

< 

< 

R E S U L T S 

0. 1 

O.D02 
O.OD01 
0.002 
0.0001 
1.97 
0.386 
0.017 
0.003 
0.022 
0.017 
O.D56 
O.OD3 
D.808 ~· 

0.037 
0.93 

PITEAU ENGINEERING LTD. 
ATTENTION TAD DABROWSKI 

MANALTA COAL 
PROJ. #3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Samp1e Access 
Sample Matrix 
Report Date 

DETECTION MILLI 

93-02740-15 
KOMEOl0-0501 

WATER 
March 21, 1994 

LIMIT EQUIVALENTS 

o. 1 
0.002 
O.OD01 
0.001 
0.0001 
0.002 
0.002 
0.003 
0.003 
0.005 
0.001 
0.002 
O.OD2 
0.001 
0.001 
0.01 

1-· 
'-------------------------~--------------------~ 



BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
_CHEMEX Labs Alberta Inc. PITEAU ENGINEERING LTD. 

ATTENTION : TAD DABROWSKI 
Calgary: 2021 • 41stAvenue N.E., T2E 6P2, Telephone (403) 291·3077. FAX (403) 291•9468 PROJ .#3773-2 
Edmonton: 9331 • 48th Street, T6B 2A4. Telephone (403) 465-98n, FAX (403) 466-3332 

Sample Description T93R-30 Chemex Worksheet Number 93-027 40-15 
Sample Date & Time 28-09-93 Chemex Project Number KOMEOl0-0501 
Sampled By SR Sample Access 
Sample Type BAILER Sample Matrix WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER DATE QA/QC SPIKES CHECK 
ANALYZED BATCH DUP % WARN LIMIT % WARN LIMIT 

(DD-MH-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER 

Beryllium - o;ssolved (ICP) 15-10-93 10 0.0 97.9 89.7 109.8 102.8 93.7 107.9 
Boron - Total CICP) 15-10-93 10 0.4 89.2 83.0 121.3 88.3 85.5 110.4 
Boron - Dissolved (ICP) 15-10-93 10 0.4 89.2 83.0 121.3 88.3 85.5 110.4 
Cadmium - Dissolved (GFAA) 20-10·93 1 o.o NOT APPLICABLE NOT APPLICABLE 
Cadmium - Total (GFAA) 20-10-93 o.o NOT APPLICABLE NOT APPLICABLE 
Chromium - Total (ICP) 15-10-93 10 0.7 94.8 83.3 116.6 99.8 86.6 114.0 
Chromium - Dissolved (ICP) 15-10·93 10 0.7 94.8 83.3 116.6 99.8 86.6· 114.0 
Cobalt - Total (ICP) 15-10-93 10 o.o 94.8 81.7 113.1 100.1 82.5 115.0 
Cobalt - Dissolved (ICP) 15-10-93 10 o.o 94.8 81.7 113. 1 100. 1 82.5 115.0 
Copper - Total (ICP) 15-10-93 10 1 .o 95.1 85.2 111. 5 '98.1 90.5 107.6 
Copper - Dissolved (ICP) 15-10-93 10 1.0 95.1 85.2 111 .5 98. 1 90.5 107:6 
Iron - Total (ICP) 15-10-93 10 0. 1 103.4 89.4 114.9 106.8 89.7 127.0 
Iron - Dissolved (ICP) 15-10-93 10 0. 1 103.4 -S9.4 114.9 106.8 89.7 127.0 
Lead - Total (GFAA) 15-10-93 0.0 40.0 36.7 124.9 100.0 86.0 110.6 
Lead - Dissolved (GFAA) 15-10-93 0.0 40.0 36.7 124.9 100.0 86.0 110.6 
Lithiun - Total (ICP) 15-10-93 10 0.4 93.9 81.7 111.8 92.2 83.0 109.4 
Lithium - Dissolved (ICP) 15-10-93 10 0.4 93.9 81. 7 111.8 92.2 83.0 109.4 
Manganese - Total (ICP) 15-10-93 10 0.0 102.5 89.3 110.9 105. 7 82.7 118.0 
Manganese - Dissolved (ICP) 15-10-93 10 0.0 102.5 89.3 110.9 105.7 82.7 118.0 
Mercury - Total (CVAA) 04-10-93 3 0.2 97.8 77. 1 121.6 87.5 80. 1 121.0 
Mercury - Dissolved (CVAA) 04-10-93 3 0.2 97.8 77. 1 121.6 87.5 80. 1 121.0 
Molybdenum - Total (ICP) 15-10-93 10 3.2 101.4 79.8 118.8 104. 1 78.0 117 .0 
Molybdenum - Dissolved (ICP) 15-10-93 10 3.2 101.4 79.8 118.8 104.1 78.0 117.0 
Nickel - Total (ICP) 15-10-93 10 2.0 96.7 79.0 123.4 102.0 76.0 129.0 
Nickel - Dissolved (ICP) 15-10-93 10 2.0 96.7 79.0 123.4 102.0 76.0 129.0 
Phosphorus - Total CICP)· 15·10·93 10 0.4 100.9 80.0 120.0 105.5 80.0 120.0 
Phosphorus - Dissolved (ICP) 15-10-93 10 0.4 100.9 80.0 120.0 105.5 80.0 120.0 
Selenium - ·rotal CAA) 13·10-93 1 0.0 108.0 86.2 108.8 97.5 88.4 126.1 
Selenium - Dissolved (AA) 13-10-93 1- 0.0 198.0 86.2 108.8 97.5 88.4 126. 1 
Silver - Total (GFAA) 20-10-93 0.0 NOT APPLICABLE 100.0 82.0 107.6 
Silver - Dissolved (GFAA) 20-10-93 0.0 NOT APPL! CABLE 100.0 82.0 107.6 
Strontium - Total (ICP) 15-10-93 10 ,. 1 101. 1 92.3 107.2 101.3 88.0 110.0 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E.. T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468 
Edmonton: 9331 • 48th Slreet, T6B 2R4. Telephone {403) 465-9877, FAX (403) 465·3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

T93R-30 

28-69-93 

SR 
BAILER 

Strontium - Dissolved (ICP) 
Titanium - Total (ICP) 
Titanium - Dissolved (JCP) 
Uranium - Total (IC) 
Uranium - Dissolved CIC) 
Vanadium - Total (ICP) 
Vanadium - Dissolved (ICP) 
Zinc - Total (ICP) 
Zinc - Dissolyed (ICP) 

DATE QA/QC 
ANALYZED BATCH 

(OD·MM-YY) NUMBER 

15-10-93 10 
15-10-93 10 
15-10-93 10 
20-10-93 10 
19·10·93 10 
15·10-93 10 
15·10-93 10 
15·10-93 10 
15·10-93 10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

SPIKES 
OUP % WARN 
Rr RECOV LOWER 

1. 1 101.1 92.3 
1.0 91.4 79.9 
1.0 91.4 79.9 
1. 7 94.5 91.7 
0.7 103.0 91. 7 
2.0 99.3 86.9 
2.0 99.3 86.9 
1.0 98.7 89.3 
1.0 98.7 89.3 

Chemex Worksheet Number 93-02740-15 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date March 21, 1994 

CHECK 
LIMIT % WARN LIMIT 
UPPER RECOV LOWER UPPER 

107.2 101.3 88.0 110.0 
114. 1 94.7 82.3 114.5 
114. 1 94.7 82.3 114.5 
104.3 95.7 90.0 106.6 
104.3 103.0 90.0 106.6 
113.4 103.0 93.5 109.2 
113.4 103.0 93.5 · 109.2 
117.8 102.4 96.1 121.0 
117.8 102.4 96.1 121.0 

1-· 
'-----------------------------------------' 



-~CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N£., T2E 6P2. Telephone {403) 291-3077, FAX (403) 291-9468 
Edmonton: 9331 - 48th Street, T66 2A4. Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

T93R-32 
28-09-93 
SR 
BA!LtR 

PARAMETER DESCRIPTION 

·calciLDn - (ICP) Total 
Calcium - (ICP) Dissolved 
Magnesium - (ICP) Total 
Magnesiun - (lCP) Dissolved 
Sodium - (ICP) Total 
Sodium - (ICP) Dissolved 
Potassium -(ICP) Total 
Potassium -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
PP Alkalinity 
Total Alkalinity 
pH 
Carbonate 
Bicarbonate 
Total Hardness 
Hydroxide 
Sil icon - Total (ICP) 
Silicon - Dissolved (ICP) 
Turbidity 

Total Dissolved Solids 
Total Arrmonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Sulphur - (ICP) - Dissolved 
Sulphur - (ICP) - Total 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluminum - Total (ICP) 
Alumim.m - Dissolved (ICP) 

NAQUADAT 
COllE 

20005L 
20111L 
12005L 
12111L 
11005L 
11111L 

17206L 
16306L 
10151L 
10111 L 
10301L 
06301L 
06201L 
10602L 
08501L 

02074L 
00201L 
07505L 
07206L 
07301L 
15423L 
15256L 
15406L 

10451L 
104_01L 
13009L 
13109L 

UNITS 

mg/L 
mg/L 
mg/L 
mg/l 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L < 

mg/L 
Units 
mg/L < 

mg/L 
mg/L 
mg/L < 

mg/L 
mg/L 
NTU 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

~/J.. 
mg/L 
mg/L 
mg/L 
mg/L 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 93-02740-13 
-· Chemex Project Number KOME0!0-0501 

Sample Access 
Sample Matrix WATER 
Report Date March 21, 1994 

R E S U L T S DETECTION MILLI 
LIMIT EQUIVALENTS 

43.2 0.01 2.156 
9.97 0.01 0.498 

20.8 0_01 1.712 

3.42 0.01 0.281 
720. 0.01 31.320 
700. 0.01 30.450 

11. 1 0.02 0.284 
2.66 0.02 0.068 

15.3 0.1 0.431 
184. 0.1 3.827 

0.1 o. 1 
1534- 0.1 

7.04 0.01 
0.5 

~-

0.5 
1870. 0.5 30.667 

39.0 0.1 
0.5 0.5 

68.2 0.02 
5.96 0.02 

4205. 0.1 
1850 1. 

0.68 0.01 0.049 
0.011 0.003 
2.04 0.003 ·o·.·146 

0.150 0.003 
0.115 0.001 
5.88 0.003 

53. 1 0.2 
56.0 0.2 

2010 1. 
5140. 0.1 

51.3 0.01 
0.23 0.002 

. 



CHEMEX Labs Alberta Inc. 
Calgary: 202i • 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077. FAX (403) 291-9468 
Edmonton: 9331 • 48th Street, T6B 2R4. Telephone (403) 465-9877. FAX (4031 456-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 

T93R-32 
28-09-93 
SR 
BAILER 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ.#3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 

93-02740-13 
K0ME0I0-0501 

WATER 
Sample Station Code Report Date March 21, 1994 

PARAMETER DESCRIPTION 

Antimony - Total (AA) 

Antimony - Dissolved (AA) 
Arsenic - Total (AA) 

Arsenic - Dissolved CAA) 
Barium - Total (ICP) 
Barillll - Dissolved (ICP) 

Berylliun - Total (ICP) 
Beryllium - Dissolved (ICP) 
Boron - Total (ICP) 
Boron - Dissolved (ICP) 
Cacini...n - Dissolved (GFAA) 
Caciniun - Total (GFAA) 
Chromium - Total (ICP) 
Chromium - Dissolved (ICP) 
Cobalt - Total (ICP) 
Cobalt - Dissolved (ICP) 
Copper - Total (ICP) 
Copper - Dissolved (ICP) 
I ran - Total ( ICP) 
I ran - Dissolved CICP) 
Lead - Total (GFAA) 

Lead - Dissolved (GFAA) 
Lithium - Total (ICP) 
Lithilln - Dissolved (ICP) 
Manganese - Total (ICP) 
Manganese - Dissolved (lCP) 
Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total (ICP) 
Molybdenum - Dissolved (ICP) 
Nickel - Total CICP) 
Nickel - Dissolved (ICP) 
Phosphorus - Total (ICP) 

NACUADAT UNITS 
CODE 

51003L mg/L 
51003L mg/L 
33005L mg/L 
33109L mg/L 
56011L mg/L 
56109L mg/L 
04009L mg/L 
04103L mg/L 
05009L mg/L 
05111L mg/L 
48003L mg/L 
48003L mg/L 
24009L mg/L 
24360L mg/L 
27360L mg/L 
27360L mg/L 
29501L mg/L 
29111L mg/L 
26009L mg/L 
26109L mg/L 
82004L mg/L 
82104L mg/L 
03009L mg/L 
03109L mg/L 
25360L mg/L 
25109L mg/L 
80011L Ug/L 
80101L Ug/L 
42330L mg/~ 
42330L ffi9JL 
28350L mg/L 
28350L mg/L 

mg/L 

< 

< 

< 

< 

< 

< 

< 

RESULTS DETECTION MILLI 

0.0020 
0.0190 
0.0360 
0.0030 
3.28 
0.19 
0.010 
0.0002 
0.12 
0.15 
0.0002 
0.001 
0.039 
0.001 ,..,, 

0.029 
0.001 
0.076 
0.030 

57.7 
0.22 
0.130 
0.0002 
0.190 
0.146 
1.51 
0.035 
0.05 
0.002 
0.023 
0.022 
0.097 
0.002 
1 .6 

LIMIT EQUIVALENTS 

0.002 
0.,0002 
0.002 
0.0002 
0.01 
0.002 
0.001 
0.0002 
0.01 
0.002 
0.0002 
0.001 
0.002 
0.0002 
0.003 
0.001 
0.001 
0.0002 
0.01 
0.002 
0.002 
0.0002 
0.001 
0.001 
0.001 
0.0002 
0.05 
0.002 
0.003 
0.001 
0.005 
0.001 
0.1 

1-
'----------------------------------------------~ 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 -41s1 Avenue NE, T2E 6P2. Telephone {403) 291-3077. FAX {403) 291-9468 
Edmonton; 9331 - 48th Street, T6B 2R4. Telephone (403) 465-9877, FAX {403) 466-3332 

Sample Description 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

T93R-32 
28-09-93 
SR 
BAILER 

Calcium - (ICP) Total 
Calciun - (ICP) Dissolved 
Magnesium - (ICP) Total 
Magnesium - (JCP) Dissolved 
Sodium· (!CP) Total 
Sodiun - (ICP) Dissolved 
Potassium -(ICP) Total 
Potassium -(ICP) Dissolved 
Chloride - Dissolved 
Sulphate - Dissolved 
Total Alkalinity 
pH 
Silicon - Total (ICP) 
Silicon - Dissolved (ICP) 
Total Anrnonia Nitrogen 
Nitrite Nitrogen as N 
Nitrate Nitrogen as N 
Total Dissolved Phosphorus as P 
Ortho Phosphorus as P 
Total Phosphorus as P 
Total Filterable Residue (TDS) 
Non-Filterable Residue (TSS) 
Aluninun - Total (ICP) 
Aluminum - Dissolved CICP) 
Antimony· Total (AA) 
Antimony - Dissolved CAA) 
Arsenic - Total (AA) 
Arsenic - Dissolved (AA) 
Barium - Total (ICP) 
Bariun - Dissolved (ICP) 
Berylliun - Total (JCP) 
Berylliun - Dissolved (ICP) 

DATE 
ANALYZED 

(DD·MM·YY) 

15-10-93 
15·10·93 
15-10-93 
15·10·93 
15-10-93 
15-10-93 
15-10"93 
15-10-93 
13-10·93 
13-10-93 
05-10·93 
05-10-93 
15-10-93 
15-10-93 
07-10-93 
07-10·93 
06-10·93 
14-10-93 
12-10-93 
14-10-93 
13-10-93 
12-10-93 
15-10-93 
15-10·93 
14-10-93 
14-10-93 
14-10-93 
14-10-93 
15-10-93 
15-10-93 
15-10-93 
15.-10-93 

QA/QC. 
BATCH 
NUMBER 

10 
10 
10 
10 
10 
10 
10 
10 
3 

3 

3 

3 

10 
10 
10 

10 
10 
1 
1 

10 
10 
10 
10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

DUP 
Rr 

1.3 
1.3 
0.2 
0.2 
o·.2 
0.2 
D. 1 
o. 1 
1 .o 
1 .0 
0.2 
0.7 
0.5 
0.5 
0.2 
1.0 
1.0 
0.0 
2.D 
0.0 
0.0 
2.0 
0.9 
0.9 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Chemex Worksheet Number 93-02740-13 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date 

¾ 

RECOV 

104.3 

SPIKES 
WARN 
LO\IER 

92.6 
104.3 92.6 
100.9 87.3 
100.9 87.3 
10D.3 87.7 
100.3 87.7 
98.4 86.D 
98.4 86.D 
92.6 88. 7 
96.4 91.5 

NOT APPL! CABLE 
NOT APPL! CABLE 

99.9 ..,78.0 

99.9 78.D 
98.9 86.8 

101.3 92.0 
97.3 93.2 

101.6 89.6 
98.D 87.9 

101.6 89.6 
NOT APPLICABLE 
NOT APPL! CABLE 

102.3 87.3 
102.3 87.3 
110.D 78.7 
110.0 78.7 
106.2 88.5 
106.2 88.5 
,97.3 90.5 
97.3 90.5 
97.9 89. 7 
97.9 89. 7 

LIMIT 

UPPER 

110.9 
110.9 
113.4 
113.4 
113.D 
113.0 
110.4 
110.4 
107 .9 
108.3 

125. 7 
125.7 
108.2 
108.2 
106.7 
112.5 
112.8 
112.5 

112.8 
112.8 
114.9 
114.9 
108.7 
108.7 
106.8 
106.8 
109.8 
109.8 

% 

RECOV 

110.0 
110.0 
104.0 
104.0 
100.7 
100.7 
99.0 
99.0 
97.4 
94.5 

March 21, 1994 

CHECK 
WARN 
LOWER 

92.5 
92.5 
90.2 
90.2 
87.8 
87.8 
84.8 
84.8 

85.2 
91. 1 

LIMIT 

UPPER 

108.9 
108.9 
107.4 
107.4 
110.1 
110.1 
109.7 
109.7 
115 .4 
107.8 

NOT APPLICABLE 
NOT APPL! CABLE 

93.8 80.2 150.1 
93.8 80.2 150.1 
94.0 

109.5 
101.9 
104.3 
100.0 
104.3 

90.2 
91.8 
90.7 
90.D 
87.8 
90.0 

105.8 
105. 1 
113.0 
·113.2 

108.5 
113.2 

NOT APPL! CABLE 
NOT APPL! CABLE 

106.8 81.2 126.0 
106.8 81.2 126.0 
106.7 78.7 126.6 
106.7 
92.0 
92.0 

100.3 
100.3 
102.8 
102.8 

78.7 
90.7 
90.7 
94.6 
94.6 
93.7 
93.7 

126.6 
133.3 
133.3 
110.3 
110.3 
107.9 
107.9 



CHEMEX Labs Alberta Inc. 
Calgary: 2021 - 41st Avenue N.E., T2E 6P2, Telephone (403) 291-3077. FAX (403) 291-9468 
Edmonton 9331 • 48th Street, T68 2R4. Telephone (403) 465-9877, FAX (403) 466-3332 

Sample Description T93R-32 
Sample Date & Time 28-09-93 
Sampled By SR 
Sample Type BAILER 
Sample Station Code 

PARAMETER DESCRIPTION NACUAOAT 
COOE 

Phosphorus - Dissolved (ICP) 15450L 
Selenium - Total CAA) 34005L 
Selenium - Dissolved (AA) 34105L 
Silver - Total (GFAA) 47005L 
Silver - Dissolved (GFAA) 470050 
Strontium - Tota( (ICP) 38011L 
Strontium - Dissolved (ICP) 38111L 
Titanium - Total (ICP) 22011L 
Titanium - Dissolved (ICP) 22111D 
Uranium - Total (IC) 92115L 
Uranium - Dissolved (IC) 92111L 
Vanadium - Total (ICP) 23330L 
Vanadium - Dissolved CICP) 23330D 
Zinc Total (ICP) 30501L 
Zinc - Dissolved (ICP) 305010 

UNITS 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

< 

< 

< 

< 

RESULTS 

0.3 
0.002 
0.0001 
0.001 
0.0001 
2.14 
0.603 
0.025 
0.003 
0.028 
0.014 
0.073 
0.003 
0.365 -· 
0.042 

PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 

MANALTA COAL 
PROJ. #3773-2 

Chemex Worksheet Number 
Chemex Project Number 
Sample Access 
Sample Matrix 
Report Date 

DETECTION MILLI 
LIMIT EQUIVALENTS 

o. 1 
0.002 
0.0001 
0.001 
0.0001 
0.002 
0.002 
0.003 
0.003 
0.005 
0.001 
0.002 
0.002 
0.001 
0.001 

93-02740-13 
KOME0!0-0501 

WATER 
March 21, 1994 

r L_ ____________________________________ _J 



.. _ CHEMEX Labs Alberta Inc. 
Calgary : 2021 • 41st Avenue N.E., T2E 6P2, Telephone {403) 291-3077, FAX (403) 291-9468 
Edmonton: 9331 • 48th Street, T66 2A4. Telephone (403) 465·98TT, FAX {403) 466-3332 

Sample Descrlption 
Sample Date & Time 
Sampled By 
Sample Type 
Sample Station Code 

PARAMETER 

Boron - Total (ICP) 

T93R-32 
28-09-93 
SR 
BAILER 

Boron - ·Dissolved (ICP) 
Cadmiun - Dissolved (GFAA) 
Caciniun - Total (GFM) 
Chromiun - Total (ICP) 
Chromiun - Dissolved (ICP) 
Cobalt Total (ICP) 

1
. Cobalt - Dissolved (ICP) 
Copper· Total (ICP) 

I 

Copper - Dissolved (ICP) 
Iron· Total (ICP) 
Iron - Dissolved (ICP) 
Lead - Total (GFAA) 
Lead - Dissolved (GFAA) 

· Lithiun - Total (ICP) 
Lithium - Dissolved CICP) 
Manganese - Total (ICP) 
Manganese - Dissolved (ICP) 
Mercury - Total (CVAA) 
Mercury - Dissolved (CVAA) 
Molybdenum - Total (ICP) 
Molybdenum - Dissolved (ICP) 
Nickel· Total (ICP) 
Nickel - Dissolved CICP) 
Phosphorus - Total CICP) 
Phosphorus - Dissolved (ICP) 
Selenium - Total (AA) 
Selenium - Dissolved CAA) 
Silver - Total (GFAA) 
Silver - Dissolved (GFAA) 
StrontiLlll - Total (ICP) 
Strontium - Dissolved (ICP) 

DATE QA/QC 
ANALYZED BATCH 

(DD-MM-YY) NUMBER 

15-10-93 10 
15-10-93 
20-10-93 
20-10-93 
15-10-93 

15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 

15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 
15-10-93 

15-10-93 
15-10-93 
04-10-93 

04-10-93 
15-10-93 

15-10-93 
15-10-93 
15-10-93 
15-10-93 

15-10-93 
13-10-93 
13-10-93 

20-10-93 
20-10-93 

15-10-93 
15-10-93 

10 

10 
10 
10 

10 
10 
10 
10 
10 

1 

10 
10 
10 

10 
3 

3 
10 
10 

10 
10 
10 
10 

1 
1 

' 1 

10 
1D 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ.#3773-2 

DUP 
Rr 

0.4 
0.4 

0.0 
0.0 

o. 7 

0.7 
0.0 
o.o 
1.0 
1.0 

0. 1 
0.1 
0.0 
0.0 
0.4 
0.4 

0.0 
0.0 
0.2 
0.2 
3.2 
3.2 
2.0 
2.0 

0.4 
0.4 
0.0 
0.0 

0.0 
0.0 
,. 1 

1.1 

Chemex Worksheet Number 93-02740-13 
Chemex Project Number KOMEOl0-0501 
Sample Access 
Sample Matrix WATER 
Report Date 

SPIKES 
% 

RECOV 
WARN LIMIT 
LOWER UPPER 

89.2 83.0 121.3 
89.2 83.0 

NOT APPL! CABLE 
NOT APPL! CABLE 

94.8 83.3 
94.8 83.3 

94.8 81. 7 
94.8 81.7 
95.1 85.2 
95.1 

103.4 
103.4 
40.0 
40.0 

93.9 
93.9 

102.5 
102.5 

97.8 
97.8 

101.4 
101.4 

96.7 
96.7 

100.9 

85.2 

89.4 
89.4 

-36.7 

36.7 
81.7 
81.7 
89.3 

89.3 
77.1 

77.1 
79.8 
79.8 

79.0 
79.0 

80.0 
100.9 80.0 
108.0 86.2 

108.0 86.2 

NOT APPLICABLE 
NOT APPLICABLE 

101.1 92.3 
101 . 1 92.3 

121.3 

116.6 
116.6 
113. 1 

113.1 
111.5 
111. 5 
114.9 
114.9 
124.9 
124.9 
111.8 

111.8 
110.9 
110.9 

121.6 
121.6 
118.8 
118.8 

123.4 
123.4 
120.0 
120.0 
108.8 

108.8 

107.2 
107.2 

March 21, 1994 

% 

RECOV 

88.3 

CHECK 
WARN 
LOWER 

85.5 
88.3 85.5 

NOT APPLICABLE 
NOT APPLICABLE 

LIMIT 
UPPER 

110.4 
110.4 

99.8 86.6 114.0 
99.8 

100.1 

100.1 
98. 1 
98. 1 

106.8 
106.8 
100.0 
100.0 

92.2 
92.2 

105. 7 

105. 7 
87.5 
87.5 

104.1 
104.1 

102.0 
102.0 
105.5 
105 .5 

97.5 
97-.5 

100.0 
100.0 

101.3 
101.3 

86.6 
82.5 -

82.5 
90.5 
90.5 
89.7 
89.7 
86.0 
86.0 
83.0 
83.0 

82.7 
82.7 

80.1 
80.1 
78.0 
78.0 

76.0 
76.0 

80.0 
· 80.0 
88.4 

88.4 
82.0 
82.0 

88.0 
88.0 

114.0 
115.0 
115.0 
107.6 
107.6 

127.0 
127.0 
110.6 
110.6 

109.4 
109.4 

118.0 
118.0 
121.0 
121.0 
117.0 
117.0 

129.0 
129.0 

120.0 
120.0 
126. 1 
126. 1 

107.6 
107.6 

110.0 
110.0 
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Sample Description 

Sample Date & Time 

Sampled By 

Sample Type 

Sample Station Code 

PARAMETER 

T93R-32 

28-09-93

SR

BAILER

Titanium - Total (ICP) 

Titanium - Dissolved (ICP) 

Uranium - Total (IC) 

Uranium - Dissolved (IC) 

Vanadium - Total (ICP) 

Vanadium - Dissolved (ICP) 

Zinc - Total (ICP) 

Zinc - Dissolved (ICP) 

DATE CA/CC 

ANALYZED BATCH 

(DD-MM-YY) NUMBER 

15-10-93 10 

15-10-93 10 

19-10-93 10 

19-10-93 10 

15-10-93 10 

15-10-93 10 

15-10-93 10 

15-10-93 10 

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR 
PITEAU ENGINEERING LTD. 
ATTENTION : TAD DABROWSKI 
PROJ. #3773-2 

DUP % 

Rr RECOV 

1 .0 91.4 

1.0 91.4 

0.7 103.0 

0.7 103.0 

2.0 99.3 

2.0 99.3 

1.0 98.7 

1.0 98.7 

Chemex Worksheet Number 93-02740-13

Chemex Project Number KOMEOl0-0501

Samp 1 e Access 

Sample Matrix WATER 

Report Date March 21, 1994 

SPIKES CHECK 

WARN LIMIT % WARN LIMIT 

LOWER UPPER RECOV LOWER UPPER 

79.9 114. 1 94.7 82,3 114.5 

79.9 114. 1 94.7 82.3 114.5 

91. 7 104.3 103.0 90.0 106.6 

91. 7 104.3 103.0 90.0 106.6 

86.9 113.4 103.0 93.5 109.2 

86.9 113.4 103.0 93.5. 109.2 

89.3 117.8 102.4 96. 1 121.0 

89.3 117.B 102.4 96.1 121.0 

_,. 
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