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MDA Consulting, in association with Arctic Environmental Services, was retained by the 
Department of Indian and Northern Affairs, Waste Management Program, to produce a 
detailed current condition environmental report related to the Western Copper­
mine/Williams Creek exploration site, Yukon (approx. 62° 21' N, 136° 21 'W). This 
study included the following major components: 

1. Completion of a preliminary file review involving files provided by the INAC­
Whitehorse as part of a water licensing process for the mine; 

11. Informal discussions with individuals involved with INAC, Contaminants/Waste 
Program, for the Yukon region; 

111. Communication with the local Little Salmon/Carmacks First Nation to identify 
issues and concerns regarding the condition of the abandoned Western Copper­
mine; 

1v. Site inspection as well as sampling to determine the current condition of the 
Copper-mine location; and, 

v. An intensive file review including all water license documents and departmental 
correspondence. 

The site was visited on two occasions, October 2, 1999, and on October 5, 1999. The 
latter visit included Mr. Joe Bellmore of Little Salmon/Carmacks First Nation. The 
absence of snow cover at the time of the second visit permitted confirmation of 
observations made earlier and allowed the identification and sampling of some stained 
soils. 

The only equipment left at the site is a fuel truck. All of the fuel tanks on the truck were 
empty. There are only two buildings remaining. The first is a plywood tent frame and 
the second, which likely pre-dates the recent exploration at the site, is a log tent frame. 
Core and sample stocks remain neatly piled. 

A small landfill is located along the road near the exploration camp. Exposed debris 
consists of empty drums and other metal containers, equipment parts, old tires etc. Other 
debris scattered about the site includes empty drums, reinforcing rod, well casing and 
drill stem. 
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The site has been severely "scarred" as a result of exploration activities including 
trenches of several metres depth. A large area, the site of the proposed heap leach, has 
been cleared and trenched or excavated at several locations. A number of test wells have 
been installed in this area. None of these were sampled as all appeared to be dry. 

The detailed review of information filed as part of the Initial Environmental Evaluation 
(IEE) of the site provided information on surface water quality, aquatic and terrestrial 
biological conditions, terrain features, vegetation characteristics, wildlife occurrence, 
sediment chemistry of the streams, fish distribution and precipitation. This information 
was used for comparison with current conditions as appropriate. 

The results of the surface water quality testing undertaken as part of this investigation, 
indicate that the water is currently pristine with respect to dissolved and total metals. 
Although based on limited data, there is little reason to believe that stagnated exploration 
activities are impacting on the surface water quality. In fact none of the total metals 
concentrations, including Cu, exceeded CCME guidelines. Higher concentrations may 
occur as a direct result of spring runoff causing increased erosion from disturbed areas. 
These effects are likely small and act only for a limited time period. 

The two stained soil samples did not show measurable concentrations of hydrocarbons or 
BTEX compounds. The cause of the staining is therefore not clear but the impact is 
likely limited. 

Western Coppermine has to date only been an exploration site and consequently the risks 
and hazards for the site are generally limited. Nevertheless, there are a number of 
potential physical site hazards. Specifically: 
• The extensive trenching may pose some threat to wildlife and humans due to the 

placement of debris along the top of the trenches, creating a falling debris hazard as 
well as physical danger; 

• The loss of tree cover and excavations throughout the proposed heap leach site raises 
concerns with respect to severe erosion or slumping and increased soil temperatures 
that may change the permafrost regime; 

• The exploration trenches, and the increased retention of snow and snowmelt could 
decrease stability, and change the hydrogeologic and hydrologic regimes, thus 
impacting Williams Creek; 

• Core and sample storage piles could pose a risk, due to the possibility of collapse; 
and 

• Metal debris in the core/sample storage area near the log cabin, at the landfill and 
scattered throughout the site, pose a hazard to people and wildlife. 

In order to return the site to a more natural state, the following items could be considered: 
• the fuel truck should be removed; 
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• the deepest exploration trenches and pits on the ore bodies should be re-contoured 
with the excavated debris; 

• the test wells from the proposed heap leach sites and others that may be present at 
other locations, should be removed; 

• the geotechnical investigation trenches on the heap leach site should be re-contoured 
to minimize infiltration and reduce permafrost thawing and revegetation should be 
undertaken to enhance slope stability; 

• metal debris, including empty drums, well pipe, and reinforcing rods should be 
removed from the site and recycled or disposed of at an approved facility; 

• cores and samples should be landfilled; 
• combustible materials should be burned on site ( e.g. core boxes, tent frame) and the 

ashes landfilled; and 
• the landfill should be contoured and leveled with native soils and revegetated. 

While these are not recommendations for fully rehabilitating the site, they are offered for 
consideration in order to enhance the naturalization of the site. 
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The Department oflndian and Northern Affairs, Waste Management Program, Yukon 
Region retained MDA to undertake an environmental assessment of the abandoned 
Western Copper-mine or Williams Creek (WC) site as a call up under the above named 
standing offer. This report is provided to summarize the findings of the fieldwork and 
file review that has been undertaken in response to this request. 

The WC is located approximately 26 miles west ofCarmacks, Yukon (approximately 62° 
21 'N, 136° 21 'W) and is normally accessible by road, using a four-wheel drive vehicle. 
However, due to the presence of several centimetres of snow at the time of the field 
investigation and the poor condition of the access road, it was necessary to use 
helicopters to access the site. Williams Creek, a year round tributary of the Yukon River 
(see Figure 1) flows in the valley feature at the base of the main ore body and the planned 
heap leach facility. 

Extensive exploration has been conducted at this site in recent years in anticipation of the 
establishment of an open pit copper mine. Major recent exploration began in the early 
1990s with trenches being excavated in the area of the proposed open pit mine. It had 
been proposed to utilize heap leach at this site and a large shallow valley immediately to 
the west of the main copper deposit had been cleared and disturbed. This included the 
extension of exploration trenches and the installation of several groundwater piezometers 
(Figure 2). 

Other trenches extended away from the main ore site, their purpose was essentially to 
explore the extent of the ore body. Until the file review is complete for this project, 
earlier exploration activity and possible mining activity cannot be confirmed. However, 
as with most exploitable sites in the Yukon, there is likely a long history of exploration 
and extraction at this site. 

The objective of this environmental assessment is to provide a detailed current 
condition, environmental report on the site prior to devolution to the Yukon Territorial 
Government. This detailed current condition report will focus on the issues that have 
been identified as part of the application of the Water License . 

As instructed by INAC - Yukon personnel, this report will not undertake 
assessment vies a vis regulations and criteria, neither will it provide 
recommendations or costs for future work at this site. 
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3. Preliminary Assessment 

3.1. File Review 

A preliminary review of the files retained by INAC-Whitehorse as part of the water 
licensing process was undertaken at the INAC offices immediately upon receipt of 
approval to undertake the work. Specific items of these files were copied for detailed 
review at MDA's office and for use in the preparation of the final report. 

3.2. Interviews 

Informal discussions were conducted with Mr. Brett Hartshorne and Mr. Pat Roach of 
INAC, Contaminants/Waste Program, Yukon. Informal information sessions were also 
conducted with Ms. C. Kormos, Office Manager, Environment directorate, INAC as well 
as Mr. H.F. McAlpine, Mr. G. Whitley and Mr. Dave Shearstone, all of the Water 
Resources Division, INAC-YK. These discussions generally amounted to background 
information regarding the site in general and its history. 

3.3. Reconnaissance Planning 

Initially, it had been anticipated that the site would be accessible by using four-wheel 
drive vehicles. However, the main obstacle to vehicular access was the presence of 
approximately 10 cm of snow overlying unfrozen soil. This made vehicular access very 
difficult even with four wheel drive especially due to the poor condition of the road 
including washouts and ruts. Consequently, it was determined that helicopter access was 
the most efficient means to undertake this work. The use of the helicopter was a cost­
effective alternative to the approximately 4 hours of travel time that would be required 
for the four person field team using two vehicles for safety purposes. As well, the 
helicopter travel could be integrated with another, simultaneous project based out of 
Carmacks for which a helicopter was the only means of access. 

3.4. First Nations Communications 

WC is located on the north valley slope of Williams Creek, which flows into the Yukon 
River downstream of Carmacks. The Little Salmon/Carmacks First Nation has had a 
long standing concern about the development of the site, particularly with respect to the 
impact of the heap leach facility on the natural water resources, and habitat within. As 
well, they have a concern as to the impact of the development on the wildlife and the 
habitat within traditional areas. On the other hand, with the recent closing of another 
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Figure 1: Location map for Western Coppermine/Williams Creek Site, Yukon 
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(U.S.A.) 
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mine in the vicinity, which employed numerous band members, there is a strong interest 
in seeing the WC facility developed with appropriate environmental safeguards. 

Consequently, several telephone discussions were held with Mr. Chris Noble, Director, 
Land, Resources and Infrastructure for the Little Salmon/Carmacks First Nation. A 
meeting was set up for Monday, October 4, 1999 at the Band office, to discuss concerns 
about the site and to plan a site visit. Unfortunately, for reasons beyond the control of 
MDA, that meeting did not occur, and a second meeting was established for Tuesday, 
October 5, 1999. Attending the Tuesday meeting were Chris Noble, Joe Bellmore, Land 
Resource Technician for Little Salmon/Carmacks First Nation and D. Gregor, MDA. All 
other MDA and AES staff had been sent back to Whitehorse at this time to undertake 
other work. 

The development of the WC site was discussed in a general way. Mr. Noble indicated 
that the site had been visited officially by someone from the Band approximately one 
year ago. MDA invited Mr. Noble and Mr. Bellmore to visit the site that day to 
participate in a second field inspection. Mr. Bellmore was able to do so. The timing of 
this second visit was indeed appropriate as the 10 cm of snow that had been present at the 
time of the previous visit had largely disappeared, allowing a more thorough inspection. 

A duplicate set of photographs for the Western Copper site, complete with annotations, 
was provided to Mr. Noble by MDA in November, 1999. 

4. Site Inspection 

4. 1. Outline of Inspection Activities 
The site inspection is used to visually corroborate indications of possible hazardous 
materials and conditions uncovered during the review of historical information and 
interviews. Visual evidence of potential environmental concerns includes, but is not 
limited to, the following: 

• Topography, surface water and drainage; 
• Natural habitats, resources and proximity to natural waterways; 
• Physical infrastructure; 
• Preliminary identification of physical hazards; 
• Soil disturbances such as soil removal, filling, tilling, and grading; 
• Barren, stained or discoloured surface conditions, including signs of dead and 

stressed vegetation; 
• Waste rock deposits and tailings impoundments; 
• Underground and above ground storage tanks and supply lines; 
• Chemical, material and waste storage or disposal areas including sumps, pits, ponds 

and landfills; 
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• Evidence of groundwater wells, cisterns, cess pools, or septic tanks; 
• Electrical transformers, capacitors and other utilities; 
• Evidence of spills or surface water discharge; 
• Abnormal odours from on-site or off-site sources; 

Pertinent observations were photographed and located for our own records at the time of 
the field reconnaissance. During the site inspection, information regarding the presence 
of PCB and asbestos-containing materials was gathered in a preliminary manner only. 

The initial site visit to Western Coppermine was attempted on October 1, 1999 by 
vehicle. Although we attempted to access the site the conditions of the road, including 
approximately 10 cm of fresh snow over unfrozen ground, and deep ruts and washouts, 
prevented us from reaching the site. This experience clearly demonstrated that about four 
hours would be required to drive to and from the site, clearly substantiating the 
appropriateness of using a helicopter to access the site. 

The morning of October 2, 1999, brought relatively poor weather with a low ceiling. The 
field party set off by helicopter to go to the Casino Gold Mine but was forced to turn 
around due to a low ceiling and icing conditions. On the return to Carmacks, we were 
able to land at the WC site and conduct our inspection on that day with a team of four. 
Due to the opportunistic nature of this site visit, we were unable to arrange for a 
representative from the Little Salmon/Carmacks First Nation to join us. (Mr. Noble was 
out of town and Mr. Bellmore was on holidays. Nevertheless, with the generally poor 
weather at the time, it was decided to continue with the site visit and arrange a 
subsequent visit with a band representative. 

After an extensive fly over of the site (shown in Photograph 1) the helicopter landed at 
the WC camp. Due to the poor weather conditions at the time, it was determined that the 
inspection needed to be conducted as quickly as possible. Consequently, with the 
assistance of the pilot, three parties were established. One party inspected the heap leach 
facility and the exploration activities of the main ore body. The second field party 
inspected the base of the heap leach site including the sample storage area and the camp, 
while a third party proceeded to collect the upstream water sample from Williams Creek. 
Upon completion of the inspection, we followed Williams Creek to its confluence with 
the Yukon River with the helicopter, where an additional water sample was collected 
(See Table 1 for a complete listing of the samples collected and the list of analyses 
requested for each sample). 

The site was revisited on Tuesday, October 5, 1999 following a meeting with 
representatives of the Little Salmon/Carmacks First Nation. As the site visit had been 
completed, only D. Gregor was in attendance at the meeting, and was accompanied to a 
second site visit by Mr. Joe Bellmore. The weather on October 5 was much better than 
during the earlier site visit, permitting the helicopter to set the field team down on top of 
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the mountain, basically in the midst of the primary ore body. The helicopter then 
proceeded to the base camp area while Gregor and Bellmore proceeded to check out the 
exploration area, the heap leach site and the camp area. The general absence of snow 
during this visit allowed us to confirm the earlier observations and at least permitted a 
more careful inspection for stained soils and other debris which may have been hidden 
during the initial visit. 

Photograph I: Aerial overview of the Westem Coppermine/Williams Creek site with main ore body 
shown right centre and cleared heap leach area in left centre 
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Table 1: List of sample locations for Western Coppermine/Williams Creek, October, 1999 

Field Sample 
Sample ID Description 
WC-DS Williams Cr. -

down stream 
(mouth) 

WC-US Williams Cr. -
upstream 

WC-HL-l Stained soil near 
piezometer 

WC-Camp- Stained soil on west 
l side of camp 

l~l~E 

Latitude/ Sample Matrix Date of Total 
Lon2itude Sample Metals 
62° 23' 39.3"N Water Oct. 2/99 • 136° 36' 37.l"W 

62° 05' 25"N 136° Water 
16' 55"W 

Oct. 2/99 • 
Soil Oct. 5/99 

Soil Oct. 5/99 
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4.2. Field Sampling Methods 

4.2.1. Water 

Field measurements of water quality were determined on-site using a submersible 
Hydrolab metre. 

Water samples for total metals were collected into 500 ml nalgene bottles, pre-cleaned by 
Philip Services Corporation (PSC). These bottles were triple rinsed prior to filling. 
Dissolved metals samples were also collected in 500 ml bottles provided by analytical 
laboratory. Samples collected into these bottles were preserved using acid added to the 
bottles by the laboratory in advance. It was necessary to add the acid to the sample 
bottles in the laboratory, due to the urgent need for the sample bottles. Shipment of the 
preservative in glass vials would have to be via ground transportation, and would have 
been too slow to permit timely sampling. Precluding the rinsing of these bottles prior to 
filling. The dissolved samples were filtered in the laboratory. All water samples were 
kept refrigerated during storage and shipment to the laboratory in Vancouver. 

4.2.2. Soil 

Stained and other soil samples were collected into zip-lock bags in the field. The severe 
weather conditions at the time of visitation to most of the sites forced the delay of 
analysis of the samples until we had returned to the base each night. Under these 
circumstances, and due to the fact that very few contaminated soils were identified in the 
field, all samples collected were transferred to pre-cleaned glass containers and submitted 
to the analytical laboratory for analysis. 

4.3. Description of Site Conditions 

4.3.1. Equipment 

The only equipment left on site was the 1980's vintage fuel truck shown in Photograph 2. 
This was located in the vicinity of the exploration camp (see Figure 2), approximately 
100 m from the road crossing of Williams Creek. The main tank, the fuel tank and the 
drums located on the truck were empty. The truck is apparently owned by Tercon 
Construction of Kamloops, B.C. 
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4.3.2. Buildings and Structures 

There are two buildings left on the WC site. The log tent frame shown in Photograph 3, 
may have pre-existed the development of the mine site as it appears to be quite old. The 
only other building is the plywood tent frame shown in Photograph 4. This was a part of 
the camp. These buildings contained only minor quantities of refuse resulting from 
previous usage and were generally in poor condition. 

The only other structures present at the site, were the core and sample stocks illustrated in 
Photograph 5. These remain relatively neat at this time but the core boxes will continue 
to deteriorate until the piles collapse. 

Photograph 3: Log tent frame 
near exploration camp 

Photograph 2: Abandoned 
fuel truck near exploration 
camp 
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Photograph 4: 
Plywood tent frame 
at exploration camp 
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The initial visit did not identify any stained soils and thus no soil sampling was 
undertaken at that time. This was largely a result of the blanket of snow on the soil. 
However, by the time of the site visit on October 5, 1999, a great deal of the snow had 
melted permitting the identification of several stained soil areas. One was sampled near a 
piezometer at the base of the heap leach site (WC-HL-1) (see Photograph 6). This 
appeared to be the result of the leaking or spilling of oil from the drill rig. Other well 
sites were inspected but this was the only one with significant stained soil present. The 
staining covered an area of approximately 1 m by 3 m to an undetermined depth. 

A second stained soil sample was collected in front of the log cabin near the road way on 
the west side of the camp. This also covered an area of approximately 1 m by 3 m to a 
depth of approximately 20 cm (Photograph 7). Stained soil was not observed in the 
vicinity of the fuel truck, the only vehicle left at the site. 
Photograph 6: Stained soil adjacent to wellnear base of the proposed heap leach site 

Photograph 6: 
Stained soil 
adjacent to well 
near base of the 
proposed heap 
leach site 
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Photograph 7: Stained soil in front of the log cabin tent frame (see Photograph 3) near the exploration 
camp 

Photograph 
8: Partially 
covered 
landfill site 
in the 
vicinity of 
the 
exploration 
camp 
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4.3.4. Waste Disposal 

The only waste disposal site located at WC was adjacent to the roadway near the camp 
and core/sample storage area (see Figure 2 and Photograph 8). A wide assortment of 
non-combustible debris is exposed at this site. Most of this debris seems to be empty 
drums and other metal containers, equipment parts, old tires etc. 

4.3.5. Debris 

Debris was quite limited at the site and generally confined to the edge of the roadway in 
the area of the camp and core/sample storage (see Figure 2). Debris included empty 
drums, core storage and reinforcing rod (Photographs 9 and 10) and well casing and drill 
stem in front of the abandoned shack (Photograph 11 ). 

Photograph 9: Crushed and empty drums in vicinity of exploration camp 

Environmental Assessment, Western Coppennine -
Yukon Region 
MDA Project no. 99-09-03 Page 13 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Call Up 98-619S-03 - Western 
Coppermine/Williams Creek - Environmental Assessment 

Figure 2: General map of the Williams Creek/Western Coppermine site showing 
main ore body, proposed heap leach site, camp, landfill and debris sites 
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Photograph 10: Steel reinforcing rod stored 
along with cores and soil samples in the 
exploration camp area 

Photograph 11: Discarded well pipe and drill 
stem in front of log tent frame near the 
exploration camp 
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4.3.6. Exploration Activities 

Mineral and geotechnical exploration activities at the site are extensive, and have 
severely altered the landscape of the site. Exploration trenches, and cat tracks radiate 
from the primary mineral site for more than a kilometre in some cases. The primary 
mineral site (see Figure 2) has been extensively disturbed and a majority of the native 
vegetation has been removed as shown in Photograph 12. In some cases the trenches are 
several metres deep as illustrated in Photograph 13. The native surficial material in the 
vicinity of the ore deposit is shallow gravelly till over the fractured bedrock containing 
the ore. 

Photograph 13: Example 
of extensive exploration 
trenching in main ore 
body - excavation into 
bedrock is approximately 2 
m deep with waste 
material stored on both 
sides 

Photograph 12: Area of 
main ore body showing 
deforestation and extensive 
trenching which could 
result in increased erosion 
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Hea p Leach site 

The proposed heap leach site is immediately to the west of the main ore body in a broad 
valley. Prior to clearing, this valley had been naturally vegetated by native conifers. An 
aerial view of this site is shown in Photograph 14 with the downhill slope from right to 
left. The valley has a relatively thick overburden consisting of silty-clay glacial till with 
cobble and boulders (Photograph 15). Discontinuous permafrost can be expected at this 
location. 

Photograph 15: Poorly sorted till material 
comprising the surjicial sediments in a geotechnical 
test pit on the proposed heap leach site 

Photograph 14: Aerial view 
of proposed heap leach site 
with exploration camp to left 
of cleared area 
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INAC- Water Resources maintains files on the mine as a result of the requirement for a 
Water License under the Yukon Waters Act. Background information on the mine, 
required for the initial license application is required as well as reports on any license 
renewals and on conditions established for the license. MDA undertook a preliminary 
review of these files and identified key reports and documents for further review. These 
were copied and returned to MDA's offices for thorough review, and the key points of 
these reviews are synthesized here. 

It is important to note here that the site has never operated as a mine, and as such a Water 
License has not been issued. Also, a great deal of the correspondence retained on file by 
INAC relates to a "Pilot Test Leach". This was not conducted at the exploration site but 
instead was conducted at Carmacks. Consequently, the Pilot Test Leach site is not part of 
this assessment. 

While MDA has undertaken an extensive review of the hard copy material obtained from 
INAC, MDA is not responsible for any errors and omissions that may occur in this 
review as a result of material not being available at the time of the file review. In 
addition, as opposed to referencing every report referred to or every piece of 
correspondence, only the author and date have been provided for correspondence items. 
Sufficient information is provided to permit anyone to find the referenced material in the 
chronological file reviewed at INAC, Water Resources, Whitehorse. 

5.2. Overview 

The Williams Creek property is situated on the northeast flank of the unglaciated Dawson 
Range, which is part of the Klondike Plateau, an uplifted erosion surface dissected by 
narrow valleys. The site was not glaciated during the Pleistocene, with the exception of 
weak valley glaciation as a result of small lateral moraines and kame terraces. 
Overburden is generally less than 1 m in thickness and consists of a number of 
centimetres of moss and organic material overlying 5 to 20 cm of white felsic volcaninc 
ash with 10 cm of organics, all forming part of an A soil horizon with an underlying B 
soil horizon consisting of 15 to 50 cm ofred-brown soil overlying bedrock (Archer 
Cathro & Associates (1981) Ltd., 1991). 

In the late 1960s, exploration of porphyry copper deposits in the Dawson Range led to the 
discovery of the Casino porphyry copper deposit located 104 km northwest of Williams 
Cr. The Williams Creek property was staked at this time by G. Wing of Whitehorse to 
cover copper occurrences he had found prior to the Casino discovery. Subsequent 
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exploration located 13 mineralized zones, which have been explored by bulldozer 
trenching, and 8 of these zones have been drill tested. The No. 1 zone was the best of 
these and is the main subject of this investigation (Archer Cathro & Associates (1981) 
Ltd., 1991 ). 

Exploration of the No. 1 Zone consisted of bulldozer trenching and two X-ray diamond 
drill holes in 1970. In 1971, work programs consisted of soil sampling, geophysical 
surveys, bulldozer trenching, road construction and 25 diamond drill holes. Eight 
additional drill holes were completed in 1972 to confirm a reserve of approximately 15 
million tonnes of ore grading 1 % copper. The downturn in copper in the early 1980s 
essentially ended exploration and development. 

In 1989, Western Copper Holdings Ltd. and Thermal Exploration Co. collected 3 tonnes 
of surface oxide material for testing of leaching characteristics. An initial environmental 
baseline study was undertaken about the same time using Bums & Gibson of Whitehorse 
and a road upgrade study was undertaken by Boreal Consulting Services of Whitehorse. 

The proposed production of the mine was to be approximately 40 tonnes per day from an 
open pit, approximately 800 m by 240 m. Pit walls were to be at a 55° slope. At the end 
of the mine life, in 10-12 years, the pit was to be approximately 180 m deep. (A. Purdy 
memorandum to file, July 22, 1993). 

5.3. Geotechnical Investigations 

Knight Piesold Ltd. (1993) undertook geotechnical investigations in August and 
September, 1992 to investigate the type and distribution of surficial materials and the 
near surface foundation conditions for four ( 4) potential heap leach pad sites, the mine 
waste dump facility foundation and the water storage dam foundation. Although test pits 
and monitoring wells were installed, none of the potential heap leach sites appear to 
coincide with the area that was eventually cleared for the heap leach pad. All four of 
these sites were to the north of the main ore body. Some findings were interesting, 
nevertheless, including: 

test pits encountered a variety of material including fluvial deposits ranging 
from sandy to silty clays, clayey silts, silty sands and stratified sands and 
gravels; 
The fine grained soils exposed in the test pits were frost susceptible and 
revealed ground ice; 
The depth to permafrost ranged from 0.5 to 5 m resulting in a saturated, 
poorly drained active layer; and, 
High rates of groundwater seepage were observed in the most permeable 
units. 
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In general, the geotechnical implications for the potential heap leach sites are as follows: 
the varying depth to permafrost as well as the variability in material types 
would result in thaw settlements and differential settlements which may affect 
the heap drainage and damage the liner and pad; 
the weak foundation soils would result in potential instabilities through the 
foundation materials or along the foundation liner interface resulting in 
translational failure surfaces; 
in some areas the active layer was saturated; and, 
extensive earthworks would be required to adequately drain the site and 

flatten portions of the slope to an acceptable grade for leach pad construction. 

None of the potential heap leach sites were particularly suitable, although Site C, closest 
to the area that was eventually cleared, was described as having the most suitable 
surficial material. The study concluded that further detailed site investigations were 
required to support a preliminary design and an application for a mine development 
certificate (Knight Piesold Ltd., 1993). 

In February, 1995, Western Copper again contracted to Knight Piesold Ltd. to undertake 
additional geotechnical work for an alternate leach pad site (memorandum and 
attachments from K. Simpson, February 16, 1995). This project included: 

test trenching 
overburden drilling and sampling 
rock coring 
permafrost investigations 
groundwater well installations 
hydraulic conductivity testing. 

A total of 7 boreholes were proposed for the proposed heap leach pad site and 
groundwater wells were subsequently installed to measure hydraulic conductivities and 
water levels. One hole was dedicated for the deployment of a thermistor string in order 
to measure permafrost. The 1996 report on these geotechnical and hydrogeological 
investigations by Knight Piesold was not located in the file review. A summary report on 
the geotechnical site investigations for the heap leach pad was undertaken by ACCESS 
Consulting Group (1998) on behalf of INAC. This report considered the most recent 
geotechnical work at the site, which had been undertaken by EBA Engineering 
Consultants Ltd. in October, 1997 (EBA, 1997). 

5.4. Archaeology/Heritage Resources 

An archaeological assessment of Williams Creek valley was conducted in August, 1992. 
Two historical archaeological sites were identified and recorded in the lower portion of 
the Williams Creek system (Kilborn Engineering, 1994). 
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The first site (115-V07/001) is located approximately 1.25 km northwest of the 
confluence of Williams Creek and the Yukon River. It consists of a partially collapsed 
log barn and a quantity of associated domestic and mining-related artifacts of the 1930s 
to 1940s vintage. An abandoned mine adit was located approximately 400 m west of this 
historic site. 

The second site (115-V005) is located along the bank of the Yukon River approximately 
1.25 km southeast of its confluence with Williams Creek. It consists of the collapsed 
remains of a large historic log cabin and was thought to have been associated with the 
previous site. The feasibility study recommended that these sites not be disturbed but if 
this was not possible, then a systematic data recovery program should be carried out for 
these sites. 

Evidently, there were no archaeological/heritage sites in the immediate vicinity of the 
proposed mine. 

5.5. Key Environmental Concerns from IEE 

Several reviews of the IEE ( initial environmental evaluation) were undertaken to identify 
gaps and key environmental concerns. This section attempts to synthesize these concerns 
as outlined within the various reports reviewed from the files. 

Environmental Protection, Environment Canada, provided a list of comments to INAC on 
January 13, 1995 (memorandum from B. Godin to D. Adam, Jan. 13, 1995, see Appendix 
1). Some of the most relevant comments from this memorandum include: 

despite geotechnical drilling and well installation there was uncertainty with 
respect to the importance of groundwater and potential permafrost problems 
associated with the heap leach pad location and the location of other project 
components; 
concern was expressed regarding the integrity of the liner of the heap leach 
pad due to the permafrost melting under the pad due to the heat of the solution 
as well as the exothermic nature of the leach process; and, 
the ability of the soils underlying the heap leach site with respect to 
geomorphology and the ability to attenuate potential acid leaks from the heap 
leach had not been adequately addressed. 

AGRA Earth and Environmental (1995) reviewed specific components of the Western 
Copper IEE on behalf of INAC. The main concerns identified by AGRA coincided with 
the concerns identified by Environment Canada outlined above, and were with respect to 
geotechnical investigations. Specifically, the reviewers state that there " ... is an 
unknown risk of slope failure, differential settlement and creep. These occurrences might 
lead to failure of the leach pad liner and significant leakage of pregnant leachate solution 
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to the ground water system". In addition, there was a concern about the level of 
information characterizing the permeability, extent and consistency of a reportedly low 
permeable soil layer in the general area of the heap leach site. 

6. Environmental Monitoring 

6.1. Preliminary Water Quality Investigation 

The preliminary water quality investigation was undertaken in 1989 (Burns and Gibson, 
1990). The objective of this work was to "obtain preliminary baseline water quality of 
the waters in the area of a copper/gold deposit which is expected to be developed as a 
mine". Some points of note from this study include: 
a) South facing slopes tend to be steeper, better drained and less eroded by water than 

the north facing slopes; 
b) South facing slopes are vegetated by aspen, poplar and pine with marginal 

undergrowth of grasses and sedges; 
c) North facing slopes which have more snowpack accumulation and more melt water 

runoff, are vegetated by spruce, alder, and willow with thick undergrowth of 
blueberry, buffaloberry, Labrador tea and moss. The moss presumably overlies zones 
of discontinuous permafrost; 

d) The stream channel in the study area is characterized by a straight channel with few 
meanders or side channels and the channel is consistently in mid-valley with heavy 
alder and willow growth along the bank crests; and 

e) Channel banks are lined by moss and undergrowth vegetation resulting in the 
assumption that the channel is not subject to high freshet flows in spring and early 
summer. 

As part of this study, water samples were taken from the mainstem Williams Cr. and all 
tributaries with surface flow entering the mainstem. A total of 12 stations were 
established of which 4 were dry and 8 were sampled on October 13 and 14, 1989. The 
results of this sampling are provided in Appendix 1. 

6.2. Biophysical Assessment 

P.A. Harder and Associates Ltd. were retained in 1991 to conduct the initial assessment 
of aquatic resources in the study area and develop recommendations for a detailed 
environmental assessment. An interim report was submitted in 1993 and further field 
work was conducted during the summers of 1992 and 1993 to prepare a report on the 
environmental baseline conditions for the Initial Environmental Evaluation (IEE) (Harder 
and Associates, 1994). The scope of this report included assessments of: 

terrain and vegetation characteristics; 
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wildlife habitat capabilities; 
surficial hydrology and climate; 
water quality; 
aquaticresources;and 
natural resource use. 

Some of the most relevant points from this work are highlighted below: 

6.2.1. Terrain Features 

Permafrost tends to occur on many north facing slopes at depths of 40 to 50 cm and are 
overlain by mosses. Ground ice occurs throughout the main valley of Williams Creek at 
depths of 10 to 20 cm in the sands and silts that comprise the surficial deposits of the 
broad floodplain. Slope erosion processes are generally confined to minor gully erosion 
and land sliding. These processes are predominant on the terraces and steep slopes 
occurring on the north side of Williams Creek. The proposed heap leach pad site is a 
moderately sloping area, reportedly characterized by a blanket of moderately well drained 
glacial till overlying bedrock. Harder and Associates (1994) also reported that erosional 
processes did not affect this area. 

6.2.2. Vegetation Characteristics 

White spruce and black spruce are the common tree species in the area. Black spruce 
predominates the poorly drained areas whereas the white spruce stands occur in the better 
drained areas. Paper birch and trembling aspen often occur while lodgepole pine seems 
to occur in areas influenced by fire. Poplar often occurs on disturbed sites. 

Where black spruce occurs as a continuous stand, feathermoss tends to dominate the 
understorey forming a complete ground cover. Willows and other shrubs occur where the 
tree stands are less dense. In the floodplain and poorly drained areas, sedge and 
sphagnum tussocks are common. On the south facing slopes, sagewort grasses and forbs 
occur as a continuous cover along with trembling aspen in sheltered areas. 

6.2.3. Wildlife Occurrence 

The survey reported in Harder and Associates (1994) was conducted in August. Ideally, 
the best time for ungulates and large carnivores is winter and birds should be surveyed in 
May or June. As well, the authors noted that the survey was conducted one year after the 
lynx population crashed in a ten year cycle. Moose were not seen, although, moose had 
been sighted infrequently by crews in the exploration camp. Grizzly and wolf could 
predate the moose and hunting by humans may also have an effect, given access to the 
site is possible using the road. Caribou tracks were sited in the area. Grizzly, black bear 
and coyote signs were observed in the area. Wolverine, mink and ermine are expected to 
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occur but were not sighted. While the hare population had crashed, red squirrel was very 
common and evidence of ground squirrel and porcupine was noted. 

Suitable habitat occurs for spruce grouse although no birds were seen. Golden eagle 
nests were observed near the Yukon River but no birds were observed. Other species of 
raptors are likely present but only the American kestrel was seen. 

6.2.4. Water Chemistry 

Background water samples were collected quarterly between October, 1989 and October, 
1992 from the sites with flow that are located in Figure 3. Twelve of the 32 elements that 
are included in the ICAP analysis for total and dissolved metals were consistently below 
detection limits. Average total and dissolved concentrations for selected elements 
frequently above detection are provided in Tables 2 and 3, respectively. These data will 
provide a background against which to view the water quality samples collected as part of 
this study. 

) 

\ 

\ 

\ 
(\, 

Figure 3: Water sampling 
stations established at 
Williams Creek site by 
Harder & Associates 
(1994) 
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Table 2: Summary of Total Metal Concentrations for Williams Creek, Oct. 1989 to Oct. 1992 (Harder and Associates (1994) 
(mg/L) (Highlighted cells indicate that the value exceeds CCME (1999) water quality guideline) 

Element WlO W4 W9 Wll Wt W3 ws W7 W2 W6 
n 5 6 6 3 6 5 6 6 1 I 
Al 0.18 1.14 0.03 0.06 0.02 0.04 3.23 0.06 ND ND 
As 0.05 0.05 0.06 0.07 0.06 ND 0.06 0.06 ND ND 
Cd ND ND 0.003 ND 0.0003 ND 0.0004 0.0003 ND ND 
Ca 37.0 37.7 41.1 36.8 60.6 41.2 26.1 40.9 44.2 43.8 
Cu 0.003 0.006 0.002 0.003 0.002 0.005 0.018 0.005 ND 0.001 
Fe 0.35 2.16 0.66 0.14 0.14 0.15 8.43 2.10 0.37 0.64 
Pb ND 0.004 ND ND ND ND 0.007 0.004 ND ND 
Mg 7.7 10.2 14.1 8.7 13.3 7.9 7.0 8.3 12.8 13.9 
Na 6.19 9.66 11.9 8.7 9.0 6.5 6.6 6.2 12.8 14.3 
Zn 0.045 O.ot8 0.006 0.006 0.012 0.014 0.035 0.010 0.033 0.108 
ND= not detectable 

Table 3: Summary of Dissolved Metal Concentrations for Williams Creek, Oct. 1989 to Oct. 1992 (Harder and Associates 
(1994) (mg/L) 

Element WlO W4 
n 5 5 
Al 0.04 0.02 
As 0.05 0.06 
Cd ND ND 
Ca 35.4 34.0 
Cu 0.002 0.001 
Fe 0.11 0.37 
Pb ND ND 
Mg 7.1 9.1 
Na 5.7 8.7 
Zn 0.005 0.004 
ND = not detectable 

l~!Jl®1E 

W9 Wll Wt W3 ws 
5 3 5 4 5 
0.18 0.05 ND 0.03 0.04 
0.05 0.06 0.06 ND 0.005 
ND ND ND ND ND 
39.5 34.9 59.4 35.0 23.6 
ND 0.002 ND 0.001 0.002 
0.38 0.10 0.05 0.14 0.62 
ND ND ND ND ND 
12.9 8.4 12.8 7.3 5.9 
10.2 6.9 9.5 6.0 5.6 
0.004 0.003 0.004 0.004 0.005 
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6.2.5. 

Call Up 98-6195-03 - Western 
Coppermine/Williams Creek - Environmental Assessment 

Sediment Chemistry 

Stream bed sediment samples were collected from Williams and Nancy Lee Creeks 
during July and August, 1992. The major constituents are iron, aluminum, calcium and 
magnesium. Of the 32 elements analysed, seven were below the detection limit in all 
samples. The range of concentrations in the sediments are reported in Table 4. Only Cu 
had concentrations which from time to time exceeded the CCME Interim Sediment 
quality Guidelines (CCME, 1999) and this likely reflects background levels in this area. 

Table 4: Range of Total Metal Concentrations for Sediments from Williams and 
Nancy Lee Creeks - July and August, 1992 (µgig) (Harder and Associates, 1994) 

Element Concentration Element Concentration 
Al 6750-9980 K 
Ba 67-201 Pb 5.0-9.0 
Be 0.2-0.3 Li ND-200 
Ca 6550-9770 Se ND 
Cd ND-0.3 Si 270-760 
Co 5.2-7.4 Na 230-540 
Cr 16.4-22.4 Sr 46.6-70.7 
Cu 10.1-75.8 Th ND-7.0 
Fe 13300-21800 Ti 539-704 
K 940-1400 u ND 
Mg 3730-5370 V 30-52 
Mn 184-412 Zn 30.8-48.0 

6.2.6. Fish Distribution 

Harder and Associates ( 1994) reported on the results of a study of the fish distribution in 
Williams Creek in August and October, 1991 and August, 1992. No fish were captured 
as part of the August survey. Investigations of bed material indicated low numbers of 
benthic invertebrates at all sites. 

The fall, 1991 survey identified chinook salmon fry and one slimy sculpin, but only at the 
lower sampling site. No fish were collected at the upper sites closer to the proposed 
mme. 

In August, 1992, additional sampling was conducted in the lower reaches of Williams 
Creek. Chinook fry, slimy sculpin, longnose suckers and a single juvenile grayling were 
caught within 250 m upstream of the confluence with the Yukon River. Fish were not 
caught farther upstream, including in the vicinity of the mine access road crossing 
indicating an absence offish from Williams Creek other than close to the Yukon River. 
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6.2.7. Precipitation 

Call Up 98-6195-03 - Western 
Coppermine/Williams Creek - Environmental Assessment 

Historical precipitation data for Carmacks and Fort Selkirk indicates that approximately 
60 to 65% of the annual precipitation total (170 to 179 mm) occurs as rainfall in the 
period between May and September. The maximum monthly rainfall total typically 
occurs in July and averages 50 to 55 mm (Kilborn Engineering, 1994). 

Snow course sites were operated at the mine site by Western Copper from January 31 to 
May 16, 1992. An additional 92 mm of precipitation falls as snow, on average, at 
Carmacks, primarily between October and March. Thus the total precipitation is 
approximately 270 mm of which about 34% falls as snow. Due to the increased elevation 
at Williams Creek, and based on the on-site measurements, the mine site will receive 
greater amounts of precipitation on average than Carmacks (Harder and Associates, 
1994). 

6.3. Other Water quality Investigations 

INAC undertook a baseline water quality sampling of Williams Creek in May, 1994. 
Samples were collected at five of the sample sites established as part of the biophysical 
assessment of Williams Creek. The memorandum to file (W. Kettley, May 25, 1994) 
regarding the sampling and the field and laboratory results are presented in Appendix 2 

7. Environmental chemistry Data - This Assessment 

7.1. Field Analysis - Water chemistry Data 

Water samples were collected at the upstream site (i.e. at the culvert for the access road 
near the west end of the camp) and at the mouth of Williams Creek. The results of these 
field analyses are presented in Table 2. 

Table 5: Results of field analysis of water samples from Williams Creek 

Parameter 

PH 
Specific conductance 
(mV) 
Turbidity (NTU) 
Temperature (°C) 

Williams Cr. - upstream Williams Cr. - at mouth 
(62° 05'25''N, 136° 16'55"W) (62° 23'29''N, 136° 36'37"W) 
7.5 
343 

4 
0.3 

7.9 
330 

5 
0.8 
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7.2. Laboratory Results 

Call Up 98-6195-03 - Western 
Coppermine/Williams Creek - Environmental Assessment 

7.2.1. Surface Water Chemistry 

The results of upstream sampling (at exploration road crossing of Williams Creek, 
comparable to W9 of the bioassessment report [Harder and Associates, 1994] and 
downstream sampling ( at confluence with the Yukon River -comparable to Wl O of 
Harder and Associates, 1994) were sampled for total and dissolved metals as part of this 
assessment. These data are presented in Table 6. The concentrations of total metals in 
October, 1999 were consistently lower than the metals concentrations reported for 
samples collected between October, 1989 and October, 1992 (Table 2). None of the 
metals measured in October, 1999, exceeded the CCME (1999) surface water quality 
objectives. This observation is in part due to the absence of samples from stations more 
directly impacted by the mine than are W9 and WlO. It is also likely a result of the 
cessation of exploration activities at the Williams Creek mine site several years prior to 
the current assessment. Thus the water chemistry has returned to pre-exploration 
conditions. Even Cu is non-detectable in the 1999 samples. 

The dissolved metals for the 1999 samples are also consistently less than reported earlier 
by Harder and Associates ( 1994 ). All in all, the quality of the water of Williams Creek, 
as sampled in October, 1999, can be considered pristine. 
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Table 6: Results of Laboratory Analyses for Williams Creek Water Samples (m2/L) 
Analyte (mg/L) Williams Creek - Williams Creek- Williams Creek - Williams Creek -

upstream [WC-US] downstream [WC-DS] upstream [WC- downstream [WC-
(total) (total) USl (dissolved) DSl (dissolved) 

Hardness (total) 163 156 
Cyanide (SAD + <0.001 <0.001 
thiocyanate 
Al <0.06 <0.06 <0.02 <0.02 
Sb <0.02 <0.02 <0.015 <0.015 
As <0.04 <0.04 <0.04 <0.04 
Ba 0.040 0.041 0.042 0.043 
Be <0.0002 <0.0002 <0.0010 <0.0010 
Bi <0.02 <0.02 <0.02 <0.02 
B <0.04 <0.04 0.012 0.010 
Cd <0.002 <0.002 <0.002 <0.002 
Ca 46.8 38.2 50.8 42.0 
Cr <0.002 <0.002 0.002 <0.002 
Co <0.004 <0.004 <0.003 <0.003 
Cu <0.003 <0.003 <0.001 <0.001 
Fe 0.08 0.10 0.075 0.094 
Pb <0.03 <0.03 <0.02 <0.02 
Mg 11.2 14.6 12.2 16.1 
Mn 0.007 0.014 0.008 0.016 
Hg <0.00005 <0.00005 <0.00005 <0.00005 
Mo <0.005 <0.005 <0.004 <0.004 
Ni <0.01 <0.01 <0.008 <0.008 
p <0.1 <0.1 <0.04 <0.04 
K <0.5 <0.5 <0.4 <0.4 
Se <0.03 <0.03 <0.03 <0.03 
Ag <0.03 <0.03 <0.01 <0.01 
Na 10.0 15.8 10.8 17.4 
Sr 0.470 0.434 0.501 0.474 
s 14.8 11.2 16.1 12.3 
Te <0.02 <0.02 <0.02 <0.02 
Ti <0.03 <0.03 <0.02 <0.02 
Sn <0.02 <0.02 <0.02 <0.02 
Ti <0.003 <0.003 <0.003 <0.003 
V <0.003 <0.003 <0.003 <0.003 
Zn <0.01 <0.01 <0.002 <0.002 
Zr <0.003 <0.003 <0.003 <0.003 

7.2.2. Soil Chemistry 

Two locations of stained soil were identified on the second visit to western Copper. 
These sites were not located on the first visit due to the snow cover. Both samples were 
sent directly to the laboratory for analysis of total hydrocarbons and benzene, toluene, 
ethylbenzene and xylene (BTEX). The analytical data are presented in Table 7. None of 
the compounds were above the detection limits suggesting that the staining is old and the 
compounds may have been volatilized or alternatively, the staining is due to a non­
hydrocarbon based liquid. In any event, the limited area affected by the staining and the 
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low concentrations suggests little concern with respect to hydrocarbons contamination at 
the site. 

Table 7: Laboratory results for stained soils from Williams Creek/Western 
Coppermine site 

Sample Hydrocarbons Benzene Ethyl benzene Toluene Xylenes 
Number/Location (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

PSC (PSC) (PSC) (PSC) (PSC) 
WC-HL-1 <10 <0.04 <0.10 <0.10 <0.1 
WC-Camp-I <10 <0.04 <0.10 <0.10 <0.1 

8. Archeological/Heritage/Historical Features 

There was no evidence of archaeological, heritage or historical features at the site; 
however, disturbances at the main ore zone and at the heap leach site and at the camp 
would have obliterated these. Personnel from the Little Salmon/Carmacks First Nations 
did not alert us to any potential sites at this location either in pre-inspection discussions 
or during the site visits. As noted in section 6.4, there are two archaeological sites in the 
vicinity of the Williams Creek confluence with the Yukon River, but these were not 
inspected as part of this assessment due to their remoteness to the actual exploration site. 

9. Results of Inspection and File Review 

9. 1. Water Quality 

The results of the water chemistry analysis from this study indicate that the water of 
Williams Creek, both in the vicinity of the exploration site and the confluence of the 
Williams Creek and Yukon River is essentially pristine with respect to dissolved and total 
metals. While based on a limited sampling, temporally and spatially, there is little reason 
to believe that the stagnated exploration activities are deleteriously impacting upon 
surface water quality. The exception may be during spring snowmelt when drainage 
from the exploration site may directly affect the creek water quality. However, the 
increased runoff from undisturbed parts of the basin will likely dilute these potentially 
higher concentrations. Although the laboratories differ, there is a strong indication that 
the quality of the water has returned to essentially pristine conditions from the time 
period of the biophysical assessment (1989-1992), a period of active exploration. None 
of the total metals, including copper, exceeded the CCME (1994) guidelines in the 1999 
sampling. 
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9.2. Listing of Potential Contaminants 

The Western Coppermine site, to date, has only been an exploration site. Thus the 
activities have been limited to exploration and preparation of the heap leach facility. 
With the absence of any on-site milling activities the potential for a large number of 
contaminants are limited. Based on this assessment, the following potential contaminants 
have been identified: 
• Very minor soil staining at one of the test well sites likely resulting from leaks or 

spills from the drill equipment. While similar staining may exist at other wells, it 
was not identified due to snow cover at the time of inspection. Soils tests indicate 
non-detectable concentrations of hydrocarbons and BTEX compounds, indicating 
that the spill is either very limited, has weathered to the point that the concentrations 
are now very low, or is not a typical hydrocarbon. 

• There is no potential for spills and leaks from main tanks, oil drums and truck fuel 
tank of the fuel truck near the base camp as all were empty. There is a small risk of 
oil leaks from the crankcase, transmission and rearend; however, nothing was evident 
at the time of inspection. 

• There is an unknown and undefined quantity of mixed debris in the small landfill 
located adjacent to the camp. Surficial debris consisted of empty drums, tires, 
machine parts and miscellaneous camp items. There was no evidence of soil staining 
suggesting waste oil had been disposed of, and thus no soil samples were collected. 

9.3. Site Hazards 

The extensive trenching throughout the site is a definite aesthetic concern and may pose 
some risk to wildlife and humans. Some of the trenches are several metres deep with 
vertical sides in the bedrock and excavated debris piled along both sides of the trench 
creating a falling debris hazard as well as a physical danger. 

The extensive clearing and working of the heap leach site could make the hill side more 
prone to severe erosion and/or slumping should conditions be appropriate ( e.g. a large 
melt or rainfall event on unfrozen soils or a slip face at the permafrost boundary). There 
was no evidence of excessive erosion or slumping to date at the site likely as a result of 
the relatively deep permafrost, the permeable nature of the surficial material and the 
relatively limited snow accumulation and rainfall in this area. Nevertheless, the loss of 
tree cover, the exposed soils which could result in increased soil temperatures thus 
changing the permafrost regime, the trenches which could intercept water or store larger 
than normal quantitities of snow, could all result in decreased stability of the south facing 
slope. Whether this results in mass wasting (slumps, slides) or increased erosion causing 
a larger sediment load to Williams Creek during high runoff events can not be 
determined, although the potential definitely exists. 
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Additionally, as mentioned above, a number of monitoring wells have been installed 
across the heap leach site. These were generally sealed and those that could be accessed 
seemed to be dry but this was not confirmed. These were believed to have been installed 
as part of the 1995 geotechnical investigations, but the report confirming this and the well 
logs was not located in the file. Based upon well records for other bore holes from other 
possible heap leach sites, only the bore holes near the valley contained water. There is no 
reason to expect contamination in these wells, due to the absence of development of the 
heap leach facility, and thus there is no need to determine the presence of water in the 
wells and submit water samples for testing. 

The other concern at the site is the hazard risk to people and wildlife in the sample 
storage area due to metal debris and falling storage piles. This will become a greater 
hazard as the core boxes and piles continue to deteriorate. 

Aesthetically, the trenching and test pits, the metal debris around the exploration camp, 
the poorly covered landfill and the core and sample storage area are all a concern. 

9.4. Naturalization Initiatives 

If the site has been abandoned then a number of actions could be undertaken that would 
enhance the naturalization of the site. These include: 
1. Removal of the fuel truck; 
2. The deepest exploration trenches and pits on the ore bodies should be re-contoured 

with the excavated debris; 
3. The test wells from the proposed heap leach sites, and any others that may still be 

present at other locations, should be removed; 
4. The geotechnical investigation trenches on the heap leach site should be re-contoured 

to minimize infiltration and reduce permafrost thawing and revegetation should be 
undertaken to enhance slope stability; 

5. Exposed metal debris, including empty drums, well pipe, and reinforcing rods should 
be removed from the site and recycled or disposed of at an approved facility; 

6. Cores and samples should be landfilled; 
7. Combustible materials should be burned on site (e.g. core boxes, tent frame) and the 

ashes landfilled; and 
8. The landfill should be contoured and leveled with native soils and revegetated. 
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Appendix 1: 
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Water quality data from the "Preliminary Water Quality Investigation 
of Williams Creek, 1989" (Burns and Gibson, 1990) 
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Appendix 2: Memorandum to file from W. Kettley (May 25, 1994) including field 
and laboratory data for baseline sampling of Williams Creek, May 13, 1994 
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Security Classification - Classification de securite 

~our File - Notre reference 

WILLIAMS CREEK 

Your File - Votre reference 

WAYNE KETTLEY 
WATER QUALITY TECHNICIAN 
WATER RESOURCES DIVISION _J 

. Date MAY 

BASELINE SAMPLING OF WILLIAMS CREEK ON MAY 13/94. 

25/94 

AN ATTEMPT AT BASELINE SAMPLING OF WILLIAMS CREEK WAS 
CONDUCTED ON MAY 13/94 BY KETTLEY. I WAS GUIDED ON SITE BY JOHN 
GIBSON. THE FOLLOWING ARE NOTES AND OBSERVATIONS OF THIS SAMPLING: 

-WEATHER WAS VERY MISERABLE; HAIL, RAIN, LIGHTNING AND 
THUNDER. VERY WET. THIS LEFT THE FREEGOLD ROAD A LITTLE 
SLIPPERY. 

-ACCESS TO SITE IS ABOUT 22 KM DOWN FREEGOLD ROAD FROM 
CARMACKS AND ABOUT 13 KM RIGHT TAKE OFF ROAD INTO WILLIAMS 
CREEK. THIS 13 KM WAS DRIVEN ON FOUR WHEELERS AS THERE IS NO 
CROSSINGS AT MERRICE AND WILLIAMS CREEKS. 

-THERE WERE 11 DESIGNATED WATER QUALITY STATIONS ON WILLIAMS 
CREEK AND ITS TRIBUTARIES AS OUTLINED IN THE REPORT 
"BIOPHYSICAL ASSESSMENT OF THE WILLIAMS CREEK MINE SITE" 
PREPARED BY P.A. HARDER AND ASSOCIATES LTD OF VICTORIA. 
HOWEVER W-8 IS INTERMITTENT IN NATURE AND W-2 & W-6 ARE OF 
MAIN STEM WILLIAMS CREEK AND HA VE BEEN DISCONTINUED BECAUSE IT 
IS SAMPLED AT W-4 (GIBSON). I DID NOT SAMPLE W-2 & W-6 EITHER. 
W-8 WAS DRY ON THIS OCCASION. 

-THERE ARE TWO WATER QUALITY STATIONS (W-10 & W-11) ON THE 
LOWER END OF WILLIAMS AND NANCY LEE CREEKS, THAT WERE 
INACCESSIBLE ON THIS TRIP. THESE STATIONS ARE BEST ACCESSED BY 
BOAT ON THE YUKON RIVER (GIBSON).THERE IS A TRAIL (OLD UKHM 
TRAIL) ALONG THE YUKON RIVER BUT IT IS QUITE ROUGH AND IT 
CROSSES THE CROSSING AND MERRICE CREEKS AT THERE HIGHEST FLOW 
POINTS WHICH WOULD BE FAIRLY HIGH AT THIS POINT IN THE YEAR. 

-MR. GIBSON DID NOT TAKE WATER SAMPLES AS THEY HAVE SUSPENDED 
THEIR SAMPLING AT THIS POINT IN TIME. 

-ATTACHED ARE THE LAB ANALYSES. LAB REFERENCE NUMBER 23281-
004B IS A LAB DUPLICATE ANALYSIS OF 23281-004A. 
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Figure 1/·'. 
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. . ~ Gypnta Trace Laboratories Inc. 

~ 1401-3700 Gilmore Wa!:1 
Burnabu, B.c. USG 4M1 

Tel:(604)438-,.52JI 
Fa;-:: ( 604) 436-0S:J!I 

To: 

ANALYSIS OF WATER SAMPLES 

NORTHERN AFFAIRS PROGRAM Wo rko 1'der: 23281 
I 

WATER LABORATORY 
t345-300 Main St., 
Whitehorse ,Yukon 

Received : 
Completed: 

17-Ma!:l-;aj 
30-Ma!:1-111 . 

YlA 2B5 

Attn: Pat Thomson 

Re: William's Creek Fresh Water 

METHODOLOGY 

Samples were anal!:lsed usins Procedures detailed in Publicatiorls of the 
American Public Health Association, U.S Environmental Protectiorl Asenc!:1, 
B.C Ministr!:I of the Environment, and Environment Canada - Corlservation 
and Protection. 

Dissolved metals were determined in a filtered (0.45 um) a1ld acidified 
sample ali<.rnot b!:I ICP-AES with ultrasonic nebulization (EPA Method 200.7). 

Total metals were determined in a samPle aliauut which was acid disested 
i n a c l o s e d t e f 1 on v e s s e 1 i n a 111 i c row ave oven ( E F' A Met. h u d 3 0 1 5 ) • The d i g est 
was -anal!:12.c>d b!:I ICF'-AES with ultrasonic 11E:bulizc)tion (EPA Met.hod 200.7) 
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STATION LAB 
NO. 

W-1 

W-2 

W-3 4069 

. 
W-4 4070 

W-5 4071 

W-6 

W-7 4072 

W-8 

W-9 4073 

w-10 

W-11 
N.T.= NOT TAKEN. 

NOTES: 

PH COND. 
µMHOS 

7.6 247 

7.8 218 

7.4 137.0 

7.3 147.3 

7.6 202 

( 

TEMP. FLOW NOTES 
OC L/S 

NOTE 1 

NOTE 2 

2.3 9 
EST • 

1.4 52 NOTE 3 

3.0 N.T. NOTE 4 

NOTE 2 

3.0 N.T. 

NOTE 5 

1.4 38 

NOTE 6 

NOTE 6 

1.NO DISTINGUISHABLE FLOW. SITE DISTURBED BY A BACK HOE. 
2.STATION DISCONTINUED. 
3.FLOW ESTIMATED BY WAY OF FLOW MEASURED ON WILLIAMS CREEK AT 

DATA LOGGER LOCATION (SEE MAP) PLUS ESTIMATED FLOW AT W-3. FLOW AT 
DATA LOGGER STATION WAS 43 L/S. 

4.WATER FLOW VERY SPREAD OUT FLOWING THROUGH MOSS AND BUCK 
BRUSH THEREFORE WAS UNABLE TO OBTAIN FLOW. 

5.SITE DRY. 
6.INACCESSIBLE. 

WAYNE KETTLEY 

ATT. 

C.C. W.Q.F.F. 
W.R.F.F. 
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Quanta Trace Labora~ories Inc. 

I
•, :fl:40,1-3700 Gilmore Wa'!:I 

Burnabw, B.C. vsa 4M1 
Tel:<604)438~5226 
Fax:<604)436-0565 

1 
To: NORTHERN AFFAIRS PROGRAM · W/01 23281 Pase 1 

-------------------+-----------+-----------+-----------+-----------+-----------+ 
SamPle t'!:IPe I fresh l fresh l fresh I fresh I fresh I 

1Identification I 4069 W3 I 4069 W3 I 4070, W4 I 4070, W4 I 4071, W5 I 
I 13-Ma'!:1-94 I 13-Ma'!:1-94 I 13-Me'!:1-94 I 13-Ma~-94 I 13-Ma'!:1-94 I 

Lab Reference t · I 23281-001 I 23281-001 I 23281-002 I 23281-002 I 23281-003 I 

IPHYSICAL- TESTS- --ALtALINITY----!-----------!-----------!-----------!-----------! 
H'!:ldroxide CaC03 I < 5. I - I < 5. I - I < 5. I 

I 

Carbonate CaC03 I < 5. I I < 5. I I < 5. I 
Bicarb. CaC03 I 112. I I 79+ I I 50. I 
Total Ali'-+ CaC03 I 112. I I 79. I I 50+ I 

Results in I mS/L I I ms/L I I mS/L I 
1-------------------+-----------+-----------+-----------+-----------+-----------+ 

PHYSICAL TESTS-----+-----------+-----------+-----------+-----------+-----------+ 

I 

Cond1Jct. uS/cn, I 240+ I I 207+ I I 135+ 
PH 7.7 I I 7.8 I 7+8 
Turbidit!:l FTU I 1+ I I 2. I I 2. I 

-------------------+-----------+-----------+-----------+-----------+-----------+ 

lsoLIDS-------------+-------- --+-----------+--~--------+-----------+-----------: 
Sus.Pended 105C I < 5 + I < 5. I 6 • I 

I 
Dissolved 105C I 188. I 179. I 129. I 

Results in I ms/L I I ms/L I I mS/L I 
-- ----------------+-----------+-----------+-----------+-----------+-----------+ 

IANIONS BY IEC------+-----------+-----------+-----------+-----------+-----------+ 
Chloride Cl I 0.83 I - I 0.78 I - I 0+59 I 
Fluoride F I < 1. I I < 1. I I < 1 + I 

I 
Nitrate N03-N I < 0.05 I I < . 0+05 I I < 0.05 I 
Nitrite N02-N I < 0.5 I I < 0.5 I I < 0+5 I 
Sulfate S04 I 14 I I 18.6 I I 11+6 I 

1-----~:~~~~:-~~-----~----~=~=---~-----------~----~=~=---~-----------~----~=~=---~ 
r!TROGE~-----------+-----------+-----------+-----------+-----------+-----------+ 

Ammonia NH3-N l < 0.05 I - I 0.07 I - I< 0.05 I 
Results in I ms/L I I mS/L I I ms/L I 

-------------------+-----------+-----------+-----------+-----------+-----------+ 

1. HOSP HOR OU S- - - - - - -'- - t - - - - - - - - - - - + - - - - - -· - - - - -+ - - - - -· - - - - - - t - - - - - - - - - - - t - - - - - - - - - - - + 
Total P04-P I 0+008 I I 0.040 I I 0.009 I 

J----Res•J 1 ts_ in ____ ~----m!,i/L ___ ~--- ------ ---~----ms/L ___ ~ ----------- ~-----ms/L ----~-

I
TOT AL HARDNESS-----+-------- - - -+- --- -· - -·-- --- +-·- - -- -- - -- -+- - -·- - - - ----·+---·- - ------+ 

T Hardness CaC03 I 110. I 105. I 88.2 I 83+1 I 52+4 I 
-------------------+-----------+-----------+-----------+-----------+-----------+ 

I 
I /2 ••• 
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Qu~nta Trace Laboratories Inc. 

'•i401-3700 Gilmore WaY 
Burnaby, B.c. V5G 4M1 

.·. 
To: NORTHERN AFFAIRS PROGRAM W/O: 232~1 Pi~e1 

-------------------+-----------+-----------+-----------+-----------+-----------+ 
Sami:,le tYPe I fresh I fresh I fresh I fl"esh I fresh ' 
Identification I 4069 W3 I 4069 W3 I 4070, W4 I 4070, W4 I 4071, W5 

I 13-MaY-94 I 13-May-94 I 13-M~Y-94 I 13-May-94 13-MaY-94 
Lab Reference I I 23281-001 I 23281-001 I 23281-002 I 23281-002 I 23281-003 I 

ICP---ULTRASONIC-NE;ULIZATION--!-----------!-~---------:-----------!----------=1 
Method used lfilt. 0.45uluwave HN03 lfilt. 0.45uluwave HN03 lfilt. 0.45ul 

I DISSOLVED I TOTAL I DISSOLVED I TOTAL I DISSOLVED I 
-------------------+------- ---+-----------+-----------+-----------+-----------

Aluminum Al I < 0+01 I 0.04 I < 0+01 I 0.03· I 0.01 I 
Antimony Sb I < 0.02 I< 0.02 I < 0.02 <. 0.02 I < 0.02 I 
Arsenic As I< 0+02 I< 0+02 I< 0+02 I<. 0+02 I< 0.02 
Bariu~ Ba I 0.039 I 0.040 I 0.030 I 0.030 I 0.023 
Beryllium Be I < 0.00021 < 0.00021 < 0.00021 < 0.00021 < 0.00021 
Bismuth Bi I < 0+02 I < 0.02 I < 0.02 I < 0.02 I < 0+02 I 
Cadmium Cd I < 0.00051 < 0.00051 < 0.00051 < 0.00051 < 0.0005 
Calcium Ca I 33.9 I 33.9 I 24.5 I 25+0 I 15+1 I 
Chromium Cr I < 0.001 I < 0.001 I < 0.001 I < 0.001 I < 0.001 -
Cobalt Co I < 0+001 I < 0.001 I < 0,001 I < 0,001 I < 0.001 
Copper Cu I 0+023 I 0.028 I 0,021 I 0,016 I 0,009 
Iron Fe I 0,160 0,380 I 0.245 I 0,390 I 0.076 -
Lead Pb < 0.01 < 0,01 I < 0.01 < 0.01 I < 0.01 
Lithium Li ~ 0.002 < 0,002 I < 0.002 < 0.002 < 0.002 
Masnesium M~ 5.96 6.00 I 6.43 6.50 3.51 I 
Mansanese Mn 0,097 0,124 I 0.068 0.069 0.0071 
Molybdenum Mo < 0.005 < 0,005 I < 0.005 ~ 0.005 < 0.005 
Nickel Ni 0,005 0.005 I 0,004 0.003 0.004 I 
PhosPhorus F' <. 0,05 ,:: 0.05 I< o.os <. o.os < o.05 ~ 
Potassium K 1,4 1.4 I 1.2 1. 1.1 
Selenium Se < 0.02 < 0.02 I < 0,02 < 0.02 < 0.02 
Silicon Si 6.17 6.23 I 5,09 5.10 4.97 -
Silver A~ < 0.001 < 0.001 I < o.001 < 0.001 < 0.001 
Sodium Na~ 5.37 5.41 I 6.55 6.58 5.22 
Strontium Sr I 0.248 0.235 I 0,229 0.218 0.085 I 
Sulfur S I 3.93 3.92 I 5.39 5.40 3,08 I 
Tin Sn I < 0.01 < 0.01 I < 0+01 <" 0.01 < 0.01 
Titanium Ti I 0.002 0.005 I 0+002 0.004 0.002 I 
Thori1Jm Th I< 0.01 < 0.01 I< 0.01 < 0,01 < 0,01 I 
Uranium U I < 0.06 < 0.06 I < 0.06 < 0.06 < 0.06 
Vanadium V I < 0.002 < 0.002 I < 0.002 < 0.002 < 0.002 I 
Zinc Zn I ~ 0.005 < 0.005 I < 0+005 < 0.005 0.008 ':I 
Zirconium Zr I < 0.001 < 0.001 I < 0.001 ~ 0.001 < 0,001 

Res u l ts i r1 I ms/ L 111 s / L I m ~ / L I 111 ~ / L m s / L 
-------------------+-----------+-----------+-----------+-----------+-----------+ 

I 
I 
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( 
QuQnta Trace Laboratories 
t401~3700 Gilmore WaY 
Burnaby, B.C. VSG 4M1 

Inc. 
Tel:(604)438-5226 
Fax:(604)436-0565 

To: NORTHERN AFFAIRS PROGRAM W/O: 23281 Pa~e 3 

1-------------------+-----------+-----------+-----------+-----------+-----------+ 
SamPle tYPe I fresh fresh I fresh fresh I fresh I 

IIdentification I 4071, W5 4072, W7 I 4072, W7 4072, W7 I 4072, W7 I 
I 13-May-94 13-May-94 I 13-MsY-94 13-Mss-94 13-Ma~-94 I 

Lab Refe~ence t • I 23281-003 I 23281-004AI 23281-004AI 23281-004BI 23281-004Bl 

IPHYSICAL-TESTS---AL:ALINITY----!-----------!-----------!-----------!-----------! 
Hydroxide CaC03 I - I < 5. I - I < 5. I - I 
Carbonate CaC03 I I < 5. I I < 5. I I 

I Bicarb. CaC03 I I 73+ I I 74. l I 
Total AH .• CaC03 I I 73. I I 74. I I 

Results in I I m=i/L I I ms/L I I 
I-----------------+-----------+-----------+-------.---+-----------+-----------+ 

PHYSICAL TESTS-----+-----------+-----------+-----------+-----------+-----------+ 
Conduct. uS/cm I I 145. I 143. I I I PH I 7. 7 I 7. 7 I I 
Turbidit\:I FTU I I 1. I I 1. I I 

-------------------+-----------+-----------+-----------+-----------+-----------+ 

loL IDS-------------+-----------+---- . -------+- ---- - ·- - -- - - -+- - -· - - --- - --- - +------ -------1 
SusPended 105C I I < 5. I < 5. I 

I Dissolved 105C I I 145. 147. I 
Results in I I ms/L m~/L I 

-------------------+-----------+-----------+-----------+-----------+-----------+ 

t N IONS BY I EC------+-----------+-----------+---·- - --· - -· ---+- -- - - - - - - --+-- - - - - - -- --- - -· + 
Chloride Cl ! - I < 0.3 l - I < 0.3 l - i 
Fiuoride F I < 1. I ~ 1+ I l 

I Nitrate N03-N < 0.05 I < 0.05 I l 
Nitrite H02-N < 0.5 l < 0.5 l I 
Sulfate S04 4.6 I 4.6 I I 

1-----Results_ in----~-----------~----ms/L ---~------------~----ms/L ---~ ------------! . 

• 

~ITROGEN-----------+-----------+-----------+-----------t-----------+-----------+ 
Ammonia NH3-N I - I< 0+05 I -- l < 0.05 I - I 

Results in l I ms/L · l I ms/L I I 
-------------------+-----------+-----------+-----------+-----------+-----------+ 

~HOSPHOROUS--------+-----------+-----------+-----------+-----------+-----------+ 
Total F'04-P I I < 0.005 I I < 0.005 l I I----~~=~~::_ i 1·1 ___ -~ ___________ ~-- ___ 111£/L ___ ~ ______________ ~ __ ·- _ms/L _____ ~ _______ ·-· _ ·- __ ··- _ .;. 

TOTAL HARDNESS-----+-----------+-------~--~+-----------+-----------+-----------+ ( _ ~ _ ~ =~ d ~ ~ s s _: d CO 3 -!-___ 5 3 • 3 ___ -!-___ 6 1 • 5 ___ -!- ____ 6 2 • 9 ____ J _____ ... 6 1 • 7 ____ J _____ ~ ~ ~ ~ __ ·- -·· -~ 
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Quanta Trace Labora~ories Inc. 
\ 1401-3700 Gilmore Way 

Burnaby, B+C+ V5G 4M1 
Tel:(604)4~~~5221 
Fax:(604)436~05~ 

_ro:-NORTHERN-AFFAI:S-PROGRAM--+-----------+- ---------+-----w,o:_2:2s1 ___ Pa~~ -

SarnPle type I fresh I fresh I fresh I liauid I liauid I 
Identification I 4071, W5 I 4072, W7 I 4072, W7 I 4072, W7 I 4072, W7 I 

I 13-MaY-94 I 13-MaY-94 I 13-Mzy-94 I 13-May-94 I 13-May-94. 
Lab Reference I I 23281-003 I 23281-004AI 23281-004AI 23281-004BI 23281-004BI 

rc:.;h~~T~:=~NIC-NE;~~!!:T~~~i-f;;;;:-;:;;:f::~;-~;~;-f;;;;:-;:;;:f::;;;~~;~;-J 

--Aluminu• ______ Al-f---~~::~5--t-:~~~:~::~-f-<-~~::~1--t-:~~~:~::!-f-<-~~::~1---
AntimonY Sb I < 0+02 I < 0+02 I < 0+02 I < 0.02 I < 0.02 I 
Arsenic ,~s I < 0.02 I < 0.02 I < 0.02 I < 0.02 I < 0.02 I 
Barium Ba I 0+024 I 0.027 I 0+024 I 0.025 I 0+024 
Berylli~m Be I < o~OOQ21 < 0.00021 < 0.00021 < 0.00021 < 0.00021 
BismrJth Bi I < 0+02 I < 0+02 I < 0.02 I < 0.02 I < 0+02 -
Cadmium Cd I < 0+00051 < 0.00051 < 0.00051 < 0.00051 < 0.0005 
Calcium Ca I 15+2 I 18+8 I 19.2 I 18.9 I 19.4 
Chromium Cr I 0+001 I <. 0+001 I < 0.001 I < 0.001 I < 0.001 I 
Cobalt Co I < 0+001 I < 0.001 I < 0.001 I < 0.001 I < 0.001 
Copper Cu I 0+023 0+01 I 0.014 I 0.021 0.014 
Iron Fe I 0.447 0.166 I 0+172 I 0.17:"::, 0.175 I 
Lead Pb I < 0.01 < 0.01 I < 0.01 I < 0.01 < 0.01 I 
Lithium Li < 0+002 I < 0.002 I < 0.002 -:·· 0.002 .. .. 0.002 
M a s n e s i u m M 3 3 • 4 1 I 3 • 3 '\ I I 3+55 3,44 3.57 
Mansanese Mn O.013 I • 
Molybdenum Mo < O.OOS 
Nickel Ni 0.003 

0+014 
-:·· 0.005 .. 

0.002 

0.012 
<. 0.005 

0.004 

0. 011 0.013 
-: .. 0,005 ·· . o.oos 

o. oo::.; 0.001 
Phosphorus P I < 0.05 I 
Potassium K I 1.0 
Selenium Se I < 0.02 I 

< 0.05 
1 + 2 

< 0,02 

•: 
. • o.os .. 

1 • 
< 0.02 

< 0.05 .. .. 0.05 .. 
1 + 1 '1 . .:. 

·=·· 0.02 .. 0.02 .. 
Silicon Si 5.26 5.25 I 5.42 I 5.27 S.46 I 
Silver Ag < 0.001 < 0.001 I 0.001 I < 0.001 < 0.001 I 
Sodium Na 5.25 3.48 I 3.48 I 3.54 3.60 
St r or, t i •J m S 1' 0 • 0 8 6 0 • 0 8 2 I O • 0 8 6 I . 0 • 0 8 4 0 • 0 8 8 I 
S·u l f u r S 2 • 9 9 1 • 3 2 I 1 • 3 1 I 1 • 3 5 1 • 3 8 -
Tin Sr, < 0+01 < 0+01 I < 0,01 I < 0.01 < 0.01 
Titanium Ti 0+016 0.002 I 0.002 I 0.002 0.002 
Thorium Th < 0.01 < 0.01 I < 0.01 < 0,01 < 0.01 I 
Uraniuru U < 0.06 < 0+06 I < 0,06 < 0.06 < 0.06 I 
Vanadium V < 0.002 < 0.002 < 0.002 < 0.002 0.002 
Zinc Zn < 0+005 < 0.005 < 0.005 < 0.005 < 0,005 I 
Zirconium Zr < 0+001 < 0+001 < 0.001 < 0.001 < 0.001 I 

Results i r, I ms/L I 1112/L I 11,!:i/L I ud/L l to!::s/L 
-------------------+-----------+-----------+-----------+-----------+-----------+ 

I 
I 
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Quanta Trace Labora~ories Inc+ I 

I 
I 
I 
I 
I 
I 

,1401-3700 Gilmore Wa!:1 
Burhab!:I, B.C. V5G 4M1 

To: NORTHERN AFFAIRS PROGRAM 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-------------------+-----------+-----------+ 
SamPle t!:IPe I fresh fresh 
Identification I 4073, W9 4073, W9 

I 13-Ma!:1-94 13-Ma!:1-94 
Lab Reference I I 23281-005 I 23281-005 
-------------------+-----------+-----------+ 
PHYSICAL TESTS - ALKALINITY----+-----------+ 

H!:ldroxide CaC03 < 5. I I 
Carbonate Ci:iC03 < 5. I I 
Bicarb. CaC03 1oz. I I 
Total Alk. CaC03 102. I I 

Res•Jl ts in m~/L I I 
-------------------+-----------+-----------+ 

PHYSICAL TESTS-----+-----------+-----------+ 
Conduct. uS/c111 I 200. I 
PH I 7.8 i 
T1JrbiditY FTU 1+ I I 

-------------------+-----------+-----------+ 
SOLIDS-------------+-----------+-----------+ 

Suspended 105C I < 5. I I 
Dissolved 105C I 160. 

Res•Jlts in m.!:.i/L 
-------------------+-----------+-----------+ 

ANIONS BY IEC------+-----------+-----------+ 
Chloride Cl I 0.5 I 
Fluoride F < 1. 
Nitrate N03-N .. · 0,05 ·· . 
Nit1,ite N02-N . • 0.5 ... 
Sulfate S04 14+4 

Results in 111s/L 

NITROGEN-----------+-----------+-----------+ 
Ammonia· NH3-N I < 0.05 I 

Results in I 111s/L I 
-------------------+-----------+-----------+ 
PHOSPHOROUS--------+-----------+-----------+ 

Total P04-P I < 0.005 I 
Results in I 111s/L I 

-------------------+-----------+-----------: 
TOTAL HARDNESS-----+-----------+-----------+ 

T Hardness CaC03 I 76,5 I 79+8 
-------------------+-----------+------------: 

Tel:(604)438-5226 
Fax:(604)436-0565 

IJ/0: 23281 Pase 5 

/6+++ 



..... -- ------ -- ------------------------------ .. - ----- -- --- --------------- ----- -----------------------
_.., 

( -Gu~nta Trace Labora~ories Inc. 
( 

1401-3700 Gilmore Way 
Burnaby, B.C. V5G 4M1 

To: NORTHERN AFFAIRS PROGRAM 

-------------------+-----------+-----------+ 
Sample tYPe fresh I fresh 
Identification 4073, W9 I 4073, W9 

13-Ma~-94 I 13-MaY-94 
Lab Reference t I 23281-003 I 23281-005 I 
~ -----------------+-----------+ ----------+ 
ICP - ULTRASONIC NEBULIZATION--+-----------+ 

Method used lfilt. 0.45uluwave H1~03 I 
I DISSOLVED I TOTAL I 

-------------------+-----------+-----------+ 
Al•Jminum Al I .. • 0.01 I 0.01 I ·· .. 
Antimony Sb I .. · 0.02 <. 0.02 I • .. 
Arsenic As I <. 0.02 < 0.02 I 
Barium Ba I 0.027 0.028 I 
Ber!:!llium Be I -:·· 0.00021 .; 

.. 
0.00021 .. .. 

Bismuth Bi I ... 0.02 I < 0.02 I ·· .. 
Cadmium Cd I < 0.00031 < 0.00051 
ca·lcium Ca I 20.1 I 20.9 I 
Ch romi 1Jm Cr I ·=·· 0.001 I •: .• 0.001 ·. .. 
Cobalt Co I .. 0.001 I .. • 0.001 .. 
CoPPer Cu 0.022 I 0+027 
Iron Fe 0. 098 I 0. 13i' 
Lead Pb ,:·· 0.01 I .. 

0.01 .. ·= .. 

Lithium Li · .. 0.002 .;' 0.002 
Masnesium M!.::l 6.30 6.60 
Mansanese Mn 0.021 O.OL2: 
Mo 1 Ybdenuri1 Mo < 0.005 •: ·. o.oo:::; 
Nickel Ni 0.002 0 i 00::1 

PhosPiio rus p o.o::i •: 
.. o.o:::; •. •. 

Potassium K 1. 1 1. 1 
Seleni1Jm Se < 0.02 •: 

.. 
0.02 .. 

Silicon Si 4+60 4. 80 
Silver A~ I ,• 0.001 .. 

0.001 •:._ 

Sodium Na I C.>. 72 6+72 
Strontium Sr I 0+222 0.238 
Sulfur s I 3.60 3+71 
Tin Sn I .. 

0.01 < 0.01 
T i t a n i u n, Ti I 0.002 0.003 
Thur.ium Th I : .. 0.01 ·=·· 0.01 .. 
Ur;;rnium u l -: .. 0. Ot. .. 

0. 06 ·= .. 
Vanadium \,! I ··. 0.002 0,002 
Zinc Zn I 0.005 I .. · 0,005 ! · .. I ·· .. 
Z i r co n l u n, z l' I < 0.001 I •: 

.. 
0.001 i .. 

Results i r, m!::i/L I 111!:l/L 
-------------------+-----------+-----------~ 

Test results are for internal use onl!:1, Quanta Trace liabilit!:I is li11iled to the testin1 fee Paid. 

I 
T~l ! < 604) 438-52211 
Fax!(604)436-0561 

W/O: 23281 Pase 6 

·1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AnalssiiS~JI 
I 
I 
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Call Up 98-6195-03 - Western 
Coppermine/Williams Creek - Environmental Assessment 

Appendix 3: Complete analytical reports from Philip analytical and Northwest 
Laboratories 

Environmental Assessment,Western Coppermine -
Yukon Region 
MDA Project no. 99-09-03 Page 38 
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PHILIP ANAL YT/CAL 

I0-Nov~99 
Page 1 of 39 

Reported To : 

#163-3017 ST. CLAJR AVE 
BURLINGTON, ON. 
L7N 3P5 

Client Code 87 

Project Information : 

'Project m : MDA-99-1 
Submitted By: D. GREGOR 

Requisition Forms ~ 

Certificate of Analysis 

Attention 
Phone 
FAX 

D.GREGOR 
(905) 333--0427 
(90S) 333.9723 

Form 08040421 received on 07-0ct-99 logged. o.n 7-0ct-99 comple.tecl on 14-0ct-99 
FOim 08040420 received on 07-0ct-99 logged on 7-0ct-99 completed on 16"0ct-99 
Fo,-rn 08040422 received on 07-0ct-99 loggcd on. 7-0et-99 completed on 19-0ct-99 

Remarks: 

8577 Commerce Court 
Burm.by, B.C. 
Canada V5A 4N5 
Tel 604 444 4808 
Fax 604 444 4511 

ii:~· All organic data is blank corrected except for PCDD/F, Hi-res MS Blld CLP volatile analyses 
Ito§'' 'MDL' .,., Method Detection Limit, '<' = l.e8s than MDL, '-' a Not analyzed 
~ Solids results are based on dry weight except 'Biota Analyses & Special Waste Oil & Grease 
~- Organic analyses are not corrected for extraction recovery standards except for Isotope 

Dilution ~ods, (i.e. CARB 429 PAH, all PCDD/F Blld DBDIDBF analyses) 
JI.'.)§'' All Groundwater samples except BTEX/VOC's or Purgeable Hydrocarbons are decanted and/or filtCied prior 

to analysis un.less otherwise mandated by regulatory age.ncy 
11.s· This report shall n.ot be :reproduced except in full, without the written spproval of the laboratory 

Methods 115ed by l'bilip are based upon those folllld in 'Standard Methods for the Examination of Water and 
Wll$tewater•, 19th Edition, pubUshed by the American Public Health Association~ or on US EPA protocols 
found in the 'Test Methods For Evaluating Solid Waste, Physical/Chemical Method, SW846', 3rd Edition. 
Other procedures are based on methodologies accepted by the appropriate regulatory agency. Methodology 
briefs are available by written request. · 

All work recorded herein has been done in accordance with normal professional standards using accepted 
testing methodologies, quality .11$$~ and quality control procedures except where otherwise agreed to by 
the client and testing company in writing. Liability for any and all use of these test results shall be limited 
to the act\lal cost of tbe pertinent analysis done. There is no other warranty expressed or implied. 
Your samples will be retained~ .Philip for a period of 30 days from receipt of data or as per contract. 

PRTT,TP Project M:anager: James Teshima 
--rolAL- £:')~\OB- Af)OID 

{O Sit,.- ~.fL~ . 
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1,-
I E;;i~~ 

PHILIP SERVICES --~o~,--

I PHILIP ANALYTICAL 
IO-Nuv-99 A.~ALYTICAL REPORT 
P1>.ge. l of :'l 9 

I Client : 
Project: MDA-99·1 

Philip JD: 99056561 99056562 9lil056.S63 990S6564 99056565 99056566 

I 
Client ID: MSGM-6-1 MSGM-6-2 MSGM-T2 MSGM-'l'!! MSGM•T4 MSGM-LA-1 

Spnrcode Panmeter Unit MDL 

I PHYSICAL 
00250760 Mah:ture %(W/W) 0.1 24.0 29.9 8.4 lS.4 14.1 4.2 

I OE.NE.RAL INORGANlCS 
2105AA06 Cyanid.e(SAD) + Thiocya.uatlg/g 0.02 32 0.60 25 71 59 (1) 
0157AA09 Cyunide W.A.D. ug/g 0.02 <: 0.02 <: 0.02 0.04 0.08 0.07 (Z) 

I 
CN-TAA05 C)'aJlide Toral ui;lg 0.02 2.2 0.22 2..3 7.6 4.5 

METALS TOTAL 
AI-T200S Aluminum ug/g 10 21500 16100 6190 8830 8)80 

I 
Sh-T200S Antunony ug/g 2 <l <2 < 2. < :z <2 
As-T200S Arsenic u,g/g 8 13 <8 69 42 58 
Bll·T200S B111rium ug/g O.J 334 .!15 sS.l 46.6 34.9 
Bc-T200S Bccyllium ug/g 0.1 0.8 0.6 1.3 1.7 I.5 

I 
Bi-T2.00S Bismuth ug/g ;;: < 2. <2 < 2 <2 <2 
Cd•TWOS Cadmium ug/g 0.2 0.6 0.4 < o.:z 0.4 o.s 
C11.-T200S Ql.lciu.w ug/g 40 8110 7240 42300 52100 S1400 
Cr-T200S Chromium ug/g 0.2 2.7.0 18.8 10.9 16.3 14.S 
Cf:>-T200S Cobalt usls 0.3 11.1 8.5 4-.8 5.6 S.2 

I Cu-T200S Copper ugl,S 0.5 132 76.6 89.9 184 135 
Fc-T200S Tron 'J.g/g 10.0 37000 28300 22500 25700 24400 
Ph-T200S Lead ug/g 2 2:5 18 13 24 22 
Mg·T200S Mll.,!lnc,,;ium uglg JO 10900 9300 4790 7250 6570 

I Mn-TIOOS Mllllgaru,Se ug/g 0.2 818 722 525 676 613 
Hg-T200M Mercury ug/g 0.05 < o.os < 0.05 < 0.05 < 0.05 < 0.05 
Mo-T200S Molybdt:num ug/g 0.4 < 0.4 < 0.4 1.9 1.7 2.2 
Ni•TlOOS Niclccl ug/g OJ'! 14.8 11-9 2,;, 3.0 2.7 

I P_T200S Phnsphorw; ug/g 4 821 767 520 619 596 
K_ T200S Potu.nium ug/g 100 3080 2400 779 1100 923 
Se-1'200S Sei.eniuru ug/g 3 < 3 <3 < :3 < :3 <3 
Ag-T200S Silver ug/g < l < l < l < l <t 

I Na_T200S Sodium ug/g 10 587 487 315 457 57S 
Sr-TI.OOS Strouti um ug/g 0.1 63.4 47.:3 94.9 122 ll6 
s _T:lOOS Sulphur ug/g 10 226 172 9440 8530 87~ 
T~-noos T~llurium ug/g 5 <S <S <S <S <: 5 

I "l1-T200S Tllallium ug/ij s <5 <5 <5 <5 <5 
Sn-T200S Tin ug/g 2 <2 <2 <2 <2 <2 
Ti-T200S Titanium ug/g O.! 981 841 30.1 65.5 63.7 

I Matrix Soil Soll Soil Soil Soil Snit 
Sampled on; 99/09/30 99/09/:30 99/10/04 99/10/04 951/10/04 99/10/04 

I CONTINUED uD page 3 

I 
I 
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f-1±1• 
PHILIP SERVICES 
--ct1nr·--

PHILIP ANALYTICAL 

10-Nov-99 
Page 3 of :19 

Client : 
Project: 

S~ircode 

MDA-99-1 

Pornmeter 

V--T200S Vmiadium 
Zn-i200S Zinc 
Zr-T2.00S Ziti:onium 

HYDROCARBONS 
H1041"Tt2 H.ydl.'0¢arbom, CS•ClO 

VOL.A. Tll.,E ORGANICS-MAH 

Unit 

ug/g 
ug/g 
ug/g 

uglg 

EX995170 Volat. Soll Extra.;t. date 
B020PT1.2 
EIDZIPT12 
TOolPT12 
X_882_1D 

B=ene 
EthylbmlZtlDC 
Toluene 
XyJen~ 

VOCSURROGATERECOVSR.Y 
vso 1 PT 12 Bromofl\lOrob<'l!Z.:n.: 
VS0:3PT12 d8-TnlueJ1e 

ug/g 
ug/g 
ug/g 
ug/g 

% 
% 

Result comments and/or text results : 

(1) POST LEACH SPIKE. 

PHILIP ANALYTICAL-B.C. 

ANALYTICAL REPORT 

PbiJip ID: 99056561 99056562 99056563 99056.564 
CHent ID : MSGM-6-1 MSGM"6-2 MSGM-1'2. MSGM• T3 

MDL 

0.3 
0.5 
0.3 

IO 

0.04 
0.10 
0.10 
0.1 

0 
0 

56.3 
164 
1.9 

Matrix Soil 
Sampled on: 99/09/30 

43.:2. 
111 
1.7 

Soil 
99/09130 

12.6 
94.8 
2.7 

Soil 
99/10/04 

1S.7 
150 
~-3 

Soil 
99/10/04 

(2) LOW SAMPLE SPIKE RECOVERY DUE TO MA TRIX INTERFERENCE. 

14] 0031045 

I 
I 
I 
I 

99056565 99056566 I 
MSGM-T4 MSGM-LA-1 

17.9 I 
121 
2.7 

I 
<10 

991008 I 
< 0.04 
< 0.10 

I < 0.10 
<O.l 

94 I 101 

Soil Snil I 99/10/04 99/10/04 

I 
I 
I 
I 
I 
I 
I 
I 
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I PHILIP ANALYTICAL 
10-Nov-99 ANALYTICAL REPORT 
Page 4 of 39 

I Client : 
Project: MDA-99-1 

Phtlip ID: 99056567 99056568 99056569 990$6570 99056571 99056572 

I Client ID: MSGM-UA-1 MSGM-LF-1 WC-HL-1 WC-CAMP-1 MSGM-1700mMSQM-6-2. 

Spar-code Parameter Unit MDL 

I 
PHYSICAL 

0107CALC Hardness 'Total -T mg/L :374 

I 002.'50760 Moisture %(W/W) 0.1 10.0 20.6 8.4 22..9 

GENERAL INORGANICS 
2J05AA04 Cy11.11idc(SAD) + ThiouyWU1mg/L 0.001 < 0.001 < 0.001 

I METALS TOTAL 
Al-T0042 Aluminlilll Illg/L 0.06 < 0_06 
Sb-T0042 Antimony mg/L 0.02 < 0.02 

I As-T0042 Arsenic ms,'L 0.04 < 0.04 
Ba-T0042 Barium mg/L 0.001 0.044 
Be-T0042 Beryllium m.g/L 0.0002 < 0.0002 
l;li-10042. Bismuth mg/L 0.02 < 0.02 

I 
B-T0042 Boren mg/L 0.04 < 0.04 
Cd-T0042 cadmium 1ng/L 0.002 < 0.002 
Ca-T0042 Ce.lcium Ing.IL 0.05 135 
C:r-1'0042 Chron,ium mg/L 0.002 0.004 

I 
Co-T0042 Cobalt mg/L 0.004 < 0.004 
c,,-T0042. Copp.air 1ng/L 0.003 0.016 
Fc-T0042 lrun mg/L 0.05 < 0.05 
Pl>-T0042 Leatl mg/L 0.03 <'. 0.03 

I 
Mg•T0042 M11gn.isium mg/L 0.05 8.89 
Mn•T0042 Manganese m.g/L 0.002 < 0.002 
Hg-T03t0 Mercury mg/L 0.00005 ,::: 0.00005 

Mo•T0042. Molybden11m mg/L o.oos 0.014 

I 
N1-T0042 Nickel mg/L 0.0\ < 0.01 
P_ T0042 Pho11phorus mg/L 0.1 < 0.1 
K _T0042 Potanlum rng/L 0.5 S.15 
Se-T0042 Selenium mg/L 0.00 < 0.03 

I 
A_g-T0042 Sil~er ing/L 0.03 < 0.03 
Nu_T0042 Sodium mgtl.. O.S' 17.8 
S1·-T0042 Strontium mg/L 0.001 0.52.9 
s - T0042 Sulphur mg/L 0.1 122 

I 
T~-T0042 Ttllurium mg/L 0.02 < 0.02 
TJ-T0042 Tl1aUiwn ing/L 0.03 < 0.03 
Sn-T0042 Ti:a mg/L 0.02 < 0.02 
Ti•T0042. Titani11m mg/L 0.00.3 < 0.003 

I Matl'ix Soil Soll SoU Soil Water Wm"r 
Sampled 011: 99/10/04 99110/04 99/10/0S 99110105 99/10/04 99/09/30 

I CONTil'WED on page 5 

I 
I 
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Paµe 5 of 39 

Cli11nt : 
Pl'ojeet: 

Spnrcode 

·v--T0042 
7.n-1'0042 
Zr-T0042 

MDA-99·1 

Parameter 

Vanadium 
Zinc 
Ziruonium 

HYDROCARBONS 
Hl04PT12 Hydrocarbons C5•C10 

VOLAT.0..E ORGANICS-MAH 
EX995170 Volat. Soil Extract. 

B020PT12 
l:1021"f>Tl2 
T001PT12 
x_ss2_10 

Benzene 
Ethylbcnzcne 
Toluene 
Xyleae,; 

VOCSURROGATERECOVERY 
VSO l PT 12 Bromofluorobeczene 
VS0:3PT12 tlS-Toluc:ne 

Unit 

rng/L 
m.sJL 
mg/L 

U(lfg 

elate 
ug/g 
ug/g 
ugly 
ug/g 

% 
% 

PHILIP ANALYTICAL-B.C. 

ANALYTICAL REPORT 

Phi.lip ID : 
CJi.ent ID: 

MDL 

0.003 
O.Ql 
0.003 

10 

0.04 
0.10 
0.10 
0.1 

0 
0 

Matrix 
Sampled on: 

99056567 99056568 990S6S1$1 
MSGM•UA•l MSGM·LF·l WC-HL-1 

< 10 < 10 < 10 

~1008 991008 991008 
< 0.04 0.05 < 0.04 
< 0.10 < 0.10 < 0.10 

< 0.10 < 0.10 <'. 0.10 
< 0.1 < 0.1 < 0.1 

91 98 96 
101 " 99 

Soil Soil Soil 
99/10/04 99/10104 99/10/05 

1410051045 

I 
I 
I 
I 

~S657o SIS1056S7l 9905G572 I 
WC-CAMP-1 MSGM-1700mMSGM-6-2 

< 0.003 I 
<O.Ql 
< 0.003 

I 
< 10 

991008 I 
< 0.04 

I 
< 0.10 
< 0.10 
< 0.1 

I 95 
99 

Watc:r Water I 99/10/04 99/09/30 

Soil 
99/10/0:S 

I 
I 
I 
I 
I 
I 
I 
I 
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PHILIP SERVICES 
--o n" ,. __ 

I PHILIP ANALYTICAL 
JO-Nov-99 ANALYTICAL REPORT 
Pac.• 6 of 39 

I C6mt : 
'.Proj eL-t : MDA-99-1 

Philip ID: 99056573 99056574 9905657:5 99056576 990:56577 99056:578 

I Client ID: MSGM•AD! MSGM-6-3 MSGM-9 MSGM-6-1 WC-'DS WC-US 

T•l800m 

Sparcode Parameter Unit MDL 

I 
PHYSICAL 

I 
0107CALC Hardness Tow! • T mg/L 120 361 42-S '.365 163 156 
1107CALC Hardne.,qa Total -D mg/L 128 177 171 

GENERAL INORGANICS 

I 
2105AA04 Cya.nide(SA.0) + Thiocyanarag/L 0_001 < 0_001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

METALS TOTAL 
AJ-T0042 A!Utni.nllm. .mg/!. 0.06 < 0_06 < 0_06 < 0.06 0.07 < 0.06 < 0_06 

I 
Sn-1'0042 Antimony mg/L 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0_02 

Afi-T0042 Ar11c:nic 11'.lg/L 0.04 < 0.04 o_o, < 0.04 < 0.04 < 0.04 < 0.04 
&-T0042 Barium ,ug/L 0.001 0.011 0_043 0.020 0.043 0.040 0.041 
E.c-T0042 Beryllium m)VL 0.0002 < O,O()(U < 0.0002 < 0.0002 < 0.0002. < 0.0002 < 0.0002 

I 
Bi-T0042 Bi.-smurh mg/!. 0.02 <O-C>i < 0_02 < 0.02 < 0.02 < 0.02 < 0.02 
B--1'0042 "Boron m~/L 0.04 < 0.04 0.0:5 < 0.04 0.04 < 0.04 < 0.04 
Cd-T004:i! Cadmium mg:/L 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0,002 
C.a-T004l C11.foium mg/L 0.0.:5 44.2 130 15.0 132 46.8 38.2 

I 
Cr-T0042 Chromium mstL 0.002 0.002 0.006 < OJXl2 0.00'.3 < 0.002 < 0.00:t 
Co-T0042 Cubru.t mg/L 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 
Cu-T0042 Copper mg/L 0.00:3 < 0.003 O.OH.i < 0.003 0.014 < 0.003 < 0.003 
F,a,...T0042 lron mg/L 0.05 < 0.05 < o.os < 0.05 < o.os 0.08 0. \0 

I 
P~-T0042 Ldltd .rng/1.. 0.0;1 < o.os < 0.03 < 0.0.S < 0.0.3 < 0.0.3 < 0.0.3 
Mg-T0042 Magn~um mg/L a.cs 2.34 8.74 1..31 8.68 11.2 14.6 
Mn-T004l MWlJ;;,'1UletiC mg/L 0.002 < 0.002 < 0.002 0.003 < 0.002 0.007 0.014 
Hg-TO;!JO Mercury mg/L 0.00005 < 0.0000.5 < 0.0000:5 < o.oooos < 0.0000$ < o.oooos < 0.00005 

I 
Mr.t-1'0042 Molybdenum mgfl. 0.005 < 0.005 0.015 < 0.005 0.0\7 < 0.00.$ < 0.005 
Ni-T0042 Nicl.':cl mg/L O.Dl < O.Ql < O.Ql < 0_01 < 0.01 < 0.01 < 0.01 
P_T0042 Phosphuru:. my/L 0.1 < 0.1 < 0_1 < o_, < 0.1 < 0.1 < 0.1 
K_T0042 PQia.,sium mg/L 0.5 < 0.5 5.7 < 0.5 5.3 < 0.5 < 0.5 

I 
Se-T0042 &:lcnium mg/L 0.03 < 0.03 < 0.03 < O.Ol < 0.0.3 < 0.03 < 0.0~ 
Ag-T0042 Silver mg/L 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 
Ni'I_T0042 Sl)dium mg/L 0.5 2.2 17.9 1.5 17.4 10.0 15.8 
Sr-T0042 Strontium mg/L 0.001 0.189 0.520 0.084 o_.sJ4 0.470 0.434 

I 
S_T0042 Sulphur m,g/L 0.1 28.l 11 SI 4.6 118 14.8 1 l.2 
T.i-T0042 Ttll\11."ium mg/L 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 
Tl-T0042. Tbw..lium mi;/L 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.0:S 
su-T0042 Tin mg/L 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

I Matrix Wme~ Water Wut~r Wat« Wati>r Water 
Sampled on: 99/10/04 99/09/~0 ~~/09/lO 99/09/30 99/10/02 99/l0/02 

I CONTINUED on page 7 

·1 

I 
~-----
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PHILIP ANALYTICAL I 
10-Nov-99 ANALYTICAL REPORT 
Pago 7 ot" 39 I Client : 
Pro,iett: MDA-99-1 

Pbillp.ID: 99056573 9SIOS6574 990S65'7S 99056S76 9!i10S6S77 990SfiS78 

I Client ID: MSGM-ADl MSGM-6-3 MSGM-9 MSOM-6-1 WC-OS WC-Us 
T-1800m 

Spari:od11 Parameter Unit MDL 

I 
Ti-T0042 Til.limium mg/L 0.003 < 0.003 <. 0.003 <. 0.003 < 0.003 < 0.003 < 0.003 
V 001'0042 Vana(lium mg/L 0.003 < 0.003 <0.<lm < 0.003 < 0.003 < 0.003 < 0.003 

I Z,1-1'0042 Zinc m,g/L 0.01 < 0.01 o.oi < 0.01 < 0.01 < 0.01 <'. 0.01 

Zr-T0042 Zirconium mg/L 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 

MBTALS DISSOLVED 

I Al-'D0031 Aluminum Di.s~olvolld mglL O.o:2. < 0.02 < 0.0'1 < 0.02 
Sb-D0031 Antimony Di1111olvcd mg/L 0.015 < 0.015 < 0,015 < O.ol5 
As-D0031 Arsenic Dis110lved mg/L 0.04 < 0.04 < 0.04 < 0.04 
'&-D0031 Barium DiHolvccl mg/L 0.001 0.012 (1) 0.04;2. (I) 0.043 

I Bo-00031 Beryllium Di&sol vccl m8/L 0.0010 < 0.0010 < 0.0010 < Cl.0010 
Bi-D003l BiAinuth :Oilll!<l)vcd. mg/I.. 0.01 <0.01 < 0.02 < 0.02 
B--D0031 Boron Dissolved m,WL 0.008 < 0.008 0.012 0.010 
Cd-D0031 Cadmium D.u.solved mg/L 0.002 < 0.002 < 0.002 < 0.002 

I Ca-D0001 CaJcium I>iaRnlved mg/L 0.01 47.3 50.8 42.0 
Cr-D0031 Chromium Dissolved mg/L 0.002 < 0.002 < 0.002 < 0.002 
Cu-D003l Cobalt Dissolv,;l(l mgfL 0.003 < 0.003 < 0.003 < 0.00'.3 
C::1.1-D003 l Copper Pi11solvod mg/L 0.001 < 0.001 < 0.001 < 0.001 
Fe-00031 Iron Dissolved mg/L 0.003 < 0.000 0.07:5 0.094 I Pb-00031 Lead Diaso!ved mg/L 0.02. < 0.02 < 0.02 < 0.02 
Mg-D0031 Magnesium Dissolved mg/L 0.02 2.50 (1) 12..2 16.1 
Mn-D0031 Mang;anes~ Dissolved lngfL 0.002. < 0.002 0.008 (1) 0.016 
Hg-D03JO Mercury Dissolved mg/I.. 0.00005 < 0.00005 < 0.00005 < 0.00005 I Mo-D0031 Molybdenum Dissolved mgfL 0.004 < 0.004 < 0.004 < 0.004 
Ni-D0031 Niclce1 'DiRsolvcd mg/L 0.008 < 0.008 < o.ooa < O.OOB 

P_D0031 Phosphorus Disi;olv.:,u mg/L 0.04 < 0.04 < 0.04 < 0.04 
K _D0031 PoTMsium Oi1!111o!vcd mg/I.. 0.4 < 0.4 < 0.4 < 0.4 I Se-00031 Selenium Dissolved mg/L O.Q3 < 0.03 < 0.03 < 0.03 
Ag-D003J Silvi:r Dissolved mg/L O.Dl < 0.01 < 0.01 < 0.01 
Na_D0031 Sodium t>i~•olvcd mg/I.. 0.01 l.SO 10.s 17.4 
Sr-D003I Strontium Dissolved mg/L 0.001 0.201 (1) O . .SOl (1) 0.474 I s _D0031 Sulfur Dis~olvtd ml}'L 0.03 30.4 16.1 12.3 
Te-D003J Tc:Uurium Dissolv..o mg.IL 0,02, < 0.02 < 0.02 < 0.02 
Tl-D0031 Thallium Di,1111()lvod mg/L 0.02. < 0.02 < 0.02 < 0.02 
Sn-tl0031 Tin Diaao1ved mg/I.. 0.02. < 0.02 < 0.02 < O.Ol I Ti0 D0031 Tirenium Dissolved mg/L 0.00'.:! < 0.003 < 0.000 < 0.003 
V-00031 Vanadium Disaolved m.!_1/L 0.003 < 0.003 < 0.003 < 0.003 
Zn-D0031 Zinc Disaolved mg/L 0.002 0.004 < Cl.002 < 0.002 

I 
M!ltrix Water Wsr.r::r Wlli:cr WarM Watm-W11rer 
Swnpl&d 011: 99/10/04 99/09/30 99/09/30 99/09130 99/10/02 99/10/02. 

I 
CONTINUED on page 8 
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11/15/99 11: 52 FAX 604 444 4511 

tift±i .. 
PHILIP SERVICES 
-- CO" r< ·--

PHILIP ANALYTICAL 

10-Nnv-99 
Pase 8 of 39 

Client : 
Project: 

Sparcode 

Zr-D0031 

MDA-99-1 

ParDmll!ter 

Zitc:onium Dissolved. 

Unit 

mg/L 

Result coau:nents and/or text resulbl : 

PHILIP ANALYTICAL-B.C. 

ANALYTICAL REPORT 

Philip ID ~ 990S6573 990ScSS74 990S6575 
Client ID: MSGM-ADI MSGM-6-3 MSGM-9 

T-1800m 

MDL 

0.003 < o.oos 

Mntrlx Wat« 
&mi.pied on: 99/10/04 

Water 
99/09/30 

Water 
991091:,0 

(1) Diss > Total .. within precisiOn of analytic.al. method. 

14! 0081045 

99056576 990S6S77 
MSGM-6-1 WC-DS 

Water 
99/09/30 

< 0.00::l 

Wat.er 
99/10/02 

99056S78 
we.us 

< 0.003 

Water 
99/10/02 



11/15/99 11: 53 FA.I 604 444 4511 

fi§-
PHILIP SERVICES ·e,:,"'" __ _ 

PHILIP ANAL YT/CAL 
10-Nov-99 
Pa,_~9 of 39 

Client : 
Project: MDA-99-1 

Sparcode Parameter 

PHYSICAL 

Unit 

l 107C'.ALC Hardnes!l Tora.I -D mg!L 
Ol07CALC Hardni>~S Tow -T mg/L 

GENERALINORGANTCS 
2 I05AA04 Cyo.idc{SAD) + Thiooyauateg/L 

ME1'Al..S TOTAL 
Al-T0042 
Sh-T0042 
Aa-T0042 
Ba·T0042 
Bc-T0042 
Bi-T0042 
B-T0042 
Cd-T0042 
Cti-!0042 
Cr-T0042 
Co-T0042 
Cu-T0042 
Pe.-T0042 
Pb-T0042 
Mg-T0042 
Mn-T0042. 
Hg-T0'.310 
Mo-T0042 
Ni-T0042. 
P_T0041 
K_T0042. 
Se-T0042 
Ag-T0042 
Nci_T0042 
Sr•T0042 
S_T0042 
Te-T0042 
Tl-T0042 
Sn-T0042 

Aluminum 
Antimony 
Anenic 
Barium 
&ryllium 
Bismuth 
BQron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
rran 
Le1tcl 
MasnoslUill 
Manganese 
Mercury 
Molybc.lcnum 
Nickel 
Phoaphorw 
Potll$sium 
Selenium 
Silver 
Sodium 
Strontium 
Sulphur 
Tellurium 
Thalli1,1lll 
Tin 

CONTINUED on pagi, 10 

m,g/L 
mg/L 
mitL 
mg/L 
mg/L 
mar/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 
mgt.L. 
mg/L 
mg/L 
mg/L 
a1&/L 
mg/L 

PHILIP ANALYTICAL-B.C. ~ 009/045 

ANALYTICAL REPORT 

Philip ID: 99056579 99056580 9905G5Sl 9SI056.5S:Z 990S6S54 
Client ID: MSGM-TRIB MSGM-ADI MSGM-TRIB MSGM-1700mCM-PTPE 1 

T-1800A 

MDL 

21-0 

0.001 < 0.001 

0.06 
0.02 
0.04 
0.001 
0.0002 
0.02 
0.04 
0.002 
0.05 
0.002 
0.004 
0.00:S 
0.05 
0,03 

0.05 
0.002 
0.00005 
0.00.S 
0.01 
0.1 
o.s 
0.03 
0.03 
o.s 
0.001 
0.1 
0.02 
0.03 

0.02 

Matrix Wmcr 
Sampleil on: 99/10/04 

131 
Wi 

< 0.06 
< 0.02 
< 0.04 
O.Qll 

< 0.0002 
< 0.02 

< 0.04 
< 0.002 

4;2..$1 
< 0.002 
< 0.004 

< 0.003 
< 0.05 
< o.os 

;2..:ZI 
< 0.002 
< 0.00005 
< o.oos 
< 0.01 
< 0.1 
< 0.5 
< 0.03 
< 0.03 
1.6 
0.179 
26.9 

< 0.02 
<. 0.00 

< 0.02 

Wate.: 
99/10/04-

23.4 

< 0.001 

Watet 
99/10/04 

165 
176 

< 0.001 

< 0.06 
< 0.02 
< 0.04 
0.014 
< 0.0002. 
< 0.02 
< 0.04 
< 0.002. 
64.3 

< 0.00:Z 
< 0.004 
< 0.003 
< 0.05 
< 0.03 
3.67 

< 0.002 
< 0.00005 
< 0.005 
< 0.01 
< 0.1. 
< 0.5 
< 0.00 
< o.ro 
2.8 
0.272 
42..4 (1) 

< 0.02. 
< o.o~ 
< 0.02 

W8%1!lr 
99/10/04 

96.7 

< O.OG 
< 0.02 
< 0.04 
0.190 

< 0.0002 
< 0.02 
< 0.04 
< 0.002 
27.7 

< 0.002. 

< 0.004 
< 0.003 
< 0.05 
< 0.03 
6.68 

< 0.002 
< o.oooos 
< 0.005 
< 0.01 
< 0.1 
0.9 
< 0.03 
< 0.03 
4.6 
0.231 
6.4 

< 0.02 
< 0.03 
< 0.02 

Water 
99/10/03 

I 
I 
I 
I 

99056555 

CM-'Pl'PE 2 I 

99.0 

< 0.0(, 

< 0.02 

< 0.04 
0.195 

< 0.0002. 
< 0.0:Z 
< 0.04 
< 0.002 
28.4 

< 0.002 
< 0.004 
< 0.003 
< 0.05 
< 0.03 

I 
I 
I 
I 
I 
I 

6.83 I 
< 0.002 
< O.OQOOS 
< 0.005 
< 0.01 
< 0.1 
0.7 

< 0.03 
< 0.03 
4.6 
0.236 
6.5 

< 0.02 
< 0.03 

< o.o:z. 

I 
I 
I 

W11t~r I 
99/10/03 

I 
I 
I 
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I. 
I E;;i§~ 

PHILIP SERVICES 
---· C on•---

I PHILIP ANALYTICAL 

lO·N~w-99 ANALYTICAL REPORT 

I Pag• JO of:39 

Client : 
Projl!Ct : MDA-99•1 

I Philip ID: 99056579 99056580 99056581 99056582 99056554 99056555 
Clil!Dt ID: MSGM-TRIB MSGM-ADI MSGM-TRIB ..MSOM-l 700mCM-PIPE l CM-PlPE2 

T-1SOOA 

I Sparcode Parameter Uwt MDL 

Ti-T004Z Ti1:a11ium mg/L 0.003 < 0.00! < 0.003 < 0.000 < 0.003 

I V-T0042 Vanadium mg/L 0.00'.:I < 0.003 < 0.003 < 0.003 < 0.003 
Zn-T0042 Zinc mg/L O.Ql < 0.01 < 0.01 0.01 < 0.01 
Zr-T0042 Zirconium .mg/L 0.003 < 0.003 < 0.003 < 0.000 < 0.00:3 

I METALS DISSOLVED 
Al.·D0031 Aluminum Dissolve<! mg/L 0.02 < o.oi < 0.02 < 0.02 < 0.02 
Sb-.D00:31 Antimony Di5llolved mg/L 0.015 < 0.015 < 0.015 < 0.015 < 0.01s 
AR-D0031 Arsenic Dissolved mg/L 0.04 < 0.04 < 0.04 < 0.04 < 0.04 

I BM--D0031 Barium D~"SO!ved n1g/L 0.001 0.004 0.013 0.002 0.014 {1) 
B<'·D003l B.i,rylfa1m Dissolved mgtL 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.00!0 
tli-D003l Biamuth Diaaolvo::d mg/L 0.02 < 0.02 <0.02 < 0.02 < 0.02 
B--D0031 Boron Dissolvc0 mg/L 0.008 < 0.008 < 0.008 < 0.008 < 0.008 

I CJ-D003l Cadmium Dissolved mg/L 0.002 < 0.002 < 0.002 < 0.002 < 0.002 
Ca-D003l ca!cium Dissolved mgtL 0.01 7.83 48.5 8.87 60.1 
C1·-D0031 Chromium DiMolvcd mg/L 0.002 < 0.002 < 0.002 < 0.002 < 0.002 
C.lrD0031 Cobalt Dissolvc0 ing/L 0.003 < 0.003 < 0.003 < 0.00! < 0.003 

I 
Cu-00031 Copper Disaolvcd mg/L 0.001 0.001 < 0.001 < 0.001 < O.O(ll 
Fc-D0031 Iron Di&i;0lvcd mJ,r/L 0.000 0.003 < 0.003 0.006 < 0.003 

Pb-00031 L~d :Oi,iwJved mg!L 0.02 < 0.02. < 0.02 < 0.02 < 0.02 
Mg-D0031 Magne&ium 'Dii;solved mg/L 0.02 0 . .34 2 . .38 0.30 3.(19 (1) 

I 
Mn-D0031 ML'Ulgau~.i, Dissolve<! mg/L 0.002 0.014 0.016 < 0.002 < 0.002 
Hµ•D0310 M•r~ry Dissolveo mg!L o.oooos < 0.00005 < 0.00005 < 0.00005 < 0.00005 
Mo-D0031 Molyhdenum Dissolved mg/L 0.004 < 0.004 < 0.004 < 0.004 < 0.004 
Ni-000.31 Nick.cl Diuolvccl mg/L 0.008 < 0.008 < 0.008 < 0.008 < 0.008 

I 
P_D00'.31 Phosphorus Di.ssolvcd mg-/L 0.04 < 0.04 < 0.04 < 0.04 < 0.04 
K_ D0031 Potassium Dissolve,;! m.g/L 0.4 < 0.4 < 0.4 < 0.4 < 0.4 
Se-00031 Selenium Dissolved mg/L 0.03 < 0.0'.3 < 0.0:3 < 0.03 < 0.03 
Ag-D003l Silver Di&solvcd m~;/L 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

I 
Na_D0031 Sodium Dissolv!K\ mg/L 0,01 1.39 1.74 (1) 1.:34 2.72 
Sr•D0031 Sttootium Dl.Nolved mg/L 0.001 0.025 0.185(1) 0.028 0.255 
s D003l Sulfur Dissolvc,cJ mg/L 0.03 1.74 31.3 I.S5' 44.4 
T~·D0031 T~lu.rium Dissolvea mg/L 0,02 < 0.(12 < 0.0:2 < 0.02 < 0.02 

I 
Tl-DDD31 Thallium Oi11.Rolved n,g/L 0.0:2 < 0.02 < 0.02 < 0.02 < 0.02 
Sn-D00.31 Tin DislCllved mg/L 0.0:2 < 0.02 < 0.02 < 0.02 < 0.02 
Ti-D00:=11 Tita.11ium Dis.solved mill.. 0.003 < 0.003 < 0.003 < 0.003 < 0.00:?. 
V--D0031 Vwwiium Disi;olvet.l mg/L 0.003 < 0.003 < 0.003 < 0.003 <'.O.~ 

I 
Zn-D00:31 Zinc Diaaolvcd mg/L 0.002 0.004 0.005 < 0.002 < o.ooz 

Matrix Wm« Water Water Wtt.tc:r Water Water 

I 
Sampled on: 99/10/04 99/10/04 99/10/04 99/10/~ 99/,0/03 99/10103 

CONTINUED on p~ti U 

I 
I 
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f-!:-i-1 
PHILIP SERVICES 

PHILIP ANALYTICAL 

10-Nov-99 
Page 11 of.39 

Client : 
Pro.jei:t: MDA-99-1 

S~n:ode Parameter 

Zr-D00:3 ! Zirco11ium Di~110Jved 

Unit 

m,g/L 

Result comments and/or text results: 

ANALYTICAL REPORT 

Philip ID : 99056579 99056S80 990S658 l 99056582 990S6554 
C6.ent ID: MSGM-TR!B MSGM-ADI MSGM-TRlB MSGM-1700mCM-PTPE I 

T-1800A 

MDL 

0.003 < 0.003 

Matrix ! Water 
Smnpled on: 99/10/04 

< 0.003 

W11ter 
99/10/04 

< 0.003 

Water 
99/10/04 

< 0.003 

Watcir 
99/10/04 

Wat« 
99/10/03 

(1) Djss > Total, witbJD J)f'ecision of analytical rnethod. 

I 
I 
I 
I 

990S6555 

CM-PIPE2 I 

I 
W= I 99/10/03 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I. 

I ~~;;1~ 
PHILIP SERVICES 
---~on .. ·-··-

I PHILIP ANALYTICAL 
!O-Nov-99 ANALYTICAL REPORT 
Plige 12 Of39 

I Client : 
Pl.·oject: MDA-99-1 

Philip ID: 99056556 990565S7 9905655S 99056SS9 99056560 

I Client .II> : CM-W7-US CM-CAMP-DS CM-CAMP-DS CM-CAMP CM-CAMP 
1 2 -PIPE l -PIPE2 

Spo.rc::ode Parameter Unit MDL 

I 
PHYSICAL 

I 0107CALC Hiircinc&~ Toca.I • T mg/L 45.5 97.S 97.0 

ll07CALC HardnoNts Total -t> mg/L 44.3 167 169 

METALS TOT AL 

I A1-T0042 Aluminum I11g/L 0.06 < 0.06 < o.otS < 0.06 
Sl:,,.T0042 Aniin:son.y mg/L 0.02. < 0.02 < 0.02. < 0.02 
A11-T0042 Ar11cnic mg/L 0.04 < 0.04 < 0.04 < 0.04 
Ba-T0042 Barium mt/L 0.001 0.046 0.193 0,192 

I &,-1'0042 Bwylli1.1-m ing/L 0.0002 < 0.0002 < 0.0002 < 0.0002 
Bi•T0042 .Bismuth mgtL 0.02 < 0.02 < 0.02 < 0.02 
B-T0042 Boron mg/L 0.04 < 0.04 < 0.04 < 0.04 
Cd-T0042 cadmium mg/L o.ocn < 0.002 < 0.002 < 0.002 

I Ca-T0042 Calcium mg/L o.os 1g.8 28.0 27.S 
Cr-1'0042 Chromium mg/L 0.002 < 0.002 < 0.002 < 0.002 
Co-T0042 Cobalt mg/L 0.004 < 0.004 < 0.004 < 0.004 
Cu-T004l C-Op[ler mg/L O.OM <. 0.000 < 0.003 < 0.005 

I Fe-T0042 Iron m~L 0.05 < 0.05 < 0.05 < O.o5 
Pb-1'0042 LMd rn,!l.lL 0.03 < 0.03 < o.o:; < 0.0:3 
M11,-T0042 M11g11e,ium mg/L 0.05 2.67 6.76 6.71 
Mu-T0042 Manga.neae rng/L 0.002 <. 0.002 0.002 0.002 

I Hi-T0310 Meroury m.g/L 0.00005 < 0.00005 < 0.00005 < o.oooos 
Mo-T0042 MolybcJeuum mg.IL o.oos < 0.005 < 0.005 <. 0.005 
Ni-T0042 Nickel mg/L 0.01 < 0.01 < 0.01 < 0.01 

P_ T0042 PhosphOr\lS mg/L 0.1 < 0.1 < 0.1 < 0.1 

I 
K T0042 Potat!lium mg/L 0,5 < 0.5 l.0 1.0 
Se-T0042 Selenium mg/L 0.03 < 0.03 < 0.03 < 0.03 
AJ!,-T0042 Silver mJ1/L 0.03 < 0.03 < 0.03 < o.m 
Na T0042 Sodium mg/L o.5 4.7 4.6 4.5 

I 
St·T0042 Strontium mg/L 0.001 0.092 0.:235 0.234 
S_T0042 SuJpbur mg/L 0.1 13.:S 6.5 6.4 
Tc-T0042 Te1lu·rium mg/L 0.02 < 0.02 < 0.02 < 0.02 
TJ-T0042 Tlntl1ium mi,:/L 0.03 < 0.03 < 0.03 < 0.03 

I 
Sf1-T0042 Tin mg/L 0.02 < 0.02 < 0.02 <0.02 
Ti-T0042 Ti~iwn mg/L 0.003 < 0.003 < 0.005 < 0.003 
V--1'0042 VanM!ium mg/L 0.003 < 0.003 < 0.003 < 0.00:3 
Zn•T0042 Zin¢ mg!L 0.01 < O.ol 0.01 0.01 

I Matrix WM~ Wa.t~r Wa1tr Water Water 
Sampled 1.1n: 99/10/00 99/10/Q'.j 99/10/03 99/10/03 99/10103 

I CONTLNUED QU page 13 

I 
I 



11/15199 11:55 FAX 604 444 4511 

Et1±i• 
PHILIP SERVICES 
--- CO n T' ---

PHIUP ANALYTICAL 

10-Nov-99 
P11i.:~ 13 of:'19 

CHl;!llt : 
Project: MDA-99--1 

Sparcode Pur11meter 

Zr-T0042 Zircoui11m 

METALS DISSOLVED 
Al-D0031 
Sb-D0031 
As-00031 
:a11-00031 
Bc-D00.31 
Bi-D0031 
B--000:;1 
Cd-00031 
Ca•D0031 
Cr-1)0031 
c::~1)()(1'.31 

C.u-D0031 
F.-.D00:'11 
Pb-D0031 
Mg-00031 

Mn-D0031 
H~-D0010 
Mo-D003 l 
Ni-D0031 
P_0003l 
K_D00.3l 
s~ooo::n 
Ag-00031 
Na_D0031 
Sr-D003 l 
S_D00.31 
Tc-D0031 
TI-DOD3I 
Sn-D00:31 
Ti-D00.3J 
v •. 00031 
Zn•D0031 
ZT-I)0031 

Aluminum Dillsolve<I 
Antitnolly Dissolved 
Ar11enic Dini;olvcd 
Bariu.m Diasolvcd 
Beryllium Dissolved 
Biamuth Dinolvt6 
Boro11 OiRllOlved 
Cadmium Dis&olvcd 
Calcium Dis.solved. 
Chromium Dio11oivcd 
Cobalt Oivsolvo,d 

Copper Dissolved 
Iron Di11solved 
Lciul Disaolvt1d 
Magnesium Dissolved 
Ma.nganc11e Dill80.lvcd 
Mercury Di~solv,Kl 
Molybdenum Djj:solv~d 
Nickel Dis110lvcd 
Phnsphorw; Dissolved 
Pouu;sium Dissolv.o 
Selenium Di1111olvcd 
Silvc.r Di1111otvcd 
Sodium Dissolvo1d 
Strontium Diaeolved 
Sulfur Di~solved 
T;,llurium Dissolved 
Tballium I>ii;solvcd 
Tin Dissolved 
Titimium Dis1olve<l 
Vtwadi11cn Dissolved 
Zin._ Dissolved 
Zirconium Di1115ol\1t,,I 

CONTINUED on pitge 14 

PHILIP ANALYTICAL-B.C. !410131045 

I 
I 

ANALYTICAL REPORT I 
I 

Pbilip JD! 99056556 99056.557 99056SS8 99056559 99056560 
Client ID: CM•W7•US CM•CAMP-DS CM-CA.MP-DS CM-CAMP CM-CAMP I 1 2 •PIPE 1 ·PIPE2 

Unit MDL 

mg/L 0.003 < 0.000 < 0.00.3 < 0.003 I 
mi.i/L 0.02 < 0.02 < 0.02 < 0.02 I mg/L O.OJ5 < 0.015 < 0.015 < 0.01S 
mg/L 0.04 < 0.04 < 0.04 < 0.04 

mg/L 0.001 0.043 0.0:\8 0.038 I rng/L 0.0010 < 0.0010 < 0.0010 < 0.0010 
ing/L O.Ol < 0.0:2. < 0.02 < 0.02 

m&fl. 0.008 < 0.008 < 0.008 < 0.008 
mg/L 0.002 < 0.002 0.063 0.063 

I mg/L 0.01 13.3 46.5 46.9 
mg/L 0.002 < 0.002 < 0.00;2 < 0.002 
mg/L 0.003 < 0.003 < 0.003 <. 0.003 

mg/L 0.001 0.002 0.087 0.091 

I mg/L 0.003 0.005 0.028 0.017 
mg/L 0.02 < 0.02 < 0.02 < 0.02 
mg/L 0.02 2.70 (1) 12.4 12.5 
mg/L 0.002 < 0.002 0.818 0.834 

I i:ng/L 0.00005 < o.OOOOS < 0.00005 < o.oooos 
mg/L 0.004 0.005 < 0.004 < 0.004 
mg/L 0.008 < 0.008 < 0.008 < 0.008 
mg/L 0.04 < 0.04 < 0.04 < 0.04 

I i:ng/L 0.4 0.8 (I) l.7 1.8 
mg/L 0.0.3 < 0.03 < 0.03 < 0.03 

mg/L 0.01 < 0.01 < 0.01 < o.oi 
mg/L 0.01 4.52 S.07 S.19 

I mg/L 0.001 0.089 0.414 0.4:ll 
mg/L O.o3 13 .6 (1) 22.9 :2.3.1 

mg/L 0.02 < 0.02 < 0.02 < 0.02 
mg/t. 0.02 < 0.02 < 0.02 < 0.02 

I mg/L 0.02 < 0.02 < 0.02 < 0.02 
mg/L 0.003 < 0.003 < 0.000 < 0.003 
mg/L 0.003 < 0.003 < 0.00.3 < 0.00.3 
mg/L 0.002 0.006 3.88 3.95 
m!J,IL 0.003 < 0.003 < 0.003 < 0.003 

Matrix Water Water w~ Wa~r Water 

~plcdoa.: 99/10/03 99/10/03 99/10/0;! ~/10/03 99/10/03 

I 
I 
I 
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Result comments and/or text results ; 

PHILIP ANALYTICAL-B.C. 

ANALYTICAL REPORT 

(1) Diss > Total, within precision of analytical method. 
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I 
Duplicate MDL Unit Rcmttivc Pal'a,nater Client ID Philip ID Sample 

Con..::. Cone. 9li Diff. 

Cyanide Tow.! MSGM-6--2 9905656'.2 0.22 0.21 0.02 ug/i,: 4.65 
I 

CyMic!e(SA):)) + Th\ocyanate MSGM-T4 99056565 S9 Gl 0.02 ug/g -3.33 

Cya11io.i W.A.D. MSGM-T4 99056565 0.07 0.08 0.02 uglg -l:3.:33 I Mercury MSGM•6-3 99056574 <'. 0,00005 < 0.00005 0.00005 mg/L 0.00 
Silver MSGM-1700m 99056582 < 0.0:3 < 0.03 0.03 ing/L o.oo 
Al\ltnui\ltn MSGM-1700m 9905658:2 < 0.06 < 0.06 0.06 m,g/L o.oo 
Arocnic MSGM-1700m 990S65l!'.2. < 0.04 < 0.04 0.04 mtfL 0.00 I BfJron MSGM-1700m 99056.582 < 0.04 < 0.04 0.04 mg/1.. 0.00 
Barium MSGM-1700m 9SJOS6Sa:z 0.0\4 0.014 0.001 ms/L 0.00 
B.:ryllium MSGM-1700m 99056582 < 0.0002 < 0.0002 0.0002 mg/L o.oo 
Bismuth MSGM-1700m 99056582 < 0.02 < o.oz 0.02 mg/L 0.00 I Calcium MSGM-1700m 99056587. 64.3 63.8 o.os msfL 0.78 
Cadmium MSGM•I700m 99056582 < 0.002 < 0.002 0.002 mg/L 0.00 
Cobalt MSGM-I700m 99056582 < 0.004 < 0.004 0.004 mg.IL o.oo 
Clirornium MSGM-1700m 99056582 < 0.002 < 0.002 0.002 mg/L 0.00 I Copper MSGM-1700m 99056582 < 0.003 < o.003 0.003 mg/L 0.00 
lrcm MSGM-1700in 9':l0565S2 < 0.05 < 0.05 0.05 msfL 0.00 
Potas.1ium MSGM-1700m 951()56582 < 0.5 < 0.5 o.s mg/L o.oo 
M.a.gnei;ium MS0M•l700m 99056582 3.G7 3.64 0.05 mg/L O.S2 I Manganc11c MSGM-1700i:n 99056582 < 0.002 < 0.002 0.002 mg/L 0.00 
Mvlybdenu111 MSGM-1700.m 99056582 < 0.005 < 0.005 0.005 .mg/L 0.00 
Sodium MSGM•1700m 99056582 2.B 2.8 0.5 mg/L 0.00 
Nickel MSGM-l700m 9'i1056S!!2 < 0.01 < 0.01 0.01 mg/L 0.00 I Ph D!!p h OTUS MSGM-1700m 99056582 < 0.1 < 0.1 0.1 mg/L 0.00 
Lead MSGM-1700m 99056582 < 0.03 < 0.0'3 0.03 mg/L 0.00 
Sulphur- MSGM·l700m 99056SS:;t 4:2.4 42.0 0,1 m!l'/L 0.95 
Allt1i:n.,ny MSGM-l700m 99056582 < 0.02 < 0.02 0.02 mg/L 0.00 I Selenium MS0M•1700m 99056582 < 0.03 < 0.0:3 o.ro mg/L 0.00 
Tiu MSGM-I700m 99056582 < 0.02 < 0.02 0.02 mg/L o.oo 
S~ti\im MSGM-l700m 9905658:2 0.272 0.269 0.001 mg/L 1.11 
Tclluriun, MSGM-1700m 99056582 < 0.02 < 0.02 0.02 mg/L 0.00 I Titanium MSGM·1700m 99056582 < o.oos < 0.003 0.00:3 mg/L 0.00 
Thallium MSGM-l700m 99056582 < 0.0:3 < 0.03 0.09 mg/L 0.00 
Vanadium MSGM-1700m 99056582 < 0.00;:! < 0.00:3 0.003 mg/L 0.00 
Zinc MSGM•l700m 990S6582 < 0.01 < 0.01 0.01 mg/L 0.00 

I Ziri::oni\1m MS0M-l700m 99056.582 < 0.003 < 0.003 0.003 mg/1.. 0.00 
l.)'l'I.Dide(SAO) + Thiocyanate MSGM-1700m 99056582 < 0.001 < 0.001 0.001 mglL 0.00 
Silver CM-CAMP-DS l 5)~~6557 < 0.03 < 0.03 0.03 mg/L 0.00 

I 
I 
I 
I 
I 
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Parameter 

A1uminu1n 
ArKC1llC 

Boron 
Barium 
Beryllium 
BiAmuch 
Calciu:rn 
Caitumium 
Cohalt 

Chromium 
CC>PP•r 
Iron 
Potassium 
Magne~ium 
Manganese 
Molybdenum 
Sodium 
Nickel 
Phinpb.urull 
LOlw 
Sulphur 
Antimuny 
Selenium 
Tln 
Strontium 
Tdlurium 
Titanium 
TNi\l.l iu-m 
Vl!Mdium 
Zinc 
Zirconium 

Cli6IltlD 

CM-CAMP-CS l 
CM-CAMP·DS 1 
CM-CAMP-.DS I 
CM-CAMP-DS 1 
CM-CAMP.DS 1 
CM•CAMP•DS l 
CM-CAMP-OS 1 
CM-CAMP-OS 1 
CM-CAMP0 DS 1 
CM-CAMP-OS I 
CM-CA.MP-DS 1 
CM-CAMP-OS l 
CM-CAMP-DS J 

CM•CAMP•DS 1 
CM-CAMP-DS 1 
CM-CAMP-DS 1 
CM-CAMP-DS 1 
C.M-CAMP-DS 1 
CM-CAMP-DS 1 
CM-CAMP-OS 1 
CM-CAMP-DS l 
CM-CAMP-DS l 
CM-CAMF>-DS 1 
CM-CAMP-DS l 
CM-CAMP•DS 1 
CM-CAMP-DS 1 
C.M-CAMP•DS l 
CM-CAMP-:OS 1 

CM-CAMP-DS l 
CM-CAMP.DS l 
CM-CAMP-PS 1 

PHILIP ANALYTICAL-B.C. 

DUPLICATE SUMl'v.lARY 

Philip lP Sample 
Con~. 

99056557 < 0.06 
~~56557 < 0.04 
99056557 < 0.04 
99056557 0.193 
99056557 < 0.000::Z. 
990S65S7 < 0.02 
99056557 28.0 
99056557 < 0.002 
990S65S7 < 0.004 
99056551 < 0.002 
99056557 < 0.003 
99056557 < 0.05 
99056557 1.0 
99056557 ti.76 
99056S57 0.002 
99056SS7 < 0.005 
990.56SS7 4.6 
99056557 < 0.01 
99056557 < 0.1 
99056557 < 0.03 
99056557 6.5 
990S65S7 < 0.01 
99056557 < 0.03 
99056557 < o.oz 
990.56557 0.235 
99056557 < 0.02 
99056557 < 0.003 
99056557 < 0.03 
99056557 < 0.003 
99056557 0.01 
99056557 < 0.003 

Duplica.tc 
Cone. 

< 0.06 
< 0.04 
< 0.04 
O. l!iO 

< 0.0002 
< 0.02 
28.2 

< 0.002 
< 0.004 
< 0.002 
< o.003 
< 0.05 
1.0 
6.69 
0.002 

< 0.005 
4,.5 

< 0.01 
< 0.1 
< 0.03 
6.4 

< 0.02 
< 0.03 
< 0.02 
0.232 

< 0.02 
< 0.003 
< 0.03 
< 0.003 
< 0.01 
< 0.003 

MDL 

0.06 
0.04 
0.04 
0.001 
0.0002 
0.02 
o.os 
0.00;2 
0.004 
0.00:Z 
0.003 
0.05 
0.5 
0.05 
0.002 
0.005 
0.5 
0.01 
0.1 
0.03 
0.1 
0.02 
a.as 
0.02 
0.001 
0.02 
o.oo.; 
0.03 
0.003 
0.01 
o.oo:, 

Unit 

mr/J.. 
1ng/L 
mg/L 
mg/L 
mg/L 
ms/L 
mg/L 
mg/L 
ml;YL 
mg/L 
mg/I. 
1ng/L 
mg/L 
mgfL 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

m&:IL 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

1410161045 

Rdil.tive 
% Piff. 

0.00 
o.oo 
0.00 
1 .57 
0.00 
0.00 

-0.71 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
l.04 
0.00 
0.00 
2.20 
0.00 
0.00 
0.00 
1.55 
0.00 
0.00 
0.00 
1.28 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
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SPIKE SUMMARY 

ParamoKer Cl~ntlD 

Cyanido(SAD) + Thioc:yanatc Blaalk Sp ilcc. &tub : 

C)lanide W.A.D. BJ.imk Spib. Batch: 

Aluminum Blallk Spi.Kc. Batch ; 

Bari\l.ro Blank S-pike. Batch : 

Calciu.m Blank Spike. Bw1¢h: 

CadmiLlm Blank Spike. Bi!l\lh ; 

Cobc.Jr Blank Spilce. Batell : 

Chromium Bild.Dk Spike. Batch : 

Capp.rr Blank Spike. Batch : 

1('11\ Blt\Dk Spik•. latch : 

MaptcEium Blenlc Spiki. ».tell : 

M~oe,JJe Blank Spike. Bu.I.ch; 

Nlc::k~l Blimk Spiko. Batch : 

Lc,ad 'El Janie Sp ilcc. B&uc:h ; 

Str1:1ntium Blank Spike. B~h : 

Vamwium Blarlk S-pike. Batch : 

Zinr.: Blank Spike. Batch : 

M;,ri:uty Blank Spilcc. B11te1h : 

Cyanide Total Blank Spike. :BM1;1h : 

Cywiid~(SAD) + Thiocyanate MSGM-T4 

Cya11icie W.A.D. MSGM-T4 

l:lenzamc Blank Spike. Batch : 

·rntucne Blank Sp~. Batiili : 

Etllylb~a,.;ene Blank Spilce. Batch: 

8eLlZCl1C Blank Spilce. Batch : 

Toluen.- .BlMk Spike. Ela.tell : 

Etbylb;,,u:nne. Blank Spii<;!<. "Batch : 

cyaniclc(SAD) + ThiO,::YN14!1t& Blank Spike. Bar.,;\b : 

Alui:ni.Il.um lalank Spike. Batch : 

B•>toJ:l 'Blank Spike. &ooh ; 

&rium .Blmlk Spike . .Batcl1 : 

Bo~yllium Blfalk Spike. Batch : 

Bismuth Bl:flllk Spike. Bi.tccb : 

Calcium Blunk Spike, Batch : 

Clidmiurn Blank &pike. &.tch : 

Cobalt Blank Spike . .Batc.h : 

Chromillm Blank Spike. Butch : 

C'..opper Blank Spike. Bawb: 

1'hilip 1D 

94101657 
941016S51 
94203406 
94203406 
$14.l0:3406 
94203406 
94203406 
94203406 
94203406 
94203406 
94203406 
94ll'.l:!o406 
9420:3406 
94203406 
9420:3406 
94203406 
94203~ 
94203410 
94101861 
99056565 
990S65CSS 
9520456'3 
9S204563 
95204:563 
95204560 
95204560 
95204560 
94101657 
9420340:2. 
94:203402 
94203402 
94203402 
942.03402 
94203402 
94203402. 
94203402. 
942.03402 
9420:3402 

Sample 
Cone. 

< 0.02 
< 0.02 
< 10 
< 0.1 
< 40 
< 0.2 
< 0.3 
0.2 

< o.s 
< 10.0 
< 10 
< 0.2 
< O.l! 

<2 
< 0.1 
<.'. 0.:3 
0.6 

< 0.05 
< 0.02 
S9 
0.07 

< 0.04 
< 0.10 
< 0.10 
< 0.04 
< 0.10 
< 0.10 
< 0.001 
< 0.06 
< 0.04 
<'. 0.001 
< 0.0002 
< 0.02 
0.06 

< 0.002 
< 0.004 
< 0.002 
< 0.003 

Sample& 
Spike Con~. 

0.40 
0.41 
8070 
104 
137000 
33.1 
28.5 
45.1 
747 
21100 
6190 
430 
230 
no 
197 
17.0 
6990 
6.40 
0.32 
96 
0.:..1 
l.:3 
l.1 
2.1 
2.1 
2.l 
2.1 
0.020 
3.86 
0.96 
0.095 
0.0906 
1.94 
10.2 
0.191 
0.286 
0.289 
0.196 

Spike Unit 
Amount 

.4 ug/g 
.4 ugls 
9518 ug/g 
102. ug/g 
1:37000 ug/g 
:34 ug/g 
2S ~gig 
44.35 ug/g 
690 ug.lg 
20406 ug/g 
6086 ug/g 
425 ug/g 
2:31 ufl,lr. 
233 ug/g 
:..02 u.g/g 
19 us,'g 
6775 \lg/g 
6.25 ug/g 
.4 ug/g 
46.5641 u.g/g 
.46:5641 ug/g 
2.15 ug/g 
2.15 ug/g 
2.15 ug/g 
:n.s ug/g 
2.JS u,Glg 
2.15 ui;:;/11 
.02 mg/L 
4 mg/L 
l mg/L 
.l m.g/1. 
.1 mg/L 
2 mg/L 
10 msJL 
.2 m~ 
.3 mg/L 
.3 m.g/L 
.2 mg/1. 

141017 /045 

I 
I 
I 
I 

Percent 
Ree:nvery 

96 
I 

101 
B5 I 102 
100 
9'7 
102 I 101 
108 
10:3 
102 I 101 
100 
99 
98 I 89 
10:3 
102 
80 I 81 
30 
105 
98 I '11 
99 
97 
99 I 98 
97 
96 
95 I 91 
97 

101 
95 I 95 
96 
98 

I 
I 
I 
I 
I 
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Ps:r.w:nctor 

Iron 
Pot.."1.">Rium 
Mag11c1,ium 
Ma.t\PlleAC 
Mulyl>dtll\11n 
Sodiuin 
Nick.cl 
Pho:sph(•tUS 
Sulphur 
Anrimony 
Tin 
Stroutit1m 
T•llurium 
Titwiium 
Thallium 
Vanadium 
Zinc.: 
Zirconium 
Mcroury 
Aluminum Dissolved 
Arse,1io Dis11Qlvcd 
Boron Dia~olvdd 
Barium Dissolved 
Bli!?YlliU1ll DiHolvcd 
"SiRmutl1 Diuolved 
C.Uoium Di$,ulv•d 
Cadmium Dissolvei;I 
C,:,l:',alt Diasolvod 
Chromium Di!.!iolved 
Copper Oia!lalved 
lro11 Dt9solVdd 
Potas~i11m Di11solve.:l 
Mag11~,i.i11m Dissolved 
Mangwici;e Dissolved 
Mulyt>u.:num Disoolve4 
Sodi.uin Di.~solvcd 
Nickel DissolvoMi 
'Pho~phorus Ditii;olved 

SPIKE SUMMARY 

Cl~.11t1D Philip ID 

Blank Spike. Batch : 94203402 
'Blank Spike. Batch: 94203402 
Blank Spike. &tell : 94203402 
'Blank Spike. Buloh : 94:203402 
Blank Spike. Batch : 94203402 
Blank Spike. Ruch: 94203402 
Bw.nk Spikc1. &toll : 94203402 
B19llk. Spike. Batch : 94203402 
Blank Spoo:. :&t()}i : 94203402 
Blank Spike. Bai,;:h : 94:2.03402 
Bll&llk. Spike. Ba.ti:h. : Sl4:2.03402 
Blank Spike. Batch : 94203402 
Blank Spika. 'Elatch : 94203402 
Bbmk. Spikt:. Batch : 51420:3402 
Blilllk Spike. Batoh : 94103402 
l:!\an'k; Spllce. "Batch : 94203402 
Bllmk Spike. Batch, 9420340:2. 
Blank Spike. Patch : 94203402 
Blank Spike. Ba~ : 9420338l 
Bl&.nl, Spilce. Bat:¢h : 94:2034(0 
Blank Spike. Batob : 94:2.03403 
Blank Spike. Batch : 94203403 
Blank Spike. Batch: 94203403 
Bllmk Spib. Batch , 94203403 
Black Spikeo. 'E!,su,h : 94203403 
Blmtlc Spike. BII.C'lb : 94203403 
Blank Spike. Be.r.ch : 942.0M~ 
B1Mk Spike. Ba.tch : 94203403 
Blank Spike. Batch: 94203403 
Blflllk Spllc~- Batch : 94103405 
Blank Spike. Batuh : 94203403 
Blank Spike. Bat()}i : 94203403 
Blaiik Spike. Batch : 9420:3403 
Blank Sp ilce. B.itcli : 94203403 
Bhmk. Splice. Batch : 94203403 
Blank Spike-. Batch : 94203403 
Blrmk Sp.ike. ~b : 94203403 
Blan'k Sp ikc.. "Batch : 94203403 

Siimplci 
Cone. 

< 0.05 
< 0.5 
< o.os 
< 0.002 
< 0.005 
< O.S 
< 0.01 
< 0.1 
< 0.1 
< 0.02 
< 0.02 
< 0.001 
< 0.02 
< 0.003 
< 0.00 
< 0.()0'j 

< 0.01 
< 0.00.'l 
< 0.00005 
< 0.02 
< 0.04 
< 0.008 
< 0.001 
< 0.0010 
< 0.02 
< 0.01 
< 0.002 
< 0.003 
< 0.002 
< O.OOl 
< 0.00:3 
< 0.4 
< 0.02 
< 0.002 
< 0.004 
< 0.01 
< 0.008 
< 0.04 

Sample& 
Spike Cone. 

0.97 
43.3 
4.86 
0.191 
0.394 
5.0 
0.78 
3.9 
9.S 
t.68 
1.93 
0.095 
1.99 
0.';288 
1.84 
0.479 
0.19 
0.288 
0.00047 
3.97 
3.94 
1.01 
o.m 
0.0945 
2.04 
10.6 
0.198 
0.296 
0.299 
0.203 
1.01 
44.S 
5.04 
0.197 
0.403 
5.21 
0.814 
4.00 

Spike Unit 
Amount 

1 lll!IL 
44-7 mg/L 
5 mg/L 
,2 mg/L 
.4 m,g/L 
5 m.l:fL 
,8 m1/L 
4 mefL 
10 mg/L 
1.62 mg/L 
2- mg/L 
. I mg/L 
2 mg/L 
.28 mg/L 
2 mg/L 
.5 mglL 
,2 mg/L 
.3 mg/L 
.0005 mg/L 
4 mg/L 
4 m.g/L 
l mg/L 
-1 mg/L 
.1 mg/L 
2 m.g/L 
10 mg/L 
.2 mg/L 
-3 mg/L 
.3 mg/L 
.2 mg/1.. 

1 mg/L 
44.7 mg/L 

5 mg.IL 
.2 mg/L 

.4 mg/L 
s mg/L 
.s mg/L 
4- mg/L 

141018/045 

Percent 
Rtcovery 

97 
97 
97 
9S 
98 
99 
97 

97 
95 
J04 
96 
95 
99 
103 
$12 
96 
96 
96 
94 
99 
98 

101 
97 
9~ 
10l 
106 
99 
99 

100 
101 
101 
100 
101 
99 
101 
104 
10:i 
100 
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I 
F'w:tuD&er Cli~tlD Philip ID Sample Sample&. Spil<:c Unit Pm-cent 

Cone. Sp.ike CQnc. Amount Recove1y 

I 
uad Di.,solvad Blailk Spike. Batch: 94203403 < 0.02 1.96 2 mg/L 98 
Sulfur Disi;olve<l Blank Spike. Blilcli : 9420040S < 0.03 10.1 10 mg/L 101 
Ancimony Dinolved Blank Spike. Bw:cli : 94203403 < 0.01.5 1.77 1.6:2 mg/L 109 I Selenium DiS11olvCld. Bllilllk Spikt. Bat¢ll : 942M403 < 0.03 3.0t 3 mg/L 100 
Tin Di~1olve<I Blank Spike. Batch : 94203403 < 0.02 1.98 :i. mg/L 99 
Strontillm Di~:,.olved Blunk Spike. Batch; 94203403 < 0.001 0.098 .1 mg/L 9S 
'Tellurium Dill,olve<J tl)an'k; Spike. "Batch : 94203405 < 0.02 2.06 2 mg/L 103 I TitMiUIIL DjuoJvfJ(I Bhmk Spilce. Batch : 94203403 < 0.003 0.299 -l8 mg/L !07 
Thallium Dissolved Blallk. Spike. Batch ! 94203403 < 0.02 1.9S 2 mg/L 97 
Vlillll!ldivm DillsoJved Blank Spike. Bllteh : 94203403 < 0.003 0.496 .s mg/L 99 
Zin~ DisRQlved Blmik Spike. Batch : 942.03403 < 0.002 0.199 .z mg/L 100 I Zin:unium Di:.solvol4 Blan~ Spike. 'Batch : 9420S403 < 0.003 0.298 .3 mg/L 99 
Mercury Dissolvtd Bla.ok Spike. Batch : 9420339S < 0.00005 0.00045 .0005 mg/L 90 
M<'!:C.Ury MSGM-6-3 99056574 < 0.00005 0.00053 .ooos mg/L 110 
Alumuium Oi.!!(l()lved Bwik Spike. Batch: 94203413 < 0.0:Z 3.80 4 mg/L 95 I Arsenic Disi;ofv-,<l Blank Spike. &ttch : 9420341:3 < 0.04 3.92 4 mg/L S/8 
Bor<ln Du:golv;;,d Blank Spike. Bwtcb. : 94203413 < 0.008 0.963 mg/L 96 
BfltiULll 1)ia.1nlvcd Bwnk: Spike. Batch: 94203413 < 0.001 0.090 'l mg/L 90 
Beryllium Dissolved fllallk Spike. Batch : 94203413 < 0.0010 0.0934 -1 mg/L 93 I Biliml.ltu Di$$,:,lv~ Blank Spike. Batch : 94203413 < 0.02 2.07 2 mg/L 104 
Calcium DiHolved Blank Spib. Batch : 94:203413 <:'. 0.01 9.73 10 :ing/L 97 
Cadmium Di.11~lved Blank Spike. Batch : 94203413 < o.oo:z 0.207 .2 mg/L 103 
Coblllr. DiA11olvcd Bumi, Spike. Batch: 94203413 < 0.003 0.312 .3 mg:/L 104 I Chromium Dissolved Bl.aJilc Sp ilce. Batch : 94203413 < 0.00:2. 0 • .302 .;I mg/L 101 
Cnppcr Dis11olved Ble:nk Spike. Batr:h: 94203413 < 0.001 0.191 ,2 mg/L 96 
Iron Dii.solved l31ank Spike. &tc:h : 9420341.3 < 0.003 1.01 1 mg/L lO! 
Powsh1m Disf!QJved Blank Spike. Bw:ch : 942.03413 < 0.4 42.6 44.7 mg/L 96 I Ma.gncYlum Dissolv-,,J Blllilk Spike. Batch: 9420341:3 < 0.02 4.86 .s mg/L 97 
M,Lll.lr,'11ll'O':ii~ Dissolv•cl. Blank Spike. Batch : 94203415 <: 0.002. 0.199 .2 ms/L 100 
Mo1yb<lenwn Di11Rolved Blllnk Spike. Bisteh : 94203413 <'. 0.004 0.412 .4 :m.g/L 103 
Sodium D\ssoJv-,c.l Blank Spike. Batch : 9420:3413 < 0.01 4.S3 5 mg/L 97 I Nicl<:el Di$;j0)v~ f.lle.1'1lc Spi~c. Batch : 94203413 < 0.008 0.820 .8 mg/L 103 
Ph<u1phQruR Diasolvcd Blank Spike. Batch : 94203413 < 0.04 4.06 4 .mg/L 101 
Lead Dinolv<'Cl Blank Sp~. Batcb : 9420:3413 < 0.02 2.07 2 mg/L 104 
Sulfur Diasolvi,<l Blank Spike. :Batch : 9420341S < 0.03 10.1 10 mg/L 101 I .I\Jltimouy Dii,;olvcd Bllillk Spik..:. Baum : 94203413 < 0.015 1.79 1.62 .mg/L 111 
Selenium Dlssolvc<i Bltulk Spikt. Batch : 94:203413 < 0.0:3 2.97 3 mg/'1.. 100 
Tin Dissolv~ Blank Spike. Batch: 94203415 ~ 0.02 2.12 2 mg/L 106 

I 
I 
I 
I 
I 
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ERVJCES 
"" "'-· -

PHILIP ANALYTICAL 

10-Nov-99 
Pap:c20 of39 

Strontium DiaMoivcc.l 
Tclluriulll Dissolved 
Tiumiuw. Di.ss~,Jved 
Thallium DiAitolved 
V1mil.lli1.1m Di..ssolved 
Zinc Oifiaolvcd 
Zirconium Dissolvt<I 
Mu1::ury Di~i.ulved 
Cobalt 
Clu:umium 
Copper 
Mwl):l1UIC:S9 

Zinc 
Cy.\11ida(SAD) + Thiocyanate 

Aluminum Diasolved 
Ar»=ic Dis:11olv~I 
Boron Di$solved 
.Barium Dissolved 
Beryllium Dissolved 
Bi&muth DiHolvCl:I 
C,1Iclum Di11$olved 
C-il.dmium Dis»olvecl 
Cobalt Dissolved 
Chron1ium Diesolvcd 
Copper Dissolved 
Iron Di$solv~l 
Poms.~iurn Pii1solved 
Magne~ium Dis~olvi:d 
Mm.1,-.nese Dissolved 
Molybd011t1tn. Di$:,olv1>d 
Sodium Dissolved 
Nickel Dissolv~ 
Pl10$[lllorull Di1111olvcd 
L=d Ditisolvcc.J 
Sulfu, Dis,o\ved 
Antimony Dis~olvcd 
Selenium Dissolved 
Tin Di$solvEic1 

SPIKE SUI\1MARY 

Client ID 

Blank Spa. BatolJ : 
Blank Spike. Baroh : 
Bllillk Spike. Batch ; 
Blmlk Spike. Baw.h : 
Blank Spike. Batch : 
Bllimk Spike, Bl\tQ.h : 
Blank Spike. Batch : 
Blank Splke. Batch: 
MS0M-1700m 
MSGM-1700m 

MSGM-l?OOm 
MSGM-l700m 
MSGM-l700m 
MSGM-l?OOm 
BJ..mik Spike. Batch ; 
.Blank Spike. "Batch : 
Blank Spike. Batoh : 
Blank Spike. Batch : 
Bumlc Spike, Batch ; 
Blt.Ullc Spiko. Bawh ; 
Blank Spike. Batcb : 
Blank: Spllce . .Bei.tci:I : 
Blank Spike. t!atcb : 
B1anlc Spilc~. Batch : 
Blflllk Spike. Ba~h ; 
Bla.nk Spike. &tcb : 
Blank Spike. Batch : 
Blank Spike,. Batch : 
Blank Spike. Batch : 
1:llank Spike. tlatcb : 
Blank Spilce. Batt.:h ; 
Blallk Sp:ike . .Batch : 
BWllk Spike. Batch : 
.Blank Spike-. Bat.ch : 

Blank Spike. Batch : 
Blimk Spike. &tub : 
Blank'. Spike. Batch ; 
Blank Spike. Batch: 

Pbilip ID 

94203413 
94:Z.03413 
94203413 
942.03413 
94203413 
94~413 
94W413 
9420::1443 
990565&2 
99056582 
9SI0565S2 
99056582 
99056582 
99056S82 
94203444 
9420!444 
94203444 
94209444 
94:Z.03444 
94203444 
94203444 
'i14203444 
94203444 
94203444 
94203444 
94203444 
94203444 
~420:;444 
94203444 
94:2.03444 
94205444 
94203444 
94203444 
94:203444 

94:2.03444 
94203444 
94203444 
94203444 

< 0.001 
< 0.02 
< 0.00.3 
< 0.02 
<'. 0.003 
< 0.002 
< 0.003 
< o.oooos 
< 0.004 
< 0.002 
<'. 0.000 

< 0.002 
< 0.01 
< 0.001 
< 0.()l 
< 0.04 
< o.ooa 
< 0.001 
< 0.0010 
< 0.02 
< 0.01 
< 0.002 
< 0.003 
< 0.002 
< 0.001 
< 0.003 
< 0.4 
< 0.01 
< 0.002 
< 0.004 
< 0.0) 
< 0.008 
< 0-04 
< 0.02 
< 0.0S 
< 0.015 
< 0.03 
< 0.02 

Sample& 
Spike Com:. 

0.0$11 
2.o7 
0.288 
2.03 
0.483 
0.204 
0.290 
0.00045 
2.04 
2.03 
2.11 
2.03 
2.08 
0.021 
3.70 
3.76 
0.904 
0.087 
0.0861 
1.92 
9.411 

0.191 
0.285 
0.283 
0.187 
0.9SO 
42..0 
4.68 
0.187 
0.39S 
4.64 
0.770 
'!.77 
1.92 
9.49 
1.65 
2.75 
1.93 

Spike 
Amount 

.1 

.28 
2 
.5 
.l 
.3 
.0005 
2 
2 
2 
2 
2 
.02 
4 
4 
l 

.1 

.1 
2 
10 
.2 
.3 

.:3 

.2 
l 

44.7 
5 
.z 
.4 

5 
.8 

4 
2 
10 
1.62 
3 
2 

Unit 

mg/L 
mg/L 
.zng/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

m.llfL 
mg/L 
mg/L 
mg/L 
mg/I.. 
mgfl. 
mg/L 
rog/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mwL 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg.IL 
m'{/L 
mg/L 
mg/L 
m.g/L 
mg/L 
mg/L 
mi;/L 
mg/1... 

~ 0.20/045 

Pc:rucmt 
Rei:ove,ry 

91 
103 
103-
101 

97 
102. 
97 
90 
102 
101 
106 
102 

104 
107 
92 
94 
90 
87 
86 
96 
!.IS 
96 
95 
94 
93 
95 
93 
93 
93 
98 
93 
96 
94 
96 
9S 
102 
91 
97 
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I 
r;;i;;J~ I PHILIP SERVICES ---n C, n e.---

PHILIP ANALYTICAL I SPIKE SUMMARY IO•Nov-99 
Pag•21 of39 

I 
Parc'llllerer Client IP Philip 1I> Slunplc Sam1,1e&. Spike Unit Percent 

Cone. Spike Cone. Amoun; Rcc,wcry 

I 
0.089 Strontium DiuolveO Bl1UJk Spike. Batch : 94'203444 < 0.001 .1 mg/L S9 

T cllurium Di~,olvcd Blank Spike. Batch : 94203444 < 0.02 t.93 2 mg/L 96 

Tira11l\<JU D iiurolvcd. Bla!lk Spike. Batch : 94203444 < 0.003 0.279 .2.s mg.IL 100 I Thallium Dii:i;olved Blank Sp;ke. Bu.tub : 94203444 < 0.02 1.87 2 mg/L 93 
V,ui.adiuo:i OiA.qolvcd Blflnk Spike. Batch : 94203444 < o.oos 0.465 .5 mg/L 93 
2,inc Di&.&olvetl 'Blank Sp ilcc. Batch : 94203444 < 0.002 0.189 .:;! mgtL 95 
Zireu.11ium DlssoJved Bl.ank Spikb. Batch : 94103444 < 0.00'.) 0.2.74 .3 ms/L 91 I Mcr~ury Di$$0Jved Bhmk Spike. Batch : 94203470 < 0.00005 0.00046 .0005 mg/L 92 
Col)alt CM-CAMP-DS 1 99056557 < 0.004 2.00 2 mg/L 102. 
Cl.troinium CM-CAMP·DS l !)9056SS7 < 0.002 2.02. 2 mg/L 101 
Cop1>•r CM•CAMP-DS l 99056551 < 0.003 2.09 2 mg/L 104 I Mangi,inc:i;c CM-CAMP-DS 1 99056557 0.002. 2.02 2 ll\g/L 101 
Zin,; CM-CAMP-DS 1 99056557 0.01 2.05 2 n}i/L 102 
Aluminum Dis110Ivccl Blank Spike . .Bia.tch : 94203438 < 0.02 S.97 4 mg/L 99 
Arsenic Di.li,olv•d Blank: Spike. Batch : 94203438 < 0.04 :3.94 4 mir/L 98 I Soron Di110Jvcd Blaulc Spike. Be.tell : 94203438 < 0.008 1.01 I mefl.. 101 
Blll\Um Dissolv•d Blank SpUc:c. Batcb.: 94203438 < 0.001 0.097 .1 mg/L 'Tl 
B"ryllium Dissolved Blank Spike. Butch : 94203438 < 0.0010 0.0945 .1 mg/I. 95 
Bi!IIJ1Uth Dii;solvcd Blank Spike. BlW:h : 94203438 < 0.02 2.04 2 mf/L 102 I Calcium DisMolvcd Blank Spike, Ba.ch : 94203438 < 0.01 10.6 10 mg/L 106 
Cadmium Dil1Nlv<l<l Blank: Sp.iP. B«teh , 94203438 < 0.002 0.198 .2 mg/L 99 
Cobalt Disoolved Bla.nk Spike. Batch : 94203438 < 0.003 0.:2.96 .3 m~/L 99 
Cltrt>mium Di$.R01v&d Blank Spike. &tch : 94205438 < 0.002 0.299 .3 mg/L 100 I Copper Di~solvcu BlMk Spike. Batch : 94200438 < 0.001 0.203 .2 mg/l.. 101 

Iron Dis~olv~d Blank Spike. 'Batch : 94203438 < 0.003 1.01 1 mg/L lOl 
'Pora.~sium Dissolved Bl!U!k Spik...-, &tell : 514:203438 < 0.4 44.8 44.7 m,g/L 100 
Mag,n~-ium Dissolved Blaok Spike. Batch : 942~438 < 0.02 5.04 s mg/L 101 I Manganes• Disa-0lved Blank Spike. Batch : 94203438 < O.OOl 0.197 .2 mg/L 99 
Molyhdcnum Dii;:1,olved Blank Sp~. Batch : 94:Z0:3438 < 0.004 0.403 .4 mg/L 101 
Sodium Dis.solvcd Blank Spike . .Ba.ch: 94'2.0343S < 0.01 5.21 5 mg/L 104 
N iQkel Di~oolved Blank Spike. B11.tch : 94203438 < 0.008 0.814 .8 mg/L 102 I Pllosphoru.~ Dissolved BIii.ilk Spik.:. Batch : 94203438 < 0.04 4.00 4 mg/L 100 
Lead Dis110lved Blllllk S-pik:e. Batch : 514:2.03438 < 0.02 1,96 i mg/L 98 
Sulfur Dissolv.w 'Blanlt Spike. 'Ba.tch : 94203438 <: o.o:; J0.1 10 mg/L 101 
Antimony Oi~oolvcd Bumk Spike. &tea : 94203438 < 0.015 1.77 1.62 mg/L 109 

I Selcmium Di11i;olv"d .Blank Spike. Batch: 94203438 < 0.03 3-01 3 mg/L 100 
Tin Dissolved Blank Spike,. Batch : 94203438 < 0.02 l.9S 2 mg/L 99 
Stronti11m Di~$i:,lved Blank Spike. Batch : 94203438 < 0.001 0.098 ,1 mg/L 98 

I 
I 
I 
I 
I 
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F-i--r!i 
PHILIP SERVICES 
-- - ~ rt H ... --~ -

PHILIP ANAL YT/CAL 

10-Nov-9~ 
P~ge :2:l of:; 9 

Paramet,ir 

'rellurium Diuo!ve(J 
Tiianiu1n Dissolved 
Tha1Iiu1ll I)iRMlved 
Vmw.dium Dis•olved 
Zinc DiRoolved 

Zirco11ium DiRRolved 
Mercur)' Di:,/,$Olv.rt 

PHILIP ANALYTICAL-B.C. 

SPIKE SUMMARY 

C1ie11t ID Philip ID 

Blank Spike. Bacch: 94l0343~ 
Blank Spike. Batch: 94203438 
Bli'lllk Spike. Batcl1: 942034:38 
Blsnk Spike. Batch: 94203438 
Blank Spike . .Batch : 9420:34:38 
Blank Spike. Batch : 9420:34:38 
Blank Spike. Batch : 94203442 

Sample 
Cone. 

< 0.02 
< 0.003 
< 0.0.Z 
< 0.003 
< 0.002-
< 0.003 
< 0.00005 

Sample& 
Spike Cone. 

2.06 
0.299 
1.95 
0.496 
0.199 
0.2.9S 
0.0004S 

Spike Unit 
Amo'llll.t 

2 mg/L 
.28 mg/L 
2 mg/L 
.5 mg/L 
.2 mg/L 
.3 IJli/L 
.0005 mg/L 

l4J 0221045 

103 
107 
97 
99 
100 
9'3 
90 
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Etff±iliij 
PHILIP SERVICES --cti",_ __ 

PHILIP ANAL YTIO\L 

!O-Nov-99 
Pa~c23 vf39 

00250760 
2105AA06 
0157A.A09 
CN-TAA05 
Hg-T200M 
ICP-200S 

Philip ID: 
Client ID: 

MCJia.1:Ure 
Cyanide(SAD) + Thiocyanate 
Cy=idc W.A.D. 
Cyanld• Total 
Mercury 
Mets.ls Pkg:ICP Soil 

Matrix: 
Sampl~on: 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056561 
MSGM-6-l 

OS-OCT-1999 
OS-OCT•l999 
OS-OCT-1999 
03-NOV-1999 
13-0CT-1999 
12.-0CT-1999 

Soil 
:30-SEP-1999 

99056562 
MSGM-6-2 

OS-OCT-1999 
OS-OCT-1999 
OS-OCT-1999 
03-NOV- t 999 
13-0CT-1999 
12-0CT-1999 

Soil 
SO-Sl'W- l 51S'9 

9905656) 
MSGM-T2 

08-0C'r-19$19 
os-oCT-1"519 
OS-OCT-1999 
03-NOV-1999 
13-0CT-1999 
12-0CT-1999 

SCJil 
4-0CT-1999 

141023/045 

99056564 
MSGM-T3 

Ol!-OCT-1999 
OS-OCT-1999 
08-0CT-1999 
03-NOV-1999 
l 3-0C'T-1999 
12-0CT-1999 

Soil 
4-0CT-1999 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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PHILIP SERVICES 
--C:t.\M.---

PHILIP ANAL YT/CAL 

!O•Nov-99 
P~•24 of39 

00250760 
2105AA06 
0157AA09 
CN-TA.<\05 
Hµ:•T200M 
JCP-200S 
PKG-BTl8 

Pb.ilip lD; 
Client ID: 

Moiswre 
Cya.nlde(SAD) + Thiocy&:iare 
CyWiidc W .A.D. 
Cyanide Total 
Mercury 
Metali,: Pkg:lCl:> Soil 
BTEX ))y P&1' 

Matrix: 
6amJ)l$d on: 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056565 
MSGM-T4 

08-0CT-1999 
Da-OCT-1999 
OS-OCT-1999 
OS•NOV-1999 
13-0CT-1999 
12-0CT-1999 

Soll 
4-0CT-1999 

99056566 
MSGM-LA-1 

08°0CT0 l999 

12.-0Ci-1999 

Soil 
4-0CT-1999 

99056567 
MSGM-U/>,-1 

08-0CT-1999 

l'.2-0CT-1999 

Soil 
4-0CT-1999 

14J 024/045 

99056568 
MSGM-LF-1 

08-0CT-1999 

10-0CT-l.999 

Soil 
4-0CT-1999 
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E-1-r.-
PHILIP SERVICES 
- - r::: '' k I' --· -

PHILIP ANAL YTICA.L 

JO-Nov-99 
Page 25 of39 

007.50760 
2!05AA06 
Hg-T200M 
MET-F 
PKC',-ST18 

Phllip TD: 
Clicmt ID: 

Moi:rnire 
Cyanide(SAD) + Thiocy=c~ 
Mercury 
Metllls ICP Water Total 
BTEX by P&r.T 

Matrix: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056569 
WC•HL-1 

OR-OCT-1999 

10-0CT-1999 

Soil 
5-0CT-1999 

99056570 
WC-CAMP.I 

os-OCT- l 999 

10-0CT-1999 

Soil 
5-0CT-1999 

99056571 
MSGM-1700m 

OS-OCT-1999 

We.ter 
4-0CT-1999 

1410251045 

99056572 
MSQM-6-2 

O&-OCT-1999 
12-0CT-1999 
1:2.-0CT-1999 

Water 
30..SEP-1999 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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PHILIP SERVICES 
--co .. +---

PHILIP ANALYTICAL 

10-Nov-99 
'f>agc 26 of39 

2105AA06 
Hg-T200M 
MET-F 
H!1-D0310 
PKG_G 

Pllllip ID: 
Client ID: 

Cyanide(SAD) + Thiocyww.tc 
Mercury 
Metals ICP Wator To.al 
Mercury Dissolved 
MctalR ICP Wt\t:er Di~tolvlild 

.M.fltrix: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056573 
MSGM-ADl 
T•l800m 

08-0CT-l999 
12-0CT-1999 
12..-0CT-1999 
14-0CT-1999 
11-0CT-1999 

Water 
4-0CT-1999 

99056574 
MSGM·6-3 

os-ocr -1999 
12-0CI-1999 
12-0CT-1999 

Water 
30-SB'f'-1999 

08-0CT-1999 
12-0CT-1999 
12-0CT-1999 

Water 
30-SBP-1999 

~0261045 

99056S1G 
MSGM-6-1 

OS-OCT-1999 
1:i-OCT-1999 
12-0CT-1999 

WWM 
'.30-SEP-L999 
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F±!tti. 
PHILIP SERVICES 
--c"'""'--

PHILIP ANALYTICAL 

lO-Nov-99 
Page 27 of39 

2105AA06 
H~T200M 
MET-r 
Hg-D0310 
PKG_G 

Philip ID: 
Client ID: 

Cyimidc(SAD) + Thiocyanate 
Mercury 
Meta.I.Ii lCP Wtttcr Toral 
Mercury Dissolve(] 
Mctala ICP Wl!\Cer Dissolved 

Matrix: 
Sampllild 00! 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056577 
WC-DS 

00-0CT-1~9 
1.2,,oCT-1999 
12-0CT-1999 
14-0CT-1999 
12-0CT-1999 

Water 
2-0CT-1999 

9905657S 
WC-US 

08-0CT-19~ 
12-0C'l.'-1999 
12-oc,·-1999 
14-0CT-1999 
12-0CT-1999 

Wate-r 
2-0CT-1999 

990SG579 
MSGM-TRIB 

08,0CT- \ 9~9 

l.5-0CT-1999 
1.3-0CT-1999 

WIiler 
4-0CT-1999 

141027 /045 

99056580 
MSGM-APT 
T-1SOOA 

08-0CT-1999 
12-0CT-1999 
12-0CT-1999 
14-0C'r-1999 
13-0CT-1999 

Water 
4-0CT-1999 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



11/15199 12:01 FAX 604 444 4511 

I Ft1-fi .. 
PHILIP SERVICES 
--con,.--

I PHILIP ANALYTICAL 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10-Nov-99 
Pllge 2S of 39 

210SAA06 
Hg-T200M 
MET-F 
H!;!.•D0'.,10 
PKG_G 

Philip ID: 
Cli,i,nt!D: 

Cyanioe(SAD) + Thioc)'alll!lct 
Mercury 
Metals TCP Water Total 
M11rcury Dissolved 
Mlltl1.ls ICP Water Dii;Holvcd 

Mairix: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056581 
MSGM-TRIBA 

08-0CT-1999 

14-0CT-1999 
IZ-OCT-1999 

Water 
4-0CT-1999 

99056582 
MSGM-1700m 

08-0CT-1999 
12-0CT-1999 
12°0CT0 1999 
lS•OCT-1999 
13-0CT-1999 

Watet" 
4-0CT-1999 

99056SS4 
CM-PIPE l 

12.-0CT-1999 
12-0CT-1999 

Watef 

3-0CT-1999 

~ 028/045 

99056555 
CM-PIPE 2 

12-0CT-1999 
12-0CT-1999 

Water 
s-ocT-1999 



_ _.1=1 ..... IJ5199 12:01 FAX 604 444 4511 

51311ij 
PHILIP SERVICES 
- - i:; I\ M "' --

PHILIP ANALYTICAL 

10-Nov-99 
P11ge 29 of :39 

Hg-T200M 
MET-F 
Hg;-'00310 
PKG G 

Philip TD: 
Client ID: 

Mcrcuty 
Ml:b&ls ICP Water Total 
M~ury I)jQo\vcd 

Mctlils lCP Water Dis~lved 

Matriii;: 
Sampled c,n; 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056556 
CM-W7-US 

12-0CT-1999 
12-0CT-1999 
lS-OC't'-1999 
14-0CT-1999 

Water 
3-0CT-1999 

5190S65S7 
CM-CAMP•DS 
1 

12-0CT-1999 
12-0CT-1999 

Water 
5-0CT-1999 

99056SSS 
CM-CA.M.P-DS 
2 

12-0CT-1999 
12-0CT-1999 

Water 

3-0CT-1999 

~ 0291045 

99056559 
CM-CAMP 
-PTP'S. l 

14-0CT•l999 
14-0CT-1999 

Water 
:3-0CT-1999 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11115/99 12:01 FAX 604 444 4511 

Fif:fillij 
PHILIP SERVICES --t: n a,. .. ··-

PHILIP ANAL Yr/CAL 

10-Nov-99 
Page 30 of39 

Philip 10: 
ClionC ID; 

I·li,.,..D03 JO Mercury Di&"solved 
PKG G Mew!» ICP Water Dissolved 

Matrix: 
Sumpled on: 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056560 
CM-CAMP 
-PIPE2 

14-0CT-1999 
l4-0CT-I999 

Water 
3-0CT•l999 

1410301045 



11/15/99 12:02 FAX 604 444 4511 

tt15ii .. 
PHILIP SERVICES 
--ljllN~---

PHILIP ANAL YTIC4.L 

10-Nov-99 
J>a.~31 uf39 

00250760 
2105AA06 
Ol57AA09 
CN-TAAOS 
14g-T200M 
1CP-200S 

Ph.ilip ID; 
Cii.nt IO: 

Moi~ture 
Cyanide(SAD) + Truo~anau 
Cyanide W.A.D. 
Cyanide ToD!!I. 
Mercury 
Metal11 Pkg:JCP Soil 

Matrix: 
Sampl~d on: 

PHILIP ANALYTICAL-B.C. 

BATCH NU1\1BERS 

99056561 
MSGM-6-1 

~600 
94101657 
94101659 
94101861 
94203410 
94l03406 

Snit 

30-SEP-1999 

990S6S6:Z. 
MSGM-6-2 

$14403600 
94101657 
94101659 
94101861 
94203410 
94203406 

Soil 
30-S S,P-l !:199 

990SIS56! 
N,fSGM-1'2 

94403600 
94101657 
94101659 
94101861 
!:14200410 
94203406 

Soil 
4-0CT-1999 

~ 031/045 

99056564 
MSGM-TS 

94403600 
94101657 
94l0l6S9 
94101861 
94203410 
94l03406 

Soil 
4-0cT-1999 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



12:02 FAX 604 444 4511 

I E-1:i .. 
PHILIP SERVICES 
-· ·-- 1: U JI I"' ---

I PHILIP ANALYTICAL 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10-Nov•99 
Pa~• ::l2 af :!19 

00250760 
2l05AA06 
0157AA09 
CN-TA.AOS 
Hg:-T200M 
ICP-200S 
PKG-BTI8 

Philip ID: 
Client (D: 

MaiRtUn: 
Cy=itlc(SAD) + Toio,:yMl\te 
Cyanide W.A.D. 
Cyunidc Total 
McrllUI'}' 
Msta.18 Plcg::TCP Soil 
BTBXbyP&T 

Matrix; 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

99056565 
MSGM-T4 

94403600 
94101657 
94101659 
94101861 
94203410 
94203406 

Soil 
4-0CT•l999 

99056566 
MSGM-LA-l 

94403600 

95204563 

Soil 
4-0CT-)999 

!,19056567 
MSGM-UA-1 

94403600 

9520456:!, 

Soil 
4-0CT-1999 

14! 032/045 

99056S6S 
MSGM-LF-1 

94403600 

95204S60 

Soil 
4-0CT-1999 



11/15~~.9 12:02. FAX 604 444 4511 

E-1-a• PHILIP SERVICES 
---t I) 1"I "---

PHILIP ANALYTICAL 

10-Nov-99 
P~ge 33 of 39 

00250760 
2J05AA06 
Hg•T200M 
MET-F 
PKG-BTlS 

Phili.J) ID: 
Client ID: 

Moiirturc 
CyMid~SAD) + Thiocyamtte 
Mercury 
Mdolls ICP Ww.er Toral 
BTEXbyP&T 

Matrix: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

99056569 
WC-HL-1 

~03600 

95204560 

Soil 
5-0CT-1999 

99056570 
WC-CAMP-I 

94403600 

9S204S60 

Soil 
5·0CT•l999 

990S6S71 
MSGM-1700:m 

94101657 

Water 
4-0CT-1999 

141033/045 

99056572 
MSGM-6-2 

94l0l6S7 
94103381 
94203402 

Watet 

30-SEP- J 999 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



11/15199 ....,12-·-o-2_F_A~~04 444 4511 r:-~---- . 
I f-1-fiij 

PHILIP SERVICES 
--cc"•--

I PHILIP ANALYTICAL 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!O-N,:,v-99 
P'<1g., 34 nf39 

2105AA06 
Hi,,. .. T200M 
ME.T-F 
Hg-00310 
PKG G 

Philip ID: 
Client ID: 

Cya.nide(SAD) + Thiucywiatc 
Mercury 
M..ials lCP Wa.tel' 'Total 
Meruury Di.s.solv~ 
M.uus lCP Water DisAOlved 

Mittri;,:,: 
Smnpled on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

99056573 

MSGM•ADl 
T-lSODm 

94101657 
94:Z0338) 
94203402 
94203395 
94203403 

Water 
4-0CT-1999 

990S6S74 
MSGM-6-3 

94101657 
94203381 
94203402 

Water 
30..sEP-1999 

99056575 
MSGM-9 

94t01657 
942~381 
94203402 

Water 
30-S"EP-1999 

fl! 0341045 

990S6S76 
MSGM-6-1 

94101657 
94203.SSl 
94203402 

Water 
30-SEP-1999 



11/15199 12:03 FAX 604 444 4511 

fiJ-{111] 
PHILIP SERVICES 
--cc"~--

PHILIP ANALYTICAL 

10-Nov-99 
Pase:35 uf39 

210SAA06 
Iii-T200M 
MET-F 
Hg-D0310 
PKO,_G 

Philip ID: 
Client ID: 

Cyanid•(SAD) + Thiocyanate 
Mercury 
Mistal.c lCP Waur Total 
Mercury Diuolved 
Mcta111 ICP W11.tc::r Ditisolv-,c 

Mlilcrix: 
S11.1npled on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

99056:577 
WC.OS 

94101657 
94203381 
94203402 
94203395 
9420340:S 

Waler 
2-0CT-1999 

99056578 
we.us 

Sl4l0l1SS7 
94:2.0!!81 
94203402 
9420:3395 
9420:94m 

Wil.lA::r 
2-0CT-199Sl 

990S6S79 
MSGM•TRlB 

94101657 

94203443 
94203413 

Watl!JJ' 
4-0CT-1999 

1410351045 

I 
I 
I 
I 

99056580 
MSGM·ADl 
T~l800A I 
94l0l6S7 
94203381 I 94203402 
942033515 
94203413 

I 
Water 
~OCT•l999 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



11/15/99 12: 03 FAX 604 444 4511 

I 
I f--1:-i-

PHILIP SERVICES 
--- ,~ u " ~ - ·-

I PHILIP ANAL YTICA.L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10-Nov-99 
Pagt 36 ot'39 

2105A.A06 
Hg-T'200M 
MET·F 
Hg-D0:310 
PKG_G 

Philip ID: 
Cli,,m ID: 

Cyenidc(SAD) + ThiooyB.IIEIIR 
Mercury 
Metals JC'P WatCT Total 
M.:reury Dissolve<\ 
Metals lCf" Wat.er Dia11olvcd 

M..i.trlx: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

SJ()056581 
MSGM•TRIBA 

94101657 

514203395 
9420340:3 

Water 
4-0CT-1999 

99056582 
MSGM-1700.m 

94101657 
94203:3Sl 
94203402 
9420:3443 
94203413 

Water 
4-0CT-1999 

99056554 
CM-PIPE l 

5142.033'61 
9420:3402 

Water 
3-0CT-1999 

~036/045 

99056555 
CM•PlPE2 

94'203381 
94203402 

Watt:r 
:3-0CT-1999 



11115/99 12:03 FAX 604 444 4511 

Et1#filliij 
PHILIP SERVICES 
--conr--

PHILIP ANALYTICAL 

10-Nov-99 
Pag~ 37 of39 

H~·T200M 
MET-F 
Hg-D03l0 
PKG_G 

Philip ID: 
CJiontlD; 

Mete!J.L'Y 

Metal« JCP W= Total 
Mc:rouey Disliolved 
Metals JCP Water Dinolvcd 

Matrix: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

9~056556 
CM-W7-US 

94203:381 
94203402 
94203470 
94203444 

Wllter 
3•0CT·l999 

99056557 
CM-CAMP-OS 
l 

94203381 
94203402 

Wa.tcr 
3-0CT-1999 

99056558 
CM-CAMP-DS 
2 

942033!1 
942<>.3402 

Water 
3-0CT-1999 

~ 0371045 

99056559 
CM-CAMP 
-PlPE l 

94203442 
9420:3438 

Water 
3-0CT-1999 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
11/15/99 12:03 FAX 604 444 4511 

I F±1t1-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PHILIP SERVICES __ ..,"tr.·----· 

PHILIP ANALYTICAL 

JO-Nov-99 
P11i;,: 38 of39 

Hl,l·D0310 
PKG_G 

Philip ID; 
CJicnr ID: 

Metcury DiS$i)1vec 
Mer.ala lCP W.u.ttn" Dis11olved 

M11.ttix: 
Sampled on: 

PHILIP ANALYTIC . .\L-B.C. 

BATCH NUMBERS 

99056560 
CM-CAMP 
-PlPE 2 

942.03442 
94203438 

Wi!Ubr 
3-0CT-1999 

14] 038/045 



11/15/99 12:04 FAX 604 444 4511 

E±1-B• 
PHILIP SERVICES 
--- C O " I' ·-·-·· ~ 

PHILIP ANALYTICAL 

10-Nov-99 
P~g•3s> of 39 

PHILIP ANALYTICAL-B.C. 

BLANK SUMMARY 

All method blank.i were less than MDL, except the following: 

Chromium 
Zinc 
C:;/tlc:iu1n 

94203406 
94203406 
94203402 

Sparcode 

Cr-T200S 
Zn·T200S 
Cti.-T0042 

Blank 
Cone. 

0.2 
0.6 
0.06 

li] 0391045 

I 
I 
I 
I 

MOL Unit 

I 
0.2 ug/s 

I o.s UJ!/J! 
0.05 mg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



- ... 1~·L.• .. ML~ ...... " ... - -.,A1rAIIP:us~EctlllNo~s1s""'1Es,- ~E~d!!!-LII L~ ~577 Commerce Court Phone: (604) 444-48.08 _ ..... 
PHILIP SERVICES Burnaby, B.C. VSA 4N5 Fax: (G04H44•4511 . ANALYSIS REQUEST 8 0 4 0 4 21- ..... 
-- r ,, • ,. -- Toll Free: 1-800-440-4B08 · ;::: ~-__:_ __________ --r_..:.::..:.:...:....:.::.~~==-~-==-~ .... ---t-.--=c-,-.--r--,r--.-.-.--.-.--.-.-r--.--,--,---u7"1 '.c.,w 

COMPANY NAME: PHU: ~6} ,5 - 3'$$ -LJ9'.:t. · "'· 
~# C&J/V.5'//,(.7/N© ~/,A'!l7EL) FAX ff; fb5 - 3' 3 3"' ';,;:i....., Tr ~ 

COMPANY ADDRESS: ' n J .# / • CU ENT PROJECT ID: (#) 

#/6~ 3tJ/9pr~,#~4 ,???0.4-9?- / 
8tr..-f'..( /.N6TO/V..1 ~/1/ ·-

_,<. ~/II 3~ .s 
SAMPLER NAME (PA ll'IT}: 

12 

a~~.E.&ol'< 

FIELD 
SAMPLE 

ID 

!~J}~!t,, 
~)J;5}::~~~' 

PROJECT MANAGER: 

_J I tr - w 0 I 
al l-o 

al a: 
w 
z 
~ z 
8 .. 

w 
~ 
0 

SAMPLING 

w 
::!; 
i= 

P.O. HUMBER: SPECIAL DETECTION LIMITS I CONTAMINANT TYPE 

Tw\llee!< 

Ona Week 

48 Hours 

24 Hours 

TAT 

D 
D IAGCOUNTINO CONTACT: 
D 

Olher: ____ _ t?? lb!eE&O~ 

SPECIAL REPOJHING OR BILUNG INSTRUCTIONS 

EDT 0 

CUSTODY 
RECORD 

RELtrOUISHED BV SAMPLER: £?. 8, fl. ,E e,tJ 7:, DATbc; 5/77 ITIME/~'3'0 
RELtl'OUISHED BV: DATE TIME 

RELNOUISHED BV: DAT1Jl.J\ "J(\IJ.~ TJME t~'-\IJ 

:~f:\Y~i~if~~~l~~ J$~E11l~~~~~:¥~~w:~i~~~ 
,.~AAIY/ol !EJJPEl'~TUAE'C I :t'AS INFORMATION 

oOcf~ 
--flfiOE;h'!( p 1-h 

·~ µa-J 'J V ) 

RECEIVED SY: 

RECEIVED BY: 

RECEIVED BY LABORATORY: 

..... 
'" 
0 

"'" 
"11 

~ 
Cl) 
0 

"'" 
,le. 
,le. 

""' 
,le. 
(.>I ..... .... 

;:g .... 
t"' .... 
"1:1 

> 
~ 
t"' 

::l ..... 
(") 

> 
t"' 
I 

0:, 

(") 

1§1 
0 
~ 
0 

' 0 
~ 
C)I 



-

r:: i---t- . r- w1,-1r #41"U·U ... J .. ...,.,.. ... .:>i:.nv,,.,i:;.:, CHAIN-OF-Cl/STOOY RECORD AND ANALYSIS REQUEST PAGE_:::_ OF ..J~ 
LalL~~ 8577CommerceCourl Phone: (604)444-4808 .----....!',,---..-----------------
PHILIP SERVICES Burna~.B.C. VSA4N5 Fax: (604) 444-4511 .,JJ ANALYSIS REQUEST 8040420. f ::: 
-- , " • • -- ' Toll Free: 1-800-440·4808 .,- ~-;:: 
COMPANY N,o\.t.lE: PH. It: _5)~ ;5 - ~ 3 -0 . ~ 

a) 

fP.4 Ct,A1Sc1,.{7,7A16 .I.. 'Pf · ~ - 333-9~;;... 3 a) 

OOt.fPANY ADDRESS: 

~/63- .3b/;z 5;; C,iA/.R #o..t; 
.&A'~/.A/6.?"~...v_,, (,?A} 

..4? P/?-p;? -1 

~~ g.,,o. 
SAMPLER NM,1£ (P-RINlJ: • . I PROJECT MA.NAGER: 

p.c,.RE ~o,;ffa, /.&t'"R.ACAI..E=.N'.l-~ ,£:?6~.R6D, 

FIElO 
SAMPLE 

ID ~i~-~~ ~I iT~; ~ ! I ·-fiG ' I I- ~ 111 I UI 
~ i= 

-- . _--::--.-•. ----· ;-=---

SPECIAL DETECTION LIMITS/ CONTAMINANT TYPE -.., /. 

~ ,,,;thr.€-.£?,ss~V~ ,,,??E;,~/.:S mPE ,~fllll'/ALlEPIPEPIITUPE'C 

D 
Two\lleek 
On, Week 

48 llours 
24 Hours 

D I ACCOUNTING CONTACT: 

Olhe1: ____ _ 
D 

P~/<EeaR.. 

,A/orB~..E"N f)~rE;z.rfQ 

SPECIAL REPORTING OR BR..LING INSTRUCTIONS 

EDTO 

CUSTODY 
RECORD 

RELINQUISHED BY SAMPLER:..£? 6 /f< ,ee,() /'- 02,c,-s/71 Tit.IE~/ "30 RECEIVED BY: 

RELINQUISHED BY: DATE Tit.IE RECEIVED BY; 

- -
y o Oc_+}.i> 

fr:JJ 

..... .,., 
0 
C1I 

"1 
> 
l>1 
Cl) 
0 
,i;.. 

,i;.. 
,i;.. 
,i;.. 

,i;.. 
C1I ..... ..... 

~ 
H 
t"' 
H 
"ti 

~ 
::i 
H 
() 

> 
t"' 
I 
~ 

() 

1§1 
0 
,i;.. ..... 
' 0 
,I.a, 
C1I 



- -------------!:: 1 #!!~' IIL-n~L"'1,.,.._ "'5'e'l'lv ,,.,~ CHAfN·Of·CUSTOOY Rf CORO AND ANALYSIS REQUEST PAGE_.:;_ OF L 
8577 Commerce. Court Phone: (604) 444-4808 · , ,..... 

PHILIP SERVICES Burnaby, B.C. VSA 4N5 F~ (604) 444-4511 ANALYSIS REOU!:ST 8 0 4 0 4 2 2. '=: 
-- , ~ • • -- loll Free. 1-800·440-480B . ,..... 

COMPANY NAME: PH. I: ~S - $ 53 -~9°"~ ±) ~ 

/l'J/;}/:1 Ca,,</Sd.!:. 7 //f/G FAX ff: .7!.?. -5~ - ...3 "'" «> 
~ 

COMPANY ADDRESS: CLIENTPROJECTID:(lt) '-'~ .-

#/b°3 -J'0/? ST, C.t9/~ /lt,1£ ,,??L?/9-97-/ ... ; 
/? # /e .,{///)(j,, 7 p/11 ~ 

:,.. 
&!}N ,,< /f./ 3/J:5 . H 

SAMPLER NAME (PRINT): PROJECT MANAGER ~i 

~ 6°..e.E0t1,.e/A .:ZP/<,'IC/{.l:N'KlJ a 6/€..c6DI'(. ~ 1 

~i~~irtf t ~· Q:'": ffi b 
8! I SAMPLING 

I 

FIELD 
SAMPLE 

ID 

r.A4- /0/P.,,,: 1 

""J . 
i ti.,',(tab Ull,i.O;ily)1/?b o~ ll:~ 0 ~ 51 ~ :t}it~~~~Ks-~r(~ ~?; ffi~ w O ~' 

1 
a 

' -

; I 

· ·79iri :,. -~n vf1!1 1 1 ' -~-jj.>c/:-_;,:~:\_,: I v,,...,-3. 
---:. --r. .... :1.,.. ,.r•,,s: ,3, ... -. 

2 '~=--~~~-- --- - .. 
CA'/-_fi/:'_£ ~ 1;§f~\~~~~ ?ll'f 1f1 f .. . 

-1 
w 
::.'?: 
F 

.,~~· .. __ ... ~~jtr= 
'"' I LL 

-
-I l-1. i, 

;i: 1c,r~~=LI-~p~~1· ...,; ; ;· ; 

4 
~.,~_,.-- .-, • ·, itfl$f I>" I .· I I I I I I I I I I I I I I I I I I l,:_,t-/f444~ r. _ f~. ·,·1~ , ,I, I 

5 

C/!1~3~ s~~~m~11v1 J !J1-btJ/~~m)L Mltl . -

11 
:{ C ~~ti~:Z1ti~:\({t\ 

12 Ytf:;ri~}'ti~;{: 
TAT 

P.O. NUMBER: I jpECIAl OETECTION LIMITS I CONTAMINANT T'r'PE 

t,tz,,1ss. /?7.1:7/9~ j ~ Alo.,.. FJ;.. r~ft.EQ 
0 
0 

~;~i~~:%-~~~;~~~~t~k~~~~~ Usi!WN~~~=-~i~1i-~~1:i\~Wfi~~ 
o\ARV.11. IHIPE1t6.11FE 'C - INFOFU,1~~TION - ···- -- . ----:--,· u, ._._.,_ -t:.-~-
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11/15199 12:08 FAX 604 444 4511 PHILIP ANALYTICAL-B.C. 

SAMPLE INTEGRITY RECORD 

Client: MDA- ~9..X--7"°/IIJ {, 

Date: &::-1 7:/-i't Initials; c:,cr 9,1!1. COC Form#: 

The following bottles were received for the above project: 

. ' 
i:!i .Ji:.;. l • ·- ·-~-i i:., . t, t:, . t:, ...:,·. ·...:,. Cl . , .. ::r...,. ...:r·-. ~--2 .i -< < -< t..) ci.. p.. < tJ i...-.0 -p.,~, .c.. ·~ 
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~ ~. C oe e, 

~ ~- ll'I It") ..... ..... lrl It) . N . . N ·"'1 • r.-1' 
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. •. 

The following observations were made regar4ing the abo\re project: 
. . ' . . .. 

ample Requisition Form/Written Instruction 
ssing S8lllple 
ra Sample 
orrect Sample ID 

D Physical Damage and/or Contamination 
0 Inappropriate ,Sample Temperature 
0 Preservative ~quired 
D Hold Time Exceeded 
D Incompatible Sample Container(s) 
0 Inad~uate Sample Vol~e _ 
D ·He~~pace Present · . · . : . · -
Tl Filtering Required · · · 
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11/15/99 12:09 FAX 604 444 4511 PHILIP ANALYTICAL-B.C, 

.. \ i 
' \ \ ' ),. I 

,,-;, r,C 

) ":. 

SAMPLE INTEGRITY RECORD 

I Client: 
Dnte: ~-:1y.:Z'l Initials: COCForm#: 

I The following bottles wer-e received for the above project: 

,.·, 
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Th~ following observations were m_a.de regar~ing th~ above project: 

0 Sample Requisition Form/Written Instruction 
0 :Missing Sample 
D Extra Sample 
D Incorrect Sample ID 
0 Physical Dam~ and/or Contamination 
D Inappropriate ,Sample Temperature 
0 Preservative Required 
D Hold Time Exceeded 
D Incompatible Sample Cont_ainer(s) 
0 Inadequate Sample Volume I D ·Readspace Pres~t · · · · 

· 0 Filtering Required 
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12:10 FAX 604 444 4511 PHILIP ANALYTICAL-B.C. 

SAMPLE INTEGRITY RECORD 

Client: 
Date: __../c .... :r.,.____ COC Form #: 

The following bottles were received for the above project: 

1~ ~- ~· g ~ 
. ·;..:i. ~ ·c, ~8 E: o· ~· ,.;i "' ii 0 ~e < < ~ < ~ ~ El 
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The following observations were made regar~g th~ above project: . ' . . ' 

. . 
D Sample Requisition Form/Written Instruction 
0 lv.l:issing Sample 
D Extra Sample 
0 Incorrect Sample ID 
D Physical Damag~ and/or Contamins.t~on 
D Inappropriate ,Sample Temperature \ 
0 Preservative Required 
0 Hold Time Exceeded 
D lncompatible Sample Container(s) 
0 Inadequate Sample Volume 
D'Headspace Pres~t · 
D Filtering Required· 
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