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MDA Consulting was obtained, by the Department of Indian and Northern Affairs, Waste 
Management Program, Yukon Region. To perform an environmental assessment of the Skukum 
Mountain Gold Mine (MSGM). MSGM, is located approximately 100 km southwest of 
Whitehorse at 60° 11.5'N and 135° 24.0'W, on the East side of Mt. Skukum. This detailed report 
is based on factual information, and offers a detailed current condition report, which is not 
intended to offer any recommendations, or provide a financial budget for possible future projects 
regarding this location. 

Upon approval from the INAC to proceed with this assessment, a preliminary review of files was 
initiated. This involved a review of information within already existing files, located at the 
INAC offices, and which were part of a water licensing process. Also at this time, interviews 
were conducted with members of the INAC Contaminants/Waste Program, Yukon Region, and 
the Water Resources Division (INAC-YK). Additional interviews were conducted with an 
employee ofNorthCan Environmental, who had worked on the decommissioning of the site, and 
provided a great deal of knowledge regarding the site location, and condition. Communication 
with the Carcross-Tagish First Nations revealed concerns regarding operation of the MSGM, and 
how it may affect all aspects of their environment. All of these discussions enabled MDA 
personnel to determine the best way to access the site as well as to assess the major concerns of 
INAC and the Carcross-Tagish First Nation in advance of a site inspection. 

A site visit/inspection was carried out, to allow MDA personnel to complete a visual inspection 
of the site, and to collect various samples of water and soil, for analysis. These site visits 
included a representative from Carcross-Tagish First Nation. This also gave an opportunity to 
assess any concerns or issues that may have been identified in the preliminary files review, or 
that had come to the surface during the interviews. 

Detailed reviews of information retained on file by the INAC, Water Resources Divisions as well 
as previous reports on the MSGM, were analyzed. These contained information regarding 
environmental chemistry, aquatic quality, sediment, tailings pond water and sediment, along with 
other environmental background information. 

Environmental monitoring has been ongoing at the Mt. Skukum location since the mine' s 
development. These reports dealt mainly with mine water discharge and the quality of that 
water, and it's affect on Butte Creek, which flows through the MSGM site. Biomonitoring 
studies of Butte Creek and Wheaton River during the operation of the mine all concluded that 
none of the benthic populations indicated a stressed or polluted environment with a healthy 
population of invertebrate fauna at all sites. 

The tailing ponds and the concentrations of heavy metals and cyanide were a major concern with 
MSGM. Despite the fact that water was never released from the tailings ponds during the 
operation of the mine, mill effluent and pond water were frequently tested. In general the water 
quality of the tailings ponds was of good quality with low levels of cyanide and other heavy 
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metals. Although cyanide at the end of discharge pipe from the mill on average (6.6 ± 20.9 mg/L 
[n = 749]) exceeded the license objective of 1 mg/L, the absence ofreleases from the ponds 
substantiates the absence of effects on the receiving waters, namely Butte Creek and Wheaton 
River. 

As part of this assessment, surface water samples from Butte Creek, Wheaton River and the 
tailings pond were analyzed for cyanide, dissolved and total metals. Dry and wet sediments from 
the tailings pond were analyzed for total metals and cyanide. Concentrations of dissolved and 
total metals in all samples are very low with most analytes less than detection. Metals are 
predominantly in the dissolved form and the frequency of dissolved metal exceeding total metal 
concentrations is not unusual at very low concentrations. Evidently, surface water quality has 
reverted back to pre-mining conditions within Butte Creek. 

Even the small quantity of water remaining in the tailings ponds showed low metals 
concentrations and even the cyanide concentrations were non-detectable. Thus, a release of 
water from the tailings ponds would have no effect on receiving water with respect to cyanide. 
Although Ba exceeded the concentrations of Butte Cr., it was well below the license standard. 
Ca, Mg, P, Na, Sr and Sin the water of the tailing pond tended to be high relative to surface 
waters at the time of this inspection but well below average concentrations of the surface waters 
from previous studies. Cu concentrations exceed the Canadian Council of Ministers of the 
Environment (CCME) guideline but did not exceed the license and are actually below the Cu 
concentrations of the surface waters. In summary, the surface water data suggest a pristine 
system. 

Soils and sediments from the tailings pond were analyzed for metals and cyanide. Cu was the 
only metal that exceeded CCME guidelines. Cyanide, ranged from 0.22 to 7.6 mg/Kg. These 
were an order of magnitude less than Ontario Ministry of Environment soil/sediment guidelines 
and less than CCME guidelines for cyanide in soils. 

Stained soils were tested for BTEX compounds and hydrocarbons. One area, referred to as the 
abandoned maintenance building site, is highly contaminated. This is a fairly substantial area 
(approximately 11 m x 23 m) but the depth of contamination was not established. Other minor 
soil staining from hydrocarbons occurs near small fuel storage tanks near the current 
maintenance building and at the rear of the accommodation trailers. 

No heritage locations of importance were identified. Although it should be noted that the 
activities at the mill would have in fact destroyed any such evidence. 

While the MSGM site undoubtedly remains as one of the better abandoned mine sites in the 
Yukon there are still some deficiencies in the condition of the site relative to the components of 
the abandonment plan. The components of the abandonment plan that are not deficient, can be 
listed as follows: 
• Tailings ponds have been left essentially as outlined in the abandonment plan; 
• The water supply line and pump house have been removed and remnants cleaned up; 
• Power lines have been removed; and, 
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• Portals have been closed although the lower portal was blown out and could be accessible if 
the ice in the entrance melts. 

Items that are deficient relative to the abandonment plan include: 
• A quantity of debris has been exposed as a result of the wash out of the fill at the face of the 

lower portal; 
• The interior of the mill site still contains some chemicals despite the fact that these were to 

have been removed; 
• At least two debris sites remain in the vicinity of the mill - the electrical site is neat and 

orderly while the general debris site is not sorted and is disorderly; 
• Although all fuel and oil was supposed to have been removed, some remains on site; and, 
• The landfill has not been adequately covered. 

Additionally, there appeared to be groundwater wells in the vicinity of the camp but we could 
not confirm the purpose of these wells as they were dry at the time of visit. We could find no 
record of their installation and/or purpose in the documentation reviewed. These should be 
removed or at least properly sealed as part of the abandonment. 

Specific concerns at the site include: 
1. Extensive oil staining at what appears to be the dirt floor of an old maintenance facility to 

the north of the mill. 
2. Minor oil staining ( approximately 2 to 4 m2 

) has occurred at the northwest comer of the 
present maintenance building. 

3. A scrap metal and other debris storage site south of the mill. 
4. Waste oil drums stored outside of the generator shed near the camp trailers. 
5. Several, minor stained oil sites about the mill and camp. 
6. The presence of small quantities of an assortment of chemicals in the mill complex. 
7. The landfill located to the east of the mill site has not been adequately covered. 
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The Department of Indian and Northern Affairs, Waste Management Program, Yukon Region 
has asked MDA to undertake an environmental assessment of the Mount Skukum Gold Mine 
(MSGM) as a call up under the above named standing offer. This report is provided to 
summarize the fieldwork that has been undertaken to initiate this project. 

MSGM is located approximately 100 km southwest of Whitehorse at 60° 1 l.5'N and 135° 
24.0'W on the east side of Mt. Skukum. The exploitable minerals at this location include Au, 
Ag, Pb, Zn and Sb. There is a long history of exploration and mining at this location. The site 
was staked as early as 1922 with a 12 m adit and several shallow trenches and shafts developed 
by 1929. Subsequently, under the Stenbraten stake, a 40 m adit was completed in 193 7. 
Additional exploration continued with Omni Resources Inc. conducting resistivity surveys, 
18,231 m of drilling and 869 m of underground development from 1985 to 1987. In 1988, 
Skukum Gold Inc. explored with 6000 m of surface and underground diamond drilling, 
underground drifting on the Rainbow and Kuhn Zones and initiated an adit at the 1350m level. 

Development of the site, completed as of December, 1988, included a mill and camp located 
approximately 2.5 km upstream of the confluence of the Butte Creek and Wheaton River; a 
tailings disposal area; an all weather haulage road to the mine site and water and sewage 
facilities at the camp site. Water supply was originally to be from Butte Creek but due to the 
absence of year round flow, a pipeline was constructed from Wheaton River. At the end of 1988, 
total underground workings included two main haulage tunnels, several drifts, ore passes and 
stopes, raises to the 1375 and 1400m levels, and a decline to the 1275 and 1250m levels. 
Between February 1986 and May, 1988, a total of 225,000 tons of ore was milled producing 
approximately 80,000 oz. of gold. 

The record of ownership of MSGM is not totally clear. BYG Natural Resources. Trumpeter 
Gold and Omni Resources have all played a part in the development of the mine. In 1994, it 
appears that Omni Resources purchased 100% interest in the mine, presumably including the 
mill, from Wheaton River Minerals. 

In August, 1990, Mt. Skukum Gold Mining Corporation applied to the Yukon Territorial Water 
Board (YTWB) for cancellation of its Water License Agreement as the current license did not 
expire until May, 1993. The mine had ceased to operate in 1988. The company prepared a 
detailed Decommissioning Plan for the mine in July, 1990, further to the Abandonment Plan 
filed in accordance with the Water License Requirement, and to address other concerns that have 
been raised by government agencies, First Nations, and local interest groups, about the 
abandonment of the mine. INAC accepted the decommissioning for the mine on Jan. 15, 1991 
and the water license was cancelled on October 31, 1990. A reclamation plan for the mill site, 
detailing abandonment and restoration measures was to be submitted by Nov. 1, 1994 as the 
company was intending to maintain the surface lease until such time as the mill is sold. The files 
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contained no record as to whether or not the abandonment and restoration plan was ever 
submitted and accepted. 

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 
Water License and on the Decommissioning and Abandonment Plans prepared by MSGM. 

As instructed by INAC - Yukon personnel, thermal report on this environmental 
assessment will not undertake an evaluation vis a vis regulations and criteria, neither will it 
provide recommendations or costs for future work at this site. 

Environmental Assessment, Mt. Skukum Gold Mine - Yukon Region 
Page2 



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

3. Preliminary Assessment 

3. 1. File Review 

Call Up 98-6195-02-Mt. Skukum 
Gold Mine - Environmental Assessment 

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 ofINAC, 
Contaminants/Waste Program, Yukon. Informal information sessions were also conducted with 
Mr. H.F. McAlpine, Mr. G. Whitley and Mr. Dave Sherstone, all of the Water Resources_ 
Division, INAC-YK. 

MDA and AES staff also met with Mr. Jim Wood ofNorthCan Environmental Services Inc. of 
Whitehorse. Mr. Wood, with a previous employer, helped with the demobilization of the site 
and was of considerable assistance with respect to logistics planning and outlining the site 
conditions. 

3.3. Reconnaissance Planning 

Initially, it had been anticipated that the site would be accessible using four wheel drive vehicles. 
However, the main obstacle to vehicular access was the first Wheaton River crossing. The 
bridge had been washed out in the spring of 1999; however, if the flow was sufficiently low, it 
was possible that the river could be forded at this point. A visual inspection of the crossing was 
undertaken on September 24, 1999. At that time it was determined that the crossing would be 
too difficult for available four wheel drive vehicles and that helicopter access was necessary. 
This resulted in a revision of the project costs that was approved. 

3.4. First Nations Communications 

MSGM is along Butte Creek, a tributary of Wheaton River, which flows into Bennett Lake, east 
of Carcross. The Carcross-Tagish First Nation has had a long standing concern about the 
operation of the MSGM as it may affect the natural water resources as well as the wildlife and 
habitat of their traditional areas. Consequently, several telephone discussions were held with Mr. 
Harold Gatensby, Environmental/Lands Coordinator for the Carcross-Tagish First Nations. 
Specific concerns identified by Mr. Gatensby related to the condition of the mill, especially with 
respect to any hazardous material that may still be stored there and the state of the tailings pond. 
The concern with the latter related to the possible escape of cyanide, used in the milling process, 
from the tailings to the Wheaton River. 
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Mr Gatensby was invited to accompany the MDA team to the MSGM site during the field 
inspection. Unfortunately, due to prior commitments, this was not possible. Mr. Bill Barrett of 
the Band Office agreed to accompany the MDA team to the site. 

A duplicate set of photographs, complete with annotations, was provided to Mr. Gatensby in 
November, 1999. 

4. Mill Site Inspection 

4. 1. Outline of Site Inspection Activities 
The site inspection was 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; 
• 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 collected in a preliminary manner only. The generalized plan 
of the mill site (not exactly as presently exists) is shown in Figure 1 and an overview photograph 
of the site is provided in Photograph 1. 

The initial site visit to MSGM was scheduled for the morning of September 30, 1999. Due to 
weather conditions, the departure from Yellowknife was delayed until 12:30 PM. The initial 
intention had been to use a Jet Ranger helicopter to transport personnel and equipment to the site. 
However, due to poor weather conditions, and the likelihood of snow at any time, it was decided 
that a larger field party would be appropriate. Consequently, the Sept. 30th visit consisted of 3 
MDA and AES personnel, plus Mr. Barrett of the Carcross-Tagish First Nation. The increased 
load required either the use of a Long Ranger or several trips to and from the site. Cost 
efficiencies dictated the use of the Long Ranger. 
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Photograph I: Overhead view of mill 
and maintenance shed in foreground 
and camp in background 

The Trans North helicopter departed Whitehorse at approximately 12:30 PM and arrived at the 
MSGM mill site at approximately 13: 15 PM via Carcross to pick up Bill Barrett. Inspections at 
that time included the following: 

the vicinity of the mill including the core storage area and camp; 
the interior of the mill; 
the water pipeline route to Wheaton River including the location of the former 
pump house; 
the tailings pond area; and, 
assorted waste storage and abandoned buildings or former building sites. 

Poor weather at elevation and loss of day light in general, precluded travel to the adits to 
complete the site inspection. 

The plan was to return to MSGM to complete the survey on October 1. Again poor weather in 
the morning postponed departure from Whitehorse. The field team stood by until noon; 
however, the weather had not yet improved sufficiently to justify an attempt to access the adits at 
approximately 1300m. As a result, the team proceeded north to Carmacks to complete similar 
projects at more northerly sites where the weather was apparently better but the risk of 
permanent snow cover was greater. 

Table 1 lists the samples that were collected, the matrix and the analyses requested. 
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Figure 1: Outline Map of Skukum Mine Mill Site 

4.2. Field Sampling Methods 

4.3. Description of Mill Site Conditions 
4.3.1. Equipment 

Call Up 98-6195-02 - Mt. Skukum 
Gold Mine - Environmental Assessment 

SCALE I ~000 

No mobile equipment was left on-site, except for a Yi ton truck, which is still licensed for use, 
and is parked at the main entry gate. Stationary equipment included a complete mill and camp as 
well as a generator at the shop/core building. 

4.3.2. Buildings/Structures 

Maintenance Building 
• Building locked, except for generator room. 
• No apparent hazards. Building in good condition (see Photograph 2). One above ground 

storage tank (AST) (see Photograph 3) at back, which fuels a small diesel generator, was 
leaking. Soil sample taken, labelled as site MSGM-S2 (see AST 1 in Figure 2). 

Mill and Ramp 
• Building accessible (see Photograph 4). 
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• All ore in treatment vats have been removed. Mill is basically clean. Hazards include lack 
of lighting, fall hazards, assorted debris on floor, and confined space hazards. 

• Some treatment chemicals and laboratory chemicals were present at the site (Photograph 5) . 

Photograph 3: Leaking diesel fuel tank for 
generator at rear of maintenance/core storage 
building (AST 1) 

. a 

Photograph 2: Front of 
maintenance and core 
storage building 
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Camp Structures 

Call Up 98-6195-02 - Mt. Skukum 
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• Some camp quarters were open and accessible. Other parts were locked. 
• Camp is suitable for re-occupation. Generator and septic system are still in place, as is 

propane tank (capacity of 3,735 L approximately 40% full) for heating. The propane tank 
could be a fire hazard if vandalized. 

4.3.3. Mill Site Grounds 

Concrete Slabs 
• Concrete slabs around mill, and at former transformer yard (see Figure 2 and Photograph 6). 

The slabs around mill have wooden-covered openings, which extend below grade. Concrete 
structures are considered to offer fall hazards 

Photograph 5: Laboratory 
chemicals found remaining 
inside mill 

Photograph 4: View of main mill 
complex 
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Fuel Tanks 
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Photograph 6: Concrete pad on east 
side of main mill building ( likely 
former location of main generator) 
with hazardous openings visible 

• Fuel tanks include 4 AST's (see Figure 2 for location). Three are without secondary 
containment ( one, which supplies fuel to shop generator, as noted above, leaks; however, it 
was observed to be almost empty). 

• A single soil sample was collected at this site (MSGM-S2). Another tank located behind the 
camp is for an unknown purpose. It is empty but minor soil staining has occurred in the area 
(Photograph 7). The third tank at the main camp generator is empty and snow cover 
precluded identification of soil staining. The fourth tank has secondary containment, and 
offers no current hazard (Photograph 8). 

Photograph 7: Leaking diesel fuel AST (AST 1 in 
Figure 2) located near generator in maintenance 
building 
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Photograph 8: Double 
walled AST (AST 1 in 
figure 1) located near 
mill 

Debris Storage 

Call Up 98-6195-02 - Mt. Skukum 
Gold Mine - Environmental Assessment 

• Two areas of debris storage are noted on Figure 2 as debris sites 1 and 2. The first consists 
essentially of electrical utility equipment (Photograph 9) and the other is a scrap steel storage 
area, including rails and pipes (Photograph 10). Both could pose risks to humans and 
wildlife. 

Photograph 9: Electrical 
utility line debris (debris 
site I in Figure 1) 
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Photograph 10: Debris 
site 2 containing pipe 
and rails and drums full 
of concrete 

Landfill 
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• The landfill site was difficult to find, and it is approximately located on Figure 2. The 
landfill (Photograph 11 a, 11 b) has been covered with soil, although metal debris including 
crushed drums are visible. Careful excavation of the site would be necessary to fully 
characterize the contents of this site, beyond the material which is exposed at the surface. 

Photograph 11 a: View of landfill (see Figure 2 for 
approximate location) 
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Former Maintenance Pad 
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Photograph 11 b: View of landfill (see Figure 2 
for approximate location) 

• A former equipment maintenance pad is located to the north of the mill complex (see Figure 
2). Although the building has been removed (apparently replaced by the new maintenance 
building) the timber footings and packed, oil stained floor are clearly visible (Photographs 1 
and 12). Waste oil containers, and other debris are also present in this area Photograph 13). 
One soil sample (MSGM-S 1) was collected from this site. 
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Table 1: L. f le l, for Mt. Skok GoldM 0 Sept/0 1999 
Field 
Samole ID 
MSGM6-l 

MSGM6-2 

MSGMT2 

MSGMT3 

MSGMT4 

MSGM 
LA-I 
MSGM 
UA-1 
MSGMLF-
I 
MSGM 
1700m 
MSGM6-2 

MSGM 
1800 
MSGM6-3 

MSGM9 

MSGM6-l 

MSGMtrib 

MSGM 
1800A 
MSGM 
Trib 
MSGM 
1700 
MSGM-Sl 

MSGM-S2 

Sample Description Latitude / Longitude Sample Date of 
Matrix Samole 

Underwater from tailings pond 60° 13.I4'N l35°I8.43'W Sed't. Sept.30/99 

Dry soil from tailings pond 60° 13.I2''N 138° I8.25'W Soil Sept. 30/99 
Soil from tailings pond 60° 13' 22''N 135° 18' I2"W Soil Oct. 4/99 
Soil from tailings pond 60° 13' 22''N 135° 18' 08"W Soil Oct. 4/99 

Soil from tailings pond 60° 13' 16''N 135° 18' I4"W Soil Oct. 4/99 

Lower adit, stained soil 60° 12' 58''N 135° 27' 56"W Soil Oct. 4/99 

Upper adit, stained soil 60° 12' 4I''N 135° 28' 07"W Soil Oct. 4/99 

Landfill sample east of mill NA Soil Oct. 4/99 

Butte Cr. At lower adit 60° 12' 57''N 135° 27' 58"W Water Oct. 4/99 

Water sample from tailings pond 60° 13.I2''N 138° I8.25'W Water Sept. 30/99 

Butte Cr. at upper adit 60° 12' 40''N 135° 27' 59"W Water Oct. 4/99 

Water sample from tailings pond 60° 13.I2''N 138° I8.25'W Water Sept. 30/99 
Wheaton River at Butte Cr. 60° I2.44'N 135° I7.06'W Water Sept. 30/99 

Water sample from tailings pond 60° 13.12''N 138° I8.25'W Water Sept. 30/99 
Trib. To Butte Cr. At lower adit NA Water Oct. 4/99 

Butte Cr. At upper adit 60° 12' 40''N 135° 27' 59"W Water Oct. 4/99 

Tributary to Butte Cr. NA Water Oct. 4/99 

Butte Cr. At lower adit 60° 12' 57''N 135° 27' 58"W Water Oct. 4/99 

Soil from floor of former shed soil Sept. 30/99 
Soil from leaking AST soil Sept. 30/99 
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Figure 2: Approximate location of major features identified as part of the site inspection 

Photograph 12: View of floor of 
abandoned maintenance shed 
with darkest areas showing main 
zones of hydrocarbon 
contamination 
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5. Description of Mine Site 

5.1. Outline of Site Inspection Activities 

Call Up 98-6195-02 - Mt. Skukum 
Gold Mine - Environmental Assessment 

Photograph 13: Waste oil 
drums and containers in 
the vicinity of the 
abandoned maintenance 
shed 

On October 4, 1999, the weather in the Whitehorse/Skukum Mountain area was greatly 
improved, and a party of two departed for MSGM at 1 :55PM. Unfortunately, a representative of 
the Carcross-Tagish First Nation was not available to accompany the team on such short notice. 
This small team flew by Jet Ranger directly to the mill site to undertake some additional 
sampling at the tailings pond, and to inspect a small dump site that had been observed from the 
air on departure from the site during the previous visit. Subsequently, the team flew to the upper 
adit and departed the helicopter; which flew to the lower adit to await the completion of the site 
investigation. 

The upper adit (60° 12'4l''N 135° 28'07"W) was apparently secured, although this could not be 
confirmed, due to the fact that the entrance was blocked by snow precluding any access 
(Photograph 14). Site inspection proceeded with partial snow cover possibly obscuring some 
items of interest. In general, the area adjacent to the upper adit had been extensively cleaned. 
The team proceeded on foot from the upper adit to the lower adit (60° 12'40''N 135° 27'59"W) 
undertaking sampling as necessary, and checking for debris and contamination. Butte Creek was 
still flowing at this elevation, although the lakes in the verticals were frozen. 
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5.2. Description of Mine Site Conditions 
5.2.1. Upper Adit 
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Photograph 14: Upper portal blown in with 
snow - apparently closed behind snow and not 
accessible 

The lower adit was not sealed due to a 
blowout some years ago as a result of 
the release of the water stored in the 
above mentioned verticals. However, 
entrance to the shaft was precluded by 
ice completely filling the opening 
(Photograph 15). There was no water 
escaping the adit from the corrugated 
steel pipe located at the mouth 
(Photograph 16) and thus a sample for 
laboratory analysis was not collected. 
Water sampling and soil sampling was 
conducted at various locations as listed 

· in Table 1 and as considered further 
below. 

• The site had been generally cleaned up. Some wood and metal debris remains adjacent to the 
portal as shown in Photograph 17. Some of this material could pose a human and wildlife 
safety risk. 

• Although not all areas could be inspected due to the presence of snow, a single, small area 
(approximately 1 m2

) of stained soil was located adjacent to the portal. Further inspection of 
this site revealed evidence of burning as well as small metallic debris (Photographs 17 & 18). 
Sample MSGM LA-I was collected from this site. 
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5.2.2~ Lower Adit 
• The lower adit had been extensively cleaned up. Clearly a large amount of debris had been 

buried, which has now been exposed and distributed widely as a result of the catastrophic 
hydrologic "blow out" of the mine as a result of the release of melt water. This debris 
includes timbers, pipes and steel underground track (Photograph 19). All of these items 
could pose a safety risk. 

• A large concrete slab of unknown use, remains in place but has been undercut (Photograph 
20) and the vertical drop at points could result in injury due to falls. 

• Between the patches of snow, two small areas of stained soil were identified covering a zone 
of approximately 2 square metres each (Photograph 21 ). The depth of staining could not be 
determined due to the frozen ground. Soil sample MSGM LA-1 was collected at this site 
(60° 12'58''N 135° 27'56"W,) 

MDA 

Photograph 15: Lower adit portal filled with ice 
Oust beyond visible extent) and showing the 
destruction caused by earlier washout 
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Photograph 16: Drainage 
pipe from lower adit with no 
flow 
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Photograph 17: Wood and metal debris at upper 
portal 

I 
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Photograph 19: 
Exposed wood 
and metal debris 
that originally 
comprised fill 
material at 
mouth of lower 
portal 

Call Up 98-6195-02 - Mt. Skukum 
Gold Mine - Environmental Assessment 

Photograph 18: Soil stain site 
at upper portal 
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Photograph 
21: Stained 
soil in the 
vicinity of 
the lower 
portal 
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Photograph 
20: Concrete 
slab which 
wasp/aced 
on fill at 
lower portal 
and which 
has been 
undercut on 
both sides 
and poses 
risks of 
further 
undermining 
and a 
vertical drop 
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6. Tailings Ponds 
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An aerial view of the primary tailings pond is shown in Photograph 22. The main dam is to the 
left of the photo. The secondary pond is out of the picture to the left. The path of the tailings 
pipe is shown along the upper right of the cleared area. Photograph 23 shows the emergency 
spillway in the primary pond dam, and is taken from the top of the dam for the secondary pond. 

Only a small amount of water was present in the primary pond at the time of the visit (Photo 24) 
and the water sample and sediment sample was collected at the edge of the pond approximately 
at the location of the original decant structure. Soil sample MSGM-6-1 and 2 were collected in 
moist, partially grassed areas (see Photo 25). This area evidently had not received tailings as 
recently as the "upstream" areas of the pond where samples T2, T3 and T4 were collected (see 
Photo 25). 

Photograph 23: View of spillway in 
primary dam from the secondary 
tailings pond 

Photograph 22: aerial 
view of primary tailings 
pond with main dam to 
left and mill in 
background 
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Photograph 15: Wet 
soil with grassy 
vegetation to the 
northeast of water 
stored behind 
primary tailings 
pond 
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Photograph 
14: Water in 
primary 
tailings pond 
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Photograph 17: Ground squirrel pits in the 
dried tailings of the primary pond 
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Photograph 16: Dried tailings from primary pond 
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7. Detailed File Review 

7. 1. Background 

Call Up 98-6195-02-Mt. Skukum 
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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. 

Environmental chemistry data, including surface water, sediment from the tailings pond, tailings, 
and other background environmental chemistry data are contained in the INAC files. MDA has 
input these data into an electronic database ( attached floppy disc) and has summarized key 
findings within the report. 

While MDA has undertaken an extensive review of the hard copy material provided by 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. This is sufficient information to permit anyone to find the referenced material in the 
chronological file reviewed at INAC, Water Resources, Whitehorse. 

7.2. Yukon Territory Water Board- Water Licence 

The Yukon Territory Water Board, issued a license for the MSGM effective August 5 1985, to 
expire on March 31, 1986. The license permitted the removal ofup to 50,000 imperial gallons 
per day. The water was to be used in a mineral processing plant located in the Butte Cr. drainage 
and for the camp. After use, water would be returned to Butte Cr. via a cyanide destruction 
process, a primary and secondary tailings ponds and a drain from the secondary pond to the 
creek. The overriding concern with the application was water quality due to the cyanide 
treatment process. As a result, the application had been amended such that the cyanide 
destruction process would be entirely inside of the plant prior to release to the tailings pond. The 
original application had proposed partial destruction of the cyanide within the tailings pond by 
natural means and partial recirculation of the water through a cyanide treatment process and back 
to the plant. 

As part of the license, The Board required the Mount Skukum Gold Mining Corporation to 
monitor effluent quality on a daily basis as it leaves the mill. Should cyanide (CN) levels in the 
mill effluent exceed 1 mg/L total cyanide, the licensee is required to cease discharge 
immediately. Moreover, iflevels in the tailings pond rise above 1 mg/L total CN, the licensee is 
required to submit a plan for the monitoring of groundwater in the event that the soils underlying 
the pond are more permeable than indicated in the application. 

Under the license, waste discharges including surface drainage from the mining site, dams and 
associated areas; all discharges from the waste treatment and recycling activities; and all 
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discharges from associated pumping and piping facilities prior to entering the receiving waters; 
must meet the effluent standards listed in Table 2. In addition, it was specified that no waste 
would be toxic to fish; no waste discharge shall contain floating solids or visible oil or grease; 
and no waste discharge shall have a pH of less than 6.0. 

Table2: Effluent quality standards for all waste discharges as specified in the water license 
dated August 5, 1985 

Parameter Concentration (grab 
sample) miz/L 

Arsenic (total) 0.5 
Barium (total) 1.0 
Copper (total) 0.3 
Lead ( total) 0.2 
Nickel (total) 0.5 
Silver (total) 0.1 
Suspended solids 15.0 
Zinc (total) 0.5 

A monitoring program was required for monthly sampling upstream and downstream of the 
effluent discharge to Butte Creek assuming there was surface discharge from the settling 
facilities, the portal and the effluent at the discharge to the primary settling pond. Analyses was 
to include flow, pH, conductivity, temperature, Ttl. As, Ttl. Ba, Ttl. Cu, Ttl. Pb, Ttl. Ni, Ttl. Ag, 
sulphates, suspended solids, Ttl. Zn and ammonia. 

The license dated July 4, 1986, changed this requirement to quarterly sampling for all but the 
effluent discharge to the primary settling pond. How this relates to the five year license that was 
dated May 6, 1985 is unclear. The latter license, in addition to specifying different water taking 
quantities, had different waste water quality standards (Table 3), and a more extensive 
environmental monitoring program. Additional licenses issued in the period 1985 to 1990 were 
dated March 21, 1986 and August 3, 1988. The latter expired in 1993 but was apparently 
cancelled on October 31, 1990. All of the licenses are copied and provided for reference in 
Appendix 1. The effluent quality standards for the license issued August 3, 1988 are 
summarized in Table 3. The sampling points and related frequencies are contained in the license 
in Appendix 1, while the sampling locations are shown in the map in Figure 3. 
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Table 3: Effluent quality standards for all waste discharges as specified in the water license 
dated August 3, 1998 

Parameter Concentration (grab 
sample) 

Colour < 20 Pt-Co units 
pH >6.5 

Turbidity < 15 JTU 
Oil and grease None visible 
Floatin~ solids None 
96-hour LCso 100% 
Ammonia (total) 1.0 mg/L 
Arsenic (total) 0.5 mg.IL 
Barium (total) 1.0 mg/L 
Chlorine (free residual) 0.05 mg.IL 
Cooner ( total) 0.3 mg/L 
Cyanide (as CN) (total) 1.0 mg.IL 
Cyanide (as CN) (available - free) 0.05 mg/L 
Lead (total) 0.2 mg.IL 
Silver (total) 0.1 mg/L 
Suspended solids <25.0mg/L 
Zinc (total) 0.5 mg/L 
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Figure 3: Location map for environmental surveillance network associated with the MSGM water license dated August 3, 1988 
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7.3. Spills 
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7.3.1. Tailings Spills 
Two tailings spills were reported in the documentation reviewed for this project. The first 
occurred on May 20, 1987 and involved ice melt from the tailings pond overtopping a small dam 
on the north side of the pond (not the main tailings pond dam). According to the Total Erickson 
report dated June 3, 1987, the overflow had "cut a trench 3 feet wide by 3 feet deep through the 
clay material and was discharging from the pond at perhaps 30 gpm". This runoff was a result of 
the rapid melting of ice formed under the tailings deposited during the winter. The runoff was 
clear and free of sediment. Immediate action by the company included filling the cut and raising 
the height of the dam by approximately one foot was taken. No water samples were analysed; 
however, it was reported that this discharge did not reach Butte Creek. 

A second minor spill occurred on November 27, 1987 when the slurry line from the mill 
separated just outside of the mill building. It was estimated (Total Erickson letter dated 
November 27, 1987) that less than 5 m3 of solution and 3.6 m3 of sand was released. The tailings 
assay for that day indicated that the tailings were within the discharge limits from the tailings 
pond (Ttl. CN = 0.94 mg/L) and thus no problem was anticipated. The spilled material was 
removed to the tailings pond with a loader. 

7.3.2. Fuel Spills 
Three fuel spills were reported in the files. The first, a source or cause was never identified but 
resulted in an investigation by the Water Quality Section, INAC, on December 3, 1985. The 
report by G. Whitley (Dec. 4., 1985) came as a result of complaints in November of fuel oil taste 
and odour in the camp water. The fuel facilities, consisting of two 7000 gallon tanks with lines 
crossing Butte Creek to feed a 1000 gallon day tank at the compressor at the portal were 
investigated. While there was no evidence of a major spill, there was evidence of small chronic 
leaks and the potential existed for major spills. Recommendations were made to manage these 
concerns. Coincidentally with the taste and odour problem, it was noted that the supply line to 
the camp had frozen and that the camp was being supplied with water from Wheaton River by 
tanker. It seems unlikely that taste and odour problems would occur in the Wheaton River water 
as a result of minor seepage of diesel fuel at the portal at a time when there was no flow in Butte 
Creek at the portal. However, other sources of contamination were apparently not investigated. 

A minor fuel spill of an estimated 2 - 3 gallons occurred July 9, 1986 when the trestle at the 
mine site collapsed and damaged the fuel line. 

On January 23, 1987, a spill of P40 diesel oil occurred between 3:00 AM and 8:00 AM at the 
lower portal. An estimated 400 gallons of oil escaped from the tank onto the earthen building 
floor due to overfilling of the day tank. The oiled sand on the floor was shovelled into barrels, 
however, oil apparently seeped through the coarse fill material to the Butte Creek culvert under 
the roadway (Total Erickson oil spill report, Jan. 30, 1987). 
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An INAC spill inspection report by D. Cornett (Jan. 28, 1987) indicated that three 45 gallon 
drums of oil soaked sand, and other absorbent material had been collected. Diesel fuel was 
found in the culvert, and in snow in the creek bed. It was further suggested that diesel fuel 
remained in the fill material above the culvert. According to D. Cornett's report (March 25, 
1987) residual oil continued to be collected by absorbant material two months after the spill. It 
was estimated that about one half of the estimated spill was recovered. No record of further 
recovery, especially during the spring melt, was found. Neither was there any documentation 
regarding the fate of the oiled sand and absorbent material. 

7.4. Cyanide Treatment 
The predominant environmental concern with MSGM was the transport and use of cyanide in the 
mill process. Based upon the file review, there was no report of spills or other accidents 
occurring during the transport of cyanide or other chemicals. The original design of the mill had 
allowed for much of the reduction of the cyanide to occur naturally within the tailings pond; 
however, the license required that the mill effluent have a total cyanide concentration not in 
excess of 1 mg/L (memo from G. Whitley to J. Nickel, March 10, 1988). If the daily sample 
from the mill discharge to primary tailings pond exceeded this value, then the mill was to be 
immediately shut down until the situation was resolved. As well, the decant water from the 
tailings pond was to be recycled back to the mill to minimize releases to Butte Cr. Not 
surprisingly, the Ttl. CN concentrations were highly variable. In 1986, Ttl. CN was highly 
variable, sometimes ranging to 200 mg/L. In 1987, 153 samples out of 364 exceeded the license 
limit (1.0 mg/L). According to a memo from G. Whitley to J. Nickel (March 27, 1986) MSGM 
was actively trying to improve CN removal ( one month after full operation commenced) in the 
treatment process and should be given time to optimize the treatment system for the following 
reasons: 
• The company needs and opportunity and time to learn how to solve this problem using the 

treatment plant and are actively working on it including bringing in assistance from INCO; 
• The company has multi-year storage within the tailings pond so that there will be no releases 

of decant water with high CN concentrations; and, 
• There is no risk of release to the surface water at the present time. 

MSGM was also required to annually sample the tailings pond prior to seasonal discharges. 
However, as effluent had not had to be discharged ( due to re-use in the mill) no samples were 
analysed. INAC, Water Quality Section did sample the tailings pond in May 20, 1987 (mean 
total CN concentration was 0.12 mg/L) and again on September 29, 1987 (mean concentration of 
0.085 mg/L). These low cyanide values indicated that the combination of treatment within the 
mill and the natural degradation is resulting in tailings pond remaining well below the value of 
1.0 mg/L Total CN. 

According to MSGM, both INAC Water Resources Division and Environment Canada's 
Environmental Protection Service recognized that the requirement to suspend mill operations 
when Ttl. CN concentrations in the discharge exceeded the license limit was unreasonable and 
unduly restrictive (MSGM presentation to the Yukon territory Water Board, April 15, 1988). 
Accordingly, MSGM sought flexibility in the operation of the CN destruction unit within the 
license renewal. The high evaporative losses from the pond, the absence of apparent subsurface 
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seepage, and the re-use potential of the decant water meant that there was unlikely to be 
environmental effects on surface waters from pond releases. 

In conclusion, while initially a great deal of effort went into measuring Ttl. CN in the tailings, 
and these results were highly variable and frequently in excess of the License limit, there is little 
indication of there being a surface water contamination concern from CN or even other metals. 
However, a concern may remain with the fate of the tailings and high concentrations of CN 
within re-colonizing vegetation. 

7.5. Tailings Ponds 
The tailings pond covers approximately 3 hectares to the southeast of the mill. It is contained by 
a small dam to the north and a major dam to the southwest with surface decant releasing to a 
secondary pond and final release through a poorly defined channel to Butte Creek. 

Tailings emission to the pond was along the northeast portion of the pond, essentially at the most 
upstream end from the decant outlet. In reality, most of the tailings were deposited along the 
northern perimeter of the pond and the remaining portion of the pond bottom is covered with 
natural soil or a thin layer of tailings (Geo-engineering (M.S.T.) Ltd., letter to Mr. H.F. 
McAlpine dated Feb. 5/92). 

Column leach tests for the tailings (Coastech Research Inc., 80 Niobe Street, North Vancouver, 
B.C., August 9, 1989) confirmed that only Ca, Mg, Na and sulfate were extractable from these 
materials. These results indicated no real concern with respect to heavy metal leaching. 

The EARP screening/decision report (Dec. 13, 1990) identified a concern about the uptake of 
metals in vegetation re-colonizing the tailings. High levels of Al, Cd, Fe, Mg, Mn and V were 
observed in grasses growing on the tailings and there was a concern raised about effects on 
animals (moose and horses) grazing on these grasses as these concentrations exceeded the 
maximum tolerable levels for cattle as reported by the National Academy of Sciences (letter 
from D. Cornett, EP, Environment Canada to Mr. K. Nordin, Yukon Territory Water Board, 
October 20, 1989). Therefore it was proposed to allow the tailings to naturally re-vegetate rather 
than seed the tailings area with grasses. Allowing the natural regeneration of willows would 
result in lower levels of contaminants migrating to the vegetation cover, thereby limiting uptake 
by grazing animals. It had been observed during the operation of the site that wind scour of the 
tailings is not significant. 

Chemical leach tests from the tailings were undertaken in 1989. This work determined that the 
levels of cyanide, and other elements were well below levels that could pose environmental 
hazard due to leaching. In addition, water within the impoundment sampled in June, 1990, met 
drinking water standards. Thus there were apparently no outstanding water quality issues. 

Groundwater monitoring in the vicinity of the ponds was often identified as a need. The Yukon 
Conservation society dug a test pit in the general area of the proposed tailings pond and found a 
fairly impermeable clay layer with permeability of 10

-
6 to 10- cm/s. An unattributed report, 
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dated as having been received by the Yukon Territory Water Board on January 15, 1985, 
indicates that six trenches were dug in the general area of the intended disposal sites. All six 
trenches exposed 10 to 25 cm of humus, overlying massive to laminated clay to a depth of 6.0 m. 
None of the trenches contained water but three indicated saturation and behaved plastically. The 
absence of fractures in the clay indicated that the area can be expected to be impermeable to tails 
solutions. The fact that the trenched area extended over 400 m by approximately 90 m, and the 
clay was uniform across all locations, strongly suggests that the entire preferred disposal area is 
underlain by a single clay deposit. 

Mike Ross, MSGM prepared a tape recorded memo to the Yukon Territory Water Board on 
March 5, 1985. In this memo, it was calculated that based on a hydraulic gradient of 0.5, a pond 
area of approximately seven acres and a 10-8 cm/sec permeability factor, seepage from the dam 
would be about one U.S. gallon per hour. 

Subsequently, Geo-engineering (M.S.T.) LTD. (see letter to Mr. H.F. McAlpine dated January 6, 
1989) indicated that test holes into the dyke subgrade revealed the existence of sand and gravel 
layers or pockets. It was concluded that while these layers or pockets pose no problem for the 
stability of the dyke, they could be important with respect to seepage from the pond. However, 
our review of files failed to identify the installation of any wells with piezometers to determine 
water levels or the environmental testing of any water samples. 

The MSGM decommisioning plan, prepared by N.A. Jacobsen, Civil Engineering consultant, 
dated July, 1990 was submitted to the Water Board in advance of a public meeting. This report 
confirmed that water quality and leach tests data showed that tailings pond water and tailings 
sand were benign. This is more or less academic as shortly after start-up, a 100% recycle system 
was engaged returning water from the pond behind dam No. 2 to the mill. The only water 
released from the pond was during the de-watering stage at closure. In this case, while water did 
flow across the access road, it percolated into the soil prior to reaching Butte Creek. 

Clean-up at the tailings ponds included the following: 
• Removal of pipelines and storage within the mill compound; 
• Burial of drums and garbage present in and around the tailings area; 
• Removal of decant tower and appurtenances at the primary dam; and, 
• The construction of spillways in the dams. 

7. 6. Landfill 
Only one issue with the landfill was identified in the file review. Specifically, an inspection by 
R. Pelkman, Resource Management Officer, INAC (April 3, 1986) noted eight empty steel 
sodium cyanide drums (100 Kg capacity) at the dump site. The drums contained powder 
residues of sodium cyanide as well as plastic drum liners with residues remaining. These drums 
and liners were supposed to be washed inside the mill and the wash material disposed of in the 
tailings pond. The acting mine manager was made aware of the situation and indicated that the 
drums would be appropriately cleaned and disposed of. There is no record as to whether or not 
this was an ongoing problem and no indication that sampling was done in the landfill. 
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7. 7. Waste Rock and Acid Mine Drainage 
In addition to a high arsenic content, the ore body has the potential to be acid generating (Geo­
engineering (M.S.T.) Ltd., letter to Mr. H.F. McAlpine dated Feb. 5/92). This letter indicated 
that testing was limited, and that additional testing is being carried out. Records of the additional 
testing were not found in the files. Acid generating waste was to be disposed in underground 
stopes, which on abandonment, were to be either flooded or perched. 

With respect to the mill and the tailings, the sulphides were to be recovered to ensure that the 
tailings were acid consuming, and relatively free of arsenic. It was noted in the EARP screening 
report (Dec. 13, 1990) that the ore mined at Skukum was not a sulphide ore and therefore is not 
acid generating. All water quality studies in the vicinity of the mine portals and at other 
downstream locations, indicate that the discharge water is slightly alkaline. This report 
concluded that there has never been a concern with acid mine drainage at the Mt. Skukum site. 

7.8. Environmental Issues with Abandonment 

7.8.1. Temporary Abandonment 
An inspection was conducted by J. Gibson, Water Management Officer, on August 10, 1988 as a 
result ofMSGM's announcement that the mine would be shut down for a longer term than 
originally planned (memo dated August 26, 1988). A two strand perimeter fence was requested 
for the vertical rises to at least control this obvious hazard. The fencing is presently in place. All 
equipment, chemicals, fuels, oils and rail tracks were to be removed at both portals. Wooden 
structures were removed and the area generally cleaned up, evidently, largely as it presently 
exists. 

The mill had been shut down since the spring. The chemicals that were on site at the time (see 
Table 4 below) were to be removed, including the sulphuric acid tanker for which an 
arrangement with Curragh Resources was being negotiated. 

The water level in the primary tailings pond continued to drop following the cessation of 
discharges. Emergency spillways were constructed in both the primary and secondary dams. 
The report noted that the rip rap on the spillways was not adequate but the report did not say 
whether or not this would be resolved. Similarly, the report could not determine the amount of 
fuel that was to remain on the site. This report indicated that a further inspection would be done 
in September, 1988; however, no record of that inspection was found in the files. 
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Table 4: List of chemicals on-site at MSGM mill, August 10, 1988 

Chemical Quantity 
Caustic soda 2 pallets 
Soda ash 1 pallet 
Diatomite 5 pallets 
Copper sulphate 6 pallets 
Sodium metabsulphate 20 pallets 
Sodium nitrate 1 pallet 
Silica 1 pallet 
HCl 5gal.X 8 
Sodium cyanide 4 pallets of 4 x 45 gal 
Superflox (polyacryamide in water/oil emulsion) 3 pallets 
Sodium isopropyl xanthate Ix 45 gal. 
Sulphuric acid tanker ??? plus 31 x 5 gal kegs 

7.8.2. Permanent Abandonment 
The permanent abandonment of the mine site was to be done in accordance with requirements of 
various government departments. These were to include: 
• Access or openings into the mine were to be securely boarded as per the requirements of the 

Mining Act; 
• The mine was to be allowed to flood to a natural level thus covering all filter cake disposed 

underground in the mine; 
• All buildings and facilities were to be removed from the site; 
• All toxic materials to be removed; 
• Site will be cleared with all garbage disposed in an acceptable manner; and 
• All power lines were to be removed. 

If the mill site was to be permanently abandoned, all abandonment was to be done as required by 
law through various departments, and would include: 
• The fate of the buildings was to be determined with government approval; 
• All toxic materials and reagents were to be removed or disposed of in a safe and miner-like 

manner acceptable to authorities; 
• All power lines and required facilities were to be removed; 
• The total site was to be cleaned up with all garbage being buried or disposed of in a safe 

manner; and, 
• The question of acid generating and acid consuming tailings was to be determined following 

a report prepared by an independent consultant. 
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A large quantity of data has been amassed over the period of time that MSGM was being 
developed and operated. All relevant environmental chemistry data that met general criteria 
regarding quality of information has been assembled into a database (Excel 97), which is 
included here as a floppy disk. A hardcopy of the data has not been provided. The data are 
generally characterized here. 

Mine Water Discharges 
The water quality of the discharge from the mine could deleteriously affect Butte Creek. Only 
the lower adit (1635 m) had any discharge. The water quality was affected by mining operations, 
especially with respect to suspended solids and turbidity, as well as ammonia. Zinc, lead and 
copper were exceeded on a few occasions. Barium levels were also high during mining. High 
values for these compounds are to be expected, as barium is a component of drilling mud and 
explosives and ammonia is released during blasting. Blasting and other mining activities would 
result in the increased solids. The water quality of the portal water is compared to the surface 
water in the area of the mine (all Butte Creek and Wheaton River samples combined) in Table 5. 
Only those elements, which are measured as totals and have a large number of samples, are 
summarized here. Other data are available on dissolved elements and for a wide range of other 
analytes. 

The mine portal water exceeded the license standard on average for a large number of the 
licensed analytes including turbidity, ammonia, arsenic, barium, copper, total cyanide, lead, 
silver, suspended solids, and zinc. It is difficult to assess from these data whether the oil and 
grease standard was also exceeded, but we suspect that it was. The effect of the mine on the 
surface water can best be determined by comparing the mean surface water quality data to the 
mine portal water data because the surface water data very commonly exceeds the license 
standards as well. Elevated ammonia is related to the blasting and other activities in the mine, as 
may also be silver. The high turbidity and the high concentration of suspended solids and high 
conductivity are a direct result of the blasting and operation of mine equipment. The high 
concentrations of cyanide, may be due to the disposal of mill waste solids in the mine but we can 
not establish this without a further assessment of these activities. 

The surface water concentrations of As, Pb, Al, Ca, Fe, Mg, Na, and Sr, exceeded the mine 
outflow water concentrations. Clearly, the mine activities were not a source for these elements. 
Nevertheless, the mine water on average would have exceeded the license for As and Pb, as a 
result of the high concentrations in the inflow water. 

Butte Creek Downstream of Mine 
Station no. X3, approximately one kilometre downstream of the portal, was the only stream site 

significantly affected by discharge from the portal during mining. A few of the parameters 
exceeded the license limits but there was no evidence of an effect at station X4 or X5, 6.5 and 
9.5 km downstream, respectively (report on Decommissioning Plan for MSGM by N.A. Jackson, 
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Civil Engineering Consultant, July, 1990). This was confirmed by the bio-monitoring studies 
(see below). With no impact observed on Butte Cr., it can be reasonably assumed that there was 
no impact on Wheaton River. 

Tailings Ponds 
Although no water was ever released from the tailings ponds during the operation of the mill, 
extensive sampling occurred for the effluent and for the water in the tailings pond. In general, 
the water quality of the tailings ponds was of good quality with low levels of cyanide and other 
heavy metals. Total cyanide, measured at the end of the effluent pipe in accordance with the 
requirements of the license, had a mean and standard deviation of 6.6 ± 20.9 mg/L (n = 749). 
This was clearly in excess of the objective of 1 mg/L. As there was in fact no discharges from 
the tailing ponds to the surface waters, this remains an academic question. 

Table 5: Comparison of license requirements, portal discharge and surface water quality 
data for Butte Creek and Wheaton River from 1983 to 1991 (mean± lSD/number of 
samples) 
Parameter License Standard Surface Waterw Portal Outflow" 
pH >6.5 7.3±0.34/177 7.7±0.3/36 
Turbidity < 15 JTU 14±48/92 1893±4930/26 
Oil and grease None visible 341±2679/31 19±31/25 
Ammonia (total) {mg/L) 1.0 0.159±0.939/129 8.519± 10.162/14 
Arsenic (total) mg/L{mg/L) 0.5 1.78±34.87/145 0.785±5.440/23 
Barium (total) {mg/L) 1.0 5.10±27 .09/291 8.48±57.94/49 
Chlorine (free residual) (mg/L) 0.05 NA NA 
Copper (total) {mg/L) 0.3 .490±2.613/160 1.08±7.67/42 
Cyanide (as CN) (total) (mg/L) 1.0 .719±5.67/76 23.67±28.21/3 
Cyanide (as CN) (available - free) 0.05 NA NA 
(mg/L) 
Lead (total) {mg/L) 0.2 1.52± 10.43/195 0.53±3.26/30 
Silver (total) (mg/L) 0.1 0.014±0.150/75 2.365 ± 8.362/22 
Suspended solids {mg/L) <25.0 30± 126/105 1589±2984/44 
Zinc (total) {mg/L) 0.5 4.72± 18.55/403 3.915±28.618/55 
Conductivity (µmhos/cm) (lab) NA 141.8±240.1/108 651.5 ± 577.3/28 
Al (total) (mg/L) NA 1385±4570/109 62.5± 154.7/36 
Ca (total) {mg/L) NA 379.7 ±3233.9/447 96.1±74.6/34 
Fe (total) {mg/L) NA 849±4509/394 43.0± 72.2/38 
Mg (total) {mg/L) NA 490.1± 1435.7/121 19.7±28.2/30 
Mn (total) (mg/L) NA 35.68± 137.19/153 230.16± 1295.6/32 
Na (total) {mg/L) NA 41.70± 194.7/178 13.62± 18.84/33 
Nitrate (total) {mg/L) NA 0.148±0.147/201 5.506±9.147/8 
Si (total) {mg/L) NA 169.5±573.1/120 144.6±286.0/29 
S04 (total) {mg/L) NA 15.98±36.40/109 91.28± 125.72/29 
Sr (total) {mg/L) NA 5.46± 17 .55/129 1.42± 1.31/34 . .. 
Means and standard deviations have been calculated takmg non detect values equal to zero 

While we have not undertaken a detailed evaluation of the water quality data, it is evident that 
the background water quality (i.e. the summary surface water quality data from Table 5) are 
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frequently higher than the license standards. Specifically, the average surface water quality data 
in the database (which included Wheaton River as well as Butte Creek upstream and downstream 
of the mine) exceeded the license standards for As, Ba, Cu, Pb, suspended solids and Zn. 
Frequently the averages were greatly in excess of the standards. Of particular interest is the fact 
that the Total Cyanide concentration averaged 0. 72 mg/L out of 76 samples. This concentration 
is very close to the mill effluent standard, and it is clear that a number of surface water samples 
actually exceeded the license target. From this cursory examination of the data, it appears that 
the mine/mill may have had considerable difficulty meeting the license requirements due to the 
background concentrations of many of the compounds, including Total CN. 

8.1.2. Biological Monitoring 
Several reports were prepared as part of investigations into the environmental impacts of the 
MSGM mine on the aquatic quality of Butte Creek and Wheaton River. 

The first such report was prepared by Norecol Environmental Consultants Ltd. (600-1281 West 
Georgia St., Vancouver, B.C.) in December, 1986. This study established the four sampling sites 
used in the subsequent studies with two sites on Butte Cr., the first upstream of the camp and the 
other near the confluence with Wheaton River. Two sample sites were also located on Wheaton 
River, upstream and downstream of the confluence with Butte Creek. This first study, using in­
situ samplers, concluded that there were significant differences between the benthic communities 
(both in terms of percent contribution by species and taxonomic range) of Butte Cr. and Wheaton 
River. Upstream and downstream differences on Wheaton River were thought to be due to 
habitat or sampling differences. Above and below the MSGM mill site, there was little 
difference in total populations but there was a decrease in diversity downstream. These 
differences may be the result of habitat differences, sampling variability or a localized mine 
effect. 

The second annual report was prepared by Leverton and Associates, Northern Consulting 
(December, 1987). This study, using in-situ samplers, concluded that there were significant 
differences between the benthic communities (both in terms of percent contribution by species 
and taxonomic range) above and below the MSGM mill site. The difference appeared to be due 
to the differences in the stream bottom materials rather than any direct effect of the mill. The 
upstream channel consisted of large boulders and gravel. The downstream site had a higher 
concentration of organic material comprised of tangled masses of roots and leaves. This 
downstream site was characterized by a decrease in diversity and an increase in overall 
productivity, likely due to natural factors. Overall, the data suggested that that there appeared to 
be little influence of the mine/mill site on Butte Creek and downstream on Wheaton River. 

The 1988 biological monitoring was also conducted by Leverton and Associates (1988). There 
was again no evidence of a difference between the benthic communities above and below the Mt. 
Skukum mill site. There is no indication of the aquatic environments being stressed in Butte Cr. 
and no evidence indicating an influence of the site on Wheaton River. 

A bio-monitoring study was undertaken in the late summer and fall of 1989 (Biological 
Monitoring Program at Mount Skukum Minesite, 1989; prepared by B.E. Burns, December, 
1989). Four sites (two on Butte Cr. and two on Wheaton River upstream and downstream of the 
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confluence of Butte Cr.) were sampled using artificial substrate samplers. Chemical sampling 
was undertaken in association with the biological sampling. This study concluded that none of 
the benthic populations indicated a stressed or polluted environment with a healthy population of 
invertebrate fauna at all sites. 

The final study was undertaken by Laberge Environmental Services and is titled "Biological 
Monitoring Program at Mount Skukum Minesite, 1990" (December, 1990). Two stations were 
sampled along Butte Creek (above the camp and near the confluence with Wheaton River) and 
two stations were sampled on Wheaton River (upstream and downstream of Butte Cr. 
confluence). The report concluded that healthy populations of invertebrate fauna were found at 
all sites. Differences with the 1989 report were a result of different sampling periods (summer, 
1990 vs. fall, 1989 and higher flow levels in 1990). 

9. Environmental Chemistry Data - This Assessment 

9.1. Field Analysis - Water Chemistry Data 

Water samples were collected at the mill road bridge across Wheaton River (MSGM-9) and in 
triplicate from the tailings pond near the breach of the dam (MSGM-6). Butte Creek in the 
vicinity of the mill and at Wheaton River was dry, probably due to infiltration of the limited flow 
to the highly permeable sand and gravel stream bed. Water samples were collected from Butte 
Cr. At the Upper Adit and at the Lower Adit and from a tributary that joined Butte Cr. in the 
vicinity of the Lower Adit. The results of these field analyses are presented in Table 6. 

Table 6: Results of field analysis of water samples from Wheaton River, the tailings pond 
and Butte Creek and a tributary in the vicinity of the upper and lower adits 

Station PH Specific Dissolved Turbidity Temperature 
Conductance (m V) Oxygen (NTU) (OC) 

(mwL) 
Wheaton R. at mill road 7.51 25.0 2.8 
bridge 
Tailings Pond 1 9.26 112.0 2.6 
Tailings Pond 2 9.47 123.7 3.0 
Tailings Pond 3 9.42 121.2 2.8 
Butte Cr. At Upper Adit 7.58 249 Nil 2.4 
Butte Cr. At Lower Adit 7.64 324 0.12 4 0.7 
Tributary to Butte Cr. At 7.33 47 nil 4 1.2 
Lower Adit 

9.2. Laboratory Results from this Project 
9.2.1. Surface Water Chemistry 

The main potential concern with the mine and mill has been with increased metals concentrations 
and cyanide as a result of the mill process. Thus, all samples were analysed only for metals. 
Butte Cr. was sampled at the upper adit, and just above the culvert at the lower adit. Due to 
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concerns about a "blow out" of the stored water in the lower adit, a sample could not be collected 
at the normal location downstream of the culvert. As there was no drainage from the adit (pipe 
was already frozen) any sample below the portal should not be different from the upstream 
sample, except as a result of the contribution from the tributary that joins at the lower portal. 
The tributary that joins Butte Cr. at the lower portal was sampled above the confluence. Due to 
low flow in Butte Cr., downstream of the mill site, additional samples were not collected. The 
Wheaton River was sampled downstream of the confluence with Butte Cr. while the tailings 
pond water was sampled in triplicate. The Butte Cr. samples and the tributary to Butte Cr. at the 
lower adit were sampled for dissolved metals as well as total metals. These data are summarized 
in Tables 7 and 8 and the full laboratory report is provided in Appendix 2. 

Concentrations of dissolved and total metals in all samples are very low with most analytes being 
less than detection. Agreement between replicate samples is very good, indicating that the 
limited data are reproducible. Ba is the only element detected in Butte Cr. and Wheaton River 
for which there is a specific license standard, and in all cases the concentration is more than one 
order of magnitude below the standard. All other detectable compounds in the surface waters 
were below the average surface water concentrations noted in Table 5, and well below the 
average portal outflow concentrations. The dissolved metals concentrations show that the 
majority of the elements detected in the surface waters are in a soluble form. The fact that the 
dissolved concentrations frequently exceed the total concentrations is not surprising in these 
waters with very low dissolved solids, and very low concentrations of any elements. Evidently, 
surface flows could be assumed to have reverted back to pre-mining conditions within Butte Cr. 

The triplicate samples from the tailings pond also show very low concentrations of metals. Of 
particular note is the fact that even in these waters, the cyanide concentrations are non-detectable 
indicating that any surface waters released from the tailings pond would not affect surface water 
quality with respect to residual cyanide. Ba concentrations in the tailings pond are 
approximately four times those of Butte Cr. but still an order of magnitude below the license 
standard. Concentrations of Ca, Mg, P, Na, Sr and S were all considerably higher than the 
surface waters but well below the average concentrations of surface waters reported in Table 5. 

Copper concentrations in the tailings pond water exceed the CCME (1999) guideline of 0.004 
mg/L (hardness as CaC03 > 180 mg/L), but do not exceed the license standard of 0.3 mg/L. 
However, comparison of these concentrations with the average surface water concentrations for 
the site (Table 5) indicate that Cu in the surface water is generally in excess of the CCME 
guideline and the portal water is not greatly different from the surface water. In fact the tailings 
water has Cu concentrations one order of magnitude less than the average surface water Cu. 
These data indicate that the tailings pond water would not have an environmental impact on 
surface waters if there was a release of tailings water to the surface waters. 

In summary, the surface water chemistry suggests a pristine system. The cessation of the mining 
activity has permitted the water chemistry to recover. Concentrations of some elements may be 
higher during higher flows in the summer time, but the low flow concentrations presented here 
indicate essentially a pristine water quality. 
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Table 7: W 
Analyte (mg/L) 

Hardness (total) 
Cyanide (SAD + 
thiocyanate 
Al (total) 
Sb (total) 
As (total) 
Ba (total) 
Be (total) 
Bi (total) 
B (total) 
Cd (total) 
Ca (total) 
Cr (total) 
Co (total) 
Cu (total) 
Fe (total) 
Pb (total) 
M,z; (total) 
Mn (total) 
Hg (total) 
Mo (total) 
Ni (total) 
P (total) 
K (total) 
Se (total) 
Ag (total) 
Na (total) 
Sr (total) 
S (total) 
Te (total) 
Ti (total) 
Sn (total) 
Ti (total) 
V (total) 
Zn (total) 
Zr (total) 

- - - - - - - - - - - - -
h 

MSGM 1800 
-ButteCr.@ 
uooer adit 
120 
<0.001 

<0.06 
<0.02 
<0.04 
0.01 l 
<0.0002 
<0.02 
<0.04 
<0.002 
44.2 
0.002 
<0.004 
<0.003 
<0.05 
<0.03 
2.34 
<0.002 
<0.00005 
<0.005 
<0.01 
<O.l 
<0.5 
<0.03 
<0.03 
2.2 
0.189 
28.l 
<0.02 
<0.03 
<0.02 
<0.003 
<0.003 
<0.01 
<0.003 
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d for MSGM.1999 
MSGM 1800a MSGM 1700 MSGM 1700 MSGM MSGM 
Butte Cr.@ Butte Cr.@ Butte Cr.@ TRIB@ TRIB@ 
uooer adit lower adit lower adit lower adit lower adit 
131 165 21.0 23.4 
<0.001 <0.001 <0.001 <0.001 <0.001 

<0.06 <0.06 
<0.02 <0.02 
<0.04 <0.04 
0.01 l 0.014 
<0.0002 <0.0002 
<0.02 <0.02 
<0.04 <0.04 
<0.002 <0.002 
42.9 64.3 
<0.002 <0.002 
<0.004 <0.004 
<0.003 <0.003 
<0.05 <0.05 
<0.03 <0.03 
2.21 3.67 
<0.002 <0.002 
<0.00005 <0.00005 
<0.005 <0.005 
<0.01 <0.01 
<O.l <O.l 
<0.5 <0.5 
<0.03 <0.03 
<0.03 <0.03 
l.6 2.8 
0.179 0.272 
26.9 42.4 
<0.02 <0.02 
<0.03 <0.03 
<0.02 <0.02 
<0.003 <0.003 
<0.003 <0.003 
<0.01 <0.01 
<0.003 <0.003 

MSGM9 MSGM6-1 
WheatonR.@ Tailings 
Butte Cr. Pond water 
42.8 365 
<0.001 <0.001 

<0.06 0.o7 
<0.02 <0.02 
<0.04 <0.04 
0.020 0.043 
<0.0002 <0.0002 
<0.02 <0.02 
<0.04 0.04 
<0.002 <0.002 
15 132 
<0.002 0.003 
<0.004 <0.004 
<0.003 0.014 
<0.05 <0.05 
<0.03 <0.03 
l.31 8.68 
0.003 <0.002 
<0.00005 <0.00005 
<0.005 0.017 
<0.01 <0.01 
<O.l <O.l 
<0.5 5.3 
<0.03 <0.03 
<0.03 <0.03 
l.5 17.4 
0.084 0.514 
4.6 ll8 
<0.02 <0.02 
<0.03 <0.03 
<0.02 <0.02 
<0.003 <0.003 
<0.003 <0.003 
<0.01 <0.01 
<0.003 <0.003 

- - -
MSGM 6-2 MSGM6-3 
Tailings Tailings 
Pond water Pond water 
374 361 
<0.001 <0.001 

<0.06 <0.06 
<0.02 <0.02 
<0.04 0.04 
0.044 0.043 
<0.0002 <0.0002 
<0.02 <0.02 
<0.04 0.05 
<0.002 <0.002 
135 130 
0.004 0.006 
<0.004 <0.004 
0.016 0.016 
<0.05 <0.05 
<0.03 <0.03 
8.89 8.74 
<0.002 <0.002 
<0.00005 <0.00005 
0.014 0.015 
<0.01 <0.01 
<O.l <O.l 
5.6 5.7 
<0.03 <0.03 
<0.03 <0.03 
17.8 17.9 
0.529 0.520 
122 ll9 
<0.02 <0.02 
<0.03 <0.03 
<0.02 <0.02 
<0.003 <0.003 
<0.003 <0.003 
<0.01 O.Ql 
<0.003 <0.003 
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T bl 8 o· I d t I t h . t d t ti MSGM 1999 a e . ISSO ve me a wa er c em1s try a a or . 
' Analyte 

(mg/L) 
(Dissolved) 
Al 
Sb 
As 
Ba 
Be 
Bi 
B 
Cd 
Ca 
Cr 
Co 
Cu 
Fe 
Pb 
Mg 
Mn 
Hg 
Mo 
Ni 
p 

K 
Se 
Ag 
Na 
Sr 
s 
Te 
Tl 
Sn 
Ti 
V 
Zn 
Zr 

MSGM1800- MSGM 1800a MSGM 1700 MSGMTRIB MSGMTRIB 
ButteCr.@ Butte Cr.@ Butte Cr.@ @loweradit @loweradit 
uooer adit uooer adit lower adit 
<0.02 <0.02 <0.02 <0.02 <0.02 
<0.015 <0.015 <0.015 <0.015 <0.015 
<0.04 <0.04 <0.04 <0.04 <0.04 
0.012 0.013 0.014 0.004 0.002 
<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 
<0.02 <0.02 <0.02 <0.02 <0.02 
<0.008 <0.008 <0.008 <0.008 <0.008 
<0.002 <0.002 <0.002 <0.002 <0.002 
47.3 48.5 60.1 7.83 8.87 
<0.002 <0.002 <0.002 <0.002 <0.002 
<0.003 <0.003 <0.003 <0.003 <0.003 
<0.001 <0.001 <0.001 0.001 <0.001 
<0.003 <0.003 <0.003 0.003 0.006 
<0.02 <0.02 <0.02 <0.02 <0.02 
2.50 2.38 3.69 0.34 0.30 
<0.002 0.016 <0.002 0.014 <0.002 
<0.00005 <0.00005 <0.00005 <0.00005 <0.00005 
<0.004 <0.004 <0.004 <0.004 <0.004 
<0.008 <0.008 <0.008 <0.008 <0.008 
<0.04 <0.04 <0.04 <0.04 <0.04 
<0.4 <0.4 <0.4 <0.4 <0.4 
<0.03 <0.03 <0.03 <0.03 <0.03 
<0.01 <0.01 <0.01 <0.01 <0.01 
1.8 1.74 2.72 1.39 1.34 
0.201 0.185 0.255 0.025 0.028 
30.4 31.3 44.4 1.74 1.59 
<0.02 <0.02 <0.02 <0.02 <0.02 
<0.02 <0.02 <0.02 <0.02 <0.02 
<0.02 <0.02 <0.02 <0.02 <0.02 
<0.003 <0.003 <0.003 <0.003 <0.003 
<0.003 <0.003 <0.003 <0.003 <0.003 
0.004 0.005 <0.005 0.004 <0.002 
<0.003 <0.003 <0.003 <0.003 <0.003 
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9.2.2. Soil Chemistry 

Call Up 98-6195-02 - Mt. Skukum 
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Due to the difficult work conditions at the time of the field work, (i.e. poor visibility, icing and 
snow) soil samples were collected and returned to the laboratory for the analysis of hydrocarbons 
rather that doing the field tests. For the five stained soil samples collected for analysis (see Table 
9), only two were found to have significant hydrocarbons. Site 1 is the abandoned maintenance 
building and site 2 is the diesel fuel tank for the new maintenance shed generator. Both of these 
sites would require further investigation and likely require cleanup. The stained soil by the fuel 
tank behind the camp would also likely test with high concentrations of hydrocarbons, but was 
not sampled. 

The two stained soil samples collected near the upper and lower adit did not show detectable 
concentrations of hydrocarbons, and the staining must be a result of rubbish burning at these 
sites. The one soil sample from the landfill did have low but detectable concentrations of 
benzene, but other BTEX compounds and TPH were below the detection limits. 

The tailings pond sediment and soil (i.e. above the present day water line) total metals data are 
presented in Table 10. Three cyanide measurements are reported. The first includes 
thiocyanate. For the purpose of standardization with previous work (pers. comm. Mr. P. 
Roach), total cyanide was also reported without thiocyanate. The weak acid digestion (WAD) 
cyanide analysis is considered to be the best measurement of free cyanide. These concentrations 
in the sediment and the soil were low, ranging from 0.22 to 7.6 mg/Kg. The sediment 
concentrations, from the edge of the tailings pond are higher than the adjacent soil concentrations 
(MSGM-6-2), but lower than the concentrations of the other vertically composited soil samples 
(T-2 = 40 cm, T-3 = 50 cm and T-4 = 60 cm) closer to the recent (prior to closing) tailings 
discharge locations. To the best of our knowledge, the license did not set a standard for the 
tailings sediment/soil. However, these concentrations are well below the Ontario remediation 
criteria for recreational/agricultural soils which is set at 100 mg/Kg of free cyanide (MOE, 
1999). The WAD concentrations are an order of magnitude below the much more stringent 
CCME guidelines (CCME, 1999) for agricultural/residential/parkland and commercial/industrial 
soils at 0.9 and 8.0 mg/Kg, respectively. These guidelines are to protect environmental health 
when soil contact occurs and thus the ground squirrels residing in the tailings (see Photo 26) 
should also be protected from cyanide at these concentrations. 

Cu is the only metal that exceeds the CCME and MOE sediment and soil quality 
guidelines/criteria for the tailings pond. These concentrations are approximately 2 to 3 times 
greater than the guidelines. As noted above in section 9.2.1, Cu is naturally high in the surface 
waters and the high concentrations in the sediments/soil are likely typical of this environment. 
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Table 9: Total Extractable Hydrocarbon and Total Petroleum Hydrocarbon Analysis of Surface Soil 

Sample 
Number/Location 

Site 1, 0-15cm 
Site 2, Generator 
Room AST 
MSGM-LA-1 - lower 
adit 
MSGM-UA-1-
upper adit 
MSGM-LF-1- land 
fill 

Total Total Petroleum Benzene Ethyl benzene 
Extractables, Hydrocarbons (mg/Kg) (mg/Kg) 

mg/kg (mg/Kg) (PSC) (PSC) (PSC) 
(Cl 1-C30+) 

(Northwest Labs) 
62900 
96500 

<10 <0.04 <0.10 

<10 <0.04 <0.10 

<10 0.05 <0.10 
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Toluene Xylenes 
(mg/Kg) (mg/Kg) 

(PSC) (PSC) 

<0.10 <0.1 

<0.10 <0.1 

<0.10 <0.1 
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Table 10: Total metals and cyanide data from tailings pond sediment and soil 

Analyte MSGM-6-1 CCME MSGM-6-2 MSGM-T2 
(sediment) Sediment (soil) (soil) 

Quality 
Guidelines * 

Moisture(% W/W) 24.0 29.9 8.4 
Cyanide, (SAD) + thiocyanate 32 0.60 25 
(mllfK11) 
Cvanide W.A.D. (mllfK11) <0.02 <0.02 0.04 
Cvanide Total (mg/K11) 2.2 0.22 2.3 
Al total (m11/K11) 21500 16100 6190 
Sb total (mg/Kg) <2 <2 <2 
As total (mg/Kg) 13 5.9 <8 69 
Ba total (mg/Kg) 334 215 35.1 
Be total (mg/Ksz) 0.8 0.6 1.3 
Bi total (mg/Kg) <2 <2 <2 
Cd total (mg/Kg) 0.6 f0.61# 0.4 <0.2 
Ca total (mg/Ksz) 8110 7240 42300 
Cr total (mg/Kg) 27.0 37.3 f261 18.8 10.9 
Co total (mg/Kg) I I.I [501 8.5 4.8 
Cu total (mg/Kg) 132 35.7 [161 76.6 89.9 
Fe total (mg/Kg) 37000 28300 22500 
Pb total (mg/Kg 25 35.or31l 18 13 
Mg total (mgtK11) 10900 9300 4790 
Mn total (mgtK~) 818 722 525 
Hg total (mg/Kg <0.05 0.11 ro.21 <0.05 <0.05 
Mo total (mllfK~) <0.4 <0.4 1.9 
Ni total (mil/Kil) 14.8 [161 11.9 2.5 
P total (mil/Kil) 821 767 520 
K total (mg/Kil) 3080 2400 779 
Se total (mil/Kil) <3 <3 <3 
Ag total (mg/Kg) <I (0.5) <I <l 
Na total (mg/Kg) 587 487 315 
Sr total (mg/Kg) 63.4 47.3 94.9 
S total (mg/Kg) 226 172 9440 
Te total (mllfK~ <5 <5 <5 
Ti total (mllfK11 <5 <5 <5 
Sn total (mg/Kill <2 <2 <2 
Ti total (mil/Kil) 981 841 30.1 
Vn total (mil/Kil) 56.3 43.2 12.6 
Zn total (mg/Kg) 164 123 [120] 111 94.8 
Zr total (mg/Kg) 1.9 1.7 2.7 

*Canadian Environmental aualitv Guidelines, CCME2 19992 #MOE Sediment or Soil Quality Criteria 
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MSGM-T3 MSGM-T4 CCMESoil 
(soil) (soil) Quality 

Guidelines * 

( residential) 
15.4 14.1 
71 59 

0.08 0.o7 0.9 100) 
7.6 4.5 
8830 8180 
<2 <2 
42 58 12 20) 
46.6 34.9 500 7501 
1.7 1.5 fl.2 
<2 <2 
0.4 0.5 10 121 
52100 51400 
16.3 14.8 64 7501 
5.6 5.2 [40 
184 135 63 2251 
25700 24400 
24 22 140 [2001 
7250 6570 
676 613 
<0.05 <0.05 6.6 101 
1.7 2.2 [40 
3.0 2.7 50 1501 
619 596 
1100 923 
<3 <3 f!Ol 
<I <I [20 
457 578 
122 116 
8530 8790 
<5 <5 
<5 <5 [4.11 
<2 <2 
65.5 63 .7 
18.7 17.9 130 r2001 
150 121 200 [600) 
3.3 2.7 

-
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10. Archeological/Heritage/Historical Features 
There was no evidence of archeological, heritage or historical features at the site; however, 
disturbances at the mill site and at the adits would have obliterated these. Personnel from the 
Carcross-Tagish First Nations did not alert us to any potential sites at this location either in pre­
inspection discussions or during the site visits. 

11. Results of Inspection and Review 

11. 1. General Observations vis a vis Abandonment Plans 

While the site undoubtedly remains as one of the better abandoned mine sites in the Yukon there 
are still some deficiencies in the condition of the site relative to the components of the 
abandonment plan that are most relevant to this project. The components of the abandonment 
plan that are not deficient, can be listed as follows: 
• Tailings ponds have been left essentially as outlined in the abandonment plan; 
• The water supply line and pump house have been removed and remnants cleaned up; 
• Power lines have been removed; and, 
• Portals have been closed although the lower portal was blown out and could be accessible if 

the ice in the entrance way melts. 

Items that are deficient relative to the abandonment plan include: 
• A quantity of debris has been exposed as a result of the wash-out of the fill at the face of the 

lower portal, although the surface had apparently been cleaned up prior to the blow out; 
• The interior of the mill site still contains some chemicals despite the fact that these were to 

have been removed (see below); 
• At least two debris sites remain in the vicinity of the mill which from our review of the 

documents were not supposed to be left. The electrical site is neat and orderly while the 
other is a not sorted and is disorderly; 

• Although all fuel and oil was supposed to have been removed, some remains on site; and, 
• The landfill has not been adequately covered. 

Additionally, there appeared to be groundwater wells in the vicinity of the camp but we could 
not confirm the purpose of these wells as they were dry at the time of visit. We could find no 
record of their installation and/or purpose in the documentation reviewed. These should be 
removed or at least properly sealed as part of the abandonment. 

11.2. Listing of Potential Contaminants 

11.3. Mill site 
In general the site has been left in a better than average state with respect to tidiness. Specific 
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concerns at the site include: 
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1. Extensive oil staining at what appears to be the dirt floor of an old maintenance facility ( 60° 
13.27'N, 135° 19.14'W) to the north of the mill. As noted in Table 9. These soils have very 
high concentrations of hydrocarbons. The surface area of the stained soil is approximately 
1 lm by 23 m. Assuming that hydrocarbons have penetrated approximately 0.5 m vertically, 
it can be approximated that about 125 m3 of contaminated soil may be present at this 
location. 

2. Minor oil staining has occurred at the northwest comer of the present maintenance building 
(60° 13.29'N, 135° 18.96'W). This is a relatively small area, apfroximately 2 to 4 m2

• 

3. A scrap metal and other debris storage site south of the mill (60 13.21 'N, 135° 18.94'W). 
4. Waste oil drums stored outside of the generator shed near the camp trailers. 
5. Several, minor stained oil sites about the mill and camp. 
6. The presence of small quantities of an assortment of chemicals in the mill complex. 
7. The landfill located to the east of the mill site has not been adequately covered. 
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Table 11: Listing of Potential Contaminants and Sources 

Item Condition Description of Liability 
2 AST's (map AST 1 & 2) Empty, no secondary containment None 
2 fuel drums near generator Full 440 litres of fuel could be 
building (map AST 2) released through rusting or 

vandalism. 
7 pails of oil (map AST 2) Full Could be released by vandalism. 
Septic system at camp (map Confined space hazard. 
location 4) 
Propane tank at camp (map Vandalism concern. Fire and 
location 4) explosion hazard. 
3 waste oil drums (map location Full, soil stains Considerable soil staining here. 
5) Location of soil sample site 
AST (map AST 3) Proper secondarv containment Little concern unless vandalized. 
AST (map item 7), V.. barrel Stained ground Little concern unless vandalized. 
automatic transmission fluid 
(map item 7) 
Propane tank (map item 8) Vandalism concern. Fire and 

explosion hazard. 
Garbage containers/ dumpsters llz full of non-organic debris No concern beyond aesthetics. 
(map item 9) 
Products in Generator room 2 gallons 4-Methyl-2 Pentanone, ? 

1 battery, 1 new generator unit, 
30KW 

Products in main mill Caustic soda storage area Clean-up required of residual 
product 

Transformers: 
Westinghouse 

• Type:ONAN Apparently PCB free 

• Style: C60Ll 150N7 

• SN: LB26052 

• Contains 20 gals of oil 

Marcus 
SN: 12392-686 Apparently PCB free 

TypeWF 

6 gallons corrosive backing Corrosion hazard 

material 
ABS pipe glue No hazard 

6 sheets asbestos board Asbestos hazard 

Sodium nitrate, 150 lbs Extreme fire and explosion 
hazard. Will not self-denotate. 

Borax, 100 lbs ? 

Manganese dioxide, 300 lbs ? 
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Products in mill lab 

11.4. Mine site 

Silica, 300 lbs 

Soda ash, 200 lbs 

Jade Set Super (AP Green 
Refractories), 2 gals 

Call Up 98-6195-02 - Mt. Skukum 
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no haz.ard 

? 

? 

Alchem D-215-W, lot #B3510, ? 
32kg 

Superfloc 1128 flocculant ? 
(Cyanimid), 12 drums 

Sodium hydroxide buffer, 2 Caustic hazard 
bottles 

SC 2000 cement, I gallon Corrosive 

Lead acetate, 2 bottles May be explosive 

Phenolphthalalein, I bottle No hazard 

Potassium permanganate (strong Powerful oxidant. Mixtures 
oxide) could be explosive. 

Potassium iodide indicator ? 

Cadmium sulfate powder Cadmium is a carcinogen. 

Soil samples from the mine site did not indicate the presence of hydrocarbons and thus the 
stained soil at these sites appears to be nothing more than old burn sites. A considerable amount 
of debris has been exposed by the washout at the lower portal and the site is dangerous due to 
vertical drops from concrete pads, undercutting of fill and the potential for other blowouts to 
occur. Some minor debris is also exposed at the upper adit. This debris should be removed or at 
least buried as it is unsightly and potentially dangerous and the lower portal should be fenced to 
restrict access to the zone that could be affected by subsequent blowouts. 
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Appendix 1: Copies of Yukon Territory Water board Licenses for Mount Skukum Gold 
Mine 
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YUKON TERRITORY WATER BOARD 

Pursuant to the Northern Inland, Waters Act and Regulations the Yukon 
Territory Water Board, hereinafter referred to as the Board, hereby 
grants to 

_____ Mount Skukum Gold Mini~~ Corporation-----------------------------­
(Licensee) 

500 - 171 West Esplanade Street Vancouver, B.C. V7M lAl 
of---------------------------------------------------------------------
(Mailing address) 

hereinafter called the Licensee, the right to alter, divert or otherwise 
use water subject to the restrictions and conditions contained in the 
Northern Inland Waters Act and Regulations made thereunder and subject 
to and in accordance with the conditions specified in this Licence: 

Licence Nu1nber ____ y I N85-0 lRL _ ( renew a 1 _of_ Indus tri a 1 _licence_ YI N84-05L) 

Water Management Area ___ 02_Yukon _____________________________________ _ 

a p ZS SQ 

Location _B~tte_Creek~_a_tributary_of_the_Wheaton_River_(Mount_Skukum_area) 

Purpose __ JD_DbJ~in~_store_and_return_a_flow_of_water _________________ _ 

Description ___ Industrial_use_ in_under9round_hardrock_mining __________ _ 

Quantity of Water Not to be Exceeded ____ 50,000 imperial_gallons_per_ day 

Rate of Use of Water Not to be Exceeded N/A 
-------------------------------

Effective Date of Licence --------------~ugust_5~_1985 ________________ _ 

Expiry Date of Licence ----------------- March 31,_ 1986 ---------------­

This Licence issued and recorded at Whitehorse includes and is subject 
to the annexed conditions. 

Dated this day of 

, 1985 

Witness 

Dated this ~S __ l"7: __ day of 

Yukon Territory Water Board 

Approved by 

Hinister of Indian and Northern 
Affairs Canada 



Part 'A' 

1. Definitions: 

"Act" means 

- 2 -

GENERAL CONDITIONS 

Northern Inland Waters Act. R.S.C. 1970 (a) 
supplement) Chapter 28 and any amendments thereto; 

( b) "Regulations" means the Regulations made under the Act; 

( C) "Board" means the Yukon Territory Water Board; 

(d) "Inspector" means any person designated as an inspector 
Section 29 of the Act. 

(first 

under 

All Terms in this licence, unless otherwise explicitly stated, shall be 
defined in the same manner as in the Act and Regulations. 

2. Fees 

The Licensee shall pay the water use fees prescribed in Section 10 of 
the Regulations. The water use fees shall be payable for each and 
every year of the term of the licence within thirty ( 30) days of the 
receipt of an invoice by the Licensee. 

3. Waste Discharge Standards 

This licence is issued to the Licensee, subject to the conditions 
contained herein, with respect to the use or return of water, or the 
depositing or permitting the deposit of waste of any type in any waters 
or in any place under any conditions where such waste or any other 
waste that results from the deposit of such waste may enter any waters. 
However, it is also a condition of granting of this licence to the 
Licensee that, whenever future Regulations are made by the Governor in 
Council under the Northern Inland Waters Act, or any other statute 
imposing condit i ans relating to the quantity and types of waste that 
may be so deposited or under which any such waste may be so deposited 
that are more stringent than conditions included in this licence, this 
licence shall be deemed, upon prescription of such Regulations, to be 
automatically amended to conform with such Regulations. 

4. Non-Compliance 

In the event the Licensee fails to comply with any prov1s1on or 
condition of this licence the Board may, subject to the Act, cancel the 
licence, and without limiting its rights to cance 11 at ion of the 
licence, if the Licensee has failed to perform the works as specified 
in the licence, or has performed works contrary to the licence, the 
Board may apply to the Courts for a mandatory injunction to compel the 
Licensee to perform the works or for an injunction to restrain the 
Licensee from performing the works, as the case may be. 

5. Correspondence 

Where any direction, notice, order, or report under this licence is 
required to be in ~irit i ng, it sha 11 be given: 

(a) to the Licensee, if left at or mailed by registered mail to the 
following address: 

Name: 
Address: 

Town: 
Postal 

Mount Skukum Gold Mining Corporation 
500 - 171 West Esplanade Street 
Vancouver, B.C. 

Code: V7M lAl 

and shall be deemed to have been given to the Licensee on the day 
it was left or seven ( 7) days after the day it was so mailed as 
the case may be; 
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( b) to the Boa rd, if 1 eft at or sent by registered ma i1 to the 
following address: 

Yukon Territory Water Board 
Suite 200, 4114 - 4th Avenue 
Whitehorse, Yukon 
YlA 4N7 

and shall be deemed to have been given to the Board on the day it 
was left or seven (7) days after the day it was so mailed as the 
case may be. 

6, Interpretation 

Where a Licensee wishes to appeal an interpretation of a licence 
condition by an Inspector, he may do so by applying to the Board within 
ten (10) days of receiving the interpretation. 

7. Annual Report 

8. 

On or before December 31 of each year during which this licence is in 
effect, the Licensee shall submit to the Board an annual report 
pursuant to Section 15 of the Northern Inland Waters Regulations. In 
addition to the information required by the Regulations the annual 
report shall: 

(a) describe the Licensee's water use operations during that year; 

(b) explain any difference between what was proposed in the Licensee's 
application for licence and what was done; and 

(c) present all monitoring data collected under the licence during the 
year reported. 

Spills and Unauthorized Discharges 

The Licensee shall immediately contact the Water Resources Division of 
Indian and Northern Affairs Canada in Whitehorse (403) 668-5151, or the 
24-hour Yukon Spill Report number (403) 667-7244, should a spill or an 
unauthorized discharge occur or seem likely to occur. A detailed 
written report on any such event, including but not 1 i mi ted to, dates, 
quantities, parameters, causes and other re 1 evant deta i1 s and 
exp 1 anat ions, sha 11 be submitted to the Roa rd not 1 ater than fifteen 
(15) days after its occurrence. 

9, Term of Licence 

The term of this licence is for the period from the effective date to 
March 31, 1986, 

YIN85-01RL 



Part 'B' 
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OPERATING CONDITIONS 

1. Description of Water Use 

(a) Industrial 
The Licensee is hereby authorized: 

i) to obtain water for the purpose of drilling and underground 
hard rock mining from an unnamed tributary of Butte Creek at 
a rate not to exceed 50,000 imperial gallons per day 

ii) to obtain groundwater released by drilling and mining 
operations 

iii ) to store dri 11 i ng wastewater and re 1 eased groundwater in 
settling ponds located at the mine portal on Quartz Claims 
KUKU 17 to 20 and 22 

iv) to discharge effluent from the settling ponds to an unnamed 
tributary of Butte Creek 

as proposed in water use application IN85-01RL and subject to this 
licence. 

(b) Camp 
The Licensee is hereby authorized to obtain water from Butte Creek 
drainage for camp use at a rate not to exceed 600 imperial gallons 
per day. 

2. Water Use Structures 

(a) The Licensee shall maintain in good repair all works associated 
with the undertaking, including, but not limited to, all dams, 
weirs, spillways, stream crossings, ditches, gates, water intakes, 
culverts, and settling ponds. 

(b) The Licensee shall provide settling ponds and associated drains 
and spi 11 ways of adequate construction and capacity to convey the 
maximum rate of water discharge experienced during the term of 
this licence. 

(c) On or prior to December 31, 1985, the Licensee shall submit to the 
Board a plan for the disposal of all mine waste rock materials. 

(d) The plan referred to under Part B, Section 2(c) of this Licence 
shall provide for placement of waste materials in such locations 
and in such a manner that water quality and stabi 1 ity of adjacent 
watercourses are not adversely affected. 

3. Industrial Waste Disposal 

(a) Without restricting the generality of the definition of "waste" in 
the Northern Inland Waters Act, a discharge of waste in this 
licence includes: surface drainage from the mining site, dams and 
associated areas; all discharges from the waste treatment and 
recycling facilities; and all discharges from associated pumping 
and piping facilities prior to entering the receiving waters. 

YI N85-01RL 
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( b) All waste discharge shall meet the fol 1 owing effluent quality 
standards: 

Parameter Concentration (grab sample) I 
I Arsenic (total) 0.5 mg/L 

Barium (total) 1.0 mg/L 
Copper (total) 0.3 mg/L 
Lead (total) 0.2 mg/L 
Nickel (total) 0.5 mg/L 
Silver (total) 0.1 mg/L 
Suspended Solids 15.0 mg/L I 
Zinc (total) 0.5 mg/L 

(c) No waste discharge shall be toxic to fish. 

(d) No waste discharge shall contain floating solids or visible oil or I 
grease. 

I (e) No waste discharge shall have a PH of not less than 6.0 units. 

4. Security 

I No security is required under this licence. 

5. Fish Passage 

I No fish passage is required under this licence. 

I 
I 
I 
I 
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6. General Operating Conditions 

(a) The Licensee sha 11 not withdraw, store, consume, discharge or 
otherwise use water except in accordance with provisions of this 
licence. 

( b) The Licensee sha 11 ensure that stationary fue 1 storage and pumping 
sites comply with the provisions of the Gasoline Handling Act and 
Regulations of Yukon Territory and are located and prepared to 
avoid pollution of any watercourse, should a fuel spill occur. 

(c) The Licensee shall ensure that sewage, including all human excreta 
and wastewater associated with daily camp operations, is disposed 
of in accordance with the Public Health Act of Yukon Territory. 

(d) The Licensee shall ensure that all garbage and refuse is removed 
from the site or, where appropriate, incinerated and buried under 
not less than one (1) metre of compacted soil, in pits located hot 
less than thirty (30) metres from any water supply, lake, stream, 
or other watercourse. 

( e) The Licensee sha 11 provide reasonab 1 e assistance to any Inspector 
to enable such Inspector to carry out his/her duties under the 
Act. 

(f) Nothing in the Act or Regulations, or in a licence issued under 
the Act constitutes a defense to a claim for loss or damage 
sustained by any person by reason of the construction of any works 
forming pa rt of an appurtenant undertaking, or by reason of the 
operation of such undertaking. 

YIN85-01RL 
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7. Site Abandonment and Restoration 

(a) Discontinuance, abandonment, cancellation, or termination of this 
licence does not relieve the Licensee from any obligations arising 
under terms and conditions of this section, the Act and 
Regulations, or from complying with any notice, direct ion, or 
order issued by the Board under this section. 

(b) The Licensee shall ensure that all waste materials, excluding silt 
and other natural materials, including but not limited to, scrap 
metal, discarded machinery and parts, barrels and containers, are 
removed from the operation site prior to the expiry date of this 
licence, or upon site abandonment. 

( c) Prior to the expiry date of this licence or upon cessation of 
d ril 1 i ng ope rat ions, the Licensee sha 11 submit to the Board for 
approval a plan and schedule for abandonment and restoration of 
the site. 

(d) Upon approval by the Board of the plan and schedule referred to in 
Part B Section 7(c) of this licence, the Licensee shall implement 
the plan according to the schedule contained therein. 

YI N85-01RL 
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MONITORING PROGRAM 

Part 'C' 

1. The Licensee shall keep true and detailed books and records of the 
quantity and quality of water used during the term of this licence. 

2. An Inspector may examine books, records, or other documents kept by the 
Licensee re 1 at i ng to water and the Licensee sha 11 , at the Inspector's 
request, make these records available for examination. 

3. The Licensee shall submit to the Board monthly reports based on the 
previous month's monitoring data and shall include the date and time 
each sample was taken and analyzed. 

4. The Licensee sha 11 submit to the Boa rd, as required, monitoring or 
other data and information upon the Board's request. 

5. The Licensee shall comply with the Monitoring Schedule described under 
Part C, Section 6 of this licence with any variations thereof made by 
the Board and shall comply with all the provisions for sampling, sample 
preservation and analysis specified by the Board. The Licensee shall 
provide to the Board a description of sampling locations and facilities 
as established prior to each season's operations. 

6. Monitoring Schedule 

Parameters Stations 

Upstream of Downstream 
Effluent of Effluent Portal 

Dischar9e(l) Discharge(l)(2) (Adit) Effluent(1){3} 

Flow M M w M 
pH M M M M 
Conductivity M M M M 
Temperature M M M M 
Arsenic (total) M M M M 
Barium (total) M M M M 
Copper ( tot a 1 ) M M M M 
Lead ( tot a 1 ) M M M M 
Nickel (total) M M M M 
Silver ( tot a 1) M M M M 
Sulphates M M M M 
Suspended Solids M M M M 
Zinc (total) M M M M 
Ammonia M M M M 

(1) Water sampling not required unless a surface discharge of effluent 
from the settling facilitiess is occurring. 

(2) Approximately 100 meters downstream of confluence of effluent and 
receiving stream. 

(3) Sampled at discharge from settling pond system. 

(4) Sampled when flows are occurring. 

W Weekly 
M = Monthly 

YIN85-01RL 
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YUKON TERRITORY WATER BOARD 

Pursuant to the Northern Inlan<l Waters Act and Regulations, the Yukon 
Territory Water Board, hereinafter ·referred to as the Boar<l, hereby 
grants to 

--- --- _ ---- ---- __ !1)UNT SKUKUM OOW MINING Q)RPORATION ____ -------- _ --- ___ _ 
(Licensee) 

of _______________ 500 - _171 West E~lanade Street, Vancouver, s.c._ V7M_1Al 
(mailing address) 

hereinafter called the Licensee, the right to alter, divert or otherwise 
use water subject to the restrictions and conditions contained in the 
Northern Inland Waters Act and Regulations made thereunder and subject to 
and in accordance with the conditions specified in this Licence: 

Licence Nl.llllber ____ Y-IN86-01RL_c;'::mewal of Licence Y-IN85-01RL) ---------

Water Management Area ___ Q.~-'l'..~~I"l-----------------------------------------

Location Butte Creek, a tributary of the Wheaton River _(r.bW1t Skukum area) 

Purpose _ 'lb obtain, store and return a flow of water---------------------

Description __ Industrial Use in Underqround Hardrock Mininq _____________ _ 

Quantity of Water Not to be Exceeded ---~Q.,_Q.Q.Q._~.F..~1!.Lq1!.:lJ:.<?.n~~r_c!<!Y. __ _ 

Rate of Use of Water Not to be Exceeded ___ N/.~----------------------------

Effective Date of Licence July 4, 1986 

Expiry Date of Licence ip for a period of one _(l)_y!'!ar from the effective date. 

This Licence issued and recorded at Whitehorse includes and is subj~ct to 
the annexed conditions. 

Dated this / qfl'- day of 
,.-.--
'-) U..,JtL-~ , 1986 

@LQf_ ~"'--
Witness 

Dated~this day of 

, 1986 
---=.~'-"-=-="--->;--'"----

~ ~ ,{) Minister of Indian and Northern 
Affairs Canada 
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GENERAL CONDITIONS 

Part 'A' 

l. Definitions: 

(a) "Act" means Northern Inland Waters Act R.S.C. 1970 (first 
supplement) Chapter 28 and any amendments thereto: 

(b) "Regulations" means the Regulations made under the Act. 
(c) "Board" means the Yukon Territory Water Board. 
(d) "Inspector" means any person clesignatecl as an Inspector 

under Section 29 of the Act. 

2. Fees 

All terms in this licence, 
stated shall be defined in 
and Regulations. 

unless otherwise explicitly 
the same manner as in the Act 

The Licensee shall pay the water use fees prescribed in Section 
10 of the Regulations. The water use fees shall be payable for 
each and every year of the term of the licence within thirty 
(30) days of the receipt of an invoice by the Licensee. 

3. Waste Discharge Standards 

This licence is issued to the Licensee, subject to the 
conditions contained herein, with respect to the use or return 
of water, or the depositing or permitting the deposit of waste 
of any type in any waters or in any place under any condition 
where such waste or any other waste that results from the 
deposit of such waste may enter any waters. However, it is also 
a condition of the granting of this licence to the Licensee 
that, whenever future Regulations are made by the Governor in 
Council under the Northern Inland Waters Act, or any other 
statute imposing cond1t1ons relating to the ~antity and types 
of waste that may be so deposited or under which any such waste 
may be so deposited that are more stringent than conditions 
included in this licence, this licence shall be deemed, upon 
prescription of such Regulations, to be automatically amended to 
conform with such Regulations. 

4. Non-Compliance 

In the event the Licensee fails to comply with any provision or 
condition of this licence the Boarcl may, subject to the Act, 
cancel the licence, and without limiting its rights--"fo 
cancellation of the licence, if the Licensee has failed to 
perform the works as specified in the licence, or has performecl 
works contrary to the licence, the Board may apply to the Courts 
for a mandatory injunction to compel the Licensee to perform the 
works or for an injunction to restrain the Licensee from 
performing the works, as the case may be. 

S. Correspondence 

Where any direction, notice, order, or report under this licence 
is required to be in writing, it shall be given: 

(a) to the Licensee, if left at or mailed by registered mail to 
the following address: 

Mount Skukum Gold Mining Corporation 
500 - 171 West Esplanacle Street 

Vancouver, B.C. 
V7M lAl 

and shall be deemed to have been given to the Licensee on the 
day it was left or seven (7) days after the day it was so 
mailed as the case may be; 
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(b) to the Roarrl, if left at or sent by registered mail to the 
following address: 

Yukon Territory Water Board 
Suite 302, 4114 - 4th Avenue 

Whitehorse, Yukon 
YlA 4N7 

and shall be deemed to have been given to the Board on the day 
it was left or seven (7) days after the day it was so mailed 
as the case may be. 

Interpretation 

Where a Licensee wishes to appeal an interpretation of a licence 
condition by an Inspector, he may do so by applying to the Board 
within ten (10) days of receiving the interpretation. 

Annua 1 Report 

On or before December 31 of each year <luring which this licence is 
in effect, the Licensee shall submit to the Board an annual report 
pursuant to Section 15 of the Northern Inland Waters Regulations. 
In addition to the information required by the Regulations the 
annual report shall: 

a) describe the Licensee's water use operations during that year; 

b) explain any difference between what was proposed in the 
Licensee's application for licence and what was done, and; 

c) present all monitoring data collected under the licence during 
the year reported. 

Spills and Unauthorized Discharges 

The Licensee shall immediately contact the Water Resources Division 
of Indian and Northern Affairs Canada in Whitehorse (403) 667-3100, 
or the 24-hour Yukon Spill Report number (403) 667-72~4, should a 
spill or an unauthorized discharge occur or seem likely to occur. 
A detailed written report on any such event, including but not 
limited to, dates, quantities, parameters, causes and other 
relevant details and explanations, shall be submitted to the Board 
not later than fifteen (15) <lays after its occurrence. 

Term of Licence 

The term of this licence is for a period of one year from the 
effective date. 

Y-TN8n-n1 RT, 



OPERATING CONDITIONS 

PART 'B' 

I. 

2. 

3. 

Description of Water Use 

(a) Industrial 

The Licensee is hereby authorized: 

i) to obtain water for the purpose of drilling and 
underground hard rock mining from an unnamed 
tributary of Butte Creek at a rate not to exceed 
50,000 imperial gallons per day 

ii) to obtain groundwater released by drilling and 
mining operations 

iii) to store drilling wastewater and 
groundwater in settling ponds located at 
portal on Quartz Claims KUl(U 17 to 20 and 22 

released 
the mine 

(b) ~ 

iv) to discharge effluent from the settling ponds to an 
unnamed tributary of Butte Creek 

as proposed in water use application IN86-01R and subject 
to this licence. 

The Licensee is hereby authorized to obtain water from Butte 
Creek drainage for camp use at a rate not to exceed 600 
imperial gallons per day. 

Water Use Structures 

(a) The Licensee shall maintain in good repair all works 
associated with the undertaking, including, but not limited 
to, all dams, weirs, spillways, stream crossings, ditches, 
gates, water intakes, culverts, and settling ponds. 

(b) Tile Licensee shall provide settling ponds and associated 
drains and spillways of adequate constniction and capacity to 
convey the maximum rate of water discharge experienced during 
the term of this licence. 

Industrial Waste Disposal 

(a) Without restricting the generality of the definition of 
"waste" in the Northern Inland Waters Act, a discharge of 
waste in this licence includes: surface drainage from the 
mining site, dams and associated areas; all discharges from 
the waste treatment and recycling facilities; and all 
discharges from associated pumping and piping facilities prior 
to entering the receiving waters. 
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4. 

5. 

e 
6. 

• 

• 

(b) All waste discharge shall meet the following effluent quality 
standards: 

(c) 

Parameter 

Arsenic (total) 
Barium (total) 
Copper (total) 
Lead (total) 
Nicke 1 (total) 
Silver (total) 
Zinc (total) 

Concentration (grab sample) 

0.5 mg/L 
1.0 mg/L 
0.3 mg/L 
O. 2 mg/L 
0.5 mg/L 
0.1 mg/L 
0.5 mg/L 

No waste discharge shall be toxic fish. 

(d) No waste discharge shall contain floating solids or visible 
oil or grease. 

(e) No waste discharge shall have a PH of not less than 6.0 units. 

Security 

No security is required under this licence. 

Fish Passage 

No fish passage is required under this licence. 

General Operating Conditions 

(a) 'Ibe Licensee shall not withdraw, store, consume, discharge or 
otherwise use water except in accordance with provisions of 
this licence. 

(b) 'Ibe Licensee shall ensure that stationary fuel storage and 
pumping sites comply with the provisions of the Gasoline 
Handling Act and Regulations of Yukon Territory and are 
located and prepared to avoid pollution of any watercourse, 
should a fuel spill occur. 

(c) 'Ibe Licensee shall ensure that sewage, including all human 
excreta and wastewater associated with daily camp operations, 
is disposed of in accordance with the Public Health Act of 
Yukon Territory. 

(d) 'Ibe Licensee shall ensure that all garhage and refuse is 
removed from the site or, where appropriate, incinerated and 
buried under not less than one (1) meter of compacted soil, in 
pits located not less than thirty (30) meters from any water 
supply, lake, stream, or other watercourse. 

(e) 11le Licensee shall provide reasonable assistance to any 
Inspector to enable such Inspector to carry out his/her duties 
under the Act. 

(f) Nothing in the Act or Regulations, or in a licence issued 
under the Act constTtutes a defense to a claim for loss or 
damage sustained by any person by reason of the construction 
of any works forming part of an appurtenant undertaking, or by 
reason of the operation of such undertaking. 

Y-IN86-01RL 
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Y-IN86-01RL 

Site Abandonment and Restoration 

(a) Discontinuance, abandonment, cancellation, or termination of 
this licence does not relieve the Licensee from any 
obligations ar1s1ng under terms and conditions of this 
section, the Act and Regulations, or from complying with any 
notice, direction, or order issued by the Board under this 
section. 

(b) The Licensee shall abandon the mine site in accordance with 
the provisions of the Yukon Mine Safety Act and Regulations. 

(c) The Licensee shall ensure that all waste materials, excluding 
silt and other natural materials, including but not limited 
to, scrap metal, discarded machinery and parts, barrels and 
containers, fuels and hazardous materials, are removed from 
the operation site prior to the expiry date of this licence, 
or upon site abandonment. 

(d) Prior to the expiry date of 
drilling operations, the 
for approval a plan and 
restoration of the site. 

this licence or 
Licensee shall 

schedule for 

upon cessation of 
submit to the Board 

abandonment and 

(e) Upon approval by the Board of the plan and schedule referred 
to in Part B, Section 7(c) of this licence, the Licensee shall 
implement the plan according to the schedule contained therein. 
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> MJNITORING PROGRAM 
PART 'C 

1. 

2. 

3. 

4. 

5. 

6. 

Flow 
pH 

Tite Licensee shall keep true and detailed books and records of the 
quantity and quality of water used during the tenn of this licence. 

An Inspector may examine books, records, or other documents kept by 
the Licensee relating to water and the Licensee shall, at the 
Inspector's request, make these records available for examination. 

The Licensee shall submit to the Board monthly reports based on the 
previous month's monitoring data and shall include the date and 
time each sample was taken and analyzed. 

The Licensee shall submit to the Board, as required, monitoring or 
other data and information upon the Board's request. 

The Licensee shall comply with the Monitoring Schedule described 
under Part C, Section 6 of this licence with any variations thereof 
made by the Board and shall comply with all the provisions for 
sampling, sample preservation and analysis specified by the Board. 
The Licensee shall provide to the Board a description of sampling 
locations and facilities as established prior to each season's 
operations. 

Monitoring Schedule 

Parameters Stations: Butte Creek 

Upstream of Downstream of Portal 
Effluent Effluent (adit) (3) 
Discharge (l) Discharge (2) 

Q Q Q 
Q Q Q 

Conductivity Q Q Q 
Temperature Q Q 
Arsenic (total) Q Q 
Barium (total) Q Q 
Copper (total) Q Q 
Lead (total) Q Q 
Nickel (total) Q Q 
Silver (total) Q Q 
Sulphates Q Q 
Zinc (total) Q Q 
Ammonia Q Q 

(l) Approximately 500 metres upstream of the adit. 

(2) Approximately 1500 metres downstream of the adit. 

Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 

(3) Sampled at the entrance to the culvert that collects the water from 
the adit. 

Q = Quarterly. 
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I+ Indian and Northern Affairs Atfaires indiennes et du Nord 

YUKON TERRITORY WATER BOARD 

Pursuant to the Northern Inland.Waters Act and Regulations the Yukon Territory Water Board, here­
inafter referred to as the Board, hereby grants to 

_________ Mount Skukum _Gold Mining_ Corporation ---------------------------­
(Licensee) 

of ___ U.l J'.Je5J_ .E.s.n laoad.e_.S_tr:_e.e t. _Su.He. -5.00 ~- No.r_tll _ \la ncDlli/.ff..__B _L_ -------
(Mailing address) 

hereinafter called the Licensee, the right to alter, divert or otherwise use water subject to the 
restrictions and conditions contained in the Northern Inland Waters Act and Regulations made 
thereunder and subject to and in accordance with the conditions specified in this licence: 

L. N ber Y - IN84-09L 
1cence um ---------------------------------------------------------------

Water Management Area __ 9} __ Y_U!._~~-- ---------- ________ --------------- __________ _ 

Location_Butte Creek,_a tributary of the_Wheaton_River -------------------

Purpose __ To_obtain,_store and_return a_flow_of water ____________________ _ 

Description _ Industrial_ use_ in_ mi 11 i ng_process, _a_ tailings_ i mpoundment_ and camp use 

Q t ·t fW t N t b e d d Industrial: 57,000 imperial gallons .r.er day. 
uan I y O a er ot O e xcee e Caiiip_:_To;ooo-,nip-erfarga11ons-per-day-.-----

Rate of use of water Not tobe Exceeded __ Industrial: __ 2,400_ im_perial_g<1llons_~er hour. 

Effective Date of Licence _s::(\_<.?::;'::/--~--~5:_1~------------------------------------

Expiry Date of Licence ___ ffi9,,l5 ___ ~3._'3~------------------------------------

This Licence issued and recorded at Whitehorse includes and is subject to the annexed conditions. 

Dated this 

(_ Witness 

Dated this _ __....µe_rL,_· _" __ day of Approved by 

-----,---+-1-1-~· 19~5 Ci)~~ 4 

I ANO 52·-230 ( 10-731 

111-84-09 

Minister of Indian Affairs 
and Northern Deva lopment 



PART A - GENERAL CONDITIONS 

l. Definitions 

(a) "Act" means Northern Inland Waters Act, R.S.C. 1970 (first 
supplement) Chapter 28, and any amendments thereto. 

(b) "Regulations" means the Regulations made under the Act. 

(c) "Board" means The Yukon Territory Water Board. 

(d) "Inspector" means any person designated as an inspector under 
Section 29 of the Act. 

All terms in this licence, unless otherwise explicitly stated, shall 
be defined in the same manner as in the Act and Regulations. 

2. Fees 

The Licensee shall pay the water use fees prescribed in Section 10 
of the Regulations. The water use fees shall be payable for each and 
every year, or portion of a year, of the term of the licence. 

3. Security 

2. 

The Licensee shall provide security prior to the commencement of milling 
operations, in accordance with the Regulations, Section 13 (2), in the 
amount of $15,000. Such security shall remain in effect for no less 
than two years past the expiry date of the licence. Such security shall 
provide for the protection of the owners and occupiers of property who 
may be adversely affected as a result of the issuance of this licence. 

4. Waste Discharge Standards 

This licence is issued to the Licensee, subject to the conditions 
contained herein, with respect to the use or return of water, or the 
depositing or permitting the deposit of waste of any type in any waters 
or in any place under any conditions where such waste or any other 
waste that results from the deposit of such waste may enter any waters. 
However, it is also a condition of granting of this licence to the 
Licensee that, whenever future Regulations are made by the Governor in 
Council under the Northern Inland viaters Act, or any other statute 
imposing conditions relating to the quantity and types of waste that 
may be so deposited or under which any such waste may be so deposited 
that are more stringent than conditions included in this licence, this 
licence shall be deemed, upon prescription of such Regulations, to be 
automatically amended to conform with such Regulations. 

5. Non-Compliance 

In the event the Licensee fails to comply with any prov1s10n or condition 
of this licence the Board may, subject to the Act, cancel the licence, 
and without limiting its rights to cancellationof the licence, if the 
Licensee has failed to perform the works as specified in the licence, or 
has performed works contrary to the licence, the Board may apply to the 
Courts for a mandatory injunction to compel the Licensee to perform the 
works or for an injunction to restrain the Licensee from performing the 
works, as the case may be. 
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3. 

6. Correspondence 

7. 

Where any direction, notice, order, or report under this licence is 
required to be in writing, it shall be given: 

(a) to the Licensee, if left at or mailed by registered mail to the 
following address: 

Mount Skukum Gold Mining Corporation 
171 West Esplanade Street, Suite 200 
North Vancouver, B.C. 
V7M l Al 

and shall be deemed to have been given to the Licensee on the day 
it was left or seven (7) days after the day it was mailed as the 
case may be; 

(b) to the Board, if left at or sent by registered mail to the 
followinq address: 

Yukon Territory Water Board 
4114 - 4th Avenue, Suite 200 
Whitehorse, Yukon 
Yl A 4fl7 

and shall be deemed to have been given to the Board on the day it 
was 1 eft or seven ( 7) days after the day it was ma i 1 ed as the case 
may be. 

In te rpreta ti on 

Where a Licensee wishes to appeal an interpretation of a licence . 
condition by an Inspector, he may do so by applying to the Board within 
ten (10) days of receiving the interpretation. 

8. Annual Reports 

(a) On or before March 1 of each year during which this licence is in 
effect, the Licensee shall submit to the Board an Annual Report 
pursuant to Section 15 of the Northern Inland Waters Regulations. 
The Annual Report shell detail all water quantities used during 
the year with a summary and interpretation of any trends or 
variations in the data; 

(b) 

IN-84-09 

The Annual Report shall, in addition, contain: 

i) both tabular and graphical surrmaries of all data collected 
under Schedules A and B of this licence, including analysis 
and interpretation by a qualified person or firm and a 
discussion of variation from base line or previous year's 
conditions; 

ii) a detailed record of any major maintenance work carried out 
on the water supply, tailings pond or associated works on 
the property which may affect water; 

iii) a report by a competent engineer of his inspection of all dykes; 

iv) any other information on water use or waste disposal requested 
by the Boa rd. 



4. 

9. Spills and Unauthorized Discharges 

(a) The Licensee shall immediately contact the Water Resources 
Division of Indian and Northern Affairs Canada in Whitehorse 
(403) 668-5151, or the 24-hour Yukon Spill Report number (403) 
667-7244, should a spill or an unauthorized discharge occur 
or seem likely to occur. A detailed written report on any 
such event, including but not limited to, dates, quantities, 
parameters, causes and other relevant details and explanations, 
shall be submitted to Water Resources Division not later than 
fifteen (15) days after its occurrence. 

(b) The Licensee shall ensure that stationary fuel storage and 
pumping sites comply with the provisions of the Gasoline 
Handling Act and Regulations of the Yukon Territory and are 
located and prepared to avoid pollution of any watercourse, 
should a fuel spill occur. 

(c) The Licensee shall ensure that all shipments of hazardous 
materials are accompanied from Whitehorse to the mill site 
by a radio-equipped vehicle and shall in~ediately advise 
residents of the affected watershed, should a discharge of 
hazardous material to the environment occur or should a 
container of hazardous material be released into a watercourse. 

10. Term of Licence 

The term of this licence is for five (5) years from the effective 
date of this licence. 
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5. 
Part 'B' 

1. 

OPERATING CONDITIONS 

Description of Water Use 

(a) Industrial 

i) The Licensee shall not withdraw, store, consume, discharge 
or otherwise use water except in accordance with provisions 
of this licence. 

ii) The Licensee is hereby authorized: 

to obtain water from Butte Creek, a tributary to the Wheaton 
River, or from wells adjacent to Butte Creek, at a rate 
not to exceed 2400 imperial gallons per hour; 

(2) to convey water via pump and ~ipeline; 

(3) to use water for mineral processing on lease 
105-003-0000-00002-03; 

(4) to store water in tailings ponds; 

(5) to discharge wastewater to Butte Creek. 

(b) Camp 

i) The Licensee is hereby authorized to obtain water from 
Butte Creek or wells adjacent to Butte Creek for camp 
use at a rate not to exceed 10,000 imperial gallons per 

day. 

ii) The Licensee shall ensure that sewage, including all human 
excreta and wastewater associated with daily camp 
operations, is disposed of in accordance with the Public 
Health Act of Yukon Territory. 

2. Water Use Structures 

Industrial 

(a) The Licensee shall file with the Board final design and 
construction plans and specifications for structures for the 
water supply and associated facilities, the tailings dykes 
and related waste treatment facilities prior to the start of 
any construction work. The plans shall bear the seal of a 
duly qualified engineer. The plans shall be accompanied by 
a statement discussing where the plans vary from the intent 
of the licence application. 

(b) The Licensee shall have the construction of all dykes supervised 
by a competent engineer in accordance with the plans submitted 
to the Board. 

(c) The Licensee shall provide 'as built' drawings of all structures 
referred to in Part B, Section 2 (a) of this licence, noting 
changes from the original design. 

(d) The Licensee shall maintain in good repair all works associated 
with the undertaking, including, but not limited to, all dams, 
weirs, spillways, stream crossings, ditches, gates, water 
intakes, culverts, and settling ponds. 

(e) The waste treatment system constructed by the Licensee shall: 

i) treat all mill effluents; 

ii) maintain a minimum available storage capacity of 20 million 
imperial gallons in the primary tailings pond in order to 
store spring runoff and meltwater fro111 glaciated tailings; 

iii) provide for an emergency spillway on a 11 ta i1 ings dykes; 

IN84-09 

iv) include a primary tailings pond constructed at the location 
described in Drawing SK-1 "Proposed Tailing Cisposal Site, 
January 1985". 



6. 

3. Operation 

Industrial 

(a) The Licensee shall ensure that all wastewater from the milling 
operation is directed: 

i) through a cyanide destruction system of appropriate capacity 
to ensure that waste discharge standards prescribed in this 
licence are met; 

ii) through a primary tailings pond and a secondary tailings pond 
located downstream of the primary tailings pond before entering 
Butte Creek. 

(b) The Licensee shall provide the secondary tailings pond spillway with 
a means of controlling flow. 

(c) The Licensee shall immediately cease discharging tailings from the 
mill, should either of the following conditions occur: 

i) a failure in the cyanide destruction system; 

ii) cyanide levels in mill effluent prior to discharge to the 
primary tailings pond which exceed 1 .0 mg/L total cyanide. 

(d) In the event that the average total cyanide concentration in the 
primary tailings pond effluent exceeds l .0 mg/L the Licensee shall 
provide the Boa rd with a pl an to monitor groundwater and sha 11 
carry out said plan at the Board's direction. 

4. Waste Discharge Standards 

(a) Without restrictin(J the generality of the definition of "waste" in 
the Northern Inland Waters Act, a discharge of waste in this licence 
includes: surface drainage from the mill site, dams and associated 
areas; all discharges from the waste treatment and recycling 
facilities; and all discharges from associated pumping and piping 
facilities prior to entering the receiving waters. 

(b) All waste discharged shall not exceed the following effluent quality 
standards: 

IN-84-09 

Parameter 

Suspended solids 

pH 

Colour 

Turbidity 

Oil and Grease 

Floating Solids 

96-hour LC 50 

Maximum Concentration for any Grab Sample 

not greater than 25 mg/L 

not less than 6.5 pH Units 

not greater than 20 Pt-Co Units 

not greater than 15 Jackson Turbidity 
Uni ts 

none visible 

none 

100'.{ 
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4. (b) (continued) 7. 

(c) 

Parameter 

Ammonia 

Arsenic 

Barium 

Chlorine 

Copper 

Cyanide 

Cyanide 

Lead 

Silver 

Zinc 

(as N) 

(As) 

(Ba) 

(Cl) 

(Cu) 

(as CN) 

(as CN) 

(Pb) 

(Ag) 

(Zn) 

Maximum Concentration for Any Grab 
Sa1,1ple 

total 

dissolved 

total 

free residual 

total 

total 

available (free) 

total 

total 

total 

1.0 mg/L 

0.05 mg/L 

0.05 mg/L 

0.05 mg/L 

0.3 mg/L 

1.0 mg/L 

0.05 rng/L 

0.05 mg/L 

0.05 mg/L 

0. l mg/L 

The wastewater discharge standards contained in Part B Section 
4 (b) shall be met at station X2, as described in Schedule 
A to this licence, and at all points of entry to receiving 
waters, unless otherwise specified by the Board. 

PART C - CONTINGENCY PLANS 

1. The Licensee shall provide the Board, prior to commencement of 
milling operations, with contingency plans for dealing ~ith the 
following circumstances: 

(a) Cyanide levels in the tailings pond that exceed or are likely 
to exceed licence levels; 

(b) A spill or discharge that exceeds, or is likely to exceed, 
licence levels, and which reaches, or is likely to reach Butte 
Creek. 

2. The contingency plans shall include the requirements of Part A 
Section 9 of this licence and shall cover the subjects of reporting, 
alerting and response. 

IN84-09 
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8. 

PART D - SITE ABANDONMENT AND RESTORJI.TION PLAN 

1. The Licensee shall, within one year of start-up, provide to the 
Board an abandonment and restoration plan for the long-term physical 
and chemical stability of the site to protect the waters of Butte 
Creek. The plan shall include, but not be limited to, the mill 
site, tailings ponds, garbage dump and chemical storage areas. 

2. The plan shall be based en the concept presented by the Licensee 
at the public hearing "Yukon Territory Water Board in the Matter of 
Mount Skukum Gold Mining Corporation, February 14, 1985", 
transcript: page 12 - line 22, to page 13 - line 6. 

3. The plan shall provide for progressive restoration where 
appropriate. 

4. The plan shall provide for both temporary shutdown and indefinite 
cessation of abandonment and restoration measurE:s will be 
undertaken. 

PART E - GENERAL PROVISIONS FOR REPORTS, SAMPLING AND ANALYSIS 

l. The Licensee shall submit to the Board monthly reports based en 
the previous month's Surveillance Network ~rogram data and shall 
include the date and time each sample was taken and analyzed. 

2. The Licensee shall collect and conduct four (4) bioassays each year 
from sampling point XI on dates approved by the Board. 

3. Procedures for the bioassays shall be obtained from the Environ­
mental Protection Service and approved by the Board. 

4. The Licensee shall comply with the Surveillance Network Program 
attached as Schedule "A" hereto and with any variations thereof 
made by the Board and shall comply with all provisions for sampling, 
sample preservations, reporting and analysis specified. 
by the Board. 

5. Unless otherwise specified or approved by the Board all ar.alyses 
shall be conducted in accordance with the current edition of 
"Standard Methods for the Examination of Water and Waste Water", 
prepared and published jointly by the American Water Works 
Association and the Water Pollution Control Federation. 

6. All analyses shall be performed in a laboratory approved by the 
Board. 

7. The Licensee shall perform the analysis for cyanide in 
accordance with a method to be specified by the Board. 

8. The licensee shall comply with the program of biological monitoring 
attached as Schedule "B" hereto and with any variations thereof 
made by the Board and shall ccmply with all provisions for sampling 
perservation, reporting and analysis specified by the Board. 
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SCHEDULE "A" 

SURVEILLAIICE NETWORK PROGRAM 
FOR MT. SKUKUM GOLD MINING CORPORATION LTD. 

LICENCE NUMBER Y-IN84-09L 

Sampling Points for This Program 

Yukon Territory Water Boa rd 
Idendification Number Sampling Station 

IN-84-09 

Xl 

X2 

X3 

X4 

X5 

X6 

X7 

X8 

Secondary tailings pond decant 

Primary tailings pond decant 

Mil 1 discharge to the primary tailings 
pond 

Butte Creek above secondary tailings 
pond decant 

Butte Creek below secondary tailings 
pond decant 

Wheaton River upstream of the 
confluence with Butte Creek 

Wheaton River 100 meters downstream 
of the confluence with Butte Creek 

Grid sampling within primary tailings 
pond. 



SCHEDULE "A" onti nued) 

SURVEILLAiJCE NETWORK PROGRAM 

* * Xl X2 X3 X4 
Se co nda ry pond Primary pond Mi 11 di s cha r(Je Butte Cr. U/S 
discharge discharge to primary pond Effluent 

pH w 14 - M 

Temperature ( 0 c) w vJ - M 

Fl ow (M
3 
/S) D D D M 

Ammonia (MH 4-N) M M - M 

Arsenic (dissolved) M M - M 

Barium (total) M M - M 

Calcium M M - M 
*** Chlorine ( free) D - - D 

Copper (total w vJ - M 

Cyanide (total) w vJ D M 
* Cyanide (free) w w - w 

Iron (total) M M - M 

Lead (total ~J w - M 

Silver (total w w - M 

Nitrate (N)
3

-N) M M - M 

Zinc (total w w - M 

Notes: * - Sampled only during periods of discharge 
** - Sampled prior to seasonal discharge from primary tailings pond 

*** - Required only if chlorine is used in the waste treatment system 

IN-84-09 

* X5 X6 
Butte Cr. D/S Wheaton R. 
Effluent 

M 

M 

M 

M 

M 

M 

M 

D 

M 

M 
* w 

M 

M 

M 

M 

M 

U/S Butte Cr. 

M 

M 

M 

M 

M 

M 

M 

D 

M 

M 

M 

M 

M 

M 

M 

M 

D - Daily 
W - Weekly 
M - Monthly 
A - Yearly 

* X7 
Wheaton R. 
D/S Butte Cr. 

M 

M 

M 

M 

M 

M 

M 

D 

M 

M 

M 

M 

M 

M 

M 

M 

** X8 
l?rimary 
pond grid 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

--------- --------- -
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l. Sampling Points 

X4 

X5 

X6 

Xl 

SCHEDULE "B II 

BIOLOGICAL MONITORING PROGRAM 
FOR MT. SKUKUM GOLD MINING CORPORATION 

Bioloqical Station #1 
On Butte Creek above the influence of the 
processing mill and above the entry of any 
discharqe from the tailinqs pond. 

Biological Station #2 
On Butte Creek below the point of discharge from 
the tailings pond and above the confluence of 
Butte Creek with the Wheaton River. 

Biological Station #3 
On Wheaton River upstream of the point of confluence 
of the Wheaton River and Butte Creek 

Biological Station #4 
On Wheaton River downstream of the mixing zone 
of the Wheaton River and Butte Creek. 

2. The Licensee shall ensure that three replicate samples of invertebrate 
fauna are collected by a qualified person annually from each station, 
using an artificial substrate sample which has been installed for 
approximately five weeks. 

3. The Licensee sha 11 , on each vis it, perform tests for pH, conductivity, 
temperature, and dissolved oxygen. Water samples shall be collected 
and analyzed for cyanide, copper, lead, zinc, manganese, iron, arsenic, 
calcium and sodium. 
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YUKON TERRITORY WATER BOARD 

Pursuant to the Northern Inland Waters Act and Regulations, the Yukon 
Territory Water Board, hereinafter referred to as the Board, hereby 
grants to · · 

Mount Skukum Gold Mining Corporation 

(Licensee) 

of _______ 1_7_l_W_e_s_t_E~sp:...l_a_n...:..a...:..d...:..e_S_:t:..:r:..:e...:..e...:..t.!...,...:..S_:u:..:i:..:t...:..e--=-50:...0::-2,~N..:.o::..r.:ctl..:.1.:....:V...:..a::.:n...:..c.:cou:::..v.:....:e:..:r2 ,-=.B..:...C=-:.-. -~ 

(mailing address) 

hereinafter called the Licensee, the right to alter, divert or otherwise 
use water subject to the restrictions and conditions contained in the 
Northern Inland Waters Act and Regulations made thereunder and subject 
to and in accordance with the conditions specified in this Licence: 

Licence Number __ Y_-_I_N_s_s_-_os_A_L ___________________ _ 

Water Management Area __ o_z_Y_u_k_0 n __________________ _ 

Location Wheaton River, a tributary of Bennett Lake 

Purpose to obtain, store and return a flow of water 

Description Industrial use in milling process, a tailings impoundment and camp use 

Quantity of Water Not to be Exceeded Industrial: 57,000 imperial gallons per day 

Camp: 10,000 imperial gallons per day 

Rate of Use of Water Not to be Exceeded Industrial: 2,400 imperial gallons per hot 

Effective Date of Licence ____ M_a_r_c_h_Zl-','--1_9_86 _____________ _ 

Expiry Date of Licence ____ ____:Mc.::a~-=-Sc.,._~19.::..;9::.:0"-----------------

Thi s Licence issued and recorded at Whitehorse includes and is subject to 
the annexed conditions. 

Dated this JQg/j{ _; day of 

Dated this --/?~/~~-;/_-_ day of 
I• 

AJproved by: 

Minister of Indian and Northern 
Affairs Canada 



1. 

PARI' A - GENERAL CDNDITIONS 

J:Efinitions 

{a) "Act" rreans Northern Inland Waters Act. R.s.c. 1970 (first 
supplerrent) Chapter 28, and any amendrrents thereto. 

{b) "Regulations" means the Regulations made under the Act. 

{c) "Board" rreans the Yukon Territory Water Board. 

{d) "Inspector" means any person designated as an Inspector under 
Section 29 of the Act. 

All Tenns in this licence, unless otherwise explicitly stated, shall be 
defined in the sarre nanner as in the Act and Regulations. 

2. Fees 

3. 

4. 

5. 

The Licensee shall pay the water use fees prescribed in Section 10 
of the Regulations. The water use fees shall be payable for each 
and every year, or portion of a year, of the term of the licence. 

Security 

The Licensee shall provide security prior to the comrrencement of 
milling operations, in accordance with the Regulations, Section 13 (2), 
in the arrount of $15,000. Such security shall remain in effect for 
no less than two years past the expiry date of the licence. Such 
security shall provide for the protection of the owners and occupiers 
of property who may be adversely affected as a result of the issuance 
of this licenc..'e. 

Waste Disposal Standards 

This licence is issued to the Licensee, subject to the conditions 
contained herein, with respect to the use or return of water, or 
the depositing or permitting th:! deposit of waste of any type in 
any waters or in any place under any conditions where such waste 
or any other waste that results from the deposit of such waste may 
enter any waters. However, it is also a condition of granting of 
this licence to the Licensee that, whenever future Regulations are 
made by the G:wernor in Council under the Northern Inland Waters 
Act, or any other statute .imposing conditions relatlng to the 
quantity and types of waste that may be so deposited or under which 
any such waste may tc so deposited that are ITDre stringent than 
conditions included in this licence, this licence shall be deerred, 
upon prescription of such Regulations, to be automatically arrended 
to conform with such Regulations. 

Non-Compliance 

In the event the Licensee fails to comply with any provision or 
condition of this licence the Board may, subject to the Act, cancel 
the licence, and without limiting its rights to cancellation of the 
licence, if the Licensee has failed to perform the works as specified 
in the licence, or has perforrred works contrary to the licence, the 
Board may apply to the Courts for a mandatory injunction to compel 
the Licensee to perform the works or for an injunction to restrain 
the Licensee from performing the w:Jrks, as the case may be. 
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6. 

7. 

8. 

Correspondence 

Where any direction, notice, order, or report under this licence is 
required to be in writing, it shall be given: 

(a) to the Licensee, if left at or mailed by registered mail to 
the following address: 

tbunt Skukum Gold Mining Corporation 
171 West Esplanade Street, Suite 500 
North Vancouver, B.C. 
V7M lAl 

and shall be deemed to have been given to the Licensee on the 
day it was left or seven (7) days after the day it was mailed 
as the case may be; 

(b) to the Board, if left at or sent by registered mail to the 
following address: 

Yukon Territory Water Board 
4114 - 4th Avenue, Suite 200 
Whitehorse, Yukon 
YlA 4N7 

and shall be deemed to have been given to the Board on the day 
it was left or seven (7) days after the day it was mailed as 
the case may be. 

Interpretation 

Where a Licensee wishes to appeal an interpretation of a licence 
condition by an Inspector, he may do so by applying to the Board 
within ten (10) days of receiving the interpretation. 

Annual Report 

(a) On or before £larch 1 of each year during which this licence is 
in effect, the Licensee shall sul::mit to the Board an Annual 
Report pursuant to Section 15 of the Northern Inland Waters 
Regulations. The Annual Report shall detail all water quantities 
used during the year with a surrmary and interpretation of any 
trends or variations in the data; 

(b) The Annual Report shall, in addition, contain: 

i) both tabular and graphical sumnaries of all data 
collected under Schedules A and B of this licence, 
including analysis and interpretation by a qualified 
person or finn and a discussion of variation from base 
line or previous year's conditions; 

ii) a detailed record of any major maintenance work carried 
out on the water supply, tailings pond or associated 
works on the property which may affect water; 

iii) a reix1rt by a competent engineer of his inspection of 
all dykes; 

iv) any other infunnation on water use or waste disposal 
requested by the Board. 

YIN85-08A L 
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9. Spills and Unauthorized Discharges 

(a) 'l'he Licensee shall imnediately contact the Water Resources 
Division of Indian and Northern Affairs Canada in Whitehorse 
(403) 668-5151, or the 24-hour Yukon Spill Report nwnber 
(403) 667-7244, should a spill or an unauthorized discharge 
occur or seen lDcely to occur. A detailed written report on 
any such event, including but not limited to, dates, quantities, 
pararreters, causes and otl1er relevant details and explanations, 
shall be submitted to Water Resources Division not later than 
fifteen (15) days after its occurrences. 

(b) The Licensee shall ensure that stationary fuel storage and 
pumping sites comply with the provisions of the Gasoline 
Handling Act and Regulations of the Yukon Territory and are 
located and prepared to avoid pollution of any watercourse, 
should a fuel spill occur. 

(c) The Licensee shall ensure that all shiµnents of hazardous 
materials are accompanied from Whitehorse to the mill site 
by a radio-equipped vehicle and shall inmediately advise 
residents of the affected watershed, should a discharge of 
hazardous material to the environment occur or should a 
container of hazardous material be released into a watercourse. 

10. Term of Licence 

The term of this licence is from the effective date to M:iy 5, 
1990. 

11. This licence shall be deemed to be an amendment of Water Licence 
Y-IN84-09L, and all rights and obligations conferred by Licence 
Y-IN84-09L are continued in full force and effect, save as such 
rights and obligations are amended by this amending licence. 
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MJ!U'IDRING CCNDITIONS 

PAR'r B 

1. 

2. 

D2scription of Water Use 

(a) Industrial 

i) 'lhe Licensee shall not withdraw, store, consune 
discharge or otherwise use water except in accordance 
with provisions of this licence. 

ii) 'lhe Licensee is hereby authorized: 

(b) Camp 

(1) to obtain water from the Wheaton River, a tributary of 
Bennett Lake, at a rate not to exceed 2400 imperial 
gallons per hour; 

(2) to convey water via pump and pipelines; 

(3) to use water for mineral processing on lease 
105-IXJ3-0000-00002-03; 

(4) to store water in tailings ponds; 

(5) to discharge wastewater to Butte Creek. 

i) 'lhe Licensee is hereby authorized to obtain water from Butte 
Creek or wells adjacent to Butte Creek for camp use at a 
rate not to exceed 10,000 imperial gallons per day. 

ii) The Licensee shall ensure that sewage, including all human 
excreta and wastewater associated with daily camp operations, 
is disposed of in accordance with the Public Health Act of 
Yukon Territory. 

Water Use Structures 

Industrial 

(a) The Licensee shall file with the Board final design and 
construction plans and specifications for structures for 
the water supply and associated facilities, the tailings 
dykes and related waste treatment facilities prior to the 
start of any construction work. The plans shall bear the 
seal of a duly qualified engineer. The plans shall be 
accompanied by a statement discussing where the plans vary 
from the intent of the licence application. 

(b) The Licensee shall have the construction of all dykes supervised 
by a competent engineer in accordance with the plans sul:xnitted 
to the Board. 

(c) The Licensee shall provide 'as built' drawings of all structures 
with the undertaking, including, but not limited to, all dams, 
weirs, spillways, stream crossings, ditches, gates, water 
intakes, culverts, and settling ponds. 

(e) The waste treatment system constructed by the Licensee shall: 

i) treat all null effluents; 

ii) maintain a minimum available storage capacity of 20 
million bnperial gallons in the prinary tailings pond in order 
to store spring runoff and melt water from glaciated tailings; 

Y[N85-08AL 
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3. 

4. 

iii) provide for an errergency spillway on all tailings dykes; 

iv) include a prirnary tailings pond constructed at a location 
described in Drawing SK-1 "Proposed Tailing Disposal Site, 
January 1985". 

Operation 

Industrial 

(a) The Licensee shall ensure that all wastewater from the milling 
operation is directed: 

i) through a cyanide destruction system of appropriate capacity 
to ensure that waste discharge standards prescribed in this 
licence are net; 

ii) through a primary tailings pond and a secondary tailings 
pond located downstream of the prirnary tailings pond before 
entering Butte Creek. 

(b) The Licensee shall provide the secondary tailings pond spillway with 
a means of controlling flow. 

(c) The Licensee shall imnediately cease discharging tailings from the 
mill, should either of the following conditions occur: 

i) a failure in the cyanide destruction system; 

ii) cyanide levels in mill effluent prior to discharge to the 
primary tailings pond which exceed 1.0 mg/L total cyanide. 

(d) In the event that the average total cyanide concentration in the 
prirnary tailings pond effluent exceeds 1.0 mg/L the Licensee shall 
provide the Board with a plan to 11Dnitor groundwater and shall 
carry out said plan at the Board's direction. 

Waste Discharge Standards 

(a) 

(b) 

Witmut restricting the generality of the definition of "waste" 
in the Northern Inland Waters Act, a discharge of waste in this 
licence includes: surface drainage from the mill site, dams and 
associated areas; all discharges from the waste treatnent and 
recycling facilities; and all discharges from associated pumping 
and piping facilities prior to entering the receiving waters. 

All waste discharged shall not exceed the following effluent 
quality standards: 

Paraneter 

Suspended solids 

Maximum Concentration for any Grab Sample 

not greater than 25 mg/L 

not less than 6.5 pH units 

not greater than 20 Pt-Co units 

6. 

Colour 

'l'urbidity 

Oil and grease 

Floating solids 

96-hour LC50 

not greater than 15 Jackson Turbidity units 

none visible 

none 

100% 

YIN85-08AL 

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 

4. 

1. 

2. 

(b) ( continued) 

Parameter l-1aximum Concentration for lmy Grab Sample 

Arnronia (as N) total 1.0 mg/L 

Arsenic (As) dissolved 0.05 mg/L 

Barium (Ba) total 0.05 mg/L 

Chlorine (Cl) free residual 0.05 mg/L 

Copper (CU) total 0.4 mg/L 

Cyanide (as CN) total 1.0 mg/L 

Cyanide (as CN) available (free) 0.05 mg/L 

Lead (Pb) total 0.05 mg/L 

Silver (Ag) total 0.05 mg/L 

Zinc (Zn) total 0.1 mg/L 

(c) 'Ihe wastewater discharge standards contained in Part B, Section 
4 (b) shall be met at Station X2, as described in Schedule A 
to this licence, and at all points of entry to receiving waters, 
unless otherwise specified by the Board. 

PART C - crnTINGENCY PLANS 

'Ihe Licensee shall provide the Board, prior to cornnencement of milling 
operations, with contingency plans for dealing with the following 
circumstances: 

(a) Cyanide levels in the tailings pond that exceed or are likely 
to exceed licence levels; 

(b) A spill or discharge that exceeds, or is likely to exceed, 
licence levels, and which reaches, or is likely to reach 
Butte Creek. 

'Ihe contingency plans shall include the requirements of Part A, 
Section 9 of this licence and shall cover the subjects of reporting, 
alerting and response. 
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2. 

3. 

4. 

1. 

2. 

3. 

4, 

s. 

6. 

7. 

8. 

PAR!' D - SITE ABANIXNMENT AND RE.S'IDRATION PLAN 

'll1e Licensee shall, within one year of start-up, provide to the 
Board an abandonment and restoration plan for the long-term 
physical and chemical stability of the site to protect the waters 
of Butte Creek. 'Ihe plan shall include, but not be limited to, the 
mill site, tailings ponds, garbage dump and chemical storage areas. 

'Ihe plan shall be based on the concept presented by the Licensee 
at the public hearing "Yukon Territory Water Board in the Matter 
of !·'.bunt Skukurn Gold Mining Corporation, February 14, 1985", 
transcript: Page 12, Line 22 to Page 13, Line 6. 

8. 

'Ihe plan shall provide for progressive restoration where appropriate. 

The plan shall provide for l:Dth terrq:x:>rary shutdown and indefinite 
cessation of abandonment and restoration rreasures will be undertaken. 

PAR!' E - GENERAL PROVISIONS FOR REPORI'S, SAMPLIN:; AND ANALYSIS 

The Licensee shall sul:mit to the Board monthly reports based on 
the previous month's Surveillance Network Program data and shall 
include the date and tine each sample was taken and analyzed. 

'Ihe Licensee shall collect and conduct four (4) bioassays each 
year from sampling point XI on dates approved by the Board. 

Procedures for the bioassays shall be obtained from the Environmental 
Protection Service and approved by the Board. 

The Licensee shall comply with the Surveillance Netw::,rk Program 
attached as Schedule "A" hereto and with any variations thereof 
made by the Board and shall canply with all provisions for 
sampling, sample preservations, re[X)rting and analysis specified 
by the Board. 

Unless otherwise specified or approved by the Board all analyses 
shall be conducted in accordance with the current edition of 
"Standard M2thods for the I,xamination of Water and Waste Water", 
prepared and published jointly by the Arrerican Water Work Association 
and the Water Pollution Control Federation. 

All analyses shall be performed in a laboratory approved by the 
Board. 

'Ihe Licensee shall perform the analysis for cyanide in accordance 
with a rrethod to be specified by the Board. 

'Ihe Licensee shall comply with the program of biological monitoring 
attached as Schedule "B" hereto and with any variations thereof 
made by the Board and shall comply with all provisions for sampling 
preservation, reporting and analysis specified by the Board. 
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SCHEDULE "A" 

SURVEILLANCE NETWORK PROGRAM 
FOR MT. SKUKUM GOLD MINING CORPORATION LTD. 

LICENCE NUMBER Y-IN84-09L 

Sampling Points for This Program 

Yukon Territory Water Board 
Identification Number 

YI!J85-08I\L 

Xl 

X2 

X3 

X4 

X5 

X6 

X7 

X8 

Sampling Station 

Secondary tailings pond decant 

Primary tailings pond decant 

Mill discharge to the primary tailings pond 

Butte Creek above secondary tailings pond 
decant 

Butte Creek below secondary tailings pond 
decant 

Wheaton River upstream of the confluence 
with Butte Creek 

Wheaton River 100 meters downstream of 
the confluence with Butte Creek 

Grid sampling within primary tailings pond 



chedule "A" (continued) 
SURVr '.ANCE NETWORK PROGRAM 

Xl* X2* X3 X4 X5 
Secondary pond Primary pond Mi 11 discharge Butte Cr. U/S Butte Cr. D/S 
discharge discharge to Qrimar;t QOnd Effluent 

pH w w -
Temperature (OC) w w -
Flow (M3/S) D D D 
Ammonia (MH4-N) M M -
Arsenic (dissolved) M M -
Barium (total) M M -
Ca lei um M M -
Chlorine (free)*** D - -

Copper (total) w w -
Cyanide (total) w w D 
Cyanide (free) w w -
Iron (total) M M -
Lead (total) w w -
Silver (total) w w -
Nitrate (N) 3-N) M M -
Zinc (total) w w -

Notes: * - Sampled only during periods of discharge 

** - Sampled prior to seasonal discharge from primary tailings pond 

- Required only if chlorine is used in the waste treatment system *** 
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- - - - - - - - -

M 

M 

M 

M 

M 

M 

M 

D 

M 

M 

W* 

M 

M 

M 
M 

M 

-

Effluent 

-

M 
M 

M 

M 

M 

M 

M 

D 

M 

M 

W* 

M 

M 

M 

M 
M 

D - Daily 

W - Weekly 

M - Monthly 

A - Yearly 

- -

X6* X7* XB** 
Wheaton R. Wheaton R. Primary 
U/S Butte Cr. D.S Butte Cr. ~rid 

M M A 
M M 
M M 
M M A 
M M A 
M M 

M M 
D D A 
M M A 
M M A 
M M A 

M M 
M M A 

M M A 

M M 
M M A 

- - - - - -
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2. 

3. 

SOIECUIB "B" 

BIOIJ:X;ICAL MJNITORINS PRCX;RAM 
FOR !flJNT SKUKUM GOW !IINING CDRPORATICN 

Sampling Points 

X4 Biological Station# 1 
On Butte Creek ab:)ve the influence of the 
processing mill and ab:)ve the entry of any 
discharge from the tailings pond. 

XS Biological Station #2 
On Butte Creek below the point of discharge 
from the tailings pond and ab:)ve the 
confluence of Butte Creek with the Wheaton 
River. 

X6 Biological Station #3 
On Wheaton River upstream of the point 
of confluence of the Wheaton River and 
Butte Creek. 

X7 Biological Station lt4 
On Wheaton River downstream of the mixing 
zone of the Wheaton River and Butte Creek. 

The Licensee shall ensure that three replicate samples of 
invertebrate fauna are collected by a qualified person annually 
from each station, using an artificial substrate sample which 
has been installed for approximately five weeks. 

The Licensee shall, on each visit, perfonn tests for pli, 
conductivity, temperature, and dissolved oxygen. Water 
samples shall be collected and analyzed for cyanide, copper, 
lead, zinc, !lBilganese, iron, arsenic, calcium and sodium. 
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I WATER LICENCE 

I 
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Northern Inland Waters Act and Regulations 
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I Licence Number _!:!~~-5_-_0_~~~-------------issued on ..Augus_t__3 ________________ 19.S_B 
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YUKON TERRTTO'lY WI\TER BOI\RD 

Pursuant to the Northern Tnl and 
Territory Water Board, herein::ifter 
grants to 

\I/ate rs Act and Keg11l at ions, the Yukon 
referrerl to as the Board, herehy 

Mount Skukum Gold f1ining Corporation 
Licensee 

171 West Esplanarle Street, Suite 500, North Vancouver, TLC. 
0 

(mailing address) 

hereinafter called the Licensee, the right to c1lter, divert or otherwise 
use wnter subject to the restrictions and conditions contnine<l in the 
Northern Inland Waters Act and 1legulntions made thereunder and subiect to 
and in accordance with the conditio~s specifier! in this Licence: · 

Licence N11mber Y-INBS-081\L ---------------------------

Water \1anar:ernent Area __ O_Z_Y_1_1k_o_1_1 -------------------

Loci1t i on ________ W_h_e,_c1 t_o_1_1 _R_i_v_e_r~,_a_t_r_i h_1_.1t_a_r~y_o_f_B_e_n_n_e_tt_L_i_1 k_e __ _ 

Purpose _________ To_o_. l_1t_a_i_n~,_s_t_o_r_e_an_,_l_r_e_t_1_ir_n_a_f_l_0v_1_o_f_. _w_a_t_e_r __ 

De script i on ______ ~I_n_d_u_s_t .... r_i a_l-,-u_s_e_· ,.i_n_m_i_l_l_i_n~g~p_r_o_c_e_s_s~,_a_t_a_i _l 1_· n_l!~,s­
i mpoundment and camp llSG 

Quantity of Water Not to be ExcGeded: Industrial: 120,000 imnerial 
g;a 11 ons ner rlay 
20,000 imnerial 
gallons per day 

'late of Use of \vater not to he Excce(lcd: Tndustri11: S,000 imperial 
galJons ner hour 

Effective Date of Li ccnce ___ A_u~g_u_s_t_3_, _1_9_8_8 ____________ _ 

Expiry Date of Licence _________ \_1_ay'--l_,'--1-'_l0_3 ________ _ 

This Licence issued and recoded r1t !\fhitehorse includes c1nd is suhiect 
the annexerl conditions. 

Dated this ___ /~/ __ day of 

\,,~ , 1988 

)1<(¥n:;n 

llatecl this~ day of Annroved hy 

~~ Mc~!~ 
~inister of Indian and 
Northern Affairs Canada 

to 
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PART A - GENERAL CONDITIONS 

Definitions: 

(a) "Act" means 'iorthern Inlawl 11/aters Act q.s.r:. 1970 (first 
suon1ement1 Chapter 28 a11rl :iny a11enrlments t'iereto: 

(b) "Reg11lati.ons" rnea11s the ~equhtions '1lade under the <\ct. 

(c) "Tioard" means tl-ie Yuk011 Territory 'fater Board. 

(d) "lnsnector" means a11v nerson :lesignate-:1 as an Insnector un:!er 
Section 29 of the Act. 

All terms in this licence, unless otlier,ise exn]icit1y stater! sh,'ill 
be defined in the same manner as in the Act and Requl:itions. 

Fees 

The Licensee shall pay the water use fees ,:,rescriber:1 in Section 10 
of the Requlations. The water use fees shall be navable for eac'1 
and every year, or nortion of a year, of the term of the licence. 

Security 

The Licensee s'ia 11 nrovide security nrior to the c'Jl11mcnce'llent of 
millinq onerations, in accordance with the Requl~tions, Section 1~ 
(2), in t'ie amount of $15,000. Suc'1 security shall remain in 
effect for no less t'ian two years past the expi rv date of t'ie 
licence. Such security slial 1 prcivide for the ryrotection of the 
owners ancl occ11'.Jiers of nronertv who '!laY he arlversely affecterl as a 
result of tlie issuance of this 1 icence. . 

Waste Oisnosal Standards 

This licence is issued to the Licensee, subject to the conditions 
contained herein, with respect to the use or return of water, or 
the depositing or permitting the clenosit of waste of any tyne in 
any waters or in any n lace under any conditions where such w:c1 ste or 
any other 1,aste that res•il ts fro'll the denosit of such waste may 
enter any waters. However, it is also a con<lition of the grantinq 
of this licence to the Licensee that, whenever future ~eguhtions 
are made by the Governor in Counci. I under tlie 'forthern Inland 
Waters Act, or any other statute imnosing cowht1ans relat1ng to 
the quantity and types af waste tliat :nay he so deposi te<l ar un(ier 
which any such waste mav he so denositerl that are mare strinqent 
than conditions inc1uderl in this licence, this licence 5hal1 be 
deemed, upon orescriotion of sucli R.egulntions, to be automatically 
amended to conform with such requlatians. 

Non-Compliance 

In the event tlie Licensee fails to comolv with 1ny orov1s1on or 
condition of this licence the Board may, subject to the Act, cancel 
the licence, an<l without 1 i'lliting its riqhts to cancellcltwn of the 
1 icence, if the Licensee lias failed to 'Jerfof'll the works as 
soecified in the licence, or lias performed works contrary to the 
licence, the Boad may :mn l v to the C')urts for 1 mandatory 
injunction to co110el the Licensee to nerform t'ie works or for an 
injunction to restrain the Licensee frolll performing t'ie works, as 
the case m;iy be. 

r 
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Correspondence 

Where any direction, notice, orrler, or reDort under this licence is 
required to be in writing, it shall be given: 

(a) to the Licensee, if left at or mailed by reqistered mail to 
the following adrlress: 

\1ount Skukum Golrl 'lining Corporation 
171 West Esnlanade Street, Suite 500 
North Vancouver, B. C. 
V7'1 lAl 

and shall be deemed to have been given to the Licensee on trie ,1ay 
it was left or seven (7) rlays after the day it was mailed as the 
case may he; 

(h) to the Board, if left at or sent by registered mail to the 
following address: 

Yukon Territory Water Bo;ird 
302 - 4114 Fourth Avenue 
\'/hi tehorse, Yukon 
YlA 4N7 

and shall he deemed to have been given to the Board on the day 
it was left or seven (7) days after the day it was mailerl as 
the case may he. 

Internretat ion 

''/here a Licensee wishes to aopeal ::in interoretation of a licence 
condition hy an Inspector, he may do so by apnlYing to the Board 
within ten (10) daYs of receiving the interoretation. 

8. Annua 1 !teno rt 

(a) On or before \larch l of each year during which this licence is 
in effect, the Licensee shall submit to the Board ari Annual 
Report pursuant to Section 1 S of the Northern Inland Waters 
Regulations. The Annual Report shal 1 detai 1 all water 
quantities used during the ye;ir with a s1JTT1mary and 
interpretation of any trends or variations in the data; 

b) The Annual Reoort shall, in addition, contain: 

i) both tabular and graphical summaries of all iata 
collected under Schedules A and A of this licence, 
including analysis and interpretation by a qualified 
oerson or fi r11 and a discussion of variation from 
base line or nrevious year's conditions; 

ii) a detailerl record of any major maintenance work 
carried out on the water snpply, tai 1 ings oond or 
associated works on the property which may affect 
water; 

iii) a report by a competent engineer of his insnection 
of all clykes; 

iv) any other inform;ition on water use or wc1ste disnosal 
requesterl by the Board. 
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Spills awl Unauthorized Discharqes 

(a) The Licensee slial 1 immediately cont;ict the Water Resources 
Division of Indian and Nortliern Affairs Canarla in White'1orse 
(403) 668-5151, or the 24-hour Yukon SnilJ ~enort numher (403) 
667-7244, shouH a soil} or an unauthorized r1ischarqe occur or 
seem likely to occur. A detailed written reoort on anv such 
event, includin~ hut not limiterl to, fates, qmmtities, 
oarameters, causes anrl other relev1nt details and 
explanations, shall he suhmitted to l•hter Resources Di.vision 
of Indian and Northern Affairs, not later than fifteen (15) 
days after its occurrence. 

(b) The Licensee sh1l l ensure that stationary fuel storage and 
oumninq sites complv with the nrovisions of the Gasoline 
Handlinq Act and '.<equlat ions of the Yukon Territory an3 are 
1 ocated anrl nrepared to c1void 0011 ut ion of any watercourse, 
should a fuei snill occur. 

(c) Subject to 9(d), the Licensee sliall ensure that all shi.oments 
of hazardous materials are accomnani.ed from the junction of 
the T<londikc Highway ,mcl Armi.e Lake ~oad to the 'llil 1 si. te bv a 
radio-equipoed vehicle and.shall immedi.atelv advise residents 
of the affected watershed should a ,:Jischarge of hawrrlous 
material to the envi.ron11ent occur or should a cont::iiner of 
hazarclous 'Tlaterinl be release:] into , w:1terco11rse. 

( d) The Licensee shall comnlv with the requirements of Part A, 
Section 9(c) of this licence until the Licensee has submitted 
evidence to the Bonrd that it has in place a Transportation 
Accident Contirlqency Pl an in accordance with the D'lngerous 
Goods Transoortation Act an'.] that said olan has been aonroved 
by the Territorial Co-ordinator of Oanqerous Goods. · 

Term of Licence 

The term of this licence is fro'll the effective date to \fay ] , 1993. 

This licence shall be deemed to be .1n amendment of Water Licence 
Y- I\J84-09L, and all rights and obligations conferred l:Jy Licence 
Y-IN84-09L are continued in full force and effect, save as such 
rights and ohl iqations are 'lmende,J l:Jv this a1J1ending licence. 

( 
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PART B MONITORING CONDITIONS 

Description of Water Use 

(a) Industrial 

i)' The Licensee shall not withdraw, store, consume discharge 
or otherwise use water exceot in acconlance with 
Provisions of this licence. 

ii) The Licensee is herehy authorized: 

(1) to obtain water from the \'lheaton River, a tributary 
of Bennett Lake, at a rnte not to exceed 120,000 
imoerial gallons per day. 

(2) to convey water via PU'1]T) and Pinelines; 

(3) to use water for mineral Processing on lease 
105-003-0000-00002-03; 

(4) to store water in tailings ponds; 

(5) to discharge wastewater to Butte Creek. 

(b) Camp 

i ) The Licensee is hereby authorized to obtain W'lter the '.Vheaton River or wells adjacent to The 1'/lieaton 
from 

R. i ver for camp use at a rate not to exceed 20,000 i'Tlperial gallons per :fay. 

ii) The Licensee shall ensure that sewas;e, including all 
human excreta and wastew;iter associated with daily camo 
operations, is disposed of in accordance with the Public 
Health Act of Yukon Territory. 

l'fater Use Structures 

Industrial 

(a) The Licensee shall file with the Bo:1rd final design and 
construct ion plans and specifications for structures and/or 
modifications to existing structures for the water supply and 
associated facilities; the tailings dykes anrl relaterl waste 
treatment facilities orior to the start of any construction 
work, and receive a letter of apnrov;il from the Board, Priar 
to the start of any construction. The plans shall bear ti,e 
seal of a duly qualifierJ .engineer. The plans shall be 
accompanied by a statement discussing where the Plans vary 
from the intent of the licence application. 

(h) The Licensee sha11 have the construction and/or modifications 
of all dykes supervised by a comnetent engineer in accordance 
with the olans submitted to the Board. 

(c) The Licensee shall provide 'as built' drawings of a11 
structures, and/or modifications to existing structures with 
the undertaking, including, but not limited to, all dams, 
weirs, snillways, stream crossings, ditches, 1.1ates, water 
intakes, culverts, and settling oonds. The Licensee shall 
provide an explanation for any variation from original design. 

(d) The Licensee shall maintain in good repair all works 
associated with the undertaking including, but not limited to, 
all dams, weirs, soillways, stream crossings, rlitches, gates, 
water intakes, culverts and sett 1 i ng; ponds. 
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The waste treatment svstem constructed hv the Licensee slia11: 

i) treat a11 mil 1 effluents; 

ii) maintain a minimum available storage capacity of 20 
million imuerial gallons in the orimary tailings oonc1 in 
order to store soring runoff anrl melt w1ter fro'll 
glaciated tailings; 

iii) nrovide for an emergency soi 1 hmv on '111 tai li nqs rlykes; 

iv) include a primary tailings pond constructed at a locatio11 
described in Drawinq SK-1 "Proposed Tailin"-( Disposal 
Site, January 1985". 

Cf) The Licensee slia11, within six months of tlie effective cfate of 
this amend·nent, modify tlie nrimary tai 1 ings nonds rli 1<.es to 
provide a factor of safety of 1.5 and shall s1.1bmit a renort to 
the Board, signed by a duly qualified engineer, to the effect 
that these reconstructions hwe heen completeri. 

Operation 

Industrial 

Ca) The Licensee shall ensure that c1ll wastewater fro11 tlie millimi 
operation is directed: 

i) through a cyanirle destruction system of anoronriate 
caoacity to ensure that waste discharge stand'lrds 
prescribed in this licence are 11et; 

ii) through a nrimary tailings oond and a secondary tailings 
pond locate-1 downstrea'll of the ori11ary taili.ngs nond 
before entering Butte Creek. 

iii) the objective of the cy;rni--le destruction system referre-:1 
to i.n Part R Section 3(a) (i) of this license shall be a 
cyanide level in the mi 11 effluent of less than .1.0 
milligrams oer litre. 

(b) The Licensee shall nrovide the secondary tailings pond 
spillway with a means of controlling flow. 

Cc) The Licensee shall-, within six months of the effective date of 
this Amendment, orovide the Board with an acceotable olan for 
the monitoring of groundwater and shall implement said plan in 
the event that cyanide concentrations in the tailings oond 
exceed 1.0 mg/litre. 

l'l'aste Discharge Standards 

(a) Without restricting the gcneralitv of the '.lefiniti-Jn of 
"waste" in the 'hrthern Inland W,iters Act, a cli sc'1arge of 
waste in tliis licence inclui1es: surf'lce Jraina~e from the mill 
site, dams and ass0ciatc<l areas: a11 disch;ir~cs from the waste 
treatment and recycling facilities; and all <lischar~es from 
associated pumping and pioin~ facilities orior to enterinl! the 
receiving waters. 



1. 

2. 

- 7 -

(1J) All waste disch:nged sh:ill not exceed the following efflw')nt 
quality stanrhrds: 

Panmeter 

Suspended solids 

pll 

Colour 

Turbidity 

Oi 1 and gre:cise 

Floating solids 

96-hour LCso 

Arrunonia (;is N) 

Arsenic ( l\s) 

Bari. n,:i (Ba) 

Chlorine (Cl) 

Copper (Cu) 

Cyanide (as CN) 

Cyanide (as CN) 

Lead (Ph) 

Silver (Ag) 

Zinc (Zn) 

\lax imum Concentration frir any Grah Sa'llo] e 

not 'lreater th,m 25 rnq/1. 

not less th'ln 6.5 oH units 

not greater than ?O Pt-r.o uni. ts 

not o,reater than 15 .Jacl(son T11rbidi.tv units 

none visihle 

none 

100% 

total 

dissolved 

total 

free residual 

tot'.!] 

total 

available (free) 

total 

total 

total 

].Omo,/L 

0.05 '11g/L 

0.05 mg/L 

0.4 'llg/L 

1. 0 mg/L 

O.OS rng/L 

0.05 mg/L 

0.05 mg/L 

0.1 mg/L 

(c) The wastewater -:lischarge standards contained in Part B, 
Section 4 (b) sha1l be met at Station XZ, as descri.becl i.n 
Schedule A to this licence, and at 111 ooints of entrv to 
receiving waters, unless otherwise sneci.fi.ed hy the Board. 

PART C - CONTINGENCY PLANS 

The Licensee shall orovide the Board, prior to comTJ1enceTJ1ent of 
milling onerations, with contingency nl1ns for dealing with the 
following circumstances: 

(a) Cyani.cle levels i.n the tai.1 ings ponrl that excee'.l or are likely 
to exceed licence levels; · 

(h) A soil] or discharge that exceeds, or is likely to exceed, 
licence levels, and which reaches, or i.s likelv to reach Butte 
Creek. 

The contingency plans shall include the require'llents of Part A, 
Section 9 of this licence ancl shall cover the subjects of 
reriorting, alertin9, 3ncl resoonse. 

YlN85-08AL 
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PART D - SITE ABANDONMENT AND RESTORATION PLAN 

The Licensee shall, by December 31, 1988, orovide to the Board an 
abandonment and restoration olan for the long-term physical and 
chemical stability of the site to protect the w:1ters of Butte 
Creek. The olan shall include, but not he limited to, the mill 
site, tai 1 ings oonds, garbage ·fo!Jlo a11d chemical storage 1reas. 

The olan shall be based on the conceot presented hy the Ucn.nsee at 
the public hearinq "Yukon Territory ifater Board in the 'latter of 
'.fount Skukum Gold \fining Corooration, February 14, 1985", 
tnnscript: Paqe 12, Line 22 to Pa!',e 13, Line 6. 

The plan shall orovide for progressive restoration where 
aooropriate. 

'Th.e plan shall provide for both temoorary shutdown and permanent 
cessation of ooerations and shall, for both circtnstances, detail 
the abandonment and restoration 111easures to be undertaken. 

PART E - GENERAL PROVISIONS FOR REPORTS, SAMPLING AND ANALYSIS 

The Licensee shall submit to the Board monthly reports based on t'ie 
previous month's Surveillance Networ~ Program data 1nd shall 
i11clude the date and time ea-:h sample was taken 3.nd analyzed. 

The Licensee shall collect and con-:luct four (4) bio:issays each year 
from samolin~ ooint XI on dates approved by the ~oard. 

Procedures for the hioassays shall be ohtained from the 
Environmental Protection Service and approved by the 8oard. 

The Licensee shall comoly wi.th the Surveillance Networ~ Program 
attached as Schedule "A" hereto and with any variations thereof 
ma,Je by the Boad and shall cornnly wi.th all provisions for 
sampling, saffi!}le preservations, reoorting and analysis soecified by 
the Board. 

Unless otherwise specified or :woroved hy the Board all :malyses 
shall be conducted in accor:fance with the current edition of 
"Standard Methods for the Examination of Water and l'faste Water", 
orepared ancl ouhl ished jointly by the American ',fater \forks 
Association and the Water Pollution C0ntro1 Federation. 

All an,i 1 yses s ha 11 be ryerforme<:1 in a hboratory a po roved by the 
Board. 

The Licensee shall perform the analysis for cyanide in accoriance 
with a method to be specified by the Board. 

The Licensee shall comply with the oro11;ram of biological monitoring 
attached 3.S Schedule "B" hereto and with any variations thereof 
made by the Board and shall comply with all provisions for sampling 
oreservation, reporting and analysis specified by the Board. 

r 



SCHEDlfl.E "A" 

SURVEILLANCE NIITWORK PROGRAM 
FOR MT. SKUI<lJM GOLD MINING CORPORATION LTD. 

LICENCE NUMBER Y-IN84-09L 

S,vnn1 ing Points for This Proqram 

Yukon Territory \'later Board 
Identification Nu~her Sampling Station 

Xl 

xz 

X3 

X4 

XS 

X6 

X7 

X8 

Secondary tailings pond decant 

Primary tailings pond decqnt 

,fill discharge to the wimary 
tailings pond 

Butte Creek above secondary tailings 
pond decant 

Butte Creek be1ow secondary tailings 
oond decant 

1'fheaton ~ i ver upst rea~ of the 
confluence with Butte Creek 

Wheaton River 100 meters <lownst rear:i 
of the confluence with Butte Creek 

Gr i rl samn 1 i rn~ within primary 
tailino,s pond 

r 
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-------------------
:>UitUULt "A" (continued) 

SURVEILLAflCE NETWORK PROGRAM 

* * Xl X2 X3 X4 
Se co nda ry pond Primary pond Mill discharqe Butte Cr. U/S 
discharge discharge to primary pond Effluent 

pH w w - M 

Temperature (0 c) w ~J - M 

Flow {M3 /S) D D D M 

Arrrnonia (MH4-N) M M - M 

Arsenic (dissolved)- M M - -M 

Barium (total) M M - M 

Calcium M M - M 

Chlorine (free) *** D - - D 

Copper (total w w - M 

Cyanide (total) w w D M 
* Cyanide (free) w w - w 

I ro n ( to ta l ) M M - M 

Lead (total w w - M 

S 11 ver (total w w - M 

Nitrate (N) 3-N) M M - M 

Zinc (total w w - M 

Cyanide (~eak aci~1 ) - - M lSSOCla e 
Copper (dissolved) - - M 
Iron (dissolved) - - M 
Zinc (dissolved) - - M 

Notes: * - Sampled only during periods of discharge 
*** Required only if chlorine is used in the waste treatment system 

IN-84-09 

XS 
Butte Cr. 0/S 
Effluent 

M 

M 

M 

M 

M 

M 

M 

D 

M 

M 
* w 

M 

M 

M 

M 

M 

* X6 
Wheaton R. 
U/S B_u tte __ Cr. 

M 

M 

M 

M 

M 

M 

M 

D 

M 

M 

M 

M 

M 

M 

M 

M 

D - Daily 
w - Weekly 
M - Monthly 

* X7 
Wheaton R. 
0/S Butte Cr. 

M 

M 

M 

M 

M 

M 

M 

D 

M 

M 

M 

M 

M 

M 

M 

M 

** XB 
Primary 
pond grid 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
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3. 

SCHEDULE "B" 

BIOLOGICAL MJNITORING PROGRAM 
FOR t,bON1' SKUKUM GOLD MINING CORPORATION 

Sampling Points 

X4 

XS 

X6 

X7 

Biological Station ffl 
On Butte Creek ahove the influ0nce 
of the processing mill and above 
the entry of any discharge from the 
tailings pond. 

Biological Station ff2 
On Butte Creek below t1"1e noi nt of 
dischar~e from the tailin~s nond 
and above tlie confluence of Butte 
Creek witli the Wheaton R.iver. 

Biological Station #3 
On Wheaton River upstream of the 
point of confluence of the 'lfheaton 
River and Butte Cree\. 

Biological Station 14 
On Wheaton River downstream of the 
mixing zone of the ~hcaton ~iver 
and Btitte Creek. 

The Licensee shall ensure that three renlicate sa'lIDles of 
invertebrate fauna are collected hy a q;Jali fied person annuaJly 
from each station, using an arti fici 11 su':lstrate sample which lias 
been installed for approximately five weeks. 

The Licensee shall, on each visit, nerform tests for pH, 
conductivity, temperature, and dissolved oxygen. Water sainples 
shall be collected and analyzed for cyanide, copper, lead, zinc, 
manganese, iron, arsenic, calcill!Jl and so<liuT!l. 

r 
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Call Up 98-6195-02 - Mt. Skukum 
Gold Mine - Environmental Assessment 

Appendix 2: Complete analytical reports from Philip analytical and Norwest Laboratories 

Environmental Assessment, Mt. Skukum Gold Mine- Yukon Region 
Page 50 
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11/15/99 11:49 FAX 604 444 4511 

Ftt1--r• PHILIP SERVICES 
--f.'11Ht"--

PHILIP ANALYTICAL 
I0-Novu99 
Page 1 of 39 

Reported To : 

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

Client Code 87 

Project Information: 

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

Requisition Forms : 

PHILIP ANALYTICAL-B.C. 

Certificate of Analysis 

Attention 
Phone 
FAX 

D.GREGOR 
(905) 333-0427 
(905) 333~9723 

Form 08040421 received on 07-0ct-99 logged on. 7-0ct-99 oompleted on 14-0ct-99 
Form 08040420 received on 07-0ct-99 logged on 7-0ct-99 completed on 16-0ct-99 
Fo'l'm 00040422 r=ived on. 07 -Octu99 logged on 7-0et-99 completed on 19-0ct-99 

Remarks: 

141001/045 

8577 Commerce Court 
Bumaby. B.C. 
Canada V.5A 4N5 
Tel 604 444 4808 
Fax 604 444 4511 

u:-si· All organic data is blank corrected except "for PCDD/F, Hi-res MS !llld CLP volatile analyses 
Jt-i'' 'MDL' .!le Method Detection Limit, '<' = Less than MDL, '-' = Not analyzed 
~ Solids rosults are based on dry weight except "Biota Analyses & Spa1ial Waste Oil & Grease 
11$" Organic analyses are not corrected for extraction recovery standards except for Isotope 

Dilution methods, (i.e. CARS 429 PAH, all PCDD/F !llld DBD/DBF analyses) 
11'.llf' All Groundwater samples except BTEX/VOC's or Purgeable Hydrocarbons are decanted and/or filtcxed prior 

to analysis unless otherwise mandated by regulatory agency 
lls' This :report shall .not be reproduced except in full, without the written approval of the laboratory 

Methods used by l'bilip we based upon those folllld in 'Standard Methods for the Examination of Water and 
Wastewater•, 19th Edition, published by the American Public Health Association~ or on US EPA protocols 
found in the 'Test Methods For E-valuating Solid Waste, Physical/Chemical Method, SW84Ci', 3rd Edition. 
Other procedures a.re based on methodologies accepted by the appropriate regulatory agency. Methodology 
briefs are available by written request. · 

AU work recorded herein has been done in accordance with normal professional st.andards using a.ccepted 
testing methodologies, quality .ll$S\IIWICe and quality conC:xvl procedures except where otho:wise 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 actual cost of the pertinent analysis done. There is no other warranty expressed or implied. 
YoW' samples will be retained nt Philip for a period of 30 days from receipt of data or as per contract. 

PHILIP Project ]\llanager: James Teshima 
,;tAL- ~~\ D2- Af)OID 

lO ~ll..-- ~.f'L£8. • 
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PHILIP SERVICES ---0 Cl ~ ·---

I PHILIP ANALYTICAL 
JO-Nov-99 ANALYTICAL REPORT 
P1>,ge. l of ;:;9 

I 
CliCllt : 
Project: MDA-99•1 

Philip .ID: 99056561 99056562 9~6563 990!16564 99056565 SJ90.S6566 
Client ID: MSGM"6-l MSGM-6"2 MSGM-T2 MSGM-1'3 MSGM-T4 MSGM-LA-1 

I Spnn:ode Parameter Unit MDL 

I PHYSICAL 
00250760 Moisture. %(W/W') 0.1 24.0 29.9 S.4 \S.4 14.l 4.2 

I 
GENERAL INOR.GANlCS 

2105AA06 Cyimi!ie(SAD) + nliocyana.ugtg 0.02 32 0.60 25 71 59 (1) 
0157AA09 Cy=idc W.A.D. ug/g 0.02 < 0.02 < 0.02 0.04 0.08 0.07 (l) 
CN-TAA05 Cyruiide Tora.I u~/g 0.02 2.2 0.22 2.3 7.6 4.5 

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

Sb-'i'..OOS Ant.i1nony ug/g 2 <2 <2 < 2. < :z <2 

I 
As-T200S Arsenic ug/g- 8 13 <8 69 42 58 
Ba-T200S Barium ug/g 0.1 ::134 215 3S.l 46.6 34.9 
Bc-T"200S Beryllium ug/g 0.1 0.8 0.6 u 1.7 J.5 
Bi-T200S Bismuth ug/g 2 <2 <2 <2 <2 <2 

I 
Cd•T200S cadmium ug/g 0.2 0.6 0.4 < 0.'.2 0.4 0.5 
Ca-T200S C.<!.lciwu ug/g 40 8110 7240 4-~00 52100 51400 
Cr-T200S Chromium ug/g 0.2 27.0 lS.S 10.9 16.3 14.8 
Co-TZOOS Cobalt \li:;lg 0.3 11.1 8.5 4-.S 5.6 S.2 

I 
Cu-T200S Copper uglg 0.5 J.'.32 76.6 89.9 184 135 
Fe-1'.00S Tron ug/g 10.0 37000 28300 22500 25700 24400 
Ph-T200S L.:ad ug/g 2 2:5 18 13 24 :u 
M.,~T200S M ill,'IlbSium uglg lO 10900 51300 4790 7250 6570 

I 
Mn-T200S Mll.llganese ug/g 0.2 818 722 525 67G 613 
Hg-T200M Mercury ug/g 0.05 < 0.0:5 < 0.05 < 0.05 < 0.05 < 0.05 
Mc,.T200S Molybdi:num ug/g 0.4 < 0.4 < 0.4 1.9 1.7 2.2 
Ni•T200S Niclcel ug/g 0.3 14.5 11-9 1..:S 3.0 2.7 

I 
p T200S PhnsphorWl ug/g 4 821 767 520 619 596 

K T200S Potai;i;ium ug/g 100 30!.!0 2400 779 1100 92'.3 
Se-T:ZOOS Selenium ug/g 3 < '.j <3 < :3 < :3 <3 
Ag-T200S Silver 1;g/g < l < l < l < l <1 

I 
Na_T200S Sodium ug/g 10 $87 487 31:5 4S7 578 
Sr-T2.00S StfOlltiUlll ug/g 0.1 63.4 47.:3 94.9 122 116 
s T200S Su.lphur ug/g 10 226 172 9440 3530 8790 
T•-TIOOS Tellurium ug/_g 5 <S <5 <S <5 <5 

I 
'l1-1200S ThallitJtll ug/lj' 5 <5 <5 <5 < 5 <5 
Sn-T200S Tin ug/g 2 <2 <2 <2 <2 <2 
'l"i-T200S Tiranium ug/g 0.'.3 981 S41 30.1 65.5 63.7 

I Matrix Soll Soil Soil Soil Soil Snit 
Sampled on; 99/09/30 99/09/30 99/10/04 99/10/04 99/l0/04 99/10/04 

I CONTINUED on pa,;e 3 

I 
I 
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PHILIP SERVICES 
--- C 

o,n,---

PHILIP ANALYTICAL I 
10-No;,v-99 ANALYTICAL REPORT 
Page 4 of 39 

Client : I 
Project: MDA-99-1 

Philip ID: 99056567 990S6568 99056569 99056570 99056571 99056572 
Client ID: MSGM-UA-1 MSGM-LF-1 WC-HL-l WC-CAMP-1 MSGM- l 700mMSGM-6-2 I Sparcode Parameter Unit MDL 

PHYSICAL I 
Ol07CALC Hardness Total -T mg/L 374 
002.507!,,0 Mol~ture %(W/W) 0.1 10.0 20.6 8.4 22.9 I GENERAL INORGANICS 
2J05AA04 Cyenicic(SAD) + ThiouyWlilmg/L 0.001 < 0.001 < 0.001 

METALS TOTAL I Al-T0042 Aluminum Ill~L 0.06 < 0.06 
Sb-T0042 A11tiinony mg/L 0.02 < 0.02 
AH-T0042 Arsenic mg!L 0.04 < 0.04 

I Ba-T0042 Berium Ing/L 0.001 0.044 
B..,..T0042 Beryllium mg/L 0.0002. < 0.0002 
$i-T0042 BiKmuth mg/L 0.02 < 0.02 
B-T0042 Boren mg/L 0.04 < 0.04 

I Cd-T0042 Cadmium 1ng/L 0.002 < 0.002 
Ca-T0042 Calciutt1 Ing/L o.os 1.35 
C:r-T0042 Chron,ium mg/L 0.002 0.004 
Co-T0042 Cobalt rng/L 0.004 < 0.004 

I C11-T0042 Copp .. r n1g/L 0.003 0.016 
Fo-T0042 Irun mg/L 0.05 < 0.05 
Pt>-T0042 ~d mg/L 0.03 < 0.03 
Mg-T0042 Magn,;isium mg/L 0.05 8.89 

I Mn-T0042 Manganese mg/L 0.002 < 0.002 
Hg-T0:!10 Mercury my/L 0.00005 < 0.00005 
Mo•T0042 Mo;,Iybdenu1n mg/L o.oos 0.014 
Ni-T0042 Ni~l:.:tl mg/L 0.0\ < 0.01 

I P_ 10042 PhoRphoruR mg/L 0.1 < 0.1 
K - T0042 Potassium mg/L 0.5 S.6 
Se-T0042 Selenium mg/L 0.03 < 0.03 
Ag-T0042 Silver mg/L 0.03 < 0.03 

I Na_T0042 Sodium mg/L o.S l7.S 
St'-T0042 Strontium mg/L 0.001 O.S29 
s _T0042 Sulphur mg/L 0.1 122 
Te-T0042 T .:11\lri\lro mg/L Q.02 < 0.02 

I Tl,T0042 TI1alliwn mg/L 0.03 < 0.03 
Sn-T0042 Tin mg/L 0.02 < 0.02 
Ti•T0042 Titanium mg/L 0.003 < 0.00:3 

Mattix Soil Soil Soil Soil Water Watc,r I 
Sampled 04: 99/l0/04 99/10/04 99/10105 99/10/05 99/10/04 99/09/30 

CONTINUED on page 5 I 
I 
I 
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E;;i~~ 
PHILIP SERVICES 
--c "n r. --

PHILIP ANALYTICAL 

10-Nov-99 ANALYTICAL REPORT 
Pa.ge 3 of 39 

C!ie11.t : 
"Project: MDA-99-1 

Pb.iJip ID: 99056StH 99056562 99056563 
Client ID: MSOM-6-1 MSGM"6•2 MSGM-1'2 

Sparcode Pnrnmcter Unit MDL 

V--T200S VHI1adium ug/g 0.3 S6.3 4:3_2 12.6 
Zn-T'200S Zinc ug/g 0.5 164 111 94.8 
Zr-1'"200S Zirc:oniunt ug/g 0.3 1.9 1.7 2.7 

HYDROCARBONS 
H104PT12 Hydtocai'bom, CS·ClO uglg 10 

VOLAT!LE ORGANICS-MAH 
EX995170 Volat. Soil Extra<;t. date 
B020P'T12 Ben:zenc ug/~ 0.04 
l302IPT12 Etbylbenzene ug/g 0.10 
TOolPT12 Toluene ug/g 0.10 
X_882_10 Xyle11'1ilS ug/g 0.1 

VOCSURROGATERECOVBR.Y 
VSOl i"l'l::? Bro1nofluorob;mzen.:: % 0 
VS0:3PT12 d8-Toluene. % 0 

Matrix Soil Soil Soil 
Sampled on: 99/09/:30 99/09/30 99/10/04 

Result comments and/or text results : 

(1) POST LEACH SPIKE. 
(2) LOW SAMPLE SPIKE RECOVERY DUE TO MA TQlX INTERFERENCE. 

99056564 99056565 99056566 
MSGM-T3 MSGM-T4 MSGM-LA-1 

18_7 17,9 
l:SO 121 
3_3 2.7 

< 10 

99IOOS 
< 0.04 
< 0.10 
< 0.10 

< 0.1 

94 
101 

Soil Soil Snit 
99/10/04 99/10/04 99/10/04 
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ll/ 15/99 11: 51 FAX 604 444 4511 

f;;§~ 
PHILIP SERVICES 
--- IS W N ., ---· 

PH/UP ANAL YT/CAL 

!O-Nov-99 
Paµ~ .5 Qf 39 

Cliitnt : 
Pt·ojttt: 

Spo.rcode 

·v--T0042 
Zn-i004:l 
Zr-T0042 

MOA-99-1 

Pal:'ameter 

Vananium 
Zinc 
Ziruonium 

HYDROCARBONS 
H104PT12 Hydrocarbon5 C5•Cl0 

VOLATD..E ORGANICS-MAH 
EX995170 Volat. Soil E.'ttract. 

B020PT12 
B02ll'T12 
T001PT12 
X_S82_10 

Benzene 
Ethylb=t:nc 
Toluene 
Xylene$ 

VOCSURROGATERECOVERY 
VSC i PT 12 Bromofiuorobenzene 
VS03PT 12 tlS-Tolu~c 

Unit 

mg/L 
mg/L 
ing/L 

ug/g 

date 
ug/g 

ug/l:l' 
ugly 
ug/g 

% 
% 

PHILIP ANALYTICAL-B.C. 14] 005/045 

ANALYTICAL REPORT 

Philip ID: 990.56567 99056S68 99056S6SJ 990S6S7o 95I056S7l 990S~572 
CB.enl ID: MSOM•UA•l MSGM•LF•l WC-HL-1 WC-CAMP-1 MSGM-l?OOmMSGM-6-2 

MDL 

0.003 < 0.003 
0,01 < 0.01 
0.003 < 0.003 

10 < 10 < 10 < 10 < 10 

991001! 991008 991008 991008 
0.04 < 0.04 0.05 < 0.04 < 0.04 
0.10 < 0.10 < 0.10 < 0.10 < 0.10 

0.10 < 0.10 < 0.10 < 0.10 < 0.10 
0.1 < 0.1 < 0.1 < 0.1 < 0.1 

0 91 9& 96 95 
0 101 99 99 99 

Matrix Soil Soil Soil Soil Water Water 

Sampled on; 99/10/04 99/10/04 99/10/05 99/lOJO~ 99/10/04 99/09/30 



11/15/99 11: 51 FAX 604 444 4511 PHILIP ANALYTICAL-B.C. la] 006/045 

I 
~~~~ 
PHILIP SERVICES 

I 
--o " ". ---

PHILIP ANAL YT/CAL I JO-Nov-99 ANALYTICAL REPORT 
Pag• 6 of 3? 

Climt : I t'rOjl/L"i ! MDA-99-1 
Philip ID: 99056573 99056574 990:56575 99056576 99056577 99056573 
cnentm: MSGM-ADl MSGM-6-3 MSGM-9 MSGM-6-1 WC-DS WC-US 

I T•l800in 

Sparcode P,mnnetel" Unit MDL 

I 
PHYSICAL 

0107CALC Hardness Totitl • T mg/L 120 361 42.S ~6.S 163 156 

I 1107('.ALC Hard11e._q5 Total -D mg/L l1S 177 171 

GENERAL lNORGANICS 
2!05AA04 (;y11nide(SAD) + Thiocya11amglL 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

I METALS TOT AL 
AJ-T0042 Aluminum 1ng/L 0-~ < 0.06 < 0.06 < 0.06 0.07 < 0.06 < 0.06 
Sn-1'0042 Antimony mg/L 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

I Ali-T0042 An1::nic mg/L 0.04 < 0.04 0.04 < 0.04 < 0.04 < 0.04 < 0.04 
Ba-T0042 Badulll rug/L 0.001 0.011 0.043 0.020 0.043 0.040 0.041 
Bc-T0042. Beryllium m_wL 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 

Bi-T0042 Bismuth mg/L 0.02 < o.oi < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

I s--1'0042 Boron mf/L 0.04 < 0.04 0.05 < 0.04 0.04 < 0.04 < 0.04 
Cd-T0042 Ca.dmiurn mg/L 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 
Ca-T0042 Calcium mg/L 0.05 44.2 130 15.0 1.3:2 46.S ;is.2 
Cr-T0042 Chromium mg/L 0.002 0.002 0.006 < 0.002 0.00'.3 < 0.002 < o.oo:i. 
Co-T0042 Ci,balt mg/L 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 I Cu-T0042 Copper mg/L 0.00:3 < 0.003 0.016 < 0.003 0,014 < 0.003 < 0.003 
F~T0042 Iron mg/L 0.05 < 0.05 < o.os < O.OS < 0.05 0.08 0. \0 
Po-T0042 Lead Lllg/L 0.03 < o.oo < 0.03 < a.as < 0.0.S < 0.03 < 0.03 

I Mg-T0042 Magn<Nium mg/L 0.05 2.34 8.74 1..31 8.68 11.2 L4.6 
Mn-T0042 Milill,,'"lll1C6C mg/L 0.002 < 0.002 < 0.002. 0.003 < 0.002 0.007 0.014 
Hg-T0:110 Mercury mglL 0.00005 < 0.00005 < 0.00005 < 0.00005" < 0.0000$ < o.oooos < 0.00005 
Mo-1'004:l Molybdenum mg/L 0.005 < 0.005 0.015 < 0.005 0.0\7 < 0.005 < 0.005 

I Ni-T0042 Niclccl mg/L O.Ql < 0,01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
P_T0042 Pho~-phurui;. mi:/L 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
K_T0042 PotMsium u1g/L 0.5 < 0.5 5.7 < 0.5 5.3 < 0.5 < 0.5 
Se-T0042 Selenium mglL 0.03 < 0-03 < 0.03 < 0.0~ < 0.0:3 < 0.0:3 < 0.03 

I Ag-T0042 Silv¢r mg/L 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

N-'c.T0042 Sodium mg:/L 0.5 2.2 17.9 1.5 17.4 10.0 15.8 

Sr-T004Z Strontium mg/L 0.001 0.189 0.520 0.084 0.514 0.470 0.-434 
s _T0042 Sulphur mg/L 0.1 28.1 119 4.6 118 14.8 11.2 

I Tii-T0042 Tot.1Iwiui:n mg/L a.oz < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 
Tl-T004Z Thallium mg/L 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.0:3 
su-T0042 Tu1 mg/L 0.02. < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

M..,trix Watef Water- Wutcr Wat.or Wator Water I 
Sampled on: 99/10/04 ~/0~/30 99/09~0 99/09/30 99/10/02 99/l0/02 

CONTINUED on page 7 I 
I 
I 
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I 
I E;;i§~ 

PHILIP SERVICES --- .. " • ' 

I PHILIP ANAL YT/CAL 

10-Nov-99 .AJ."'lAL YTICAL REPORT 

I 
Pag• 7 r.,t" 39 

Clil!nt : 
Pr-oject: MDA-99-1 

I 
Philip ID: 99056573 99056574 9905657.S 99056S76 99056577 9905657S 
Client ID: MSGM·ADl MSGM-6-3 MSGM-9 MSGM-6-1 WC-OS WC-US 

T-1800m 

Sl)llrcode Parameter Unit MDL 

I 
Ti-T0042 Titt'mium mi;:/L 0.003 < o.oo:; < 0.003 < 0.00:3 < 0.003 < 0.003 < 0.000 
V00T0042 Vanadium mg/L 0.003 < 0.003 < 0.000 < 0.003 < 0.005 < 0.003 < 0.003 

I Z,1-1'0042 Zinc mg/L 0.01 < 0.01 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
Zr-T0042 ZirconiLim mg/L 0.003 < 0.003 < 0.003 < 0.00.3 < 0.00:3 < 0.00'.3 < 0.003 

MijTALS DISSOLVED 

I Al-D003l Aluminum Du.~olv,i,d mg/L 0.02 < 0.02- < 0.02 < 0.0'.2 
Sb-D0031 Antimony Di$Rolvcd mg/L 0.015 < 0.015 < 0.015 ,,:; o.ois 
As-D0031 Ar~enic Dissolved mg/L 0.04 < 0.04 < 0.04 < 0.04 
"Ba-D0031 Barium Dililioivcd mg/L 0.001 0.012 (1) 0.04:Z (I) 0.043 

I "Bo-00031 Beryllium Dissolv~ mg/L 0.0010 < 0.0010 < 0.0010 < 0.0010 
Bi-D0031 BiRll.1Uth Oillfl(llvcd mglL 0.02 < 0.02 < 0.02 < 0.02 
B--00031 Boron Dissolved m_\VL 0.008 < 0.008 0.012 0.010 
Cd-D003! Cti.dmium D.i,.;;solved ~L 0.002 < 0.002 < 0.002 < 0.002 

I Ca-00031 Calcium Die1mlvcd mg/L 0.01 47.3 50.8 42.0 
Cr-0003 l Chromium Dissolved m_g/L 0.002 < 0.002 < o.oo:z < 0.002 
Cu-D003 J Cobalt Di11solv,:Kl mg/L 0.003 < 0.003 < 0.003 < 0.003 
C::u-D003l Copper Oi11solvcd mg/L 0.001 < 0.001 < 0.001 < 0.001 

I Fe-D0031 Iron Dissolve<l. mg/L 0.003 < 0.003 0.07:5 0.094 
pt)-l)0031 Lead Dissolved mg/L 0.02 < 0.02 < 0,02 < 0.02 
Mg-D0031 Magnesium DiHolved mg/L 0.02 2.50 (1) 1:1-.2. 16-1 
Mn-:00031 M&nganes~ Dissolved 1ug/L 0.002 < 0.002 0.008 (1) 0.016 

I Hg-D0310 Marcury "Oissolvcd mg/L 0.00005 < 0.00005 < 0.0000.S < 0.00005 
Mo-D0031 Molybdenum Dissolved mg/L 0.004 < 0.004 < 0.004 < 0.004 
Ni-D003l Niclcel DiHolvcd mg/L 0.008 < 0.008 < 0.00!! < o.ooa 
f'_D0031 Phok-phorus DissoJvc,u mg/L 0.04 < 0.04 < 0.04 <. 0.04 

I K_:00031 Pora.~sium Oissolvcd mg/L 0.4 < 0.4 < 0-4 < 0.4 
Se-00031 Selenium Diaaolvcd mg/L 0.03 < 0.03 < 0.03 < 0.03 
Ag-D003J Silver Dissolved mg/L o.oi < 0.01 < 0.01 < 0.01 
Na_DOO:n Sodium :Oi1Jsolvcd mg/L 0.01 1.80 10.s 17-4 

I St-D0031 Strontium Dissolved mg/L 0.001 0.201 (1) 0.501 (1) 0.474 
s _00031 Sulfur Diliwolvtd mgJL 0.03 30.4 16.1 12.3 
T<l-00031 Tt:Uurium Dissolv~ rt1WL 0.02 < 0.02 < 0.02 < O.o:2. 
TI-DOO.'H Thallium Db1ROlved mg/L 0.02 < 0.02 < 0.02. < 0.02 

I Sn-1)0031 Tiu D\saolvcd mg/L 0.02 < 0.02 < 0.02 < 0.01 
Ti•D003 l Tira.nium Dissolved mg/L 0.003 < 0.003 < 0.000 < 0.003 
V--000:31 Vanadium DiHolved mg/L 0.00:3 < 0.003 < 0.003 < 0.003 
Zn-D0031 Zinc Dissolved mg/L 0.002 0.004 < 0.002 < 0.002 

I M:rtrix Water WM.er Wlil:cr Water Wacer W&m-
Sllmpled Od: 99/10/04 99/09/30 99/09130 99109130 99/10/02 99110/02. 

I CONTINUED on page !! 

I 
I 
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t:i--r• 
PHILIP SERVICES 
--con I"·--

PHILIP ANALYTICAL 

10-Nov-99 
Pag:e 8 of ~9 

Client : 
Project: MDA-99-1 

Sparcode Purwneter 

Z,•D0031 Zi.ri::onium Dissolved 

Unit 

mg/L 

Result comments and/or text results: 

PHILIP ANALYTICAL-B.C. 

ANALYTICAL REPORT 

Philip ID: 99056573 
Client ID: MSGM-Al:>I 

T-1800m 

MDL 

0.003 < o.om 

Mo.tr.ix Watcir 
Sam.pied om 99/10/04 

99056574 
MSGM-6-3 

Water 
99/09/:30 

(l) Diss > Total, within precision of analytical method. 

990S6515 
MSGM-9 

Water 
99/09/~0 

[4J 008/045 

99056576 990S6S77 
MSGM-6-1 WC-DS 

Water 
99/Q9/30 

< 0.003 

Water 
99/10/02 

I 
I 
I 
I 

990S6S7S I 
WC-US 

I 
< 0.003 

Water I 
99/10/02 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I ~§~ PHILIP SERVICES 
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I PHILIP ANAL YT/CAL 
10-Nov-99 ANALYTICAL REPORT 
Pa.._~9 of 39 

I Client : 
Pl"ojec:l: MDA-99-1 

Philip ID: 99056579 99056580 99056581 99056582 99056554 99056555 

I 
Client ID: MSGM-TRIB MSGM-ADI MSGM-TRIB .MSGM-1700mCM-PfPE 1 CM-PTPE2 

T-1800A 

Sp:ircode Parameter Unit JVIDL 

I 
PHYSICAL 

I 
l 107CALC H!ll'dness Total -D mg/L 21.0 1'.31 23.4 165 
0107CALC Hardnc~:s Total -T mg/L \16 176 96.7 99.0 

GENERALTNORGANTCS 
2l05AA04 Cy.anid.:(SAD) + Thiocyauatng/L 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

I ME1'AJ..S TOT AL 
Al-T0042 Aluminum mg/L 0.06 < 0.06 < 0.06 < 0.06 < 0.0(, 
Sh-T0042 Antimony mg/L 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

I As-T0042 .-1\rsenic In!JIL 0.04 < 0.04 < 0.04 < 0.04 < 0.04 
Ba•T0042 Barium mg/L 0.001 0.011 0.014 0.190 0.195 
Bo-T0042 lkryllium m.g/L 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 
Bi-T0042 BismLlth .mg/L 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

I B-T0042 Boron mg/L 0.04 < 0.04 < 0.04 < 0.04 < 0.04 
Cd-T0042 Cadmium mg/L 0.002 < 0.002 < 0.002 < 0.002 < 0.002 
~-T0042 Calo.ium m~L o.os 4;2.9 64.3 27.7 2S.4 
Cr-T0042 Chromium mg/L 0.002 < 0.002 < 0.00'.2 < o.cxn < 0.002 

I Co-T0042 Cobalt i:ng/L 0.004 < 0.004 < 0.004 < 0.004 < 0.004 
Cu-T0042 Copper mg/L 0.00:3 < 0.003 < 0.003 < 0.003 < 0.003 
Fe-T0042 !ran mg/L 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
P'o-T0042 Lcad mg/L 0,03 < o.o:i < 0.03 < 0.03 < 0.03 

I Mg-T0042 M.:1.sn .. sjuu:1 .rng/L 0.05 ;2..:Zl :3.67 6.68 6.83 
Mn-T004Z Manga11ese mg/L 0.002 < 0.002 < 0.002 < 0.002 < 0.002 
Hg-T0310 Mercury mg/L 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 
Mo-T0042 Molyb,fonum mg/L 0.00.S < o.oos < 0.005 < 0.005 < 0.005 

I Ni-T004"2. Nickel mglL O.Ql < 0.01 < 0.01 < 0.01 < 0.01 
I" _T0042 Phosphorus mg/I.. 0.1 < 0.1 < 0.\ < 0.1 < 0.1 
K_T0042 Potas~ium mglL 0.5 < 0.5 < o . .s 0.9 0.7 
Se-T0042 Selenium mg/L 0.03 < 0.03 < 0.00 < 0.03 < 0.03 

I Ag-T0042 Silver mg/L 0.03 < 0.03 < 0.0'.3 < 0.03 < 0.0;1 
Na_T0042 Sodium mgtf. 0.5 l.6 2.8 4.6 4.6 
Sr•T0042 Stroueilim mg/L 0.001 0.179 0.272 0.231 0.2'.36 
s _T0042 Sulphur mg/L O.l 26.9 42.4 (1) 6.4 6.5 

I Te-T0042 Tellurium mg/L 0.02 < 0.02 < 0.02 < 0.02 < 0.02 
Tl-T0042 Thallil.11ll a1g/L 0.03 < 0.03 < 0.03 < 0.03 < 0.03 
Sn-T0042 Tin mg/L 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

I Matrix W1:1tcr W11t1:i: Water Waier Wi11tat Wat~r 
Sampled on: 99/10/04 99/10/04 99/10/04 99/10/04 99/10/03 99/10/03 

I CONTINUED on page 10 

I 
I 
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I 
~t~~ I 
PHILIP SERVICES 
--- < o"•---

PHILIP ANALYTICAL I 
LO•Nlw-99 ANALYTICAL REPORT 

I Pag,;, 10 of39 

Client : 
Project: MDA-99•1 

I Philip m: 99056579 99056580 99056581 99056582 99056554 99056555 
Climt ID : MSGM-TRIB MSGM-ADI MSGM-TRIB ..MSGM-l 700mCM•PlPE l CM•P1PE2 

T-lSOOA 

Sparcode P:irnmeter Uuit M»L I 
Ti-T0042 TitaJliUl'll mg/L 0.003 < 0.003 < 0.003 < 0.003 < 0.003 
V-TD042 Vanadium mg/L o.oro < 0.003 < 0.003 < 0.000 < 0.003 I Zn-T0042 Zinc .mg/L O.ol < 0.01 < 0.01 0.01 < 0.0l 
Zr-T0042 Zirconium mg/L 0.003 < 0.003 < 0.003 < 0.003 < 0.003 

METALS DISSOLVED I Al•D0031 Aluminum D1sSQlve4 mg/L 0.02 < 0.0',2. < 0.02 < 0.02 < 0.02 
Sb-.D003 l Antimony 'DiJ1ijOlved mg/L 0.015 < 0.015 < 0.015 < 0.015 < 0.01s 
A~-00031 Ar11enic Dissolved mg/L 0.04 < 0.04 < 0.04 < 0.04 < 0.04 
BH-D0031 Barium. Dissolved mg/L 0.001 0.004 0.013 0.002 0.014 (I) I B.:•D003l B,;,rylfa•m Dis.solved mg/L 0.0010 < O.OOJO < 0.0010 < 0.0010 < 0.0010 
Bi-D00:31 Bismuth Dili&olvcd mg/L 0.02 < 0.02 < 0.02 < 0.02 < 0.02 
B--D0031 Boron DissolvcKI mg/L 0.008 < 0.008 < 0.008 < 0.008 < 0.008 
Cd-D003l Cadmium Dissolved mg/L 0.002 < 0.002 < 0.002 < 0.002 < 0.002 I ca-nomn Calcium Dissolved mg/L 0.01 7.S'.3 48.5 8.S7 60.1 
C1·-D003l Chromium Diaaolvcd mglL 0.002 < 0.002 < 0.002 < 0.002 < 0.002 
Co-D0031 Cobalt Dlssolv.i<I ing/L 0.003 < 0.003 < 0.003 < 0.003 < 0.003 
Cu-000'.31 Copper Dissolved mgll. 0.001 0.001 < 0.001 < 0.001 < 0.001 I Fc-'00()31 Iron Dis~olvi,d ml;[IL 0.003 0.003 < 0.003 O.Oot!i < 0.00'.3 
Pb-00031 La~,;l Di~!IQJved mg((.. 0.02 < 0.02 < 0.02 < 0.02 < 0.02 
Mg-D0031 Magnesium Dbraolved mg/L 0.02 0 . .34 2 . .38 0.30 3.69 (1) 
Mn-D0031 Ml.'lll.ganes,;, Dissolved ing/L 0.002 0.014 0.016 < 0.002 < 0.002 I Hµ•D0310 M,;,r~ry Dissolvef;\ mg/L o.00005 < 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-D0031 Nickel Dii;i;olvccl mg/L 0.008 < 0.008 < 0.008 < o.oos < O.OOS 
P_DOOO! Phosphorus Diasolvt,d mg/L 0.04 < 0.04 < 0.04 < 0.04 < 0.04 I K_ D0031 Pota.-S$iUlll DisooJva.;i .m.g/L 0.4 < 0.4 < 0.4 < 0.4 < 0.4 
Se-00031 Sel~o.ium Dis.solved mg/L 0.03 < 0.03 < 0.0:3 < 0.03 < 0.03 
Ag-D00'.31 Silver Di&aolved mg/L 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
Na_D0031 Sodium Dissolved .mg/L O.ol 1.39 1.74 (1) 1.34 2.72 I Sr•D0031 Sr.rontium Dl$f(1lved mg/J.. 0.001 0.0'.ZS 0.185 (1) 0.028 0.25;5 
s D0031 Sulfur Dissolve(! mg/L 0.0:3 1.74 31.3 I.S51 44.4 
T.:-D003I To:llu.rium DiS$olvei:l .mg/L 0.02 < 0.02 < 0.0';2. < 0.02 < 0.02 
THl0031 1i,al!ium I:liRRolvcd mg/L 0.0:2. < 0.02 < 0.02 < 0.02 < 0.02 I Sn-D0031 Tin Di•SC1lvcd mg/L 0.0:2. < 0.02 < 0.02 < 0.02 < 0.02 
Ti-D00:'11 Titanium Dissolved mg.IL. 0.003 < 0.003 < OJJ03 < 0.003 < 0.00:3 
V-D00.31 Vwu,.dium Di111olv~iJ mg/L 0.003 < 0.003 < 0.003 < 0.003 < 0.003 
Zn-D00:31 Zinc Diasolvcd. mg/L 0.002 0.004 0.005 < 0.002 < o.ooz I 

Matrix Wmer Water Water Wu.te:r Wax.er Water 
SIIDlpled on: 99/10/04 99/10/04 99/10/04 99/10/0~ 99/i0/03 9')/]Q/03 

I 
CONTINUED on page, 11 
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I 
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PHILIP SERVICES 

I PHILIP ANALYTICAL 

10-Nov-99 
Page 11 of39 

I Client : 
ProJect: MDA-99-1 

Span:.odc Parllmeter 

Zr-D00:31 Zirconium Dissolved 

Unit 

mg/L 

Result comments and/or text results : 

PHILIP ANALYTICAL-B.C. 141011/045 

ANALYTICAL REPORT 

Philip ID : 99056579 99056580 99056581 99056582 99056554 99056555 
ClientID: MSGM-TRlB MSGM-ADI MSGM-TR.TB.MSGM-1700mCM-PTPE J CM-PIPE2 

MDL 

0.003 < 0.003 

Matrix ~ WsJ:.er 
Smnpled on: 99/10/04 

T-1800A 

< 0.003 

Water 
99/10/04 

< 0.003 

Water 
99/10/04 

< 0.003 

Wat.Ir 
99/10/04-

Wat« 
99/10/03 

W= 
99/10/03 

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

(1) Di~s > Total, witb.in precision of analytical method. 
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I 
~i;;j~ I PHILIP SERVICES 
---c:on~ .. ----
PHILIP ANAL YflCAL I 10-Nov-99 ANALYTICAL REPORT 

Puge 12 o!39 

Cilent : I Project: MDA-99-1 
Philip ID: 990.56.556 990S65S7 S1Sl0S65SS 99056559 99056.560 
Client .ll> : CM-W7-US CM-CAMP-OS CM-CAMP-DS CM-CAMP CM-CAMP 

I 1 2 -PIPE 1 -PIPE 2 

Spnrcode Parameter Unit MPL 

I 
PHYSICAL 

0107CALC Hlll"lin=i~ To cal -T mg/L 45.5 97.S 97.0 
ll07CALC Hardn.ns Tota.I -D mg/L 44.3 167 169 I 
META.LS TOTAL 

Al-T0042 Aluminum mg/L 0.06 < 0.06 < O.OIS < 0.06 

I Sb-T0042 An,imony m.g/L 0.01. < 0.02 < 0.02. < 0.02 
A~-1'0042 Arsenic mg/L 0.04 < 0.04 < 0.04 < 0.04 
Ba-T0042 Bllrium mg/L 0.001 0.046 0.193 0.192 
Be-1'0042 .B;,zyllium rng/L 0.0002 < 0.0002 < 0.0002 < 0.0002 

I Bi•T0042 Bismuth mg/L 0.02 < 0.02 < 0.02 < 0.02 
B-T0041 Boron ta.GIL 0.04 < 0.04 < 0.04 < 0.04 
Cd-T0042 Cadmium mg/L o.co:z < 0.002 < 0.002 < 0.002 
Ca-1'0042 Cal,;:ium m.g/L o.os 1:U 28.0 27.8 

I 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-T004:2. C<lp(ler mg/L 0.003 < 0.000 < 0.003 < 0.005 
Fe-T0042 Iron m.J./L 0.05 < 0.05 < o.os < a.OS 
Pb-1'0042 Lffid ~L O.o3 < 0.03 <Om < 0.00 I Mg-T0042 M:11g11e,ium mg.IL O.OS 1.61 6.76 6.71 
Mu-T0042 Manganeae. rng/L 0.002 < 0.002 0.002 0.002 
Hg-T0310 Mercury ms/L 0.00005 < 0.00005 < 0.00005 < o.oooos 
Mo-T0042 Molybdo11utll mg.IL o.oos < 0.005 < o.oos < O.OOS I Ni-T0042 Nickel mt;IL 0.01 < 0.01 < 0.01 < 0.0\ 
p T0042 PhosphOr1.1$ mg/L 0.1 < 0.1 < 0.1 < 0.1 
K_T0042 Potas~i\llD mg/L o.s < O.S l.O 1.0 
Sc-T0042 Selenium mg/L 0.03 < 0.03 < 0.03 < 0.0'.3 I Ag-1'0042 Silver mt;/L 0.03 < 0.03 < 0.03 <o.m 
Na T0042 Sodium mg/L o.s 4.7 4.6 4.5 
Sr·T0042 Strontium mg/L 0.001 0.092 0.235 0_234 
s _T0042 Suli,bur mg/L 0.1 13.S 6.5 6.4 I Te-T0041 Tellurium mefL 0.02 < 0.02 < 0.02 < 0.02 
Tl-T0042 Thwlium mi;/L 0.03 < 0.03 < 0.03 < 0.03 
S1'-T0042 T"lll mg/L 0.02 < 0.02 < 0.02. < 0.02 
Ti-T0042 Ti1:1,1niwn mg/L 0.003 < 0.003 < 0.003 < 0.003 I V--T0042 Van:\dium mg/L Q.003 < 0.003 < 0.003 < 0.003 
Zn•T0042 Zin~ ing!L o.oi < 0.01 0.01 0.01 

Matrix WV.er Wate.r WSll!;r Water Water I 
Sampled on: 99/1010:3 991101m 99/10/03 99/10/0'.:l 99/10/03 

CONTLNUED on page 13 I 
I 
I 
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I 
I Et1--f• 

PHILIP SERVICES 
--- c: on I"' ---

I PHIUP ANALYTICAL 

10-Nov-99 ANALYTICAL REPORT 

I 
Pft.1,1.: 13 of39 

Clil;!Jlt : 
Pr-ojec.L: MDA-~l 

I 
PbAi.p JD: 99056556 99056::557 990565SS 99056559 99056560 
CBl!llt ID: CM-W7·US CM•CAMP-DS CM-CAMP-OS CM-CAMP CM-CAMP 

I 2 ·PIPE l ~PIPE2 

I 
Sparcode Purnmetj!r Ull.it MDL 

Zr-T0042 Zitcouium mg/L 0.003 < 0.000 < 0.003 < 0.003 

I METALS DISSOLVED 
Al-D00:3l .i>Juminum Dissolved m;/L 0.02 < 0.02 < 0.02 < 0.02 

Sb·D0031 Atleimolly Di.ssoJved r.ng/L O.OJ5 < 0.015 < O.ot:5 < 0.015 
A5-D0031 Ar~enic DiRi;alved mg!L 0.04 < 0.04 < 0.04 < 0.04 

I a~-D0001 Barium Dissolved mg/L 0.001 0.043 0.0:38 0.0'.38 
Bc-D0031 Beryllium Dissolved ing/L 0.0010 < 0.0010 < 0.0010 < 0.0010 
Bi-D003I Bi.,;muth Diuolve<\ mg/L 0.02 < 0.02 < 0.02 < 0.02 
B--DOO~l $oro11 Di~110lved mg.IL 0.008 < 0.008 < 0.008 < 0.008 

I Cd-00031 Cadmium Dis&olved mg/L 0.002 < 0.002 0.063 0.063 
Ca·D0031 Calcium Distolve(l. mg/L 0.01 13.'.3 46.5 46.9 
Cr-D003 I Chromfom Dis:solved mg/L 0.002 < 0.002 < 0.00:Z < 0.002 
Cc,.."D00'.31 Cobalt Divsolv~ mg/L 0.003 < 0.003 < 0.003 <'.. 0.003 

I Cu-D0031 Copptr Dissolved mg/L 0.001 0.002 0.087 0.091 
Fe-D0031 Iron DiJlsolved mg/L 0.003 0.005 0.028 0.017 
Pb-D00.'.31 Leud Diasol ved mg/L 0.02 < 0.02 < 0.02 < 0.02 
Mg-00031 Ma.g11eaium Diasolvcd mg/L 0.02 2.70 {l) 12.4 12.5 

I Mu-D003l Manganc,ui Dis.'IO.lved mg/L 0.002 < 0.002 0.818 0.834 
Hg-D0310 Meroury Dissolv,Kl mg/L 0.00005 < 0.0000:S < 0.00005 < 0.00005 
Mo-D0031 Molybdenum Dissolv,;1d m~L 0.004 0.005 < 0.004 < 0.004 
Ni-.D0031 Nrckcl Dissolved mg/L 0.008 < 0.008 < 0.008 < 0.008 

I p _000'.31 Phnsphoru.s Disi;olved m.g/L 0.04 < 0.04 < 0.04 < 0.04 
K - D0031 Poew;&ium Dissolv~ rn~L 0.4 o.s (l) l.1 1.8 
s~noo:,1 Selenium Di~aolvcd mg/L 0.03 < 0.03 < 0.o:3 < 0.03 
Ag-00031 Silvu Dissolved mg/L 0.01 < 0.01 < 0.01 < 0.01 

I Na_.00031 Sodium Dissotv.d mg/L 0.01 4.52 5.07 5.19 
Sr·D0031 Strontium Di11salved mg/L 0.001 0.089 0.414 0.4;2.2 
s _00031 Sulfur Di,;solvtd mg/L 0,03 13 .6 (1) 22.9 2:3.1 

Tc·D0031 T,;11lurium Dissolved mg/L 0.02 < 0.02 < 0.02 < 0.02 

I TI-D0031 Thallium Dissolved mg/'L 0.02 < 0.02 < 0.02 < 0.02 
Sn-D00:31 Tin Dis.solved mg/I. 0.02 < 0.02 < 0.02 < 0.02 
Ti-D003J Titwiium Dissolvc<l mg/L 0.003 < 0.003 < 0.003 < 0.003 
V--D0031 V&iadium Dissolve4 .lllg/L 0.003 < 0.00:3 < 0.003 < 0.00:3 

I Zn•D0031 Zinc Dissolved .mg/L 0.002 0.006 3.88 :3.95 
Zr-D003! Zirconium Di,;:sohti;,J mJPL 0.003 < 0.003 < 0.003 < 0.003 

I Matrix Watet" Water Water Wattr Wator 

S4mpled o.a.: 99/10/03 99/10/03 99/10/0S ~/10/03 99/10/03 

I CONTINUED Oil page 14 

I 
I 

--------
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Clie.i.L : 
Project: MDA-99-1 

Ret.'Ult coIIIIIJl:.O.ts and/ or text results ; 

PHILIP ANALYTICAL-B.C. 

ANALYTICAL REPORT 

(1) Diss > Total, within precision of analytical method. 

141014/045 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I PHILIP ANALYTICAL 

10-Nov-99 DUPLICATE SUM1\(ARY 

I 
Pf\;le 15 of 39 

Pa.('a.,nater Client ID Philip ID Sample Duplicati, MDL Unit Relarivc 

I 
COil\)., COJl.<;:. % Oiff. 

Cyanide Tol:ill MSGM-6-2 99056.SG:2 0.22 0.21 0.02 ug/i: 4.65 

I 
CyMida(SAP) + Th\ocyanatc MSGM-T4 99056565 59 61 0.02 ug/g -3.3:! 

Cyanid~ W.A.D. MSGM-T4 99056565 0.07 0.08 0.02 uglg -l.:3.j:3 
]l,forcury 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 1ng/L 0.00 

I 
A111minurn MSGM-1100m 99056582 < 0.06 < 0.06 0.06 mg/L 0.00 
Arsenic MSGM-1700m 99056Sl!2 < 0.04 < 0.04 0.04 mt/L 0.00 
BMO!l MSGM-1700m 990565S2 < 0.04 < 0.04 0.04 mg/J... 0.00 
Barium MSGM-1700m 519056:5'82 0.014 0.014 0.001 mg/L 0.00 

I 
Beryllium. MS0M-l700m 99056582 < 0.0002 < 0.0002 0.0002 mg/L o.oo 
Bismuth MSGM-1700m 99056582 < 0.02 < 0.02. 0.02. mg/L 0.00 
Cal.cl.um MSGM-1700m 99056582. 64.'.3 63.S 0.05 mg/L 0.78 
Cadmium MSGM•l700m 990:S65S2 < 0.002 < 0.002 0.002 mg/L 0.00 

I 
Cobalt MSGM-I700m 99056582 < 0.004 < 0.004 0.004 mg/L 0.00 
Cliroulium MSGM-1700m 99056582 < 0.002 < 0.002 0.002 mg/L 0.00 
Copper MSGM-1700m 99056582 < 0.003 < 0.00:1 0.003 mg/L 0.00 
Iron MSGM-17001ll 990565112 < 0.05 < 0.05 0.05 mi;:JL 0.00 

I 
Pora$~ium MSGM-1700m 99056582 < 0.5 < 0.5 o.s mg/L 0.00 
Magnesium MSGM-1700.m 990S6S82 3.G7 3.64 0.05 mg/L 0.82 
Mangan.:111: MS0M•l700m 99056582 < 0.00'2 < 0.002 0.002 mg/L 0.00 
Molyhd*llu111 MSGM-1700m ~9056582 < 0.005 < 0.005 0.005 mg/L 0.00 
Sodium MS0M•1700m 990565S2 2.13 2.!! O.S mg/L 0.00 

I Nicl{ol MSGM-l700m 9i0~651i2 < 0.01 < 0.01 0.01 mg/L 0.00 
Ph D!!p h orus MSGM-1700m 99056582 < 0.1 < 0.1 0.1 mg/L 0.00 
Lead MS0M-l700m 990565S2 < 0.03 <O-~ o.m mi/L 0.00 
Sulphur MSGM-1700m 99056582 42.4 42.0 O.l m~/L 0.95 

I Antllllony MSGM-l700m 99056582 < 0.02 < 0.02 0.02 mg/L 0.00 
Selenium MSGM•1700in 99056$82 < 0.03 < 0.00 0.00 mg/L 0.00 
Tin MSGM-l700m 99056582 < 0.02 < 0.02 0.02. mg/L o.oo 
Stivl'l.tium MSGM-l700m 99056582 0.272 0.269 0.001 mg/L 1.11 

I Tclluriuni MSGM-1700m 99056582 < o.o:z < 0.02 0.0:2 mg/L 0.00 
Titanium MSGM·l700m 99056582 < 0.003 < 0.003 0.00'.3 mg/L 0.00 
Thalliu,n MSGM-1700171 99056582 < 0.03 < 0.03 0.03 mg/L 0.00 
Vanadium MSGM•!700m 99056582 < 0.00~ < 0.003 0.003 mg/L 0.00 

I Zinc MSGM-1700m 99056582 < 0.01 < 0.01 O.ot mg/L 0.00 
Zirconium MSGM-1700m 990S658:t. < 0.003 < o.oos 0.003 mg/L 0.00 
<-}'1'1.Dide(SAO) + Thiocyanate MSGM-170Dm 99056582 < 0.001 < 0.001 0.001 mglL 0.00 
Silver CM-CAMP-DS l 990S65.57 < 0.03 

I 
< 0.03 0.03 mg/L 0.00 

I 
I 
I 
I 
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Parameter 

A1uminu1n 
Arsenic 

Boron 
Barium 
~cryllium 
Bi~muth 
Cal.iium 
Clitc.JmiU1ll 
C"halt 
C.Jiromium 
Cc.,pp~r 
Iron 
Potassium 
Magne~ium 
Manganese 
Mol)lbd<'JlUttl 
S()diurn 

Nickel 
Ph1npb.1.>I"US 
Lew.I 
Sulphur 
Antimuny 
Sill.mium 
Tin 
Strontium 
Tdlurium 
'l"iranium 
Tbii,!lium 
Vanadium 
Zinc 
Zirco11iu1n 

Cli~tlD 

CM-CAMl'-DS 1 
CM-CAMP-DS l 
CM-CAMP-Os l 
CM-CAMP-DS 1 
CM•CAMP.DS 1 
CM•CAMP•DS 1 
CM-CAMP-OS l 
CM-CAMP-OS 1 
CM•CAMP-DS 1 
CM-CAMP-OS 1 
CM-CAMP-DS 1 
CM-CAMP-OS 1 
CM-CAMP-OS 1 
CM•CAMP•DS 1 
CM-CAMP-DS l 
CM-CAMP-OS 1 
CM-CAMP-OS 1 
CM-CAMP·DS 1 
CM•CAMP·DS l 
CM-CAMP-OS 1 
CM-CAMP-OS 1 
CM-CAMP-DS 1 
CM-CAMP-'DS 1 
CM•CAMP•DS 1 
CM•CAMP•DS l 
CM-CAMP-DS 1 
CM-CAMP..DS l 
CM-CAMP-DS 1 
CM-CAMP-DS 1 
CM-CAMP.DS l 
CM-CAMP-'DS 1 

PHILIP ANALYTICAL-B.C. 

DUPLICATE SUMMARY 

Philip ID Sample 
Con.:. 

99056557 < 0.06 
~9056557 < 0.04 
99056.557 < 0.04 
99056557 0.193 
990S65S7 < 0.000:Z. 
990S6557 < 0.02 
99056557 28.0 
99056557 < 0.002 
99056557 < 0.004 
99056557 < 0.002 
99056557 < 0.003 
99056557 < 0.05 
99056557 1.0 
99056557 6.76 
99056557 o.ooz 
99056557 < 0.00.S 
99056SS7 4.6 
990565S7 < 0.01 
99056S57 < 0.1 
99056557 < 0.03 
99056557 6.5 
99056557 < 0.02 
99056557 < 0.03 
99056557 < o.oz 
99056557 0.235 
99056557 < 0.02 
99056557 < 0.003 
99056557 < 0.03 
99056557 < 0.003 
99056557 0.01 
99056557 < 0.003 

14] 016/045 

I 
I 
I 
I 

Duplicate MDL Unit R.:le.tive 
Cone. % Plff. 

I 
< 0.015 0.06 mgfJ.. 0.00 
< 0.04 
< 0.04 
0.1$10 

0.04 1ng/L 0.00 

I 0.04 mg/L 0.00 
0.001 mg/L 1.57 

< 0.0002 0.0002 mg/L 0.00 
< 0.02 
28.2 

< 0.002 

0.02 mg/L 0.00 

I o.~ mg/L -0.71 
0.00:Z. mg/L 0.00 

< 0.004 0.004 mwL 0.00 
< 0.002 
< 0.009 

< 0.05 

0.002 mg/L 0.00 

I 0.003 mg/L 0.00 
o.os mg/L 0.00 

1.0 0.5 mg/L 0.00 
6.69 
0.002 

< 0.005 

0.05 mgfL 1.04 

I 0.002 mg/L 0.00 
0.005 rog/L 0.00 

4,.5 0.5 mg/L 2.20 
< 0.01 
< 0.1 
< 0.03 

0.01 mg/L 0.00 
0.1 mg/L 0.00 I 0,03 ing/L 0.00 

6.4 0.1 1ng/L 1.55 
< 0.02 
< 0.03 
< 0.02 
0.232 

0.02 mg/L 0.00 
o.os mg/L 0.00 I 0.02 mg/L 0.00 
0.001 m.g/L L2S 

< 0.02 
< 0.003 
< 0.03 

0.02 mg/L 0.00 
0.003 mg/L 0.00 I o.os mg/L 0.00 

< 0.003 0.000 mg/L 0.00 
< 0.01 
< 0.00;\ 

0.01 mg/L 0.00 
0.003 mg/L o.oo I 

I 
I 
I 
I 
I 
I 
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SPIKE SUMMARY 

I 
Param~er Cli<>ntlD 

I 
I 

Cyanidc(SAD) + ThiocyanaLc Blaillt Sp ilco. Batch : 

Cyanic!• W .A.D. Bhlnk Spib. Batch : 

Alumil1um Blaulc Sp~- Batcli ; 

Bari\lm B.ltmk Si,ike. Batch : 

Calcium Blank Spike. Bwich : 

Cadmilllll Blat1k:: Spike. B;ru:h ; 

Cobrilr Blmik Spilce. Batch : 

Chromium Blwik Spike. Batch : I 
Copp.:r Blank Spike. Batch : 

.l(<'ll\ Blllnk Spilc•. Batch : 

Maznosium Bll:Ullt Splk•- &tch : 

MW1..,<t1.ne.se Blank Spike. Bui.ch; I 
Nick,1;1 Bliillk Spiko. Batch ; 

Lead Blank: Spike. Batch ; 

Strontium Blank. Spike. BfLwh : 

Va.mwium Blank Sp.ike. Batch ; I 
Zin<.: Blank Spike. Bar.ch : 

M<trr.:ury Blank Spike. Batch : 

Cyanide Total Blank Spike. BM~h : 

CyW1idc:(SAD) + Thiocyanate MSGM-T4 I 
Cyanide: W.A.D. MSGM-T4 

l:,eil7,&1\C Blank Spike. Batc.h. : 

'f'nluc11e Blank Spike. Batiili ; 

Etll.ylb~a,;ene Blank Spik:e. Batch : I 
Bel\ZCllC Blank Spilce. Batch : 

Toluen<1 Blank Spike. :Sa.tcl1 : 

Etbylbouzone. Blank Spil<:a. "Batch.: 

C.:yanidc(SAD) + Thiocyai1ate Blank Spike. Ba~b : 

Aluminum Bl~k Spike. Batch : 
I 

B•>tOJ.'I Blank Spike. :&ooh ; 

Barium Blank Spike. Batch : 

Bery Iii u ru. Blfsnk Spike. Batch : I 
Bismuth BIMk Spike. Bl.itch : 

Calcium Blwuc Spiko. Batcb : 

Cadmium Blank Spike. Batch : 

Cobalt Blank Spike. &J:cli ; I 
Chromium Ellank Spike. &itch ; 

I 
Copper Blank Spike. Be.w.h : 

I 
I 
I 
I 

Philip 1D 

94101657 
94101659 
94203406 
94203406 
,i4.,m406 
94203406 
94205406 
94200406 
94203406 
94203406 
94203406 
94l0:3406 
94:2.0:3406 
94203406 
9420:3406 
94203406 
942Q3~ 
94203410 
94101861 
99056565 
9905656:S' 
9SZ04563 
9S204S6:3 
95204563 
9S204560 
95204560 
95204560 
94101657 
94203402 
94203402 
94203402 
94203402 
94203402. 
94203402 
94203402 
9420J40:2 
94~402 
94203402 

Sample 
Cone. 

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

< 0.5 
< 10.0 
< 10 
< 0.2 
< o.s 
<2 
< 0.1 
< 0.'.3 
0.6 

< 0.05 
< 0.02. 
59 
0.07 

< 0.04 
< 0.10 
< 0.10 
< 0.04 
< 0.10 
< 0.10 
< O.OOl 
< 0.06 
< 0.04 
< 0.001 
< 0.0002 
< 0.02 
0.06 

< 0.002 
< 0.004 
< 0.002 
< 0.003 

Sample & 
Spike Conu. 

0.40 
0.41 
8070 
\04 
137000 
33.1 
23.S 
45.1 
747 
21100 
6190 
430 
230 
2:30 
197 
17.0 
6990 
6.40 
0 • .32 
96 
o.:n 
l.:3 
2.1 
2.1 
2.1 
2.1 
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 uglg 
9518 ug/g 
102. ug/g 
1:37000 ug/g 
:34 ug/g 
2.S -..gig 
44.35 ug/g 
l'S90 uglg 
20406 ug/g 

6086 ug/g 
425 ug/g 
231 u,;)g 
233 ug/g 
;2.02 ug/g 
19 usJg 
6775 1.1g/g 
6.25 ug/g 
.4 ug/g 
46.5641 ug/g 
.465641 ug/g 
2.15 ug/g 
2.1.s ug/g 
2.15 ug/g 
1.15 ug/g 
2.J5 uws 
2.15 uii;/g 
.02 mg/L 
4 mg/L 

mg/1.. 
.J mg/L 
.1 mg/L 
2 mg/L 
10 mg/L 
.2 mg/L 
.3 m.g/L 

.3 mg/L 

.2 mg/L 

~ 017 /045 

Percent 
R•covery 

96 
101 
85 

102 
100 
97 
102 
101 
108 
10:3 
102 
101 
100 
99 
98 
S9 
1m 
102 
80 
81 
30 
[05 
98 
~ 
99 
97 
99 
98 
97 
96 
95 
91 
97 

101 
95 
95 
96 
98 
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SPIKE SUMMARY 

Panunct<ir 

Iron 
Po~'\.,;Rium 

Mag1tcsium 
M~.p.nuc 
Mulybd,;1,u1.11n 
S0diu1n 
Nickel 
Pho:spb(,tU'> 
Sulphur 
Antimony 
Tin 
Strontium 
T•ll'J.tium 
Titw1ium 

Thallium 
Vana.dium 
Zin<.: 
Zirconium 
M-,roury 
Aluminum Dissolved 
Ars•aio Di•.!l(llvcd 
Boron Dissolv.,d 
Bilrium Disliolved 
B4,iylliu1n Pi.i:11olvcd 

Bi~m1ltll Dillliolvcd 
Caloium Di.1;5olv•d 
Catlmiuin Dissolv•(l 
Cobalt Dissolved 
Chromium J)ji;:..1olved. 
COJ)J)•r OiRRalvcd 
Tr011 Dissuh10:,d 
Pol:&lli;ium Dia~olv~l 
Magu•$\uin Dissolved 
Mang=ae Dissolv~ 
MulyDJcnum Dissolv$,;l. 
Sodium Dis11olvcd 
Nickel Di$SOIVi!d 
Phosphorui; Dis:.olved 

Cli,Q.ut 1.D 

Blank Spike. Batch : 
Bla.nk Spik.e. Batch : 
Blank Spil,•. Ba.tch ; 
Blank Spike. Batch ; 
Blank Spike. Batch : 
Blank Spike. Batch : 
Blwlk. Spike. Ba.tell. : 
Bl!Ulk Sp~_.. Batch : 
Blank Spike. :&tch : 
Blank Spike. Bat,;;h: 
Blank. Spike. Bat~ : 
Blank Spike. Ba.rch : 
Bl!lllk Spika. 'Satch : 
Bll4llk. Sp~. Batch : 
Bia.Dk Spike. Batch: 
J;\lan'I<; Spike. "Batch : 

Blank Spike. Batch ! 

Blank Spilt._ Batch : 
Blank Sp~. Bar.oh : 
Blan.le Spilcc. Bawh : 
Blank Spike. Batch : 
Blank Spike. Batch : 
Blank Spike. Batch : 
Bl8lllt Spib. Batch ! 

Blank Spike.. Batch : 
Bbmk Spike. BII.CC.b : 
Blank Spike. Batch : 
Blank Spilce. Batch : 
Blank Spike, Batch ; 
Blflllk. Spilt-.. Batch : 
Blank Spike. Butc.h : 
Blank Spike. Butch : 
Blank Spike. Batch : 
Blank Spike. &tc.h : 
Blw:ik. Spike. Bal:oh. : 
Blank Spilce, Batch : 
Blank Spike. Bat.eh : 
BlanK Spike. 'Batch: 

Philip ID 

94203402 
94203402 
94203402 
94203402 
94203402 
94203402 
9420:3402 
94203402 
9420S402 
942.03402 
94203401 
94203402 
94203402 
94203402 
94203402 
94203402. 
942ro402 
94203402 
94203381 
9420340:3 
942:0340.'.l 
94203403 
94203403 
94203403 
94:2.03403 
94203403 
94Zo:3403 
94203403 
94203403 
94:2.03403 

94203403 
94203403 
94:200403 
94203403 
94203403 
94203403 
94203403 
94203403 

Si.imple 
Cone. 

< o.os 
< o.s 
< o.os 
< 0.002 
< 0.005 
< 0.5 
< 0.01 
< 0.1 
< 0.1 
< 0.02 
< 0.02 
< 0.001 
<'. 0.02 

< 0.003 
< 0.00 
< 0.00".3 
< 0.01 

< 0.000 
< 0.00005 
< 0.02 
< 0.04 
< 0.008 
< 0.001 
< 0.0010 
< 0.02. 
< 0.01 
< 0.002 
< 0.003 

< 0.002 
< Q.QOl 

< 0.00:3 
< 0.4 
< 0.02 
< 0.002 
< 0.004 
< 0.01 
< o.oos 
< 0.04 

Sample & 
Spilce Cone. 

0.97 
43.3 
4.86 
0.191 
0.394 
s.o 
0.78 
3.9 
9.S 
t.68 
l.93 
0.095 
1.99 
0.288 
1.84 
0.4-79 
0.19 
0.288 
0.00047 
3.97 
3.94 
1.01 
0.097 
O.o945 
1.04 
10.6 
0.198 
0.296 
0.299 
0.203 
1.01 
44.8 
5.04 
0.197 
0.403 
5.2t 
0.814 
4.00 

Spike Unit 
Amount 

1 mg/L 
44-7 rng/L 
S mg/L 
.2 mg/L 
.4 m_g/L 
5 mg/L 
.~ mg/L 
4 mg/L 
10 mg/L 
1.62 .mg/L 
2 lllg/L 
.I mg/L 
2 ing/L 
.28 m11,/L 
2 mg/L 
.5 mg/L 
.2 rng/L 
.3 mg/L 
.0005 mg/L 
4 mg/L 
4 mg/L 
l mg/L 
.1 mg/L 
.1 mg/L 
2 ing/L 
10 mg/L 
.2 msJL 
.3 rog/L 
.3 mg/L 
.2 m.g/L 
1 mg/L 
44.7 mglL 
5 mg/L 
.2 mg/L 
.4 mg/L 
:5 mg/L 
.B mg/L 
4 mg/L 

141018/045 

Percent 
~covery 

97 
97 
97 
95 
98 
99 
97 
97 
98 
104 
96 
95 
99 
103 
9:2 
96 
516 
516 
94 
99 
98 
101 
97 
95 

10'.2. 
106 
99 
99 
100 
toJ 
101 
100 
101 

99 
101 
104 
102 
100 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I Page 19 uf 39 

Parwn~er Client 1D Philip ID Sample Sample& Spik;c Unit Percent 

I Cone. Sp.ike Cone. Amount Recove1-y 

L~d Di.1solvad Blallk S9ik:e. Batch : 94200403 < 0.02 1.96 2 mg/L 98 

I Sulfur Dissolvt!li Blank Spike. Bll.tch : 94203403 < 0.03 10.l 10 mg/L 101 
Ancimony Dissolved Blank Spike. Batch : 94203403 < 0.01.5 1.77 1.62 mg/L 109 
Scltm.i.um Dis.1olvod Blimk Spib. Batch : 9420~403 < 0.03 3.01 3 ms/L 100 
Tin Di:.solv~ Blank Spike. B1ttch: 94203403 < 0.02 1.98 l mg/L 99 

I Stronti11m Di$Jll()lved Blunk Spike. Batch: 94203403 < 0.001 0.098 .1 mg/L 98 
Tellurium Disaolve<l t!1an"k Spike. 'Batch : 94203405 < 0.02 2.06 2 mg/L 103 
TitMium o;s.~olved Blank Spike. Barch : 94203403 < 0.003 0.299 .,:a ms;/L 107 
Thallium DiYSolvt,d Blank Sp.ike. Batch : 94203403 < 0.02 1.95 2 mg/L 97 

I 
Vwn1.di1.1m D~SQJved BU!lllk Spike. Batch : 94203403 < 0.003 0.496 .s mg/L 99 
Zin,;: Di,Rolved Blank Spike. Batch : 9420340'.3 < 0.002 0.199 .z mg/L lOO 
Zl.Tcunium Di:.solv~i;! l31anll; Spike. "Batch : 94203403 < 0.003 0.298 .3 mwL 99 
Mercury Dissolv-,d Blaok Spike. Batch : 94203395 < 0.00005 0.00045 .0005 mg/L 90 

I 
MdTCUry MSGM-6-3 99056574 < 0.00005 0.00053 .ooos mg/L 110 
AlU.lllUll)m Di~~olved Blank Spikt!. Blitch : 94203413 < o.o:z .3.80 4 mg/L 95 
Arsc11ic Dillsolvetl Blank: Spike. Batch : 9420:3413 < 0.04 3.92 4 mglL 98 
Boron Di.$solv•d Blank Spike. B&il:ch : 94203413 < 0.008 0.963 1 mg/L 96 

I 
BfttillLll l)is!lolvcd Blank Spike. Bar.ch : 94203413 < 0.001 0.090 .1 mg/L 90 
Beryllium Disi;olved Bla.uk Spike. Batch , 9420341:3 < 0.0010 0.0934 .1 mg.IL 9:3 
Bii;mvtl.i Di$$olv~ Blank Spike. Batch : 94203413 < 0.02 2.07 2 mg/L 104 
Calcium Di&soJved Blank SpiM. Batch ! 94203413 < 0.01 9.73 10 mg/L 97 

I 
Cadmium Dill~lved Blank Spike. Butch : 94203413 < o.oo:z 0.207 .2 mg/L 103 
Co""lr. OiAsolvcd Bla.nk Spike. Bll.tch : 94203413 < 0.003 0 . .312 .3 mg/L 104 
Chrnmium DiEolved BlaJtlc Spilco. Be.ti:h : 94103413 <. 0.00:2. 0.302 .3 ~L 101 
Cnppcr Di&11olved Bhmk Spike, Batch: 94203413 < 0.001 0.191 .l mg/L 96 

I 
Iron Di1.solvc,cJ Blank Sp ikc. Batch : 94:2.0:3413 < 0.003 I.OJ 1 mg/L 101 
Pota:Hium Disl!QJved Blank Spike. &itch: 94203413 < 0,4 42.6 44.7 mg/L 96 
Magnesium Dissolved BlBDk Spike. Batch : 9420341:3 < 0.02 4.36 5 mg/L 97 
M1111,1®1tti" Dissolv~d Blank Spilce. Batch : 94203413 < 0.002 0.199 .2 mg/L 100 

I 
Molyl>MQ\Llll Di(!Solved. Blank Spike. "&tch : 94203413 < Cl.004 0.412 .4 mg/L 103 
Sodium Disi;oJve,J Blank Spike,. Batch : 9420:3413 < 0.01 4.83 s mg/L 97 
Niclct!l Dis:iiolved Blank. Spik:c. Batch: 94203413 < 0.008 O.S20 .8 mg/L 103 
PhO!!pl1ort111 OiHolvcd Blank Spike. Ba.tcil : 94203413 < 0.04 4.06 4 mg/L 101 

I 
Lead Duu1olv~ Blank: s J) ik$. Batch : 94203413 < 0.02 2.07 2 mg/L 104 
Sulfur Diasolveli Blank Spike. Batch : 94203413 < 0.03 10.1 10 mg/L LO! 
Alltimoi1y Dissolved Bllillk Spilc.:. Batch : 94203413 < 0.015 1.79 l.62 ing/L 111 
Selenium Di1i.olve<i Blank S-pib. Bati:h : 94;zo3413 < 0.03 2.97 3 mg/1.. 100 

I 
Tin Dissolved Blank Spike. 811.tch : 94203415 < 0.02 2.12 2 m~/L 106 

I 
I 
I 
I 
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~Mlctli>r Client ID Philip ID Sample Sainple& Spike Unit Peruent 

Coni::. Spike Cone. Amount ~'Over}' I 
Stronti uin Di&Molve<l Bla1lk. Spike. Batch : 9420:3413 < 0.001 0.0$11 .1 mH/L 91 
Tclluriulll Dissolved Blank Spike. Batch : 9420341~ < 0.02 2.07 'l mg/L 103 I Titanium DisS<.,Jved Bl.mk. Spike. &ton ; 942.03413 < 0.003 0.288 .28 ing/L 103 
Thallium PiARnlved Blllllk Sl:'Jike, Batch : 94:2.03413 < 0.02 2.03 ,. mg/L 101 
V11nauium Disoolved Blank Spike. Batcli: 94203413 < 0.003 0.483 .5 in~/L 97 
Zillc Ois11olvcd Bllimk Si:,ike, Bft.t¢.h : 94203413 < 0.00:2. 0.204 .l 1ng/L lOl 

I Zirconium Dis~olve<J Blank Spike- Batch : 94200413 < 0.003 0.290 .3 mg/L 97 
Muoeury Dililiolvo11d Blank Spike. Batc:h : 94203443 < O.OOOOS 0.0004$ .0005 mg/L 90 
Cc:,balt MSGMM1700m 99056582 < 0.004 2.04 2 mg/L 102 
Ch:romiucn MSGM-1700m 990S6582 < 0.002 2,.03 2 mg/L 101 

I Coppet MSGM-1700m 99056582 < 0.003 2.11 2 mg/L 106 
Mun,!llll1e~~ MSGM-l700m 99056582 < 0.002 2..03 2 mg/L 102 
Zin~ MSGM-l700m 99056582 < 0.01 2.08 2 mg/L 104 
Cy-\nidc:(SAD) + Thiocyanate MSCM-l700m 990565&2 < 0.001 0.021 .02 mg/L l07 

I Aluminum Piasolved Bllmk Spike. Batch ; 94203444 < O.Ol 3.70 4 mg/L 92 
A:r,;.mic Di:.Sl)iv~l .8lallk. Spike. ~n ! 942m4M < 0.04 3.76 4 ing/L 94 
Boron lJi$.t10Jved Blank Spike. Batch : 9420.3444 < o.oos 0.904 1 mg/L 90 
Barium Oii;~olve.d Blanlc Spike. Ba.ten : 94203444 < 0.001 O.OS7 .1 mg/L 87 

I Beryllium Dissolved Bltu1k Spike. Bar.<:b ; 9420~444 < 0.0010 0.0861 .1 mg/L S6 
Sismutb Dii;.solvou Ble:alc Spilco. Bawb ; 94203444 < 0.02 1.92 2 mg/L 96 
Calcium Oiiioolved Blank Spike. Batch : 94203444 < 0.01 9.41!. 10 m8/L ~s 
C..u!mium Dis»olved .BlaDk Sp.ik:e. Batcb : 94203444 < 0.002 0.191 .l mg/L 96 

I Cobalt Oi$solved Blank Spike. Batch : 9420:3444 < 0.003 0.285 .3 mg/L 9S 
Cluon,ium Dieaolvcd Blank Spiko. Batch ; 94203444 < 0.002 0.28'.3 .3 m&'L 94 
Copper Dissolved Blank Spikoi>, Batch. ; 94103444 < 0.001 0.187 .2 mg/L 93 
Iron Di$Solved BLa.nk Spike. 'Batch : 94203444 < 0.003 0.950 1 mg/L 9S 

I Potll$.~iuri1 tn"'solved Blank Spike. Bmch : 94203444 < 0.4 4:2..0 44.7 mg/L 93 
Ma_gncirium Dii;i;olvcd Buwk Si:,ike. Batch : ~203444 < 0.02 4.68 5 mg/L 93 
Mliln.!,'11.ileSo Dissolved Blank Spike. J;latch : 9420l444 < 0.002 0.187 .2 mg/L 513 
M<>lylHl.nl\.ltn. Disoolved l:llank Spike. 'Ba1cb: 94:2.0'.3444 < 0.004 0.39S .4 1:ng/L 98 

I Sodium Dissolved Bla.nk Spike. Bateh ; 94205444 < 0.01 4.64 5 mg/L 93 
Nickel Dissolvoro Blank Spike . .8atch : 94203444 < 0.008 0.770 .!! tng/L 96 
Phi:1sphorua Di11,1olvcd BWllk Spike. Barob : 94203444 < 0.04 3.77 4 mg/L 94 
Lewi Ditisolvcu .Blank Spik._ Batch : 94203444 < 0.02 1.92 2 mg/L 9Ei 

I Sulfa, Dii;~olved Blauk Sp.ik:e. Batch : 94103444 < 0.03 9.49 10 mg/L 9S 
Antimony Dis~olvod BIHnk Spike. Bacch : 94203444 < 0.015 1.65 1.62 mg/L 102 
Sclc11ium Dissolved Blanll'.. Spilce. Ba~ ; 942.03444 < 0.03 :2..75 3 m.1:/L 91 
Tin Di$solv..,(1 Blank Spike. l3atoh : 9420'.3444 < 0.02 1.93 2 mg/L 97 

I 
I 
I 
I 
I 
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Par.:unou,r Client IP Philip 1D Smnple Sample& Spike Unit Percent 

I 
Cone. Spike Cone. Amourl~ Rcoovcry 

Strontium Di~solv~ Blw.nk. Spik<}. Batch : 94203444 < 0.001 0.089 .1 mg/L 89 

I 
T .:llurium :Oi,$olvcd Bltll3k Spike. Batct1 : 94203444 < 0.02 1.93 2 mg/L 96 

Tira11iu1u Diuolved. Blallk Sp.ik~ Batch : 94203444 < 0.003 0.279 .28 mg.IL 100 
Thallium Di~sulve(J 'Blank Spike. B1m:h : 94203444 < 0.02 1.87 2 mg/L 93 
Vanadiuro Oi11.•olvcd Blank Spike. Batch : 94203444 < 0.003 0.465 .s rng/L 93 

I 
Zinc Dissolve<l 'Blank Sp ilcc. Ba.tch : 94203444 < 0.002 0.189 .., mg/L 9S ... 
Zircunium Dissolved Bl.8.nk Spilt&. Batch. : ~203444 < 0.003 0.2.74 .3 mg/L 91 
M;:r11ury Dissolved Bl.imk Spike. ~h : 94203470 < 0.00005 0.00046 .0005 mg/L 92 
Cnl")alt CM-CAMP-DS 1 99056557 < Q.004 2.00 2 mg/L 102 

I 
C!Jroinium CM·CAMP·DS 1 99056SS7 < 0.002 2.02. 2 m.g/L 101 
Cop1>ar CM•CAMP-DS 1 99056557 < 0.003 2.09 2 mi;/L 104 
MDn g,,u,.csc CM-CAMP-DS. 1 99056557 0.002. 2.02 2 mg/L 101 
Zin,., CM-CAMP-DS 1 99056557 0.01 2.05 2 mg/L 102 

I 
Aluminum Dissulvcu BlNlk Spike. Batcb : 94203438 < 0.02 3.!il7 4 mg/L 99 
Arsonic Di5$c,lvoid 'Blank Spilcc. Batch : 94203438 < 0.04 3.94 4 mg/L 98 
:Soron Dissolved Blank Spike. 8'I.cll : 9420:3438 < 0.008 1.01 I m,g/L 101 
Bw:;.um Dist.:.lvod Blantc Spike. Batcb.: 94203438 < 0.001 0.097 .1 mg/L 97 

I 
B.,ryllium Dissolved Blank Spike. Butch : 94203438 < 0.0010 0.0945 .1 mg/L 95 
Bi$111uth Disnolvctl Blank Spike. Ba.,:h : 942034:i!S < 0.02 2.04 i mg/L 102. 
Calciun, Disaolvc:d Blank Spike. B~h : 94:203438 < 0.01 10.6 10 mg/L 106 
Cadmium DisliOlvcd Bla.11k: Sp.ilce. Batch : 94'.2.03438 < 0.002 0.198 .2 mg/L 99 

I 
Cobalt Di500lved Blank Spike. Bw:ch : 514203438 < 0.003 0.296 .3 mwL 99 
Chroini11m Di$JQ1ved Blank Spike. Batch : 94205438 < 0.002 0.299 .3 m~L 100 
Copper Di1m>lv.:II BlMk Spil@. Batch : 94203438 < 0.001 0.203 .2 mg/L 101 
Irun Diiiiolv~d Blank :Spike. "Batch : 94203438 < 0.003 1.01 1 mgJL 101 

I 
"Por.a.~sium Dissolved Blililk Spila, &tdl : 94203438 < 0.4 44.S 44-7 m.g/L 100 
Magnc,..-ium Dissolved Blank Spike. .Baicll: 94200438 < 0.02 5.04 s m_g/L 101 
Manga.tl$S• Diswlved Blank Spike. :Satch : 942.03438 <'. 0.00l 0.197 .2 mg/L 99 
Molyhdcnum Dissolved Bla!lk: Spib . .Batch : 94203438 < 0.004 0.403 .4 rog/L 101 

I 
Sodium Dissolved Blank Spike. J3a-g:h ; 94103438 < 0.01 5.21 5 mg!L 104 
N is:.kDI Dissolved Blank Spike. Batch : 94203438 < 0.008 0.814 .S mg/L 102 
Pho,plloru.~ Obsolvcd Blwik. Spik.:. Batch : 94203438 < 0.04 4.00 4 .mg/L 100 
Lead Dis~olvcd Blank Spin. Batch : 941034:38 < 0.02 1.96 2 mg/L 98 

I 
Sulfur Dis.solv.o Blank Spike. Batch: 94203438 <; 0.03 10.1 10 mg/L 101 
Antimony OiRsclvcd Bl,mk Spike. &ta.h , 94203438 < 0.015 l.77 1.62 m.g/L 109 
Selenium DissoJv.,d .Blank Sp .ike. Batch : 94203438 < 0.03 3.01 :3 mg/L 100 
Tin Dissolvctl Blank Sp.ike. Batch : 94203438 < 0.02 l.91:1 2 mg/L 99 

I 
Strontivm DiMolved Blank Spike. Blltch : 94203438 < 0.001 0.098 .1 .rng/L 98 

I 
I 
I 
I 
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SPIKE SUMMARY 

Client ID 

•r,z;llurium Dis9olved Blank Spike. Batch : 
TiLa.niUlll Dissolved Blanlc Spilce. Bati;h : 
Thallium Di~o.olved Blank Si:,ike. Batcll : 
Vanadium Dis~olv.td Blank Spike. Baroh : 
Zinc: Di~solved Blank Spike.. Batch : 
Zirconium 'DiHolved Blank Spilt~ Batch : 
Men:ury Di:,;.i;olv~ Blwik Sp~. Batch : 

Philip ID 

941034-S! 
94203438 
942034.38 
942034:38 
94203438 
94203438 
94203442 

Sample 
Cono.i. 

< 0.02 
< 0.003 
< o.oz 
< 0.003 
< 0.002. 
< 0.003 
< 0.00005 

Sample & 
Spike Cone. 

2.06 
0.199 
1.95 
0.496 
0.199 
0.298 
0.0004S 

14] 022/045 

I 
I 
I 
I 

Spike Unit Percent 
Amount ~overy 

I 
2 mg/L 103 

107 

I 97 
99 

.28 mg/L 
2 mg/L 
.5 mg/L 
,2 mg/L 100 

~';J 

I 90 
.3 mg/L 
.0005 m.g/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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IO-Nov-99 
Pai,io 23 vf 39 

00250760 
2!05AA06 
0157A.A09 
CN-TAA0.5 
H_g-T200M 
lCP-200S 

Philip JD: 
Client ID: 

Moii;ture 
Cyani(le(SAD) + Thiocyanate 
Cyanide W.A.D. 
CyMld• Tota 1 
Mercw-y 
Mets.ls Pkg:ICP Soil 

Matrix: 
Sampled on! 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056561 
MSGM-6-1 

08-0CT-1999 
08-0CT•l999 
08-0CT-1999 
03-NOV-1999 
13-0CT-1999 
l:2-0CT-1999 

Soil 
:30-SEP-1999 

99056562 
MSGM-6-2 

08-0CT-1999 
OS-OCT-1999 
08-0CT-1999 
0:3-NOV-1999 
1 :3-0CT-1999 
12-0CT-1999 

Soil 
:!0-SBl'· I9Sl9 

990S6S63 
MSGM-T2 

os-ocr-19519 
08-0CT-1515151 
08-0CT-1999 
03-NOV-1SJ99 
13-0CT-1999 
12-0CT-1999 

Soil 
4-0CT-1999 

141023/045 

99056564 
MSGM-T3 

Ol!-OCT-1999 
OI-OCT-1999 
OS-OCT-1999 
0:3-NOV-1999 
l :3-0CT-1999 
12-0CT-1999 

Soil 
4--0CT-1999 



11/15/99. 12:00 FAX .604 444 4511 

E5iit51iiij 
PHILIP SERVICES 
--l!l'JM .. --

PHILIP ANALYTICAL 

lO•Nov-99 
Pagt1:24 of 39 

00250760 
2105AA06 
0157M09 
CN-TAAOS 
Hh'"T200M 
JCP-200S 
PKO..BTlS 

Philip ID; 
Client ID: 

Moimirei 
Cya.nide(SAD) + Thiocyanate 
CyW1idc W.A.D. 
Cyanide Total 
Mercury 
M~tali,1 Pkg:!Cl" Soil 
BTEXbyP&T 

Matrix: 
Swnpl111d on: 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056565 
MSGM-T4 

oa-oCT-1999 
~-OCT-1999 
OS-OCT-1999 
03-NOV-1999 
13-0CT-1999 
12-0CT-1999 

Soll 
4-0CT-1999 

99056566 
MSGM-LA-1 

OS•OCT • 1999 

12-0C'!-1999 

Soil 
4-0CT-1999 

99056567 
MSGM-UA-l 

08-0CT-1999 

l:Z-OCT-1999 

Soil 
4-0CT-1999 

141024/045 

99056568 
MSGM-LF-1 

08-0CT-1999 

10-0CT-1999 

Soil 
4-0CT-l999 

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



r 12: 00 FAX 604 444 4511 

I ti1-:i~ 
PHILIP SERVICES 
- - " ,, M, I" ---· -

I PHILIP ANALYTICAL 

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

JO-Nov•99 

Page 25 of39 

002.50760 
lJ05AA06 
H,e:-T200M 
MET-F 
PKC'1-STl8 

Phllip ID: 
Client ID: 

Moi:mir, 
Cyanide(SAD) + Thiocywuite 
Mercury 
Metals ICP Water Total 
BTEXby P&:1' 

Matrix: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056569 
WC•RL-1 

Oll-OCT-1999 

10-0CT-1999 

S,>il. 

5-0CT-1999 

990S6570 
WC-CAMP•l 

08-0CT-1999 

10-0CT-1999 

Soil 
5-0CT-1999 

99056571 
MSGM•l700rn 

OS-OC't'-1999 

Water 
4-0CT-1999 

1aJ 025/045 

99056572 
MSGM-6-2 

OS-OCT,1999 
12-0CT-1999 
12-0CT-J 999 

Water 
30...SEP-1999 



11/15/99 .lliOO FAX 604 444 4511 

t;;J=illij 
PHILIP SERVICES 
--C:QIIIJI'--

PHILIP ANAL YT/CAL 

10-Nav-99 
Paic 26 of39 

'll05AA06 
Hg-T200M 
MET-fl 
Hg-D0310 
PKG_<J 

Pllilip ID: 
Client ID: 

Cyanide(SAD) + ThiocyW111.tc 
Mercuiy 
Mctllli; ICP Wai.r To.al 
Mercury Dissolved 
Metal!! TCP Water Diuolvtod 

Matrix: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056573 
MSGM•AD1 
T 0 1800m 

os-OCT-l999 
12-0CT-1999 
12-0CT• 1999 
14-0CT-1999 
l:2.-0CT-1999 

Water 
4-0CT-1999 

99056574 
MSGM•6•3 

08-0C'I-1999 
12-0CI'-19~ 
12-0CT-1999 

Wacer 
30-SBP-1999 

99056575 
MSGM•9 

OS•OCT-1999 
12-0CT-I999 
ll-OCT-1999 

Water 
30-SBP-1999 

14J 026/045 

99056576 
MSGM-6-1 

OS-OC'I'-1999 
l:Z-OCi-1999 
12·0CT·1999 

W&lllt 
'.30-SEP-1999 

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



11115199 12: 0_1 __ fAX 604 40 4511 r-· 
I Fti 1ti iilij 

PHILIP SERVICES --c,, ... "' __ 

I PHILIP ANALYTICAL 

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

LO-Nov-99 
Pag.i, 'J.7 of39 

2105AA06 
Hi;-T200M 
MET-r 
Ht1-D03l0 
PKG_G 

Philip ID: 
Client JD: 

Cy=idcs(SAD) + Thi()cyanate 
Mercury 
M.:rals ICP Wtttcr Tor.al 
Mercury Di~solve() 
Mct:ala ICP War.er Dissolved 

Matrix: 
SarnpJ~ Otl! 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

990S6577 
WC-DS 

08-0CT- l 999 
12-0CT-1999 
l:Z.-OCT-1999 
14-0CT-1999 
lZ•OCT-1999 

Water 
2-0CT-1999 

990.S6.S7S 
WC-US 

08-0CT- l!.1~ 
12-0C"l'-1999 
ll-OCi'-1999 
14-0CT-1999 
12-0CT-1999 

W111& 
2-0CT-1999 

99056579 
MSGM-TRIB 

08,0CT- l 999 

15-0CT-1999 
1'.3...0CT-1999 

W11.1er 
4-oCT-1999 

~ 027 /045 

990.S6S80 
MSGM-APf 
T-1SOOA 

08-0CT-1999 
12-0CT-1999 
12-0CT-1999 
14-0CT-1999 
13-0CT-1999 

Waier 
4-0CT-1999 



11/15/99 12:01 FAX 604 444 4511 

tttJ±:i-1 
PHILIP SERVICES 
--~on11--

PHILIP ANAL YT/CAL 

10-Nov-99 
Ptlge 2S of 39 

2105AA06 
Hg-T200M 
MET-F 
H1;!.•D03l0 
PKG_G 

Philip ID: 
Cliolll.~ ID: 

Cyall.ide(SAO) + Thiocyanac.: 
Meri:ury 
Metals TCP W&ter Total 
M croury Di:saolv,d 
M-1~ ICP Water Dlsaolved 

Matrix: 
SAmplcdon: 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056531 
MSGM-TRIBA 

Oll-OCT-1999 

14-0CT-1999 
12-0CT-l999 

Water 
4-0CT-1999 

99056582 
MSGM-1700m 

OS-OCT-1999 
12-0CT-1999 
12-0CT-1999 
15-0C'T-1999 
13-0CT-1999 

WS!ltf 
4-0CT-1999 

99056S54 
CM-PIPE l 

1 'l-OCT-1999 
12-0CT-1999 

Watef 
3-0CT-1999 

~ 028/045 

99056555 
CM-PIPE Z 

12-0CT-\999 
1:2.-0CT-1999 

Water 
3-0CT- J.999 

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



--=--=l=l~/J5/99 12:01 FAX 604 444 4511 

I 
I f-1-;ililij 

PHILIP SERVICES 
- - Ci 11 Mi,, --

I PHILIP ANALYTICAL 

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

lO•Nov-99 
PRge 2.9 of 39 

Hg•T200M 
MET-F 
Hg-'00310 
PKG G 

Philip TD: 
Client ID: 

Mcroury 
Met.II.la ICP Water Total 
Mei:teury :Oi"o1ved 
Mctll.la ICP Weter DillfiOlved 

M!'ltri;,;: 
Semplcd on; 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056556 
CM-W7-Us 

12-0CT-1999 
12-0CT-1999 
lS-OCT-1999 
l4•0CT-1999 

Water 
3-0CT-1999 

<;19056557 
CM•CAMP•DS 
l 

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

Water 
3-0CT-1999 

14J 029/045 

990565S8 99056559 
CM-CAMP-OS CM-CAMP 
2 -PTPli 1 

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

14-0CT•l999 
14-0CT-1999 

Water Water 

9-0CT-1999 :3-0CT-1999 



11/15/99 12:01 FAX 604 444 4511 

E±f:filiij 
PHILIP SERVICES 
--r: n11. ,- .. ··-

PHILIP ANAL YTICAI. 

lO-Nov-99 
Psge 30 of39 

Hi,. ... D0310 
PKG G 

Pllilip 10: 
Cli.mcID; 

Mercury Di11solved 
Mew.Ill ICP Water Dis.$olve4 

Matrix: 
Sl1mj) led on: 

PHILIP ANALYTICAL-B.C. 

ANALYSIS DATES 

99056560 
CM-CAMP 
-PIPE'l 

14-0C"l'-1999 
14-0CT-I999 

Wamr 
3-0C'I • 1999 

~030/045 

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



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

1 
I Ei1:#1• 

PHILIP SERVICES 
-- G II M ~. ---

1 PHILIP ANAL YT/CAL 

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

10-Nov-99 
J>a~ 31 uf 39 

00250760 
2l05AA06 
0157A.A09 
CN-TAA05 
14g-T200M 
ICP-200S 

Ph.ilip ID: 
C!i,;int llJ: 

Moisture 
Cyanidc(Slill) ..J,, TI:liocyanau 
Cyanide W.A.D. 
Cyanide Tora! 
Mercury 
Metal11 Pkg:ICP Soil 

Matrix: 
Sampl.:d on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

94403600 
94101657 
94101659 
94101861 
94203410 
94203406 

Soil 
~O-SEP-1999 

990S6S62 
MSGM-6-2 

94403600 
94101657 
94101659 
94101861 
94203410 
94203406 

Soil 
30-S e1>- l Sl99 

990S6S63 
MSGM~T2 

94403600 
94)01657 
94101659 
94101861 
!:14200410 
94203406 

Soil 
4-0CT-1999 

14] 031/045 

99056564 
MSGM-T3 

94403600 
94101657 
94l01659 
9410186! 
94203410 
94203406 

Soil 
4--0cT-1999 



11/15,:'_9,j_ 12: 02 FAX 604 444 4511 

tif--fllij 
PHILIP SERVICES 
-· ·-- ,: u a "" ---

PHILIP ANALYTICAL 

l0-Nov•99 
Pa~o:.2 at':39 

00250760 
2I05AA06 
0157AA09 
CN-TAAOS 
Hg:-T200M 
ICP.200S 
PKO-BTIS 

Pliilip ID: 
Client (D: 

Moi!ltUrc 
Cywiidc(SAD) + Toio~ 
Cyanide W.A.D. 
Cyunid .. Total 
Mcrcui;y 
Metals Pkg:JCP Soil 
BTEXbyP&T 

Matrix: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

99056565 
MSGM-T4 

94403600 
94101657 
94101659 
94101861 
94203410 
94203406 

Soil 
4°0CT0 1999 

99056566 
MSGM-1..A-l 

94403600 

95:20456:3 

Soil 
4-0CT-1999 

99056567 
MSGM-IJA-1 

94403600 

95204S6'.3 

Soil 
4-0CT-1999 

141032/045 

99056568 
MSGM-LF-1 

94403600 

95204560 

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:if-jllij 
PHILIP SERVICES 
-- - C I} "' " -- ·-

I PHILIP ANALYTICAL 

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

10-Nov-99 
P~ge 33 of .39 

00250760 
2.105AA06 
Hg-T200M 
MET-F 
PKG-BT1S 

Philip ID: 
Client ID: 

Moi~1:urc 
Cyanido(SAD) + Thiocyanate 
Mercury 
M,m.1b ICP W&.er Total 
BTEXbyP&T 

Matrix: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

99056569 
WC-HL-1 

!}4403600 

95204560 

Soil 
5-0CT-1999 

99056570 
WC-CAMP-I 

94403600 

95204560 

Soil 
5•0CT•l999 

94101657 

Water 
4-0CT-1999 

141033/045 

99056572 
MSGM-6-2 

94101657 
9420'.t381 
94203402 

Watef 

.30-SEP-1 999 



~lJ5/99 ___ 12: 02 FA:t_ !}04 444 4511 

Fi§. 
PHILIP S~RVICES 
--co"•--

PHILIP ANAL YT/CAL 

10-Nov-99 
P&3,i,:;4 of39 

2l05AA06 
Hg-T200M 
MET-F 
Hg-00010 
PKG G 

Philip ID: 
Cli"'1lt ID: 

Cyanlde(SAD) + Thiuc}'Wlt£1:c 
Mei-cury 
Motals lCP W!i!.er Total 
Mercury Di.s!lolvoild. 
M.uus !CP W~r DisROlved 

Mlltri;,;:: 
Swnplt:d on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

99056573 
MSGM•ADl 
T-150Dm 

94101657 
94:Z0338J 
94203402 
94203395 
94203403 

Water 
4-0CT-1999 

990SrSS74 
MSGM-6-3 

94101657 
94203381 
94203402 

Water 
30..sEP,-1999 

99056575 
MSGM-9 

94t01657 
94203.'.381 
94203402 

Water 
30-SEP-1999 

14) 034/045 

990S6576 
MSGM-6-1 

94101657 
94203381 
94203402 

Wate.r 

:30-SEP-1999 

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 
I Fi1±1-t 

PHILIP SERVICES 
--ca111~--

I PHILIPANALYTICAL 

10-Nov-99 

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

Pa.ge35 of 39 

2105AA06 
lig-T200M 
MET-F 
Hg•D0310 
?KG_G 

Philip ID: 
Client ID: 

Cyanid•(SAD) + Thincyanate 
Marcury 
Mews lCP W:uar Total 
Mercury Di!lllolved 
Metals ICP W11.ti:r Dissolv!H'l 

Matri~: 
Sa.tnpled on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUM::BERS 

99056577 
WC.OS 

94101657 
9420:3381 
94203402 
94203395 
94203403 

Water 
2-0CT-1999 

99056578 
WC-US 

!>410UiS7 
94203~8] 
94203402 
9420:3395 
9420:340~ 

War.er 
2-0CT-1999 

990S6S79 
MSGM•TRIB 

94101657 

94203443 
9420341'.3 

War.er 
4-0CT-1999 

!aJ 035/045 

99056580 
MSGM•ADI 
T•lSOOA 

94101EiS7 
94203381 
94203402 
942033SIS 
lil42.034 l3 

Water 
4-0CT•l999 



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

f-1-ti-
PHILIP SERVICES 
--- " ,a ,.. "" --- ·-

PHILIP ANALYTICAL 

10-Nov-99 
Pagt 36 of39 

2105AA06 
Hg-T200M 
MET•F 
Hi-D0:310 
PKG_G 

Philip ID: 
Clicni; ID: 

Cyenide(SAD) + Thiocyru:10.re 
Mcmiury 
Metals JCP Watcr Total 
M.:r<:-ury Dissolv$d 
Metals lCP Wat.er Diasolvcd 

Mattix: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

~~6581 
MSGM•TRmA 

94101657 

514:Z0339S 

94:20:3403 

WiU.Cr 
4-0CT-1999 

99056582 
MSGM-1700.ID 

94101657 
942033111 
94203402 
9420344'.3 

94203413 

Water 
4-0CT-15199 

99056554 
CM-PIPE l 

51420'.3~'8) 
94203402 

Water 
3-0CT-1999 

[41036/045 

99056555 
CM-P1PE2 

9420~'.381 

94203402 

Wa.teT 
3•0CT•1999 

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·' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Ft1±#i-
PHILIP SERVICES 
--con,.--

PHILIP ANALYTICAL 

10-Nov-99 
Pag~ 37 ot'39 

Hir·TIOOM 
MET-F 
Hi;-D0310 
PKG_G 

Philip ID: 
CJiimtID: 

Merte\lL'Y 
Meta11t JCP Water Total 
Mcrcury Dissolved 
Metal. ICP W11.ter Diu;olved 

Matrix; 
Sampled 011: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

99056556 
CM•W7-US 

94203381 
94203402 
942.03470 
94203444 

War.er 
3•0CT-1999 

99056557 
CM-CAMP-OS 
l 

94203381 
94203402 

Water 
3-0CT-1999 

l4J 037 /045 

99056558 990565S9 
CM-CAMP-DS CM-CAMP 
2 -PIPE l 

942033!1 
94200402 

94203442 
94203438 

Water Waier 
l-OCT-1999 3-0CT-1999 



·-~--~---·---------···----...... -...4 ... _..-;- _______ _ 

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

Fi!t-1-
PHILIP SERVICES __ ,, .... ""fl---·· 

PHILIP ANALYTICAL 

JO-Nov•99 
Pug,: 38 of39 

Hg•D0310 
PKO_G 

.Pllilip ID; 
CJlont ID: 

MC>tC~ty DiS$<1}V60 

Mota.111 lCP Wc1.t;,r Disi;olved 

M.11.tTi.'I.: 
Sampled on: 

PHILIP ANALYTICAL-B.C. 

BATCH NUMBERS 

99056560 
CM-CAMP 
-PlPE .! 

94203442 
94203438 

Water 
3-0CT-1999 

Ii.I 038/045 

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



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

I 
,· 

' ''' 
'' ~ 

E±1±1• 
PHILIP SERVICES 
--- C O R I' ·-·-·• -

PHILIP ANAL YT/CAL 

!O-Nov-99 
Pag• 39 of 39 

PHILIP ANALYTICAL-B.C. 

BLANK SU1\1MARY 

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

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

Pii:rn.met.:r 

Chromium 
Zinc 
Ca\lt::iuut 

94:203406 
942034015 

94203402 

Sparcode 

Ct-T200S 
Zn-T200S 
C-a-T0042 

Blank 
Cone. 

0.2 
0.6 
0.06 

141039/045 

MDL Unit 

0.2 ug/g 
0.$ Us/¥ 
0.05 mg/L 



- CHAliw u;-.(;US I Uu. mviiiW /~Pill )JN.!ILf;i:1;; UtuULi) I 1 .,,,.. _ \,', -~ 

- -------- .l .... I ANALYSIS n!ls1 - 891ft) 4 !IP r .... 

CLIENT PROJECT ID:(#) 

,»?0# - 99-. / 

SAMPLER NAIAE (PAINT}: PROJECT MANAGER: 

a 6/?.E.UDI'< .??, 6> /? E ~o ,I'( 
. .': . - - -" ---· --- ~ -

MATRIX (I) 
SAMPLING a: w 

FIELD rt~·:\:t,11lt::};I ~ffi I ~ffi ~ 
z 

SAMPLE a: I I w I w w 
ID .'·.;ci·c(Eji,\1Dsu·QJ)iy)\?E; 5~ ~~ o :r: ti: ~ 

. - .. - . --· - ~ .. - .-. IT"-...: -~ en .... 
0 i= 0 .. 

12 ~1~~!!~ 
P.O. NUMBER: SPECIAL DETECTION LIMITS I COl~T.AMl~lo\NT TYPE 

TIYoWeelo: 

One Week 
48 Hours 

24 Hours 

TAT 

D 
0 !ACCOUNTING CONTACT: 

D 
Olher: ____ _ ,t:;; t{,;e.E&D,( 

SPECIAL REPORTING OR BILLING mSTRUCTIONS 

'ARRIV.'l TBJPEfll.lURE"C lx,\BINFORMATION 

oOcf}S 
EDTO I 1-r~'.oirPI?; 

CUSTODY 
RECORD 

REUiOUISHED BV SAMPLER: £?. (!;-fl. £&CJ }e DATbGr 5ft7 IT1
ME /~~o RECEIVED 8¥: 

RELlfOUISHED BY: DATE TIME RECEIVED 8¥: 

RELtlOUISHED 8V: DAT\lJ\ ':'{\IJ..~ TIME t~'-\IJ RECEIVED BY LABORATORY: 



r: t:::1 ~. nuH..- ,rullttLJ .. ...,.,...._ ..;;,a;;;nv,,.,,_..;;, CHAIN-OF-CUSTODY RECORD AND ANALYSIS REQUEST PAGE~OF ±_, 
8577 Commerce Court Phone: (604) 444"4808 ·, ·;:;i ...,. 

PHI LIP SERVICES Burnaby, ~-C- VSA 4N5 Fax: {604) 444-4511 ,,J) ANALYSIS REQUEST 8 0 4 0 4 2 0 , . ...,. 
-- , .. • • -- ' Toll Free: 1-800-440-4008 'f' . .;::: 

COMPANY t,J,o\.t.lE: PH. ii: _9t:) :5 - '3 3 -07", '~ 
(0 

f.P,;2_ C~AISC/,.{p'A/6 ~ ~ · ~ - 333-9~A 3 (0 

COMPANY ADDRESS: 

;:,11/63- 3c,/;z 5;; CMr£ .40E. 
,.&,,A1~.,....,.,.v6.7~...v..., t:?N 

.,4?..t?/?-P7 -I 

.,,( ~ :s,,o. 
SAMPLER NAME: (PRINT): • . I PROJECT MANA.GER: 

P, 0.A."°E .1 t.>,;f#f /.4'.e..,9C.H.E..-v.ft1 ,£/, b~.,!E6t) 

FIELO 
SAMPLE 

ID 

MA TRIX ~ I S/\MPUN G ' I 
z 

a: =i _, I w .... 0 :x: :z 
l'J) I- 0 

0 0 .. 
I- ::!' DI I w 
~ F 

SPECIAL DETECTION LIMITS I CONTAMINANT TYPE 

--*"" ~..€ -~ssa.< V./5.0 /?7ET~/. .:s ~PE IAflR1•1AL m1PE1>1t1u11e,c 

,,,4/o r .8.J:'.I.EA.J F}' ~ TE,,Q .r:Q Tvm Week 
011e Week 

48 Hours 
24 Hours 

D 
D IACCOUNTINGCDNTACT: I ·---· . --- ---··- -· k SPtCIAL HEPOR I IN'G DA BILLING INSTRUCTIONS 

fllhe1: ____ _ 
D 

P~/.<EeoR.. EDTO 

CUSTODY 
RECORD 

RELINQUISHED BYSAMPLER:p, 6/<.ee,b/e 02,c75/Yf Tit.IE ;;'J./ °30 RECEIVED BY: 

RELINQrnSHED BV; DAT£ Tit.IE RECEIVED BY: 

RELINQUISHED BY: ------
y D Oc_+JS 

{f!JJ 
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- r-r-i.1111"--· "-""111 
JNI ... VI... - -CHAIJlll:-cuJflllfr Rtlli ANIIILYSlll!IUE.. ~AGE~OF ~-8577 Commerce Court Phone: (604) 444-4808 ·.. , _. ... 

PUlLIP SERVICES Burnaby, B.C. VSA 4N5 Fax: (604) 444-4511 ANALYSIS REQUEST 8 0 4 0 4 2 2 t ... 
-· , • • " - Toll Free: 1-B00-440-480B ;::: 

coMPANY NAME: PH.•: ~s - :5 S3 -.t)9'~ {) . ~ 

/??t:?/9 Ca,,fl'SC/,,<. 7 //{/~ FAX ff: '"' - 33 - 3 -'- '° 
COMPANY AD~AESS: CLIEITT PAUCT ID: {t) 11 j I j I I j J I I j I j j I j I l ; 
d/b3 J't}/p Sr, CA/A' /lt.J.E ,;??t?/9-97- / tr.I I I I g 

/S#/<.L///1&7.0/11 
&IN ,,< /l/ 31°;5 

SAMPLER NAME (PAINT): PROJECT MANAGER 

0 8£.Ef;~M?. ~ ,Z't.1/<AC/l.£A1KlJ p 6,,-e~ 6D/f( 

':::iX~'1ii::. ---~._:~;~(( MATRIX ~ I 

FIELD j:E·~~,,,\'.:"1'H1L1p,:~ ,·.•. ~- ···:. w ::!!:: 

SAMPLE ,~--/\~}1,A,fJt./i\;;::_.- ~ffi ~ffi ::! ffi i! w 
'.-c;,;--l>,·· , .. ~-,:---.;;c.;c· .. ._ ::,I-, lLt- 0 I Z ~ 

ID ,, .-.'..:{[ab Ui.c,iJ).11lyP:: :-:; ff~ a:~ rn f- o , 0 
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1. I 
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I"---'·"' v' 
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tL-

i hf~~~~-.--/.,..---,,,,-:~ I :('I J. . . . 
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,/l I. I I I I I I I I I I I I I I I I ~ 
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TAT 
~;~~-fi:~\->5-~fll~J--i~~W\~5!f~tf7~~~·:iJt~~t;~)~t;~ 
,\IIR\l.lt IHIPER6.flJ~E 'C IN FORMATION · 

P.O. NUMBER: I NECIAL OETECTIOl-1 LIMITS J CONTAMINANT TYPE 

~,;ss. /YJ,,1!!7'/;;:_ 'j' ~ A/o-r F/A 7Pft.EQ 
0 
0 Oc-t I 1'1,•o Week 

Ooe Week 
48Hoors 

24Hoors 
0 I ACCOUNTING CONTACT: a G!l?E6.P-<- 1 "'"'AL"'POllffiG""8UJ""'"'IBIJCTENS EDT o ~ o flh 0 

01k,r: ____ _ 

CUSTODY 
RECORD 

F\ELINQUISHE D BY SAMPLER 

RELINQUISHED BY: 

AELINOUISHEO BY: 

D~:S/P1 
DATE 

,, 

DATE ~C\ 'V\olt\ 

TIME~/: '3 c) RECEIVED BY: 

TIME RECEIVED BY: 

TIME l\)\\\) RECEIVED e.Y l.ABORATORV: ~ 
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SAMPLE INTEGRITY RECORD 

Client: 
Date: ec-r z/-=l'i Initials; og ¥6, COC Form#: 

The following bottles were received for the above project; 

l I t-----t--2 -+--
3 

I.. .. . . ··.. -. 

.. 
:.J • 4 I 
l 

'1 I r--6~51----i---£ll!J--~-4---J'----l--+---l,--l..-4,-....,.+-1---!----l----4--1i---ll----l:,......i--+----l 

.. .. 7 

' \ 

11 1~1~2_--L-- . 
The following observations were m_ade regar~ing th~ aboy_e project: 

ample Requisition Form/Written Instruction 
..-r,,...n.111ssing Sample 

ra Sample 
Incorrect Sample ID 

0 Physical Damag~ and/or Contamina.ticin 

I O Inappropriate ,Sample Temperature 
0 Preservative Required .. 
0 Hold Time Exceeded 

I D Incompatible Sample Cont_ainer(s) 
0 Inadequate Sample Volume 
D 'Hea.dspace Present · . · · . : . · · 1·0 Filtering Required ·. .-

Comments: :'1 I I d.. eyr- ror 

I 

I 
I 
I 

.. ·. 

PBILIP .ANALYTICAL SERVICES 
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SAMPLE INTEGRITY RECORD 

Client~ 
D.nte; COCForm#: 

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

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

C!) • 

< 
~ 
s = Q .... 

t 

Th~ following observations were made regar~ing th~ above project: 

0 Sample Requisition Form/Written Instruction 
0 :Missing Sample 
D Extra Sample 
0 lncorrect Sample ID 
0 Physical Da~ and/or Contamination 
D Inappropriate ,Sample Temperature 
0 Preservative Required 
D Hold Time Exceeded 
D incompatible Sample Con~iner(s) 
0 Inadequate Sample Volume 
0 'Headspace Pres~t · · · · 
· D Filtering Required 

'I 

'. ' 

_c_o_m_m_e_n_ts_: ________________________________ ~ 

.--· ~-£q 

PHIL~ .ANALYTICAL SERVICES . 
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SAMPLE INTEGRITY RECORD 

I 
I 
I 
I 
I 
I 
I 

Client: 
Date: ~J?...l\;;i-i Initials: _,+ .... :(.,.__ __ COC Form #: 

The following bottles were received for the above project: 

~- t!>· ~ 
. ·;..:i. ·c, ....;i l"'I ~~ t.:, . g ~ ..:1· ..:I .. ~e -< < < 0.. < u ~i i::i,. 

. ,.J ~ ,_;r e1 ..:1 ..:i i.J ,.J 

'i ~ Ms ..:1 
e ...... - - ; e ! 5 5::: 
g g = g C, = = = :&i 

QC g c:, C ~ i.n Vl ~ - 'H 11".1 I() .n N ~-
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2 ' 3 t 1 
4 ' 5 l 
6 I 
7 ,.:;.i_ 
8 l;.[ 

9 ..ill I 
10 t I 
11 f 
12 

- ·. 

ii 0 s i 
g 
i.n 
N 

The following observations were ma.de regarding the above project: . ' . - . . 

I D Sample Requisition Form/Written Instruction 
D :Missing Sample 

I D Extra Sample 
D Incorrect Sample JD 
0 Physical Damag~ and/or ContarninatJon 

I O Inappropriate ,Sample Temperature \ 
0 Preservative Required 
0 Hold Time .Ex:ceeded 

I O lncompatt"ble Sample Container(s) 
0 Inadequate Sample Volume 
D'Headspace Pres~t · I O Filtering Required· 
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