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Hemmera Resource Consultants Ltd. (Hemmera) has completed a Phase III assessment of the 

former Alaskan Highway construction camp and relay station located at Brooks Brook, Yukon 

Territory. This Phase III assessment was initiated after a Phase II investigation by Lorimer and 

Associates Ltd. (Lorimer) and Hemmera completed in the summer of 1997, indicated the 

presence of concentrations of hydrocarbons in excess of the Yukon Contaminated Sites 

Regulations (YCSR) in the vicinity of Foundation "AB" near the junction of Brooks Brook and 

the Alaska Highway. Also indicated was the presence of hydrocarbons and organochlorine 

pesticides (OCP) in excess of the YCSR and equivalent standards from other jurisdictions for 

OCP in the vicinity of the new cook shack on-site. Subsequent work was initiated in order to 

delineate the vertical and horizontal extent of the contamination, to develop viable remedial 

strategies and to provide a cost framework for each remedial option. 

1.1 Location 

Brook's Brook is located in the Yukon Territory along the Alaska Highway at mile post 830 

(Figure 1 ). The former construction camp is located along the northeastern shoreline of Lake 

Teslin, between the highway and the lake. 

The camp has been partially converted to a meeting ground for the Tlingit Band (Figures 2 & 3 ). 

A wooden framed meeting hall and cook shack, along with numerous tent bases and outhouses 

have been constructed on the site. Numerous concrete foundations from the former buildings on 

the site are still visible. In addition, at least three former landfills are located on or near the site. 

1.2 Historic Background 

The complete historical background on the Brook's Brook site is documented in the 

Environmental Sciences Group report, An Environmental Assessment of Brooks Brook, Yukon 

Territory, January 1997. The following presents a brief summary of the history of the site. 
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Brooks Brook was originally commissioned in 1942 as a line camp, one of the relatively smaller 

camps spaced every 10 to 15 miles along the Alaska Highway which housed 6 to 12 engineers 

and 100 to 200 construction workers. The camp was also used as a telephone relay station for the 

U.S. Relay Stations network. These stations were manned 24 hours a day and were used to relay 

telephone, teletype and radio messages. The third use of the camp was as a base for the truck 

drivers, pipe-layers and construction workers involved in the construction of the part of the Cano! 

(Canadian Oil) project oil pipeline in the vicinity of Brooks Brook. This project was abandoned 

in 1945. 

In 1946, the camp was transferred to the Canadian Army, with the Royal Canadian Air Force 

(RCAF) being made responsible for the land communications. The relay line was transferred 

from the RCAF to Canadian National Telegraphs, which was responsible for the actual operation 

of the line, while the Canadian Army continued to supervise the maintenance and road 

improvements of the Alaska Highway until 1964. This task then became the responsibility of the 

Federal Department of Public Works. In 1965 the Brooks Brook road maintenance station was 

moved to near the Teslin Airport and the repeater station was shut down. The inhabitants of 

Brooks Brook gradually moved from the site, which has been largely abandoned in recent years. 

Recently, as part of the Teslin Tlingit Council land claim agreement, the Brooks Brook site is 

now under the jurisdiction of the Teslin Tlingit Council. 

During its peak period, there were 20 to 30 buildings located on the site (Figure 3). These 

buildings included barracks, married personnel living quarters, a school, a curling rink, at least 

two powerhouses, fuel storage tanks, at least two fuel dispensing locations, garages, storage 

sheds, a pumphouse and a relay station building. In addition, sewer lines ran from each building 

into Brooks Brook. During the ESG investigation and the Lorimer and Hemmera investigation, 

three landfills were identified: one at the northern end of the main site; one at the western edge of 

the site in the woods near Teslin Lake; and one approximately 2 km south of the main site along 

the Alaska Highway. 
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In January 1997, ESG completed an environmental assessment of the camp. This assessment 

comprised the collection of shallow soil samples, representative vegetation samples, surface 

water samples and background soil samples. The samples were collected on two separate 

occasions during the summer of 1996. The results of their investigation revealed the following: 

• none of the soil samples contained concentrations of polychlorinated biphenyls (PCB's) in 

excess of the Canadian Council of the Ministers of the Environment (CCME) and/or 

proposed Yukon Contaminated Sites Regulations (YCSR) criteria; 

• inorganic element contamination ( cadmium, chromium, copper, lead and zinc) in excess of 

the CCME and/or YCSR criteria was extremely localized around three of the concrete 

foundations and two of the landfills; 

• the concentration of polycyclic aromatic hydrocarbons (PAH's) did not exceed either the 

CCME or YCSR criteria in any of the soil samples; 

• concentrations of total petroleum hydrocarbons were elevated in two soil samples, but this 

can probably be attributed to recent rather than historic activities; 

• one soil sample was found to contain concentrations of dichlorodiphenyltrichloroethane 

(DDT) at levels exceeding the Netherlands Soil Guidelines (criteria adopted for this project); 

• ESG estimated that no more than 12 m3 of contaminated soil requires remediation at the site; 

and 

• ESG recommended that this soil be excavated and placed in an appropriate landfill. 

In July, 1997, Lorimer and Hemmera personnel mobilized to the site and completed a limited 

Phase I assessment as well as a program of monitoring well installation, soil sampling, 

groundwater sampling and test pitting at areas identified in the ESG report or during the Lorimer 

and Hemmera Phase I investigation as being potential areas of concern. Test pits were advanced 

around many of the foundations identified as having concentrations of metals or other parameters 

in excess of the YCSR criteria. In addition, based on the results of the Phase I assessment, test 

pits were advanced in areas suspected to be contaminated with concentrations of hydrocarbons. 
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Select soil samples from these test pits were analyzed and it was determined that hydrocarbon 

contamination was present around the former location of the gas pumps, to the north of 

Foundation "K" and near Foundation "AB." A broken concrete sump was found buried to the 

east of Foundation "AB" during the test pitting program. This sump was connected to a drain 

that was located on the southern edge of Foundation "AB." Soils in the vicinity of this sump had 

a distinct hydrocarbon odour and staining. At other areas on-site, metals contamination that was 

indicated at surface during the ESG investigation was determined to be limited to surficial 

contamination, as samples collected and analyzed from depth did not indicate concentrations of 

metals in excess of the YCSR criteria. 

A second round of drilling was initiated in the fall of 1997 in order to investigation the vertical 

extent of hydrocarbon contamination at both Foundation "AB" and "K." Boreholes with 

monitoring wells were installed and soil and groundwater samples were collected and submitted 

for analyses. The analysis of soil samples indicated that concentrations of volatile petroleum 

hydrocarbons (VPH) and light extractable petroleum hydrocarbons (LEPH) in excess of the 

YCSR criteria were found in soil samples collected from some of the boreholes in the vicinity of 

Foundation "AB." In addition, the results of the analysis of soil samples collected from one 

borehole advanced in the vicinity of Foundation "K" has indicated that the vertical extent of the 

LEPH and VPH contamination is limited to depths less than 3 metres. An estimated 300 m3 of 

soil contaminated with concentrations of VPH and LEPH in excess of the YCSR residential land 

use criteria is present in the vicinity of Foundation "K" (Figure 4) 

While the test pitting and borehole drilling results were successful in determining the vertical and 

horizontal extent of the hydrocarbon contamination in the area around Foundation "K," 

Hemmera was unable to obtain horizontal closure on the hydrocarbon contamination around 

Foundation "AB." Hemmera felt that the hydrocarbon contamination was limited to the perched 

water table in the sand and gravel fill lying above the silt, however, Hemmera was uncertain of 

the horizontal extent of the contamination. As a result, this report presents the results of 

additional drilling around Foundation "AB" which was completed in order to obtain horizontal 

closure of the hydrocarbon contamination. 
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The analytical results of some of the grab samples collected by ESG in the vicinity of the new 

cook shack had elevated concentrations of OCP. During the Lorimer and Hemmera 

investigation, two test pits were advanced in the area of the new cook shack and samples were 

analyzed for concentrations of OCP and petroleum hydrocarbons. The results of this 

investigation indicated that elevated concentrations of OCP and petroleum hydrocarbons were 

detected at these two test pit locations. This report presents the results of further investigations in 

the vicinity of the new cook shack which were completed in order to delineate the extent of 

petroleum hydrocarbon and OCP contamination in this area. 

This report also outlines remedial options and Level D costs for the areas around Foundation 

"AB," Foundation "K," the new cook shack, the landfills, and the other foundations on the site. 

1.4 Objectives and Scope of Work 

The scope of work for this project was to carry out a more detailed assessment of the presence 

and/or extent of groundwater and soil contamination around Foundation "AB" and the new cook 

shack at the Brooks Brook site. 

The objectives of the project were the following: 

• Complete step out boreholes and monitoring wells around existing borehole and monitoring 

wells in the vicinity of Foundation "AB" in order to obtain vertical and horizontal closure on 

the hydrocarbon contamination detected in this area during previous investigations; 

• Complete hand dug test pits in the vicinity of the new cook shack in order to delineate the 

extent of OCP and hydrocarbon contamination in this area; and 

• Develop remedial options for the contaminated sites at Brooks Brook. 

Following the initial Phase III field investigation, it was determined that the extent of the OCP 

contamination was greater than originally estimated and a second phase of hand dug test pits 

along with some deeper test pits and field testing was initiated in order to delineate the extent of 

OCP and hydrocarbon contamination in the vicinity of the new cook shack. 
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Under the Canadian Environmental Protection Act, Storage of PCB Material Regulations, 

materials (solid or liquid) containing concentrations of PCBs in excess of 50 ppm must be 

remediated (Canada Gazette Part I, June 9, 1992) (CEPA 1992). The regulations govern the 

amount of PCB containing material that can be in or on a property and describe the required 

containers or drums that must be used to contain the PCB contaminated material. 

The regulations do not apply to the handling, offering for transport, or transporting of PCB 

material governed by the Transportation of Dangerous Goods Act (TDGA) (TDGA 1985). 

2.2 CCME Criteria 

In response to the growing public concern over the potential environmental and human health 

effects associated with contaminated sites, the Canadian Council of Ministers of the Environment 

(CCME) has developed Interim Canadian Environmental Quality Criteria for Contaminated Sites 

(CCME 1991). These interim criteria have been adopted from existing guidelines and criteria 

currently in use in various jurisdictions across Canada. They are continuing to be assessed and 

are intended to be modified as required to reflect the emerging body of scientific information 

relevant to contaminant effects on the environment and human health. Recently, these Interim 

Criteria have been superseded by new CCME 1997 criteria for twenty compounds. In terms of 

the CCME criteria, the new (1997) criteria are in effect for the twenty compounds covered by the 

legislation and the old (1991) criteria are in effect for any compounds not covered by the new 

criteria. 

2.2.1 CCME 1991 

The CCME 1991 criteria include two levels of concentrations for soil and water quality: 

assessment criteria; and remediation criteria. Assessment criteria are the approximate background 
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concentrations or approximate analytical detection limits for contaminants in soil and water. 

Background concentration refers to a representative ambient concentration for a contaminant in 

soil or water. Analytical detection limits are the lowest concentration that can be routinely 

measured within an acceptable level of accuracy and reproducibility. Remediation criteria are 

generally considered to be those levels which are protective of human and environmental health 

for specific uses of soil or water at contaminated sites. 

If concentrations of a substance in water or soil at a site do not exceed the assessment criteria, 

further action is not usually required. When concentrations exceed assessment criteria, further 

investigation is required to assess the nature and extent of any contamination at a site. If 

contaminant concentrations exceed the remediation criteria for a current or proposed future land 

use for a site, then remediation of the site to meet the current or proposed land use criteria is 

required. 

Soil remediation criteria have been developed for three land uses: agricultural; residential or 

parklands; and commercial or industrial. Water remediation criteria are based on CCME Water 

Quality Guidelines (CCREM 1987) and Health and Welfare Canada's Drinking Water Quality 

Guidelines (Health and Welfare Canada 1993). 

2.2.2 CCME 1997 

The CCME 1997 soil guidelines are a result of scientific information collected since the CCME 

1991 guidelines. The new guidelines are scientifically defensible and are derived specifically for 

the protection of ecological receptors in the environment and for the protection of human health 

associated with four land uses: agricultural, residential/parkland, commercial and industrial. 

There are three types of guideline: soil quality guidelines for environmental health (SQGEH), soil 

quality guidelines for human health (SQGHH), and the CCME 1997 recommended guidelines, 

which are the lower of the SQGEH and SQGHH guidelines for each land use. 
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The environmental soil quality guidelines are derived using toxicological data to determine the 

threshold level on key receptors. Exposure from direct soil contact is the primary derivation 

procedure doe environmental quality guidelines for residential/parkland, commercial and 

industrial land uses. Another derivation procedure, also based on soil and food ingestion. Is also 

applied in the case of agricultural land use, with the lowest of the two values considered as the 

environmental soil quality guideline for this land use. 

The development of the human health soil quality guidelines is based on a different approach 

using steps similar to a site-specific risk assessment. Several basic assumptions were made about 

the sensitive receptor and the nature of the chemical exposure for each land use to establish these 

generic guidelines. Guidelines derived for non-carcinogens are based on the assumed threshold 

for toxic effects. Carcinogenic compounds presenting some risk at any level of exposure, 

guidelines are derived based on estimated lifetime incremental cancer risk from exposure to soil. 

2.3 Yukon Territory Standards 

The Yukon Territory Renewable Resource Office released the Yukon Contaminated Sites 

Regulations (YCSR) in 1996. The CSR standards classify land as either agricultural, urban park, 

residential, commercial or industrial. Compounds are regulated under either generic standards or 

standards that are specifically related to environmental health risks (such as toxicity to soil 

invertebrates and plants). 

2.4 Other Criteria 

2.4.1 Transportation of Dangerous Goods Act (TDGA) 

The TOGA includes a category of wastes defined as environmentally hazardous substances 

(Class 9.2 - Dangerous Goods). A waste which contains an environmentally hazardous substance 

with a 9.2 classification is a Dangerous Good or Special Waste if the concentration of the 

substance is greater than 0.01% (100 ug/g, or 100 parts per million (ppm)). PCB containing 

materials are classified as a Class 9 .2 substance. Pesticides are classified as a Class 6.1 -
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Poisonous (toxic) and infectious substance. The TDGA contains specifications for placarding, 

handling and transporting dangerous goods. 

2.4.2 Quebec Criteria 

Remediation criteria for pesticides are not included in the CCME criteria. In order to develop 

remedial objectives for these compounds, acceptable criteria in other jurisdictions were reviewed. 

The Ministere de !'Environnement du Quebec, Contaminated Sites Rehabilitation Policy 1988, 

criteria for residential or recreational land is 2.0 ppm for total pesticides (Ministire de 

!'Environment du Quebec 1988). The Netherlands' Soil Protection Act, Soil Cleanup Criteria 

recommends criteria of 0.5 ppm for each chlorinated pesticide, 1.0 ppm for each non-chlorinated 

pesticide and 3 .0 ppm for total pesticides (Ministry of Housing, Physical Planning and 

Environment 1987). 

2.4.3 BC Special Waste Criteria 

In 1988, the B.C. Waste Management Act was amended to include the Special Waste Regulation 

(SWR), which identifies certain wastes as being particularly hazardous. These are identified as 

Special Wastes in the Regulation. In April 1992, the Special Waste Regulation was amended. 

Special Wastes are currently defined as: 

• dangerous goods that are no longer used for their original purpose, including those that are 

recycled, treated, or disposed; intended for recycle, treatment or disposal; or in storage or 

transit before recycle, treatment or disposal; 

• PCB wastes; 

• wastes containing dioxin; 

• waste oil; 

• waste asbestos; 

• waste pest control product containers and wastes containing pest control products, including 

wastes produced in the production of treated wood products using pest control products; 
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• waste containing tetrachloroethylene; and 

• waste containing polycyclic aromatic hydrocarbon. 

Each of these terms is defined more fully in the SWR. 

2.5 Remedial Objectives 

PRIVILEGED & CONFIDENTIAL 
File 316-003.01 

Based on the anticipated future land use of the Brooks Brook site, the CCME and YCSR 

Residential and Parkland Land Use (RL/PL) criteria were used as remedial objectives for PAH's, 

benzene, toluene, ethylbenzene, xylene (BTEX), volatile petroleum hydrocarbons (VPH), light 

extractable petroleum hydrocarbons (LEPH), heavy extractable petroleum hydrocarbons (HEPH) 

and metals; CEP A and CCME criteria were used for PCB' s; and, in the absence of CCME and 

territorial criteria for pesticides, the lowest criteria level in other jurisdictions was adopted as the 

remedial objective for Brooks Brook. Therefore a criteria of 0.5 ppm for individual pesticides 

and 2.0 ppm for total pesticides was used. 

The groundwater samples were compared to the CCME Remediation Criteria for drinking water 

and the Yukon Territory Numerical Water Standards for drinking water and aquatic life. 
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3.0 WORK PROGRAM 

3.1 Monitoring Well Installation 

During the initial round of drilling at this location, elevated concentrations of total extractable 

hydrocarbons (TEH) were detected in groundwater and concentrations of LEPH and VPH in 

excess of the YCSR criteria were detected in soil samples. As a result, in order to develop 

remedial alternatives for this area, step-out boreholes were advanced around the original 

boreholes and monitoring wells installed in this area. Soil and groundwater samples were 

collected and analyzed. 

On August 18, 1998, Midnight Sun Drilling mobilized to the site and advanced 10 boreholes in 

the vicinity of Foundation "AB." Boreholes were advanced using a 0.2 metre diameter hollow 

stem auger. Soil samples were collected using an Alconox washed and distilled water rinsed split 

spoon sampler. Soil samples were generally collected every 0.76 metres. The soil stratigraphy 

was logged in each split spoon and soil samples were collected for analysis using latex gloved 

hands. The soil samples were placed in laboratory prepared glass jars, packed in coolers and 

shipped to the project laboratory for analyses. A fresh pair of latex gloves were used for each 

sample. 

Monitoring wells were installed in four of the boreholes. Monitoring wells were constructed with 

50 mm diameter, Schedule 40, PVC riser pipe and 50 mm diameter, .01 O" slot, Schedule 40, PVC 

screen. All of the wells were installed with 1.52 m screens.. The wells were backfilled with 10-

20 silica sand to a height of 0.3 m above the top of the screen, plugged with a 0.6 m thick plug of 

bentonite and backfilled to surface with cuttings. The wells had 0.3 to 0.6 m stickups, protected 

with a lockable upright metal pipe well protector which was cemented into place. A disposable 

teflon bailer was installed in each of the new wells. 

The elevations of the top of the monitoring well (TOP) were surveyed relative to a local 

benchmark (well H97-12, assumed elevation of 100 m). 
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Figure 5 shows the location of the monitoring wells. The borehole and monitoring well logs are 

included in Appendix A. 

3.2 Groundwater Sampling 

Following the installation of the wells, groundwater samples were collected from each of wells in 

the vicinity of Foundation "AB." Prior to the collection of the groundwater samples, three of the 

new wells (H98-18, -20 and -23) were developed using the disposable hailers and allowed to 

recharge for 24 hours prior to sampling (the old wells had previously been developed during the 

1997 program). The fourth well, H98-25, was bailed and sampled right away due to logistical 

constraints. Following development, all of the wells in the vicinity were bailed of at least three 

well volumes before sampling. 

Groundwater samples were collected on August 20, 1998 from all of the wells located around 

Foundation "AB." The groundwater from each well was bailed into laboratory prepared glass 

bottles, packed in coolers and shipped to the project laboratory for analyses. 

3.3 Surface and Test Pitting Around New Cook Shack 

On August 20 and 21, 1998, a program of shallow surface sample collection was initiated over a 

5 metre grid to the south, east and west of the new cook shack (Figure 6). A rough 35 x 40 m 

grid was established using the south east comer of the cook shack as a starting point. The grid 

was oriented towards 316° magnetic north. Shallow test pits approximately 30 to 40 cm deep 

were advanced using a shovel. Soil samples were collected at two horizons in each test pit: 0-10 

cm and 20-30 cm. The soil samples were collected after the walls of the test pits had been 

cleaned using an Alconox washed and distilled water rinsed stainless steel trowel. The samples 

were placed in laboratory prepared glass jars, packed in coolers and shipped to the laboratory for 

analysis. A fresh pair of latex gloves and a freshly cleaned trowel were used for each sample. 

Representative soil samples were submitted to the project laboratory for analysis of 

concentrations of OCP and extractable petroleum hydrocarbons (EPH). 
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Following the results of the analyses of the soil samples, it was determined that the horizontal and 

vertical extent of the OCP and EPH were greater than initially indicated. On September 28, 

1998, Hemmera and a technician from CanTest Laboratories mobilized to the site to complete 

further test pitting. The grid was expanded over a much wider area in the vicinity of the cook 

shack (Figure 6). In order to obtain some indication of closure on the OCP contamination, the 

CanTest technician operated a field test kit. The test kit was an immuno assay kit capable of 

discerning concentrations of DDT+DDD+DDE in excess or less than standards using a 

differential photometer. A complete description of the testing procedure is included in Appendix 

B. In order to provide a conservative estimate of OCP concentrations in the soil, two standards 

were chosen: 0.4 ppm and 2 ppm. The Quebec criteria for individual OCPs is 0.5 ppm and for 

total OCPs is 2 ppm. Any sample that was determined to have a field concentration of greater 

than 0.4 ppm was considered as a "hit" and further step out samples were collected. The field 

estimate of "closure" on the OCP contamination was determined when the results of the immuno 

assay testing indicated concentrations of DDT+DDD+DDE were less than 0.4 ppm. 

Representative samples analyzed using the field test kit were also sent to the laboratory and 

analyzed for OCP and EPH using conventional methodologies. In order to insure that the field 

sample was completely homogeneous and that the possibility of "nugget" effects in the sample 

would be reduced as much as possible, each sample was thoroughly homogenized in a clean zip 

lock bag prior to being placed in the laboratory prepared glass jars. The aliquots used for field 

testing were removed from the same jars as the aliquots used for laboratory testing. 

In order to determine the vertical depth of OCP contamination around the cook shack area, a 

rubber tired backhoe was mobilized to the site on October 1, 1998 to advance test pits to depths 

of 1.5 metres at four locations within the grid (Figure 6). These locations were chosen to 

represent worst case scenarios and to give some idea of the spatial variability of the depth of OCP 

contamination. Test pits were advanced at grid locations 107, 301, 404 and 408. The analysis of 

soil samples collected at surface from these locations indicated the following concentrations of 

total OCP: 107 - 189.1 ppm, 301 - 111.9 ppm, 404 - 110.3 ppm and 408 - 500.8 ppm. Soil 

samples were collected every 0.25 metres using latex gloved hands and Alconox washed and 

distilled water rinsed stainless steel trowels. The samples were placed in clean ziplock bags, 
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thoroughly homogenized, and packed in laboratory prepared glass jars. The soil samples were 

tested in the field using the immuno assay field test kit. These samples were also tested in the 

lab. The aliquots used for field testing were removed from the same jars as the aliquots used for 

laboratory testing. 

The presence of OCP contamination over a fairly wide area at which there was no historical 

evidence of a potential source indicated that there was a possibility that OCP contamination could 

be found at other areas on site. In order to determine if this was the case, surface soil samples 

were collected at widely spaced intervals over the entire site (Figure 7). These were collected 

and tested using the same methodology as indicated above. Only those samples that had 

concentrations of total OCP greater than 0.4 ppm when tested using the immuno assay field test 

kit were submitted to the laboratory for further testing. 

A total of 153 soil samples were tested in the field using the immunoassay test kit. 

Following the receipt of the analysis of the soil samples for OCPs and to facilitate the selection of 

remedial options for the OCP soil, three soil samples (408A, 301A and 204A) with some of the 

highest concentrations of OCP were submitted to the U.S. E.P.A. Toxicity Characteristic 

Leachate Procedure. This was done to ascertain if the OCP contaminated soil could safely be 

disposed in an industrial landfill, which uses a limit of 3 mg/L DDT in leachate as their criteria 

for acceptance. 
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The results of the analysis of soil samples collected during the advancement of boreholes around 

Foundation "AB" are summarized in Table l. In order to provide a complete picture of the area 

of contamination at Foundation "AB", the results from the analysis of soil samples and 

stratigraphic information collected during the advancement of boreholes from previous 

investigations are also included. The original laboratory results are included in Appendix C. 

The stratigraphy in the vicinity of Foundation "AB" was characterized by 2 metres of sand and 

gravel overlaying silt and clayey silt in most of the boreholes. At one borehole location (H97-

16), the thickness of the sand and gravel was approximately 3.5 metres. This may have been the 

former channel for Brooks Brook prior to it being rerouted for the upgrade of the Alaska 

Highway. A distinct hydrocarbon odour and sheen was observed in boreholes H97-13 (1.83 to 

4.27 metres), H97-15 (1.52 to 3.04 metres), H97-16 (1.83 to 3.66 metres), H98-18 (1.22 to 1.98 

metres), H98-19 (1.22 to 1.98 metres), H98-20 (1.28 to 2.13 metres), H98-23 (1.68 to 2.13 

metres), and H98-24 (1.98 to 2.43 metres). 

The results of the analysis of soil samples indicated that the following soil samples had 

concentrations of LEPH and VPH in excess of the YCSR Residential land use criteria: Sample 

H97-15-5' (i.e. borehole 15 drilled in 1997 with the sample at 1.52 metres (5')) had 

concentrations of LEPH of 1400 ppm and VPH of 730 ppm; sample H97-16-6' had 

concentrations of LEPH of 3400 ppm; sample H98-18-4' had concentrations of LEPH of 7400 

ppm and VPH of 630 ppm; sample H98-19-5.5' had concentrations of LEPH of 1900 ppm; 

sample H98-20-5.5' had concentrations of LEPH of 1800 ppm and VPH of 370 ppm; and sample 

H98-24-6.5' had concentrations of LEPH of 2700 ppm and VPH of 550 ppm. It appears that the 

depth of contamination ranges from 1.22 to 1.98 metres. This was corroborated in the field, as 

soil samples collected from this interval (1.22 to 1.98 metres) had visible staining and a 

detectable hydrocarbon odour. Soil samples collected above and below this depth interval did not 
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have concentrations of BTEX, LEPH, HEPH of VPH in excess of the YCSR Residential land use 

criteria. 

Figure 8 shows the spatial distribution of the soil samples with concentrations of LEPH and/or 

VPH in excess of the YCSR Residential land use standards. The interpreted contaminated 

horizon is also marked on this figure. The volume of soil contaminated with concentrations of 

LEPH and /or VPH in excess of the YCSR Residential Land use standard is less than 1500 m3 

and is found at depths less than 3 metres. However, we were unable to obtain closure on the 

contamination towards Brooks Brook on the eastern and southern side of the contamination. It is 

unclear whether the contamination extends under Brooks Brook. However, the height of the 

bank above Brooks Brook is approximately 1.74 metres, which is the approximate depth below 

ground surface of the silt/sand and gravel interface. Thus, the hydrocarbon contamination may 

daylight into Brooks Brook. Brooks Brook should be considered as the eastern boundary for soil 

contaminated with hydrocarbons. A similar situation is likely on the southern edge of the 

contamination, in the vicinity of H98-24. The circle delineating the contaminated area in Figure 

8 is not closed on the southern side of H98-24. However, for the purposes of calculating the 

volume of contaminated soil, it was assumed that this circle would be closed maintaining the 

radius indicated. Any remedial efforts for this area of contaminated soil would have to be 

flexible enough to accommodate an increased volume of contaminated soil in this area. 

4.1.2 Groundwater 

The results of the analysis of groundwater samples collected from the monitoring wells around 

Foundation "AB" are summarized in Table 2. In order to provide a complete picture of the area 

of groundwater contamination at Foundation "AB", all of the monitoring wells around 

Foundation "AB" were sampled during the last sampling event. The original laboratory results 

are included in Appendix C. 

The results of the analysis of groundwater samples indicated that the following monitoring wells 

had concentrations of PAH compounds in excess of the YCSR Criteria for Groundwater flowing 

to surface water used by freshwater aquatic life: H97-16 had 15 ppb Naphthalene and H98-18 

had 130 ppb Naphthalene. In addition, the analysis of groundwater samples collected from many 

E:\Project Files\Active Projects\316 INAC\003 Brooks Brook\FINAL • REPORT Phase Ill Assessment.DOC 

H RA 



I 
I 
1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Phase III Assessment 
Brooks Brook, Yukon Territory 

INAC - 17 -

PRIVILEGED & CONFIDENTIAL 
File 316-003. 0 I 

of the wells indicated that they had elevated concentrations of TEH: H97-15 had 2000 ppb TEH, 

H97-16 had 30,000 ppb TEH, H98-18 had 6100 ppb TEH and H98-20 had 6300 ppb TEH. There 

are no criteria for TEH in the YCSR. Figure 9 shows the distribution of hydrocarbons in 

groundwater samples collected from the monitoring wells near Foundation "AB." 

Hydrogeological data indicated that there are no distinct hydrogeological patterns to groundwater 

flow in the vicinity of Foundation "AB", as the data indicates that gradients are sporadic in their 

orientation (Figure 10). At the time of the collection of hydrogeological data, the elevation of the 

water in Brooks Brook was also surveyed. It appears that the water surface in Brooks Brook is at 

a slightly higher elevation than the piezometric surface in wells H98-18, H98-23, H97-12, H97-

14, H97-15 and H97-16, which would suggest that there may be a net flow from Brooks Brook 

into the highly permeable sand and gravel horizon. 

4.2 New Cook Shack 

4.2.1 Organochlorine Pesticides 

There are currently no criteria for organochlorine pesticides (OCP) in soils in the YCSR. 

However, other jurisdictions have used either 0.5 ppm for individual OCPs (IOCP) or 2 ppm for 

total OCPs. At sites in BC, 10 ppm has been used as a remedial criteria for the removal of 

contaminated soil. Anything less than 10 ppm has been remediated using encapsulation and risk 

management. The results of the field and laboratory testing for OCPs will be discussed in the 

context of all three of these criteria. 

Figure 11 shows the extent of OCP contamination in soil using the 0.5 ppm criteria for IOCPs. 

The areal extent of soil contaminated with OCP concentrations in excess of 0.5 ppm IOCP is 

approximately 2300 m2. Figure 12 shows the extent of OCP contamination in soil using the 2 

ppm criteria for total OCP. The areal extent of soil contaminated with OCP concentrations in 

excess of 2 ppm total OCP is approximately 1600 m2.. Figure 13 shows the extent of OCP 

contamination in soil using the 10 ppm criteria for total OCP. The areal extent of soil 

contaminated with OCP concentrations in excess of 10 ppm total OCP is approximately 900 m2. 
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The results of analysis of soil samples collected during the advancement of test pits at four 

locations in the grid around the new cook shack have indicated that OCP contamination in excess 

of 0.5 ppm IOCPs is generally restricted to samples collected to a depth of 0.5 metres in 3 of the 

4 test pits (301, 404 and 408). In test pit 107, OCPs in excess of 0.5 ppm IOCP were found at a 

depth of 1.25 m. Curiously, the concentration of total OCPs in the samples collected at surface 

(189 ppm) at test pit 107 was lower than at test pit 408, where the sample collected at 0.25 metres 

had a maximum concentration of 0.011 ppm in an individual OCP yet a concentration of total 

OCPs at surface of 500.759 ppm. 

The results of analysis of soil samples collected during the advancement of test pits at four 

locations in the grid around the new cook shack have indicated that OCP contamination in excess 

of 2 ppm total OCPs is generally restricted to samples collected to a depth of 0.5 metres in 3 of 

the 4 test pits (301,404 and 408). In test pit 107, OCPs in excess of 2 ppm total OCP were found 

at a depth of 1 m. 

The results of analysis of soil samples collected during the advancement of test pits at four 

locations in the grid around the new cook shack have indicated that OCP contamination in excess 

of 10 ppm total OCPs is restricted to samples collected to a depth of 0. 75 metres in all of the test 

pits. 

The results of the leachate test has indicated that the concentration of individual OCPs in leachate 

is at least three orders of magnitude less than is required ( industrial landfills will accept OCP 

contaminated soil with less than 3 mg/L DDT in leachate from these soils) for disposal of OCP 

contaminated soil in an industrial landfill. Sample 408A had concentrations of o,p-DDT of 

0.0022 mg/L in leachate and p,p-DDT of 0.0039 mg/L in leachate; sample 301A had 

concentrations of o,p-DDT of 0.0016 mg/L in leachate and p,p-DDT of 0.0049 mg/L in leachate; 

and sample 204A had concentrations of o,p-DDT of 0.00035 mg/L in leachate and p,p-DDT of 

0.0015 mg/Lin leachate. 
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The analysis of selected soil samples from the grid around the new cook shack for concentrations 

of LEPH and HEPH has indicated that 10 out of 40 samples had concentrations of HEPH in 

excess of the YCSR residential criteria for sites with groundwater flowing to surface water used 

by aquatic life (Figure 14). The areal extent of soil contaminated with HEPH concentrations in 

excess of the YCSR residential criteria for sites with groundwater flowing to surface water used 

by aquatic life is approximately 350 m2. During previous investigations, test pits were advanced 

in the locations of these stained areas in order to determine the depth of the hydrocarbon 

contamination. It was determined that the hydrocarbon contamination as indicated by black 

staining was present to a depth of approximately 0.15 metres. 

4.3 General Site 

A total of 36 shallow soil samples were collected at various random locations across the site and 

analyzed for OCPs in the field using the immuno assay test kit. The results of these analysis are 

presented in Table 3 and Figure 7. All of these samples had concentrations of Total OCPs less 

than 0.4 ppm except for G2 and G9. Both of these samples were submitted to the laboratory for 

analysis of individual OCPs. Samples G2 had one individual OCP (DDT) in excess of 0.5 ppm 

while sample G9 had total OCPs of 27.626 ppm, with several individual OCPs in excess of 0.5 

ppm. Step outs from G9 were included in the grid around the new cook shack and closure on the 

contamination around G9 was attained. Step out samples from G2 were tested in the field using 

the immunoassay kit or in the lab. All of the step out samples from G2 (G34, G35, G36, 207N, 

407N and 906N) had concentrations of total OCPs less than 0.4 ppm or individual OCPs less than 

0.5 ppm. 

E:\Project Files\Active Projects\316 INAC\003 Brooks Brook\FINAL - REPORT Phase III Assessment.DOC 



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

Phase l/1 Assessment 
Brooks Brook, Yukon Territory 

INAC -20 -

5.0 DISCUSSION AND RECOMMENDATIONS 

5.1 Foundation "AB" 

PRIVILEGED & CONFIDENTIAL 
File 316-003.01 

The results of the analysis of soil and groundwater samples has indicated the presence of 

hydrocarbon contamination over a fairly restricted area to the west of Brooks Brook. The 

observations made during the advancement of the boreholes and observations made during the 

advancement of boreholes at other areas on-site indicate that the regional groundwater table is at 

a depth of approximately 10 metres below surface at this distance from Teslin Lake. Although 

there are no deep monitoring wells at this location, the close proximity of Brooks Brook to the 

monitoring wells; the groundwater gradients which are, in places, opposite to the regional 

gradient directions; and the soil stratigraphy suggest that the piezometric surface observed in the 

monitoring wells in the vicinity of Foundation "AB" may represent a perched water table which 

is a result of water from Brooks Brook seeping into the sand and gravel layer over the silt and 

clayey silt. It would appear that the potential for the migration of hydrocarbon contaminated 

groundwater into Brooks Brook is high. In fact, seasonal fluctuations in the level of the water in 

Brooks Brook may create temporary gradients which may have acted to spread out the 

hydrocarbon from a more confined source. 

It would be difficult to gauge the impacts that the hydrocarbon contamination has on Brooks 

Brook or the aquatic environment of Teslin Lake. Brooks Brook flows quite rapidly and it is 

likely that there is a significant dilution of the hydrocarbon inputs to the brook. ESG collected 

surface water samples in Brooks Brook but did not analyze these for hydrocarbons. Following 

the determination of the remedial approach for this area, it should be evaluated whether sampling 

of the surface water in Brooks Brook for concentrations of various hydrocarbons is warranted. 

For example, if source removal is the chosen remedial approach, then surface water sampling 

may not be required. However, if risk management is chosen, then surface water sampling 

should be completed. 

The distribution of the monitoring wells in the vicinity of Foundation "AB" did not allow for 

closure on the groundwater plume at the southern edge of the plume, as no monitoring well was 
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installed in borehole H98- l 7. However, it appears that elevated concentrations of PAH 

compounds in excess of YCSR criteria are associated with extremely elevated concentrations of 

LEPH, hydrocarbon staining and a strong hydrocarbon odour in soil samples. Observations made 

during the advancement of borehole H98- l 7 indicated no hydrocarbon odours or observed 

hydrocarbon staining. Thus, it would appear that it is unlikely that the groundwater plume 

extends to this location from H97-16. 

Observations made during the advancement of H97- l 6 and H98- l 7 indicated that the thickness of 

the sand and gravel layer was much greater than at other holes in the vicinity of Foundation 

"AB." In addition, the drill was unable to advance past 4.27 metres in H98-l 7. Upon retraction 

of the augers, chunks of concrete and sand and gravel were observed in the bit. It is possible that 

borehole H98-17 was also advanced in the former stream bed of Brooks Brook prior to it being 

diverted for the enhancement of the Alaska Highway. The chunks of concrete may represent 

debris thrown into the creek during the operation or closure of the Brooks Brook camp. Borehole 

H98-17 is in line with a linear feature perpendicular to the eastern bank of Brooks Brook which 

has been interpreted as the former stream course of Brooks Brook. If this lineament continues to 

the west, it may act as high conductivity cut-off which prevents the further migration of 

hydrocarbon contaminated groundwater to the south. While this may act to limit the ultimate 

southern extent of hydrocarbon contaminated soil in the vicinity of Foundation "AB", the 

possibility that hydrocarbon contaminated groundwater is migrating in a westerly direction, 

parallel to the present day location of Brooks Brook, in the highly conductive former Brooks 

Brook stream bed, cannot be discounted. 

The question as to whether a large area of soil contaminated with hydrocarbons impacted the 

groundwater or whether hydrocarbon contamination from what was initially a small source area 

was spread about in the soil horizon immediately overlying the silt and clayey silt by shifts in the 

groundwater gradient due to changes in the level of Brooks Brook or seasonal changes is difficult 

to answer. A large buried concrete sump that collected liquid from a small drainage sump in 

Foundation "AB" may have been the source of the hydrocarbon contamination, as Foundation 

"AB" was thought to be the location of a generator. However, the highest concentrations of 

hydrocarbons were found at some distance away from this sump. In fact, the analysis of soil 
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samples collected during previous test pitting and boreholes located close to Foundation "AB" 

and the buried sump indicated that the concentrations of LEPH, HEPH, VPH and PAH 

compounds in these samples were less than the YCSR criteria. These results suggest that there 

could be local hydraulic gradients that are directed towards Brooks Brook which caused the 

migration of hydrocarbon contamination from the concrete sump towards Brooks Brook or that 

there is another source for the hydrocarbon contamination in the area. 

Whatever the source of the hydrocarbon contamination in the vicinity of Foundation "AB," the 

close proximity of the hydrocarbon contaminated soil to the edge of Brooks Brook limits the 

available remedial approaches. 

5.1.1 Excavation 

Excavation of hydrocarbon contaminated soil in this area would require the diversion of Brooks 

Brook, as a significant amount of seepage would result from the migration of surface water 

through the porous sand and gravel horizon into an excavation if Brooks Brook were not 

diverted. The diversion of Brooks Brook may have implications to the stability of the highway 

above and would be a significant undertaking. 

Excavated soil could either be disposed off-site, landfarmed on-site or biopiled on-site. Disposal . 
off-site would be a costly undertaking, with considerable costs for transportation. If approval and 

space could be found, land farming of hydrocarbon contaminated soil would be a cost effective 

approach to the treatment of this soil. A treatment cell consisting of a hydrocarbon resistant high 

density polyethylene membrane floor and cover in a bermed area would be constructed. The 

membrane would be covered with a layer of protective geotextile followed by a layer of clean 

sand or gravel. The hydrocarbon contaminated soil would be placed in the treatment cell in a 

single 0.3 metre thick lift. This would be tilled periodically during the summer when it was 

sunny and warm. The cell would have to be covered when it was raining in order to limit the 

production of hydrocarbon contaminated leachate. A sump would be installed in one end of the 

cell in order to pump out any leachate that would accumulate. The sand or gravel layer would 

serve as a marker to prevent tearing of the membrane during tilling. Following one summer of 

tilling, the soil would be sampled to determine if the concentration of hydrocarbons in soil were 
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reduced below YCSR residential criteria. The volatile nature of some of the contaminants would 

suggest that reduction in hydrocarbon concentration in the soil would likely be completed within 

one or two summers at which time the cell could be decommissioned and the soil spread out on 

site. 

An alternative to landfarming would be the construction of a biopile. A biopile is made of 

contaminated soil mixed with fertilizer in order to promote the growth of hydrocarbon consuming 

bacteria. The pile is made with an impermeable membrane for a base and cover, and some kind 

of supports on the edges such as berms or concrete blocks. The soil is mixed with fertilizer, 

placed in the pile and covered to prevent the infiltration of moisture. The soil is sampled 

periodically to determine the concentration of hydrocarbon remaining. This method can take 

longer than land farming, however, the biopile takes up much less space and, since it is always 

covered, hydrocarbon contaminated leachate is not generally a problem. 

5.1.2 Soil Vapour Extraction 

The analysis of soil samples has indicated that VPH is a contaminant of concern along with 

LEPH. Soil vapour extraction may be effective for the VPH contamination in the porous soils. 

However, it is likely to be only partially effective at removing all of the components of LEPH. 

Also, the hydrocarbon contamination is found in the saturated thickness above and only slightly 

in the silt horizon in this area. As such, vapour extraction would have to be preceded by a 

lowering of the groundwater table such that the circulating air would have access to the pore 

spaces and absorbed hydrocarbon for volatilization to take place. Again, due to the close 

proximity of Brooks Brook to the contaminated area, a significant volume of water would have to 

be pumped in order to reduce the saturated thickness. Due to the presence of dissolved 

hydrocarbons in excess of the YCSR standards, this water would likely have to be treated before 

being released. It is unlikely that soil vapour extraction would be a viable option for the 

remediation of this site. 

5.1.3 Pump and Treat 

The "Pump and Treat Approach" may be an effective remedial approach for hydrocarbon 

contaminated groundwater. However, as mentioned above, the close proximity of Brooks Brook 
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to the contaminated area would result in a significant volume of pumped groundwater requiring 

treatment. The removal of contaminated groundwater may result in a lowering of the 

concentration of hydrocarbon contamination in the soil, as the flow of groundwater through the 

soil to the pumping wells may act to wash a certain percentage of the hydrocarbon contamination 

from soil particles. However, there is bound to be a residual amount of hydrocarbon 

contamination adsorbed to soil particles which will be unaffected by groundwater flushing. The 

treatment of hydrocarbon contaminated groundwater using pump and treat would have to be 

coordinated with some other approach for contaminated soil. 

5.1.4 Enhanced In-Situ Chemical Oxidation 

Enhanced chemical oxidation may be an effective treatment approach for this site. This 

technique uses a high pressure grouting lance to inject hydrogen peroxide into the contaminated 

horizon. The actual process utilized in the oxidation is known as Fenton's Reagent. Hydrogen 

peroxide, in the natural presence of transition element catalysts (e.g. iron salts or iron oxides) 

forms hydroxyl radicals. The hydroxyl radical reacts with organic compounds. The hydroxyl 

radical cleaves the petroleum hydrocarbon bonds, eventually reducing the contaminants of 

concern to carbon dioxide, oxygen, water and heat. This system can treat both the soil and 

groundwater over a very short period of time. It would be effective in the types of soil present at 

the site. It has no harmful byproducts and the hydroxil radicals react within a very short period 

of time such that no hydrogen peroxide or hydroxil radicals migrate off-site. The frequency of 

injection sites is dependant on the permeability of the soil in the area and is calculated beforehand 

and tested in the field such that the injection density can be optimized. This system cause 

minimal disturbance to the soil and surroundings and it is likely that none of the vegetation in the 

area would have to be removed. In addition, the hydrogen peroxide solution could be injected 

quite close to the brook 

5.1.5 Risk Management 

A final remedial approach would be to monitor the quality of surface water in Brooks Brook for 

the presence of elevated concentrations of hydrocarbons without remediating the hydrocarbons in 

the soil and groundwater. This approach, which is essentially a risk management approach, 
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would be the most cost effective approach and would have to be supported by a ecological and 

human health risk assessment. 

5.2 Foundation "K" 

The results of the investigations in this area have indicated that hydrocarbon contamination of 

soil in the vicinity of Foundation "K" is limited in areal and vertical extent. There does not 

appear to be any migration of hydrocarbon into the groundwater from this area. Apart from an 

absence of vegetation on the surface around the area contaminated with hydrocarbon, there is no 

evidence of surficial staining or other impacts. The following remedial approaches are possible. 

5.2.1 Excavation 

Excavation of hydrocarbon contaminated soil in this area would be a very simple and 

straightforward approach. However, there are at present few disposal or treatment options for 

hydrocarbon contaminated soil, short of trucking it to an approved facility in Alberta. If approval 

and space could be found, land farming of hydrocarbon contaminated soil would be a cost 

effective approach to the treatment of this soil. A treatment cell consisting of a hydrocarbon 

resistant high density polyethylene membrane floor and cover in a bermed area would be 

constructed. The membrane would be covered with a layer of protective geotextile followed by 

a layer of clean sand or gravel. The hydrocarbon contaminated soil would be placed in the 

treatment cell in a single 0.3 meter thick lift. This would be tilled periodically during the summer 

when it was sunny and warm. The cell would have to be covered when it was raining in order to 

limit the production of hydrocarbon contaminated leachate. A sump would be installed in one 

end of the cell in order to pump out any leachate that would accumulate. The sand or gravel layer 

would serve as a marker to prevent tearing of the membrane during tilling. Following one 

summer of tilling, the soil would be sampled to determine if the concentration of hydrocarbons in 

soil were reduced below YCSR residential criteria. The volatile nature of the contaminants 

would suggest that reduction in hydrocarbon concentration in the soil would likely be completed 

within one or two summers at which time the cell could be decommissioned and the soil spread 

out on site. 
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An alternative to landfanning would be the construction of a biopile. A biopile is made of 

contaminated soil mixed with fertilizer in order to promote the growth of hydrocarbon consuming 

bacteria. The pile is made with an impenneable membrane for a base and cover, and some kind 

of supports on the edges such as benns or concrete blocks. The soil is mixed with fertilizer, 

placed in the pile and covered to prevent the infiltration of moisture. The soil is sampled 

periodically to detennine the concentration of hydrocarbon remaining. This method can take 

longer than land fanning, however, the biopile takes up much less space and, since it is always 

covered, hydrocarbon contaminated leachate is not generally a problem. 

5.2.2 Enhanced In-Situ Chemical Oxidiation 

Enhanced chemical oxidation may be an effective treatment approach for this site. This 

technique uses a high pressure grouting lance to inject hydrogen peroxide into the contaminated 

horizon. The actual process utilized in the oxidation is known as Fenton's Reagent. Hydrogen 

peroxide, in the natural presence of transition element catalysts (e.g. iron salts or iron oxides) 

fonns hydroxyl radicals. The hydroxyl radical reacts with organic compounds. The hydroxyl 

radical cleaves the petroleum hydrocarbon bonds, eventually reducing the contaminants of 

concern to carbon dioxide, oxygen, water and heat. This system can treat both the soil and 

groundwater over a very short period of time. It would be effective in the types of soil present at 

the site. It has no harmful byproducts and the hydroxil radicals react within a very short period 

of time such that no hydrogen peroxide or hydroxil radicals migrate off-site. The frequency of 

injection sites is dependant on the penneability of the soil in the area and is calculated beforehand 

and tested in the field such that the injection density can be optimized. This system cause 

minimal disturbance to the soil and surroundings and it is likely that none of the vegetation in the 

area would have to be removed. 

5.2.3 Risk Management 

A final remedial approach would be to monitor the quality of groundwater in the monitoring 

wells in the area for the presence of elevated concentrations of hydrocarbons without remediating 

the hydrocarbons in the soil. This approach, which is essentially a risk management approach, 

would be the most cost effective approach and would have to be supported by an ecological and 

human health risk assessment. 
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The remedial approach will be dependant on the remedial criteria adopted for OCPs in this area. 

The estimated volume of material contaminated with concentrations of OCP in excess of 0.5 ppm 

individual OCPs is approximately 3162 m3 if a contaminated depth of 1.375 metres is adopted. 

This depth of contamination was calculated based on one test pit with a sample at 1.25 metres 

having concentrations of individual OCPs in excess of 0.5 ppm and a sample at 1.5 metres having 

concentrations of individual OCPs less than 0.5 ppm. However, in three of the four test pits 

advanced to test the depth of OCP contamination, the maximum depth of contamination .using the 

0.5 ppm individual OCP criteria was 0.5 metres. Thus, assuming that, over the entire area 

contaminated with individual OCPs in excess of 0.5 ppm, the average depth of contamination is 

0.625 metres (using the same calculation for depth of contamination as above), then the total 

volume of contaminated soil is approximately 143 7 m3. 

If the 2 ppm total OCP criteria is used, then the total volume of soil contaminated with 

concentrations of OCP in excess of 2 ppm total OCP is approximately 1800 m3 if a contaminated 

depth of 1.125 metres was adopted. However, in three of the four test pits advanced to test the 

depth of OCP contamination, the maximum depth of contamination using the 2 ppm total OCP 

criteria was 0.5 metres. Thus, assuming that, over the entire area contaminated with total OCP 

concentrations in excess of 2 ppm, the average depth of contamination is 0.625 metres, then the 

total volume of contaminated soil is approximately 1000 m3. 

If the l O ppm total OCP criteria is used, then the total volume of soil contaminated with 

concentrations of OCP in excess of 10 ppm total OCP is approximately 787 m3 if a contaminated 

depth of 0.875 metres was adopted. 

There are three possible remedial options for the OCP contaminated soil: excavation and off-site 

disposal, risk management or risk management along with minimal excavation and off-site 

disposal. The area of hydrocarbon contaminated soil is included within the area of OCP 

contaminated soil using the 0.5 ppm individual OCP criteria. If the 2 ppm or 10 ppm total OCP 
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criteria is used, then an excavation for HEPH contaminated soil will also have to be completed to 

a depth of approximately 0.2 metres in areas to the west of the OCP contaminated soil. 

Unfortunately, this material will likely have to be disposed as OCP contaminated soil. 

5.3.1 Excavation and Off-Site Disposal 

Excavation of OCP contaminated soil would require strict health and safety precautions to limit 

exposure to remedial workers. The excavation would be proceeded by the removal of vegetation 

over the contaminated area. The vegetation would have to be tested for concentrations of OCP 

prior to disposal. The excavation would likely proceed in cells, with confirmation samples 

collected and tested in the field using the immunoassay field test kit. The excavated soil would 

be placed in the appropriate containers for shipment off-site. Due to the tremendous costs 

associated with the disposal of OCP contaminated soil at Swan Hills, field screening of samples 

and perhaps the mobilization of a portable laboratory for in field testing would be warranted. 

There is the possibility that the material could be transported to an industrial landfill in Alberta if 

the concentration of DDT and its metabolites is less than 3 mg/L in the leachate. This would 

have to be tested on existing samples. 

5.3.2 Risk Assessment 

In order to leave the contaminated soil in-place at this site, a human and ecological risk 

assessment would have to be completed. The concentration of OCPs in the surface soils is very 

high and it is unlikely that risk assessment and management without some form of OCP 

contaminated soil removal would be acceptable. 

5.3.3 Partial Excavation and Off-Site Disposal with Risk Management 

The partial removal of the most highly contaminated surficial soils to a depth of 0.25 metres 

accompanied by encapsulation of the remaining OCP contaminated soil with a layer of clean 

material may prove to be the most cost effective method of remediation for OCP contaminated 

soil at this site. The decision as to what constitutes the highly contaminated area will be based on 

the remedial criteria adopted for the site. One of the concerns with this approach would be the 

long term impact to Brooks Brook and Teslin Lake from the material that would be left on-site. 

The solubility of DDT and DDT metabolites is low. This, in conjunction with a fairly deep 
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groundwater table would suggest that the mobilization of OCP contaminants into the groundwater 

table and ultimately into Brooks Brook and Teslin Lake is unlikely. The potential impact of OCP 

contaminated soil on Brooks Brook and Teslin Lake would have to be evaluated as part of a 

ecological risk assessment and the risks posed to humans using the site would have to be 

evaluated as part of a human health risk assessment. 

5.4 Other Areas On Site 

5.4.1 Foundation "Y" (ESG's Foundation 1) 

ESG identified lead and zinc contamination at one sample location on the northwest comer of this 

foundation. Test pits advanced by Hemmera have shown very little evidence of anthropogenic 

debris at depth in the test pits. It is likely that lead and zinc contamination is limited in areal 

extent and depth and probably the result of metallic debris in the sample. The risks of exposure 

for this type of contamination are likely through inhalation or ingestion. Therefore, Hemmera 

recommends that the area around this foundation be cleared of any surface debris and the 

foundation and surrounding area be covered with a layer of at least 0.5 m of clean backfill. 

5.4.2 Foundation "P" (ESG's Foundation 5) 

ESG completed the delineation of metals contamination in this area. Hemmera advanced several 

test pits around this foundation and found that there is no evidence of anthropogenic debris at 

depth in the test pits. The risk of exposure for this type of contamination are likely through 

inhalation or ingestion. Therefore, Hemmera recommends that this foundation and surrounding 

area be covered with a layer of at least 0.5 m of clean backfill. 

5.4.3 Main Landfill (ESG's North Landfill) 

Hemmera did not collect any soil samples for analysis at this landfill. ESG indicated that a minor 

amount (1 m3) of arsenic contaminated soil is present at the north end of this landfill. The 

presence of various metallic debris scattered in the vicinity of the landfill would suggest that 

there is a possibility of other, highly localized zones of metallic contamination around this 

landfill. 
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The analysis of groundwater samples collected from monitoring wells installed around this 

landfill has indicated the presence of chlorinated phenols in groundwater. Chlorinated phenols 

are found in wood preservatives, pesticides and herbicides. It is possible that used containers for 

herbicides or pesticides may have had residues that leached into the groundwater. However, the 

piezometric surface is approximately 12 to 19 m below surface. It is unlikely that chlorinated 

phenols would be able to percolate to these depths without significant attenuation of 

concentrations due to adsorption in the silt and clayey silt soils. The project lab has indicated that 

there is a possibility that cross contamination of the samples has occurred. Samples from another 

project with high concentrations of chlorinated phenols were run in the same batch as the samples 

from this project. The possibility of cross-contamination cannot be discounted in this case. 

Hemmera recommends that this landfill be properly closed, including: the collection and 

localization of any debris; coverage of the landfill and surrounding areas with clean backfill; and 

long term monitoring of groundwater quality. Piezometric elevations should be monitored and 

groundwater samples collected and analyzed for concentrations of chlorinated phenols in order to 

determine if the initial analytical results from the analysis of groundwater samples were accurate 

or reflected cross-contamination in the lab. 

5.4.4 South Landfill 

Hemmera did not collect any soil samples at this landfill. ESG's investigation indicated the 

presence of metals contaminated soil (2 m3) at three locations along the landfill. Again, the 

nature of landfills would suggest that there is the possibility of other highly localized zones of 

metallic contamination around this landfill. 

The analysis of groundwater collected from monitoring wells installed around this landfill has 

indicated the presence of chlorinated phenols in groundwater. Hemmera recommends that the 

quality of the groundwater be re-evaluated along with the piezometric elevations as detailed 

above. The landfill should be properly closed as detailed above. 
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Table 5 below presents the contaminants, the surface area impacted and the volume of impacted 

soil for each area. 

Table 5 

Summary of Areas of Concern 

Area Contaminants Criteria Surface Volume 
Area m3 
m2 

Main Landfill Arsenic(soil) YCSR Residential (soil) Soil Surficial , likely less 
Chlorinated Phenols YCSR Aquatic Life (water) contamination than 0.5 metres deep 
(water)(but may be false dispersed over 
positive result) landfill area of 

6400m2 
South Landfill Metals (soil) YCSR Residential (soil) Soil Surficial , likely less 

Chlorinated Phenols YCSR Aquatic Life (water) contamination than 0.5 metres deep 
(water)(but may be false dispersed over 
positive result) landfill area of 

2800m2 
Foundation Y Metals (soil) YCSR Residential (soil) 2 m strip Surficial, likely less 

around edge of than 0.5 metres deep 
foundation . 

Foundation P Metals (soil) YCSR Residential (soil) 2 m strip Surficial, likely less 
around edge of than 0.5 metres deep 
foundation 

Foundation K VPH and LEPH (soil) YCSR Residential (soil) IOOmL 300mj 
Foundation AB VPH and LEPH (soil) YCSR Residential (soil) 450mL 1500 mj 

Naphthalene (water) YCSR Aquatic Life (water) 
New Cook Shack OCP (soil) Individual OCP.> 0.5 ppm 2230 mL 1437 mj 

Total OCP > 2 ppm 1600 m2 1000 m3 

Total OCP > 10 ppm 900m2 787m3 
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This report was prepared for the exclusive use of the Indian and Northern Affairs Canada and 

their representatives in accordance with the terms and conditions set forth in our proposal. The 

findings and conclusions documented in this report have been prepared for specific application to 

this project and have been developed in a manner consistent with the level of care and skill 

normally exercised by members of the environmental science profession currently practicing 

under similar conditions in the area. 

This report is based on data and information collected during the review and investigation 

conducted by Hemmera Resource Consultants Ltd. personnel and is based solely on the site 

conditions at the time of the field investigations and the available reports on the site as described 

in this report. Any use which a Third Party makes of this report, or any reliance on the decisions 

to be made based on it, are the responsibility of such Third Parties. Hemmera Resource 

Consultants Ltd. accept no responsibility for damages, if any, suffered by any Third Party as a 

result of decisions made or actions based on this report. 

A potential remains for the presence of unknown, unidentified or unforeseen surface and 

subsurface contamination. Further evidence against such potential site contamination would 

require additional studies, surface and sub-surface exploration and testing. 

If new information is developed in future work (which may include excavations, borings, or other 

studies), Hemmera Resource Consultants Ltd. should be requested to re-evaluate the conclusions 

of this report and to provide amendments as required. 

HEMMERA RESOURCE CONSULTANTS LTD. 

Bruce Willmer, P. Geo., M.Sc. Phil R. Scalia, B.Sc., B.Ap., Dip., M.Sc., E.I.T. 

Principal Consultant Environmental Specialist 
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Table 1 - Analytical Results for BTEX, LEPH, HEPH and VPH In Soll Around Foundation AB 

Brooks Brook, Yukon 
INAC 

FIie: 316 • 003 

Sample ID 
Date Sampled 

Depth (m) 
Parameter Criteria* Criteria** Units 

LEPH-uncom,cted for PAH's NC 1000 ug/g 
HEPH-uncorrected for PAH', NC 1000 ug/g 

Benzene 8 1000 ug/g 
Elhylbenzene 1000 3500 ug/g 
Toluene 300 6500 ug/g 
Xytenes NC 65000 ug/g 

Volatile Pet. Hydrocarbons NC 200 ug/g 

Sample ID 
Date Sampled 

Depth (ml 
Parameter Criteria* Criteria** Units 

LEPH-uncorrectad for PAH's NC 1000 ug/g 
HEPH-uncorrected for PAH', NC 1000 ug/g 

Benzene 8 1000 ug/g 
Elhytbenzene 1000 3500 ug/g 
Toluene 300 6500 ug/g 
Xytanes NC 65000 ug/g 

Volatile Pet. Hydrocarbons NC 200 ug/g 

* Yukon CSR Criteria • Groundwater flowing to surface water used by aquatic 
IWe for Resldenllal or Park Land 

H97-10-8' 
Nov. '97 

2.43 

<250 
<250 

<0.5 
<0.5 
<0.5 
<0.5 

< 10 

H97·14-5' 
Nov. '97 

1.52 

<250 
<250 

<0.5 
< 0.5 
<0.5 
<0.5 

43 

**Yukon CSR Criteria • Generic criteria or human Intake of contaminated soil criteria 
for Resldenllal or Park Land 

Exceeds Criteria -NC = No criteria available for this parameter 
NA = Not analyzed for this parameter 
Dup 1 = 12-12.5, Dup 2 = 13-12.5 

H97·11-8' 
Nov. '97 

1.83 

<250 
<250 

<0.5 
<0.5 
<0.5 
<0.5 

< 10 

H97-15-5' 
Nov. '97 

1.52 

'II 

<250 

<0.5 
0.5 

<0.5 
2.3 

I 

H97·12·7' H97 ·12·12.5' H97-13-5' H97-13-7.5' 
Nov. '97 Nov. '97 Nov. '97 Nov. '97 

2.13 3.81 1.52 2.29 

<250 <250 400 <250 
<250 <250 <250 <250 

<0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 

< 10 < 10 170 66 

H97-15-10' H97-18-6' H97-18-12'1 Dup1 
Nov. '97 Nov. '97 Nov. '97 Nov. '97 

3.05 1.83 3.66 

<250 • II < 250 <250 
<250 300 <250 <250 

<0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 < 0.5 
<0.5 <0.5 <0.5 <0.5 
<0.5 < 0.5 <0.5 <0.5 

100 140 59 < 10 

H97·13·10' H97-13-12.5' 
Nov. '97 Nov. '97 

3.05 3.81 

<250 <250 
<250 <250 

<0.5 <0.5 
< 0.5 < 0.5 
< 0.5 < 0.5 
< 0.5 <0.5 

< 10 19 

Dup2 H98·17-5' 
Nov. '97 Aug. '98 

1.52 

< 250 <250 
<250 <250 

<0.5 <0.5 
<0.5 <0.5 
< 0.5 <0.5 
< 0.5 <0.5 

< 10 < 10 

- - -
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Table 1 - Analytical Results for BTEX, LEPH, HEPH and VPH In Soll Around Foundation AB 

Brooks Brook, Yukon 
INAC 

FIie: 316 - 003 

Sample ID 
Date Sampled 

Depth (m) 

Parameter Criteria• Criteria .. Units 

LEPK-uncorrected for PAH's NC 1000 ug/g 

HEPK-uncorrected for PAH', NC 1000 ug/g 

Benzene 8 1000 ug/g 
Ethylbenzene 1000 3500 ug/g 
Toluene 300 6500 ug/g 
Xylenes NC 65000 ug/g 

VolaUle Pet. Hydrocarbons NC 200 ug/g 

Sample ID 
Date Sampled 

Depth(m) 

Parameter Criteria• Criteria .. Units 

LEPK-uncorrected for PAH's NC 1000 ug/g 
HEPK-uncorrected for PAH', NC 1000 ug/g 

Benzene 8 1000 ug/g 
Ethylbenzene 1000 3500 ug/g 
Toluene 300 6500 ug/g 
Xylenes NC 65000 ug/g 

Volatile Pet. Hydrocarbons NC 200 ug/g 

• Yukon CSR Criteria • Groundwater flowing to surface water used by aquatic 
life for Residential or Park Land 

H98·18•2.5' 
Aug. '98 

0.76 

<250 
<250 

<0.5 
<0.5 
<0.5 
<0.5 

< 10 

H98·23-ll' 
Aug. '98 

1.83 

<250 
<250 

<0.5 
<0.5 
<0.5 
<0.5 

< 10 

.. Yukon CSR Criteria • Generic criteria or human Intake of contaminated soil criteria 
for Residential or Park Land 

Exceeds Criteria aiZ!J! 
NC = No criteria available for this parameter 
NA = Not analyzed for this parameter 
Dup 1 = 12-12.5, Dup 2 = 13-12.5 

H911-18-4' 
Aug. '98 

1.22 

II 

690 

<0.5 
<0.5 
<0.5 
< 0.5 

..... 

H98-24-ll.5' 
Aug. '98 

1.98 

II 

610 

<0.5 
<0.5 
<0.5 
<0.5 

I 

H98·18•7.5' H98·19-S.5' H98-19-7.5 H98·20A-5.5' 
Aug. '98 Aug. '98 Aug. '98 Aug. '98 

2.29 1.68 2.29 1.68 

<250 'II <250 imt 

<250 <250 <250 <250 

<0.5 < 0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 

< 10 180 <10 I 

H98-25-5.5' H98-26-5.5' Culvert 
Aug. '98 Aug. '98 Aug. '98 

1.68 1.68 1.52 

<250 <250 <250 
<250 <250 420 

<0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 
<0.5 < 0.5 <0.5 
< 0.5 <0.5 <0.5 

< 10 < 10 < 10 

H98·21-10' H98·22-ll.5' 
Aug. '98 Aug. '98 

3.05 1.98 

<250 <250 
<250 <250 

<0.5 <0.5 
<0.5 <0.5 
<0.5 <0.5 
<0.5 <0.5 

< 10 < 10 

- - - -



- - - - - - - - - - - - - - - - - - -Table 2 
Analytical Results for BTEX, PAHs, and TEH in GRoundwater Around Foundation AB· 

Brooks Brook, Yukon 
INAC 

File: 316 - 003 

Sample ID H97-12 H97-14 H97-15 H97-16 Dup98-1 H98-18 H98-20 
Date Sampled Aug,1998 Aug,1998 Aug,1998 Aug,1998 Aug,1998 Aug,1998 Aug,1998 

Its 

Naphthalene 10 ug/L < 0.3 < 0.3 < 0.3 

Acenaphthylene ug/L < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Acenaphthene 60 ug/L < 0.1 < 0.1 < 0.1 0.6 0.6 1.3 0.7 
Fluorene 120 ug/L <0.05 <0.05 <0.05 2 2.1 3.7 1.7 
Phenanthrene 3 ug/L <0.05 <0.05 < 0.05 0.62 0.6 1 0.3 
Anthracene 1 ug/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Acridine 0.5 ug/L <0.05 <0.05 <0.05 <0.05 < 0.05 <0.05 <0.05 
Total LMW-PAH's ug/L - 18.2 19.3 136 4.4 
Fluoranthene 2 ug/L <0.05 <0.05 < 0.05 < 0.05 <0.05 <0.05 < 0.05 
Pyrene 0.2 ug/L <0.02 <0.02 < 0.2 < 0.02 <0.02 <0.02 < 0.02 
Benzo(a)anthracene 1 ug/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
Chrysene ug/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
Benzo(b )fluoranthene ug/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
Benzo(k)fluoranthene ug/L 
Benzo(a)pyrene 0.1 ug/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
lndeno(1,2,3-c,d)pyrene ug/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
Dibenz(a,h)anthracene ug/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
Benzo(g,h,i)perylene ug/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
Total HMW-PAH's ug/L 
Total PAH's ug/L I - I I I 18.2 I 19.3 I 136 I 4.4 
Total Extractable Hydrocarbons 
TEH I I ug/L I < 100 I 1000 I 2000 I 30000 I 25000 I 6100 I 6300 
Monocyclic Aromatic Hydrocarbons 
Benzene 3000 ug/L < 0.1 < 0.1 0.3 < 0.1 < 0.1 < 2.5 < 2.5 
Ethyl benzene 7000 ug/L < 0.1 < 0.1 < 0.1 1.1 1.4 6.6 < 2.5 
Toluene 3000 ug/L < 0.1 < 0.1 < 0.1 0.2 0.2 < 2.5 < 2.5 
Xylenes ug/L < 0.1 < 0.1 < 0.1 3.9 3.9 35 2.6 
1,3,5-Trimethylbenzene ug/L < 0.1 0.3 0.2 3.3 3.1 61 < 2.5 

Notes Dup98-1 = H97-16 
*YCSR Generic Aquatic Life Criteria 

Exceeds Criteria 



-------- - - ---------Table2 
Analytical Results for BTEX, PAHs, and TEH in GRoundwater Around Foundation AB· 

Brooks Brook, Yukon 
INAC 

File: 316 • 003 

Sample ID H98-23 H98-25 
Date Sampled Aug,1998 Aug,1998 

Parameter Criteria* Units 

Naphthalene 10 ug/L < 0.3 < 0.3 
Acenaphthylene ug/L < 0.1 < 0.1 
Acenaphthene 60 ug/L 0.2 < 0.1 
Fluorene 120 ug/L 0.32 <0.05 
Phenanthrene 3 ug/L < 0.05 <0.05 
Anthracene 1 ug/L <0.05 <0.05 
Acridine 0.5 ug/L <0.05 <0.05 
Total LMW-PAH's ug/L 0.52 -
Fluoranthene 2 ug/L <0.05 <0.05 
Pyrene 0.2 ug/L <0.02 <0.02 
Benzo{a)anthracene 1 ug/L < 0.01 < 0.01 
Chrysene ug/L < 0.01 < 0.01 
Benzo(b )fluoranthene ug/L < 0.01 < 0.01 
Benzo{k)fluoranthene ug/L - -
Benzo(a)pyrene 0.1 ug/L < 0.01 < 0.01 
lndeno(1,2,3-c,d)pyrene ug/L < 0.01 < 0.01 
Dibenz{a,h)anthracene ug/L < 0.01 < 0.01 
Benzo(g, h, i)perylene ug/L < 0.01 < 0.01 
Total HMW-PAH's ug/L - -
Total PAH's ug/L 0.52 -
Total Extractable Hydrocarbons 
TEH ug/L 2000 < 100 
Monocyclic Aromatic Hydrocarbons 
Benzene 3000 ug/L < 0.1 < 0.1 
Ethylbenzene 7000 ug/L 0.1 < 0.1 
Toluene 3000 ug/L < 0.1 < 0.1 
Xylenes ug/L 1.4 < 0.1 
1,3,5-Trimethylbenzene ug/L 6.5 < 0.1 

Notes Dup98-1 = H97-16 
*YCSR Generic Aquatic Life Criteria -Exceeds Criteria 



- - - - - - - - - - - - - - - - - - -Table 3 - Analytical Results for Organochlorine Pesticides in Soi! 
Brooks Brook, Yukon 

INAC 
File: 316 - 003 

Sample ID 101A 102N 103A 105A 107A 107-0.25 107-0.5 107-0.751107-1.0 1107-1.25 
Date Sampled Aug, 1998 Oct, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Oct, 1998 Oct, 1998 Oct, 1998 Oct, 1998 Oct, 1998 

Depth 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 25cm 50cm 75cm 100cm 125cm 
its 

Aldrin ug/g < 0.001 <0.005 < 0.001 < 0.001 < 0.001 <0.02 <0.02 < 0.005 < 0.005 < 0.005 
alpha-BHC ug/g < 0.001 <0.005 < 0.001 < 0.001 < 0.001 <0.02 < 0.02 < 0.005 < 0.005 < 0.005 
beta-BHC ug/g < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 <0.02 <0.02 < 0.005 < 0.005 < 0.005 
delta-BHC ug/g < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 <0.02 <0.02 < 0.005 < 0.005 < 0.005 
gamma-BHC (Lindane) ug/g < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 <0.02 <0.02 < 0.005 < 0.005 < 0.005 

alpha-Chlordane ug/g < 0.005 <0.025 < 0.005 < 0.005 0.037 0.19 0.2 < 0.025 <0.025 < 0.025 

gamma-Chlordane ug/g < 0.005 < 0.025 < 0.005 < 0.005 < 0.005 0.13 0.22 < 0.025 < 0.025 < 0.025 

p,p-DDD ug/g 0.15 0.073 0.37 0.03 0.38 0.24 

o,p-DDE ug/g < 0.015 < 0.003 < 0.015 < 0.015 < 0.015 

p,p-DDE ug/g 0.08 < 0.003 < 0.015 0.06 0.02 

o,p-DDT ug/g < 0.003 0.08 

p,p-DDT ug/g 0.037 0.2 0.21 0.08 

Dieldrin ug/g 0.003 < 0.015 < 0.003 < 0.003 0.008 <0.06 <0.06 < 0.015 < 0.015 < 0.015 

Endosulfan I ug/g < 0.01 <0.05 < 0.01 < 0.01 < 0.01 <0.2 <0.2 <0.05 <0.05 < 0.05 
Endosulfan II ug/g < 0.01 <0.05 < 0.01 < 0.01 < 0.01 <0.2 < 0.2 < 0.05 <0.05 <0.05 
Endosulfan Sulphate ug/g < 0.01 <0.05 < 0.01 < 0.01 < 0.01 <0.2 <0.2 <0.05 < 0.05 < 0.05 
Endrin ug/g < 0.01 <0.05 < 0.01 < 0.01 < 0.01 <0.2 <0.2 <0.05 < 0.05 <0.05 
Endrin Aldehyde ug/g < 0.01 <0.05 < 0.01 < 0.01 < 0.01 <0.2 <0.2 <0.05 < 0.05 <0.05 
Heptachlor ug/g < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 <0.02 < 0.02 < 0.005 < 0.005 < 0.005 
Heptachlor Expoxide ug/g < 0.001 < 0.005 < 0.001 < 0.001 0.002 <0.02 <0.02 < 0.005 < 0.005 < 0.005 
Methoxychlor ug/g < 0.01 <0.05 < 0.01 < 0.01 < 0.01 <0.2 <0.2 <0.05 <0.05 < 0.05 
Toxaphene ug/g <0.3 < 1.5 < 0.3 < 0.3 < 0.3 <6 <6 < 1.5 < 1.5 < 1.5 

Total Organochlorine Pesticides ug/g 1.2 0.11 1:1:11rrr IIJ'.fl:f..- 0.31 0.98 

Exceeds Individual Organochlorine --

Pesticide Criteria of 0.5 ug/g 

Exceeds Total Organochlorine 

Pesticide Criteria of 2 ug/g 

Exceeds Total Organochlorine 

Pesticide Concentration of 1 o ug/g 



- - - - - - - - - - - - - - - - - -Table 3 • Analytical Results for Organochlorine Pesticides in Soi! 
Brooks Brook, Yukon 

INAC 
File: 316 • 003 

Sample ID 109 111 201N 202A I 204A I 205N I 206A I 208A I 210 I 301A 
Date Sampled Oct, 1998 Sep, 1998 Oct, 1998 Aug, 1998 Aug, 1998 Oct, 1998 Aug, 1998 Aug, 1998 Oct, 1998 Aug, 1998 

Depth 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 

Aldrin ug/g 
alpha-BHC ug/g 
beta-BHC ug/g 
delta-BHC ug/g 
gamma-BHC (Lindane) ug/g 

alpha-Chlordane ug/g 

gamma-Chlordane ug/g 

p,p-DDD ug/g 

o,p-DDE ug/g 

p,p-DDE ug/g 

o,p-DDT ug/g 

p,p-DDT ug/g 

Dieldrin ug/g 
Endosulfan I ug/g 
Endosulfan II ug/g 
Endosulfan Sulphate ug/g 
Endrin ug/g 
Endrin Aldehyde ug/g 
Heptachlor ug/g 
Heptachlor Expoxide ug/g 
Methoxychlor ug/g 
Toxaphene ug/g 

Total Organochlorine Pesticides ug/g 

Exceeds Individual Organochlorlne -

Pesticide Criteria of 0.5 ug/g 

Exceeds Total Organochlorine 

Pesticide Criteria of 2 ug/g 

Exceeds Total Organochlorlne 

Pesticide Concentration of 1 o ug/g 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.005 

< 0.005 

0.16 

< 0.003 

0.08 

0.088 

< 0.003 
< 0.01 
<0.01 
<0.01 
< 0.01 
< 0.01 

< 0.001 
< 0.001 
< 0.01 
<0.3 

: 

< 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 
<0.005 < 0.025 < 0.005 

< 0.005 < 0.025 < 0.005 

0.11 0.13 0.015 

< 0.003 < 0.015 < 0.003 

0.14 0.24 < 0.003 

0.25 0.12 <0.003 

1.2 0.008 

<0.003 < O.Q15 < 0.003 
< 0.01 <0.05 <0.01 
< 0.01 < 0.05 < 0.01 
< 0.01 <0.05 <0.01 
< 0.01 <0.05 < 0.01 
< 0.01 < 0.05 < 0.01 

< 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 
< 0.01 < 0.05 < O.Q1 
<0.3 < 1.5 <0.3 

1.7 0.023 

2 

< 0.001 < 0.005 < 0.001 < 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 < 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 0.008 0.009 < 0.005 < 0.001 
< 0.001 < 0.005 0.001 < 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 < 0.001 < 0.005 < 0.001 
0.042 < 0.025 < 0.005 < 0.005 < 0.025 0.1 

< 0.005 < 0.025 < 0.005 < 0.005 < 0.025 < 0.005 

0.07 

< 0.015 

0.03 

0.01 

0.2 

0.03 < 0.015 < 0.003 0.006 < 0.015 0.082 
< 0.01 <0.05 < 0.01 < 0.01 <0.05 < 0.01 
< 0.01 <0.05 < 0.01 < 0.01 <0.05 0.24 
< 0.01 <0.05 < 0.01 < 0.01 < 0.05 < 0.01 
< 0.01 <0.05 < 0.01 < 0.01 < 0.05 < 0.01 
< 0.01 <0.05 < 0.01 < 0.01 < 0.05 0.03 

< 0.001 < 0.005 0.002 0.002 < 0.005 0.037 
0.002 < 0.005 < 0.001 < 0.001 < 0.005 < 0.001 
< 0.01 <0.05 < 0.01 0.03 <0.05 0.02 
<0.3 < 1.5 <0.3 <0.3 < 1.5 <0.3 

a 1o-w.1-1i• 0.31 13.335 31.727 1.68 

-



- - - - - - - - - - - - - - - - - - -Table 3 - Analytical Results for Organochlorine Pesticides in Soi~ 
Brooks Brook, Yukon 

INAC 
File: 316 - 003 

Sample ID 301-0.25 301-0.50 302N 303A I Dup 303A' 3038 I Dup 30381 305A I 307A I 309 
Date Sampled Oct, 1998 Oct, 1998 Oct, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Sep,1998 

Depth 25cm 50cm 0-10cm 0-10cm 0-10cm 20-30cm 20-30cm 0-10cm 0-10cm 0-10cm 

Aldrin ug/g < 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.01 
alpha-BHC ug/g < 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001 <0.01 
beta-BHC ug/g < 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 0.002 0.008 <0.01 
delta-BHC ug/g < 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001 <0.01 
gamma-BHC (Lindane) ug/g < 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 0.004 < 0.001 <0.01 
alpha-Chlordane ug/g < 0.005 < 0.005 < 0.025 0.093 0.091 0.01 0.012 < 0.005 0.059 

gamma-Chlordane ug/g < 0.005 < 0.005 < 0.025 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 

p,p-DDD ug/g 0.005 <0.005 0.28 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 

o,p-DDE ug/g <0.003 < 0.003 < 0.015 0.022 0.026 0.004 0.004 0.004 

p,p-DDE ug/g 0.003 < 0.003 0.26 0.17 0.16 0.037 0.04 

o,p-DDT ug/g 0.004 < 0.003 

p,p-DDT ug/g 0.013 < 0.003 

Dieldrin ug/g < 0.003 < 0.003 < O.Q15 0.065 0.071 0.006 0.008 < 0.003 0.034 <0.03 
Endosulfan I ug/g <0.01 < 0.01 <0.05 <0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 <0.1 
Endosulfan II ug/g < 0.01 < 0.01 <0.05 < O.Q1 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 <0.1 
Endosulfan Sulphate ug/g <0.01 < 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 <0.1 
Endrin ug/g < 0.01 < 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 <0.1 
Endrin Aldehyde ug/g < 0.01 < 0.01 <0.05 < O.Q1 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 <0.1 
Heptachlor ug/g < 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 0.006 0.013 <0.01 
Heptachlor Expoxide ug/g < 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.01 
Methoxychlor ug/g < 0.01 < 0.01 <0.05 <0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 <0.1 
Toxaphene ug/g <0.3 <0.3 < 1.5 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <3 

Total Organochlorine Pesticides ug/g 0.025 0 1.64 1.458 I 1.147 I 1.034 

Exceeds Individual Organochlorine --

Pesticide Criteria of 0.5 ug/g 

Exceeds Total Organochlorine 

Pesticide Criteria of 2 ug/g 

Exceeds Total Organochlorine 

Pesticide Concentration of 1 o ug/g 

3 



- - - - - - - - - - - - - -Table 3 - Analytical Results for Organochlorine Pesticides in SoU 
Brooks Brook, Yukon 

INAC 
File: 316 - 003 

- - - -
Date Sampled Oct, 1998 Sep,1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Oct, 1998 Oct, 1998 Oct, 1998 Aug, 1998 Aug, 1998 

Sample ID 313 I 401N I 402A I 4028 I 403A I 4038 1404-0.5 I 404-0.751404-1.0 I 404A I 4048 

-Depth 0-10cm 0-10cm 0-10cm 20-30cm 0-10cm 20-30cm 50cm 75cm 100cm 0-10cm 20-30cm 
""P ... a-ra_m_e_t_e_r ------------,.,u-n .. its--""""'"" 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

p,p-DDD 

o,p-DDE 

p,p-DDE 

o,p-DDT 

p,p-DDT 

Dieldrin 

Endosulfan I 
Endosulfan II 
Endosulfan Sulphate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Expoxide 
Methoxychlor 
Toxaphene 

Total Organochlorine Pesticides 

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

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

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

ug/g 

Exceeds Individual Organochlorlne -­

Pesticide Criteria of 0.5 ug/g 

Exceeds Total Organochlorlne 

Pesticide Criteria of 2 ug/g 

Exceeds Total Organochlorine 

Pesticide Concentration of 1 O ug/g 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

< 0.005 

< 0.005 

0.02 

< 0.003 

0.018 

0.01 

0.11 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.001 
< 0.001 
<0.01 
<0.3 

0.158 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.16 

0.4 

<0.03 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.01 
<0.01 
<0.1 
<3 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

< 0.005 

< 0.005 

0.005 

< 0.003 

< 0.003 

< 0.003 

< 0.003 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.001 
< 0.001 
< 0.01 
<0.3 

0.005 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.005 

< 0.005 

< 0.005 

< 0.003 

< 0.003 

< 0.003 

< 0.003 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.001 
< 0.001 
< 0.01 
<0.3 

0 

4 

< 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 0.001 
< 0.001 < 0.001 < 0.005 < 0.001 < 0.001 0.003 0.004 
< 0.001 < 0.001 < 0.005 < 0.001 < 0.001 0.008 0.061 
< 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 

0.01 0.006 < 0.025 < 0.005 < 0.005 0.04 0.083 

< 0.005 < 0.005 < 0.025 < 0.005 < 0.005 < 0.005 

0.017 0.008 

< 0.003 < 0.003 

0.009 < 0.003 

0.013 0.007 

0.037 0.033 

0.013 0.006 < 0.015 < 0.003 < 0.003 0.031 0.25 
< 0.01 < 0.01 <0.05 < 0.01 < 0.01 < 0.01 0.34 
< 0.01 < 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 
< 0.01 < 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 
< 0.01 < 0.01 < 0.05 < 0.01 < 0.01 < 0.01 < 0.01 
< 0.01 < 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 

< 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
0.007 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.01 < 0.01 <0.05 < 0.01 < 0.01 0.06 < 0.01 
<0.3 <0.3 < 1.5 <0.3 <0.3 <0.3 <0.3 

10.774 \c 1.96 0.076 0.048 110.252 196.709 

-



- - - - - - - - - - - - - - - - - - -Table 3 - Analytical Results for Organochlorine Pesticides in Soil 
Brooks Brook, Yukon 

INAC 
File: 316 • 003 

Sample ID 404N 406A Dup406A 407A 4078 407N 408A 408-0.25 408-0.50 408-0.751 410 
Date Sampled Oct, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Oct, 1998 Aug, 1998 Oct, 1998 Oct, 1998 Oct, 1998 Oct, 1998 

Depth 0-10cm 0-10cm 0-10cm 0-10cm 20-30cm 0-10cm 0-10cm 25cm 50cm 75cm 0-10cm 

Aldrin ug/g < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.005 
alpha-BHC ug/g < 0.005 < 0.001 < 0.001 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.005 
beta-BHC ug/g < 0.005 < 0.001 < 0.001 0.006 0.001 < 0.005 0.002 < 0.001 < 0.001 < 0.001 < 0.005 
delta-BHC ug/g < 0.005 < 0.001 < 0.001 0.002 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.005 
gamma-BHC (Lindane) ug/g < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.005 

alpha-Chlordane ug/g < 0.025 < 0.005 < 0.005 0.01 < 0.005 < 0.025 0.033 < 0.005 < 0.005 < 0.005 < 0.025 

gamma-Chlordane ug/g < 0.025 < 0.005 < 0.005 < 0.005 < 0.005 < 0.025 < 0.005 < 0.005 < 0.005 < 0.005 < 0.025 

p,p-DDD ug/g < 0.005 < 0.005 0.011 < 0.005 0.04 < 0.005 < 0.005 < 0.005 

o,p-DDE ug/g 0.006 0.007 0.041 0.004 < 0.015 < 0.003 < 0.003 < 0.003 < 0.015 

p,p-DDE ug/g 0.013 0.026 0.015 0.04 0.01 < 0.003 < 0.003 < 0.003 0.42 

o,p-DDT ug/g 0.029 0.028 < 0.003 < 0.003 < 0.003 0.26 

p,p-DDT ug/g 0.46 0.26 0.011 < 0.003 < 0.003 0.33 

Dieldrin ug/g < 0.015 < 0.003 < 0.003 < 0.003 < 0.003 < 0.015 0.007 < 0.003 < 0.003 < 0.003 < 0.015 
Endosulfan I ug/g <0.05 < 0.01 < 0.01 < 0.01 < 0.01 < 0.05 < 0.01 < 0.01 < 0.01 < 0.01 <0.05 
Endosulfan II ug/g <0.05 < 0.01 < 0.01 < 0.01 < 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 <0.05 
Endosulfan Sulphate ug/g <0.05 < 0.01 < 0.01 < 0.01 < 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 <0.05 
Endrin ug/g <0.05 < 0.01 < 0.01 < 0.01 < 0.01 < 0.05 < 0.01 < 0.01 < 0.01 < 0.01 <0.05 
Endrin Aldehyde ug/g <0.05 < 0.01 < 0.01 < 0.01 < 0.01 <0.05 0.013 < 0.01 < 0.01 < 0.01 <0.05 
Heptachlor ug/g < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.005 
Heptachlor Expoxide ug/g < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.005 0.004 < 0.001 < 0.001 < 0.001 < 0.005 
Methoxychlor ug/g <0.05 < 0.01 < 0.01 < 0.01 < 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 <0.05 
Toxaphene ug/g < 1.5 < 0.3 <0.3 <0.3 < 0.3 < 1.5 <0.3 < 0.3 <0.3 < 0.3 < 1.5 

Total Organochlorine Pesticides ug/g 0.508 0.656 1.696 0.775 0.338 1o1111w1o1=1 0.011 I 0 I 0 I 1.56 

Exceeds Individual Organochlorlne --

Pesticide Criteria of 0.5 ug/g 

Exceeds Total Organochlorlne 

Pesticide Criteria of 2 ug/g 

Exceeds Total Organochlorine 

Pesticide Concentration of 1 o ug/g 

5 



- - - - - - - - - - - - - -Table 3 - Analytical Results for Organochlorine Pesticides in Soi! 
Brooks Brook, Yukon 

INAC 
File: 316 - 003 

- - - -
Sample IDI 503A I 503B I 505A I 505N I 507A I 509A I 511 I 602A I 604N I 604A I 606A 

Date Sampled Aug, 1998 Aug, 1998 Aug, 1998 Oct, 1998 Aug, 1998 Aug, 1998 Oct, 1998 Aug, 1998 Sep,1998 Aug, 1998 Aug, 1998 
Depth_ 0-10cm 20-30cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm .. ,_-------------. --.. -.. ---~ 

Aldrin ug/g 
alpha-BHC ug/g 
beta-BHC ug/g 
delta-BHC ug/g 
gamma-BHC (Lindane) ug/g 

alpha-Chlordane ug/g 

gamma-Chlordane ug/g 

p,p-000 ug/g 

o,p-DDE ug/g 

p,p-DDE ug/g 

o,p-DDT ug/g 

p,p-DDT ug/g 

Dieldrin ug/g 

Endosulfan I ug/g 
Endosulfan II ug/g 
Endosulfan Sulphate ug/g 
Endrin ug/g 
Endrin Aldehyde ug/g 
Heptachlor ug/g 
Heptachlor Expoxide ug/g 
Methoxychlor ug/g 
Toxaphene ug/g 

Total Organochlorine Pesticides ug/g 

Exceeds Individual Organochlorine -

Pesticide Criteria of 0.5 ug/g 

Exceeds Total Organochlorine 

Pesticide Criteria of 2 ug/g 

Exceeds Total Organochlorlne 

Pesticide Concentration of 1 O ug/g 

< 0.001 < 0.001 
< 0.001 < 0.001 
< 0.001 < 0.001 
< 0.001 < 0.001 
< 0.001 < 0.001 

< 0.005 < 0.005 

<0.005 < 0.005 

< 0.005 0.19 

0.078 0.013 

< 0.003 < 0.003 
< 0.01 < 0.01 
< 0.01 < 0.01 
<0.01 < 0.01 
< 0.01 < 0.01 
< 0.01 < 0.01 

< 0.001 < 0.001 
< 0.001 0.002 

0.03 < 0.01 
<0.3 <0.3 

11.908 .. 

< 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 
< 0.005 < 0.025 < 0.005 

< 0.005 < 0.025 <0.005 

< 0.005 0.14 < 0.005 

< 0.003 < 0.015 < 0.003 

0.04 < 0.003 

0.009 

0.15 

< 0.003 < 0.015 < 0.003 
< 0.01 < 0.05 < 0.01 
< 0.01 <0.05 < 0.01 
< 0.01 <0.05 < 0.01 
< 0.01 < 0.05 < 0.01 
< 0.01 <0.05 < 0.01 

< 0.001 < 0.005 < 0.001 
< 0.001 < 0.005 < 0.001 
< 0.01 < 0.05 < 0.01 
<0.3 < 1.5 <0.3 

0.744 1.06 0.159 
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< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 0.002 
< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.005 < 0.025 < 0.005 < 0.005 < 0.005 < 0.005 

< 0.005 < 0.025 < 0.005 < 0.005 < 0.005 < 0.005 

0.059 0.11 0.1 0.13 0.16 < 0.005 

< 0.003 < 0.015 < 0.003 < 0.003 0.006 < 0.003 

0.044 0.07 0.025 0.15 0.087 < 0.003 

0.071 0.18 < 0.003 0.049 < 0.003 < 0.003 

0.68 1.6 0.44 1.6 1.6 < 0.003 

< 0.003 < 0.015 < 0.003 < 0.003 < 0.003 < 0.003 
< 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 
< 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 
< 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 
< 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 
< 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 

< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.001 < 0.005 < 0.001 < 0.001 0.001 < 0.001 
< 0.01 <0.05 < 0.01 < 0.01 < 0.01 < 0.01 
<0.3 < 1.5 <0.3 <0.3 <0.3 < 0.3 

0.854 1.96 0.565 1.929 1.854 0.002 

-



- - - - - - - - - - - - - - - - - -Table 3 • Analytical Results for Organochlorine Pesticides in Soi! 
Brooks Brook, Yukon 

INAC 
File: 316 • 003 

Sample ID 608A I 610 I 701N I 701A I 703N I 703A I 705A I 707A I 709A I 801N I 802 
Date Sampled Aug, 1998 Oct, 1998 Sep,1998 Aug, 1998 Sep,1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Oct, 1998 Oct, 1998 

Depth 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 
'"P.-a-ra_m_e_t_e_r ------------u-ni""ts .... .__. 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

p,p-DDD 

o,p-DDE 

p,p-DDE 

o,p-DDT 

p,p-DDT 

Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulphate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Expoxide 
Methoxychlor 
Toxaphene 

Total Organochlorine Pesticides 

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

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

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

ug/g 

Exceeds Individual Organochlorlne -­

Pesticide Criteria of 0.5 ug/g 

Exceeds Total Organochlorlne 

Pesticide Criteria of 2 ug/g 

Exceeds Total Organochlorine 

Pesticide Concentration of 1 o ug/g 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

< 0.005 

< 0.005 

< 0.005 

< 0.003 

< 0.003 

0.032 

0.08 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.001 
< 0.001 
< 0.01 
<0.3 

0.112 

< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

< 0.025 

< 0.025 

< 0.025 

< 0.015 

< 0.015 

< O.Q15 

< 0.018 

< 0.015 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

<0.005 
<0.005 
<0.05 
< 1.5 

0 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

< 0.005 

< 0.005 

0.017 

< 0.003 

0.088 

0.021 

0.19 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.001 
< 0.001 
< 0.01 
<0.3 

0.316 
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< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

< 0.005 

< 0.005 

0.009 

< 0.003 

0.008 

< 0.003 

0.033 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
<0.01 
<0.01 

< 0.001 
< 0.001 
< 0.01 
<0.3 

0.05 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

< 0.005 

< 0.005 

0.12 

< 0.003 

0.23 

0.036 

0.9 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.001 
< 0.001 
< 0.01 
<0.3 

1.286 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

< 0.005 

< 0.005 

0.26 

0.045 

0.37 

< 0.003 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
<0.01 
< 0.01 

< 0.001 
< 0.001 
< 0.01 
<0.3 

< 0.001 
< 0.001 
0.003 

< 0.001 
0.001 

< 0.005 

< 0.005 

< 0.005 

0.016 

0.049 

0.036 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.001 
< 0.001 
< 0.01 
< 0.3 

1.035 

< 0.001 
< 0.001 
0.002 

< 0.001 
< 0.001 

< 0.005 

< 0.005 

0.061 

0.01 

0.019 

0.057 

0.13 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.001 
< 0.001 
< 0.01 
<0.3 

0.279 

< 0.001 < 0.005 
< 0.001 < 0.005 
< 0.001 < 0.005 
< 0.001 < 0.005 
< 0.001 < 0.005 

< 0.005 < 0.025 

< 0.005 < 0.025 

< 0.005 0.091 

< 0.003 < 0.015 

< 0.003 

< 0.003 

0.031 

< 0.003 < 0.015 
< 0.01 < 0.05 
< 0.01 < 0.05 
< 0.01 < 0.05 
< 0.01 < 0.05 
< 0.01 < 0.05 

< 0.001 < 0.005 
< 0.001 < 0.005 
< 0.01 < 0.05 
< 0.3 < 1.5 

0.031 

< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

< 0.025 

< 0.025 

0.079 

< 0.015 

< 0.015 
< 0.05 
< 0.05 
<0.05 
<0.05 
< 0.05 

< 0.005 
< 0.005 
<0.05 
< 1.5 

1.389 

-



- - - - - - - - - - - - - -Table 3 - Analytical Results for Organochlorine Pesticides in Soil 
Brooks Brook, Yukon 

INAC 
File: 316 - 003 

- - - -
Sample ID 804 I 806 I 808 I 901 I 905 I 907 I 906N I 912 I 1003 I 1006 

Date Sampled Oct, 1998 Oct, 1998 Oct, 1998 Sep,1998 Oct, 1998 Oct, 1998 Oct, 1998 Oct, 1998 Oct, 1998 Oct, 1998 
~~ M~ M~ M~ M~ M~ M~ M~ M~ M~ M~ 

r:P~a-ra_m_e~t-er-----------~U-ni~ts---t 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

p,p-DDD 

o,p-DDE 

p,p-DDE 

o,p-DDT 

p,p-DDT 

Dieldrin 

Endosulfan I 
Endosulfan II 
Endosulfan Sulphate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Expoxide 
Methoxychlor 
Toxaphene 

Total Organochlorine Pesticides 

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

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

ug/g 

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

ug/g 

Exceeds Individual Organochlorine -­

Pesticide Criteria of 0.5 ug/g 

Exceeds Total Organochlorine 

Pesticide Criteria of 2 ug/g 

Exceeds Total Organochlorine 

Pesticide Concentration of 1 o ug/g 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

< 0.005 

< 0.005 

0.014 

< 0.003 

< 0.003 

< 0.003 

0.034 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.001 
< 0.001 
< 0.01 
<0.3 

< 0.01 < 0.005 < 0.001 < 0.001 
< 0.01 < 0.005 < 0.001 < 0.001 
< 0.01 < 0.005 < 0.001 < 0.001 
< 0.01 < 0.005 < 0.001 < 0.001 
< 0.01 < 0.005 < 0.001 < 0.001 

0.1 < 0.025 < 0.005 < 0.005 

<0.05 < 0.025 < 0.005 < 0.005 

0.079 0.018 

< 0.003 < 0.003 

0.23 < 0.003 

0.029 0.005 

0.57 0.029 

< 0.003 < 0.003 
< 0.1 <0.05 < 0.01 < 0.01 
< 0.1 <0.05 < 0.01 < 0.01 
< 0.1 <0.05 < 0.01 < 0.01 
< 0.1 <0.05 < O.Q1 < 0.01 
< 0.1 <0.05 < 0.01 < 0.01 

< 0.01 < 0.005 < 0.001 < 0.001 
< 0.01 < 0.005 < 0.001 < 0.001 
< 0.1 <0.05 < 0.01 < 0.01 
<3 < 1.5 <0.3 <0.3 

27.8 , 0.908 0.052 
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< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 
< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 
< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 
< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 
< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 
< 0.005 < 0.025 < 0.02 < 0.005 < 0.005 

0.006 < 0.025 < 0.005 < 0.005 < 0.005 

0.16 0.12 < 0.005 0.021 0.026 

< 0.003 < 0.015 < 0.003 < 0.003 < 0.003 

0.068 0.11 < 0.003 0.079 0.003 

0.044 0.042 < 0.003 < 0.003 0.005 

0.38 < 0.003 0.049 0.024 

< 0.003 < 0.015 < 0.003 < 0.003 < 0.003 
< 0.01 < 0.05 < 0.01 < 0.01 < 0.01 
< 0.01 < 0.05 < 0.01 < 0.01 < 0.01 
< 0.01 <0.05 < 0.01 < 0.01 < 0.01 
< 0.01 <0.05 < 0.01 < 0.01 < 0.01 
< 0.01 <0.05 < 0.01 < 0.01 < 0.01 

< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 
< 0.001 < 0.005 < 0.001 < 0.001 < 0.001 
< 0.01 <0.05 < 0.01 < 0.01 < 0.01 
< 0.3 < 1.5 < 0.3 <0.3 <0.3 

0.652 0 0.149 0.058 

-



- - - - - - - - - - - - - -
Table 3 - Analytical Results for Organochlorine Pesticides in SoiJ 

Brooks Brook, Yukon 

Sample ID 
Date Sampled 

Depth 
Parameter Units 

Aldrin ug/g 
alpha-BHC ug/g 
beta-BHC ug/g 
delta-BHC ug/g 
gamma-BHC (Lindane) ug/g 

alpha-Chlordane ug/g 

gamma-Chlordane ug/g 

p,p-000 ug/g 

o,p-DDE ug/g 

p,p-DDE ug/g 

o,p-DDT ug/g 

p,p-DDT ug/g 

Dieldrin ug/g 

Endosulfan I ug/g 
Endosulfan II ug/g 
Endosulfan Sulphate ug/g 
Endrin ug/g 
Endrin Aldehyde ug/g 
Heptachlor ug/g 
Heptachlor Expoxide ug/g 
Methoxychlor ug/g 
Toxaphene ug/g 

Total Organochlorine Pesticides ug/g 

Exceeds Individual Organochlorine -

Pesticide Criteria of 0.5 ug/g 

Exceeds Total Organochlorine 

Pesticide Criteria of 2 ug/g 

Exceeds Total Organochlorlne 

Pesticide Concentration of 1 O ug/g 

1102 1102N 
Oct, 1998 Sep,1998 
0-10cm 0-10 cm 

< 0.001 < 0.001 
< 0.001 < 0.001 
< 0.001 < 0.001 
< 0.001 < 0.001 
< 0.001 < 0.001 

< 0.005 < 0.005 

< 0.005 < 0.005 

< 0.005 0.1 

< 0.003 < 0.003. 

0.008 0.12 

< 0.003 0.018 

0.029 • • • 
< 0.003 < 0.003 
< 0.01 < 0.01 
< 0.01 < 0.01 
< 0.01 < 0.01 
< 0.01 < 0.01 
< 0.01 < 0.01 

< 0.001 < 0.001 
< 0.001 < 0.001 
< 0.01 < 0.01 
<0.3 <0.3 

0.037 0.898 

INAC 
File: 316 - 003 

1104 1106 1108 1201 1205 
Oct, 1998 Sep,1998 Sep,1998 Oct, 1998 Oct, 1998 
0-10cm 0-10cm 0-10cm 0-10cm 0-10cm 

< 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
<0.005 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.005 < 0.001 < 0.001 < 0.001 < 0.001 

< 0.025 < 0.005 < 0.005 < 0.005 < 0.005 

< 0.025 0.021 0.011 < 0.005 < 0.005 

0.26 0.15 0.12 0.012 < 0.005 

< 0.015 <0.003 <0.003 < 0.003 < 0.003 

< 0.015 0.051 0.049 < 0.003 < 0.003 

0.11 0.14 0.18 0.011 < 0.003 

0.36 0.92 0.58 0.024 < 0.003 

< 0.015 <0.003 <0.003 < 0.003 < 0.003 
<0.05 < 0.01 < 0.01 < 0.01 < 0.01 
<0.05 < 0.01 < 0.01 < 0.01 < 0.01 
<0.05 < 0.01 < 0.01 < 0.01 < 0.01 
<0.05 < 0.01 < 0.01 < 0.01 < 0.01 
<0.05 < 0.01 < 0.01 < 0.01 < 0.01 

< 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
< 0.005 < 0.001 < 0.001 < 0.001 < 0.001 
<0.05 < 0.01 < 0.01 < 0.01 <0.01 
< 1.5 < 0.3 < 0.3 <0.3 <0.3 

0.73 1.282 0.94 0.047 0 

9 

- - - - -
1207 1209 1407 

Oct, 1998 Oct, 1998 Oct, 1998 
0-10cm 0-10cm 0-10cm 

< 0.005 < 0.001 < 0.005 
< 0.005 < 0.001 < 0.005 
< 0.005 < 0.001 < 0.005 
< 0.005 < 0.001 < 0.005 
< 0.005 < 0.001 < 0.005 

< 0.025 < 0.005 < 0.025 

< 0.025 < 0.005 < 0.025 

0.09 <0.005 < 0.025 

< 0.015 < 0.003 < 0.015 

< 0.015 0.016 < 0.015 

< 0.015 < 0.003 < 0.015 

0.09 0.019 < O.Q15 

< 0.015 < 0.003 < 0.015 
< 0.05 < 0.01 <0.05 
< 0.05 < O.Q1 <0.05 
<0.05 < 0.01 <0.05 
<0.05 < 0.01 <0.05 
<0.05 < 0.01 <0.05 

< 0.005 < 0.001 < 0.005 
< 0.005 < 0.001 < 0.005 
< 0.05 < 0.01 <0.05 
< 1.5 <0.3 < 1.5 

0.18 0.035 0 



- - - - - - - - - - - - - -Table 3 • Analytical Results for Organochlorine Pesticides in Soi! 

Sample ID 
Date Sampled 

Depth 
Parameter Units 

Aldrin ug/g 
alpha-BHC ug/g 
beta-BHC ug/g 
delta-BHC ug/g 
gamma-BHC (Lindane) ug/g 

alpha-Chlordane ug/g 

gamma-Chlordane ug/g 

p,p-DDD ug/g 

o,p-DDE ug/g 

p,p-DDE ug/g 

o,p-DDT ug/g 

p,p-DDT ug/g 

Dieldrin ug/g 

Endosulfan I ug/g 
Endosulfan II ug/g 
Endosulfan Sulphate ug/g 
Endrin ug/g 
Endrin Aldehyde ug/g 
Heptachlor ug/g 
Heptachlor Expoxide ug/g 
Methoxychlor ug/g 
Toxaphene ug/g 

Total Organochlorine Pesticides ug/g 

Exceeds Individual Organochlortne --

Pesticide Criteria of 0.5 ug/g 

Exceeds Total Organochlorine 

Pesticide Criteria of 2 ug/g 

Exceeds Total Organochlorine 

Pesticide Concentration of 1 O ug/g 

1508 
Oct, 1998 
0-10cm 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

< 0.005 

< 0.005 

0.07 

< 0.003 

0.034 

< 0.003 

0.004 

< 0.003 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.001 
< 0.001 
< 0.01 
<0.3 

0.108 

Brooks Brook, Yukon 
INAC 

File: 316 • 003 

1704 1002N 1104N 1203N 
Oct, 1998 Oct, 1998 Oct, 1998 Oct, 1998 
0-10cm 0-10cm 0-10cm 0-10cm 

< 0.005 < 0.005 < 0.005 < 0.005 
< 0.005 < 0.005 < 0.005 < 0.005 
< 0.005 < 0.005 < 0.005 < 0.005 
< 0.005 < 0.005 < 0.005 < 0.005 
< 0.005 < 0.005 < 0.005 < 0.005 

< 0.025 < 0.025 < 0.025 < 0.025 

< 0.025 < 0.025 < 0.025 <0.025 

0.081 0.12 0.15 0.14 

< 0.015 < 0.015 < 0.015 < 0.015 

0.092 0.41 0.34 0.34 

0.019 0.081 0.05 0.03 

0.28 I • 0.41 0.07 

< 0.015 < 0.015 < 0.015 < 0.015 
<0.05 <0.05 <0.05 <0.05 
<0.05 <0.05 <0.05 <0.05 
<0.05 <0.05 <0.05 <0.05 
<0.05 <0.05 <0.05 <0.05 
<0.05 < 0.05 <0.05 <0.05 

< 0.005 < 0.005 < 0.005 < 0.005 
< 0.005 < 0.005 < 0.005 < 0.005 
<0.05 <0.05 <0.05 <0.05 
< 1.5 < 1.5 < 1.5 < 1.5 

0.472 1.221 0.95 0.58 

10 

1205N 1302N 
Oct, 1998 Oct, 1998 
0-10cm 0-10cm 

< 0.005 < 0.005 
< 0.005 < 0.005 
< 0.005 < 0.005 
< 0.005 < 0.005 
< 0.005 < 0.005 

< 0.025 < 0.025 

< 0.025 < 0.025 

0.09 0.049 

< 0.015 < 0.015 

< 0.015 0.06 

0.02 < 0.015 

0.05 < 0.015 

< 0.015 < 0.015 
< 0.05 <0.05 
< 0.05 <0.05 
<0.05 <0.05 
<0.05 <0.05 
<0.05 <0.05 

< 0.005 < 0.005 
< 0.005 < 0.005 
<0.05 <0.05 
< 1.5 < 1.5 

0.16 0.109 

- - - - -
1502N 1504N 1701N 

Oct, 1998 Oct, 1998 Oct, 1998 
0-10cm 0-10cm 0-10cm 

< 0.005 < 0.005 < 0.001 
< 0.005 < 0.005 < 0.001 
< 0.005 < 0.005 < 0.001 
< 0.005 < 0.005 < 0.001 
< 0.005 < 0.005 < 0.001 

< 0.025 < 0.025 < 0.005 

< 0.025 < 0.025 < 0.005 

0.14 0.066 0.033 

< 0.015 < 0.015 < 0.003 

0.065 0.11 0.042 

0.024 0.049 < 0.003 

0.085 0.46 0.051 

< 0.015 < 0.015 < 0.003 
<0.05 <0.05 < 0.01 
< 0.05 <0.05 < 0.01 
< 0.05 <0.05 < 0.01 
< 0.05 <0.05 < 0.01 
<0.05 <0.05 < 0.01 

< 0.005 < 0.005 < 0.001 
< 0.005 < 0.005 < 0.001 
< 0.05 <0.05 < 0.01 
< 1.5 < 1.5 < 0.3 

0.314 0.685 0.126 



- - - - - - - - - - - - - -Table 3 - Analytical Results for Organochlorine Pesticides in Soi! 

Sample ID G2 
Date Sampled Oct, 1998 

Depth 0-10cm 
---~~----------.----.. ...... __ e"!',t-,----t 

Aldrin ug/g 
alpha-BHC ug/g 
beta-BHC ug/g 
delta-BHC ug/g 
gamma-BHC (Lindane) ug/g 

alpha-Chlordane ug/g 

gamma-Chlordane ug/g 

p,p-DDD ug/g 

o,p-DDE ug/g 

p,p-DDE ug/g 

o,p-DDT ug/g 

p,p-DDT ug/g 

Dieldrin ug/g 

Endosulfan I ug/g 
Endosulfan II ug/g 
Endosulfan Sulphate ug/g 
Endrin ug/g 
Endrin Aldehyde ug/g 
Heptachlor ug/g 
Heptachlor Expoxide ug/g 
Methoxychlor ug/g 
Toxaphene ug/g 

Total Organochlorine Pesticides ug/g 

Exceeds Individual Organochlorine --

Pesticide Criteria of 0.5 ug/g 

Exceeds Total Organochlorine 

Pesticide Criteria of 2 ug/g 

Exceeds Total Organochlorine 

Pesticide Concentration of 1 O ug/g 

< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

< 0.025 

< 0.025 

0.08 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

< 0.005 
< 0.005 
<0.05 
< 1.5 

1.01 

Brooks Brook, Yukon 
INAC 

G9 
Oct, 1998 
0-10cm 

<0.01 
< 0.01 
< 0.01 
<0.01 
< 0.01 

0.15 

0.076 

<0.1 
< 0.1 
< 0.1 
< 0.1 
<0.1 

<0.01 
<0.01 
< 0.1 
<3 

File: 316 - 003 

11 

- - - - -



-------------------
Table 4- Analytical Results for EPH in Soil Around New Cook Shack 

Brooks Brook, Yukon 
INAC 

File: 316 - 003 

Date Sampled Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Oct, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 
Sample ID 10SA I 107A I 108A I 204A I 20SA I 208A I 210 ., 303A I DUP303AI - 304A I 305A 

Depth cm) 0-10 0-10 0-10 0-10 0-10 0-10 0-10 0-10 0-10 0-10 I'!-~--""""!"--------~-.~·-'"'!_.~_--'"'!,!"'!',~ ... ~--..... 
LEPH-uncorrected for PAH's I 1000 
HEPH-uncorrected for PAH's 1000 

ug/g 
ug/g 

<250 
<250 

<250 
490 

< 250 
<250 

<250 
<250 

< 250 <250 <250 
490 

<250 
<250 

< 250 
< 250 

<250 
<250 

< 250 

Date Sampled Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Oct, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 
Sample ID 306A I DUP306AI 306B I 307A I 308A I 309 I 403A I 403B I 404A I 40SA I 406A 

Depth (cm 0-10 0-10 20-30 0-10 0-10 0-10 0-10 20-30 0-10 0-10 0-10 .. __________ ..,,_.-!,~. - ........ ---.......... ~. - ..... 

LEPH-uncorrected for PAH's I 1000 
HEPH-uncorrected for PAH's 1000 

Parameter Criteria* 

LEPH-uncorrected for PAH's 1000 
HEPH-uncorrected for PAH's 1000 

ug/g 
ug/g 

Sample ID 
Date Sampled 

Depth (cm) 
Units 

ug/g 
ug/g 

DUP406A 
Aug, 1998 

0-10 

<250 
<250 

406B 408A 410 S03A 
Aug, 1998 Aug, 1998 Oct, 1998 Aug, 1998 

20-30 0-10 0-10 0-10 

<250 <250 <250 <250 
<250 270 320 <250 

< 250 
740 

S04A 
Aug, 1998 

0-10 

<250 
<250 

< 250 
< 250 

S04B 
Aug, 1998 

20-30 

< 250 
< 250 

< 250 
< 250 

SOSA 
Aug, 1998 

0-10 

< 250 
< 250 

< 250 
540 

S06A 
Aug, 1998 

0-10 

<250 
<250 

< 250 

S07A 
Aug, 1998 

0-10 

< 250 
900 

< 250 
< 250 -
S08A 

Aug, 1998 
0-10 

< 250 
< 250 

Sample ID 5C>9A ,- 60SA I DUP605AI 606A F607A,.- 607B I 608A ·1 609A I 707A I 708A I 709A 
Date Sampled Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 Aug, 1998 

______________ D_e._pt_h_(c_m...,.) 0-10 0-10 0-10 0-10 0-10 20-30 0-10 0-10 0-10 0-10 0-10 
Parameter Criteria * Units 

LEPH-uncorrected for PAH's I 1000 
HEPH-uncorrected for PAH's 1000 

"YCSR Criteria - Malrix Criteria for Resldentlal/Parldand Use 

Exceeds Criteria W411111N 

ug/g 
ug/g 

<250 
< 250 

<250 
<250 

<250 
<250 

<250 <250 
<250 

< 250 
<250 

<250 
<250 

< 250 
< 250 

< 250 < 250 
< 250 

< 250 
< 250 



-------------------
Table 4- Analytical Results for EPH in Soil Around New Cook Shack 

Brooks Brook, Yukon 
INAC 

File: 316 - 003 

Sample ID 808 811 1106 1108 1205 1207 1209 
Date Sampled Oct, 1998 Oct, 1998 Oct, 1998 Oct, 1998 Oct, 1998 Oct, 1998 Oct, 1998 

Depth (cm] 0-10 0-10 0-10 0-10 0-10 0-10 0-10 
Parameter Criteria• Units 

LEPH-uncorrected for PAH's 1000 ug/g <250 <250 < 250 <250 <250 < 250 <250 
HEPH-uncorrected for PAH's 1000 ug/g <250 < 250 370 650 <250 <250 <250 

"YCSR Clilaria - Matrix Criteria for Relldenllal/Parldand Use 

Exceeds Clilaria WM111M 
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RESULTS of ANALYSIS of WATER SAMPLES 
(TEH & PAHs Using YCSR Generic Criteria for Aquatic Life) 

PROJECT No. FIGURE 9 
· 316-003.01 March 1999 
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TP16 

H97-119 

TP15 
Generator 

(F oundotion AB) T38 

9H97-10 

TP17 .. 

9H98-24 

9H98-21 

9H98-22 

0H98-25 
97.624m 

9H98-26 

H97-12 
97.480m 

0H98-23 
97.893m 

0H97-15 
97.413m 

0H98-20 
98.065m 

9H98-19 

H98-18 
-'97.836m 

-'H97-16 
97.806m 

9H98-17 

~ 
0 

e 
m 

Stream 
97.901m : 

C/J 
~ 
0 
e 

m 

LEGEND 

H98-23
0
--Monitoring Well 

97.893m -Groundwater Elevation on August 21, 1998 

H98-24e Borehole 

H 

CLIENT: 

RA RESOURCE CONSULTANTS LTD. 
Suite 410, 1190 Hornby Street 
Vancouver, 8.C. V6Z 2K5 

INDIAN & NORTHERN AFFAIRS CANADA 
OJECT Na. 

SCALE 1 :250 Approximate 
metres 

0 5 10 

BROOKS BROOK 
FOUNDATION AB 

GROUNDWATER ELEVATIONS 
(August 21, 1998) 

316-003.01 March 1999 FIGURE 10 
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/ 
/ Approximate 

Assembly \-loll 

1502.l'I o 
0 11041'1 

o ,2.031'1 

o 1302.l'I 

New Cook Shack --- 0 12.01 

0 1407 

0 707 

® 1309 e 11os _ 
o 12.09 

0 709 

0 610 

12. 

LEGEND 

0 

e 406 
507 

e 309 

"314 Grid Station (July 1998) DITCH 
• >0.5ppm Individual OCP 

0 >0.5ppm Total OCP (DDT+DDE+DDD) BY IA* 

o <0.5ppm Individual OCP 

<0.5ppm Total OCP (DDT+DDE+DDD) BY IA* 

*IA = lmmunoAssay Field Test Kit 

11\1108N 

Old 

/'',,...o407N l ',,,~ 2.0 ® aost-1 

505t-1e ' ,,,, . / 
e 604l'I POLE--O '',,,../ 

e 404l'I 3051'10 0 9061'1 

0 2.02. 

e B02. 

e 2.M 

o SM 0 1003 

0 1508 

0 912. 

NOTES: Surface Samples "'0-10cm deep: ...... . ......... $~0:¢( ·. ·. ·. ·. ·.: .· .· .. _' .. : .· .... .. .. · · · · 

SCALE 1 :750 (Approximate) 
metres . 

0 15 30 

BROOKS BROOK 

Foundation 'K' 

Foundation "p" 

R·EsouRcE coNsuLTANTs LTD. RESULTS of ANALYSIS of SOIL SAMPLES 
-------~-~~-t~_oi_;e

0
_r:_~_~t_.°v_~_~m_t_ls_

5
_tre-et ___ for INDIVIDUAL O C P s USING O. 5 ppm CRITERIA 

CLIENT: 

INDIAN & NORTHERN AFFAIRS CANADA 
PROJECT No. 

316-003.01 March 1999 FIGURE 11 
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/ 
/ Approximate 

f:,.ssernbly 

1502N o 

New Cook Shack ___ _ 

0 1104N 

0 1203N 
o 1302N 

0 

01102N 

"1108N 

Old 

;"--.,.o407N l_ -----~ 20 508N 

505No ,,_ , 
o 604NPOLE--O ''·· , ,, / 

e 404N 305Nc ,. 
0 906N 

Foundation 'K' 

0 15041'1 

0 1205 

0 1407 

602 o 
• 103 

0 1\04 
402 

e 503 
o 604 e 403 

705 504 0 303 
O 404 

1106 605 • 
0 1207 0 0 505 

0 606 
0 707 

~ \309 0 ,108 
o '\209 

0 709 

0 

0 406 
507 

0 407 
e 307 

0 202 
0 90\ 

0 802 

0 804 

0 905 ~ 

. 408 

0 509 
0 610 

~ 06 . {,,· ··~ c \704 

e 107 1gos \ . · Old Foundation "p" 

e S08 
e 907 "~- ,sos 

o\508 

,ooo \609 

@ \\3 . 0 912 
\· ' 

LEGEND 

,.:314 Grid Station (July 1998) DITCH 
• >2ppm Total OCP 

0 >2ppm Total OCP (DDT+DDE+DDD) BY IA* 

o <2ppm Total OCP 

<2ppm Total OCP (DDT+DDE+DDD) BY IA* 

*IA = lmmunoAssay Field Test Kit 

NOTES: Surface Samples NQ-10cm deep ... __ ._ . . . . . .. · ·sROO~-- ·. ·. ·. ·. ·_: _· _· _·: _· _·: _· _· _· _·: : _· 
. . . . ·:.:..· :.:..· ·--·· ------__;_-..:...:..:..:...:....:_ 

CLIENT~ 

RESOURCE CONSULTANTS LTD. 
Suite 410, 1190 Homby Street 
Vancouver, B.C. VSZ 2K5 

INDIAN & NORTHERN AFFAIRS CANADA 

SCALE 1 :750 (Approximate) 
metres . 

0 15 30 

BROOKS BROOK 
RESULTS of ANALYSIS of SOIL SAMPLES 

for TOTAL OCPs USING 2ppm CRITERIA 
PROJECT No. 

316-003.01 March 1999 FIGURE 12 
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. .,110BN / Assembly 
Old Foundation 'K' 

/ " . Approximate 

15021'1 o 

New Cook Shack ----

0 11041'1 

0 12031'1 
o 13021'1 

0 

01102N 

' 0 1201 0101\'l 

0 i\04 

602 o 
0 703 

. 301 

402 

e G9 
o i02N 

l:) .201N 

0 1205 
e 503 

o 604 e 403 0 202 
0 90i 

705 504 0 303 
O 404 

0 1106 605 • 
0 1207 0 505 

0 709 

0 606 

0 

0 406 
507 

0 305 

e 206 

0 802 

0 804 
0 105 

0 905 ~. . 

0 509 

0 407 
e 307 

. 408 ,1,06 \ ,/ \ 1704 
. \ C 

• 107 '%06 
\ , Old .Foundation "p" 

e 907 \ _ ~ ~ 
0808 .,- ~ 

0 610 
e 309 

909 o\508 

,2 

0 912 

LEGEND . · ···· 

"314 Grid Station (July 1998) DITCH 
• > 1 Oppm Total OCP 

0 >10ppm Total OCP (DDT+DDE+DDD) BY IA* 
0 < 1 Oppm Total OCP 

<10ppm Total OCP (DDT+DDE+DDD) BY IA* 

*IA = lmmunoAssay Field Test Kit 

NOTES: Surface Samples NQ-10cm deep. . _. _ ....... · "o6{ · .... · .. · · .. · .. · .. · .. · 
.- ... -· .. £?~ ... . ··· ·· ·· ····· ······· .. ····· ·· ·. 

SCALE 1 :750 (Approximate) 
metres . 

0 15 30 

BROOKS BROOK 
RESOURCE CONSULTANTS LTD. 
Suite 410, 1190 Hornby Street 
Vancouver, B.C. V6Z 2K5 

RESULTS of ANALYSIS of SOIL SAMPLES 
for TOTAL OCPs USING 1 Oppm CRITERIA 

Gl:IENT: 

INDIAN &: NORTHERN AFFAIRS CANADA 
PROJECT No. 

316-003.01 March 1999 FIGURE 13 
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! .,., .\ / ,t,.ssernbly \-\all 
Old Foundation 'K' 

/ Approximate 

New Cook Shock --

\/'\---Old Eo,ndot;on "P" 
\_,,,/ , . 

LEGEND 

" 31 4 Grid Station (July 1998) 
DITCH 

. ·· · ·· ··· . ... 

• > 1 OOOppm HEPH 

~ < 1 OOOppm HEPH & LEPH 

NOTE: Surface Samples "'0-10cm deep. . .. .. . .... · .......... .. · .. . 

. . . . . . . . . . . . . ·.·.· '$R.9<?~ .. ... ... ... ........ .. . 

·· ···- .. ~ROOKS 
. · ··· ·· · · ·· 

H ~.adf. ,.e_. RA RESOURCE CONSULTANTS LTD. r -~If._ Suite 410, 1190 Homby Street 
Vancouve_r, B.C. V6Z 2K5 

CLIENT: 

INDIAN & NORTHERN AFFAIRS CANADA 

SCALE 1 :750 (Approximate) 
metres . 

0 15 30 

BROOKS BROOK 
RESULTS of ANALYSIS of SOIL SAMPLES 

for HEPH 
PROJECT No. 

316-003.01 March 1999 FIGURE 14 
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Project: BROOK'S BROOK 
Project No.: 31 6-003. O 1 
Date: August 18, 1 998 
Elevation: -

aS 
'II: E >-

~E -(I) - Cl) 

... 8: a. .c. .c. 0 
::J_ - - .0 a~ E Q. Q. E 

0 Q) Q) > g.o en Cl 0 en Surface 

BOREHOLE 
H98-17 

Soil Description 

Location: Brook's Brook, Yukon Territory 
Contractor: Midnight Sun Drilling (CME Rig) 
Method: 8" Hollow Stem Auger 

- 3" Split Spoon Sampling 
Logged By: Phil Scalia 

E 
.c. 
0. 
(I) 
Cl 

Borehole 
Backfill 

Not 
Read 

0-3.05m SAND & GRAVEL, medium grained sand, gravel 
<5cm diameter, rounded; brown, damp 0-0.30m 

Bentonite 

H98-17 
5' 

@1.83m, no staining or odour, wet 

1.98m, no odour, no staining to EOH 

1 -:-:-:-:-:-

3 :=:=:=:=:=: 

0.30-4.27m 
Cuttings 

i-:-::-~:;,.;...i..- 3.05-3.81 m SAND, coarse grained, little gravel <2.5cm diamete 
wet 

--+=:;.:,=:,;~ @3.81m, refusal after 15cm, chunks of concrete, sand & gravel 
in bit 

E.O.H. at 3.96m 

5 

Cllent: 
INDIAN & NORTHERN AFFAIRS CANADA 
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Project: BROOK'S BROOK Location: Brook's Brook, Yukon Territory 
Project No.: 316-003.01 MONITORING Contractor: Midnight Sun Drilling (CME Rig) 
Date: August 1 8, 1 998 WELL Method: 8" Hollow Stem Auger . 898 18 - 3" Split Spoon Sampling 
Elevation: Gnd=99.639m, TOP=l00.136m - Logged By: Phil Scalia 

J- 'It: E NOTE: Hole H97-12 used as the benchmark for 1998 _E 
~ §_ a, :: "5 drilling. The top of stickup of Hole H97-12 was 
:5 .Q. a. .c .c .o assigned the elevation of 1 OOm. 
8. E a.a.E 
.Q>

0
~ ,9. 

0
0> 

0
0> ,-::: Soil Description 

-- v, v, Surface 
Not 

Read 

H98-18 
2.5' 

H98-18 
4' 

H98-18 2 
6.5' 

(6.5-7') 

H98-18 
7.5' 

Cllent: 

0-2.13m SAND, SILT, ORGANICS, trace gravel; brown, 
moist 

1.22-1.68m, Stained Dark-Grey, Strong Hydrocarbon Odour 

1.68-2.13m, Hydrocarbon Odour, Shean, wet 

__ .......,._ 2.13-2.59m SILT, grey, wet 
- Hydrocarbon Odour to 1.98m 

1.98m, no odour, no staining to EOH 

E.O.H. at 2.59m 

INDIAN & NORTHERN AFFAIRS CANADA 

.c a. 
Q) 
Q 

3 

4 

5 

Piezometer 
Construction 

Details 
Well Protector 
Sticku = 0.497m 

0.00-0.76m 
Bentonite Chips 

August 21. 1998 
Elev.=97.836m 
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Project: BROOK'S BROOK 
Project No.: 31 6-003. 0 l 
Date: August l 8, 1998 
Elevation: -

Q) 
~ E a5E -Q) - Cl) 

-=a - 0 a. .c .c :::,_ - - .0 

8.~ E a. a. E 
0 Q) (]) > go en 0 0 en Surface 

BOREHOLE 
H98-19 

Soil Description 

Location: Brook's Brook, Yukon Territory 
Contractor: Midnight Sun Drllllng (CME Rig) 
Method: 8" Hollow Stem Auger 

- 3" Split Spoon Sampling 
Logged By: Phil Scalia 

E - Borehole 
Backfill 

Not 
Read 

0-1.91 m SAND, coarse grained, trace organics, trace gravel; 
- Stained Dark-Grey, Strong Hydrocarbon Odour 

H98-19 
4.5' 

H98-19 
5.5' 

H98-19 
7.5' 

Client: 

..,.........__ 1.91-2.59m SILT, grey 
- Hydrocarbon Odour to 1.83m 

1.98m, no odour, no staining to EOH 

E.O.H. at 2.59m 

INDIAN & NORTHERN AFFAIRS CANADA 

3 

4 

5 

0-2.59m 
Cuttings 
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Location: Brook's Brook. Yukon Territory 
Project: BROOK'S BROOK MONITORING Contractor: Midnight Sun Drllllng (CME Rig) 
Project No.: 316-003.01 WELL Method: 8" Hollow Stem Auger 
Date: August 19, 1998 - 3" Split Spoon Sampling 
Elevation: GND=99.809m. TOP=l00.365m H98-20 Logged By: Phil Scalia 

a5 NOTE: Hole H97- 1 2 used as the benchmark for 1 998 E 
d>E =11: E ::: "' drilling. The top of stickup of Hole H97-12 was 
~ 8: ! .c .c ~ assigned the elevation of 1 OOm. 
~ E g g E Soil Description 
go a o o ~ Surface 
Not 

Read 

H98-20 
5.5' 

(5.5-6') 

Client: 

0-1.75m SAND & GRAVEL, very little recovery to 1.68m 
(pushing rock); brown, dry 
- no odour or staining 

1.68-1.75m, Hydrocarbon Odour 
6 -t-. ..., .... = ... '."1-.. -1.75-2.59m SILT, grey, wet 

- Hydrocarbon Odour to 1.83m 

7 ........ . 
2.13m, no odour, no staining to EOH 

8 ....... .. 

E.O.H. at 2.59m 

INDIAN & NORTHERN AFFAIRS CANADA 

3 

4 

5 

Piezometer 
Construction 

Details 
Well Protedor 
Sticku = 0.556m 

0-0.30m 
Bentonite 
Grout 

0.30-0.76m 
Bentonite Chips 

August21. 1998 
EleV.=98.065m 
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Project: BROOK'S BROOK 
Project No.: 316-003.01 
Date: August 1 9, 1 998 
Elevation: -

BOREHOLE 
H98-21 

a5 >-
~E ~8: :,_ 

8.§ 
go 
Not 

Read 

'It: 
(I) 

a. 
E 
0 
(/) 

H98-21 
10' 
(10-

10.75') 

Client: 

E -.c -a. 
(I) 
Q 

-:t::.. (I) 

.c 0 - .a a. E (I) > Soil Description Q (/) Surface 
0-3.20m SAND & GRAVEL, 

- no odour or staining 

@ 2.13m, gets wet 

_ ......... _ 3.20-3.51 m SILT, grey, wet 
- no odour or staining 

E.O.H. at 3.51 m 

INDIAN & NORTHERN AFFAIRS CANADA 

Location: Brook's Brook, Yukon Territory 
Contractor: Midnight Sun Drilling (CME Rig) 
Method: 8" Hollow Stem Auger 

- 3" Split Spoon Sampling 
Logged By: Phil Scalia 

E 
.c a. 
(I) 
Q 

4 

5 

Borehole 
Backfill 

0-3.51m 
Cuttings 
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Project: BROOK'S BROOK 
Project No.: 31 6-003.01 
Date: August 1 9, 1 998 
Elevation: -

BOREHOLE 
H98-22 

Q) 
~ E a'>E -(I) ~ Cl) 

-= 8: Q. .c .c 0 ::,_ - - .Q 

&:S E a. a. E 
g·o 0 Q) Q) > Soil Description Cf) 0 0 Cf) Surface 
Not 0-3.20m SAND & GRAVEL, dry 
Read - no odour or staining 

1.98m, wet 

Silty Sand tense -50cm thick 

--=r,.,.~,,i.....,. 2.90-3.05m SILT, grey, wet 
- no odour or staining 

E.O.H. at 3.05m 

Cllent: 
INDIAN & NORTHERN AFFAIRS CANADA 

Location: Brook's Brook. Yukon Territory 
Contractor: Midnight Sun Drilling (CME Rig) 
Method: 8" Hollow Stem Auger 

- 3" Spilt Spoon Sampling 
Logged By: Phil Scalia 

E 
.c a. 
Q) 
0 

4 

5 

Borehole 
Backfill 

0-3.05m 
Cuttings 
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Location: Brook's Brook, Yukon Territory 
Project: BROOK'S BROOK MONITORING Contractor: Midnight sun Drilling (CME Rig) 
Project No.: 316-003.01 WELL Method: 8" Hollow Stem Auger 
Date: August 19, 1998 - 3" Spilt Spoon Sampling 
Elevation: GND=99.53m, TOP= 100.083m H98-23 Logged By: Phil Scalia 

a5 NOTE: Hole H97-12 used as the benchmark for 1998 
ij)E ~ I 2 Cl) drilling. The top of stickup of Hole H97-12 was 
5 8: ! .c .c 2 assigned the elevation of 1 OOm. 
8.~ E g. g. E Soil Description 
go a c c ;f; Surface 
Not 0-1.52m SAND, grey, damp 

Read - no odour or staining 

H98-23 
6' 

Client: 

f...=--i,-.,....,,.,..,__ 1.52-1.68m SAND & GRAVEL, brown, no odour or staining 

-+"--'+- 1.68-2.59m SILT, grey, wet, to 2.13m, drove twice, 
1 st=No Recovery, 2nd=0.30m Recovery 
- Slight Hydrocarbon Odour to 2.13m 

2.13m, no odour, no staining to EOH 

E.O.H. at 2.59m 

INDIAN & NORTHERN AFFAIRS CANADA 

3 

4 

5 

Piezometer 
Construction 

Details 
Well Protector 
Sticku =0.553m 

0-0.30m 
Bentonite 
Grout 

August 21, 1998 
Elev.=97.893m 
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Project: BROOK'S BROOK 
Project No.: 31 6-003. O 1 
Date: August 19, 1998 
Elevation: -
a5 >-
~E ._ 8: :::,_ 

'II: E :: 
.c 
a. 
Q) 

.,, 
0 
.0 
E 

BOREHOLE 
H98-24 

a~ 
g~ 

Q) 

a. 
E 
0 
(I) 0 > 

(I) Surface 
Soil Description 

Not 
Read 

0-2.59m SAND & GRAVEL, brown, moist, 
- no staining 
- no odour to 1.98m 

Location: Brook's Brook. Yukon Territory 
Contractor: Midnight Sun Drllllng (CME Rig) 
Method: 8" Hollow Stem Auger 

- 3" Spilt Spoon Sampling 
Logged By: Phil Scalia 

E -.c 
a. 
Q) 
0 

~ 
~ 

Borehole 
Backfill 

0-2.90m 
Cuttings 

@ 1.98m, wet, • Strong Hydrocarbon Odour to 2.44m 2 -:-:-:-:-:-

Cllent: 

2.44m, Hydrocarbon Odour 

-+-.........,,+--2.59-2.90m SILT, grey, wet 
- no odour or staining 

E.O.H. at 2.90m 

INDIAN & NORTHERN AFFAIRS CANADA 

3 

4 

5 
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Location: Brook's Brook. Yukon Territory 
Project: BROOK'S BROOK MONITORING Contractor: Midnight Sun Drilling (CME Rig) 
Project No.: 316-003.01 WELL Method: 8" Hollow Stem Auger 
Date: August 20, 1998 - 3" Spilt Spoon Sampling 
Elevation: GND=99.768m. TOP=l00.324m H98-25 Logged By: Phil Scalia 

J- '*to NOTE: Hole H97- l 2 used as the benchmark for 1998 
~ E <D .s ~ en drilling. The top of stickup of Hole H97-12 was 
.... 8: o. .c .c O assigned the elevation of 1 OOm. ::,_ - - .0 
8.~ E ~ ~ E Soil Description 
go ~ o o ~ Surface 
Not 0-2.29m SAND & GRAVEL, brown.damp, 

Read - no odour or staining 

H98-25 
5.5' 

Client: 

1.68-2.29m, clay chunks, wet 

~~......._ 1.68-2.59m SILT, grey, wet, 
- no odour or staining 

E.O.H. at 2.59m 

INDIAN & NORTHERN AFFAIRS CANADA 

3 

4 

5 

Piezometer 
Construction 

Details 

0.30-0.76m 
Bentonite Chips 

August21, 1998 
Elev.=97.624m 
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Project: BROOK'S BROOK 
Project No.: 3 1 6-003. O 1 
Date: August 20, 1998 
Elevation: -

BOREHOLE 
H98-26 

Q) 
>-
~E 
- Q. ::, Q. a; 
go 
Not 

Reod 

'II:: 
(I) 

a. 
E 
0 
(/) 

H98-26 
5.5' 

Client: 

E -.c -Q. 
(I) 
C 

--- en 
0 .c .0 -Q. E (I) > Soil Description C (/) Surface 

0-1.83m SAND & GRAVEL, brown, moist, 
- no staining or staining 

@ 1.68m, wet 

1.83-2.59m SILT, grey, wet 
- no odour or staining 

E.O.H. at 2.59m 

INDIAN & NORTHERN AFFAIRS CANADA 

Location: Brook's Brook, Yukon Territory 
Contractor: Midnight Sun Drilling (CME Rig) 
Method: 8" Hollow Stem Auger 

- 3" Split Spoon Sampling 
Logged By: Phil Scalia 

E 
.c 
li 
Q) 

C 

3 

4 

s 

Borehole 
Backfill 

0-2.59m 
Cuttings 
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Project: BROOKS BROOK Location: Brooks Brook. Yukon Territory 
Project No.: 
Date Drilled: 
Elevation: 

I 'II: 
<I> 

i 
a. 
E 
0 en 

10-8' 

Client: 

281-008-01 BOREHOLE Contractor: Midnight Sun Drilling (CME Rig) 
Method: Auger (Hollow Stem) November 4, 1997 H97-10 
Lo 

E -~ en 
0 .c .c .0 Soil Description - -a. a. E <I> <I> > 0 0 en 

SURFACE 
0-2.13m SAND & GRAVEL 

- brown, dry, no staining, no odour 

~-+-......,4-- 2.13-4.42m SILT/clayey SILT 
- grey, wet, no staining, no odour 

......... 
E.0.H. at 4.42m 

ed By: 
- Split Spoon Sampling 

Phil Scalia 

E 
.c -a. 
<I> 
0 

Borehole 
Backfill 

0.91-2.44m 
Cuttings 

0-0.91m 
Bentonite 

2.44-4.42m 
Slough 

INDIAN & NORTHERN AFFAIRS CANADA 'a:~ & H.f.,RARES0URCEC0N8ULTANT8LTO. 
.,_.,._ 
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Project: BROOKS BROOK 
Project No.: 281-008-0 l 
Date Drilled: November 4. 1997 
Elevation: -
1 =It, 
~ Q) 

a. 
E 
0 

Cl) 

BOREHOLE 
H97-11 

Soil Description 

SURFACE 
0-2.29m SAND & GRAVEL 

Location: Brooks Brook, Yukon Territory 
Contractor: Midnight Sun Drilling (CME Rig) 
Method: Auger (Hollow Stem) 

- Spllt Spoon Sampling 
Lo ed By: Phil Scalia 

E 
.c. a. 
Q) 
0 

Borehole 
Backfill 

- brown, moist, no staining, no odour 

11-6' 1.83m = wet 

_.........__ 2.29-4.42m SILT/clayey SILT 

0-1.83m 
Cuttings 

- grey, wet, no staining, no odour 

1.83-4.42m 
Bentonite 

E.O.H. at 4.42m 

Client: 
INDIAN & NORTHERN AFFAIRS CANADA LOPER & H '-RA RESOURCE CONSULTANTS LTD. 

& A11ociate1 n. 
c .. .., ... ~ 



I 
I 
1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Project: BROOKS BROOK 
Project No.: 281-008-01 
Date Drilled: November 5, 1997 
Elevation: 1 oom (Relative) 
Q) ~ -in E :: .,, 
-"' (I) - -- a. .c .c .8 
g
~ E a a E a. 0 (I) CJ) > 

en a a en 

GROUNDWATER 
WELL 
H97-12 

Soil Description 

Location: Brooks Brook. Yukon Territory 
Contractor: Midnight Sun Drilling (CME Rig) 
Method: Auger (Hollow Stem) 

- Split Spoon Sampling 
Lo ed By: Phil Scalia 

- - C §. ~ 0 
CJ):;:: 

E .Q 
g-a 
CJ) "ln 
·- C 

Piezometer 
Construction 

Details 
NOTE: Hole H97-12 used as the benchmark for surveying of holes 
H97-14, H97-15 and H97-16. The top of stickup on Hole H97-12 
was assigned the elevation of 100m. 

Well Protector 
Stickup=0.61 m 

SURFACE 
SAND & GRAVEL 

- brown, pieces of glass 

12-7' 

2.44-4.47m SILT/clayey SILT 
- brown, wet 

Grey, wet to bottom 

E.O.H. at 4.27m 

Aug.21, 199 _ 
Elev.=97.480m • 

Bentonite=0.31 m 

0.31-0.91m 
Cuttings 

0.91-1.68m 
Bentonite 

1.68-3.81m 
Sand 

2.29-3.81m 
Screening 

Client: 
INDIAN & NORTHERN AFFAIRS CANADA 1a:~ & H.f.,RA RESOURCE CONSULTANTS LTO. 

c__. ..... ~ 
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Project: BROOKS BROOK 
Project No.: 281 -008-0 l 
Date Drilled: November 5. 1997 
Elevatlon: -

(I) 

a. 
E 
0 en 

E E Cl) 

.c .c a a 
(I) (I) 
Cl Cl 

0 
.a 
E 
> en 

BOREHOLE 
H97-13 

Soil Description 

SURFACE 
0-2.29m SAND & GRAVEL 

Location: Brooks Brook, Yukon Territory 
Contractor: Midnight Sun Drllllng (CME Rig) 
Method: Auger (Hollow Stem) 

- Spllt Spoon Sampling 
Lo ed By: Phil Scalia 

E 
.c 
+-
a. 
Q) 

Cl 

;;:: 
(I) 

c::: 

Borehole 
Backfill 

- brown, moist, no staining, no odour 

13-5' 

13-7.5' 

13-10' 

Client: 

1.98m - Staining & hydrocarbon odour 
--ia.-.....:.- 2.29-4.27m SILT/clayey SILT 

- grey, staining, hydrocarbon odour 
- odour strong in top 10cm 

3.81 m - slight hydrocarbon odour 

E.O.H. at 4.27m 

0-1.37m 
Cuttings 

1.37-4.27m 
Bentonite 

INDIAN & NORTHERN AFFAIRS CANADA \:~· & H/.,.RA RESOURCE CONSULTANTS LTO. 

c ... .-.. ...... 
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Project: BROOKS BROOK 
Project No.: 281-008-01 GROUNDWATER 

WELL 
H97-14 

Location: Brooks Brook. Yukon Territory 
Contractor: Midnight Sun Drilling (CME Rig) 
Method: Auger (Hollow Stem) Date Drilled: November 5, 1997 

Elevation: 100.05m (Relative) 
- Spilt Spoon Sampling 

Lo ed By: Phil Scalia 
1 ,.., 
.9 Q) 

0. 
E 
0 

Cl) 

14-5' 

Client: 

.c :E a. a. 
Q) <I) 
Q Q 

Soil Description 

NOTE: Hole H97-12 used as the benchmark for surveying of holes 
H97-14, H97-15 and H97-16. The top of stickup on Hole H97-12 
was assigned the elevation of 100m. 

SURFACE 
0-1.52m SAND & GRAVEL 

- brown, dry 

1.52-3.81m SILT/clayey SILT 
- grey, wet, no odour, no staining 

E.O.H. at 3.81 m 

Piezometer 
Construction 

Details 

Well Protector 
Stickup=0.61 m 

Bentonite=0.31 m 

0.31-1.07m 
Cuttings 

1.07-1.68m 
Bentonite 

1.68-3.81m 
Sand 

2.29-3.81m 
Screening 

3.81m 

INDIAN & NORTHERN AFFAIRS CANADA . . '~ ~~~ & HHRA RESOURCE CONSULTANTS LTD. 
CClfllUI.._.,.,_. 
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Project: BROOKS BROOK 
Project No.: 281-008-01 GROUNDWATER 

WELL 
H97-15 

Location: Brooks Brook. Yukon Territory 
Contractor: Midnight Sun Drilling (CME Rig) 
Method: Auger (Hollow Stem) Date Drilled: November 5, 1997 

Elevation: 100.153m (Relative) 
- Split Spoon Sampling 

Lo ed By: Phil Scalia 

15-5' 

Soil Description 

NOTE: Hofe H97-12 used as the benchmark for surveying of holes 
H97-14, H97-15 and H97-16. The top of stickup on Hole H97-12 
was assigned the elevation of 1 OOm. 

SURFACE 
0-1.68m SAND & GRAVEL 

- brown 

1.68-3.81m SILT/clayey SILT ~.21, 1998 
- grey, wet Elev.=97.413m 

- hydrocarbon odour & staining to 3.05m 

3.05m - no staining or hydrocarbon odour to bottom 

E.O.H. at 3.81 m 

Piezometer 
Construction 

Details 

Well Protector 
Stickup=0.61 m 

Bentonite=0.31 m 

- - 0.31-1.37m 
- Cuttings 

1.37-1.98m 
Bentonite 

1.98-3.81m 
Sand 

2.29-3.81m 
Screening 

End of Well 
3.81m 

Client: 
INDIAN & NORTHERN AFFAIRS CANADA 

. . ,_ 
~~~ & HHRA RESOURCE CONSULTANTS LTD. 

e_.-ho,..... 
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Project: BROOKS BROOK 
Project No.: 281-008-01 GROUNDWATER 

WELL 
897-16 

Location: Brooks Brook. Yukon Territory 
Contractor: Midnight Sun Drilling (CME Rig) 
Method: Auger (Hollow Stem) Date Drilled: November 5, 1997 

E ievation: 1 00. 21 6m ( Relative J 
- Split Spoon Sampling 

Lo ed By: Phil Scalia 
Q) 'II= -
.§ (I) I E. ,,, 
- C. .c .c :g 8. E a. a. E 
.C C <I> <I> > 
~ u, OOu, 

16-6' 

16-12' 

Client: 

Soil Description 

NOTE: Hole H97-12 used as the benchmark for surveying of holes 
H97-14, H97-15 and H97-16. The top of stickup on Hole H97-12 
was assigned the elevation of 100m. 

SURFACE 
0-3.51m SAND & GRAVEL 

- brown, moist 

Aug. 21. 1998 
Elev.=97.806m 

1.82-3.51m - Strong hydrocarbon odour, staining 

2.29-3.51m - heavy sheen on water 

3.51-4.11m SILT/clayey SILT 
- grey, wet, no odour 

E.O.H. at 4.11 m 

E <ii c: 
a,,2 
E..Q 
So 
(I) 1n 
·- C: 

Piezometer 
Construction 

Details 

Well Protector 
Stickup=0.61 m 

Bentonite=0.31 m 
0.31-0.61m 
Cuttings 
0.61-0.91m 
Bentonite 

0.91-4.11m 
Sand 
1.22-2.74m 
Screening 

INDIAN & NORTHERN AFFAIRS CANADA 
. ' ,_ 

~~~ & HH..RA RESOURCE CONSULTANTS LTD. 

c,..,rMQf,.._. 
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~onti _I -. ~ l'\J 400 Matheson Blvd. E., Suites 14 & 15 

~i.~vw- ·- Mississauga, ON L4Z 1 NS Canada 

;= diagnostix 

· ,- \NSER'T \1'1:~1rouara uunn ~011 1esr "'" 
,&.,5\JL 
llN . ~ssaY ENVR 000 31 

. ~u""'"q I eetofP 

Intended Use 

l,e EnviroGard 001· in Soil Test Kit is a qualitative 
or semi-quantitative field test for the detection of 

IDT -!,nd iLS metabolites DOD and DOE in soil. The 
viroGard DDT in Soil Tc.st Kit allows rapid semi­
antitalivc screening for DOT at 0.2, 1.0, and 10.0 

parts per million (ppm) in soils. 

Lst Principles I 
le EnviroGard DDT in Soil Test J<it is based on the 

e of polyclonal antibodies that birid either DDT or 
OT-Enzyme Conjugate. These antibodies arc 

immobilized to the walls of the test tubes. When 
lloT i.s present in the sample, it competes with the 
IDT-Enzyme Conjugate for 3 limited number of 
antibody binding sites. 

I 
I 
• 

A sample containing DDT is 3ddcd ro a test tube: 
containing Assay Diluent. DDT-En~yme 
Conjugate is then added to the test tube:. The 
DOT-Enzyme Conjugale competes with the DDT 
for the antibodr binding sites. 

After the incubation, the unbound moh:cules arc.~ 

I 
washed away. 

A. c:lear solution of chromogenic Substrate is then 
added to the test tube. In the presence of bound 

I 
DDT-Enzyme Conjugate, the: clear Substrate is 
converted to a blue color. One enzyme molecule 
can convert many Substrate molecules. 

Since there arc the same number of antibod\' 

l nding sites on every test tube and each test tub~ 
ceives lhe same number of DDT-En~yme 

Conjugate molecules, a sample that contains a low 
a,nccntr.uion or DOT allows the antibody to bind 
aany DDT-Enzyme Conjugate molecules. 

Therefore, a low concentration of DDT produces a 

f.rk blue solution. Conversely, a high concentration 
DDT allows fewer DDT-Enzyme Conjugate 

oleculc:s to be bound b)· the antihodies, resulting 
in a lighter blue solution. f oTE: Color is invcr!<c-lr proportion:il to l)l)'I' 

concentration. 

I 
I 

DarkP.r color= Lc1wl/'r ,onc;-t""ntralion 
Lighttr color= Hir,h~r c.-unC'cntratit.in 

Performance Characteristics 

The EnviroGard DOT in Soil Tcs1 Kil \viii no: 
differentiate between DDT, its metabolites, and 
other structurally similar compounds, but wilt detect 
their presence to differing degrees. The follo\ving 
Lable shows a number or compounds and the 
approximate concentration of each required to yield 
a posilive result (Lower Limit of Detection or LLD), 
aod the concentration required to inhibit one-half of 
t.hc color developed by the Negative Control OCSO). 
Concentration is in parts per million (ppm) in soil. 

Compound LLD IC50 
p,p'-00'1' (kit O.O'i . ')~ 

L.-) 

calibrator) 
p,p'-1.)1.)1.) 0.01 0.3 
p,p'.l)DE 0.18 3,6 
o,p'-Dl)T 4 93 
o,p'·DDD 0.4 11 

O,[J'-D0t 3 93 
DOA 0.002 0.04 

Chloropropylate 0.007 0.08 

en, orobenzilare 0.03 0.35 
D1cotol · 0.14 2 

Tetradifon 1.2 14 
Thiobcnarb 5 52 
·1 ebuconazole 7 ~ 

:\:cburon 17 284 
Crtloroxuron 24 216 
Monolinuron 25 714 

Diclofop 70 >1000 

The following compounds have lower limilS of 
detection> 100 ppm· 

::?,4-0 
<:hlorbromuron 
Chlc,rtoluron 
Dinul>~n:r.uron 
Lindanc 
;\1CPA l(:1d 
., H•c.-opmp 

4-chlorophenoxy2cc:Lic acid 
Chlordane 
Oicamba 
Diuron 
l.inuron 
,\1CPB 
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rrecautions 
• Treat DDT, solutions :hal .J potentially contaminated I . haurdous mau::rials. 

contain DD'r and 
soil $.imples a.s 

I 

• 

I 
I 
i 
• 

I 
I 

• 

I 

\I/here appropriacc, use gloves, proper protective 
clothing, and methods to contain and handle 
hazardous material. 

Store all test kit components at 4°C to 8"C (39°F 
to 46"f) when not in use. 

D_o not freeze test kit components or expose 
them to tempcr2rurcs greater than 37°C C99°f). 

Allow all reagents to reach ambient tempcrarurc 
(18°C to 27•c or 64°P to 81 °F) before beginning 
the tcSt. 

Do not use test kit componcncs aflcr the 
expiration date. 

Do not use reagents or test rubes from one test 
kit with reagents or test tubes from a different 
test kit. 

I 
I Use approved rnethodologies to confirm any 

, positive results._ 

• 

I 
Do not dilute or adulterate Lest reagents or use 
samples not called for in the test proccdurei this 
may give inaccurate results. · 

I Tighdy recap the DDT calibrator vials to prevent 
evaporative loss. 

• 

I 
I 

• 

I 

Distribution of DDT in soils· may be highly 
variable. The use of a composite sampling 
technique may be appropriate. Development of 
a sampling plan that 2SSurcs adequate sample 
number and disuibution is 1he · rcsponsibllity or 
the analyst. 

DOT is light sensitive. Store soil extracts at 2°c 
t~ 7°C, shielded from direct light. 

Materials Provided 

lnviroGard DDT in Soil Test Kit 
This rest kit contains the following items. 

I,,,. Antibody-Coated Test Tubc-s 
/vial of Assay Diluent 

I 
I 

v,,vw ,w ,__, ... ,., ,,..,... . ...,...,, v.1,vv 

Envirogc,d OCT in Soil Tesl Kit 

1 vial or ;-.;cg:nivc Control (mc:lhanol) 
1 vial of O.Z ppm llDT C3librator in methanol 
1 vial of I O ppm DDT Calibrator in methanol 
l vial of 10.0 ppm DDT Calibrator in methanol ( 
1 vi;il of DOT-Enzyme Conjugate 
1 vial of Su bstratc 
1 vial of Stop Solution 
1 20-placc Test Tube Rack 
22 Pipcac: Tips, ycllo'III' (for the Gilson M-25 Micro­

man® Positiv~ Displacement Pipettor) 

Materials Required and Ordered 
Separately 

See "Ordering Information" for the appropriate 
catalogue numbers. 

EnviroGarcl Soil Extraction BoHle Kit 
Use this kl1 for 1hc e:l{traccion of ·DDT In soil 
samples. This kit contains enough devices to 
process 14 samples: 

• 14 30 milliliter (mL) LOPE Bottles with sere"· 
caps (each bottle contains stainless steel mixing 
beads) 

• 14 filtration caps 

• 14 Millex® HV13 filters 

• 18 Wooden Sparulas 

• 1 Syringe with coupler 

• l Syringe coupler 

• 14 Screw iop Glass Vials, 4.0 ml 

• 14 Stoppers 

• 18 Weigh Boats 

Methanol 
ACS reagent grade Methanol is required for soil 
extraction, but is not indudcd in the EnviroGard Soil 
Extraction Kit You must order it separately .. (Sec 
·Oidcring Information.·> 

Materials Required but Not 
Provided 

( 

You will also need several other items, some of 
\vhich are included in the EnviroGard Soil Field Lab. 
(See ·ordering Information• for the: appropriate 
catalog\JC- numbc:r) 

( 
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Envimord DDT io Soll T ,sr Kir 

•IGilson M-25 Microman Positive Displacement 
Pipettor 

: EppendorfTM Repeater® Pipenor and fh·~ 

ICombitips® (3 x 12.5 ml, l x 5.0 ml, and 1 x ~o 
inL) 
Balanc~ car,ablc of accurately weighing 5 grams • I Millipore Differential Pholometer or Enviro­
Quant Photometer 

· Indelible marker for labeling test t\Jbcs 
Watch or llmcr • I Clean mming water or a wash bonle containing 
tap or deionized water (500 mL) 
Calculator (optional) 

•las~stions for Pipettor Use 
Practice using both pipcttors (positive 

l displacement and Repeater pipcnor) with water 
and extra dp.1 before you analyze your samples. 

Use a new tip each time you use the Repeater 

l pipcttor to avoid reagent cross-contamination. 
Label three 12.5 ml. tips ·ouuenl-. •substrate· 
and •stop,• ~nd o"e 5.0 mL tip •conj\Jgatc·. 

· 1Draw the desired reagent volume mLo Lhc 
Repeater plpcnor and dispense one portion of 
the reagent back into the container to properly 

l
engagc the ratchet mechanism. If you do not do 
~his, the first _volume delivered may be 
1naccurate. · 

• To add reagenL1 using the Repeater pipc:uor; 

I pipette down Lhe side of the test rube just below 
the rim. 

• To add samples and calibrators using the 

I positive displacement pipcttor, pipette down the 
side of the test tube just above-the liquid level. 

• The carryover volume or the positive 

I displacement tips is minimal, bul may affect 
results If you arc going from a high to low DOT 
concentration. Use a ncv.1 pipcuor tip each time I you pipcnc a new unknown. 

"'say Procedure 

c.l11ect/Store the Sample 
1

1 
Collecl soil in appropriately-sized and labdc:d 
containers. 

2. Take care to remove excess 1wig:s, organic 
malt.er and rocks or pchblc.:s from 1hr sample. 

I For be:i;t results. wet soils should b<" air-dried 
overnight am.I thoroughly mixc-d hC'for(• tcstir.~. 

I 
I 

U~/UO -~o 1::,:~, NO.Oal 04/06 

3. Store soil samples at 4°C (39°t-·). 

Prepare the Sample/Extract the Soil 
1. Plc.lse follow the instructions from rhc 

EnviroGard Soil Extraction Roule Kit to prepare 
the soil extract before the assay. 

2. S ml of Methanol will be used to extract DDT 
residue from a 5 gram soil sample. A.1 per 
instructions, attach a SO ml. Combitip 10 the 
Repeater pipcttor and set the dial lo S. Deliver 
once to add 5 ml. of methanol to the extraction 
vial, and cap tighlly. 

Perform the Test 
NOTE: Allow all reagents and sample cxtrac:ts to 

reach room temperarurc before you begin 
the test. Do not analyze more than 20 lest 
rubes at a time. 

1. The choice or calibrators 10 use In the test will 
depend on the the selcetion of the analyst. Thl· 
use of two calibrators may be appropriate if 
screeninx for a single level of DDT. 

Remove lhc test tubes from lhc plastic bag and 
labcl them as follows"': 

Tybc 1.-beJ 
NC 
Cl 
C2 
C3 
Sl 
S2 
etc. 

Tube CQOICots 
Negative Control 
0.2 ppm Calibrator 
1.0 ppm Calibrator 
10.0 ppm Calibr.uor 
sample 1 
sample 2 

• You arc not required to perform the assay in 
duplicate; however, doing so will increase the 
prcdsion. 

Place the test tubes in the test tube rack. Push 
down on each tube so that il is held firmly and 
docs not fall out of the rack when shaken. 

CAUTION: Do not •snap" the test tubes into th(· 
rack as this may result in a crackt:d 
tube. 

2. Attach the 12.S mL Combltlp labeled ·Diluent· 
to the Repealer pipettor and adjust the dial to 2. 
Add 500 microlitcrs {µ.L) of Assay Diluent lo 

each test tube. 

3. l\ttac:h a clean pipette Lip to lh<." Microman 
pipettor and adjust the dial to •2SO". Add 25 J1L 
of &.·ad, calibntlor (including Negative Control) w 
1li,· C'Orresf'ondin~ !\'SI rnb<" hy pladng thC' end 
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I 
I f the pipca.c: tip against the side of the Nbc 

just above the level of the As.say Diluent) and 
dispensing 1he volume. Use a dean pipette tip 

~ch time . 

• TION: Replace the caps on the calibrator 
. vials immediately after use to 

l 
minimize evaporation. 

sing a dean lip for each sample, add 25 µ.L of 
each sample c-ru-aa to the appropriately-labeled 

test tube. 

a.ach the S.O ml. Combitip labeled •conjugate• 
to the Repeater pipcnor and adjust Lhe dial to 1. 

9'dd ·100 µ.L of DDT-Enzyme Conjugate lo each .est rube. 

. Shake the test tube rack to mix for 10 t0 15 
ltc~onds. I.eave the test tubes undisrurbcd for 15 
9t1111utes. . 

. Vigorously shake out the test Nbc contents into 
lta sink or suitable container. Fill the test rubes to 
lloverflo,l,lng with cool tap or distilled water 1 

then decant and vigorously shake out the 
Semalning water. 

IRepeat this wash step three more Limes, being 
certain to shake out as much water as possible 

I
on each VJash. After the final wash, remove as· 
much water as possible by tapplng the inverted 
tubes on absorbant paper. 

I.IActach the 12.s mL Combilip labeled ·substrate•. 
to the Repeater pipenor and set the dial to 2. 
Add 500 µL of Substrate to each tc:st Lube. Leave 
chc test tubes undisturbed for 10 minutes. 

fn= lf a blue color docs not develop in the 
Negative Control test tube within 10 minutes 
after adding the Substrate, the tc:st Is Invalid I and you must repeat it. 

Interpret the Results 
& can either intcrprel the results visually \1/ithin 10 
r&'utcs after adding the Subsuau: to each test tube. 
or you can pcrl'orm a more precise analysis with a 
.tometer after you add the Slop Solution. 

"'sucil Interpretation 

lcr you add the Substrate, 'Ollait 10 minutes then 
x the test tubes by ii;haking them for a few 
onds until they are a uniform blue color 

Compare the sample test tube Lo Lhe c.:alibritor It-SI 
i8>cs again.st a white background. TI1c lcsl lube rack 
athe kit is well-suited for this purpose. 

I 
I 

Envlrogord QDT in Soil Tszst ICil 

NOTE: 1·hc word [>()T in the interpretation 
insltuctions below rcf ers to ·tolal DDT" 
i.e. che ~um of p,p'-DDT, p,p'-DDD, and 
p.P'·DDE. 

• If a sample test cut.,c contains more color lhan 
the calibrator test tube, the sample contains DDT 
at a concentration lower than the c::alibrator. 

• If a sample test tube contains less color than the 
calibrator test tube, the s2mple may contain DOT 
at a conccnLralion gratlter than the calibrator. 

• If the sample test rube contains color that is 
between the calihrator test tubes. the sample 
contains 001· ac a concentration between thl~ 
calibrator concenlr.itions. 

• If a sample tesc rube contains app,oX1wua1.e/y lhc 
same amount of color a.s the calibrator test tube, 
the sample contains DDT at a concentration 
app,o:x:imately equal to the calibrator. , 

• lf the sample test tube contains less color than 
the 10 ppm Calibrator test tube, you may dilute 
a fraction of the soil extract in methanol (for 
example, 1:100) and perform the assay again. To 
determine the conccnLration of the dilutied 
extract multiply lhe result by the dilution factor . 
(Go to ·scmi-Quanth.ative Interprct,;uio~· for 
further details.) 

Photometric Interpretation 
After you add the Substrate, wall 10 minutes then 
add lhe Stop Solution to each tcSt rube. 

WARNING: Stop solution is lN Hydrochloric 
acid. Handle carefully. 

Attach the 12.S mL Combitip labeled ·Stop• to the 
Repeater pipettor and scl the dial Lo 2. Add 500 µL 
of Stop Solution to each test tube. This converts the 
blue color in tht test tubes to yellow. 

NOTE: After you add Stop Solution to the test rubes. 
results should be read within 30 minutes. 

Millipore Differential Photometer 
1. Place a _.,.a,cr hlank test tube containing 1.5 ml 

of Milli-RO® or Milli·Q® water, or equivalent i,, 
the left (reference) welt. 

2. Place tht: ~cg.live Control tcsl Lube inlo the 
right (sample) well. lkcord the optical dcnstl)' 
(00) of thr ~cgativc Con1rol 

3. Remov~ 11-:c ~cgal1vt.· cc:,ntrol test tube an~• 
replac"': 11 with 1tw 0.2 ppm Calibra1or lest tul· 



,,_ ·-·--· , .. -·'-'""'' 

I 
..:.;:"":.:.':.:.;

0

f99-.:0~rd:a&..XO_.Q .. T.....,in"""'"'Soa1.:i.:..l l...;;t1a1~I K~i.,_t ----------------------------------~ 

Ito reactivate I.he photometer. Record the result NOTE: If you arc int~rested in action levels greater 
.. Repeat this step 1.0 determine the OD for each or than ~ooo pp_m, pl<:a~e contact Millipore 

the remaining calibrator~ and for each sample. Technical Services for assist.nee. 

ilni-quantitative Interpretation 
:omparc the OD or each sample to the Of} of each 
-jbrator: · 

ATE: The ,word DDT in the interpretation 
insuuctions below rdcrs to "total ODT·, 

I i.e. the sum of p,p'-0DT, p,p'-000, and 
p,p1-DDE. 

If a sample OD is equal to the OD of a 

l calibr:ator, the sample contains DDT at a 
concentration approzimately equal lo the 
calibrator. 

, I If a sample OD is areater than a olibra,or OD, 
the sample contains less 001" than the calibrator. 

If a sample OD is lower than a calibrator OD, 

l the sample may contain more DDT than that 
calibrator. 

If an assay result Indicates that a soil sample 

I contains greater than 10 ppm total DDT, but you 
need more specific information, the soil e:xtract 

. may be diluted 1:100 in neat methanol, and 

I assayed again. You must then multiply the 
result$ .or the re:assay by 100 to determine the 
approxLtn:atc sample conccntralio~. 

If you know in advance that the •action 
level" of interest is greater than 10 ppm 
total DDT in soil, the assay may be 
modified to pinpoint that particular I concentration. For example: 

If you wish to categorize samples as less than or 
greater than 250 ppm, you should dilute all 

I sample exuacts l:2SO in neat m~thanol (e.g. 20 
SJ,L extract plu."i 4.98 ml methanol) and compare 
the diluted extracts to the l ppm DDT kit 

I calibrator. Due to the 2SO-fold dilution, the 1 
ppm calibrator represents 250 ppm in the assay. 

I 
I 
I 
I 
I 

Example 
Actu;al OD values will vary. This data is for 
demonstration purposes only. 

Tube OD lnterpre&arJon 

.2 ppm< 1.0 ppm 
> 10.0 ppm 

NOTE: The EnviroQuant Photometer is also 
available from Millipore. This dual wavelength 
instrument measures the OD at 450 nanometers 
(nm) minus 600 nm or all samples and calibrators, 
and provides a printoul of results. See •ordering 
Information• for the appropriate cualoguc number. 

limitations of the Procedure 
· Th(' F.nviroGard DDT in Soil Test J<iL ls a 
qualitative/semi-quantitative screening test only. 
Actual quantitation or l)OT by EnviroGard 
immunoassay Is not possible due to the Test kit's . 
cross-reactivity with DDT breakdown products and 
other similar compounds and to the variations in 
c~tractlon efficiency inherent in the fast extraction 
protocol described in this product lnscn. 

Soil sampling error may signifi~ntly affect testing 
reliability. The distribution of pesticides in different 
soils can be extremely heterogeneous. Soils should 
be dried and homogenized before analysis by any 
method. Split samples (i.e. for GC and immuno­
assay) 11hould alv,,ays derive from the same: 
homogenate. 
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1. 
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REPORT ON: 

REPORTED TO: 

PROJECT NAME: I PROJECT NUMBER: 

Analysis Report 

Analysis of Leachate Samples 

Hemmera Resource Consultants Ltd. 
Suite 410 
1190 Homby Street 
Vancouver, B.C. 
V6Z2K5 

Att'n: Mr. Phil Scalia 

Brooks Brook 
316-003 

I NUMBER OF SAMPLES: 3 

DATE SUBMITTED: August 24, 1998 

I SAMPLE TYPE: sou 

REPORT DATE: January 19, 1999. 

GROUP NUMBER: 9011235 

TEST METHODS: 

CanTest Ltd 

Professional 
Analytical 
Services 

1523 West 3rd Ave 
Vancouver, BC 
V&J 1J8 

Fax: 604 731 2386 

Tel: 604 734 7276 

1 800 665 8566 

I Organochlorlne Pesticides In Water, Soll and Leachate - analysis was performed using procedures based on 
U.S. EPA Method 608/8080, Including extraction, clean-up steps, and analysis using GC/ECD. · 

I Toxicity Characteristic Leaching Procedure - the samples were leached ·using procedures described In the 
U.S. E.PA •eocte of Federal Regulatlons9, Special Edition of the Federal Register, pages 783-797. . · · 

I TEST RESULTS: 

I 
I 
I 
I 
I 

(See following pages) 

.. 

Page 1 of5 

A Member of the C4l>IAM Group 



I REPORTED TO: Hemmera Resource Consultants Ltd. 

January 19, 1999 REPORT DATE: 

I GROUP NUMBER: 9011235 

I -TCLP Extraction Procedure In Leachate 

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

"CLIENT SAMPLE 
IDENTIFICATION: 

408A 301A 204A 

~==========l:====::====*======: DETECTION UNITS I CAN TEST ID: 1901120144 I 901120145 1901120146 I LIMIT 
j:;:;:;:::;:.;::;::;;::;;:.;;:;:;:;:;;:;::;:;;;.;:;:;:;;;;:;:;:;;;;:;::;::;;::;;;:;:: I ==~=~ Jt, / , ..• ;'.':~~ ..•. ,,, ..... ~ ..... = ":~~ >·t: .. ~~.~ 

pH of Leaching Fluid 4.93 4.93 4.93 0.1 pH units 

?--:···: ..... ·. ·• .. ~. -:• .• ; .. 1:; _',j, 

.. 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

REPORT DATE: January 19, 1999 

I GROUP NUMBER: 9011235 

I -Organochlorine Pesticides In Leachate 

I 
I 
I 
I 

I I 

CLIENT SAMPLE 
IDENTIFICATION: 

I CAN TEST ID: 

8A 01A 04A 

-Atdriti!i : Jii=tll?IIlttt\It:1\Jf/IIilt :Uo;O®P4it=:tt 

:if iliH'¢.l:1:i:rii:t1::11::1:i:m::::r::::@:i:t:1: t::i:i:1i11:tittt t:P;ill::::::::::rn:t 
delta-BHC < < < 0.0001 
-~fii4.te.H.Q::(tlftliji~ltMnn:nmttt: ttM#.ttt:rnttmrntt ::::::tJi:!i:-:ttt:ttttmt t@@~t:t:rn:rnrntit ::n¥~tttH 

.jffifui;~;i.:e:w::mrn:tittttt:tt ::.:ttR:::lt&mmmtt :dt:@ttttttrmn ==:ttR-11mmmm1i:. n:&r=:ni@wm: 

.~:,geE-tb:=:·:·:.:=:·:·:·:·::/\_.\:=:::-:=tu-:d::::::;\,:zk:·:·:=:+ ·:=:·:=:·1t.--:-L-: :=:=:·:=:·:=_;:=:·:+·:=:·:=:=::::::·::::=:·:.:·:·:· ·:·:·:::::,;:=:::::·:·:=:::·:=:~--;;.;;+·:·:.:· -:·:·:~+~Lt& 
@:~ggir,.t···:····;····="=-:t······-.:;-:-=·:-····t'·"";·:;> ~-···'=·gi~fr:t\·.· .----.-~~~~~-y-·.·=·: .·:-r~a0035t==f · ·:-.g:~---:>·:'··= 
p,p-DDT 0.0039 0.0049 0.0015 0.0001 
=Ofitdtlnt1m':.mvi4r.:><x::.tt:\sv -=-h.sC:S>&t: dtJ :rn=r<:.:.:.:rt "mrt.t :::::.-a(.:.1.:.1.:r:t+.m t=:o.O®Q2.>1L, 
Endosulfan I < < < 0.0001 
·E-Jlt11lii~l@:1f:ryf@£1@1l1i£: =·=•i$ff\t§ii!f!::~:·=· ····~···••=:¢•~·•·•·•·•·:;;:-•·•·•·•···················· ·•···~•}•~<·=·=-~=-:·=~•;=•:t~:~:~~-:-..•.•. ; •·=·==O+tlDfltfi~~;l@ 

.=H:~;1~~.Q;\@tff@lJiiC@t-fW.-}1t1'.fr@Mk :·:::fr::;:-:::-::::::·:.:>:A:::c:·:::: ·:=:::::::::~:=:=:·:::·:t;::fa·::E::::.:::· ·:·.:_g:~:~f;f&W 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•. iS:.C::1Jl@@lflttFI-,:>.¥t::x1 )E&L:?TiVU>-t+i;:x·-£r2 ·· . .:.-=,.;·--;;··;:--::::···--~- :·:g:l§gw1 _,._ 
-~=~t~j:@#\f::::::.·:::·_::::::::f};_::,r:t :,;:,:,qg:::/::-·fa·ar.:r.+:: ,:::::,w~-:):.it::::.:::::::+:::::::::: ·,:f)~:-:},:::::,::;::.;:;:;:iid: ;:·.:_~:=:.wrt@ 
\iJ;jl1:=t:~fat@ifafaili1::f::::tiifitMtti :::::m.~i.fa:MimMiJM :_.:@/~itit,::.t:fatiHlt: :i:!.:-ik=,·:,:it:t.@ufa:]1 ,:,:,:gl.~i:@Mli]::iti 

Results expressed as mUllgrams pet liter (mg/L) 
< = Less than detection limit 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

I GROUP NUMBER: 9011235 

REPORT DATE: January 19, 1999 
CANr:Sr 

1 · Batch Quality Control for TCLP Extraction Procedure In Leachate (QC# 8828) . 

I 
Parameter Ducllcate 

(R.P.D.) 

I 
I R.P.D. = Relative Percent Difference 

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

·. 

DuP.llcate 
Limits 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

REPORT DATE: January 19, 1999 

I GROUP NUMBER: 9011235 

1 · Batch Quality Control Frequency Summary 

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

TCLP Leachate Extraction Prep (Batch# 8628) 

lac Type I No. Samples I 

a:::=~::;:n;~;:~;;::1 

·. 

Pages 



I Analysis Report CAl\rr:Sr CanTest Ltd 

Professional 
REPORT ON: Analysis of Soft Samples Analytical 

I Services 

REPORTED TO: Hemmera Resource Consultants Ud. 
Suite 410 1523 West 3rd Ave 

I 1190 Homby Street Vancouver, BC 

Vancouver, B.C. V6J 1J8 

V6Z2K5 
Fax: 604 731 2386 

I Att'n: Mr. PhD Scalia Tel: 604 734 7276 

PROJECT NUMBER: 316-03 
1 800 665 8566 

I 
I 

NUMBER OF SAMPLES: 56 

DATE SUBMITTED: October 5, 1998 

SAMPLE TYPE: Soll 

I TEST METHODS: 

REPORT DATE: October 19; 1998 

GROUP NUMBER: 8100642 

I Extractable Petroleum Hydrocarbons In Water/Soll (LEPH/HEPH-GNS) - analysis was performed using a draft 
DCM extractlon-GC/FID procedure specified by the B.C. MOELP. Compounds eluting between n-decane (n-C10) and 
n-nonadecane (n-C19) are defined as Light Extractable Petroleum Hydrocarbons (LEPH). Compounds eluting between 
n-nonadecane and n-dotrlacontane (n-C32) are defined as Heavy Extractable Petroleum Hydrocarbons (HEPH}. The 

I results can be compared to Generic Numerical Standard (GNS) criteria. The report states If results were corrected 
for specified PAH's, & If sDlca gel cleanup was used. · 

I Organochlorlna Pastlcldaa In Water and Soll - analysis was performed using procedures based on U.S. EPA . 
Method 608/8080, Including extraction, clean-up steps, and analysis using GC/ECD. 

I 
TEST RESULTS: 

(See following pages) 

I 
I 
I 
I 
I 
I CAN TEST LTD. 

I ~.~k Page 1 of 16 

I 
Coordinator, Trace Organics 

@ 
A Member of the G4I-JAM Group 



I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: October 19, 1998 

I GROUP NUMBER: 8100642 

1 · Extractable Petroleum Hydrocarbons In Soil 

I 
CLIENT SAMPLE 
IDENTIFICATION: 

SAMPLE CAN TEST LEPH-uncorrectecl HEPH-uncorrected 
DATE ID for PAH's for PAH's 

I 
I 
I 
I 

µg/g = micrograms per gram, on a dry weight basis. 

I < = Less than detection limit 
Sample# 810060161 , 810060162, 810060163, 810060166·, 810060167 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- The presence of hydrocarbon components with boDlng points greater than that of C30 were detected. 

Page2 



I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: October 19, 1998 

I GROUP NUMBER: 8100642 

1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Organochlorlne Pesticides In Soll 

CLIENT SAMPLE 
IDENTIFICATION: 

210 410 808 1207 

JoATE SAMPLED: j Sep 28/98 j Sep 28/98 l Sep 28/98 l Sep 28/98 I DETECTION 

CAN TEST ID: 810060163 810060168 LIMIT 

A@rtffl :ttt:::1:r111trn1r1I:m:;··rn·1i=1t:t:tJ r11zrnrn-1tnrtr1 : ::-g;:mmrn:rt:rn:ti 
alpha-BHC < < < < 0.005 
tS~ie.Ho._:JiiJ6i:iiitHtiii@tnabb;;_ .:_i-Hsiiittiiii.:.::ii8fa@.tr1:riii· :.·.ii&'.iiiii:.:_:_:_:_:_:_:::: _:.:::::i:ts.iii.i.1.t.i.:.• .:_:_=_:o~P®kiitmn. 
delta-BHC < < < < 0.005 
gamttii-BflO?(tlfidaneJp::t:·''\:Cr:zv ··············g··········································· ············);f·.· ........................................ ·········>er·· ................................... ·. ·········>,r······································ ······o:otlSff':·:·:·:·::::2: 

:.=;ijlijjf'*Y)tff?..,t:'."'' ..... t·=······· ··:::;;k>::··yq·······-.:·.-.·. ···.········::%·.····:::·7v·····;;············ .. ·.····.·····gr··.·.··.,.··--;:·····-.w····.· .............. ~ ..... ··:y··--~· .. · ...... ·.······ :·.·.,-.~=7.t···y~~ 

~;~~:/J·t.: ... :/ •••. ih.:;:::.·.y:,J.t.:s.::.:.-S·.·.:.· •• ?·:.·.:·\ .·.· .• +~!:n-.t .. t/ •• ·=.:.: . ..-.-.:.:.:.:.~:..;...:.:::.:.:.:..:..:.:.:.:.:;: .::.: ....... ~·=·-·····,:.::.: .. ttt.: :.:.:;:.:.:.-~~/.· .• ·:.: .• :::: •• ·.· .•. ·• ·.·.·-•. ~~~~:,:=.'._.:.::y5]_: 
p,p-DDE 0.09 0.42 0.47 < 0.015 
a:wcot:·······································yr:r{t-···~:····.-t·.,..·»··:::;g············ ········-.·:o.Bt'=························· ············:a2if';:=············-·.·.·.·.·.·_ ·············o.nr····························· ··············;ar············-·.·.···< .. -·.·.·.·.·.··:······,o:tii&;··········r·=···yp 

~fi~g~.:.ift·-····.:f-fa;lfiJff£Gfw/tF···6·· =·:::t¥!t¥W++:::-:-A_ ::::-:t;:ji;x-:-·· .... :·· ..... : ... :.::: ... · .•. :.·.: ... :.·.~~ ..... ·:· . .?:·-·:·:-:;c-:t ·:>::+~Y~x·.:: ....... ···:·- }··~;ipf'.¥ 
Endosulfan I < < < < 0.05 . 
EriaoiUlfai.l.;t;:;:w:1i!l}f1®%. :;.:: .. &.: .... J;.s: .. ;;;;tJt .. ~==-=-~·= .. .J::,~Czr:.~.~~·~=;=~ .. ·=~·~·~=~:;:~ ~=i=~:~=~=~i<•}~:~=~=~=~:~=~A=~·~·~·~:~=~=~t~·~· ·~·~·•-J~f<\:@.J.:. ........ /: .. 0,05:.di;i}E{E.: 

Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 
< = Less than detection llmlt 
Sample# 810060162, 810060163, 810060164, 810060168-Detectlon limits adjusted: Dilution required 
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I REPORTED TO: Hemmera Resource Consultants Ltd. CAI\JT:ST 
I 
1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 

REPORT DATE: October 19, 1998 

GROUP NUMBER: 8100642 

Organochlorlne Pesticides In Soil 

CLIENT SAMPLE 
IDENTIFICATION: 

1205 1209 1701N 1704 

IDATE SAMPLED: I Sep 28/98 I Sep 30/98 I 
:=· =========~-=====:·;:::::::====:======:====~1DETE 
CAN TEST ID: 810060169 810070133 LIMIT 

I Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 
< = Less than detection limit 
Sample# 810070133-Detectlon llmlts adjusted: DRutlon required 

I 
I 
I 
I 
I 
I 

Page4 



I REPORTED TO: Hemmera Resource Consultants Ud. 

I 
1. 
I 
I 
I 
I 
I 
I 
I 
I 

REPORT DATE: October 19, 1998 

GROUP NUMBER: 8100642 

Organochlorfne Pesticides In Soll 

CLIENT SAMPLE 
IDENTIFICATION: 

1504N 1508 1002N 

I Results expressed as micrograms per gram, on a dry weight basis. {µg/g) 
< = Less than detection limit · I Sample# 810070134, 810070136-Detection limits adjusted: Dilution required 

I 
I 
I 
I 
I 
I 

1003 

Pages 



I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: October 19, 1998 

I GROUP NUMBER: 8100642 

1 · Organochlortne Pesticides In Soll 

I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

1006 906N 912 

I Results expressed as micrograms per gram, on a dry weight basis. fµg/g) 
< = Less than detection limit · 

I Sample# 810070139, 810070141 - Detection limits adjusted: DIiution required 
(a) = Detection limit adjusted: Interference present In sample 

I 
I 
I 
I 
I 
I 

G9 
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I 
I 

REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: October 19, 1998 

GROUP NUMBER: 8100642 

1. Organochlortne Pesticides In Soll 

I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

CAN TEST ID: 

801N 802 806 102N 

810070144 

I Results expressed as micrograms per gram, on a dry weight basis. {µg/g) 
< = Less than detection limit · I Sample# 810070142, 810070143, 810070144, 810070146-Detectlon limits adjusted: DDutlon required 

I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

October 19, 1998 

I 
REPORT DA TE: 

GROUP NUMBER: 8100642 

1. Organochlorlne Pesticides In Soll 

CLIENT SAMPLE 
IDENTIFICATION: 

205N 201N 302N 313 

I 
I 
I 
I 
I 
I 
I 
I 

:===========*=====:======:====:::::::;=====:1DETECTION 
LIMIT CAN TEST ID: 810070147 810070148 810070150 810070151 

I Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 
< = Less than detection llmlt · I Sample# 810070147, 810070148, 810070150- Detection limits adjusted: DDution required 

I 
I 
I 
I 
I 
I 

Pages 



I REPORTED TO: Hemmera Resource Consultants Ud. 

October 19, 1998 REPORT DATE: 

I GROUP NUMBER: 8100642 

1. Organochlorlne Pesticides In Soll 

I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

407N 404N 505N 

I Results expressed as micrograms per gram. on a dry weight basis. {µg/g) 
< = Less than detection limit · 

511 

I Sample# 810070152, 810070153, 810070155, 810070156- Detection limits adjusted: Dilution required 

I 
I 
I 
I 
I 
I 

Page9 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

October 19, 1998 REPORT DATE: 

I GROUP NUMBER: 8100642 

1. Organochlorlne Pesticides In Soll 

CLIENT SAMPLE 
IDENTIFICATION: 

610 1104 1102 1104N 

I 
I 

i===========:;=====t=====r====,======:1DETECTION 
810070157 810070158 810070159 810070160 LIMIT 

I 
I 
I 
I 
I 
I 

CAN TEST ID: 

I Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 
< = Less than detection limit 

I Sample# 810070157 - Detection llmlts adjusted: Interference present In sample 
Sample# 810070158 , 810070160 - Detection limits adjusted: DIiution required 
(a) = Detection limit adjusted: Interference present In sample 

I 
I 
I 
I 
I 
I 

Page 10 



I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DA TE: October 19, 1998 

I GROUP NUMBER: 8100642 

1. Organochlorlne Pesticides In Soll 

I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

CAN TEST ID: 

1205N 1203N 

810070161 810070162 

1201 

810070163 

I 
I Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 

< = Less than detection limit 

1302N 

810070167 

I Sample# 810070161 , 810070162, 810070167 - Detection limits adjusted: Dilution required 

I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

I REPORTDATE: 

GROUP NUMBER: 8100642 

October 19, 1998 

I. 

I 
I 
I 
I 
I 
I 
I 
I 

Organochlorlne Pesticides In Soll 

CLIENT SAMPLE 
IDENTIFICATION: 

CAN TEST ID: 

1407 1502N 

~rto:1r:111t:tl\:].'jj.[.t.:=::r:r1:::rn1:=:·:1::ttir.,;e::;c;c;e:,, ... ,,,·.·.,::c;:;,;< 

b~~~i~:-tftt:r-.·,frtr:.i·:mtm:::r:t::::::n:rn::;: -r.,:1~n:·:,::::m@I-t:1:=n::=:m:::irr:m:.1r1r1t 

G2 107-0.25 

810070171 

:·.<·•o~oa·•=L,=i:.,:.: .. : ... · .. :.:.:.o.oos.··.-.:.-.-,._._._._:_._.: 

< 0.02 0.005 
::::;,:::;:;:::;:::;:::;:::;:::::i;::< 0~0-2:,:,,:,:,,::.:,::ii:: ::)0;005)/iiii 

delta-BHC < < < < 0.02 0.005 
gamma-BHO';(tlfidaije)("'·.·· .. • ....... r--·"'4 "'"··:y:r····--···.····:.-· .. ·· :·".""J::r··,··,-·r-;:-····-:-:- ·>""'<'\./ff· :\·.··:'ff:.·· ·:<:no:02:·="'r.-;·· ... ·=:: ::::::o.oo&r: .. :.:::::::: 
alpha-Chlordane < < < 0.19 0.025 
gamtnmehlamane·:·:·rmws:tJt@hftt nr:,<r:utt:1111· :·r::·)(···trrn1:·r1rr. m:m:m·::<:m.:,·:·ri:in:rn:: :::·=···.····o.1a:·11·1:m1: ::::·::-o.oa:.:mm:::::tI 

~tg;.{*'lM<dLl"',/.~uHJ'\IJL;t ts;:ar:rt:i:r·tri:::=: .it .. ~f~:~'·lil::::::fmt· I':K~08:mrn:::.:rt;:{: h<·ofoer: .. f.III:· =:·::::.~:;.rF >:WE 

~~~~i· .. :.f .. ::.::lt@tfo'.·.JFV'·h:]]@(J):::::n::: }<2i<lf;.:ltmtit:· II·::g:::tIH:HI- 1:::i~:~·,:::--:;_:::::;::mt itl:···~ar··:.::: ......... t· Ik:~cn1i:.U::fo<C 
bi§g~r)Jt·tUt:;LtJi.d;(S_:\.,tt.b ,k.Jk.L,, ·<:Utt ::rt::~085m11:1:m tHt~~!·LJt::Itt }e::~!Ittr .. r· :::::·~~;im:J:::HL 
Endosulfan I < < < < 0.2 0.05 
Eiif osijlfiijj)I ;>§t•&.i::-iliieivl>-::i.42 ~;.9<.ttfil~f £; bt .i :~~~Ji<(~~~~(·>~~~~~~~~~~;~~~ y~~~~ ~~~~~~~~~~f< .. ~~~~~~~~~~:t~~ ~ ~~L ~~L 1 ~?<•~04 .;\ ~~~~~~~~~ ... ~ ~.. .iom;.::i%Wt£r 
~.~1tf;~~=@r:GJt1t5JK.tlt:: 3:CMtlE2UH:. dni~:Jh LJ@rn IIt:i·w·ts,;.;;: }I [[;:,,~ &ta:::t:n::: ..;:~io«.::n:w:w 
~=-~t.Y1~~ZP&P%WiWE'.dJd!4:\y:1¥h:F\f>": wfkt<:2·:::·:;;;:::.: ::::::.:;l:'.L:::j~::,::::.::.: :;.;.:g~x:·'·:··:::·· \:~lWik:c;;& 
;~~es:. .. +::;:._.:fah,:w-·w:·-_-_,···-·-·:_·_ ~;.,,,._._,;.,.,.5._ ... ;,._._. _____ .,._,·_:_.·.·.· .. ·.· ... _._ .... ~: .. :> ...... · .... ::.: ..... ·.···-···· ....•. : .... ·< ... : ... : .... ·.w:_ .. : •• _.·.··.·.·.•.•_-· .,; .. -~:~~-----·=·····.--··.·-····· .. -.. , .. g::c:, .. _,::: .. ;::::;_,.::,,. ___ . 

1 Toxaphene < < < < 6 1.5 

Results expressed as micrograms per gram, on a dry weight basis. {pg/g) 
< = Less than detection llmlt · 

I Sample# 810070168 - Detection llmlts adjusted: Interference present In sample 
Sample# 810070169, 810070170, 810070171 -Detection limits adjusted: Dilution required 

I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

I REPORT DATE: 

GROUP NUMBER: 8100642 

October 19, 1998 

1- Organochlortne Pesticides In Soll 

I 
I 
I 
I 
,I 

I 

CLIENT SAMPLE 
IDENTIFICATION: 

CAN TEST ID: 

107-0.5 

810070172 

107-0.75 107-1.0 107-1.25 

Al<i.ori.!J •• ft:\t\/]=]t.?tfitIIlIIlIIIItif\ :Ji\Q;pgf tlitII \ •• :ij;qt;$J=l\\fI1l 

;sQH¢i:::::::1:::;1::i@:lllIIltm::tmi:1::::11i .:::itiiil::r:ri:rir :[:::i:i:i:::::rr:r:tiir:· : -:rri:t?t(,)ti:::·::: : .. -,~:.l;:/}\::::ii'.:: 
delta-BHC < 0.02 < < < 0.005 
g-.mm.B.HO..ttftkfB.t .. xL2L ......... L .. $.A.o.l. .... : ...... ..u ... • •• .. ' ....• ~: ........... : .... .'.'. ... • U ..... ~: .... ~ ..... : .. ::: ....... . ' ..... 3L ........ :.: ...... w .. -,-... tUffl§.,:.:.:,:.:,:,,,,W,',W 

:m~-~-ritLJFI<4 .. :]:t 'jl :'{'.,=m41l:tt. I:If<.]t,' .•. 1].:,:tI lil)\;;i,''.:.J:1:1::::Ih\\ll ::tIJ<nP:'~lilttll ::tg~~::i::::nltL) 
~C.w.e:ALLL.62Z{23.& . .t.tnL.,.,:m.:.:::.:.: }~:r~2.. •. tt.).S •. , ... : .... ::-.::-: .. :: •. ,:.· ....... ...:. .. =.' ..... ~~ .... = ...... .:". ......... AE:r: ... ·.:.:.·.,.,_,_._:.: · .. :-.. ,~::;b ... :x.-,-d.:::.:. 

~::~gi.._::· ..... ,::-/'. ... :.\ .. ;:·:::r.;vL;:.t .. s .. : .. · .. ,., ... t~.'-·.'.:.::.L ....... , ............ dt08\,·.:,.: ..... ,_\: .. w .. ,.,:w~::.w.•,w. ::•.•,,••, ,··.•.·.·.:~:~:.:.:;.,,w.·.:,: ... : .... . ·,·.,g:o,i .. :<.. ...... : •. 

~,~~~-><LC::LG2hk-dthTYf I::.< :.j 7Li'.,\l .. i .&i~':?tut.t}:} If ·:·~2~-.-I\\H···-·f i:m~~Utlf I) -:..::~:g,~:rL,L ¢ 

Endosulfan I < 0.2 < < < 0.05 
Endiiulfiqlff 1iff&Mli$1/::;..t»i;{ ~< aa.;.~:11~it~.::: ... §.;:.;s::( ..... tt" ......... .. :.:~•.:(t ................• ~: .. •··$,::s:Jtit:.~ .... ~... ...:.nll5:;.WK:.::z~;f 

~~i~~G5.r11a¥c1m1t1c,r '.Ji:UhJam.sr :·AI#.Efr.:.::t::> :::.il'.kt>J;::<.> '.:·1®F\::s:::::;:F:.: :::~:.,..._.:.;_;: .. + 
ita1S:r11:ctt.:.t{§J%fofaLw( ,,,t •• g~k{tiX-, ,::: •• .\§k;,,:.:t.:.:.:•:.;,·.:d:·.,tf :,.:., •• \-~k,:.:.:·.,, •• +., .. : ... ,.,:,:: .•. : :.:.Y,.,_; __ :::,::fa.k.L,.::::,.::::.:, .•. ,::.~:S-.,,/ •• ,:.::,:::\f 

~f;;.=:S.::.::.:.:::2:::.:.:1;:; ••••• :.:.::._.::.:: ••• :::::::. ·:::~.:~~~:;.;::;:::::::::m:n.:: ::u •• r~t.;:.::;.::.:;:::.::-_:t'J:t• :·::;:·::.:.:.gs:r •• ::·.· •• :rrn:.n.:.: ··' •• t: ••• ;:.:::mra.,:.::::::.:::.::·:: :'::;:.~~:gn:::r..:t:.t:::: I Toxaphene < 6 < < < 1.5 

Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 
< = Less than detection limit · I Sample# 810070172, 810070173, 810070174, 810070175 - Detection limits adjusted: Dilution required 

I 
i I 

I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

October 19, 1998 I REPORT DATE: 

GROUP NUMBER: 8100642 

1.· Organochlorlne Pesticides In Soll 

I CLIENT SAMPLE 
IDENTIFICATION: 

404-0.5 404-0.75 404-1.0 408-0.25 

I lr==========*====*======r=====::====~IDETECTION 
LIMIT 

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

CAN TEST ID: 810070176 810070177 810070178 

Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 
< = Less than detection limit · 
Sample# 810070176- Detection limits adjusted: DUutlon required 

810070179 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

October 19, 1998 

I 
REPORT DATE: 

GROUP NUMBER: 8100642 

I . Organochlorlne Pesticides In Soll 

I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

408-0.50 408-0. 75 301-0.25 301-0.50 

t:==========*=====:=======::====~======! DETECTION LIMIT CAN TEST ID: 810070180 810070181 810070182 810070183 

Alq,;ir(l\'(Wt}}fa\}ff\%\\f\{\\]\\}M\\\\'%It1}}\l t:o~pijjf\Mtfl:'l 

6~~s~it:mtt?\\{ttt\Ittt:1:1·ttf\l\\\l:Ltil~fliflilit::n:·:::m1~rrr:::::1:1rm1 1;::1*:m;r:·11:11::tr \tIIRttttltt:t:: :· :::g;;j~:;wr:ttt; 
delta-BHC < < < < 0.001 
glilfflma+BHO,:(Oridirie)JldtKJtlt@ tti<tlMlt:t:::tl: ttf< AJlli::tt:t ::,=tt<lff.\t'·r:tl tHf<,ilit\@tt.::• =:::m:o(ool ... ftll\.\· 

~~IEwt .... \.£ ........ ; ..... { .. yfa~; ..... fJw . . ,., ... L¢L,, ...•. )\ .•.. ·.················: ...... ;,;,,.;:~····,·····:······.·.····:···~·-·w··. •,•,•,•,•; ... : • .,.;::._ .. ...;::;;: ... ····:·:·::}·. ·····:,•,•,•,:;, .... • ............ ·····.··················: · ..... ,.~::;.;; .. :: ....... , ...... (: 

~b4g;f: ... '\P····M'/·.' ···\:·'.f-t:··_-··'."·.4 < .. .>: ·.····\:¢t1%\/t .. ,· ........... ,~':"':;... ... , ..... ·:·j] J··L~O'?~r·-<)f5[········· ... ~,.-· .. ·:·":··:· ... :···;···\ t.·~;={7 "<L \. 

bij~gi,-;r·-r·=+···,·r·ww=rvmwst·,···+·······,·:""·t ........ -·,·.va-·t+··r···,-,·,,\/··== -··.·.··f,¢¥:t-t-··.··/·/:{··;· ......•. ...,..g~:,·.,····°f·fa.-·-· .. tr:wgrt··t-·,.·.·.·-·.·:-=:.··:::-:.·, .••..• ·,gi;&.;,w·r-w+ 
p,p-ODT < < 0.013 < 0.003 
Dildtlntt@.L:h'LJ.\l% :::t:.:<1m1···.,·· tU,<l.'.&'·=··lHlt ·L '=<<tltlit' -1·= Itt<·'t@-,:mu,:: ...... ltL<:f ·:H:H-t··:mm· ·-:·tO-~OOSL)Wh\ 
Endosulfan I < < < < 0.01 
EtifdRlfa(i J.~~~·@1f ft:~i:tt:&{4\tfl~k.i .. l::;. ~ .. : ~ ·~ii~ii .. i::w .. ,mJ;~r:/ :~~~t::i..5I t..-.; .. ~;;~~;~;~~~~~~~ ·lL." ~tt~~~~ •<:~j~f~;~~;;~~~~~r\~~~~;~~t.r ~~~~;~; .. i$tni .. ~~~~ \ .. ;: ~~: · \~ tJOJtti.;.tti\:.@ 

=~fo~~f;;ISJHJJL>.fr ;t:t;>S..Amf] ]d:tb:At\,/\\tI 1\:M:.;lILT:Jff[!@k: :f:4ki!fJ>. F:]m'.l @;~~tM.ZJW:tT 
~=a~W:w.wwenmtiKfRx%w&: :':':%Rd%}tfa@E :':}@§Y:''~~::':':':·:2·::/?:= ·:.:':'Y~:'\\Y:':':t':';;''/f ·'f':·;k):ffttD:'.'.}\ ·:·::.,~:g:.tfa&t&]: 

~,;;f'=Wr!iF:H::·.:~:!P=+?=t :·:tm~:HW=H:·EM=·t· i:·::f:!I~?W:t?''···?::?:? rw·=#t::t=·:·:·:t:···:::'::··:e·: :···:Ji§i?tt?:=:=:??·? :··=:=--~itti~??FNW 
Toxaphene < < < < 0.3 

I Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 

I 
I 
I 
I 
I 
I 
I 

< = Less than detection limit · 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

October 19, 1998 

I 
REPORT DATE: 

GROUP NUMBER: 8100642 

I . Batch Quality Control for Extractable Petroleum Hydrocarbons In Soll (QC# 37844) 

I Parameter Blank (ug/g) Blank Umlts Duollcate 
(R.P.D,) 

DuP.!lcate 
Limits 

Spike(% 
Recovery) 

SpikeUmlts 

I t.1:PRiu~i:ff&f PAA~, •• ,.,:,:,.,,,:,:,:,:,:,:,•,• ,:,:,<ir·=·2So=:,:,:,:,::,:,.,.,.,.,:,:,:. :::-1so:: ••. :.: .• , •. :.:.:.: .•. : .•. : .• _.,:.::::.: :.:Ho::::.:::::.:::.::.:.:::::::::::::•::::,•:\ :::2eF•::::::::::::: .•• :.,.:,:,:,.,:,:.:.:,:.:.:.:,:, :,:,;nu,:,,,:,:,:,:,:,:,:,:,•,:,:,:,:,:::,:_.,:,:,:, ,:,75:,:.;,=:t2s,,,,,,.,,,.,:2I 

I 
HEPH-uncorrected for PAH's < 250 250 NC 20 

ug/g = micrograms per gram 
R.P.D. = Relative Percent Difference 

I 
NC = Not Calculated. Duplicate sample results were less than the detection limit. Relative Percent Difference calculation 
is not defined for analyte levels of less than detection limit. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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'NTEST LTD. CHROMATOGRAM COVER SHEET 

Tuesday, October 20, 1998 

<wmpany Name: Hemmera Resource Consultants Ltd. 

~x Number: (604) 669-0430 

Intact: 

lof Pages: 

Mr. Paul Scalia 

6 (Including Cover) 

lase find attached the chromatograms associated with: 

roup Number: 

Project Number: 

loject Name: 

tmple Matrix~ 

I 
I 
I 
I 
I 
I 
I 

8100642 

316-03 

Soil 

The originals will follow with the report. 

c,nTest Ltd. 

Profenional 
Analytical 
Servtcu 

1523 West 3rd AV9 
Vancouver, BC 
V8J 1J8 

Fax: 804 731 2388 

Tel: 804 734 7278 

1 800 885 8588 

I y~u have any questions or concerns, please do not hesitate to contact one of our Technical Service 
Representatives at (604) 734-7276. · t- .,,...,, a..... 20, 1111 



Data File C:\HPCHEM\2\DATA\l00998B\037F1301.D Sample Name: 810060161 
==-===================--==------------=------------=====---

l lnjection Dale : 1019/98 11:56:58 PM ;;. Line : 13 - - - = = = 
Sample Name : 810060161 Vial: 37 1 lo ~q.:(._.-
Acq. Operator : le/ In}: 1 

I In} Volume: Z ,u \-{E..,t\.\~\E.eA 
Acq. Method : C:\HPCHEM\2\MEmODS\TEHBAKE.M 
Last changed . : 9117198 4:53:45 PM by gr 

I ·Analysis Method: C:\HPCHEM\2\METHODS\!TEH.M 
. Last changed : 10114198 10:02:05 AM by gr 

(modified after loading) . 

I 
Total Extractable Hydrocarbons. Soils and Woten are extracted using methylene chloride and then analJ1.ed using an HPGC-FID. 
Calculatlom are based on an internal standard and reported in ug/L for tf!alen and uglg for soils. 

=====================================--============·======----
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'ID-B 10/14/9810:12:06 AM gr Pagel of Z 



~~~~~~~~~~~~~~~~~~~-------=c-------:c----=-=-~ -

Dala Fiu C:IHPCHEM\2\DATA\100998B\038Fl401.D Sample Nanu: 810060162 
=========================================================---

llnjection Dal, : 10/10198 12:41:22 AM S.q. Lin,: 14 . - - - = = 
Sampl, Nam, : 810060162 Vial: 38 
Acq. Op,rator : If! lnj: 1 · 

I In} VoltuM: 2 pl 
Acq. Method : C:\BPCHEM\2\METHODS\TEHBAKE.M 
Last changed : 9117198 4:53:45 PM by gr 

IAnalysil Method: C:\BPCHEM\2\METHODS\!TEH.M 
Last changed : 10/14198 10:02:05 AM by gr 

(modiffed after loading) 

I 
Total Extractabl, Hydrocarbons. Soils and Wat,n an utractld using methylene chlorid, and then analyud using an HPGC-FID. 
Calculatlon, an based on an inlmuzl stan4ard and r,porte4 in ug!L for wfllen and uglg /or soils. . 
===============================------------=================== 

I 
I 
I '" 

I 
I 0 

I 
I ~ j 
I 
I ~ 

I 
I ~-
I [ 

I I '. f,J : 
10-

-0 8 
§ i 

N .... 
0 

10.973 

15.476 

1 L.5:.3..J.__ _____ ____2. ______ :-----------

'D-B 1011~/98 J.0:13:31 AM gr Pagdof 2 



DaJa File C:\HPCHEM\2\DATA\l00998B\039Fl50l.D Sample Name: 810060163 

I
=================-=================================.====----== 
Injection Dal• : 10110/98 1:25:45 AM S•q. Lin•: 15 
Sampl• Nam, . : 810060163 Vial: 39 
Acq. Op,raJor : kf In}: l 

I lnj Volume: 2 pl 
Acq. M,thod : C:\HPCHEM\2\METHODS\TEHBAKE.M 
Last chang1d : 9/17/98 4:53:45 PM by gr 

I Analysis M1thod: C:\HPCHEM\2\METHODS\!TEH.M 
·Last chang1d : 10/14/9810:02:0S AM by gr 

(modiji,d after loading) . 

I 
Total Extractable Hydrocarbons. Soils and Wains an ,xtract,d using methylene chloride and then anal;yr.ed using an HPGC-FJD. 
Calculations are based on an intimal standard and r,port,d in ug/L for Jf!alns and ug/g for soils. 

=====================================-----==============------

•1 N ~ 

I -~ 11. I 
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DaJa Fil, C:\HPCHEM\2\DATA\100998B\042F1801.D Sample Name: 810060166 

'

=======================================================-----== 
Injection Date : 10110198 3:39:10 AM &q. Lin, : 18 . 
Sample Name : 810060166 Vial: 42 . 
Acq. OperaJor : le/ In} : l 

I In} Volum,: 2 pl 
Acq. M,thod : C:\HPCHEM\2\METHODS\TEHBA.KE.M 
Last changed : 9/17/98 4:53:45 PM by gr 

I Analysis Method: C:\HPCHEM\2\METHODS\!TEH.M 
-Last changed : 10/14/9810:17:26 AM by gr 

(modiji,d a/tu loading) 

I 
Total Extractai,l, Hydrocarbons. Soils and Wat,n an utract,d using me.thykn, chloride and then analyud using an HPGC-FID. 
Calculations ar, bas,d on an internal standard and nport,d in ug/L /or w,aten and uglg /or soils. 

===============================--------------============-----
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LJala l"tle c;: \llP(.;HJ::M \.l \LJA 1J\ 1100998B\043Fl 901.D ::;ample Name: 810060167 

===========~================================================== 
I lnjecdon Dale : 10/10198 4:23:40 AM &q. Line: 19 

Sample NIIIM : 810060167 Vial: 43 
Acq. Optrator : /if In}: l 

I In) VolWM : 2 pl 
Acq. Method : C:\HPCHEM\2\METHODS\TEHBAKE.M 
Last changed : 9117/98 4:53:45 PM by gr 

I 
Analysis Method: C:\HPCHEM\2\METHODS\/TEH.M 
Last changed : 10/14/9810:17:26 AM by gr 

(modified after loading) 

I 
Total ~tractable Hydrocarbons. Sow and Waters an extracted using methylene chloride and then anal,ied using an HPGC-FID. 
Calculations are based on an internal standard and reported in ug/L for waters and ug/g for soils. 

=======================================================-------
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SEP 111998 
Analysis Report 

REPORT ON: Analysis of Soil, Water Samples 

REPORTED TO: Hemmera Resource Consultants Ltd. 

CanTest Ltd 

Professional 
Analytical 
Services 

Suite 410 
1190 Hornby Street 
Vancouver, B.C. 

1523 West 3rd Ave 
Vancouver, BC 
V6J 1J8 

V6Z2K5 

Att'n: Mr. Phil Scalia 

Fax: 604 731 2386 

Tel: 604 734 7276 

1 800 665 8566 
CHAIN OF CUSTODY: 38401 
PROJECT NAME: Brooks Brook 
PROJECT NUMBER: 316-03 

NUMBER OF SAMPLES: 64 

DATE SUBMITTED: August 24, 1998 

SAMPLE TYPE: Soil 

TEST METHODS: 

REPORT DATE: September 3, 1998 

GROUP NUMBER: 8082535 

Volatile Organic Compounds In Water and Soll - analysis was performed using procedures based on U.S. EPA 
Methods 624/8240/8260, Involving sparglng with a Purge and Trap apparatus and analysis using GC/MS. 

Volatile Petroleum Hydrocarbons In Soil (VPH-GNS) - analysis was performed using a draft methanol 
extraction-purge and trap-GC/FID procedure specified by the B.C. MOELP. The VPH compounds elute between n-pentane 
(n-C5) and n-undecane (n-C11 ). BTEX compounds are not Included In the VPH result VPH results produced by this 
method can be compared to Generic Numerical Standard (GNS) criteria. 

Volatile Organic Compounds In Soil - analysis was performed using procedures based on U.S. EPA Methods 
624/8240, Involving methanol extraction, sparglng/collectlon with a Purge and Trap apparatus and analysis using 
GC/MS. 

Extractable Petroleum Hydrocarbons in Water/Soil {LEPH/HEPH-GNS) - analysis was performed using a draft 
DCM extractlon-GC/FID procedure specified by the B.C. MOELP. Compounds eluting between n-decane (n-C10} and 
n-nonadecane (n-C19} are defined.as Ught Extractable Petroleum Hydrocarbons (LEPH). Compounds eluting between 
n-nonadecane and n-dotrlacontane (n-C32} are defined as Heavy Extractable Petroleum Hydrocarbons (HEPH). The 
results can be compared to Generic Numerical Standard (GNS) criteria The report states If results were corrected 
for specified PAH's, & If silica gel cleanup was used. 

Organochlorlne Pesticides in Water and Soil - analysis was performed using procedures based on U.S. EPA 
Method 608/8080, Including extraction, clean-up steps, and analysis using GC/ECD. 

Polynuclear Aromatic Hydrocarbons - analysis was performed using procedures based on U.S. EPA Methods 

(Continued) 

Page 1 of30 

A Member of the ~ Group 
@ 



I REPORTED TO: Hemmera Resource Consultants Ud. 

I REPORT DATE: September 3, 1998 

GROUP NUMBER: 8082535 

1. Polynuclear Aromatic Hydrocarbons 

I 625/8270, Involving extraction, clean-up steps, and analysis using GC/MS. 

Total Extractable Hydrocarbons (TEH) - analysis was performed using procedures based on USEPA Method 8015 

I 
and BC MOELP Envfronmental Laboratory Manual (1994) Method X366, lnvoMng dlchloromethane extraction and analysis 
using GC/FID. Components In the C10 to C30 range are Included, using an alkane standard for quantitation. The 
report states If sftlca gel cleanup was used. 

I TEST RESULTS: 

(See following pages) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

I REPORT DATE: 

GROUP NUMBER: 8082535 

September 3, 1998 

1. Polycyclic Aromatic Hydrocarbons In Water 

I 
I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

DATE SAMPLED: 

CAN TEST ID: 

H98-20 H97-15 H98-18 H97-16 

Aug 20/98 Aug 20/98 Aug 20/98 Aug 20/98 

808250206 808250207 808250208 808250209 
r===========*======i=====i======ir=======:1DETECTION 
ANALYSIS DATE: Aug 31/98 Aug 31/98 Aug 31/98 Aug 31/98 LIMIT 

Napbthai:ener·rt:···ttt:Ati+t=ttr::t·t·t·t::=:t:,rn1=w·tttttt@ t:ti<fiitt:tiktn:t·'t1oot:tt:t,t,·iu:tt1s\r:t:r·:::::·::::::::::t :;;:;t:::;:::::n:;::::ai;::::tf;::::t::::;::::nr;:::::::::::::;:;:::::
1 

~=~=:e.:.::::.·:t::.')J.;.:: ... : .,.:;:,,;: ...... ·.: .. )~? .L ... • ...... J..: ... L;.· ...... ·.: .... · ......... ' ... :.: .... ' .. Mt/ ..... LU.:.' .... ·;LJt.tl..tI:..: ........ :.\~:~., ......... :.: • .:...:., .... 
Fluorene 1.7 < 3.7 2.0 0.05· 
P.heriamffitmr:-:::'\Y'·:·:;·:\t:·:···t·/·:'t'<·>':;:t:::'/ <cmao':·:···~·t··:·x·:::::::· :·:·::_::····::<::·::::;::·:::::::;:::::::::::::::::·:::::: ···:·:::·::::.t:o.:···.·:·:·:···.·:::::;::::····:':·:·: :·:·:·:·:::::o;sa::::·:::::·\··.,:,::;,.-· •. ····:···o:os·<::r··::····:···:·:·n 
Anthracene < < < < 0.05 
!Actidrnet·::·::::::·:::::::::::':::::·:tt'·:;:·:·::····:··:·\t::::t:::::::::::::::;:::::;::::~;::::;:-:::;::;t:it/:.::::·t::::::·:·:·::::::::::::: ::::::::::·:::g::::::::::::::::·:::::·:·:::·:::::::':::'::: ·::::::::::J~::'::·::;::::::·::;'·:::::::::::::::::::::: ::':'f:::,r:::::::::::::'''.·:\f't·::::-:·:·:::o~oszr.·n::::;::{::'::: 
Total LMW-PAH'a 4.4 136 18.2 
auorariffiine:;/;t'./:Jtv:;::n:c.,,:Jtnr:: I@'k:v-:·:>A·mw ::·:::1:;::<m:::1rn::::Htn:1• :::.::·rnr<··· ::::1:::mu:r:::·:m: ttI<Itr,::::::·ttHt -:::::::o~os·mnt:@"Ht 

=(aJantmicgjJ;f <t3L'>ti: ;m~·~:::t:\i<\Jtc/,.J :~:<;c:~~Jalr,. n[ :t:m,:::tHiff iILl ::::t4;:::=]lj::I!:I:If]: .:=:\jl:g:W:\:t:~>: 
~St1itiioiiitNite\tac.rt4>Dl V£:Jr: .. ·····+M:)·· .. ,>i··v··· .... :>:A ·: ...... ; •. ,:<· .. ·:····;·'; ........... ; ...... T ... L,... · .. ·:~~;r1:::,.~·~:\< 
=~~i;,.'1:2;@pfa·~fo:@pifa% ·::::·@::;, •• ·:::::·:·:·:wt·:··:;·:·:n· :·t:t:·;·.··:·:·:·:·:::t:·:·:·t:·:·:w:·: :·:;:::·;t,; ••. ···:·:·:·:·:·m:·:·::·:::::::··:·:·:·: :;:::·:::·:::·;··:·:·:-:::nt··:·:·:·;tg··: ·t:gio~:::·hfofafa·:ft 

=;~!~tt~=:-.. ~·t·:::::::::·tt:tt:t:·: :::·:·:t::;·:r:·w:·:m@ttW :,·.,:·:,:::,,:;f@ttt:f::·:·:;:::·:·::· :::::r:::·:;',tt::r:·:::;:::·:t:ff' :':,q·,:,·;:::t:Ft'tt:;:::·:;::::: tt~io1rntftt::::f} 

~-z11•••fJhr3c:t::::::::::·:: ·::··:;~:~~n/c+xx,·,:-::-,·. ·:·.x:-····: ...... ·-.:::···,··::::.,.·.,.···.:x.··· . ......... , ..... : ...... ,·.<<·:·.,:.:.::::., ... , ... ::::: , ... ,.,.,.·.,,:,,,-.;:>:·,·_· ... ,. ...... ,.,·······.·:··· ····.·:~:.~.::,J·.::::···::Z·····::s.~ 
Total PAH'a . 4.4 136 18.2 

I Results expressed as micrograms per liter (µg/L) 
< = Less than detection limit 

I 
I 
I 
I 
I 
I 

(a) = Detection llmlt adjusted: Interference present In sample 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

September 3, 1998 

I 
REPORTDATE: 

GROUP NUMBER: 8082535 

I . Polycyclic Aromatic Hydrocarbons In Water 

I 
I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

DATE SAMPLED: 

CAN TEST ID: 

H98-23 H97-12 H97-14 H98-25 

Aug 20/98 Aug 20/98 Aug 20/98 Aug 20/98 1 

808250210 808250211 808250212 808250213 
:============:======::=====::=====:=======:1DETECTION 
\ANALYSIS DATE: I Aug 31 /98 I Aug 31 /98 j Aug 31 /98 I Aug 31 /98 I LIMIT 

!:;:::::;:;:::;:;:::::;:;:::::::;::::::I 
Napfflfilir.ittf}tlMFttt'!Jffaffl@'.M IJLRitFitlttt ·':l:f'.#fftll'\t:II• :':f:f\#.ftl::'::::/::f\tW: :!:!?I\<:f:''::''lt::'·:''.:'Y't· .:]:ptij;':::'.::ffIP!']If 

~-~;=!;,:'.:F'..Y:?<>::t>·t/w:·+··:· \26.at;:\}:t:w:·2 ::··~L'%:··::.·,..-.····:·'.:·:·'.:·:···:·:·:·:······. :··2,:.¢·:·:·:·:·:·:'.'.'_.'.'.'·:·:·::·:>·· ··········.·,·g.::::····,.·.<:·:·:·:··· ........... >:·:g::::;::·:::·2;:;::'.::'.::::::;:;:;::::·: 
Fluorene 0.32 < < < 0.05 · 
Phenanthriiiif ·wt"''.f+}\··:· ...... : ... >·'... ...... ";)•f "/y"····,:··,·:-: ··,«<·-::,;¢;-:-:·····: .... ,., ................ ;<·:···=?""""·'"·····:· ..•. , .... ·<=":":'"'"'··: ... :: .. :-.. ·····]1osc·:::::::?}"." 
Anthracene . < < . _ < . . < . 0.05 
Acndfne:Jl:I:=:!:!ll!l, '\:HY:l"J. dU'tLtf I tl''<@!lMtntttJ t '=:t<tttfll:tfn ::::ll<ttlllttl@ !:\:lb<tlil=ttI:Ii :!:Ill(O&\::'.!)l:!['·= 
Total LMW-PAH's 0.52 
Flubrimffiinetm-'' J.,.:u;;,,.....zL·· .:.\<2., ,vJ<f .. t:"\:"··_:~ .. "\"'''<t:' ..... > .. -.· .. • .. :.,;:-·· : ...... g ....... • ... ,., ....... ,.: .. t ., ..... <;·····it:···.t:@t :t::o .. osmt·11,,; 

~@Jamhiiatl?:lm :·m'.d@&: ;;:S%vt*-CT&r:·:1i,··h.J}:··.::"n~ ~:~:~L ;,rn:: .. \.il~tLJ ::::=~:rn.;,::·'-::h(··~··\·:··~~ti·t. Ffr 
Ch~ne < < < < 0.01 · . 
ai~ffi11-Wit1wilittAiffiit ;.:&f-: .. r~if~Er5.t1:3:. ·.:}t%t~5ft•:r:::::•:::J:? ~.-!::::.-:I~•.-.•.~•:trlr:~~~-:r:. ::o.}::¥:.::::·:~•.70.:::.:.:.:.:.:.:sr .-.: .. a,m::::..~.•>.Jtlt: 
=~~~~j£i1n::wz,.s;::-:,.: .. .-).i.1t>-:.c;.,::: .• ,.,, ... ,,<<-,,~,.,.·,,.,,,_,,_,_;,,,,,:,·,,,;>,,,, .. ,,,,,,, .. ::::: ·-::;;,;,;:,::;.::,,,,.,., ... _,,,,,, .. ~::ti':,;,,,, .. ,.,.:: 
=fk~!;tti~,~w,,,,@,,W@=,=,h¥=,·· ,··,:\:,:~,,==:,,:·,,:;;:w{,/,,v=,, ,,,,,::::=,,,,,;.,:::::,,·,,:·:=::::=::::::,::,,,,•::::,=::,: ,·:,:::::=::::;,,,::=,=,m:,):·,:,,,,::·,m,:, =,::::::,:,:::;:,:·:::::::::::::,:::::,:,,::::::,,\:= =::::,:~~~i,,,,;,;;.;;·,:::::::::::tt, 

:T::r0ia~.:..m:.:;:nr@t:2wr::nwe, ... · . .w::1r::...::7:x./·=·=·2r··==,.·::_:==~-•••. ,.,:::.,t2··:::=:::·::::::·:: ····-,··_·:····:=::::::;r=:::r:::·=:=::·=:::=:=> ·(·:·::::::=:··:t:·-:<·:=:,==:·::==:-·=·=·=·· ·::=::g'.'~·~ar·=·:·:;::::_::E.:·: 
Total PAH's 0.52 

I Results expressed as micrograms per liter (µg/L) 
< = Less than detection limit 

I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

September 3, 1998 I REPORT DATE: 

GROUP NUMBER: 8082535 

1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Polycycllc Aromatic Hydrocarbons In Water 

CLIENT SAMPLE 
IDENTIFICATION: 

bup98-1 

I DATE SAMPLED: I Aug 20/98 I 
ICAN TEST ID: 1808250214 I::====::;, 
:::· =========~·===~DETECTION 
!ANALYSIS DATE: I Aug31/98 IUMIT 

Jilitfflllini:litlI\HIIK\f@IIIItfttfdlilltIIIltttt /JIIItIItiliit 
,:;~~=~,fiifaHii@,ifoii=/i#L,J:;tt d/~6.}.f'i@ifI· .t~i~I=ifa/.f.t\i 
Fluorene 2.1 0.05 
,Rb,tiffltittmtt,,,,,:,•,:,:,,,,,,,:-:i,,,,,,:::i:il:,•ii,:::tiii t:,dMt,,,,,,,,,,,,,ttt::,,,,,· .,,,,.JM§foil:i,,:,:,:.Mi: 
Anthracene < 0.05 
:Acnam1nmn1=:mm::m:::m:im:m@tt::m,r,:1::rn:t ttti#t'ttttrrr. 1°n1osw,1tt=.@ff= 
Total LMW-PAH'a 19.3 
·FluQrjriffiene,··::·.f-i>··:+···'·w.f:"''··.,········~·,·:·.·.y .. ,.,...,.·,<···,.•:•.w.•.•:w.,.w.•.·.w.· '·:·:·(£05)·.w:w:-:-.•:••::\:;\ 

:~~Qa&mqehjgfaEL>2:: -,/·=+··;·;t>·:.···:·•}: ... · ..• :r,ieE:-::)k, 
,i=~m-i-Mbt,:t:t·k:::·:iit,> :·:·:·:,·,···;·,··:·:·:'::::::L·,···t:tt: t:g4U~i-:tI£dHfa::: 
.:::;lt.,'eiw.;qpHPh/:,,,,,::::,,,:·'······· ·.·.·:·:·:,,,:,,.,.,.,,,., ... ,, ... , .. ,,-::::,,,,,·,,,,.·, .·.,,~i~}.Jt:/.,:,w:,f::,. 

,;;;~bi=s.at;mm:1:r:.:.r.:11·::r ,, •• ,.@ •• ~:t@:.::1::::111:t : •• ,·:~~~~t:mntta 
,~:.;1?AWflti1m*%m&,,·,,·,,,,,·;·;,,,;··,:,:,;,,,··;:::::,:: :;·:::,;,;;;;:··,:,,,,,,.·,;·::;.;.:,:·:,·,:,:;:,:.:,:,;:;- ·.:·:,g:g: •. ,,,,;,:;,;,;,,,,,;;:;;m:t 
Total PAH's 19.3 

Results expressed as micrograms per liter (µg/L) 
< = Less than detection limit 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

1 
REPORT DATE: Sept~mber 3, 1998 

GROUP NUMBER: 8082535 

1. Total Extractable Hydrocarbons In Water 

I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

SAMPLE 
DATE 

I ~-~--·:,,-==·-*-, ~,~-·":¥> 

µg/l = micrograms per liter 

I < = Less than detection limit 
Sample# 808250206, 808250207, 808250208, 808250209, 808250210, 808250212, 808250214 
- The presence of hydrocarbon components with boDlng points below that of C10 were detected. ··,· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

September 3, 1998 

I 
REPORT DATE: 

GROUP NUMBER: 8082535 

1. Monocycllc Aromatic Hydrocarbons In Water 

I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

DATE SAMPLED: 

CAN TEST ID: 

H98-20 H97-15 H98-18 H97-16 

Aug 20/98 Aug 20/98 Aug 20/98 Aug 20/98 

808250206 808250207 808250208 808250209 
1:==========::::=====*======::::====:========: DETECTION 
!ANALYSIS DATE: j Aug 28/98 j Aug 28/98 j Aug 28/98 j Aug 28/98 j LIMIT 

Sehiirie-,::: ... :L<··,,··:··r::··· .. · •... ,..<::.:.r , ... ,,.<, .. : ·•;as··.········~~-·~ ... F :·i:ioa·.·· ........ :···· .·······i ..._<. asr···,F;···.-:··.·.··: •........ <Y,·ir· ,:.··(· .. r: ·· •. ,,a··:·:;_: ..... :····:···:· 

i::nze,J~v.fV<LdV:-4'./\\h\f\\t: ·:,~~~;.:\fritfifh: 1~t);tt)lh\\L;<·,; ,.,t;··.··:\.IJ .. lf\ ,··~'.:;;:~~:\Hf\IE\f":): ,;r...&.!t<:/\lJTj:\ 
~~:;r:n···· .. rn.,,,., .. ,,.,.,.,,.,,,.,.,, .. ,.<t.:: .. <, ...•..... ;>.· ..•. .:: ·'.<:~.:: >.wv>t· m,:m ~., m::::::::w·+:::::1:. nn :1:::::::1:::,.:Hrn< ,r, ::: w·@lt··::·:t ti &Jr<f·://JS *, 
Surrogate Recovery 

Results expressed as micrograms per liter (pg/l) 
Surrogate recoveries expressed as percent (%) 

I < = Less than detection limit 
Sample# 808250208 , 808250206 - Detection limits adjusted: Interference present In sample 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

1 · Monocycllc Aromatic Hydrocarbons In Water 

I 
CLIENT SAMPLE 
IDENTIFICATION: 

H98-23 H97-12 H97-14 H98-25 

!DATE SAMPLED: I Aug 20/98 I Aug 20/98 · ! Aug 20/98 I Aug 20/98 I 
I 
I 
I 

CANTESTID: 808250210 808250211 808250212 808250213 I::====::;, 
1:==========:::;::======::=====:::;::::====;:======:1DETECTION 
!ANALYSIS DATE: I Aug 31/98 I Aug 31/98 j Aug 31/98 j Aug 31/98 I LIMIT 

8Wi'ie:t<rt···:t:ttr:JtltJ(:.J:····:-->·>"· :·····.L<tl .. -JJttlt it·~·v<:tt·:···:.·t:.·.·:: .. :.. .:::.:.<.:·::·:::::.:.:::.: .. <····· :::.·.·.··<r··w:·trtHll :-··'co.t·2 "····.-, ....... 

i:~~e".~_~:~:J@;HtdS.;:n:sJfr{kt l> .. ~~:;;J;(J<i t(\i;dWn[I[\lJ.\,: ·:[@[f;LmLSl[IIC I[[lf ;i;@ik~J[li[@·;. ·v&.1tA[II%<?;;,. 
X~enes 1.4 < < < 0.1 . 
1ti1&Td: ... ::i;.: .• :-:..:•: ....... =-= .... ·:.f..:M ...... 5~ ... :.z.k = .•• :fuf)tC:~:i:.{\)t: ·-~~.il<t .... · .... ~./ ....• ~) •... :%1:na1:.:::. . .f ...... :::: .. · :_/f&:./.l~ .• : ... :· .. /. ::itfZt::.}:.r: •. :~L ... J.:t 
Surroaate Recovery _ 

I Results expressed as micrograms per liter (pg/L) 
Surrogate recoveries expressed as percent (%} I < = Less than detection limit 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

I · Monocycllc Aromatic Hydrocarbons In Water 

I 
CLIENT SAMPLE 
IDENTIFICATION: 

I DATE SAMPLED: 

I CAN TEST ID: 

. I ANALYSIS DATE: 

Dup98-1 

I Aug20/98 

1808250214 

I Aug31/98 

TB80811C 

j Aug 11/98 

1808250215 I DETECTION 
j Aug31/98 IUMIT 

I 
I 
I 

;Sijmerie(i;/·· -~····,:>L,>V£"T;·:·:;;;: :: .. : :·~: $::.··:x:::···.·:·,·.·. ··-.:;;<····.··: ···:;-··; .. ··: :·,o.:tr··;,···,·( lii 

,i-~.;~.:,, .. /t+Aif/frt:-:·w···:,:-~,...,."""'""'· w/···.w .. ,, ... ,.....·:::'·'·'·.,.,.,_ .... · ....... ,.:;...,.,.., .. ...:-.·.··\=····.·.· ..... <.:k1···2s····~·::=-A;:·· 

:,~~!; ... ..,.,,,, ......... 4,: :H·i!:<-"i"~.-.• ./D.h.·L:Jr::. Am:r:L:·:.:x .. :.:·:::::.:.:.:-t. ::.:.:.t.:~:.:.::.:):.:::.:.:/:.:::.:::.:>: %~~%:l:L}.f:.;:) I Sum>aate Recoverv 
:1;:~!~!;{·&m:rntL.tt.J --i ... M:~~I~/'tmmr ::·:m1:~t11m:ttJ ,.: .. _-ts-xth:Mt,;] 

I Results expressed as micrograms per liter (µg/L) 
Surrogate recoveries expressed as percent (%) I < • Less than detection limit 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

I · Extractable Petroleum Hydrocarbons in Soil 

CLIENT SAMPLE 
IDENTIFICATION: 

CAN TEST LEPH-uncorrected HEPH-uncorrected 
ID for PAH's for PAH's I 

I 
I 
I 
I 
I 
I 

µg/g = micrograms per gram, on a dry weight basis. 
< = Less than detection limit 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

I · Monocycllc Aromatic Hydrocarbons-Methanol Extraction- In Soil 

CLIENT SAMPLE 
IDENTIFICATION: 

H98-17-5' H98-18-2.5 H98-18-4' H98-18-7.5 
• • I 

I 
I 
I 
I 

l:=C=AN=T=ES=T=l=D=: =====~l;:::80=82=50=1=9=2=*1 =80=82=5=01=93=~1 =80=82=50=1=94=~1808==25=0=1=95~1,:=o=ET=e=cr=,o=N:=:;i 

jANALYSIS DATE: j Aug 30/98 I Aug 30/98 I Aug 30/98 j Aug 30/98 j LIMIT 

Benzena::t:ttLJ)::1::::::mmnw1rttt:t:tttlt l)t<Ittt:ttr·:tt: :m::tt<:tt::n:m·::m:r·::r::• ::·.::r:u<··r:::::rrr::::·n:r:: trr·:<:::tlf;::tmrr:r· :::m::o.s:::·:11r::rn1m:t 

i:18.~:.:~J;L,,:>J, __ ::m@LJC,J-ILt {::u~~!':\HI@::]:::i::::I\~i t]I:k]i]@:[:!tW.tl ::··-.w~··,·:mrn·JJH'l\: :;\:r:tW:t\lKILI& :fi\giktfIIHlrn 
~yl .. en~E!--;.:.n: ,;:::w:<::'V" .:''':"·:::::::::,,Wkfal}:/f{.$(;(.+··+v-····"'' ··: .. :·:::: .. , .... ,.. .... .i ......... '·,"·:iffl+'··'"_·~ •• -w·:(· ........ ·.<·\M{:L,,;-w _: .... ~~\_··{·(+·:,:\;"'· 
Surroaate Recovery . 

Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 

I Surrogate recoveries expressed as percent {%) 
< = Less than detection limit 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

I · Monocycllc Aromatic Hydrocarbons-Methanol Extraction- In Soil 

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

CLIENT SAMPLE 
IDENTIFICATION: 

H98-19-5.5 H98-19-7.5 H98-20A-5. H98-21·10' 
5' 

lcAN TEST ID: j aoa250196 j aoa250191 j soa2so198 j aoa250199 I DETECTION 

!ANALYSIS DATE: j Aug 30/98 j Aug 30/98 I Aug 31/98 j Aug 31/98 j LIMIT 

Senzirii='=·=·=·=·===·=·=·=·=·====,===============,,,.,=,=,=,=,=,·,····=,.,,,,,,,=,=~,.,,,.,,,,,,,,,,,,,,,=,=====,=,==·=''=,,= ==============z=====·=====:.::=,=,=,====·=·=·==·====·=·=·=· =/'={·\e=:::::===/\}.=::::==·0·=>·''\,=,::::======~ ... ii ··=t)'J<t···=··=·===='=·=·=·=·=·=··====·:::::·= ·==·====o:s·========·==t==r=·=·=''·=··==·==== 

i="-;~~~:i:\f \(:};ff:f]tfatt}f:@II );l-{~·m:·T~f);·'t;.::·{'f: ·if·t;;:arnrnrntrnI·:[ 1.·c.;t.I'.,[l]YfIII !'['Wi<':·.··:\[\'·.K\\llK .:l'~i+J\t:]]lU 
~yt,.e~.!!f!_.,,.'.a'.;,, .. ,,.:.wm,,;,·%/=.=··'== ....... -... ·.,.:,_.=:: •.. ' .... ~htM:HlMfMf ti't:M:mmttFMWt. It:'ftro-t!Hi.· ... f).f t:·t=k@ttWt@l@ s~iwmnrrr@ 
Surrogate Recovery 

Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 
Surrogate recoveries expressed as percent (%) 
< = Less than detection limit 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

1· 

I 

Monocycllc Aromatic Hydrocarbon•Methanol Extraction- In Soll 

CLIENT SAMPLE 
IDENTIFICATION: 

H98-22-8.5 H98-23-8' H98-24-6.5 H98-25-5.5 
• 

CAN TEST ID: 808250200 808250201 808250202 808250203 I 
I 
I 

:===========:;:::.::===:::;:::====;::=====;====::::::1DETECTION 
!ANALYSIS DATE: j Aug 31/98 j Aug 31/98 j Aug 31/98 I Aug 31/98 I LIMIT 

I 

awene:·'.·:·:·,-·.·.,,, ..... ,.·.·.·.·.,,,.·.·.·.·.,:····:-:;:,.·····::,.,.·.·., ... ·.,.·.·,·.·.·.·.·.·.·,·.·.,.,.,,,.·.,: .,.,.,,,:;;-g=-,-,.,,·.·.,.,.,.·.,., ••. ·.·.,,,,,,,:·,,., .,.,,,:-,-,,,.g-:,;-,.,.,.,.,.,.,.,.,.,.,.,-,::·:·:-,-,,,: ,.,.,.,,,.,."\,£'.':··:-,-,.,.,.,.,.,.,,,.,.,,,,,.,.,.,.,,, .. ,,,,,.,,,,:sr,,,.,,,.,.,.,.,,,.,.,.,.,.,.,.,.,.,.,.,-: .,.,-,-:()-:$<:::::::·::::::::·:-:-·::::::<::::::: 

1:t:a~/~8
.;.Kt,'..'.'.::CP.Fi-_t,,t~r2,,.:: irXiC'. .. \'::,,<?Ll ·':.t;,:'lIII:IllIH::. llJ~::·,,J,,,,,,M,,;J :W·~[k@~:t\'\'.=J.·-~:@ .. I\ i{g;U ..... ,>.··i>> 

~yl.e~29.p&tfiM:·::m::;:;:::::;.;:Y>W:;:-.,:,r,,,{uTw "7fi}H:t~'-t,-t'=. <F;l"'l.NttHU. 'lP~+tHlNt HH k{Il.{(:t .. t'' ,J:~i.J,\:),,fr:Jh 
Surroaate R ll' . 

I 
Results expressed as micrograms per gram, on a dry weight basis. (J.lg/g) 
Surrogate recoveries expressed as percent (%) 
< = Less than detection limit 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Page 13 



I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

I · Monocycllc Aromatic Hydrocarbons-Methanol Extraction- In Soil 

I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

H98-26-5.5 Culvert 

I CAN TEST ID: I 808250204 1808250205 I DETECTION 

j ANALYSIS DATE: j Aug 31 /98 l Aug 31 /98 j LIMIT 

.·•aen:zene:@tllllt@rn·;·w-::t:··t·tmLit@:•@Jl~<tt:tmtwt·,.·}::::· ·:m:···::,<·~-··r··t:··· •. ··1·:··1· u-a.s;{JtJ· ,::t·<­

.i;£;7.2;~-~,: .. ,·';·::<<;;JJ;;[ . .,Jz:\,., + s:>:~::.rm';I:;~I;}·:m:;; ;+:t~::·,rr{·>··-m: <~iim<J-.. -mn 
:~~;..1e.»i>'""'"···.-"L ... k.~ • .!-%Sr.::/\· .t:/hk#\t::··:·::·:·:·:::;·,y : •. :·::·::':'·~r:+;-<+?:·h ·J~~SbiF!:':<+·· 
Surroaate R . w 

rroJUJiiilih1*rz£?/@W%Z0t;rrif/:!1:1 ::._ ... :111;::;:;;.;:::.:.:::::;: ::~;;:400/;:~;;ti·.·~1~·-;t~i~Z~\tW&t:~·.::: ~:· 
I Bromofluorobenzene 87 80 -

I 
Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 
Surrogate recoveries expressed as percent (%) 
< = Less than detection limit 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

I · Organochlorlne Pesticides In Soll 

I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

403A 4038 

808250216 808250217 

303A 

I Results expressed as micrograms per gram. on a dry weight basis. (µg/g) 

I 
I 
I 
I 
I 
I 
I 

< = Less than detection limit · 

3038 
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I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 

REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: September 3, 1998 

GROUP NUMBER: 8082535 

Organochlorlne Pesticides In Soil 

CLIENT SAMPLE 
IDENTIFICATION: 

Dup303A Dup 3038 404A 

I Results expressed as micrograms per gram, on a dry weight basis. (pg/g) 
< = Less than detection limit 

I 
I 
I 
I 
I 
I 
I 

4048 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

September 3, 1998 REPORT DATE: 

I GROUP NUMBER: 8082535 

I · Organochlorlne Pesticides In Soll 

I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

CAN TEST ID: 

503A 5038 402A 

I Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 

I 
I 
I 
I 
I 
I 
I 

< = Less than detection limit · 

4028 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

September 3, 1998 REPORT DATE: 

I GROUP NUMBER: 8082535 

I · Organochlorlne Pesticides In Soll 

I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

301A 305A 

CANr:ST 

307A 208A 

I Results expressed as micrograms per gram, on a dry weight basis. (J.lg/g) 

I 
I 
I 
I 
I 
I 
I 

< = Less than detection limit · 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

1 · Organochlorfne Pesticides In Soll 

I 
CLIENT SAMPLE 
IDENTIFICATION: 

206A 204A 

CANr:.Sr 

202A 101A 

I 
I 
I 
I 
I 
I 
I 

1:==========~====:====::=;:====;:======:!IDETECTION 
808250232 808250233 808250234 808250235 LIMIT CAN TEST ID: 

I Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 

I 
I 
I 
I 
I 
I 
I 

< = Less than detection limit · 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

I 
REPORT DATE: September 3, 1998 

GROUP NUMBER: 8082535 

1 · Organochlorlne Pesticides In Soll 

I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

103A 105A 

CANr:ST 

107A 406A 

I Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 

I 
I 
I 
I 
I 
I 
I 

< = Less than detection limit · 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

I · Organochlorlne Pesticides In Soll 

I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

408A 505A 507A 509A 

t:=============*=====*======*====~===:! DETECTION 
ICAN TEST ID: j ao8250240 j aoa2so241 ! aoa2so242 j ao82so243 j LIMIT 

A1<1.tlrHt:t::tt:tt1r:m:::t::t:i111rr:f1t:1:r1t :::mu;o.tt1rn::1:t:ttt 
alpha-BHC < < < < 0.001 
a~;eH¢1IlI&mtt:IIt:t:Mitim:i:ljl[\I: IlIP~ffiiII:m::::::r:: :::::1:mi:::1:::ittfll!:il }@\:\sIJIIlt:::m:it l:III§ifMII:t::::i:::: :t::g~QQ.1}:llffI@ 
delta-BHC < < < < 0.001 
gaffi'.ffi&SBC\jtfM8iii}llH]K;mwrn:;: .:r::mRFlH@H@i@I =lMt%1falitWMitt• ::ttH~rnn::m:n::;·:nm: liMilNlllltt:• aa,~ooiHt?III 
~~~~tjtafii@mmt&=#&Mtfai.Ntt 't#~~~iHtWW ,i::f{~=tWMtnttY :}:(t,;:tt}WJtf,Jj: ·rm::;n@:tdt=t=·w ?t~i;ftWV?{ 

g:~&gg .... ·.ffa{::{+():;.:·.:7·w:<y('YV>·,>··rn· ·:·?'-Lth>7\.··t:f ·:·:.·})<\.·./\/;:.::'.:t··.:. ·.·::..-.-.<;.·.\y·x.·y·.::::··:·/·. ~··· . ..-:.~e.e;:::,·.-::.·;::::;:.:: .. 1-:·-~;=-(JR,f> 
~:&.gi:,-~·,··ww·fo:fr··.·d1fff¥Jfffah=A):+i.g,· ·.f.: ... :U:,.fr.·hw'.f,(:.· :.:··=.:·.·.~i=/;\.::,.·.:.=:·•·:::. ··::.•·+~009}:q·::::·:v•· ··.·q,g;=:·t·./.::·:.·::,. ·:·;.::~i=~--.. &·:::·.\} 

&&:;.-."·.x;.::.:t>c:.;::.:.::::;;;,.;·:£·.,_z.;a.:t:.::<:r: .:.::'· • .::::..zx.::.::··'·::.:·· ···:.::·:·:··~~:~·:·::::">,:·":'\· ···'..·,·~,~-~:H,':;.·:···:::···.: .• ·.:·:·.--~~;.e··\:.:.;;;. .:~·.·~:OOic·;:;.:·z;;;; 
Endosulfan I < < < < 0.01 
Eridoi\li:)lf/Jd{W&ii!lt.fJfiit<=t~:":±r~ ~~~;;:uif e::::~t::sr~~~~~ .. ;1,-::::---~:; >~;::1::1~ ~~:'.::.~~~z<~t.A ~)Y \:i~~tn :~~~~:Ws2 :i$1e1r./:~ l~~-,•t¥0:..t}:t 
=a:!;.r:~~~i%1.ill'.2'.dLY}C:;,' ... A~L:i2&).t\: -~bi§.LJ <LHW \tt.+eft<+,:tT\:: mwiiHhUtJJJ @ll~~lLWfW.fab 
itm:;;;;w;;=·=:-;f:=·~m;ntJVWt=t:t ·t+%71j:fJ::iW·v~·· \h:¢=·Vt=:+Yhk:·· ·,.trgi.·:ptM:\:/q:r :··.-:·t¢t):·t:y.7·:.'\::'·:··· ···:·:··m~1b:·9·:::=q) 

~~:+::'T12rmw:e+t\t -•• ·.+~fain->··.ttr .·:ft~w··@wnmm =·.rmg@s=wn:tm@ := •• =,,,w&mmrw,rnxwn~:;m:ww=rn 
Toxaphene < < < < 0.3 

I Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 

I 
I 
I 
I 
I 
I 
I 

< = Less than detection limit · 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

September 3, 1998 

I 
REPORTDATE: 

GROUP NUMBER: 8082535 

1 · Organochlorfne Pesticides In Soil 

I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

608A 606A 604A 602A 

Atdtlrltf ff I::\J\@t:t:ttt\\:\t+tIIIIIl\::1:f III : o:boiJ:t:ttfl 

~{~i;lt:]I:::::::::m;ii::;fa[@:;:::E:::@HlitIIII@': ::::tr:i:mtl).IImm::::: f[IIffl.Q'ig:[tt:1=::::::::::• :::::::::::::;:::::::::::::'.::::::.:.::::.:::.:.:.:.:. :. :~:~~:.:.:.::::.:.:.:,:,::.:.:.:::. 
delta-BHC < < < < 0.001 
gamma+sHC\(Undanel'tf2L/'.-LT''J tlii<tIL'.Y[mtt:: :t@J<,t\Jtfit:tfll Itr,£·::::t-::.,::{::::.n tik#LJiil!JHf \f.:o.oot. K .. Jt.: 

:!m~=-ne(T\'J~esJr],;[mh 'l\Z~ri::::::@IflI:I:: :::::1:::;,:m::m::I:t::tI:::1:: ::::::::::Ii:Il[\HNMI@ Il:i;\kl.@].II:. :t~:g:=1L@IIll 
~&o~c;;:::'.\C.;> ... :-/., ... t_z;:::.z;:;.\.;.. .. , .... .:..; ..... )t .. ..n .. ·· ... \ :.:. .. ; : ... 'I-Af..·.: .. 11 :,.ft~::.rnmmtt 'fa:.~:.:> ..... : ........ :: .. •~;=;,.....,..:,t,d 

~j~gi•.JJ>'lfrCi.'.\<+)32\:iI]'"h\\ :I@~mattfI:1:::;: ·l .. ~,t~&,:::::::::K@fl\1::::;1, II:i::i~.~7-.... l···tI IIJ~0~5, .. :1 .. ·.f:.· .f::~:=,f\tl:..tr: 
p,p-ODT 0.080 < 1.6 0.44 0.003 
Dlefddn' .. 18}.fFtJ::: ,,.>{\.ftL:::J@dl .... \f<L,,)/}@l:A ttt<.HMK.:mtn:m f@W<'mW)Li)tt· : • .tm.<.'Ji.tK.t.mtm ;'.f0+003!h<i@l) 
Endosulfan I < < < < 0.01 
Enttomllflftf..Jfri%&Jfiftt1li8iti1-si1l1?~~ t»~ ~itf:>rrir:1;;:v:r ••·.;a«2sr••-:;.;o:•:.?.:.:••.:•.•-•·•·· .::.:.-••.~•g•··· ~~r :.~-< •~-•··:~=~·-· ... :::.}s.-:.,:; ... :.\;••••;.w.)::.·.:.:•o~m;.;;;J:.rt•;ofa:. 

=-~.l:~&liw:;11.@h&Lftt i.::~::.2 M:: ;.1.:t<B.:zkihII---.@l r·:u;;-... ··w:;::··z·· ·:ttZt;·cdtV .. T ': .. :&::1L1t'./lt' 
~=t;tP\!:x·iA;t;:·sPTJf:f-':tt;- ·f(1;r:1p·;,;,~T:m~~ :f"'1klf:(']f"F-J :li::-:: .. k····:.:.···L,··:··::~!I: I+·-:;.:':.1:·: :+··l-0.: {:·::~:~1r1nmt] 
~~~@@M:tm~m@@@H·T: ·\.)Wm;g@f.WW·?WW ·\tf</W·H\ll@F .;::t:w:~:§ift&;:@ii· fa@··:kt&mtttnt :::fgt~~@iti-@@ 

1 
Toxaphene < < < < 0.3 

Results expressed as micrograms ~r gram, on a dry weight basis. (µg/g) 

I 
I 
I 
I 
I 
I 
I 

< = Less than detection llmlt 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

1. Organochlorfne Pesticides In Soil 

I 
I 
I 
I 
I 
I 
I 
I 

UENTSAMPLE 
IDENTIFICATION: 

701A 703A 

CANr::Sr 

705A 707A 

I , Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 

I 
I 
I 
I 
I 
I 
I 

< = Less than detection limit 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

I 
REPORT DATE: September 3, 1998 

GROUP NUMBER: 8082535 

I · Organochlorlne Pesticides In Soil 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

CAN TEST ID: 

709A Dup406A 407A 4078 
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I 
I 

REPORTED TO: Hemmera Resource Consultants Ud. CANr:.ST 
REPORT DATE: September 3, 1998 

GROUP NUMBER: 8082535 

1. Batch Quality Control for Extractable Petroleum Hydrocarbons In Soll (QC# 36847) 

Parameter Blank (ug/g) Blank Limits Duollcate 
(R.P.D.) 

DuP.licate 
Limits 

Spike (% Spike Limits 
Recovery). 

··0:easuri.ifi.B.i:tffit:P:Aafi.=\tM\lI/ %\i#M~t\ifatft• I25.0I&%\ht:l:lt1 t80ittt:tt:lit: 1::2d:111i:\:@1I1i]• tf.ittt:MI:ti}!=Ttt• ttaAa2s.::1::w:rt 
HEPH-uncorrected for PAH's < 250 250 NC 20 

I ug/g = micrograms per gram 
R.P.D. • Relative Percent Difference 

I 
NC = Not Calculated. Duplicate sample results were less than the detection limit. Relative Percent Difference calculation 
Is not defined for analyte levels of less than detection limit. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I REPORTED TO: 

REPORT DATE: 

Hemmera Resource Consultants Ltd. 

September 3, 1998 

I GROUP NUMBER: 8082535 

1 ·. Batch Quality Control for Monocycllc Aromatic Hydrocarbons In Water (QC# 7070) 

1 
Parameter Blank (ug/L) Blank Limits Ducllcate 

(R.P.D.) 
DuP.llcate 
Limits 

Volatiles VolatUes 
Water Spike Water Spike 
(% Recovery) Limits 

I aerizeo.e:,,,,:,:::;:;:;:::::::::::::::,:,::\:,:,:,:,:,:::;::::,:::,:,,;.;;:,,;,,,,,,;,;,,,:,,:::::::;,,,,:,:,:,:;:;::: :)~;(:,,Jl'J,,,,::;;:;:;:;:;:;:;,;,,,,:,:, :;J,A::.::::.:::.:;;.;.;;:;.:.:.;,;.:.:.:.:.: .. sc.:.:.:.;.;,:.:.:.:.:.:.:.:.:.;;::.;,;.:.:.:; .. ;20.:; .. ;.;,;.;.;:.:.:.;.;:,.:;:;.;:;:;:::;.;; :::.t::tilL,,~:::::::::::::,:::;:;:::::::;::::::::: :,:79.)i:J17L;,:,,,,:,,;,;,;;;; 

·im.\wi:~@ll:t:r:mrrnm?tt::m}}::rtlt:m:: lkt{~]~:::,:::::::rrr::r:· ::::::8~:,::tt::f::::m:::::::1rn: :::~gtJltti@ftJ ,:imt\t\%1'\t@fa@: fj:lm:m:::tJf'::1:1:r :::;::r::~i~i:mw:nr I Xylenes < 0.1 0.1 NC 20 105 75-125 

ug/L "' micrograms per liter 

I R.P.D. "' Relative Percent Difference 
NC = Not Calculated. Duplicate sample results were less than the detection limit. Relatlve Percent Difference calculation 

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

Is not defined for analyte levels of less than detection llmlt. · 
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I 
I 

REPORTED TO: Hemmera Resource Consultants Ud. 

REPORT DATE: September 3, 1998 

GROUP NUMBER: 8082535 

I · Batch Quality Control for Monocycllc Aromatic Hydrocarbons In Water (QC# 7093) 

I 
Parameter 

ug/L == micrograms per liter 

Blank (ug/L) Blank Limits Ducllcate 
(R.P.D.) 

R.P.D. == Relative Percent Difference 

DuP.llcate 
Limits 

Volatffes Volatiles 
Water Spike Water Spike 
(% Recovery) Limits 

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

NC == Not Calculated. Duplicate sample results were less than the detection llmil Relative Percent Difference calculation 
Is not defined for analyte levels of less than detection llmlt. ' 
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I REPORTED TO: Hemmera Resource Consultants Ud. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

1- Batch Quality Control for Polycycllc Aromatic Hydrocarbons In Water (QC# 36652) 

I 
I 
I 
I 
I 

Blank (ug/L) Blank Limits Spike (% 
Recovery) 

Spike Limits 

: aptithilJii.tt111trtt1:i:1trnmtr::rtt :-Rt\Jta1111J:1tc:oI!t::r:rt:::=rn::::::1:::nJ2t:ltm'ttt::tmt:::3.s.::;ttus.rm11rt 
cenaphthY!ene < 0.1 0.1 93 50 - 118 

';·::''=npfithe.iiiit\[!:t:IIII:l/Illlit'\\\II:!\II{bJ±\I\·:ttH\IC:oHIIItttII?t(ssI&I/t\!:tlt:t:t m!f:\Mt:ii\J\J[:\\i 
uorene < 0.05 0.05 93 50 - 118 

. Jinmhte.n.e. .... ' .. · .... ,., ... ,.,.:..:,:w.$::,:.,.,.:'.,,,.,.,:L.~.""'··· •. 5 •. .Jl.,05 ... :.,.).:,,.: .. '. Jto.s ... : .. : ... ·.: .. u.,.: .... ' :96. .. :: ...... -.' ..•. /UL .... !ea,.~ .. 120 ... ,.,; .. w:w .. ,., 

racene < 0.05 0.05 95 63 - 120 
.. uotantbefie ... \\,.,s4+;\.rL(fr(}/t-. , .. <;,.,,,,OJJS//; .. ,.w.·.,,.,. -::0-.05\L,::-:-. ..,., ... w,..,., .. ,., ·97, ... ,.,.: .... ·.·,:.::w.-.'.w.·.w.·.·.,· .. -63i:0)f2Qi.-;· ..... r. 

ene < 0.02 0.02 97 63 - 120 
.. :: ::::::·:·:taliri.tRdfaM®wJ!.iM:Ewtc '.·¢.%.tutt2r<r:, J'tb.tr:·.Y ••••• e:-::>·.:h 82C.::::::· •••• _'_'_.:.r.:·.·:.:.:.:f, :$8.sttm:t:.t:k 
.·.,,h.,£.--z:JLY\',LJC;,)\ ;i,J~:g~:.\} .. ,::,'..,. m~::,f~t:M.\t.dLJ ,:JmL,\LSIAM.\:\\\: '

63
.\.:.i~;t,1rZ,; 

.... ~~~=:a:.1.!.t;a::E:'.~2.fa.fLL.,,::L: .:;_._2g:&i:: •. :':,.::: .. , .. : .. ,.~a~ .. :< ...... : •• .:.:. ...... ·.:. ........... '. ..... : ..... :-· •••. -=-~,i.=·.::.,.:<,/,,., 
I ,nd!~Wlitrt&:.mru ,;.A~i~MVY\\\ :-~~ibn<WYI" ,:;·.¥lJwt:J12.1:ril:nm->L 

enzo(g,h.~perylene < 0.01 0.01 95 65 - 134 -

I ug/L - micrograms per liter 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: September 3, 1998 

I GROUP NUMBER: 8082535 

1 ·. Batch Quality Control for Total Extractable Hydrocarbons In Water (QC# 36659) 

Parameter Blank (ug/L) Blank Limits Matrix Spike Matrix Spike Spike (% Spike Limits 
Duplicate Duplicate Recovery) · 
(R.P.D.) Limits 

rreH :.:.::.·.:.'.::.:.:.:>.:;:;.:.:.::.:.:.:.::.:.:.:.:.:.:.:.:.:.:.: .. :.:.:.:.:.:.·.:.:.;:.:.;:.:.:.:.:.:.:.:.: ••• : .••. :.icir.:.:.ioo.:.:.·.::;;.:.:::> ::,:m.::: :;:·::~:.:.:·::·::::::::::·:.:::::: "/ta::::::::::::·::::::.:::::.:::::·:·:·::::: ::2oc:::::::::::·:::::::::.·::::.:::::"::::·::: ::m.:.::::.:.:.:.:.:.:.: .. : ... :.:.:.:.:.:.: ..• :.1a:.~:125.:: .. : .•. :.:.:.:.:.:. 

ug/L = micrograms per liter I R.P.D. = Relative Percent Difference 
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I 

REPORTED TO: Hemmera Resource Consultants Ltd. 

REPORT DATE: September 3, 1998 

GROUP NUMBER: 8082535 

1 · Batch Quality Control Frequency Summary 

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

Volatiles Analysis (Batch# 7070) 

1ac Type I No. Samples 

tank,:,:,;,:,:,,,,:,.,:,.:,:,:,:,:,,:,:;,:,:,:;,:,:,:,:,:::' .. :.:::.:.: ... :::::::::::::::.:::.:.:.:::::::::::::::::::::::::::::::::::: 

~~i~C:w.ate.tSplk&,:,:,=,:,i,ii,;,t,:::,;:i,;,;:,i,i;;,:,;,;,;,:,;,;,;,;; 
Batch Size 22 

Volatiles Analysis (Batch# 7078) 

IQC Type j No. Samples 

OupftedV.7'.!.< ......... ~:.:::~;·;:tE'..:::··· ... ·,;····=;·, 7 .... , ··1···:y·=·»·~··;··············w·=<,·t 

~:==~~~::~?~~~::::::~:::::::::::::::::::::::'.:.:.·;.::::::::::·:::_ :)1.;:::x::::::::::::::::::::·:::.::~: 

Volatiles Analysis ·(Batch# 7093) 

IQC Type I No. Samples I 
Btifilf.: .... .:::k-. :Jd~ .. ~;;f.1£:ri( ;;;~ii16:<:~:c. ~~· ~~. ~~ ·=: ·~· ·::;; :-~~•== ~--··· ···71; ....... ·. -;~o;;;--;;5·;.<y~~{tfY~: 

~&C:iv.m;Spl«f..: ... :·:::.::::·:.:.:·: ... :.::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::l.:::.::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Batch Size 14 
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CHROMATOGRAM COVER SHEET 

Date: · 

Company: 
;. 

Contact: 

FAX: 

#of Pages: J5- {Including Cover Page) 

Please find attached the chromatogram~ associated with: 

CANTEST Group#: 

Your Project#: 

-
Your Project Name: 

Sample Matrix: 

The originais will follow with the report. 

If you have any questions or concerns, please do not hesitate to contact one of 
our Technical Service Representatives at 604-734-7276. · 

A Member of the QWtM Group 

.. 
.'· 

CanTes1 Ltd 

Profu1lonal 
Analyllcal 
ServlcH 

1523 West 3rd Ave 
Vancouver, BC 
VSJ 1J8 

Fax: 604 731 2386 

Tel: 604 734 7276 

• 1 800 665 8566 



-----------------------------------------------=---------=--== 
Injection Date : 8/30198 9:55:42 AM 

I Sample Name : 808250194 
Acq. OperaJor : kf 

Seq. line : 66 
Vial: 56 

In/: 1 
lnj Volume: 2 p.l 

I Acq. Method : C:\HPCHEM\l\METHODS\TEHBAKE.M 
Last changed : 514198 11 :44:07 AM by kf 
Analysis Method: C:\HPCHEM\1\METHODS\!TEH.M 

. (modified after loading) . 

1-i(;'f'1 ~E. li:!A 
cg OC3 2. s "3$ 

I 
Last changed : 8/31/981:50:33 PM by kf 

Total Extractable Hydrocarbons. Soils and Waters are extracted using methylene chloride and then analyzed using an HPGC-FID. 
Calculalions are based on an internal standard and reported in ug/L for waters and ug/g for soils. 

I===================================================·=======---
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-- ------------------------- --------------------------===== 

I 
Injection Date : 8/30/9811:25:17 AM 
Sample Name : 808250196 
Acq. OperaJor : kf 

Seq. Line : 68 
Vial: 58 

lnj: 1 
lnj Volume : 2 pl 

I Acq. Method : C:IHPCHEMlllMETHODSITEHBAKE.M 
Last changed : 514198 11:44:07 AM by kf 
Analysis Method: C:IHPCHEM\llMETHODS\!TEH.M 

. (modified after loading) ILast changed : 8131/981:52:15 PM by kf 

Total Extractable Hydrocarbons. Soils and Waters are extracted using methylene chloride and then analyzed using an HPGC-FID. 

I ::c~=:~ :== ~a:! a: =a: :::r:'! !:ia:::: :i: :?::rt!d~: ":!; !: :'!e: =":d= "!!: t::s:~·= = = = = = = = = = _____ _ 
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---=----=------------------------------------------------===== 
l

lnjection Dale : 8130/9812:55:01 PM 
Sample Name : 808250198 
Acq. Operator : kf 

~q. Line: 70 
Vial: 60 

lnj: l 
lnj Volume : 2 p.1 

IAcq. Method : C:IHPCHEM\l\METHODSITEHBAKE.M 
Last changed : 514198 11 :44:07 AM by kf 
Analysis Method: C:\HPCHEM\l\METHODSl!TEH.M 

a£ast changed : 8/31/981:53:38 PM by kf 
I . (modified after loading) 

Total Extractable Hydrocarbons. Soils and Waters are extracted using methylene chloride and then analyzed using an HPGC-FID. 

'

Calculations are based on an intemal standard and reported in ug/L for waters and ug/g for soils. 

========================---------------------=-===========----
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--~----------------------------~-~~----- -------v .. 
-------------========-========------=----·-==----------==----= 

l
lnjection Date : 8130198 4:58:27 PM 
Sample Name : 805250202 
Acq. Operator : kf 

Seq. Line : 76 
Vial: 64 

lnj: l 
lnj Volume : 2 p.l 

IAcq. Method : C:\HPCHEM\l\METHODS\TEHBAKE.M 
Last changed : 514/9811:44:07 AM by kf 
Analysis Method : C:\HPCHEM\1 \METHODS\!TEH.M 

11£ast changed : 8/31/981:57:30 PM by kf 
• · (modified after loading) 

Total Extractable Hydrocarbons. Soils and Waters an extracted using methylene chloride and then analJ7.ed using an HPGC-FID. 

I
Calculalions are based on an internal standard and reported in ug/L for waters and uglg for soils. 

---==-==--=-===============-------------------==========------
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= -=- ==--=-------------===--- --- -=--------------=-==: 
I 

Injection Dale : 8130198 7:59:48 PM 
Sampl, Name : 808250205 
Acq. Operator : /cf 

Seq. Lin, : 81 
Vial: 67 

lnj: l 
lnj Volume: 2 pJ 

I Acq. Method : C:\HPCHEM\l\METHODS\TEHBAKE.M 
Last changed : 514198 11 :44:07 AM by kf 
Analysis Method: C:\IIPCHEM\l\METHODS\!TEH.M 

I Last changed : 8/31/981:58:20 PM by kf . 
· (modified after loading) 
Total Extractable Hydrocarbons. Soils and Waters an extracted wing methylene chloride and then analyzed using an HPGC-FID. 

I 
Calculations are based on an i11ternal standard and reported in ug/L for waters and ug/g for soUs. 

----------=--------=-===-------------------------=======------
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Sample Name: 808250206 

I Injection Date : 8/29/98 6:26:33 AM Seq. Line: 25 t"'l'0<"9 "r:. ':2-:.:- --
Sample Name : 808250206 Vial : 23 ,., 1> °"-.> ~ 
Acq. Operator : kf lnj : 1 

I lnj Volume: 2 p.l t-\ t-N1M~e.A 
Acq. Method : C:\HPCHEM\l\METHODS\TEHBAKE.M 
lASt changed : 514/98 11 :44:07 AM by kf 

I 
Analysis Method: C:\HPCHEM\1\METHODS\!TEH.M 
!,Ast changed : 8131198 11:59:57 AM by kf 

(modified after loading) 
Total Extractable Hydrocarbons. Soils and Waters are extracted using methylene chloride and then analyzed using an HPGC-FID. 

I CalculaJions are based on an intemal standard and reported in ug/Lfor waters and uglg for soils. . . 

---------==--==-========-------------------. -===============--
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;:,amp,e 1vame: ouo~:,u~U'!J 

-------------------------------------------------------------= 
arnjectlon Dale : 8129198 9:27:21 AM Seq. Line : 30 
9Sample Name : 808250209 Vial : 26 

Acq. OperaJor : lcf Inj: l 
• ~ Inj Volume: 2 pJ 
r.cq. Method : C:\HPCHEM\l\METHODS\TEHBAKE.M 

Last changed : 5/4/9811:44:07 AM by lcf 
,::lysis Method: C:\HPCHEM\l\METHODS\!TEH.M 

t changed : 8/31/981:19:00 PM by kf 
(modified after loading) 

Total Extractable Hydrocarbons. Soils and WaJers are extracted using methylene chloride and then analyzed using an HPGC-FID. 

ICalculations are based on an internal standard and reported in ug!Lfor waJers and uglg for soils. . 
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ua1a ""' c..:111rc..ttl!.·M\l\DATA \082898A\027F3201.D Sample Name: 808250210 
============================================================== tnjection Dale : 8/29/9810:35:34 AM Seq. Line: 32 
ampl, Name : 808250210 Vial : 27 

Acq. Op,rator : kf lnj : 1 
a lnj Volume: 2 pl 
9Acq. Method : C:\HPCHEM\l\METHODS\TEHBAKE.M 

Last changed : 514/98 11 :44:07 AM by kf 
ralysis Method: C:\HPCHEM\l\METHODS\!TEH.M 
w-a,st changed : 81311981:10:35 PM by kf 

(modified after loading) . 

I
Total Extractable Hydrocarbons. Soils and Waters are extracted using methylene chloride and then analyud using an HPGC-FID. 

i Calculations are based on an internal standard and reported in ug/L for ,yaters and ug/g for soils. . 
i =============================================================-,. ·---------------
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• Data File C:\HPCHEM\l\DATA\082898A\029F3401.D Sample Name: 808250212 

ti::~~~~~~~~~~~;~====;:~~:~============================-=-== 
Acq. Operator : kf In}: 1 

l In} Volu~: 2 pl 
cq. Method : C:\HPCHEM\l\METHODS\TEHBAKE.M 

Last changed : 5/4/9811:44:07 AM by kf 
9tnalysis Method: C:\HPCHEM\1\METHODS\!TEH.M 
S,ast changed : 8/31/981:10:35 PM by kf . 

(modified after loading) 
,i'_otal Extractable Hydrocarbons. Soils and Waters are extracted using ~thy/en, chloride and then anal1ted using an HPGC-FID. 
aca1culations are based on an internal standard and reported in ug/L for waters and uglg for soUs. . 

=================================----=------===============---
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JUia rue r...:,nn .. tU:,M\l\UATA\OlJ2898A\031F3601.D Sample Name: 808250214 
=======-=======================-=================-=-======---= 

lltnjection Dat, : 8/29/981:34:25 PM &q. Lin,: 36 
~mple Name : 808250214 Vial: 31 

Acq. OperaJor : kf lnj: 1 
8 lnj Volume : 2 p.l 
9'tcq. Method : C:IHPCHEM\l\METHODS\TEHBAKE.M 

Last chang,d : S/4/9811:44:07 AM by kf 
rnalysis M,thod: C:\HPCHEM\l\METHODS\!TEB.M 
ai-as1 chang,d : 8131/98 1:13:37 PM by kf 

(modified after loading) . 
r,;.otal Extractable Hydrocarbons. Soils and WaJers are extracted using methylene chloride and then analyzed using an HPGC-FID. 
Calculations are based on an intemal standard and reported in ug/Lfor waters and uglg for soils. . . 

=========================---=----------------==-=========-----
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---------------------------===----------------------------=--= 
ltaiection Dat, : 8129198 6:50:52 PM Seq. Une : 43 
llample Nonu : 808260064 Vial : 64 
Acq. Operalor : 1cf In}: l 

Inj Votum. : 2 ,J 
q. Method : C:\HPCHEM\2\METHODS\TEHBAKE.M 
t changed : 6126/98 7:13:31 PM by ks 

Jlnalysis Method: C:IHPCl!EMU\METHODS\!TEH.M rs' changed : 8/31/98 2:55:44 PM by 1cf 
(IIUldijied after loading) 

Total Extractable Hydrocarbon,. Soils and Waien are extracted using methylene chloride and then analyr.ed ruing an HPGC-FID. 

l alculation, are based on an internal ""1ulard and reported in ug/L for w~m and ug/g for soils. 
========================-==-=-----=------------==========----
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I 
I REPORTON: 

REPORTED TO: 

I-
I 

PROJECT NAME: I PROJECT NUMBER: 

Analysis Report 

Analysis of Soil Samples 

Hemmera Resource Consultants 
#410 - 1190 Hornby Street 
Vancouver, BC 
V6Z2K5 

Attention: Mr, Pbil Scana 

Brooks Brook Project 
#316-003 

I NUMBER OF SAMPLES: One Hundred Fifty-One (151)REPORT DATE: November 13, 1998 

DATE SUBMITTED: 

I SAMPLE TYPE: 

I METHODS OF TESTING: 

September 22, 1998 

Soil 

FILE NUMBER: 10711 K 

Professional 

Analytical 

Services 

1523 West 3rd Ave 
Vancouver, BC 

V6J 1J8 

Fax: 604 731 2386 

Tel: 604 734 7276 

1 800 665 8566 

DDT - was determined by using immunoassay test kit, based on the use of polyclonal antibodies that bind either DDT 

I 
or DDT-Enzyme Conjugate. These antibodies are immobilized to the walls of the test tubes included in the kit When 
DDT is present in the sample, it competes with the DDT-Enzyme Conjugate for a limited number of antibody binding 
sites. Photometric interpretation was performed using a portable spectrophotometer. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RESULTS OF TESTING: 

(See the following pages) 
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I REPORTED TO: Hemmera Resource Consultants 

November 13, 1998 

I 10711K 

REPORT DATE: 

FILE NUMBER: 

I rr==cA====NT"""e~s"""T ... , .... D-: ---===;="""c_L1 .... E_N_T_10'""':-==--... o=o=T==--

10711 K-48 907 4.6 

I 10711K-49 909 3.4 
10711K-50 912 • , <0.4 . 
10711K-51 1003 <0.4 

I 10711K-52 1006 <0.4 . 
10711K-53 1010 <0.4 

I 
I 

10711K-54 1102. <0.4 · 
10711K-55 1104 20 
10711K-56 /' , 1106'. ;: •\ 4.6,:e::Yf;;1£ 
10711 K-57 1108 4.6 
10711K:-58:~4ffe.{tit':;;. :120~-~~;.\{~~ i~l~~,Q!'.41,li'.: 
10711K-59 1203 <0.4 
10711K'"QJ)t.. : 1205-1~· . · •· ~ ~~091. 
10711K-61 1207 1.7 

I -~gi~~~3~~:c·,·~~~~~~ <0.4 

1071.1K-64~~~: "·130~~~1ftl'-~:: ,~:;;ft/:"0.{4,j:,;• 

I 
I 
I 
I 
I 

10711K-87 G13 

10711K-93 G19 

10711K-95 G21 

I ----·-·--.... Ol_ •• 11 ...... 

<0.4 
< .. O 4 :•:·;;-~• ...... ,~ 

<0.4 

\ 
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I REPORTED TO: 

I 
REPORT DA TE: 

FILE NUMBER: 

I 
I 
I 
I 
, I 
I 

:I 
!I 
I 
I 
I 
I 
I 
I 
I 
I 

Hemmera Resource Consultants 

November 13, 1998 

10711K 

DDT 
.0.3 
<0.4 

' .. :.;··! . <0.4 ... /-:~ .. ::: 
<0.4 
<0.4 .. j~ 

<0.4 
<0.4 ' 
<0.4 

1504N 

I ... , ___ .. -... - ... _ . .., ... __ 

CANr:ST 

-
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I REPORTED TO: 

I 
REPORT DATE: 

FILE NUMBER: 

Hemmera Resource Consultants 

November 13, 1998 

10711K 

1·--------------C-L-IE_N_T_I_D_: ______ D_D_T ______ ..,.. 

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

. "'~·:;·,.;\,&~~ ::ifr~-J:~Q.f j .. i:?'t~ 

Results are expressed as micrograms per gram (ug/g). 

........ .,........,-. pJal 10t_,.,,, ..... 
Page5 

'@ 



I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Analysis Report 

REPORT ON: Analysis of son Samples 

REPORTED TO: Hemmera Resource Consultants Ltd. 
Suite 410 
1190 Hornby Street 
Vancouver, B.C. 
V6Z2K5 

Att'n: Mr. PhD Scalia 

PROJECT NUMBE.R: 316-03 

NUMBER OF SAMPLES: 14 

DATE SUBMITTED: October 5, 1998 

SAMPLE TYPE: Soil 

TEST METHODS: 

REPORT DATE: October 29, 1998 

GROUP NUMBER: 8102201 

Professional 
Analytical 
Services 

1523 West 3rd Ave 
Vancouver, BC 
V6J 1J8 

Fax: 604 731 2386 

Tel: 604 734 7276 

1 800 665 8566 

Organochlorlne Pesticides In Water and Soll - analysis was performed using procedures based on U.S. EPA 
Method 608/8080, Including extraction, cl~-up steps, and analysis using GC/ECD. 

COMMENTS: 

Please note that all samples under Group# 8102201 for OG analysis were submitted after the two weeks holding 
time. 

TEST RESULTS: 

{See following pages} 

A Member of th• CAllJAM Group 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

October 29, 1998 I REPORT DATE: 

GROUP NUMBER: 8102201 

1 · Organochlorine Pesticides In Soll 

CLIENT SAMPLE 
IDENTIFICATION: 

DATE SAMPLED: 

804 905 907 

Sep 28/98 Sep 28/98 Sep 28/98 

109 I 
I 
I 
I 
I 
I 
I 
I 
I 

1~==========*====~;:=====*=====*======!IDETECTION 
810220002 LIMIT CAN TEST ID: 

I Results expressed as micrograms per gram, on a dry weight basis. (µg/g) 
< = Less than detection limit 

I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

October 29, 1998 I REPORT DATE: 

GROUP NUMBER: 8102201 

1 · Organochlorine Pesticides in Soil 

CLIENT SAMPLE 
IDENTIFICATION: 

DATE SAMPLED: 

604N 703N 1102N 701N I 
I 
I 
I 
I 
I 
I 
I 

Sep 28/98 Sep 28/98 Sep 28/98 Sep 28/98 
~==========:=====*=====*=====:;::=====! DETECTION 

810220009 810220010 810220011 810220012 LIMIT CAN TEST ID: 

I 
I Results expressed as micrograms per gram, on a dry weight basts. fµg/g) 

< = Less than detection limit 

I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

I REPORT DATE: 

GROUP NUMBER: 8102201 

October 29, 1998 

1 · Organochlorine Pesticides in Soil 

I 
I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

111 1108 1106 901 

DATE SAMPLED: Sep 28/98 Sep 28/98 Sep 28/98 Sep 28/98 
1:==========:::::::::::====:=====:::;:======::===~IDETECTION 
CAN TEST ID: 810220013 810220014 810220015 810220016 LIMIT 

J\ld!'f!J: }\1}\tt:t::t:tr:::m::tt::l(\(J?iliII\(?::t:}\Mt:\\\J\t%IIIIIdnwlwl\lll~ J/f {\Jt\\"%t: ::- :: :QiQQj{\\l}\\}ti 
alpha-BHC < < < < 0.001 
b~ijf:aa.o.::1::::·:1:r::rr:1::irttrttit:1::1:miirii1111rn1@1t:::11n1ri1tt:t:::1r·:111r:11R1rr1m1trih· r ;::,, , , •• , ,,:::, ::10;0.q1.tIIt:Wil 
delta-BHC < < < < 0.001 
Qfll'llma-eHo]unc1ane1:1r:::::?:,/t&idi tr·):u-r·.<m11rn rn 't:<tmr@111:mr: ttI<t( ... ' .. ·:f 11::'.. ·_·-::::t<rtr-trrt: rnmo.001- <tmrnt 
alpha-Chlordane < < < < o.oos· 
gamma-Chtordanelflff\JfILt:::.,,A>7 't;f<:Tirr.{w:. tfo.onn:t:trm· 1·:·to.02111::::::::::\1 :mm:<ttm-mtttt::=::· :··::-:o+oos;;:·t>·:·t-::· 

~~g~~',','', •,·.·:····: "":w,•,•,••,•,•,w,,•,•,•,••:,:::•,•••,,w:::·/··w,W,',' ·.>w.-.?a1~.?,\, .... ,<,+«::, .,.L~~·~M•.;{«,:-:'····· ............. ~:~.~.:.::: : __ >;/::: ::_:.: ...... ~P:~: .. :-.:.>,,,:., .. ":.g.~:;r:2: .. + ... . 
~:~ggi. .. :.::;\:.:.::::.:.:.::.::;::::.:::/:::;:;::;:.:.:_:_:_.::.:-::::;:::; ... x:.:.:.;:::::;:.:.:.:.:::_:: •. :·:.::;;,gj~s;:::;:.:.~~.;.:::.: .• :/ •• ::.:::::::.:o~~~!: ':'.::::::::.;: •• :;: :.i.: •• ::_:g~i4~,:;::.:.':.:·::·_:'''.:'.. :.:.:~.:--g'.b~:.:::,:,: •. ,::: .. ,' _:::':d~g:,:,2t.:.:.:.:;,;.: 

~rr~~~:=::::i:i·'ii):·:·/:/(·t:J·=ifa:@·g=:::i:+M@fr:=:=:-:- ,zm&i@@fat:·=v··., ,@&t:.:.,.,.,.:.:._,f.::i:::ii -:-:·)·1-~;]i;:;,;,;:;:::;:,:::::,:::t-\ )Jr~itJ,:,:r:-:::-,/·\:,: ,,,.,,,·~i~~Si\·h:= 
Endosulfan I < < < < 0.01 
~gjija;r1rI::::m:--:::-r:::w:mm!i:tim;:::1mm· :::::i!tgmnmnmmrn- ~rn1:111<rnm:::::rr:m:=:::nm. rnmr~mnrn-r::;·::-r:::rn::: 1:::1-mi@t·-:::=rn:rn:r:=::1. :::-::1:o:01111t:rnN1 
Endosulfan Sulphate < < < < - · 0.01 
~rftji\·ii}·)@fafli?/:'W-@KtfWfl)ift;I@iiW@ :)·)t1~~·~~mrrmm-n:4J ':=-:---@\~#m-:titi:t:tt -i@::s.·-itl:t-::titt Et:]:g-t]-.:):@),):\i=t=i.)f:: :::;:.::q;-0;1.@M:@It@=l 
Endrin Aldehyde < < < < 0.01 
H;ijffla.*NoW:-\%T:%Fdi=-\i\MM1?1E%.MMfm t[@#¥%M?Utflt tbht;t:/tit:·:·mm# =-.-.-h=<•i@fa~t\·&%-\i ii.i.fai<Mi.WW#-1-h==\W fa·\oiotfi:'.-ifafai@\ 
Heptachlor Expoxlcle < < < < 0.001 
M~®~ffl.§r:.::::::::.::::.:::::::::::::·::.:::::.::::::;:.::::::::::,::.z::.:::::::::::::::: :::::.1Jr:.:.:.;;e::::::~.::::::::::::: ::·:·:::::)s::::::::::·:::··'·::-:::::::··-:-:·:::::::: :·:·'·.:_-::·-=~::::.:::::::'.:'·'·'-=-_ .. _,_'.'.:.'.::::·_ ... -:-::::'.:'.:>s::::::::·:"·.::::::·:::::··:::-=:_::: ·:·:-'·'.ifi~t::::::::.:···:::~::·:·:::.·:,::·: 
Toxaphene < < < < 0.3 

I Results expressed as micrograms per gram, on a dry weight basis. fpg/g) 
< = Less than detection limit 

I 
I 
I 
I 
I 
I 
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I REPORTED TO: Hemmera Resource Consultants Ltd. 

October 29, 1998 I 
REPORT DATE: 

GROUP NUMBER: 8102201 

1. Organochlorlne Pesticides In Soil 

I 
I 
I 
I 
I 
I 
I 
I 
I 

CLIENT SAMPLE 
IDENTIFICATION: 

309 401N 

I DATE SAMPLED: I Sep 28/98 I Sep 28/98 I 
:=· ==========;::· ===~·===:::::::: DETECTION 
j CAN TEST ID: ! a10220011 ! 010220019 j LIMIT 

iiAt91llt:I:Jt:r 
0.01 

(Jl~Qiftiiil@l 

••.A1c;1r.1n•••••••m•111:i••:•::::1r;;:::r::ti@It:ttIIIt:r1:::::m::@Jr: 

.•• ;~;t~1:::::::1:r:1rn:rnm:1:mm:mm::rn::1:1:t:t r::JJi::i::::1::::1:r::rtit. 
delta-BHC < < 0.01 
···~mmiiHQ11:(§gqijijJllft1]t[tIII111111::::ttt:WI[Ht:: IIIrg:{I::::t:tii:::i:: i]il91:l11:[1I:t:,:::r 
alpha-Chlordane 12 0.16 0.05 

··•gimmiH1ffii6.taio.iMMilMtlmmmim IIIfallfl]IIfiift ltf P~iP:IIf/II1I If&~Q$.\f::::iitttit 

•~Iiggg:::i:::1:1:i:r:t1Iirnr1mim1ttti:1rnir::J:iiir:1rnitt: 1:1::i11:::r:1:i:::1:i: :ri~lir1:i:r:1:i: 
p,p-DDE 150 5.3 0.03 

:
1&;,l%.t.>P.ftft(:t:@m@~!1I!@l:¥Mf@~IU\@fi1 t@21]t?t!''.il'ft 1:::?~tliltl\\t~::w?:::: ]\.QfQ$@illIINE, 
··~~r'ii-·/vt··,···,:'~·-5zrrr2··:r·r:~1wmw1tn: , ..... -,m;p ... ,.·-,@,. __ ,_,_._,_,,,.,_._ ... _._- -·-···=·-·-... ~~-·=zt2·····--91 Wt~:~~--······\f:==-:::;·: 
EndosuHan I < < 0.1 
J;oo.oiili.tHiifa@iliii~@[iEI&iilt!*Ima [\]@iK?¥biIIfE :'~-~:mREEiIE:Xft' m:,aamwmima~ 
:gfm.;;:;;;::~•t ,1::~llim~:m1t:r::1@itl~iI:]::: :~:tm:::i:1:m:·:I::::;::1:::It :::::m1i:t:::::::t::::::mr::··.::: :::::.::~~~tt:n:@:::E::::m-: 
Endrln Aldehyde < < 0.1 

::airiffiaitat::r:rnm::1r::rn:::mmmnmmmnm:m :::::nts:i:r11r1111:: 11:111:11r1r11:: 1::p:t.q1t111111m 

:M;~;,;&:1;f:::Mmt:moonmmmm• 1rnr~:::11r1::m::::r11 •r11§111:1tmtmr :mm1~1:@:n:::1:1:mt:1m-
To:xaphene < < 3 

I- Results expressed as micrograms per gram, on a dry weight basis. (µgig) 
< = Less than detection limit 

I 
Sample# 810220017, 810220019-Detectlon limits adjusted: Dilution required 

I 
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