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EXECUTIVE SUMMARY 

J. R. Paine & Associates Ltd. was retained by the Department of Indian Affairs and 

Northern Development, Action On Waste program, to determine the extent of soil and 

groundwater contamination present at the abandoned oil refinery site in Haines 

Junction, Yukon. 

The results of the study indicates that low concentrations of hydrocarbon impurities 

have entered the subsurface in four areas throughout the site. In order to determine 

the extent of remediation which should be employed, we conducted a risk assessment 

study that consisted of a numerical comparison approach and a site sensitivity 

approach. Details of this study are presented in the Interpretations chapter of this 

report. 

In summary, the site was found to have a low sensitivity to impact resulting from 

contamination at the study area. This evaluation was based on the relatively immobile 

nature of the impurity in the subsurface and the low probability of exposure to 

humans or animals. Further, the level of contamination is relatively low and is 

acceptable for a moderate sensitivity land use. 

Three different remediation options have been presented in the Recommendations 

chapter of this report, each of which addresses a specific objective for remediation. 

Option A describes a surface remediation program for the removal of tar in various 

locations within the refinery infrastructure and a monitoring program for perched 

groundwater considerations. This approach would be acceptable to develop the site 

for an industrial land use, as intended. Option B details an isolation and 

containment approach which would ensure that the impurity occurring within the 

gravel stratum does not migrate along the perched water table. 

The final remediation option, C illustrates the measures which should be taken to 

remediate the site to the highest levels. This would involve removing the surficial 

silt material from the site and engaging in a groundwater pumping program. 

Once the objectives for remediation have been identified by the client, a detailed 

remediation program can be designed and implemented as desired. 
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1. 0 INTRODUCTION 

The following report details the results of the environmental assessment which our 

firm has conducted at the abandoned site of the Haines Junction Oil Refinery. The 

site is located on Hume Street approximately 1. 2 kilometres east of the Alaska 

Highway in Haines Junction, Yukon. 

Prior to initiating this study, information regarding this refinery site was as follows. 

The refinery inception occurred in the late 1950's with the intention of producing 

pitch (tar) and heating fuel from a crude source originating from the Haines -

Fairbanks pipeline. Apparently, the facility did not operate successfully with 

production ending shortly after start-up. A second attempt of unknown duration was 

made during the late 1960's. Known environmental hazards arising from this facility 

consisted primarily of visually detectable near surface tar. 

Upon initiating this study, it was the intention of the Department of Indian Affairs 

and Northern Development (DIAND), Action On Waste Program, to determine if 

contamination of the subsurface had occurred at this site. Specifically, the objective 

was to assess the extent of soil and groundwater contamination at the site and to 

obtain recommendations for remediation of the contamination found. 

J.R. Paine & Associates Ltd. was retained for this study with authorization to 

proceed granted by Ms. Judy Robbins of DIAND, Contracting Services, on October 

28, 1994. 

This report contains a description of the methodology which our firm employed to 

satisfy the required objectives, a summary of our results, discussions and 

engineering interpretations, and recommendations for remediation. It was our 

intention to provide the majority of relevant information in one illustration, enclosed 

as Drawing No. 1, so that it may be removed and viewed while reading the report. 
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2. 0 METHODOLOGY 

Our project approach generally involved a review of existing data, a multi-phase 

field work program, and a detailed laboratory program. A thorough descriptfon of 

each facet of our methodology is provided below. 

2.1 Review of Existing Data 

Our data research was initially intended to familiarize ourselves with the site 

conditions prior to initiating the field program. Later, in order to develop 

recommendations, further data review was necessary to determine the site 

sensitivity. Each component of the data search is described below. 

a) Geotechnical Review: We conducted a review of geotechnical 

information obtained from previous studies which our firm 

conducted near the site. This essentially consisted of 

reviewing information from the Hume Street Improvements 

(1984-1986), Willow Acres (1987), and Lift Station (1984). 

b) Well Records review: In order to determine the groundwater 

characteristics of the study area, we contacted Fredelana 

Enterprises Limited who has drilled several water wells in Haines 

Junction. This provided us with typical aquifer elevations and soil 

stratigraphy information. 

c) Aerial Photo Review: We obtained 1: 10000 scale aerial photos 

from YTG, Lands Branch in order to familiarize ourselves with 

the general topographic and surface water conditions of the 

area. 

d) Archival Search: Information regarding oil development or 

refinement which related to the Haines Junction facility was 

reviewed at the Yukon Archives. 

e) Land Use Review: Information regarding land use and zoning 

was obtained from the Community Plan for the Village Of Haines 

Junction, made available by YTG, Lands Branch. Consultation 
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with the Champagne Aishihik First Nations was then initiated to 

confirm future zoning plans. 

f) Interviews: Our firm conducted several interviews in order to 

obtain specific information regarding site history, land and 

water use in the study area, and oil refinement. 

We interviewed Mr. Lou Kirpen who possessed copies of the original design drawings 

of the facility and who was familiar with regular operations of the facility. The 

original design team, H.G. Acres International Limited and Fluor Corporation (from 

Niagara Falls, Ontario and Niagara Falls, New York, respectively), were also 

contacted to gain further information of the facility. 

We also contacted personnel from the refinery industry with Imperial Oil and Petro 

Canada in order to obtain detailed information regarding refinement byproducts and 

hazards. 

For land use considerations we interviewed Mr. Paul Birkell and Mr. Lawrence Joe 

of the Champagne Aishihik First Nations. This was purposed to clearly define the 

land and water use within the area to the west of the site. 

The water use within the Village of Haines Junction was reviewed with Mr. Martin 

Jones, Town Foreman with Public Works Canada. 

2. 2 Field Work Program 

Following initial searches, the field work program was necessary to determine the soil 

and groundwater conditions and the extent of contamination at the site. Each 

component of the field work is detailed below. Note that the dates of field work 

performed are presented on Drawing No. 1, enclosed. 

a) Site Surveys 

Upon contract award, our firm mobilized to the refinery site in order to establish a 

10 metre by 10 metre grid throughout the study area. This grid is shown on Figure 

1 of Drawing No. 1 with A to L as north - south coordinates and with 1 to 13 as east-
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west coordinates. This grid encompasses the refinery infrastructure and 

surrounding area which was utilized for normal operations. This was determined in 

reviewing aerial photographs to identify practical boundaries such as topography 

and clues of historical use such as vegetative cover. The location of the grid is 

provided relative to an established bench mark located 3 metres north, 1 metre east 

of A4. This bench mark consisted of a vertical pipe cast in a concrete base and was 

ref erred to in the original design drawings. 

Our firm also conducted an environmental survey of the study area for the purpose 

of identifying existing conditions which may be related to environmental 

considerations at this site. This essentially involved taking notes of contaminant 

sources or other site f ea tu res which may have caused contamination. The survey was 

conducted in general accordance with the "Standard Practice for Environmental Site 

Assessments: Phase I Environmental Site Assessment Process", American Society for 

Testing and Materials, 1993. 

b) Geophysical Analysis 

Once the required grid was established, Mr. Mark Bowman, P. Geoph. of AMCL in 

Calgary, Alberta mobilized to the refinery site and conducted a "Total Field 

Magnetometer Survey". The purpose of this survey was to identify buried metallic 

objects within the study area that may be related to environmental considerations. 

Details of the methodology used in this analysis are provided in the AMCL report 

located in Appendix "A". 

· c) Surface Sampling 

At the time of the geophysical survey, our firm conducted an initial surface sampling 

program. Given that frost had penetrated the subsurface, a portable coring machine 

with a 100 millimetre diameter hollow stem core barrel was required to obtain samples 

to a depth of approximately 200 millimetres. The sample locations were chosen 

according to previously identified soil stained areas and prominent site features 

which were perceived to be related to environmental considerations at this site. At 

the time of this coring program, hydrocarbon vapour readings were taken using a 

GasTech Tracetechtor vapour extraction unit. 
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d) Test Pit Program 

The test pit program was designed following the initial surveys which identified 

possible contaminant sources. Once the environmental survey, geophysical study, 

and surface sampling program were completed, all data was collated and a letter 

report was prepared for Action On Waste personnel outlining the locations of the 

proposed subsurface probes. The details of the information presented in the said 

letter repot are provided in Appendix "A". Note that Figure 4 displays the locations 

of the proposed test pits which were identified for subsurface probes. The test pit 

locations were chosen according to the results of the initial environmental surveys 

conducted at the site. Examples of the rationale used in determining the test pit 

locations are shown in Table One and Table Two. Two further pits were located in 

areas where possible buried metal was identified from the geophysical survey. These 

areas are shown as "1. Source not evident at surface" on the contour map within the 

AMCL report in Appendix "A". Finally, the design drawings indicated two 

underground storage tanks located south of the Boiler Building and thus two 

excavations were performed in this area. 

The test pits were excavated utilizing a 215 Caterpillar backhoe on contract with 

Tana Contracting of Haines Junction. While excavating, a continuous visual log was 

kept of the soil stratigraphy. Spill piles were kept at regular intervals so that soil 

samples could be retrieved for laboratory analysis. Soil or water with hydrocarbon 

presence was also noted on each test pit log with the apparent vertical zone of 

impurity recorded. 

The maximum depth of excavation was determined by several factors, namely: 

i) whether contamination was encountered and, if so, 

ii) at the termination of the impurity, or, 

iii) once an aqueous zone was realized. 

It was assumed at the time of the test pit program that hydrocarbons encountered in 

the subsurface would be composed of Light Non-Aqueous Phase Liquids (LNAPL) 

given that the heavier end hydrocarbons produced at this facility (tar) would not 

be susceptible to vertical migration due to its high viscosity. The light end 

hydrocarbons such as diesel are restrained by saturated zones and thus the test pits 

did not progress beyond this point. 
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e) Drilling Program 

Upon completion of the test pit program and associated laboratory analyses, there 

were contaminant zones identified which necessitated further study. Specifically, 

an extensive drilling program was proposed in order to identify the lateral and 

vertical extent of contamination. Soil stratigraphy and groundwater conditions at 

greater depths also had to be identified so as to intimate migration patterns. 

The drilling program was initiated at identified contaminant zones and progressed 

outward using an 'inside-out' drilling technique until the spatial orientation of the 

plume was determined. This aggressive drilling technique was employed once the 

contaminant source was identified as diesel, an LNAPL, where the risk of creating 

a preferential pathway vertically beyond the aquifer was limited. 

The test holes were advanced using a CME 75 drill rig mounted on an all terrain 

Nod well vehicle. Solid stem augers were utilized with soil samples retrieved at 

regular intervals from auger cuttings. Hollow stem augers were employed in 

establishing test wells where soil conditions necessitated this approach (i.e. : loose 

gravel within saturated zones) . 

Where obvious contaminant zones were encountered, the augers were cleaned 

between test holes to prevent cross contamination. Further, hydrated bentonite was 

injected in test holes which extended beyond the gravel stratum into the underlying 

clayey silt stratum. 

All samples were kept at, or below, 4°C so as to prevent the volatization of 

hydrocarbons prior to testing. Selected samples were sent to ASL Laboratories for 

chemical analyses. 

f) Hydraulic Testing and Water Sampling 

In order to ascertain the groundwater vector, hydraulic conductivity, and hydraulic 

gradient conditions, our forces mobilized to the site for further testing. 

The groundwater elevations in wells, both those installed by J. R. Paine & Associates 

Ltd. and those existing, were determined using a level and electronic water level 

meter. The distance between each well was measured using a hip chain. This 
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information was used in the calculation of the vector and gradient. 

Hydraulic conductivity data is also important for contaminant migration 

considerations. Although the impurity occurred primarily in the sandy gravel 

stratum, the hydraulic conductivity, K, could only be obtained using a multi-well 

drawdown testing technique. That provision was not made for such extensive 

testing, approximate K values were assumed from grainsize information. 

The hydraulic conductivity was determined for the clayey silt material which 

predominated in the north portion of the site. This information was necessary to 

estimate migration potential arising from the impurity encountered at the feed tank 

area. The K value was determined using a falling head, single borehole testing 

technique. The slug injection falling head test was pioneered by Hvorslev (1951) and 

is one of the more common methods employed in field hydraulic testing programs. The 

test involves adding water (slug) instantaneously to the test well, thereby raising 

the level of the water above the existing static level a distance h measured at time 
0 

t=o. The change in head is noted over time, where h is designated as the height of 
t 

the slug at any given time, t. The data is then collated and the hydraulic 

conductivity is estimated. 

Water samples were retrieved from the test wells installed at TH#2-95 and TH#l4-95. 

A third water sample was retrieved at the existing well (without house) located near 

B8. Prior to sampling, the wells were purged of standing water with an electric pump 

to ensure a representative, sediment-free sample could be retrieved from the 

aquifer. The samples were retrieved using a PVC bailer which was cleaned and 

rinsed thoroughly between sampling locations. All water samples were stored in air 

tight containers with little or no headspace and maintained at, or below, 4°C. 

Following hydraulic testing and sampling, a level run was then conducted to 

determine the elevation of each test hole and of relevant test pit locations. This 

information was necessary to produce hydrogeologic cross sectional drawings and to 

make interpolations of soil stratums between test holes. 
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2. 3 Laboratory Program 

The laboratory program was a significant component of this evaluation and consisted 

of both Physical and Chemical analyses. 

a) Physical Laboratory Program 

In order to confirm the visual logs taken during the field work program, a detailed 

laboratory analysis was conducted on selected samples. 

All samples retrieved were tested for moisture content (ASTM D2216) and for grain 

size analysis (ASTM D422). For fine grained soils, the hydrometer analysis was 

applied to selected samples in order to determine the relative quantity of sand, silt, 

and clay occurring in the soil. 

The laboratory results are necessary to provide information on the physical 

characteristics of the soil so as to intimate probable migration routes, porosity, 

hydraulic conductivity, and like considerations. 

b) Chemical Laboratory Program 

Prior to initiating the chemical testing program, screening tests were performed at 

our laboratory in Whitehorse. For hydrocarbon considerations, portions of the soil 

samples were heated and analyzed using a GasTech Tracetechtor vapour extraction 

unit. For PCB testing, the Envirogard PCB test kit was used to analyze soil samples 

for a sensitivity range of 5 ppm. The kit uses an enzyme immunoassay technique for 

the detection of a range of polychlorinated biphenyls in soil. Details of the 

methodology used in this screening test are provided in Appendix "D". 

Once screening tests were completed, selected samples were sent to ASL Laboratories 

in Vancouver for chemical analyses. The primary objectives of the laboratory 

program were to confirm type and concentration of the impurities which were 

identified from screening tests and to satisfy the testing requirements as outlined 

in the proposal call. The methodology employed in each of the various chemical 

analysis are provided in the ASL Laboratories report submission. 

That this study involves the evaluation of an abandoned oil refinery, the laboratory 
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program was biased toward hydrocarbon analyses. Examples include actual 

hydrocarbon indicator tests such as total extractable hydrocarbons (TEH) and oil 

and grease, as well as tests for hydrocarbon components such as volatile organic 

compounds (BTEX) and polycyclic aromatic hydrocarbons (PAH). 

Prior to initiating testing, consideration was given to the type of analysis which 

would be most suited to the type of impurity which was present in soil or water. Each 

specific chemical test is successful in identifying carbon constituents within a certain 

range. The two most relevant tests for the type of hydrocarbons encountered at this 

site were chosen to be: l)the TEH analysis for mid range products (C
7 

to C
30

) such 

as diesel and 2)the oil and grease analysis for heavier end hydrocarbons ()C
18

). 

Following the test pit program, it was evident that the impurities were characteristic 

of mid-range products. Therefore, the laboratory analyses employed following the 

drilling program focussed on the TEH test. 
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3.0 RESULTS OF STUDY 

This chapter will present the information obtained from the work program described 

above. Briefly, a description of the refinery facility and site conditions will be 

provided along with details of the subsurface soil and groundwater trends. Finally, 

all relevant data with respect to contamination encountered at the study area will be 

presented. 

3.1 Description of Refinery Facility 

In order to estimate probable contaminant source locations, a review of the refinery 

facility operations was deemed necessary. The refinery components are displayed on 

Figure 1 on Drawing No .1, enclosed. Also provided is a panoramic view of the 

refinery infrastructure displayed as Photo 1 in Appendix "A". 

As mentioned, the refinery was designed primarily to produce pitch which was to be 

used in paving the Alaska Highway. The other main hydrocarbon product was to be 

diesel fuel. The design plans also show a holding tank for bunker, a low grade fuel 

used for marine vessels. 

The crude oil source is unknown although it is believed that it originated outside of 

Yukon and was delivered to the site via trucks. It has been suggested that the oil 

originated from the Haines-Fairbanks pipeline, however, this pipeline transported 

refined products such as aviation fuel and diesel. The canal pipeline and associated 

Whitehorse refinery were operational only during the war effort and were 

decommissioned well before the Haines Junction facility was established. 

Once the crude oil arrived via truck, it was weighed at the scale located at 'P'. It 

was then pumped to the Feed Tank at 'A' via the load rack area shown as 'O'. The 

movement of hydrocarbons throughout the facility was accomplished using a network 

of above ground pipes which joined all aspects of the infrastructure. In order to 

maintain an adequate temperature of the hydrocarbons, each pipe was adjacent to, 

and insulated with, a pipe containing hot water. The water was extracted from the 

well located at BS and transported underground along 8 to eventually reach the 

boiler building for heating purposes. The movement of all hydrocarbons and water 

was powered by the pumphouse at 'I'. 
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The refinement process itself involved heating the crude oil in the heater building 

at 'M' until volatization of desired components was realized. The distillation of the 

various hydrocarbon forms occurred in the Separator Column at 'L' where it was then 

placed through the Condenser Unit and Cooling Fans at K, and J, respectively. The 

final product was then moved to its respective holding tank as shown on Figure 1. 

It is believed that the disposal pit located west of the infrastructure was used to 

place refuse oil products via an underground pipe leading from the pumphouse. 

The underground storage tanks which were shown on the original design drawings 

were not encountered during the test pit programs. Two large excavations were made 

in the area of the suspected buried tanks, however, neither tanks nor signs of 

disturbed soil were noted. 

3. 2 Site Conditions 

The site conditions were determined following the initial surveys made at the study 

area. Namely, the aerial photo review provided initial evidence of topography, 

surface water, and vegetative cover in the surrounding area of the site. Also, the 

environmental survey conducted at the refinery site provided details of conditions 

which may be related to environmental considerations. 

The site is located on Hume Street approximately 1. 2 kilometres east of the Alaska 

Highway in the Village of Haines Junction. The relative location of the site is shown 

on Figure Five in Appendix "A". This illustration consists of the aerial photo and 

depicts several features of the study area. Following a review of the photos, the 

general depositional character of the area consists of three main zones. The 

Dezadeash River is within a fluvial, channelled deposit which extends north to the 

limit of the most recent floodplain, as shown. North of this area is an inactive 

colluvium deposit which occurs up to the limit of the historic floodplain. North of this 

area, there is a pronounced raise in elevation where a subdued morainal deposit 

predominates. From this review, it appears that the refinery site falls within the 

colluvium deposit area and is historically linked with the floodplain of the Dezadeash 

River. 

The site itself is relatively flat with a slight incline to the north. Several cutbanks 

have been made in the north portion of the site to facilitate placement of 
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infrastructure components. Drainage is to the south toward Hume Street. Vegetation 

consisted of immature poplar and willow within the refinery area itself and mature 

spruce and poplar along the northern periphery. 

The refinery infrastructure remained relatively intact. at the time of the initial 

environmental survey. The various buildings had suffered vandalism with much of 

the equipment damaged or removed. The overhead piping had been severed in a few 

locations throughout the network. Three of the nine original tanks (shown as 'E' on 

Figure 1) had been previously removed. The remaining six ianks were empty and 

open at the main flange connection ( diameter of opening approximately O. 8-1. 0 

metres). 

There were two underground pipes utilized at the facility. These were identified 

either from our review of the design plans or during the test pit program. The pipe 

leading from the pumphouse to the disposal pit is exposed at the entrance to the pit 

and is open at the ground surface .. The second underground pipe enters the 

subsurface at 2 metres north, 2 metres east of ES. In uncovering this pipe, it is 

evident that it leads south toward the existing wells located near BS. The well 

(without house) was noticed near BS upon closer inspection of the area. 

Several notes which were taken as part of the environmental survey component of the 

work program are provided in Table One in Appendix A. An example includes tar 

staining around the south pitch tank and near TP#3-94. Also, several 45 gallon 

drums were encountered in various locations throughout the study area. One of the 

drums had a DOW Chemical insignia with warning label printed on the side. Upon 

contacting DOW, they could not provide details with respect to its previous contents. 

Based on the information contained on the drum label, they did speculate that it may 

have been a glycol formulation. Both soil and water samples retrieved from this area 

were tested for glycols, however, no such impurities were present at detectable 

levels. 

3. 3 Subsurface Soil Conditions 

The soil conditions throughout the study area were determined following the detailed 

test pit and drilling programs. The locations of all test pits and test holes are shown 

on Figure 1 on Drawing No .1, enclosed. Details of soil conditions for each test pit 
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and test hole are shown on the individual logs provided in Appendix Band Appendix 

C, respectively. 

Each soil log contains the following information: 

i) soil description for each stratum encountered with Unified Soils 
Classification, 

ii) depths at which changes in soil stratigraphy occurs, 
iii) the depth at which samples were retrieved, 
iv) physical laboratory results, 
v) chemical test results and notes of impurities, 
vi) approximate static water level, and 
vii) well installation information 

The test pit and test hole data was collated and the following trends in soil 

stratigraphy were noted. The study area seemed to be relatively consistent in its soil 

composition with a surficial layer of organic rich silt and gravel to approximately O. 2 

metres. This was underlain by a dense till material which varied from a sandy silt to 

a silty sand and occurred to an average depth of approximately 3. 0 metres. There 

was a distinctive change to a sandy gravel material which was clean, loose, and water 

bearing. The thickness of the gravel stratum was largest in the south and west 

portions of the study area and decreased steadily toward the northeast. For 

example, the gravel stratum was approximately 2 metres thick at TH#4-95 and not 

present within a s·.o metre depth at TP#l0-94. 

Below the gravel material there occurred a dense sandy silt, some clay stratum. This 

material was stiff, plastic, and did not appear to be water bearing. This material 

occurred to the maximum depth of 12 metres which TH#l8-95 advanced. 

Refer to the hydrogeologic cross-sections provided on Drawing No .1 for a typical 

profile illustration of the subsurface soil stratigraphy. 

In order to confirm the soil classifications made during the field work, physical tests 

were conducted on selected soil samples. Grain size analysis results are provided in 

the Appendix following the soils log in which that particular sample derived. In 

order to determine the relative quantity of silt and clay which represented total fines 

content, hydrometer analysis were performed on certain samples. This test was 
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performed to define the characteristics of the silt stratum underlying the gravel 

stratum so as to intimate vertical migration of impurities into this layer. The material 

has a very high fines content with approximately 20 to 25 percent clay as determined 

from the hydrometer analysis. The falling head slug injection test was conducted 

within this stratum to estimate hydraulic conductivity. The hydraulic conductivity 

was determined to be approximately 2 x 10-6 cm/sec to 9 x 10-6 cm/sec. From grain 

size data and hydraulic conductivity data, it appears that the deep sandy silt and 

clay stratum will serve as an impermeable boundary through which contamination 

would be restrained. Further discussions regarding contaminant presence will be 

discussed in following sections . 

3.4 Groundwater Conditions 

Free water was noted in the loose sandy gravel stratum throughout the study area. 

The approximate static water level in each test pit and test hole is shown on the 

individual soils logs. The average depth to the static water level was approximately 

3. 2 metres below ground surface. As mentioned, the underlying dense sandy silt and 

clay material was not perceived to be water bearing. It is believed that water 

occurring within the gravel stratum is perched and does not represent the actual 

groundwater table. With the silt and clay layer beginning at an average depth of 4. 8 

metres, the perched aquifer appears to be approximately 1. 6 metres in thickness. 

However, the aquifer occurs in the south portion of the site where the gravel 

stratum was encountered. 

The groundwater vector was determined to have a bearing of 226° from north. The 

vector was calculated using the existing well (without house) and the installed wells 

at TH#14-95 and TH#2-95. This groundwater direction is specific to the area 

specified since perched conditions can have localized directions. 

The hydraulic gradient was determined to be 4. 7 x 10-3
, again using the water 

elevations taken at the above mentioned wells. This information is again specific to 

the location and date at which the water levels were taken as the rate of change of 

hydraulic head can vary both spatially and temporally .. The gradient can be used to 

intimate the velocity of flow for the aquifer. With assumed values for hydraulic 

conductivity and effective porosity, the volumetric flow rate is estimated at a range 

of between 2 x 10-5 m/sec to 5 x 10-6 m/sec. 
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From the above review of groundwater considerations, it appears that the aquifer 

is perched, has a bearing of 226° from north, and is relatively slow moving with a 

volumetric flow rate of approximately 1 x 10-6 m/ sec. 

3. 5 Contamination Considerations 

The previous discussions have been focused on the actual soil and groundwater 

conditions encountered at the study area. This section will consider the extent of 

contamination which was encountered during the work program. Specifically, it was 

the objective of the environmental evaluation to make the following determinations 

with respect to contamination: 

i) type of impurity and concentration, 
ii) spatial and vertical orientation in the subsurface, 
iii) source of the impurity, 
iv) history of migration, and 
v) possible future migration. 

Following initial surveys, there were several locations identified with visible 

impurities on the surface. This included thick, viscous tar which, due to its fluid­

mechanical properties, remained at the surface and did not migrate into the relatively 

impermeable glacial till soil. These tar covered areas were concentrated near the 

south portion of the pitch tank, extending along the surface to the EB area. These 

surface impurities were not located on Figure 1 simply because they are visually 

detectable and not extensive. 

There were four areas where contaminants were encountered in the subsurface 

following the extensive test pit and drilling programs. Each of the four areas are 

depicted as shaded areas on the plan map in Figure 1. These areas have been 

interpolated between test pit and test hole data and therefore are not considered 

exact. Hydrogeologic cross-sections have been provided for two specific areas where 

impurities have been encountered and are shown in Figure 2 and 3. It should be 

understood that the areas shown for contaminant presence are considered 

conservative in that the outward boundaries of impurities was given. Further, the 

impurity occurs at the concentration shown and does not represent pure phase 

hydrocarbons. Rather, hydrocarbons exist for the most part in small quantities in 

emulsion within water, or in isolated pore spaces. 
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The chemical laboratory program was necessary to verify the concentration of 

impurities within soil and water samples. It was also useful in determining the type 

of impurity since different types of hydrocarbons were produced at this refinery. 

The total extractable hydrocarbon analysis is provided with a 'Hydrocarbon 

Distribution Report' (HDR) which displays the range of carbon constituents that are 

present in the impurity. With this information, one can intimate the type of impurity 

based on known carbon range data from different hydrocarbons. For instance, diesel 

fuel typically is composed of carbon constituents ranging from C
9 

to C
18 

(refer to the 

HDR for diesel fuel in ASL report in Appendix "B" or Figure 5 on page Dl in 

Appendix "D"). The majority of the soil and water samples analyzed for TEH had 

carbon constituents in this range and thus the impurity was characterized as a diesel 

fuel in such cases . 

In order to give each of the four identified areas individual attention with respect 

to the contaminant characteristics, they are presented separately below. 

a) Disposal Pit Area 

As mentioned, the disposal pit area was utilized to dump refuse products from the 

refinery facility. As such, a variety of hydrocarbons could have been placed here. 

The source or entry point of contaminants is deemed to be the outlet pipe near F5 (as 

shown on Photo #5) . The orientation of the impurity is shown on the hydrogeologic 

cross section shown on Figure Two. It is believed that the impurity occurs in the 

gravel stratum primarily. The overlying silt layer appears to be contaminated in the 

immediate area of the outlet pipe. 

In reviewing the HDR's for the samples retained at or near the disposal pit, it 

appears that the impurity resembles a diesel fuel. The concentrations of the impurity 

are greatest near the outlet pipe and decrease with distance from the pipe. 

The lateral orientation of the plume is depicted on Figure 1. The impurity has 

travelled a distance of approximately 40 metres over its 25 to 35 year history in the 

subsurface. The direction of travel appears to be similar to that of groundwater 

flow, suggesting that the migration is controlled by the perched aquifer. From the 

estimates of the volumetric flow rate described in Section 3. 4, water would flow 

through the aquifer a distance of 40 metres in approximately 30 to 100 days. This is 
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markedly faster than the rate at which the contaminant has migrated. 

The slow rate of contaminant migration may be explained by the concept of relative 

permeability which occurs in multi-fluid systems of this nature. There is a reduction 

in the intrinsic permeability when two or more liquids are present in the system. The 

intrinsic permeability is based, among other things, on the relative saturation of 

each fluid. The diesel was not present in large quantities with no pure phase oil 

table encountered during the test pit program. With TP#16-94 left open for two 

hours, only a slight film of hydrocarbons was noted on the water surface. For a 

coarse grained gravel with little displacement pressure necessary for hydrocarbons 

to flow into the open test pit, it can be surmised that no appreciable oil table was 

present. Therefore, there is most likely two or three phase flow with diesel, water, 

and air occupying the available pour space. At finite saturations, the relative 

permeability of the non-wetting fluid (diesel) will approach zero. That is, some 

quantity of diesel fluid in the pore system cannot move below some saturation 

threshold, known as residual saturation. In the case of the plume occurring near the 

disposal pit, the concentration of diesel appears to be at residual saturation where 

it is not capable of flow because at the low levels of saturation, the fluid is not 

connected across the network of pores. This theory is confirmed by the small area 

of contaminant presence which has resulted within the gravel stratum despite its 35 

year history. 

The above discussions relate to the lateral extent of the impurity within the 

subsurface. For vertical migration considerations, it appears that further movement 

is unlikely. The impurity is composed of an LNAPL which is restricted vertically by 

aqueous zones. Although presence was encountered below the apparent static water 

level, this could be attributed to a fluctuating water table (seasonally or from 

drawdown during refinery operation) which would cause the impurity to move 

accordingly. Another possibility is that the impurity could have travelled into the 

aquifer from the disturbance caused by drilling. Regardless, the dense clay and silt 

stratum occurring below the gravel layer will restrict further vertical migration. As 

a check, samples were taken from this silt layer and following chemical testing, it 

appears that no impurity has migrated into this material. 

Future migration of the contaminant plume found near the disposal pit will likely be 
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restricted to the gravel stratum and in the direction of groundwater flow. However, 

lateral movement is not envisioned to be extensive due to the low relative saturation 

level of the diesel. Vertical migration into the lower silt and clay stratum is unlikely. 

Considering that diesel does not readily partition to the vapour phase, migration into 

the upper fine sand and silt stratum is also not probable. 

b) Feed Tank Area 

As discussed, there was a release of hydrocarbons at the flange opening on the feed 

tank located near JlO. As an above ground release, the concentration is greatest 

near the surface adjacent to the tank and decreases with depth. 

There were two Test Pits, #lOA-94 l:l,nd #lOB-94, which were excavated in such a way 

as to map out the lateral extent of impurity in the subsurface. The soil which 

contains the impurity is within an area radiating 5. 0 metres outward from the tank 

opening. The maximum depth of excavation was 6. 0 metres and although the impurity 

was still present, it was at a relatively_ low level. 

The soil in this area was composed of a dense sandy silt and clay material with no 

sign of the gravel stratum which was located on the south portion of the site. 

Further, it is assumed there was no water bearing zone within a 6. 0 m depth with an 

ingress of water into the test pit .excavation remaining imperceptible over a two hour 

period. 

The HDR indicates a large range of carbon constituents present in the impurity 

similar to that of a crude oil. Although appearing bi-nodal in character, it is not 

believed that two different hydrocarbons had caused the contamination. 

The fine grained soil has effectively restrained contaminant migration and thus 

further migration is not anticipated. 

c) Pipe Area 

The pipe area refers to the vertical pipe leading into the ground approximately 2 

metres north, 3 metres east of EB. The Test Pit #3-94 revealed contamination of the 

subsurface beginning at approximately 1 metre below the ground and leading into the 

permeable gravel stratum. The contaminant appears to have migrated approximately 
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15 metres, again in the general direction of groundwater flow. 

As with the plume in the disposal pit area, the migration pattern is groundwater 

controlled and the impurity is believed to be diesel. The concentrations are lower 

than those encountered at the disposal pit area and thus the restrictions to lateral 

movement are again limited as residual saturation occurs. 

Vertical migration into the lower dense silt and clay layer has not occurred and is not 

envisioned in the upper sandy silt and clay stratum. 

d) Existing Well (without house) Area 

The presence of hydrocarbons in the existing well (without a house) located near B8 

necessitated the excavation of Test Pit #5-94. In this test pit, there were 

hydrocarbons noted at the gravel stratum near the static water level only, with a 

relatively low concentration. 

The drilling program included placing Test Holes at #1-95 and #7-95 to determine if 

the hydrocarbon present at the pipe area and well area were linked. No 

hydrocarbons were found in these locations. Also, TH #8-95 was placed to determine 

whether the impurity had migrated further than where TP #5-94 was located. From 

these supplementary probes ,it appears that extensive lateral migration has not 

occurred. 

The chemical laboratory results indicate that the impurity does not appear to 

originate from the refinery facility. As shown in the HDR for Sample Wl2, the carbon 

constituents range from C
20 

to C
28

• From Figure 5, the closest similar product 

appears to be a lubricating oil. It may be feasible for a small amount of oil to have 

leaked into the well from the pumping machinery or as an accident. 

The impurity appears to be present in the immediate area of the well location, and 

as with the disposal area and pipe area, further migration is not anticipated to be 

extensive. 

The above discussions were centred on the four areas where hydrocarbon 

contaminants were encountered and where laboratory analyses were performed with 
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a hydrocarbon bias. The other chemical testing required, namely heavy metals (in 

water only), persistent pesticides, and PCB's, were also incorporated into the 

laboratory program. Our initial data search did not reveal any specific source of 

these substances at the site which may have caused contamination. However, 

selected samples were analyzed as required. 

The PCB screening tests were conducted at our laboratory in Whitehorse. Several 

samples from the pumphouse and disposal pit areas were analyzed for positive or 

negative PCB presence at a 5 ppm range. Table Six located on Page D7 in Appendix 

"D" depicts the samples which were analyzed along with the results. As a summary, 

negative PCB presence occurred with each sample. Selected samples were analyzed 

at the chemical laboratory for PCB and other chlorinated hydrocarbons or solvents 

as part of the VOC scan. The only impurity at detectable levels was found to be 

1, 1, 1, 2 tetrachloroethane at a concentration of 8 parts per billion. Specific criteria 

for this particular compound was not available but typical drinking water levels are 

at 5 parts per billion for chlorinated solvents of this nature. The low level of the 

impurity and its isolated occurrence is not evidence in itself for remediation 

considerations. However, this compound should be incorporated in future 

groundwater quality monitoring activities. 

Both Organochloride pesticide and Organophosphate pesticide scans were conducted 

on selected soil and water samples. Results indicate that pesticides were not present 

at detectable levels. 

As required, heavy metals occurring in water were also analyzed. A few metals were 

detected, however, the levels were well below specified drinking water criteria. 
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4. O INTERPRETATIONS 

In order to develop recommendations, the site conditions must be evaluated 

according to the environmental risks associated with contaminated soil and 

groundwater. There are generally two approaches in assessing a contaminated site, 

either a) by comparing numerical contamination levels with bench marks provided 

in various environmental criteria, or b) by developing a site specific risk 

assessment for the site. 

Numerical analysis alone is somewhat problematic in that it is insensitive to 

differences in exposure potential and environmental transport of contaminants. As 

such, we will provide both the site sensitivity assessment and numerical comparison 

approaches in evaluating the refinery site. 

a) Numerical Comparison Approach 

The numerical comparison approach involves contrasting the chemical testing results 

obtained from this study with established criteria from various sources. There are 

various Environmental Quality Criteria available and each has its deficiencies with 

respect to criteria parameters. In order to have a complete data set with which our 

laboratory results could be compared, we have adopted the following documents in 

our study (full references available in Chapter 8): 

•Canadian Council of Ministers of the Environment, 1991 
•Alberta Environmental Protection, 1994 
•B.C. Ministry of Environment, 1989 
•Phyper, Ibbotson, 1994 

The criteria are typically presented for each impurity at varying levels, A, B, or C. 

These levels ref er to various site sensitivity assignments. The most stringent, level 

A, refers to a residential or recreational land use where the site sensitivity may be 

quite high. Alternately, level C refers to an industrial or commercial land use and 

with low sensitivity to exposure. 

For convenience, all laboratory results have been collated and presented in Table 

Three and Table Four in Appendix "D" for the test pit and test hole programs, 

respectively. Where the laboratory analyses revealed contaminant levels above 

detection limits, the criteria for those specific impurities were extracted from the 
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above mentioned sources, as available, and summarized in Table Five on Page D4 in 

Appendix "D". The values obtained in the laboratory program were then compared 

with the available criteria from Table Five. 

Following this exercise, it appears that the contamination at this site meets the Level 

A criteria for all impurities other than hydrocarbons. In the case of hydrocarbons, 

two of the four areas do not meet Level A criteria ( disposal pit and feed tank). 

Laboratory results indicate that only a portion of the soil surrounding the entry 

point area itself is contaminated at concentrations above Level A. For the case of oil 

and grease and total petroleum hydrocarbon parameters, it appears that the site 

generally meets the Level B criteria for hydrocarbon consideration. Exception to this 

would include the pure phase tar contamination existing near surface at various 

locations throughout the site. From this, it appears that surface remediation of the 

near surface tar would be necessary if 'moderate sensitivity' represents the risk 

assessment evaluation of the refinery site. If it is the intention of the client to 

remediate the site to the Level A criterion, the soil in the immediate area of the entry 

points at each contaminant zone will have to be removed. 

b) Site Sensitivity Approach 

In order to determine which criteria level is most appropriate for this site, a site 

sensitivity analysis was conducted. This approach involves considering the i) 

contaminant characteristics, ii) exposure pathways, and iii) receptors, as each 

relates to contamination at the study area. 

i) contaminant characteristics 

For the most part, the impurity encountered at this site resembles a diesel fuel. 

Diesel is composed of many hydrocarbons ranging from C
9 

to C
20 

which boil at 

temperatures from 160°C to 370°C. With a relatively high boiling range, diesel will 

not readily partition to the vapour phase. The boiling range of diesel also accounts 

for the relative lack of toxic compounds. For instance, benzene, toluene, ethyl­

benzene, and xylene (BTEX) are toxic compounds found in gasoline but since they 

have boiling points below 150°C, they are not found in diesel in appreciable 

quantities. This was confirmed in the laboratory program where contaminated soil 

and water samples did not contain BTEX at detectable levels. Further, the TEH 

analyses for each sample indicates that less than one per cent of hydrocarbons were 
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present within the <c range where BTEX compounds are typically found. 
10 

Similarly, polycyclic aromatic hydrocarbons (PAH's) may occur in diesel in low levels 

(O to 0.5%) but those that pose health concerns have boiling temperatures above 

370°C and are thus not present in diesel fuel. The diesel was encountered at the 

perched aquifer and thus solubility is relatively important. With a very low 

solubility, the diesel may occur in trace levels which would contribute to taste or 

smell in water, making it unpalatable. 

Other contaminants encountered at this site include a crude oil source near the feed 

tank, and a tar layer found on the surface near the south pitch tank. The crude oil 

impurity is composed of a large range of carbon constituents which indicates that 

BTEX and PAH constituents may occur in such contaminated areas. However, the 

source at this site occurred at a low concentration and was "weathered" with the 

majority of lighter end hydrocarbons having volatized away. Sample P28 was 

retrieved near surface and adjacent to the feed tank opening and had the highest 

concentration of hydrocarbons from those samples taken in this area. However, no 

PAH's occurred in this sample and only O .1 % of hydrocarbons were present in the 

<ClO range, indicating the relative absence of volatiles. As such, it appears that the 

impurity encountered at the feed tank was at a low concentration and with little 

evidence of BETX or PAH presence. 

The tar encountered at the surface is composed if heavier end hydrocarbons which 

indicates a high level of PAH presence. However, the fluid-mechanical properties of 

this material restrict it from migration into the subsurface and thus it does not pose 

a threat to soil or groundwater quality. 

ii) exposure pathways 

Each of the contaminants mentioned above must be considered with respect to the 

exposure pathways, or to the possibility that the contaminants could migrate where 

exposure could occur. 

The near surface tar is immobile and poses little threat to migration. The near 

surface presence indicates exposure to the air and to surface water runoff. 

The crude source encountered near the pitch tank is not considered to be 
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susceptible to further migration due to the retention properties of the fine grained 

soils encountered there. Further, there are no permeable gravel stratums or 

groundwater presence within the depth where the impurity was encountered. 

Exposure would be limited to vapour presence and only if the subsurface soil was 

disturbed. 

The diesel presence (and, to a lesser extent, the impurity encountered at the 

existing well) occurs within the permeable gravel stratum approximately 3 metres 

below the ground surface. The concentrations are small enough that further 

migration along the perched water table is unlikely. However, trace levels may travel 

in emulsion within the water and migrate throughout the subsurface in a direction 

estimated at 226° from north. The diesel will remain in this gravel stratum with 

vertical migration into the underlying and overlying silt layers very unlikely. 

iii) receptors 

Potential receptors for contaminant intake is related to future land use of this area. 

Following consultation with Champagne Aishihik First Nations, it appears that future 

development will be toward light industrial use and not residential or parkland. This 

land use typically limits the receptor potential. 

Vapour inhalation would be only possible if future building developments occur 

where the near surface impurities are located. This may be avoided by removing the 

near surface contaminated soil located directly adjacent to the feed tank opening, to 

the pipe leading into the ground near ES, and to the outlet pipe in the disposal pit. 

Receptors to groundwater contamination do not include humans as there is no current 

or perceived future use of this perched aquifer. Following our initial data search and 

interview program, water use in the Village of Haines Junction is dominated by the 

municipal water system. The source originates from a deep artesian aquifer which 

is located approximately 140 metres below the ground surface as measured from the 

Dezadeash floodplain elevation (similar to the study area). Also, wells drilled in the 

Haines Junction area by Fredelana Enterprises tap into groundwater which occurs 

at a minimum depth of 98 metres. Therefore the impurity located within the gravel 

stratum will not affect the water source of the Village of Haines Junction. 
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The water occurring within this gravel stratum could be linked with the Dezadeash 

River. However, danger to fish and other animals is unlikely due to the low levels 

present on site and to the relatively non-toxic nature of the impurity. Migration 

potential to a surface water source is considered low due to the slow rate of 

transport which has occurred to date. 

From the numerical comparison and site sensitivity approaches to evaluating this 

site, the following conclusions can be made: 

1) The contaminant presence at this site generally meets the Level B 

Criteria ( exception being the surficial tar deposits) which is 

acceptable for a site with moderate sensitivity. 

2) The site is perceived to be of low sensitivity with respect to probable 

impact of the contaminants. 
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5. 0 RECOMMENDATIONS 

As concluded from the previous chapter, the contamination encountered at this site 

is not considered extensive. However, there were impurities encountered in the 

subsurface and thus certain considerations should be made with respect to 

remediation. The following chapter will outline remediation options which may be 

initiated according to the desired objectives of the client. Possible scenarios for 

remediation have been identified as follows: 

A) Remediate the site for a moderate to low sensitivity land use 
( commercial/industrial) 

B) Remediate the site to restrict possible further migration. 

C) Remediate the site to Level A or to meet aesthetic guidelines. 

Each of the remediation options are described in detail below. 

A. Remediate To Meet Intended Land Use 

As intimated earlier, this site does not appear to have large quantities of impurities 

in the subsurface and the site sensitivity is low with respect to probable impact. In 

order to develop the study area for future commercial or industrial land use, the 

following minimum remedial measures should be taken: 

A .1 As per the numerical comparison approach, the impurity which 

does not meet criteria is the near surface tar occurring in various 

areas throughout the site. This material has not migrated into the 

subsurface because of its viscous nature and thus it is visually 

detectable. The material should be removed from the refinery site 

if future development is considered. 

A. 2 The tar could be placed in a municipal landfill facility following 

removal from the site. However, if this is not possible, it may be 

practical to dispose of the material on the north portion of the 

property where the gravel stratum does not occur in the 

subsurface soil profile. The tar material should be placed under 

a cap using the sandy silt and clay till material which is 

ubiquitous in this area. This will avoid the occurrence of 

impurities in surface runoff originating from the disposal area. 
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A. 3 In those areas where an impurity had entered the subsurface, 

hydrocarbon odours may be noticed if the near surface soil is 

disturbed. Future buildings which include provision for a crawl 

space or basement (as apposed to a slab-on-grade) should not be 

placed in these areas. The specific areas include i) at the vertical 

pipe near E8, and ii) at the feed tank opening near J8. If this 

possibility is of concern, recommendation C .1 should be 

implemented. 

A. 4 It may be prudent to establish permanent groundwater monitoring 

wells in strategic locations throughout this study area. For legal 

purposes, it is advised to establish these wells at the southwest 

corners of Lots 38 and 39 which comprise the study area. This will 

provide current baseline water quality data and a:lso facilitate 

future groundwater monitoring. This information may be 

required to repudiate possible future claims that groundwater 

contamination encountered at adjacent properties had originated 

at this site. 

Note that the more extensive remediation options described below also include the 

recommendations presented in option A. 

B. Remediate To Restrict Future Migration 

There were hydrocarbons resembling diesel fuel located within the gravel stratum 

at the disposal pit area and at the vertical pipe area E8. Following our analysis, it 

appears that the impurity occurs at or below residual concentrations where migration 

potential is limited. However, trace levels may travel in emulsion within the aquifer, 

thereby increasing the area with diesel presence. This may render the water 

unpalatable with a slight hydrocarbon odour present. If it is the objective of the 

client to ensure that trace levels of hydrocarbons do not migrate further, the 

following remedial measures could be taken in the adoption of a containment and 

isolation approach. 

B .1 In order to isolate the impurity within the subsurface, an 

engineered wall could be emplaced around the known plume area. 

This would consist of a low permeability barrier designed to 
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confine the impurity from groundwater flow. This containment 

method is easily adaptable to the site conditions because of the 

existing low permeability sandy silt and clay layer occurring both 

above and below the grave stratum. The addition of an engineered 

wall would effectively confine the impurity in all directions. 

Further, the gravel stratum is near surface allowing for relatively 

easy placement of the wall. 

B. 2 The wall would surround the known plume area with a distance of 

5 metres from the periphery of the impurity. A trench would be 

prepared with a minimum width of 0.5 metres and a depth which 

would provide a O. 5 metre extension into the underlying sandy 

silt and clay stratum. 

B. 3 Once the trench has been prepared, the low permeability barrier 

would be emplaced utilizing either a bentonite slurry alone or in 

conjunction with a native material taken from a borrow source on 

site. The hydrometer and grain size analyses performed on the 

near surface sandy silt and clay material indicates that low 

permeability characteristics could be expected from this 

material. 

B .4 Placement of the native material above the static water level would 

coincide with some compaction effort to ensure that the low 

permeability nature of the material and the overall integrity of the 

wall are maintained. 

B . 5 A two-pass approach should be considered in the trench 

excavation process. This would initially include excavating all. 

overlying silt material up to the depth of the gravel stratum. The 

second pass for the excavation would involve removing the gravel 

material as required. In this way, the overlying silt layer 

removed in the initial excavation pass could be isolated and re­

used in the top portion of the wall construction. 

The advantages of this containment approach is that the subsurface soil conditions 

favour the placement and the overall success of such a system. This approach will 

also restrict the possibility of further migration which could otherwise create more 

difficult conditions for remediation in the future, if such measures were considered. 
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C. Remediate To Aesthetic Guidelines 

The above remediation options do not include the removal of the diesel impurity 

which has travelled within the permeable gravel stratum at the disposal pit and 

vertical pipe areas . Further, they do not include provision for the removal of soil 

with hydrocarbon odours present as with the feed tank area. It may be the objective 

of the client to remove impurities which pose aesthetic concerns such as a 

hydrocarbon sheen or odour occurring on soil or groundwater within contaminant 

areas. In order to satisfy such remediation objectives, both an excavation program 

and a pumping program would have to be initiated. The remediation program would 

involve removing all near surface soil with hydrocarbon presence in the three 

contaminant areas described above. This would consist primarily of the fine grained 

soils located above the gravel stratum which retained much of the impurities. The 

pumping program would involve placing wells at various locations throughout the 

plume areas to facilitate pumping the hydrocarbons and water from the perched 

aquifer. Details of these programs are provided below. 

C .1 The excavation program would require the removal of the 

soil with contamination at three areas throughout the site. 

A summary of the location and the quantity of contaminated 

soil is described in Table Seven in Appendix "D". The 

disposal of this soil could be performed as per the 

recommendation A. 2 described previously. In conducting this 

recommendation, the site would effectively meet a Level A 

criteria. 

C. 2 The pumping program would involve placing several wells 

throughout the plume areas and pumping the water and 

hydrocarbons from the gravel stratum. The orientation of 

the wells would be chosen according to several factors, 

including the depth of the aquifer, the hydraulic 

conductivity of the gravel stratum, the direction of 

groundwater flow, and the shape of the plume. Although a 

two-well, two-pump system may often be applied for LNAPL 

product recovery, such a procedure is not deemed 

necessary due to the lack of a pure phase oil table. Rather, 
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necessary due to the lack of a pure phase oil table. Rather, 

small concentrations of diesel occur in isolated pore spaces 

or in emulsion within the aquifer. The gravel stratum 

should have little displacement pressure which is 

necessary for successful LNAPL removal. Further, diesel does 

not readily absorb to sand or gravel particles. As such, 

this pumping technique may be successful in removing a 

portion of the impurity. 

C. 3 The liquid pumped from the ground could be placed in one 

of the large storage tanks on site. Natural separation of the two 

phases may occur within the tank, allowing for LNAPL recovery 

utilizing an absorbent material. 

C. 4 Following water quality testing to ensure that sufficient 

aesthetic guidelines have been achieved, the water could 

be placed in the subsurface. 

The pumping program described above is provided for illustrative purposes and 

requires further design prior to initialization. This system, however, may not 

provide sufficient LNAPL recovery given the low concentrations present and the 

difficulty in achieving aesthetic criteria. With the low sensitivity of this site, cost­

benefit considerations should be made prior to pursuing this remediation option. 



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

J. R. Paine & Associates Ltd. 

... \31 

6. 0 CONCLUSIONS 

J. R. Paine & Associates Ltd. has been successful in satisfying the required 

objectives of the subject project. The detailed work program involved performing 

initial surveys, conducting a test pit and a drilling program, and performing 

hydraulic tests. Both soil and groundwater samples were analyzed for physical and 

chemical properties to determine the characteristics of the soil stratigraphy and of 

the contaminants. 

It appears from the work program that there are four areas where impurities have 

entered the subsurface. The extent of contaminant migration has been characterized 

by the presence or absence of the gravel stratum. This gravel layer has permitted 

some lateral migration throughout the subsurface due to the conductive nature of the 

material and to the presence of a perched aquifer. Where the gravel does not occur, 

the high retention capabilities of the fine grained soil has effectively confined the 

impurity. 

In order to develop recommendations for remediation, our firm analyzed the data 

according to both a numerical comparison approach and a site sensitivity approach. 

The impurities occur at low concentrations which would be acceptable for a moderate 

sensitivity land use development. The site was identified as having a low sensitivity 

with respect to probable impact. 

From this assessment, it appears that little remediation effort is required prior to 

development based on current environmental criteria. However, three different 

remediation options have been provided according to which objective for remediation 

the client wishes to pursue. 

Remediation Option A includes the measures which should be taken if the site is 

developed according to a commercial or industrial land use. This appears to be the 

intended future land use of the study area and therefore this option seems to be the 

most appropriate. 

The impurity which has occurred within the gravel stratum may be subject to 

migration along the perched aquifer. However, our analysis indicates that further 
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movement of the diesel is unlikely. This is based on the slow rate of migration which 

has occurred over its 35 year history in the subsurface. Further, the impurity 

occurs at low concentrations where residual saturation exists and where additional 

migration is not probable. It appears that migration beyond the existing area would 

be limited to trace levels of diesel travelling in emulsion within the aquifer. If the 

client wishes to limit the possibility of such migration, Remediation Option B should 

be considered. 

The impurity which occurs within the gravel stratum is present at low concentrations 

which may render the water unpalatable. If the client wishes to clean the soil and 

water to aesthetic guidelines, Remediation Option C was described for illustrative 

purposes. That this aquifer has no present or perceived future use, and that diesel 

is relatively non-toxic as compared to other hydrocarbons, this option should be 

considered only after cost-benefit considerations have been made. 
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7.0 CLOSURE 

This report has been prepared for the exclusive and confidential use of the 

Department of Indian Affairs and Northern Development, Action On Waste Program. 

It applies only to the environmental assessment performed on the study area 

described above. 

The subsurface soil and groundwater conditions are known at the test pit and test 

hole locations only. Further, contaminant presence is known only in those test pit 

and test hole locations where qualitative observations have been made and where 

laboratory verification has been conducted. All stratigraphic and hydrogeologic 

sections have been interpolated from test pit and test hole logs. As such, actual 

stratigraphy and hydrogeology between test pit and test hole locations may vary 

from that shown on these drawings. Variations in both geologic conditions and 

contaminant migration are inherent and thus J.R. Paine & Associates Ltd. does not 

represent the conditions illustrated as exact. 

The recommendations provided herein are based on the subsurface soil conditions 

encountered during the field work programs, current investigative techniques, and 

generally accepted engineering practices. Recommendations for remediation are 

based, in part, on current environmental criteria which may change in time. Specific 

to the Alberta Environmental Protection, 1994 document, conditional requirements 

have been established as per the inclusion provided on Page D8 in Appendix "D". It 

is envisioned that future remediation activities on this site will be undertaken in 

concert with this conditional requirement. Should other information pertinent to this 

study become available, the recommendations may be altered or modified in wrHing 

by the undersigned. 
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Photo No. 

#1 

#2 

#3 

#4 

#5 

#6 

PHOTO SHEET SUMMARY 

Description 

• Panoramic view of site; looking sou th from a top of 
tank at KlO 

•Retrieving surface sample from load rack area at D9 

•Typical near surface tar layer located at TP#3-94 

•Well without house uncovered at TP#S-94 

•TP#l6-94 located near F5, note outlet pipe leading 
into disposal pit (ends at surface) 

•TP#3-94 located adjacent to pipe leading into 
ground; at 1.2 metre depth, pipe begins to lead 
south 
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Photo #1 

Photo #2 
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Photo #3 

Photo #5 

Photo Sheet 2 of 2 

Photo #4 

Photo #6 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I/ 
I 
I 
I 
I 
I 

94PG30 

d:\docs\projects\pg\pg30\ttl-pg.g30 

November 21, 1994 

Total Field Magnetometer Survey 
Haines Junction Refinery 
Haines Junction, Yukon 

TOTAL FIELD MAGNETOMETER SURVEY 
HAINES JUNCTION REFINERY 
Haines Junction, Yukon 

Submitted to: 

J.R. PAINE & ASSOCIATES LTD. 
Whitehorse, Yukon 

PERMIT TO P CTICE 
ASSOCiATED MINING N ULTANTS LTD. 

Signature 

Date lli 
PERMIT NUMBER: P 2361 

The Association of Professional Engineers, 
Geolo9.!~~ and -~eophysicists of Alberta 

Associated Mining Consultants Ltd. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,_ 

I 
I 
I 
I 

~· ~ Associated 
L/4..JW~LS Mining Consultants Ltd. 

1401, 910- 7 Avenue SW.: Calgary, Alberta. Canada T2P 3N8 
Tel: (403) 264-9496 Fax: (403) 269-7640 

J.R PAINE & ASSOCIATES LTD. 
14BumsRoad 
Whitehorse, Yukon 
YIA4Y9 

Attention: Michael Billowits, P.Eng. 

Dear Mr. Billowits 

File: PG30 
November 21, 1994 

Associated Mining Consultants Ltd. (AMCL) is pleased to submit its report entitled: 

Total Field Magnetometer Survey 
Haines Junction Refinery 
Haines Junction, Yukon 

We wish to express our thanks to J.R Paine & Associates Ltd. for the opportunity to 
provide our services in relation to this project, and we hope that we may have. further 
opportunities to be of service in the future. 

Respectfully submitted, 

CIATED MINING CONSULTANTS LTD. 

Mark Bowman, P.Geoph. 
Project Geophysicist 

MB/mlh 
attachment 

A Member of the International Mining Consultants Group & the Associated Engineering Group of Companies 



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

94PG30 

Page I 

1.0 INTRODUCTION 

Total Field Magnetometer Survey 
Haines Junction Refinery 
Haines Junction, Yukon 

This report presents the results of a total field magnetometer survey undertaken at the Haines 
Junction Refinery in Haines Junction, Yukon. 

The objective of the survey was to map variations in magnetic response to ascertain the presence of 
underground storage tanks, pipelines and scrap metal at the site. 

2.0 l\1ETHODOLOGY 

Magnetometers measure the intensity of the geomagnetic field. The geomagnetic field is comprised 
of two main parts: 

• The earth's magnetic field. The origin of this field is apparently a system of electric currents 
originating in the earth's fluid conductive core. The resulting magnetic field resembles that 
of a large bar magnet. 

• Local magnetic anomalies in the relatively near surface. These consist of variations caused 
by geologic features such as magnetic rocks and by man-made magnetic objects. 

Over relatively small areas, magnetic geological features contribute minimally to the geomagnetic field 
and local magnetic anomalies are generally entirely due to above surface magnetic/electromagnetic 
sources and to buried metallic objects. 

A 10 metre by 10 meter survey grid was established at the site by J.R. Paine & Associates Ltd. 
personnel. Total magnetic field measurements were recorded at 2.5 metre intervals along lines 5 
metres apart. A base station, located adjacent to the survey grid, was repeatedly surveyed at small 
time intervals to compensate for time dependant diurnal variations in the earth's magnetic field. 

The existing refinery infrastructure precluded data acquisition over a significant portion of the survey 
area. 

3.0 RESULTS 

Magnetic interference due to existing refinery infrastructure dominates the magnetic response over 
a significant portion of the survey area. This response was isolated and subtracted from the data, 
enabling identification oflocalized magnetic anomalies. The resulting total field magnetometer survey 
data are presented as a colour contour map illustrating lateral variations in magnetic intensity (Figure 
1). 

d:\docs\projects\pg\report.g30 
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Total Field Magnetometer Survey 
Haines Junction Refinery 
Haines Junction, Yukon 

Survey results identify several regions of anomalous magnetic response, most of which may be 
attributed to features visible at surface as identified in Figure 1. 

Two regions of anomalous magnetic response are identified as magnetic anomaly response Type 1. 
It is likely that these responses are due to the proximity of the refinery infrastructure. 

Due to the relatively large response to above ground infrastructure in the vicinity of the existing 
disposal pit, the magnetic survey is inconclusive in the identification of underground pipes extending 
from existing tanks to the pit. 

4.0 CONCLUSIONS 

All magnetic anomalies identified at the Haines Junction Refinery site may likely be attributed to scrap 
metal on surface, and to existing refinery infrastructure. No magnetic response due to large 
underground metallic sources other than those identified in Figure 1 are.evident. However, due to 
the significant magnetic influence of the existing refinery infrastructure, smaller buried metallic objects 
may remain undetected. Undetected objects may include relatively small diameter underground pipes 
at depth, and metal drums buried immediately adjacent to above ground metal structures. 
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NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TABLE ONE 

SUMMARY OF NOTES TAKEN OF ENVIRONMENTAL CONDITIONS 

RELATED TO THE SITE 1994/11/09 

DESCRIPTION 

• 200mm O. D. vertical pipe out of ground · 
approximately 900mm, 3m north of A4 

•Berm running west along Line A starting at 
Line 4 

• Concrete blocks 1 m north of Line A, 4m east 
of Line 2 

•3, 45 gal drums and 1 small 5 gal. container 
gathered near G5. One drum with DOW Chemical 
insignia with warning 

•2m east of G5 are 6, 45 gal drums with oil stains 
on drums 

•2, 45 gal drums located 4m south, 3m east of G4 with 
oil stains on drums 

•G, 45 gal drums 2m west of G3 

•Various debris (engine block, sheet metal, 1 - 45 gal 
drum) located within pit area (F3, F4) 

•2, 45 gal drums at ES 

•pipes leading into ground 2m north, 2m east of EB 

•Tar staining around south east portion of south pitch 
tank 

•Several open pipes near south west corner of pump 
house 

SUBSURFACE 
P R O B E 
INTENDED 
(SEE FIG. 1) 

XI 

VIII 

VIII 

VIII 

VIII 

X, IX 

XVI 

XII 

XIII 

Page I ... cont'd 
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13 •3, 45 gal drums with oil stains near H8 

14 • Some damaged pipes near H-11 

15 •45 gal drum at K9 

16 •Cutback into slope approximately 20m east of G13 
with refuse ( drums in pit) 

17 •Pit excavated and backfilled -suspected on-site 
sewage disposal (privy) 

VI 

V 

I 

III 



I J. R. Paine & Associates Ltd. 

I 
I TABLE TWO 

I DETAILS OF SURFACE SAMPLING PROGRAM 

I SAMPLE LOCATION SAMPLE INSITU LABORATORY SUB-
NO. DESCRIP. VAPOUR RESULT {PPM) SURFACE 

READING PROBE 

I 
{PPM) {TOTAL INTENDED 

EXTRACTABLE 
HYDROCARBONS) 

I Sl Along 9 •sandy gravel, 12 XIV 
5m north GW(possibly 

I of C fill) 
•fuel odour 

I 
S2 Along 9 •SILTY SANDY 10 XIII 

5m north GRAVEL 
of F •slight fuel 

odour 

I •thick black 
pitch in sample 

I S3 Along 8 •Pea gravel fill 0 XII 
6m north material 
of F 

I S4 Along F •sandy gravel, 44 194 
6m west some silt 
of 11 • see grain size 

I analysis 

S5 Along F •silty sandy 13 

I 5m east • see grain size 
of 11 analysis 

I 
S6 3m east of •gravelly sand, 14 

H12 coarse graded 
sand 

I S7 6m east, 2m •gravelly sand, 20 V 
north of coarse grained 
HlO sand 

I •slight smell 

Page 1. .. cont'd 

I 
I 
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S8 5m west •sandy gravel, 
4m south of loose dry, 
of I10 slight hydro-

carbon odour 

S9 2m west of •sandy gravel,oil 
J8 rich 

•resembles aspalt 
with oil solid-
ifying the soil 

S10 3m west, •sandy silt, 
lm south of dense, moist, 
F5 frozen 

•hydrocarbon 
presence 

-see grain size 
analysis 

Sll 2m east of •sandy silt, dense, 
F3 frozen 

18 

26 14100 IV 

14 1710 IX 

X 
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1988 Triumph Street, Vancouver, B.C., Canada VSL l KS analytical 

service 

laboratories 

It d . 

A5Lf 

FAX: 1604) 253-6700 TEL: (604) 253-4188 

CHEMICAL ANALYSIS REPORT 

Date: 

ASL File No. 

Report On: 

Report To: 

Attention: 

Received: 

November 22, 1994 

E5598 

Soil Analysis (SAfJlf'WNl:t P~~t'I) 

J. R. Paine and Associates Ltd. 
14 Burns Road 
Whitehorse. IT 
VlA4Y9 

Mr. Michael BWowitz 

November 15, 1994 

ASL ANALYTICAL SERVICE LABORATORIES LTD. 
per: 

J Jn~1,,,\;~~ 
#et chemist 

Dawn Gilbert 
Supervisor. Trace Organics Lab 

Specialists in Environmental Chemistry 
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A5Lf 
RESULTS OF ANALYSIS - Sediment/Soil File No. E5598 

S4 S9 S10 

Phy:§ical Tests 
Moisture % 4.35 1.14 23.0 

Eztrag:t,!:Ql§I§ 
Total Extr Hydrocarbons (C9-40) 194 14100 1710 
Total Extr Hydrocarbons (Cl0-30) 113 11800 1370 

Results are expressed as milligrams per dry kilogram except where noted. 
<=Less than the detection limit indicated. 

Page 1 
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METHODOLOGY File No. E5598 

Samples were analyzed by methods acceptable to the appropriate regulatory 
agency. Outlines of the methodologies utilized are as follows: 

Moisture 

This analysis is carried out gravimetrtcally by drying the sample to constant 
weight at 103 C. . 

Total Extractable Hydrocarbons in Sediment/Soil 

This analysis is carried out in accordance with U.S. EPA Method 3500/8015 
(Puhl.# SW-846 3rd ed., Washington, DC 20460). This procedure involves 
hexane/ acetone extraction followed by analysis of the extract by capillary 
column gas chromatography with flame ionization detection. 

End of Report 
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HYDROCARBON DISTRIBUTION ~v~n~~ 

SAMPLE NAME: ESS98 1 S4 
Sample acquired: NOV 17, 1994 00:37:55 

File Name: c:\TBH\TBHNOV16.3BR , Sample Name: B5598 l 

Sequence file: TBHN0Vl6 

I 
I 
I 
I _<-------Gaaolin•---------1 j--------------B••TY-Oil•------------------------------>1 

' • s 

I 
(mV) -

I 

!------Mineral Spirit•------! I 

! 
I------------------------Di•••l-------------------------1 

I
I .J, .. · JLl L1 ... 1u-1J.____.1

~ 

6 8 10 1 2 14 16 18 20 22 24 26 28 30 32 34 36 
1ime 

.mini <C9-----cio--------------------clo--------------c!o-----------------, 

I 
I 
I 
I 
I 
I 
I 
I 

HYDROCARBON RANGE (C#) 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

( <ClO) 
(Cl0-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.3 
13.5 
42.5 
43.9 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 



HYDROCARBON DISTRIBUTION n~nnn~ 

SAMPLE NAME: ESS98 2 S9 
Sample acquired: NOV 17, 1994 01:24:55 

File Name: c:\TBH\TBHNOV16.39R , Sample Name: B5598 2 

Sequence file: TBHNOV16 

I 
I 
I 
I 
I 

-~-------Gaaolin•---------1 1--------------Hea,ry-Oil•------------------------------> 

s 

I 
s 

I 
(mV) -

I 
I 

'ime 
6 

1------Nineral Spirit•------1 
I------------------------Di•••l-------------------------1 

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

j"in) <C9-----clo--------------------c!o--------------c1a-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

HYDROCARBON RANGE (C#) 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

( <ClO) 
(C10-C20) 
(C20-C30) 
( >C3 O) 

RELATIVE AMOUNT (%) 

0.0 
38.5 
39.2 
22.2 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 



I 
I 
I 
I 
I s 

I 
s 

I 
(mV) 

I 
I 

'ime 

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E5598 3 S10 
Sample acquired: NOV 17, 1994 01:24:55 

File Name: c:\TBH\TBHN0Vl6.40R , Sample Name: B5598 3 

Sequence file: TBHN0V16 

_}-------Gaaolin•---------1 1--------------Baa-.y-Oil•---------------------- .-------> 
1------Hinaral Spirit•------! 
J------------------------Diaaal-------------------------1 

~ 

i 

-

j 

-
! 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

.mini <C9-----c1o--------------------c!o--------------c1o-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

HYDROCARBON RANGE (C#) 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

(<C10) 
(C10-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.0 
9.5 

56.8 
33.7 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 



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

APPENDIX "B II 

Results of Test Pit Program and associated Laboratory Analyses 
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NOTES ON SOIL CLASSIFICATION 

The soil is named after its principal component, and modified by other components 
as follows: 

Presence of Component 

greater than 15% 
11% to 15% 
5% to 10% 

Examples 

CLAY 
65% 

5% 

10% 

SILT 
15% 

10% 

655 

SAND 
10% 

45% 

25% 

Modifier 

XXX-ey 
some XXX 
trace of XXX 

GRAVEL 
10% CLAY, some silt, trace 

40% 

of sand, trace of gravel 

GRAVELLY SAND, trace of 
silt, trace of clay 

SANDY SILT, trace of clay 

Also, the USC Classification System is used. 



"-.) 

- -

Table I .I Unified Soil Classification System (adapted from U.S. Army Corps of 
Eni:ineers, 1953) 

~1ljor division 
Group 
symbol Typical name 

Cleon GW 
Well-grad«!. gravel-sand mix1urcs. 

Gra,·cls, riravcls little or no fines 
more hulc 
th3n or no 

Poorly graded grovels or gra\'cl-sand half or fines) GP mix1urcs, lilllc or no fines coanc 
fr.1c1ion 
larger Gra\'cls Silly fravcls, CoJrsc- lhilln Wllh GM 

Jr,uncd no. 4 fines 
gra\'c -sand-sill mixtures 

soils, sieve ( a pprecia blc 
more size Clayer. gravels. amounl 
1han of fines) GC grave -sand-clay mix1urcs 
hair of 
m;.i.1crial 
larger Cleoo Well-grad«! sands. gravelly sands, SW lhJn Sands. sands li11le or no fines · 
no. 200 more (lmlc 
Steve than or no 
Sile half of fines) SP 

Poorly-graded sands or gravelly sands, 
coarse liule or no fines 
frac1ion 
smJller Sands 
lhan with SM Silly sands. sand-sill mix1urcs 
no. 4 fines 
SIC\'C (appreciable 
size amount 

or fines) SC Clayey sands. sand-cloy mixlurcs 

ML 
Inorganic sills and very fine sands. 
rock flour, silly or clayey fine sands 
or clayey sills wilh slighl plas1ici1y 

Sil IS. and cloys. 
CL 

Inorganic clays of low 10 medium 
Fme- h4u1d hmu < 50 plas11ci1y. gravelly clays. sandy clays. 
grained silly clays. lean clays ·· 
soils, 
more Organic sills ·and 
lhan OL organic silly clays of low plaS1ici1y 
hair or 
malcrial 

Inorganic sills, IT1icaceous or smaller MH than dia1omaceous fine sandy or silty soils. 

no. 200 elas1ic silts . 

Sle\·e 
Silu and clays. lnorf.anic clays or high plaS1ici1y. SIZC 
liquid hmil > 50 CH 

fa1cays · 

OH Ortanic clays or medium 10 
hie plasticny, organic sills 

Highly organic soils Pl Peat and 
other highly organic soils 

- - - - ... - -

...... ·.~ 

Field idcn1ifica1ion 
, 

procedure Loboraiory classifico1ion procedure (sec Fig. 1.1 )) 

~t~;~~,~~:raf~~l~~i.~~s5 
of C. • D60/D 10 > 4 

in1crmcd1atc particle sizes C, • I < D~ 0 /l>,o D1 0 < 3 

Prcdominan1ly one size or a Dclcnninc Not meeting all r.mic of ~izcs wilh some percentages of grada11on rc4uircmcn1s for G\\' in1crmtd1atc sizes missing fra,·cl an.d s~nd 
Nonplastic fines or fines with rom irJm-s1zc ~1·~:rt~:iu AbO\'C A line 
low pl:uticity (for idcn1ifica- cun·c; dcp(nding on 

wi1h 4 <Pl< 7 
tion procedures sec ML) percentage of fines or Pl< 4 arc borderline (frac11on smaller 

cases requmng 
Plas1ic fines (for iden1ifi. 

' lhan no. 200 sieve 
~~~~~e~,i~~in use of dual size) coarse-

cation procedures sec Cl) grained soils arc symbols 
wi1h Pl> 7 

classified 
\Vidc ran!c in crain size and as follows: C. • D,o,'D, 0 > 6 subs1an1ial amounts of all 
in1ermed1a1c particle sizes Less 1h:1n S •; C, • I < D~ 0 /D 10 D60 < 3 

• GW. GP. SW. SP 
Predominantly one size or a 

Morc~
1
'a~1'. ~t. SM. SC range of sizes wi1h some No1 mee1ing all 

intermediate sizes missing 5-P"' 
grada11on requirements for S\V 

- ··borderline cases 
Nonplas1ic fines or fines wi1h requiring use of ~ll~:l)c;t~:IIS Aho"c A line 
low plas1ici1y {for 1ndent1fica- dual symbols w11h 4 <Pl< 7 
lion procedures sec ML) or Pl< 4 arc borderline 

cases requmng 
Plas1ic fines (for indenlifl- :~~~:rt~~ils use or dual 
cation procedures sec CL) symbols 

wi1h Pl> 7 

ldcn1ifica1ion procedures on fraction smaller than no. 40 sieve size 

Dry S1rcng1h 
(crushing charac1eriS1ics) 

Dilolancy 
(rcaclion 10 shaking) 

Toughness 
(consis1ency near Pl) 

None 10 slighl Quick 10 slow None 

Medium 10 high None 10 very slow Medium 

Sligh! lo medium Slow Sligh! 

Sligh! 10 medium Slow 10 none Sligh! lo medium 

High 10 very high None None 

Medium lo high None 10 very slow Sligh! 10 medium 

Readily identified by color, odor, srongy feel, and frequcn1ly by fibrous tc,:;1urc 

(sec nolcs on p. 28) 

'- - - - - - ... .... - -
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESS~ENT 

Excavation performep using a i 215 backhoe TP/1-94 localed near staging area (5 m 

on conlracl with TANA CONTRACTING LTD. norih of C9 - refer to sketch) 

SA~PLE TYPE .TUBE CZ] LOST ~ AUGER § BULK 

•LIOUID• 
..--. ~ 

0 
__ 10 __ 20~_30_.40_-; 

E >- :z • PLASTIC.6. 
:c : ~ 1-....:.10~=20:....._;:_:30'----4.:.::.0-----l 
I- -I c.. 
f:; ~ ~ PLASTIC M.C. LIOUID 
o ~ vi >-I ------11 

10 40 

1.0 

2.0 

3.lJ 

4.0 

5.0 

6.0 

SOILS DESCRIPTION 

SITLY SANDY GRAVEL 
-dry, frozen to 1.2 m, cobbles to 150 mm 
diameter, dense, till, black pitch 
la er at 0.2 to 0.25m de th 

0.35m 
SAND 

-some silt, fine grained so nd, dense, 
damp, brown with light brown silt 
seams 

-more fines with depth 

SILTY SAND 
-some clay, fine grained so nd, grey, 
brown/ rust mottled, moist, non-plastic, 
traces of oxidation 

2.Bm 
SANDY GRAVEL 

-clean, wet, coarse grained sand, dark 
brown to black, gravel to 100 mm 
diameter static water at 3.0 m 

3.2m 

NOTES; 
-static waler at 3.0m 
-no Indication of hydrocarbon presence 
within subsurface other than near 
surface pitch 

eCLAYe 
20 ,o 60 80 

&SILT& 
20 40 60 80 

J .R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 
0 15 10:1-4AM 

TEST PIT NO: 1-94 
PROJECT NO: 8054-9 

ELEVATION: 
DJ] SPT [I] CORE 

Chemical Test u 
ti') 

Results (ASL) =' 

-P2 chemical test results: GM 
-<50 ppm (O&G) 

w-

SM 

....I 
0 
cc 
::::z 
>-
(/') 

....I 
0 
(/') 

Hi q 
td 

..--. 
E ........ 

% 
0 

~ 
> 
~ 
I.I.I 

-1.0 

-2.0 

GW qt.~ -3.0 
- t. ~ 

<it. q 

-4.0 

-5.0 

-6.0 

COMPLETION DEPTH: •. • 
COMPLETE: 94 11 27 

Po e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESS~ENT 

Excavation performed using a 215 backhoe TPj2-94 localed near opening to south 

on conlracl with TANA CONTRACTING LTD. pitch lank ( refer lo sketch) 

SAt.f PLE TYPE .TUB[ [Z) LOST ~ AUGER § BULK 
•LIQUID• 

---.. ~ 
0 

__ 10 __ 20_30 __ 40_--< 
E >- :Z: • PLASTIC• z' : w __ 1_0 _20 __ 30_40 _ ___, 
I- ...J .....J 
c.. c.. ~ 
...., :::1:: ::E PLASTIC M.C. LIOUID 
0 <( -< 

V) (I') 

10 20 30 ,o 
P6 

P7 

1.0 

PB 

2.0 

3.0 

4.0 

5.0 

6.0 

SOILS DESCRIPTION 

GRAVEL 
-fill material exisiing below the large 
pitch tank, pitch layer (75 mm thick) 
occurin in ravel 

0.2m 
SILTY SANDY GRAV[L 

-dense, frozen to 1.4 m, damp, fine 
grained sand, brown, traces of 
oxidation, some cla 

0.4m 
SANDY SILT 

-some clay, damp, grey/light brown 
mottled soil, fine to medium groined 
sand, dense, non-plastic 

3.3m 
SANDY GRAVEL 

-clean, wet, dork brown to black, 
medium dense (slight sloughing of 
pit walls), coarse grained sand, 
traces of oxldatlo n 

3.5m 
END OF HOLE @ 3.5 m 

-static water at 3.3m 
-no indication of hydrocarbon presence 
within subsurface other than near 
su rfoce pitch 

ectAYe 
20 ,o 60 80 

ASILT • 
20 ,o 60 80 

J .R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fl . No: 
95 02 15 10:15AM 

TEST PIT NO: 2-94 
PROJECT NO: 8054-9 

ELEVATION: 

SPT [I] CORE 

Chemical Test 

Results (ASL) 

GP 

-P7 chemical test results: GM 
-52.30 ppm (O&G) 
-pure phase pitch mixed 
in with gravel 

-no volatiles (within 
de-tection limits) 

ML 

...J 
0 
al 
:::! 
>­
(/) 

...J 
0 
V, 

t, ~ 
<lo!. 9 

GW :t.\ 

COMPLETION DEPTH: •. • 
COMPLETE: 94 11 27 

t, ~ 
~t, 9 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

Pa e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TPj3-94 localed at vertical damaged pipe 

on contract with TANA CONTRACTING LTD. 2m N, 3m E of E8 (refer lo sketch) 

SAMPLE TYPE .TUBE [2J LOST (SJ AUGER § BULK 

L.J 
......... a... 
E >-..... --:::c L.J ..... .....J 

c.. c... 
i.....J :::I: c:::, < 

V') 

•LIQUID• 
0 10 20 30 '° :z &PlASTIC• 
i.....J 10 20 30 40 
.....J 
Q. 
::::::i;: PLASTIC M.C. 
< 
(I') I 

SOILS DESCRIPTION 

SILTY SANDY GRAVEL 
-moist, frozen to 1.3 m, dense, near 
surface pitch layer continuous from 
source located at TP/2-94, fine groined 

0.6m 
SILTY SAND 

-some cloy, damp, mottled colours - grey 
o nd brown, fine groined so nd, dense, 
(suspecfod fill moteriol around pipe) 

··············1.2in 
-becomes GRAVELLY SILTY SAND 

-chemico I o no lysis 
performed on somple Pl2 

-groinsize distribution 
performed on sa m pie P 12 

1.2m 
SANDY GRAVEL 

-trace silt, moist, medium grained sand, 
dense, hydrocarbon ( diesel) odour 
starts, free water al approximately 
3.3 m 

3.4m 
END OF' HOLE @ 3.4 m 

NOTES: 
-pit progresses downward along vertica I 
pipe.-At 1.2 m the pipe begins to 
travel tlorizonta lly south toward 
existing well. 

-static water encountered at 3.3 m 
-near surface pitch encountered and 
hydrocarbon odour at depths of 1.2 
metres and greater 

eCUYe 
20 ,o 60 

&SILT• 
20 40 60 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fl • No: 

80 

80 

TEST PIT NO: 3-94 
PROJECT NO: 8054-9 

ELEVATION: 101.007 (m) 
[JO SPT [)] CORE 

Chemical Te_st u 
V') 

Results (ASL) 
=> 

GM 

SM 

-P12 cnemicol lest resutts: 
-1040 ppm (TEH) 

...I 
0 
al 
:::::z 
>-
V, 

.....J 

0 
V, 

.. 
H,(I 
td 

H. f 
A (I 

GW \\~ 

COMPLETION DEPTH: •. • 
COMPLETE: 94 11 27 

(\Af 
4 (I 
H,(I 
A (I 

(IA f 

......... 
E ........ 

:z 
0 

~ 
> 
LI.I 
.....J 
LI.I 

101.0 

100.0 

99.0 

9a,O 

97.0 

96.0 

Pa e 1 of 1 
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CLIENT: ACTION ON WAST£, DIAND HAINES JUNCTION R£FIN[RY ASSESSMENT 

Excavation performed using a 215 backhoe TP/5-94 localed adjacent lo abandoned 

on conlrocl with TANA CONTRACTING LTD. waler well 3m E of B8 (refer lo sketch) 

SAMPLE TYPE .TUBE [Z! LOST (SJ AUGER E3 BULK 
•LIQUID• 

......... ~ 0 .....__10 __ 20_30 __ 40 _ _, 
E i::: :z • PLASTIC• 
~ L...J w ,__...c.10=---=20;__3=-=0_4:..::.0~ 
..... ...J ....I 
0.... Cl.. Q.. 
Lo.I ::::IE ::::::E 
0 < <{ 

V) (I') 

M.C. 

1.0 

2.0 

l.O 

4.0 

5.0 

6.0 

SOILS DESCRIPTION 

SILTY SANDY GRAV[L 
-traces of organics, dense, moist, 
frozen, fine rained sonds 

0.2m 
SILTY SAND 

-moist, frozen, mottled brown/grey, 
fine groined sand, dense, 

1.2m 
SILTY SANDY GRAV[L 

-damp, dense, fine to medium grained 
sand sizes, brown, 

2.3m 
SANDY GRAVEL 

-clean, coarse grained sand, wet, mediu 
dense, slight hydrocarbon odour, 

-chemical anal sis on P20 
2.4m 

END OF HOLE @ 2.4 m 

NOTES: 
-static water encountered at 2.3 meires 
-slight hydrocarbon odour exists near 
static waler level 

-absorbeni cloth lowered into existing 
abandoned well and hydrocarbons 

ect.AYe 
20 40 60 80 

•SILT• 
20 40 60 80 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 

TEST PIT NO: 5-94 
PROJECT NO: 8054-9 

ELEVATION: 

QDsPT [I] CORE 

Chemical Test 

Results (ASL) 

-P20 chemical test resutts: 
-350ppm {O&G} 

GM 

SM 

GM 

COMPLETION DEPTH: •. • 
COMPL.£TE: 94 1 I 27 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

Po e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TP#6-94 south of boiler bldg. for search 

on controci with TANA CONTRACTING LTD. of suspected UST (refer 1o sketch) 

SAMPLE TYPE .TUBE [ZJ LOST C8J AUGER E3BULK 
•LIQUID• eCLAYe 

L..,J 10 20 30 ,o 20 ,o 60 ......... a... 0 

SOILS DESCRIPTION E >- z ,;. PLASTIC,;. .i.SIL'T.i. 
f--...___,, 
L..,J L...I 10 20 30 ,o 20 ,o 60 

:I: 
f-- ....I .....J 
c... Cl.. c... •SAND• ..... :::I:;:::::.: PLASTIC M.C. UOUID 20 ,o 60 
Cl << I en vi • I +GRAVEL+ 

10 20 30 '° 20 ,o 60 
o.o - ORGANICS - P21 -thin lover of organic rich soil = 

0.1m 

.. i SILTY SANDY GRAVEL 
-dense, damp, frozen, fine to medium 

: 

: : 
grained so nd sizes, rootlets, traces 
of oxidation 

0.4m - P22 SILTY GRAVELLY SAND -
I- 1.0 ~ 

• 
-dense, damp, well graded, 
appears to be native, traces of 
oxidation, 

... 1.4m •·· : 
END OF HOLE @ 1.4 m 

: 
-2.0 ... ... . .. 

: 
····•··· 

-~.o : : 

•• 

• 

: : 

• : : : : 

• 

-4.0 , ........ 

• 

,,,, , .. , , ....... .... 
NOUS: 

-no Underground Storage Tonks (UST) or 
hydroco rbons encountered 

-5.0 . .; ... , .... ; ... 

6.0 
• 

: 1 : 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fia. No: 
lli>/02/ I~ g9:57AM 

TtST PIT NO: 6-94 
PROJECT NO: 8054-9 

ELEVATION: 

DJ] SPT [)] CORE 

...--. 
80 ....I E 0 

Chemical Test CD ....... 
::z z 

80 u 0 >-en (/) f--

Results (ASL) 
:::) < 

80 ....I > 
0 ~ V'I LI.I 

80 
PT - 0.0 

CM 

: ~ 

= 

: . SM --1.0 : 

....... 

~-2.0 

: 

--3.0 

--4.0 

--5.0 

-6.0 
COMPLCTION DEPTH: •. • 
COMPI.ET[: 94/11/27 

Poqe 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TP#7-94 south of TP#6-94 in search 

on contract with TANA CONTRACTING LTD. of suspected UST (refer to sketch) 

SAMPLE TYPE .TUBE [2J LOST [;8J AUGER § BULK 

•LIOUID• •CLAY• 
~ 0 t--_10_2=0.,....,.,,-3_0 -"°---1 20 40 60 80 

•SILT .t. E >- ::z: • PLASTIC• 
.._..... t-- w 10 20 30 40 :c L.,J .....J t----------, 

SOILS DESCRIPTION 20 .co 60 80 

~ ~ c.. 
L.,J :::::!: ~ 
Cl < <>: 

V') (/) 

PLASTIC M.C. LIOUID 

I • I 
10 20 30 40 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

r of or anic rich soil 
0.1m 

-dense, damp, frozen, fine to medium 
grained sand sizes, rootlets, iraces 
of oxidation 

SILTY GRAVELLY SANll 
-dense, damp, well graded, 
appears lo be naiive, iraces of 
oxidation, course groined sand 

NOUS: 

0.4m 

2.2m 

-no Underground Storage Tanks (UST) or 
hydrocarbons encoun1ered 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 

80 

TEST PIT NO: 7-94 
PROJECT NO: 8054-9 

ELEVATION: 

QDSPT [I] CORE 

Chemical Test 

Results (ASL) 

GM 

SM 

COMPLETION DEPTH: 2.2 m 
COMPLETE: 94 11 27 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

Pa e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TPj8-94 localed in excavated area 20m E 

on contract with TANA CONTRACTING LTD. of G13 (refer lo sketch) 

SAMPLE TYPE .TUB£ [ZJ LOST (2J AUGER § BULK 

•LIQUID• 
.-.... ~ 0 ....__1_0 _20 __ 30_40 _ _. 
E ~ :z 4 P1.ASTIC4 
:c L..J wJ 1---1.c....O ---"-20'---=30'--4.;..cO~ 
I- ....J ....J 
Cl.. Cl.. c.. 
wJ ::::e ;:;; PLASTIC M.C. 
o < ~ I 

V') 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

SOILS DESCRIPTION 

SILTY SAND 
-damp, becomes moist with depth, brown 
and grey mottled soil, native soil, 
dense, fine groined sand, traces of 
oxidation 

Um 

NOT[S: 
-several ref use items located on surface 
(stained drums, pipe, wooden pallets) 
indicates past use as disposal area 

-subsurface probe indicates that the 
soil was not previously disturbed and 
buried ma1erial not likely 

•CtAY• 
20 ,o 60 80 

4SILT4 
20 40 60 80 

•SAim• 
20 40 60 80 

+GRAVEL+ 
20 40 60 80 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi . No: 

TEST PIT NO: 8-94 
PROJECT NO: 8054-9 

ELEVATION: 
[[) SPT [I] CORE 

Chemical Test 

Results (ASL) 

SM 

COMPLETION DEPTH: 1.3 m 
COMPLETE: 94 11 27 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

Po e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TP/9-94 localed in near A4 

on contract with TANA CONTRACTING LTD. (refer to sketch) 

SAMPLE TYPE .TUBE [2J LOST [;g:j AUGER §euLK 
aLIOUIDa 

........._ ~ 0 f----10;__2.:..._0___;:_30.:....._...;.;:'°____.; 
E >- Z .t PlASTIC.t :c : ~ 10 20 30 40 
~ ii c... r--------1 

1.w 2 ~ PLASTIC lil.C. LIQUID 
Cl < < 

tl'ltl) I • I 
10 20 30 40 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

SOILS DESCRIPTION 

SILTY SAND 
-damp, dense, medium to fine grained 
sands, light brown, 

Um 
SANDY GRAVEL 

-some sill, medium dense, grovel to 
150mm diameter, damp 

2.7m 
SANDY GRAVEL 

-clean, wet, dark brown, medium dense, 
traces of oxidation 

3.0m 
END OF HOLE @3.0 m 

NOTES: 
-static water encountered ot 2.8 m 
-no hydrocarbon odour noted 

eCUYe 
20 ,o 60 80 

.t.SILT.t 
20 ,o 60 80 

J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
LOGGED BY: MEB 

Whitehorse Yukon Fi . No: 

TEST PIT NO: 9-94 
PROJECT NO: 8054-9 

ELEVATION: 
[IO SPT [Ij COR[ 

Chemical Test 

Results (ASL) 

SM 

t. (\ 
<l 4 q 
td 
H<l 
t.<i 
Ui 
u 
H<l 

-1.0 

td o GW u. q -2. 
td 
~ 4 <l 
4 <l 

(\ ti q 

ti <i 
H<l 
u 

<i ti q 

-fl26 chemical test results: W-G 
-<50 ppm (O&G) -5.0 

-4.0 

-5.0 

-6.0 

COMPLETION DEPTH: 3.0 m 
COMPLETE: 94 11 27 

Po e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TP#10a-94 localed al opening lo 'feed' 

on conlraci with TANA CONTRACTING LTD. tank, near J8 ( refer lo sketch) 

SAMPLE TYPE .TUBE [Z] LOST ~ AUGER § BULK 

•UOUID• 
.---. :::r O l----'-1 o=----=20=----3=-=o-'°:..::...._---l 

E ~ Z • PLASTIC& :c ==J ~ __ 10 __ 20_30 __ ,_0----4 

l:i: Cl.. c.. 
L.J 2: :::::E 
Cl <( <l 

.o 

1.0 

2.0 

J 
3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

PLASTIC hl.C. LIQUID 
(.I) (/') 

10 20 30 ,o 

P31 

P32 

SOILS DESCRIPTION 

SANDY GRAVEL 
-suspected fill below feed tonk, dry, 
frozen, sli ht h drocarbon odour 

0.3m 
SANDY SILT 

-fine groined sand, lroce of grovel, 
damp, obvious hydrocorhon odour, dark 
brown, very dense, medium plasticity, 
some clay present 

...................... ························ 
-higher sand content begins at 2.6 m 

-hydrocarbon odour persists, cobbles 
to 150 mm diameter embedded in sandy 
sill motrix 

-hydrocarbon odour disappears at 5.5 m 

6.0m 
ENO OF HOLE @ 6.0m 

NOTES: 
-hydra<:1Jrbon presence within sandy silt 
material to a depth of approximately 
5.5 m 

-no free waler or water bearing siraium 
encountered throughout test pit depth 

eCUYe 
20 ,o 60 80 

&SILT• 
20 40 60 80 

•SAHD• 
20 ,o 60 80 •mm• 
20 40 60 80 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 

TEST PIT NO: 10-94 
PROJECT NO: 8054-9 

ELEVATION: 

[]J SPT I]] CORE 

Chemical Test 

Results (ASL) 

-P28 chemical tesi result. 
-2920 ppm (TEH) 

-P32 chemical test result: 
-466 ppm (O&G) 

ML 

COMPLETION DEPTH: 3.0 m 
COMPLETE: 94 11 27 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

-7.0 

-8.0 

Pa e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: P28 CLIENT: ACTION ON WASTE, Size of %FlnerTha 

DEPTH: 0.4M DIANO Sieve No. Opening Basis Orig. 

LOCATION TP#10-94 PROJECT: HAINES JUNCTION (mm) Sample 

DATE: 95/01/24 REFINERY ASSESMEN 63000 63.0 

MADE BY: RL CHECKED: 40000 40.0 100.0 

28000 28.0 95.2 

CHARACTERISTICS OF SAMPLE: 20000 20.0 93.5 

14000 14.0 

MOIST. CONT~ 12.4 CRUSH COUNT: 12500 12.5 91.1 

%GRA~: 13.7 % l"RAC. l'ACl!S: 10000 10.0 89.3 

% SAND: 29.3 LIQUID LIMIT: 5000 5.0 86.3 

% SILT: 57.0 PLASTIC LIMIT: 2000 2.0 81.8 

1250 1.250 79.2 

DESCRIPTION OF SAMPLE: REMARKS: 800 0.800 77.2 

630 0.630 75.4 

SANDY SILT, SOME GRAVEL 315 0.315 70.4 

ML 250 0.250 

160 0.160 64.8 

80 0.080 57.0 

.oe3 .080 .10 .2!5.31~ .40 03 .so 1.2!5 2.0 ~.o 10 12.~ 20 2!5 40 ~ 03 

~ V 
... ~ 

~ 
V""" 

__.. 

~ 
,,.r""""'" 

~ 

/ 
~ 

V 

100 

90 

80 

C 70 
co 
.c 

. I- 60 .... 
Q) 
C 

u:: 50 -C 
Q) 40 0 .... 
Q) 

a.. 
30 

-

20 

10 

I I I I I ' '' 0 
0.01 0.10 1.00 10.00 100.00 

Grain Size (mm) 

~---511.._r __ _,! '-I _______ 5ANO _____ _____,! '-I ____ OAA_IIEL ___ ~ 

I.._ __________ ___J 



J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: P32 CLIENT: ACTION ON WASTE, Size of % Finer The 

DEPTH: 6.0M DIANO Sieve No. Opening Basis Or1g. 

LOCATION TP#10A-94 PROJECT: HAINES JUNCTION (mm) Sample 

DATE: 95/01/24 REFINERY ASSESMEN 63000 63.0 

MADE BY: RL CHECKED: 40000 40.0 

28000 28.0 

CHARACTERISTICS OF SAMPLE: 20000 20.0 100.0 

14000 14.0 

MOIST. CONT.: 11.0 CRUSH COUNT: 12500 12.5 98.1 

% GRAVEL: 9.5 % FRAC. FACES: 10000 10.0 96.5 

% SAND: 40.7 LIQUID LIMIT: 5000 5.0 00.5 

% SILT: 49.8 PLASTIC LIMIT: 2000 2.0 83.5 

1250 1.250 79.5 

DESCRIPTION OF SAMPLE: REMARKS: BOO 0.800 76.0 

630 0.630 73.5 

SANDY SILT, TRACE OF 315 0.315 66.3 

GRAVEL, 250 0.250 

ML 160 0.160 59.2 

BO 0.080 49.8 

.oe3 .080 .,e .2!1.31e .40 OJ .so 1.2e 2.0 e.o 10 12.e 20 :!!I •o eo e3 

~ 
__. 

/ 
./ 

V 

/ 
vV" 

,.kl 

100 

90 

80 

C 70 
ctl 

_/ 

1/J 
~ 

.s::. 
I- 60 .... 
Q) 
C 
ii: 50 .... 
C 
Q) 40 0 .... 
Q) 

a.. 
30 

20 

10 

I I I , I 11 I 11 I 0 
0.01 0.10 1.00 10.00 100.00 

Grain Size (mm) 

~---SIL_r __ _.l ._I _______ SAND _____ _____,! ._I ____ GRA_ve. ___ ~ 
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CLIENT: ACTION ON WASTE:, DIANO HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TP#10b-94 localed al opening lo 'feed' 

on conlraci with TANA CONTRACTING LTD. tank (radiating away from opening) 

SAMPLE TYPE .TUB[ [ZJ LOST ~ AUG[R § BULK 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

1 10:18AM 

SOILS DESCRIPTION 

SANDY SILT 
-trace gravel,medium dense, frozen, dry, 
medium to coarse sand, well graded, 
brown, hydrocarbon odour begins near 
surface 

-chemical analysis on P3S 

2.6m 
SANDY SILT 

-some gravel, moist, dense, fine to 
medium grained sand, hydrocarbon odour 
decreases slightly, cobbles noted, dry 

-hydrocarbon odour no longer present 
-chemical ana sis on P39 

5.0m 
END OF HOLE @ 5.0m 

-no stotic woter encountered 
-hydrocarbon odour encountered 
from the begining of the excavation 
to 4.8 meters 

eCLAYe 
20 ,o 60 80 

.i.SILT4 
20 ,o 60 80 

J .R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fl • No: 

TEST PIT NO: 108-94 
PROJECT NO: 8054-9 

ELEVATION: 

DJ] SPT [I] CORE 

Chemical Test 

Results (ASL) 

-P36 chemical lest results: 
-930ppm ( O!:G) 

-P.39 chemical test results: 
-<50 ppm (O&:C) 

....I 
0 
CJ 

u ::::z 
V') >-
:::, (F) 

SW 

ML 

ML 

....I 
0 
V, 

COMPLETION DEPTH: 5.0 m 
COMPLETE: 94 11 27 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

-7.0 

-8.0 

Pa e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT TEST PIT ND: 11-94 
Excavation performed using a 215 backhoe TPf 11-94 located at opening to north PROJECT NO: 8054-9 

on contract with TANA CONTRACTING LTD. pitch lank (refer lo sketch) ELEVATION: 

SAMPLE TYPE .TUBE [2J LOST [gi AUGER §BULK [TI] SPT [I] CORE 

•LIQUID• •CUY• .......... w 10 20 30 40 20 40 60 80 ..J E .......... CL 0 

SOILS DESCRIPTION 
0 

E >- :z &PLASTIC.A .A.SILT 4 Chemical Test al 
..._... - ~ :z -- WW 10 20 30 40 20 40 60 80 0 Q :c V') >-

I- ..J .....J (/') I-
Q.. CL a.. •SAND• Results (ASL) 

:::::, < 
w :::I:: ::;: PLASTIC M.C. LIQUID 20 40 60 80 ..J > 
Cl <l'. -ci: 0 Lo.I 

V') V') I • I •mm• (/') ..J 
La.I 

10 20 30 40 20 40 60 80 
o.u GRAVEL 

i 
. : ... .... 0.0 .... - P40 -poorly graded, black oil staining, GP .. ~ t= 

loose, dry, frozen, fill under large U1 

cit ch sloraa e tank 

•• 
0.3m -P41 chemicol test rei;ults: - P41 it: t= SANDY SILT -<50 ppm (WcG) 

-trace gravel, some clay, brown, frozen 
to 400mm, dense, no odour present 

••• 
-1.0 -chemical analysis on sample P41 --1.0 1 ...... ML 

I 

= = P42 :,t 1.8m 
-2.0 SILTY SAND ... , ... SM 1--2.0 

-moisi, some clay, fine grained sand, 

\ 

material appears to be decoyed organics 
1 

black in colour 1 

2.1m 
SANDY SILT 

.... 

: -damp, some cloy, dense, non-plastic, 
fine groined sand sizes, grey/brown 
striations, traces of oxidoHon 

-3.0 .... ...... -3.0 ML 

... 
J . 

~ 

I= P43 I 

I·< 
-4.0 I= .... +--4.0 

4.0m 
END OF HOLE @ 4.0m 

• . ..... ,.' 

I 
NOUS: ········1······ 

-no free water encountered 
-no hydrocarbon odour noted 

: 
-5.0 

. 1--5.0 . : : 

I····•····•····•···· ........ 

6.0 I I -6.0 

J.R. Paine & Associates Ltd. LOGGED BY: MEB COMPLETION DEPTH: 4.0 m 
REVIEWED BY: WCK COMPLET[: 94/11/28 

Whitehorse Yukon Fla. No: PaQe t of 1 
95/Ut,t15 10:lllAM 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESS~ENT 

Excavation performed using a 215 backhoe TP#12-94 located ai opening to large 

on conlraci with TANA CONTRACTING LTD. diesel lank (refer to sketch) 

SAMPLE TYPE .TUBE [Z] LOST ['.8J AUGER E3 BULK 

•LIQUID• 
__..... ~ 0 f---1 o"--=20'--30cc.;;__40=----l 
E >- :z: .& PLASTIC.& 

'--" t-- w 10 20 30 ,o :J: L&J .....J ....._ _____ ___, 

:;: ii c.. 
1.&..1 :::!: :::Ii PLASTIC M.C. LIQUID 
C) < <l 

v, (I') I • I 
10 20 30 40 

LO 

2.0 

l.O 

P46 

4.0 

5.0 

6.0 

SOILS DESCRIPTION 

GRAVEL 
-poorly graded, fill under large tonk, 
loose d frozen 

0.2m 

-trace grovel, dense, brown, frozen to 
400mm, no odour present, fine to medium 

rained sond 
0.6m 

-some sand, moist, grey with dark layer 
of de<:oyed organic$, dense, firm, fine 

rained sand sizes 
0.9m 

-some cloy, trace gravel, dense, damp, 
grey/brown striations, traces of 
ol<idotion, line grained sand 

-becomes dry with depth 

4.0m 
ENO OF HOLE@ 4.0m 

-no free waler encountered 
-no hydrocarbon odour noted 

eCUYe 
20 ,o 60 80 

.&SILT.& 
20 ,o 60 80 

•SAND• 
20 ,o 60 80 

.GRAV[L+ 
20 ,o 60 80 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 
02 ,~ 10:02At.i 

TEST PIT NO: 12-94 
PROJECT NO: 8054-9 

ELEVATION: 
DIJ SPT [I] CORE 

Chemical Te~t 

Results (ASL) 

u 
ti) 
:::, 

....J 
0 
Cl 
:::! 
>­
(/) 

....J 

6 
Vl 

~ .. 
GP i ~ 

• 1 

St.4 

ML 

ML 

COMPLETION DEPTH: 4.0 m 
COMPLETE: 94 11 28 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

Po e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using o 215 backhoe TPj13-94 located at abandoned excavation 

on contract with TANA CONTRACTING LTD. near l.5 (refer to sketch) 

SAMPLE TYPE .TUBE l2J LOST ~ AUGER E3 BULK 

5.0 

6.0 

SOILS DESCRIPTION 

SILTY SAND 
-dense, dry, poorly graded, fine grained 
sand sizes, no conlominanl source 
encountered, light brown, 

1.5m 
END OF HOLE @ 1.5 m 

NOTES: 
-no static water en countered 
-no sign of contamination or of a 
contaminant source 

eClAYe 
20 40 60 80 

•SILT.._ 
20 40 60 80 

aSANDa 
20 40 60 80 

+mm+ 
20 40 60 80 

J .R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi . No: 

TEST PIT NO: 13-94 
PROJECT NO: 8054-9 

ELEVATION: 

OD SPT [I] CORE 

Chemical Test 

Results (ASL) 

ML 

COMPLETION DEPTH: 1.5 m 
COMPLETE: 94 11 28 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

Pa e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TP/14-94 located adjacent to stained 

on contract with TANA CONTRACTING LTD. druums near G4 (refer to sketch) 

SA~PLE TYPE .TUBE (2J LOST 0 AUGER E3 BULK 
•LIQUID• --. ::r O ,____1_0 _20 __ 30_,_o____. 

E >- :z: • PLASTIC• 
..___, 1- L...J 10 20 30 ,o 
::c L.J .....J 1---------1 

Ii: ~ c.. 
LoJ ~ ::::E PLASTIC M.C. UOOID 
Cl < <( 

1.0 

2.0 

3.0 

J 
4.0 

5.0 

6.0 

v, U'l I • I 
10 20 30 ,o 

SOILS DESCRIPTION 

SILT 
-some sand, moist, dense, frozen to 
400mm, grey and brown 

0.4m 
SILTY SAND 

-light brown, dry, dense, fine grained 
sand, traces of oxidation 

-grainsize analysis and chemical 
analysis performed on P49 

3.9m 

-some sand, wet, coarse grained sand, 
loose, clean, slight hydrocarbon 
odour 

-chemical anal sis on PSO 
4.0m 

ENIJ OF HOLE @ 4.0m 

-static water encountered at 3.9 m 
-slight hydrocarbon odour encountered 
within grovel strotum 

-water sample W3 retrieved 

eClAYe 
20 ,o 60 80 

ASILT• 
20 ,o 60 80 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi • No: 

TEST PIT NO: 14-94 
PROJECT NO: 8054-9 

ELEVATION: 

[]J SPT [)] CORE 

....J ......... 
o E 
al ...._... Chemical Test 

Results (ASL) 

::::::E :z: 
(..) >- 0 
~ Vl 

ML 

-P49 chemical tl'I result;: 
-<50 ppm (O&G) 
-<10 ppm (glycols scan) SM 

-P50 chemical test resulh.: 
-<50 ppm (O&G) 

....J 
0 
V) 

COMPLETION DEPTH: 4.0 m 
COMPLETE: 94 11 28 

-1.0 

-2.0 

-3.0 

-5.0 

-6.0 

Pa e 1 of 1 



J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE _ PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: P49 CLIENT: ACTION ON WASTE, Size of % Finer Toa 

DEPTH: 2.0M DIANO Sieve No. Opening Basis Orig. 

LOCATION TP#14-94 PROJECT: HAINES JUNCTION (mm) Sample 

DATE: 95/01/24 REFINERY ASSESMEN 63XXl 63.0 

MADE BY: AL CHECKED: 400'.XJ 40.0 

28000 28.0 

CHARACTERISTICS OF SAMPLE: 20CC(J 20.0 

MOIST. CONT; 4.2 

% GRAVEL: 0.0 

% SAND: 70.2 

%$LT: 29.8 

DESCRIPTION OF SAMPLE: 

SILTY SAND 

SM 

C 
~ 

..c 
I-.... 
Q) 
C 

u::: -C 
Q) 
0 .... 
Q) 
a.. 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
0.01 

I T T 

CRUSH COUNT: 

% FRAC. FACES: 

UQUID LIMIT: 

PLASTIC LIMIT: 

REMARKS: 

.063 .080 .16 .25.315 .40 63 .80 1.25 2.0 

(...-
J 

I 

I 
I 

J 

I 
I 
I 

0.10 1.00 
Grain Size (mm) 

140CO 14.0 

12500 12.5 

10000 100 

5000 5.0 

2CXXl 2.0 100.0 

1250 1.250 99.9 

800 QBOO 99.7 

630 0.630 99.3 

315 Q315 94.6 

250 0.250 

160 0.160 66.0 

BO 0.080 29.8 

5.0 10 12.5 20 25 40 50 63 

-

I I r 

10.00 100.00 

.___ ___ S1L_r __ __,J j'--------&<.-N_o ____ ___JJ ._I ____ GRA_ve_L __ __, 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TP#15-94 within disposal pit, west side, 

on contract with TANA CONTRACTING LTD. near F3 (refer to sketch) 

SAMPLE TYPE .TUBE [Z) LOST ~ AUGER § BULK 
•LIOUID• 

.,........ ~ 0 1---_1_0 ~20~~30_,4() _ _, 
E >- Z A PLASTIC• :c ; ~ __ 1_0 _20 __ 30_,_o___. 

l:i: Cl.. c.. 
L&.J :::::e ::le 
C) < < 

Vl Vl 

0.0 
P51 

P52 

P53 

1.0 

P54 

2.0 

3.0 

4.0 

5.0 

6.0 

PLASTIC 

I 
10 

M.C. 

SOILS DESCRIPTION 

SANDY SILT 
-frozen, dense, light brown, non-plastic 
rootlets, fine rained sand, moist 

0.2m 
SILTY GRAVELLY SAND 

-medium dense, dry, brown, gravel 
to tOO mm diameter, medium roined 

0.5m 
SANDY GRAVEL 

-wet, clean, oxidation, loose, 
coarse groined sand, gravel seams 
of uniform diameter, sloughing of 
pit walls, more grovel with depth 

-groinsize distribution on P53 
- roinsize distribution on P54 

1.5m 
END OF HOLE @ 1.5m 

-static water encou nlered al 1.Sm 
-hydrocarbon odour noted al depths of 
0.7 metres and greater 

•CLAY• 
20 ,o 60 80 

ASILTA 
20 ,o 60 80 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl . No: 

15 10:00M 

TEST PIT NO: 15-94 
PROJECT NO: 8054-9 

ELEVATION: 

[ID SPT [I] CORE 

Chemical Test 

Results (ASL) 

-P53 chemic<1I test results: 
-86 ppm (O&G) 

ML 

SM 

u .,i i ,i. 
Ht ,i. 
Hi 

GP :.i\ ,i. .,i i ,i. 
o.• 

- u 
Hi 

COMPLETION DEPTH: 1.6 m 
CO~PLETE: 94 11 28 

0.0 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

Pa e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: P53 CLIENT: ACTION ON WASTE, Size of %Finer Toa 

DEPTH: 0.7M DIANO Sieve No. Opening Basis Orig. 

LOCATION TP#15-94 PROJECT: HAINES JUNCTION (mm) Sample 

DATE: 95/01/24 REFINERY ASSESMEN 63C()() 63.0 

MADE BY: RL CHECKED: 40000 40.0 88.5 

28000 28.0 82.1 

CHARACTERISTICS OF SAMPLE: 20000 20.0 68.5 

14000 14.0 

MOIST. CONT a 1.5 CRUSH COUNT: 12500 125 56.1 

% GRAVEL: 64.2 % FRAC. FACES: 10000 10.0 50.0 

% SAND: 34.4 LIQUID LIMIT: 5000 5.0 35.8 

% SILT: 1.5 PLASTIC LIMIT: 2000 20 26.2 

1250 1.250 21.8 

DESCRIPTION OF SAMPLE: REMARKS: 800 0.800 17.7 

630 0.630 14.6 

ISANDV GRAVEL 315 0.315 6.1 

GP 250 0.250 

160 0.160 27 

80 0.080 1.5 

.063 .080 .18 .25.315 .40 63 .80 1.25 2.0 5.0 10 12.5 20 25 40 50 63 

100 

;~ 90 

80 

J 
C 70 

I 
I 

as 
..c 

. I- 60 ... 
I 

I 
~ 

Q) 
C 

50 u:: ... 
C 
Q) 40 0 ... 

/ 
~V 

V 

/ 
v .... 

l.-,.,' ... v 

Q) 
Q. 

30 

20 

10 

I I I I I I I I 11 I I 111 I I I I I I 0 
0.01 0.10 1.00 10.00 100.00 

Grain Size (mm) 
~--1511._r __ _,i!.__ ______ SA_ND _____ __,! !.__ ____ a_RA_va ___ ~ 

I __________________ ___. 
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J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: P54 CLIENT: ACTION ON WASTE, Size of % Finer The 

DEPTH: 1.15M DIANO Sieve Na. Opening Basis Orig. 

LOCATION TP#15-94 PROJECT: HAINES JUNCTION (mm) Sample 

DATE: 95/01/24 REFINERY ASSESMEN 63000 63.0 

MADE BY: RL CHECKED: 40000 40.0 100.0 

28000 28.0 725 

CHARACTERISTICS OF SAMPLE: 20COO 20.0 45.2 

14000 14.0 

MOIST. CONT~ 0.8 CRUSH COUNT: 12500 125 120 

% GRAVEL: 97.0 % FRAC. FACES: 10000 10.0 5.9 

% SAND: 1.9 LIQUID LIMIT: 5000 5.0 3.0 

% SILT: 1 .1 PLASTIC LIMIT: 2000 2.0 28 

1250 1.250 27 

DESCRIPTION OF SAMPLE: REMARKS: 800 0.800 2.6 

630 0.630 25 

GRAVEL 315 0.315 22 

GP 250 0.250 

160 0.160 1.5 

80 0.080 1.1 

.063 .080 .16 .25.315 .40 63 .80 1.25 2.0 5.0 10 12.5 20 25 40 50 63 

100 

j 
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90 

80 

C 70 
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j 
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Grain Size (mm) 
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CLIENT: ACTION ON WASTE, DIANO HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TP# 16-94 within disposal pit, east side, 

on contract with TANA CONTRACTING LTD. Sm east of F 4 ( refer to sketch) 

SAMPLE TYPE .TUBE [ZJ LOST ~ AUGER 8 BULK 
aLJOUIDa 

..--.. ~ 0 f----10_=20:...__.::..:30:...__,.:..:.o_ 
E ~ :z .it. PLASTIC.it. :c ~ ~ f--_10 __ 20 __ 30_4_0_ 
Ii: c... c.. 
i....i ~ ::::ie PLASTIC M.C. LIQUID 
Cl < <( 

v,v, I • I 
10 20 30 40 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

SOILS DESCRIPTION 

SANDY SILT 
-moist, frozen, dense, rootlets, 30 mm 
tor lo er al surface, fine ro i ned son d 

0.2m 
GRAVEUY SAND 

-some sill, dense, damp, well graded, 

0.7m 
SANDY GRAVEL 

-clean, coarse grained sand, block with 
oil stains, gravel lo 150 mm diameter, 
medium dense, moist, hydrocarbon odour 
begins 

-chemical analysis on P57 
-silty sand lense occurs at 1.4 m with 
approximately 15 cm thickness 

-chemical analysis on P59 
- rainsize ano is on P60 

END OF HOLE @ 1.6m 

NOTES: 
-static water at 1.45 meters 
of 0.7m and greater 

1.6m 

-hydrocarbons encountered at depths 
-sample P58 from near surface for, 
chemical analysis performed 

eCLAYe 
20 ,o 60 80 

.it.SILT .a. 
20 ,o 60 BO 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fl . No: 

TEST PIT NO: 16-94 
PROJECT NO: 8054-9 

ELEVATION: 98.792 (m) 
DIJ SPT [)] CORE 

Chemical Te_st 

Results (ASL) 

-P57 clMmical test rnult$: 
-~ ppm (on & greGSe) 

-P59 chemical ttet multe: 
- 2200 ppm (TDi) 
-<1.0 ppm (PAH) 

-nifer to hydrocarbon dist. 
repon for typkal 
diflnbution of ntar 
surfa« pitch iample 

....I 
0 
al 

u :::::! 
V, >-
::) V) 

ML 

SM 

....I 
6 
V, 

4 .!. q 
,H 
H<I 
ti <I 

GW <it.~ 

SM -

td 
H, 4 
ti <I 

~ti q 

COMPLETION DEPTH: 1.6 m 
COMPLETE: 94 11 28 

98.0 

97.0 

96.0 

95.0 

94.0 

93.0 

Po e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSUL TING ANO TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: P60 CLIENT: ACTION ON WASTE, Size of % FinerTha 

DEPTH: 1.4M DIANO Sieve No. Opening Basis Orig. 

LOCATION TP#16-94 PROJECT: HAINES JUNCTION (mm) Sample 

DATE: 95/01/24 REFINERY ASSESMEN 630'.Xl 63.0 

MADE BY: RL CHECKED: 40000 40.0 

28000 28.0 

CHARACTERISTICS OF SAMPLE: . 200.J() 20.0 

14COJ 14.0 

MOIST. CONT~ 21.3 CRUSH COUNT: 12500 125 100.0 

% GRAVEL: 8.7 % FRAC. FACES: 10000 10.0 98.2 

% SAND: 46.9 LIQUID LIMIT: 5COJ 5.0 91.3 

% SILT: 44.4 PLASTIC LIMIT: 2000 20 86.0 

1250 1.250 83.8 

DESCRIPTION OF SAMPLE: REMARKS: 800 0.800 82.2 

630 0.630 81.0 

SILTY SAND, TRACE GRAVEL 315 0.315 76.6 

SM 250 0.250 

160 0.160 73.0 

80 0.080 44.4 

.OCS3 .080 .115 .2'.3H5 .40 153 .80 1.~ 2.0 5.0 10 12.5 20 ~ 40 !ID e3 

v--.... 

V 
.,,..,--

~~ 

r"" 
.,. lt""'r'" 

100 

90 

80 

I 
I 
{ 

C 70 
co 
.c 

. I- 60 .... 
Q) 
C 

50 u::: -C 
Q) 40 
~ 
Q) 
a.. 

30 

20 

10 

I I I I I I 111 0 
0.01 0.10 1.00 10.00 100.00 

Grain Size (mm) 

.__ __ SD.._r __ _,! ~' _______ 1SA_ND _____ ___,! .._! ____ GRA_va __ ___, 
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CLIENT: ACTION ON WASTE, DIANO HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TP/17-94 at suspected buried metal 

on contract with TANA CONTRACTING LTD. location, 5 m E of H6 (refer lo sketch) 

SA~PLE TYPE .TUBE (Z] LOST (2J AUGER § BULK 

•LIQUID• 
""' ~ 0 1---10 __ 20_30 __ 40 _ _, 
E :- :z: • PI.ASTIC• 
~ 1- w 10 20 30 40 :I: i...J ....J f----_;;;,,;;...._:..;;..___;.;;._----4 

~ ~ c.. 
La.I ~ :::e PLASTIC M.C. 
o ~ ~ I 

10 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

SOILS DESCRIPTION 

GRAVEL rill 
-located od' ocent to itch tonk 

0.2m 

-some silt, dense, damp, brown, 
grey /brown in colour, fine groined sand 
ossibl fill 

0.4m 

-decoyed organic layer of 5cm thickness 
located ot 0.4 m, some clay, grey/brown 
sill striations, trace grove I embedded 
within silt matrix, damp, dense 

3.9m 

-clean, medium groined, loose, damp, 
oxidation, 

4.4m 

-clean, grovel to 75 mm diameter, loose, 
wet, possibly hydrocarbon odour, 

-chemical anal sis on sam le P65 
4.6m 

-static water level at 4.4 m 

eCIJ.Ye 
20 ,o 60 80 

•SILT• 
20 40 60 80 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi . No: 

95 02 15 1 O:OfiAM 

TEST PIT NO: 17-94 
PROJECT NO: 8054-9 

ELEVATION: 

[II) SPT [)] CORE 

Chemical Test 

Results (ASL) 

SW 

ML 

-1.0 

-2.0 

-3.0 

-= -4.0 
0000 

SP = 
0000 --0000 

-P65 chemical lest results: 
-<50 ppm (O&G) 

-5.0 

-6.0 

COMPLETION DEPTH: 4.6 m 
COMPLETE: 94 11 28 

Po e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TP# 18-94 at abandoned pit, 18 m east, 

on contract with TANA CONTRACTING LTD. 5 m north of H13 (refer to sketch) 

SAMPLE TYPE .TUBE [Z] LOST rg:j AUGER 8 BULK 

•LIOUID• 
..- ~ 

0 
__ 10_2_0_3_0 _40_ 

E >- :z ,;. PLASTIC.;. :c ~ L...J 10 20 30 40 SOILS DESCRIPTION .i.SILT,;. 
20 40 60 80 

I- ::i ._J 1------'-'---'----__;_-

D... c.. c.. 
LI.I :::E :::e PLASTIC M.C. LIOUID 
0 <-< 

v, Vl I • I 
10 20 30 40 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

SANDY SILT 
-dry, fine groined sand, organics 
present near surface, light brown, 
no sign of contominant 

END OF HOLE @ 2.0 m 

J.R. Paine & Associates Ltd. 
Whitehorse Yukon 

2.0m 

LOGGED BY: MEB 
REVIEWED BY: WCK 
Fi . No: 

TEST PIT NO: 18-94 
PROJECT NO: 805.4-9 

ELEVATION: 

[]J SPT [I] CORE 

Chemical Test 

Results (ASL) 

ML 

COMPLETION DEPTH: 2.0 m 
COMPLETE: 94 11 28 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

Pa e 1 of 1 
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CLIENT: ACTION ON WASTE, DIANO HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using o 215 backhoe TP#19-94 at opening to bunker tonk, 4 m 

on contract with TANA CONTRACTING LTD. west, 4 m north of H 13 ( refer to sketch 

SAMPLE TYPE .TUBE [Zj LOST [8'.J AUGER § BULK 
•LIOUID• 

......... ~ 0 1----10_2=0____:;30.c....__;_:40'----1 
-5 i= :z: 4 PLASTIC4 
::c L.o.J ~ ,___10_2_0_3_0 _40___. 
..... _. Cl.. 
Cl.. Cl.. :::::i;: 
::::: ::e < 

~ VJ 

.0 

1.0 

2.0 

3.0 

4.0 

P69 

5.0 

6.0 

SOILS DESCRIPTION 

GRAVEL rill 
-localed ad'acent to Bunker Tonk 

0.2m 
SANDY GRAVEL 

0.4m 
SANDY SILT 

-some cloy, brown, damp, dense, traces 
oxidation, fined grained sand, poorly 
graded, no hydrocarbon odour, medium 
plasticity 

4.7m 
SANDY GRAVEL 

-clean, loose, wet, traces of oxidation, 
no h drocarbon odour 

END OF HOLE @4.8m 

NOTES: 
-static water encountered at 4.7 m 
-no hydrocarbons noted throughout pit 

eCUY• 
20 40 60 80 

4SILT4 
20 40 60 80 

•S.&]D• 
20 40 60 80 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi . No: 

TEST PIT NO: 19-94 
PROJECT NO: 8054-9 

ELEVATION: 

0IJ SPT [I] CORE 

Chemical Test 

Results (ASL) 

ML 

COMPLETION DEPTH: 4.8 m 
COMPLETE: 94 11 28 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

Pa e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Excavation performed using a 215 backhoe TPl20-94 at suspected buried metal 

on contract with TANA CONTRACTING LTD. location, at K13 (refer to sketch) 

SA ... PLE TYPE .TUBE l2] LOST k8J AUGER E3 BULK 

•LIQUID• 
.......... ::t O e--C..C.10--=.;20=-----=30~="°--1 
E >- :z: &PLASTIC& :c : &....J 10 20 30 40 
I- ....J .....J f--------1 
D.. D.. c.. 
La.I :::I: ::ie PLASTIC M.C. 
o v;vi I 

10 

SOILS DESCRIPTION 

SANDY SILT 
-dry, fine groined sand, organics 
present near surf ace, I ig ht brown, 
no sign of buried metal 

2.0m 
END OF HOLE @ 2.0 m 

eCU.Ye 
20 40 60 80 

A.SILT• 
20 40 60 80 

•SAND• 
20 40 60 80 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fl . No: 
95 ,~ 0:0IIAM 

TEST PIT ND: 20-94 
PROJECT NO: 8054-9 

ELEVATION: 

[ID SPT [I] CORE 

Chemical Test 

Results (ASL) 

ML 

COMPLETION DEPTH: 2.0 m 
COMPLETE: 94 11 28 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

Pa e 1 of 1 
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1988 Triumph Street, Vancouver, B.C., Canada VSL lKS analytical 

service 

laboratories 

FAX ,604. 2:i3-670J TEL i604• 253-4188 

I t d . 

A5Lf 
CHEMICAL ANALYSIS REPORT 

Date: 

ASL File No. 

Report On: 

Report To: 

Attention: 

Received: 

December 22, 1994 

E6113 

Soil and Water Analysis {_ TtST PIT PROttl<AM) 

J. R. Paine and Associates Ltd. 
14 Burns Road 
Whitehorse, IT 
VlA4Y9 

Mr. Michael Billowitz 

December 5, 1994 

ASL ANALYTICAL SERVICE LABORATORIES LTD. 
per: 

Dawn Gilbert 
Supervisor. Trace Organics Lab 

S::ie:l2lis:s in Environmem.al Chemistry 

~,:t;L_ 
Cameron McLean, B.Sc 
Project Chemist 

ft.. '·· 
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A5Lf 
REMARKS File No. E6113 

A Sample identified as P58 was submitted for characterization by gas 
chromatography with flame ionization detection (GC/FID). The Hydrocarbon 
Distribution Reports for this sample and several reference standard have been 
appended to this report to assist you in your investigation. The scale at the 
top of the chromatographic traces represents the hydrocarbon range and the 
scale at the bottom represents retention time. in minutes. 

Page 1 
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RESULTS OF ANALYSIS - Sediment/Soil1 

Halogenated Volatiles 
Bromodichlorometnane 
Bromoform 
Carbon Tetrachloride 
Chlorobenzene 
Chlo roe thane 

Chloroform 
Chloromethane 
Dibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 

1,1-Dichloroethylene 
Dichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropylene 
trans-1,3-Dichloropropylene 

l,l,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl Chloride 

Non-halogenated Volatiles 
Benzene 
Ethylbenzene 
Styrene 
Toluene 
meta- & para-Xylene 

ortho-Xylene 

A5Lf 

P7 

(T P i-94-) 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.010 
<0.050 
<0.010 
<0.010 
<0.010 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.010 
<0.010 
<0.010 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.010 

File No. E6113 

Remarks regarding the analyses appear at the beginning of this report. 
<=Less than the detection limit indicated. 
1Results are expressed as milligrams per dry kilogram except where noted. 

Page 2 
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A5Lf 
RESULTS OF ANALYSIS - Sediment/Soil1 File No. E6113 

Physical Tests 
Moisture 

Extract ables 
Oil and Grease 

Sample !O's 

Physical Tests 
Moisture 

Extract ables 
Oil and Grease 

P26 

3.5 

<50 

P7 

9.4 

5230 

P36 

10.4 

930 

P39 

10.6 

<50 

P41 P2 

19.4 13. 9 

<50 <50 

P32 P53 

11.2 2.0 

466 86 

Remarks regarding the analyses appear at the beginning of this report. 
<=Less than the detection limit indicated. 
'Results are expressed as milligrams per dry kilogram except where noted. 

Page 3 

P20 

( 1P '5-9f) 

5.9 

350 

PSO 

3.8 

<50 
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A&~ 
RESULTS OF ANALYSIS - Sediment/Soil1 File No. E6113 

P57 P65 P49 P28 

Moisture 2.7 8.8 6.1 12.9 

Water Soluble Volatiles 
Diethylene Glycol <10 
Ethylene Glycol <10 
Propylene Glycol <10 

Pol~aromatic H~drocarbons 
Acenaphthene <0.050 
Acenaphthylene <0.020 
Anthracene <0.020 
Benz(a)anthracene <0.020 
Benzo(a)pyrene <0.050 

Benzo(b)fluoranthene <0.020 
Benzo(ghi)perylene <0.020 
Benzo(k)fluoranthene <0.020 
Chrysene <0.060 
Dibenz(a,h)anthracene <0.020 

Fluoranthene <0.020 
Fluorene <0.020 
Indeno(l,2,3-cd)pyrene <0.020 
Naphthalene <0.020 
Phenanthrene <0.020 

Pyrene <0.020 

Extract ables 
Oil and Grease 656 <50 <50 
Total Extr Hydrocarbons (C9-40) 2920 
Total Extr Hydrocarbons (Cl0-30) 2730 

Remarks regarding the analyses appear at the beginning of this report. 
<=Less than the detection limit indicated. 
1Results are expressed as milligrams per dry kilogram except where noted. 
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RESULTS OF ANALYSIS - Sediment/Soil1 

Moisture 

Polyaromatic Hydrocarbons 
Acenaonthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 

Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 

Pyrene 

Extractables 
GC Scan 
Total Extr Hydrocarbons (C9-40) 
Total Extr Hydrocarbons (Cl0-30) 

A5'-f 

P59 

22.1 

<0.050 
<0.050 
0.020 
<0.020 
<0.020 

<0.020 
<0.020 
<0.020 
0.020 
<0.020 

<0.020 
0.126 
<0.020 
<0.100 
0.093 

0.022 

2200 
2120 

File No. E6113 

PSS 

see below 

Remarks regarding the analyses appear at the beginning of this report. 
<=Less than the detection limit indicated. 
1Results are expressed as milligrams per dry kilogram except where noted. 
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RESULTS OF ANALYSIS - Water1 

Water Soluble Volatiles 
Diethylene Glycol 
Ethylene Glycol 
Propylene Glycol 

Extract ables 
Oil ana Grease 
Total Extr Hydrocarbons (C9-40) 
Total Extr Hydrocarbons (Cl0-30) 

A5'-f 

W3 

<10 
<10 
<10 

W4 

18.0 
16.2 

File No. E6113 

ws 

<10 

Remarks regarding the analyses appear at the beginning of this report. 
<=Less than the detection limit indicated. 
1Results are expressed as milligrams per litre except where noted. 
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A5Lf 
METHODOLOGY File No. E6113 

Samples were analyzed by methods acceptable to the appropriate regulatocy 
agency. Outlines of the methodologies utilized are as follows: 

Moisture 

This analysis is carried out gravimetrically by drying the sample to constant 
weight at 103 C. 

Volatile Organic Compounds in Sediment/Soil 

This analysis was carried out in accordance with U.S. Environmental 
Protection Agency Method 8240 (Puhl.# SW-846, 3rd Ed., Washington, DC 
20460). This method involves a purge and trap extraction of the volatile 
compounds and subsequent analysis by capillary- column gas chromatography with 
mass selective detection. 

Oil and Grease in Sediment/Soil 

This analysis is carried out by extracting the sample with hexane. The 
extract thus produced is evaporated to dryness and the residue weighed to 
determine gravimetric oil and grease. 

Water Soluble Organic Compounds in Sediment and Soil 

These analyses are carried out in accordance with EPA Method 8000 (Puhl. 
#SW-846, 3rd Ed., Washington, DC 20460). Sediment/Soil samples are 
extracted with agitation for one hour at room temperature using reagent 
quality water. The aqueous phase is then analysed by direct injection into a 
gas chromatograph with Flame Ionization Detection. Quantification is by 
external calibration with due consideration of the response of an internal 
standard. 

Polynuclear Aromatic Hydrocarbons in Sediment/Soil 

This analysis is carried out using a procedure adapted by ASL from U.S. EPA 
Methods 3540, 3630, and 8270 (Puhl.# SW-846 3rd ed., Washington, DC 20460). 
The procedure involves a triple solvent extraction with dichloromethane and 
clean-up using silica gel column chromatography. This clean-up procedure has 
been found to effectively remove aliphatic and heterocyclic hydrocarbons which 
could potentially interfere with the analysis. The final extract is analysed 
by capillary- column gas chromatography with mass spectrometric detection. 

Page 7 
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A&~ 
METHODOLOGY (cont'd) File No. E6113 

Total Extractable Hydrocarbons in Sediment/Soil 

This analysis is carried out in accordance with U.S. EPA Method 3500/8015 
(Puhl.# SW-846 3rd ed., Washington, DC 20460). This procedure involves 
hexane/ acetone extraction followed by analysis of the extract by capillary 
column gas chromatography with flame ionization detection. 

Product Characterization By Gas Chromatography 

This analysis is carried out in accordance with U.S. EPA Method 8015 (Puhl. 
#SW-846 3rd ed., Washington, DC 20460). The sample is diluted with 
methylene chloride followed by analysis using capillary column gas 
chromatography with flame ionization detection. The chromatogram is then 
compared to known petroleum blends for identification. 

Water Soluble Organic Compounds 

These analyses are carried out in accordance with EPA Method 8000 (Puhl. 
#SW-846, 3rd Ed., Washington, DC 20460). Water samples are analysed as 
received, or diluted, by direct injection into a gas chromatograph with 
Flame Ionization Detector. Quantification is by external calibration 
with due consideration of the response of an internal standard. 

Oil and Grease in Water (Gravimetric) 

This analysis is carried out in accordance to procedures described in 
"A Laboratory Manual for the Chemical Analysis of Waters, Wastewaters, 
Sediments, and Biological Tissues" 2nd Edition, published by B.C. 
Ministry of Environment, 1976 and in "Standard Methods for the 
Examination of Water and Wastewater" 18th Ed. published by the American 
Public Health Association, 1992. Further details are available upon 
request. 

Total Extractable Hydrocarbons in Water 

This analysis is carried out in accordance with U.S. EPA Method 3510/8015 
(Puhl. #SW-846, 3rd Ed., Washington, DC 20460). The procedure involves 
extraction with methylene chloride. The extract is then reduced in volume 
and analysed by capillary column gas chromatography with flame ionization 
detection. 

End of Report 
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HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: BtJNJCm P'OBI, 
Saapla acquired: DBC 2,, 1,tJ 22:55:JO 

Pila Naaa: B:\TBH\T11HDBC2t.2IR , Saapla Naaa: BUNKml PUBL 

Sequence file: TBHDBC2t 

-------QaaoliA•---------1 

. I 
I - ----------•••-.y-oil•------------------------------> 

1------KiAaral lpirie•------1 

1------------------------01 •• -- -- -- -- - - -- - -I 

6 8 10 12 14 19 18 20 22 24 26 28 30 32 34 39 

I I I 
<C9-----Cl0--------------------C20--------------C30-----------------> 

HYDROCARBON RANGE (C#) 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

(<ClO) 
(C10-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

1.9 
47.4 
37.8 
12.9 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of conmen petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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R'YDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: CRUDE OIL 
Sample acquired: DBC 29, 1993 22:05:26 

File Name: B:\TBH\TBHDBC29.26R , Sample Name: CRUDB OIL 

Sequence file: TBHDBC29 

.}- -- - - - -Oaeoli.D•----- - - - I - - - ---- -- - --Bea..-y-Oil•--- - - - - - - -- -- - -- - ----- - - - - - --- >! 
I 1------Mi.Deral Spi it•--- --1 

~ 
I 1----------------- ------ i•• - -- - -I 

J 

1 
I 

1 
i 

(mV) -

- ! 

Time 
(min) 

l :1 

I~ 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

I I I 
<C9-----C10--------------------C20--------------C30-----------------> 

HYDROCARBON RANGE (C#) 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

( <ClO) 
(C10-C20) 
(C20-C30) 
( >C3 0) 

RELATIVE AMOUNT (%) 

8.3 
45.9 
31.1 
14.S 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist yoL 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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HYDROCARBON DISTRIStJTION REPORT 

SAMPLE NAME: DIESEL 
Sample acquired: JAN 3, 1994 21:13:54 

Pile Name: C:\TBH\TBHJAN04.13R , Sample Name: DIBSBL 

Sequence file: TBHJAN04 

1 
r-------oaaoliA•---------1 

. . I 
\--------------Baa,ry-Oil•------------------------------> 

/ I ------111.iAeral Spirit•------ I 
-< I------------------------Di•••l-------------------------1 

I 
1 

-, 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

I I I 
cC9-----Cl0--------------------C20--------------C30-----------------> 

HYDROCARBON RANGE ( C#) RELATIVE AMOUNT ( % ) 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

( cClO) 
(C10-C20) 
( C20-C3 0) 
( >C30) 

5.2 
92.2 
2.5 
0.0 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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Time 
(min) 

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: POMP OIL 
Sample acquired: DBC 29, 1993 19:38:40 

File Naaa: C:\HCLIBRAR\TBHDBC29.20R , Sample Naae: POMP OIL 

Sequence file: TBHDBC29 

-------oaeolin•---------1 !--------------• 
1------Ki.Deral Spirite------1 

I------------------------Di•••l-------------------------1 

6 8 10 12 14 16 18 20 22 24 26 

I I I 

----------------------------->I 

I 

28 30 32 34 36 

<C9-----C10--------------------C20--------------C30-----------------> 

HYDROCARBON RANGE ( C#) 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

( <C10) 
(C10-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.0 
1.1 

33.8 
65.2 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E6113 18 
Sample acquired: DBC 6, 1994 19:09:13 

File Name: c:\TBH\TBHDBC06.1BR , Sample Name: B6113 18 

Sequence file: TBHDBC06 

I 
.:-------Oa•olin•---------1 1--------------Bea,ry-oil•------------------------------>! 

1------Mineral Spirit•------1 

I------------------------Di•••l-------------------------1 

(mV) -

I 
I 
1. 
Time 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

rin) 
. I I I 

I 
I 
I 
I 
I 
I 
I 
I 

<C9-----Cl0--------------------C20--------------C30-----------------> 

ASL Sample ID: E6113 18* 

HYDROCARBON RANGE (C#) 

16.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

( <ClO) 
(Cl0-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.1 
52.9 
34.0 
13.0 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the_hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E6113 19 
Sample acquired: DBC 6, 1994 19:59:02 

File Name: c:\TBH\TBH0BC06.l9R , Sample Name: B6113 19 

Sequence file: TBHDBC06 

_<-------Gaaolin•---------1 1--------------Heavy-oila------------------------------> 

1------Mineral Spirita------1 

I------------------------Di•••l-------------------------1 

(mV) -

I 
I 
I 
Time 

'

in) 

I 
I 
I 
I 
I 
I 
I 
I 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

I I I 
<C9-----C10--------------------C20--------------C30-----------------> 

ASL Sample ID: E6113 19* 

HYDROCARBON RANGE (C#) 

8.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

( <ClO) 
(C10-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

1.4 
90.8 
5.1 
2.7 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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B'YI>ROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E6113 20 
Sample acquired: DBC 6, 1994 19:59:02 

File Name: c:\TBH\TBH0BC06.20R , Sample Name: 66113 20 

Sequence file: TBH0BC06 

_c-------oaaolin•---------1 J--------------Bea,ry-Oile------------------------------>l 

I 1------Kineral Spiri~•------1 

/------------------------Di •1-------------------------J 

I (mV) -

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 
I 

Time 
(min) 

~ I 
' I ii .. . I , . ,J rw ... ~·-·-11'( 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

I I I 
<C9-----C10--------------------C20--------------C30-----------------> 

ASL Sample ID: E6113 20* 

HYDROCARBON RANGE (C#) 

8.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

( <ClO) 
(C10-C20) 
(C20-C30) 
( >C30) 

RELATIVE AMOUNT (%) 

4.0 
85.5 

_ 7. 8 
2.7 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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!IYI>ROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E6113 22 
Sample acquired: DBC 13, 1994 08:39:36 

Pile Name: C:\TBH\TBH0BC12.S8R , Sample Name: B6113 22 

Sequence file: TBHDBC12 

~-------Gaaol.i.D•---------1 1--------------Bea,ry-Oil•------------------------------> 
I 1------MiDeral Spirit•------! 
I 

-i 
; 

1 
~ 
J 

6 

I------------------------Di•••l-------------------------1 

8 10 12 14 16 18 20 22 24 26 

I I I 

28 30 32 34 36 

<C9-----C10--------------------C20--------------C30-----------------> 

ASL Sample ID: E6113 22* 

HYDROCARBON RANGE ( C#) 

l.ODilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

(<ClO) 
( Cl0-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.2 
58.2 
28.8 
12.9 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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H"!DROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E6113 21 
Sample acquired: OBC 13, 1994 08:39:36 

File Name: C:\TBH\TBHOBC12.57R , Sample Name: B6113 21 

Sequence file: TBH0BC12 

! 
k-------Gaaolin•---------1 1 1------Mineral Spirica------1 

1--------------•••,ry-oil•------------------------------>1 I 
i I------------------------Di•••l-------------------------1 ~ 
! 

(mV) ~ 

Time 
(min). 

6 8 10 12 14 16 18 20 22 24 26 

I I I 

28 30 32 34 36 

<C9-----Cl0--------------------C20--------------C30-----------------> 

ASL Sample ID: E6113 21* 

HYDROCARBON RANGE (C#) 

l.ODilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

(<ClO) 
(Cl0-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.7 
34.3 
7.8 

56.7 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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APPENDIX "C" 

Results of Drilling Program and associated Laboratory Analyses 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Test .hole drilled< using o Cl.IE 75 rig Test Hole #1-95 located 3.5 m S, 4.5 m E 

with solid stem augers of EB (refer to sketch) 

SAt.lPLE TYPE .TUBE [2J LOST ~AUGER §euLK 
BACKFILL TYPE .BENTONITE D PEA GRAVEL [Iill SLOUGH [jGROUT 

z •UOUID• 
,....._ ~ o o 10 20 30 4ll 
E >- :z ~ .&PLASTIC.& 

I ; ~ ~ i;;j 10 20 30 4ll 

~ n. ::IE ;a O 
"' •"TIC _ ::IE -ct ~ r""" M.C. UOUID 

o~(/)~ I I 
:i= 

o.o 
H1 

1.0 

H2 

2.0 

H.5 
3.0 

4.0 

H4 

5.0 

6.0 

7.0 

8.0 

SOILS DESCRIPTION 

ORGANICS 
O.lm 

SANDY SILT 
-trace grovel, damp, dense, fine to 
medium grained sand, traces of 
oxidation, brown, some clay 

I.Sm 

-dense, domp, fine to medium grained, 
brown, till, traces of oxidation 

3.4m 
SANDY GRAVEL 

-cle<Jn, wet, coarse groined sand, grovel 
to 30 mm dio mei,r nilreived, oxidation, 
fret wafer begin,s at 3.4 meters 

4.6m 
END OF HOLE @ 4.6 m 

NOTES: 
-free water at approximately 3.4 metres 
-no evidence of hydrocarbons 

eCLAYe 
20 4ll 60 80 

ASILT .& 
20 4ll 60 80 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fl . No: 

TEST HOLE NO: 1-95 
PROJECT NO: 8054-9 
ELEVATION: 100.31 (m) 

SPT [I] CORE 

~ DRILL CUTTINGS D SAND 

...J -o E 
a:, -Chemical Test 

Results (ASL) 

:::::E :z 
U >- 0 
~ en ~ 

ML 

SM 

...J > 
0 LJ 
en ci 

H, ~ 
A~ u, 
A4 
H~ 

100.0 

99.0 

98.0 

97.0 

GW A 4 u, 
u 
H 4 96.0 
A4 
Uf 

95.0 

94.0 

93.0 

COMPLCTION DEPTH: 4.6 m 
COMPLETE: 95 01 20 

Po e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSULTING ANO TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: H1 CLIENT: ACTION ON WASTE, Size of % Finer The 

DEPTH: 0.15-0.30M DIANO Sieve No. Opening Basis Orig. 

LOCATION TH#1-95 PROJECT: HAINES JUNCTION (mm) Sample 

DATE: 95/02/03 REFINERY 63'.XX) 63.0 

MADEBY: RL CHECKED: 4ocaJ 40.0 

28XX) 28.0 

CHARACTERISTICS OF SAMPLE: 200J() 20.0 100.0 

140':X) 14.0 

MOIST. CONT~ 8.9 CRUSH COUNT: 12500 12.5 98.6 

% GRAVEL: 9.4 % FRAC. FACES: 1ocaJ 10.0 96.4 

% SAND: 36.0 UQUl)lMT: fi(XX) 5.0 006 

% SLT: 54.6 PLASTIC LMT: 200'J 2.0 83.9 

1250 1.250 81.0 

DESCRIPTION OF SAMPLE: REMARKS: 800 0.800 78.6 

630 0.630 n.3 
SANDY SILT, TRACE 315 0.315 72.8 

OF GRAVEL, ML 250 0.250 

160 0.160 67.1 

BO 0.080 54.6 

Cle3 .080 .1e .2!5 .31 s .40 e3 ao 1.2!5 2.0 s.o 10 12.S 20 2!5 40 !50 03 

100 
~ 

II"" 

V 
90 ' 

/ 
./ 

80 .,.r 

~~ ~ 
C 70 V 
a:I / ..c 
I- 60 V .... 
Q) 
C 

50 u:: -C 
Q) 40 0 .... 
Q) 
a.. 

30 

20 

10 

0 I I I I II II I I I I I 11 I ' II II I I 

0.01 0.10 1.00 10.00 100.00 
·Grain Size (mm) 

511..T II SAMJ II OAAVEL 

...._ ____________________________________ __) 
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J. R. Paine & Associates Ltd. 
CONSUL TING ANO TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: H8 CLIENT: ACTION ON WASTE, Size of %FlnerTha 

DEPTH: 3.05-3.atSM DIANO Sieve No. Opening Basis Orig. 

LOCATION TH#2·95 PROJECT: HAINES JUNCTION (mm) Sample 

DATE: 95/02/03 REFINERY 63:XXl 63.0 

MADE BY: RL CHECKED: 4CXDJ 400 

280CO 28.0 100.0 

CHARACTERISTICS OF SAMPLE: 20COJ 20.0 91.8 

MOIST. CONT~ 3.8 

'IC, QRA\12L: 45.4 

,c, SAND: 43.5 

,c, SI.T: 11.0 

DESCRIPTION OF SAMPLE: 

SANDY GRAVEL, SOME SILT 

GW-GM 

C 
as 
..r: 
I-.... 
Q) 
C 

u:: -C 
Q) 
0 .... 
Q) 
a.. 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
0.01 

I 

140:Xl 14.0 

CRUSH CO'-"'T: 12500 125 81.9 

,c, !'RAC. rACl!S: 10000 10.0 73.6 

UQUl)LMT: 5000 5.0 54.6 

PLASTIC LMT: 2000 20 38.0 

1250 1.250 33.5 

REMARKS: 800 0.800 3:J.5 

63J 0.63:J 28.3 

315 0.315 20.4 

250 0250 

160 0160 15.1 

BO 0.080 11.0 

.003 .oeo .1e .2'5.315 .•o e3 .eo 1.2'5 2.0 5.o 10 12.5 20 2'5 40 eo 113 

-
I 

J• 

I 
I 

I 
I 

/ 
/ 

/ 
/ 

- V ./ 

~ 
~ 

I I I 11 I I I I JI I I I I I 

0.10 1.00 10.00 100.00 
Grain Size (mm) 

~--IIIL-' __ _.! !.___ ______ ""_ND _____ ---11 !.___ ____ ()1¥(_va ___ _. 
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CLIENT: ACTION OH WASTE, DIAHD HAINES JUNCTION REFINERY ASSESSMENT T[ST HOLE NO: 2-95 
Test hole drilled using o ClilE 75 rig Test Hole #2-95 located 1.0 m East PROJECT NO: 8054-9 

of E8 (refer to sketch) with solid stem augers EL£VATION: 100.727 (m) 

SAMPLE TYPE .TUB£ §euLK 
~ DRILL CUTIINGS D SAND 

[ZJ LOST [:8J AUG£R DI] SPT (]] CORE 

BACKFILL TYPE .BENTONITE D PEA GRAVEL ITID SLOUGti [J GROUT 

•UOUID• eCtAYe 
:z: 10 20 30 40 20 40 60 80 -E -z 

0 :j ~l---"10=--.--""r~'-TIC-""-30 .--=40"'----l so 11s DE s CRI Pr r o N 20 ~SILT: 80 
~~ ~~~~~~~ 

31c ~ PLASTIC 

Chemical Test 

Results (ASL) 

...J 
0 
CD 
::I': 
>­
V) ~ 

0.0 

1.0 

2.0 

5.0 

6.0 

7.0 

8.0 

(/') 
M.C. UOUID 

~ f--1 -----<---

ORGANICS 
0.1m 

SILTY SAND 
-some grCl'fel, <klmp, dense, frozen, brown 

0.6m 
SANOY SILT 

-damJ>, poorly graded, fine grained sand, 
brown/grey colour sirkltions, traces of 
oxidation 

1.8m 
SILTY GRAVELLY SAND 

-dense, brown, damp, oxidation 
throughout, till, no hydrocarbon odour 

2.7m 
SANDY GRAVEL 

-some silt, coarse grained sand, wei, 
medium dense, hydrocarbon odour begins 
of 2. 7 metres 

-grainsize analysis performed on 
sample HS 

-chemical analysis performed on 
samJ>le H9 

4.6m 
END Of HOLE @ 4.6m 

NOTES: 
-free water and hydrocarbon odour 
begins of 3.0 metres 

-water sample W1 D retrieved nere 

REVIEWED BY: WCK J.R. Paine & Associates Ltd. LOGGED BY: ~[B 

Whitehorse Yukon Fi . No: 

-H9 chtmical test results: 
-618 ppm (TEH) 

-W1 O chemical test results: 
-voe scan: 0.018mg/L 

I, 1, 1,2 Ttlrochlorvthana 
-organic pesticide scan 

all under «Mlaction limns 
-.U mg/L (T[H) 

ML 

SM 

...J 

0 
V) 

COMPLETION DEPTH: 4.6 m 
COMPLfT[: 95 01 20 

> 
LJ 
...J 
LA.I 

100.0 

99.0 

98.0 

97.0 

96.0 

95.0 

94.0 

93.0 

Pa e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Test hole drilled using o CME 75 rig Test Hole #3-95 locoted 3.5 m Eost 

with solid stem augers of E8 (refer to sketch) 

SAMPLE TYPE .TUBE [2] LOST [2) AUGER §euLK 
BACKFILL TYPE .BENTONITE D PEA GRAVEL [I]] SLOUGt, [jGROUT 

:z: •LIQUID• eCI.AYe 
w 0 10 20 30 40 20 40 60 ..-... CL 0 ;:::: 

SOILS DESCRIPTION E >- :z: c( ..t.PLASTIC..t. ..t.SILT..t. 
I- f-< - L,.J 10 20 30 40 20 40 60 :::c w .....J zf-LI.I< 

~ ....J a... 
~Cl •SAND• CL ::::I!: PI.ASTIC M.C. LIQUID LoJ :IE 0:: 20 40 60 

C -c( 
-c( 

I-(/) 
V) I • I +GRAVEL+ Cl) 
~ 10 20 30 40 20 40 60 

0.0 "ORGANICS 
~ -~ 

•• 

k8 H10 t 0.1m 

\ SILTY GRAVELLY SAND \ ... -troces of cloy, dense, frozen, fine 
to medium groined sand, possibly fill 

•••••••••••• 

\ -chemical analvsis on H10 
1-1.0 0.6m 

: : 

: . . . SANDY SILT 
; 

x H11 •• -some clay, brown/grey, dense, low 
plosticity, stiff, fine grained sand, , .. ... 
oxidation throughout 

I- 2.0 

2.7m 

TEST HOLE NO: 3-95 
PROJECT NO: 8054-9 

ELEVATION: 100.302 (m) 
DI] SPT [I] CORE 

~ DRILL CUTTINGS [[jSAND 

80 
Chemical Test 

80 c..> 
C/') 

Results (ASL) 
:=, 

80 

80 
Pl 

-H 10 chemical test results: 
-11600ppm (oac} 

(pure phGse pitdl within 
SM 

sample) 

ML 

....J 
0 m 
:IE 
>-
V, 

....J 

0 
U) -~ 
~ 

t, ~ 
U1 

-E .._,. 
z 
0 

~ 
> ..... 
....J 
LoJ 

i-100.0 

-
-99.0 

-
..... 9'1.0 

-3.0 

~ 
...................... , ........ , SANDY GRAVEL 

[ 
1 ... : ... : .... , ... : ... : ... : .... : ... : .... : .... 1-HIZ chemical test re,ults: 

I • -«• ... (TD<) 

t. ~ ~­
H ~ 

J 

-4.0 

~ 
-5.0 

-6.0 

-7.0 

8.0 

H12 it 

•• 
i i i i 

• 

H1.3 j 

l··S·•: 

: 

···: ··.··· 

-troce silt, coarse groined sand, wet, 
hydrocarbon odour preseni, loose, 

-chemical analysis on H12 

4.6m 
£ND OF HOLE @ 4.6m 

NOTES: 
-s1atic water of approximately 3.4 m 
-hydrocarbon odour noted once gravel 
s1ratum penetrated 

• 

••• 
•• 

i : 
, .. 

, ... , ..... : ....•... , .... · ......... , ....•....•... , 

• , ... 

I 

L ! . • •.• 

J .R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fia. No: 

u 
•~ti 1 1-97.0 
.I .... 4 
-H~ 

t. ~ 
GW Hf 

t. 4 4 
~ti. 
ti~ -
U1 
~ ~ 4 
H 4-96.0 
ti 4 

.ti-! 

.... 

1-95.0 

,_ 94.0 

-
1-93.0 

COMPLETION DEPTH: 4.6 m 
COMPLET[: 95/01/20 

Poae 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Test hole drilled using o CME 75 rig Test Hole #4-95 located 4.0 m East, 5 m 

with solid stem augers south of [7 ( refer lo sketch) 

SAMPLE TYPE .TUB£ [2'.jLOST ~ AUGER § BULK 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [IIlj SLOUGH [j GROUT 

:z a LIQUID a eCUYe 
o 1D 20 30 40 20 40 60 80 L.LJ 

..-... c.. 0 
E ~ z -

TEST HOLE NO: 4-9 5 
PROJECT NO: 8054-9 

ELfVATION: 100.355 (m) 
DI] SPT [)] CORE 

~ DRILL CUTIINGS D SAND 

Chemical Test 
-E ..__, 
:z 
0 ~ ~ 10 ·rrsT~• 40 s OILS DESCRIPTION 20 ~SILT: 80 ~<--'-'----=C--=--=- ---=---"'--=----'=--f 

-a -~~ 
I 

s:: Results (ASL) 

u 
V') 
:::, 

~ 
0 m 
::::E 
>­
Vl ~ 

~ PLASTIC M.C. LIQUID 20 40 60 80 

t;; I • I 

...., 
0 

___J 

0 
Vl 

> ...., 
~ ...., ~ +GRAVEL+ 

._ _ _,___,____.___.___!Q__1Q__30 __ 4Q_ ___ -l-------------.j.......,....!c20!'.._.::;:40:__60:c.,:__:80:,::.....,.-+--------+----~~---, 
0.0 

1.0 

7.0 

8.0 

ORGANICS 
O.lm 

SANDY SILT 
-dense, grey/brown, frozen to 1.3 m, 
moist, fine gr<1ined sand 

2.lm 
SILTY GRAV£LLY SAND 

-dense, damp, well graded, fine lo 
medium grained sand, traces of 
oxidation 

2.7m 
SANDY GRAVEL 

-trace silt, coarse groined sand, moist, 
well graded, traces of oxidation, 
brown, 

-hydrocarbon <1nd free waler starts al 
3.7 m 

-chemical on<Jlysis on s<1mple H17 

-hydrocarbons less prominont at 4.3 m 

4.9m 
SANDY SILT 

-trace grovel, very dense, moist, no 
evidence of hydrocarbons, medium 
plasticity, traces of oxido1ion 
fines consist of sill and cloy 

-chemical analysis on sample H20 

6.0m 
END OF' HOLE @ 6.0 m 

NOTES: 
-hydrocarbons and free waler begin 
al approximately 3.7 metres 

J .R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 

-H 17 chemical test results: 
-Zl.:S ppm (TEH) 

-H20 chemical test results: 
-<40 ppm (TEH) 

ML 

SM 

.. 4. • 
A 4 
H~ 
td 
H,1 
t.<i 
q A 4 
t.<i 
H1 
t.<i 

GW Hi~ 
A 4 

4 A 1 
A 4 
qt, 4 
A 4 
u~ 
A 4 
q A 4 
A~ 

44 1 

ML 

COMPLETION DEPTH: 6.0 m 
COMPLET[: 95 0 I 20 

100.0 

99.0 

98.0 

97.0 

96.0 

95.0 

94.0 

93.0 

Pa e 1 of 1 
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CLIENT: ACTION ON WASTE, DIANO HAINES JUNCTION REFINERY ASSESSMENT 

Test hole drilled using o ClifE 75 rig Test Hole HS-95 locoted 3.5 m East 

with solid stem augers of D7 (refer to sketch) 
SA ... PLE TYPE .TUBE [ZjLOST cg) AUGER §BULK 

BACKFILL TYPE .BENTOHITE D PEA GRAVEL [lil SLOUGH [jGROUT 
•UOUID• eClAYe 

10 20 30 40 20 40 60 80 

TEST HOLE NO: 5-95 
PROJECT NO: 8054-9 

ELEVATION: 100.265 (m) 
DIJ SPT [U CORE 

~ DRILL CUTIINGS D SAND 

...J -o E 
a:i ......... 
::::::E z APlASTIC• 40 SOILS DESCRIPTION 20 :OSILT;, 80 

-~~~"--"""--< 1,._..::,:___::,:._..::.:........=,:---< 

Chemical Test 

Results (ASL) 
C..> >- 0 
~ VI ~ 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

H21 

H22 

H23 

H24 

H25 

O.lm 

-some grovel, dense, fine groined sand, 
.... 9. r~y/.b_r<11¥n, .. tr<l;t~~- _t1> .. 1.~~- 111, .. rr11>i~t ......... : 

0.6m 
-becomes dry with depth, no grovel 

1.8m 

-trace silt, medium grained, uniform 
in composition, domp 

2.4m 

-trace silt, moist, medium dense, coarse 
brown oxidotir;,n 

2.9m 

-some sitt, fine grained sond, wet, no 
h drocorbon odour encountered 

3.4m 

-coarse, wet, clean, loose, oxidation, 
no hydroco rbons present 

4.4m 

-some cloy ond sond, dense, stiff, mo 1st 
re low lasticii oxidotion resent 

4.6m 

-free water noted at 3.-4 metres 
-no hydrocorbans noted 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi • No: 

ML 

SW 

W-

....I > 
0 LLI 
VI d 

100.0 

99.0 

98.0 

97.0 

Hi f 
td 
Hi 4 
t.<i 

GW Hf 
u 
Hi~ 
t. 4 96.0 
Uf 

ML 

95.0 

94.0 

93.0 

COMPLETION DEPTH: 4.6 m 
COMPLETE: 95 01 20 

Pa e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT TEST HOLE NO: 6-95 
Test hole drilled using o CME 75 rig Test Hole #6-95 located 5.2 m East, 1.0 PROJECT NO: 8054-9 

with solid stem augers m north of ES (refer to sketch) ELIVATION: 100.432 (m) 

SAMPLE TYPE .TUBE [2J LOST ~ AUGER § BULK DI] SPT [I] CORE 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [III] SLOUGti [j GROUT [23 DRILL CLITTlNGS D SAND 

:z •LJOUID• eClAYe 
,-,, ~ 0 @ 10 20 30 40 20 40 60 80 

..s ~ ~ g ~ 10 ·!r~· 40 SOILS DESCRIPTION 20 :oSILT: 80 
:::c L...J _J ..... < t----"'--=--=-=----=------i 1--___.!:!:.........::::._-=---=----1 

l:i:: ....J o.... ::i;; o •SAND• 
1.o.1 ~ ~ ~ PLASTIC M.C. LIQUID 20 40 60 80 
o ~ VJ t;:; I • I .GRAVEL. 

0.0 

1:8 H21 

-1.0 

~ H22 

'- 2.0 

rx H23 
r--

_ 3_\ 1:8 H24 

-4.0 ~ H25 -
-5.0 

.- 6.0 

-7.0 

8.0 

~ 10 20 30 40 20 40 60 80 

.,. 

., 

i 
... 

I 
ORGANICS 

O.lm 
SILTY SAND 

-some gravel, dense, fine grnlned sond, ...•... 

• •..... grey/brown,. f r1>~e~ t~ .. P.111, .. lll1>is.t ........ J 

• 
•• 

0.6m 
-becomes dry with depth, no gravel 

I.Sm 
, ....•.... , ... , •....•....• • ··I SAND 

' .. 
' ... 

: . 

• 

-trace silt, medium grained, uniform 
In composition, damp 

2.4m 
SANDY GRAVEL 

-trace silt, moist, medium dense, coarse 
1 brown oxidation 

2.9m 
SAND 

-some sitt, fine grained sand, wet, no 
............. ·.... hvdrocarbon odour encountered 

5.4m 
• • SANDY GRAVEL 

.LL -coarse, wet, clean, loose, oxidation, 
no hydrocarbons present 

.... 

. ,., ....... , .. 

: ... 
. : .. 

4.4m 
SILT 

-some clay and sand, dense, stiff, moist 
a rev. low olosticitv oxidation oresent 

4.6m 
END OF HOLE @ 4.6m 

NOTES: 
-frH water noted at 3.-4 metres 
-no hydrocarbons noted 

•• 

i 
• ••• 

•• 

: 

J : : ,.,.: ... , .... : ... : ......... :.,.:.,.,., ........ , 

• 

• 

: 

' 

I • 
, .............. , ............. , ... , ............... 1 

: '··: 

: 
1 ... , .. 

• 

• : 

, ... : ........ : ... : .... : : : : 

J .R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon FIQ. No: 
i:>/02/16 ot:~IPM 

Chemical Test 

Results (ASL) 

....J -o E 
CD ....__, 
:::::E z 

U ;;,,- 0 
~ V) ~ 

....J > 
0 ..... 
Vl d 

Pl ........... 

-100.0 

SM ,__ 

-99.0 

SW . · . .'-

4~ •-98.0 
A 4 ~ 

GW H~ 
A~ 

4 

u • .-97.0 
t. ~ i 
H4 
A~ 

GW ht 
t. 4 h­

H ~ 
A 4 

ML mi .-95,0 

,__ 

,-95_0 

,- 94.0 

,__ 

>-93.0 

COMPLETION DEPTH: 3.0 m 
COMPLETE: 95/01/20 

Poqe 1 of 1 
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CLIENT: ACTION ON WASTE, DIANO HAINES JUNCTION REFINERY ASSESSMENT 

Test hole drilled using a CME 75 rig Test Hole #7-95 located 5.5 m north, 6.0 

with solid stem augers m west of 89 (refer to sketch) 

SA..,PLE TYPE .TUBE [ZJ LOST (8J AUGER § BULK 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [III] SLOUGti ~ GROUT 

:z •LIQUID• 
,--.. ~ o o 10 20 30 40 
E >- :z ~ &PLASTIC& 

.._.. t- L,.J ~ j:'!: 10 20 30 40 
t-0....::c ~ a: ~ < 
1.w ~ ~ ~ 0 

PLASTIC M.C. LIQUID 
c~(/)~ I I 

;; 
. 0.0 

H28 

1.0 

2.0 

H29 
:to 

4.0 

H30 

5.0 

6.0 

7.0 

8.0 

eCI.AYe 
20 40 60 80 

SOILS DESCRIPTION 20 :OSILT: 80 

ORGANICS 
O.lm 

GRAVELLY SILTY SAND 
-damp, fine grained sand, very dense, 
auger action Indicates possible cobble 
presence, traces of oxidation 

............................. ·······2·:4m· 

-gravel content increases, less fines 

3.4m 
GRAVEL 

-some sand, coarse groined sand, wet, ] 
oxidation noied, loose, no hydrocarbon 
presence 

4.6m 
END OF HOLE @ 4.6 m 

-free woier occurs at 3.4 meters 
-no hydrocarbons preseni 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi • No: 

TEST HOLE NO: 7-95 
PROJECT NO: 80~-9 

ELEVATION: 100.004 (m) 

OD SPT [II CORE 

[ZI DRILL CUlTINGS D SAND 

...I 
0 
m Chemical Test 

Results (ASL) 

c.> :::::i;; 
ti') >­
::, V, 

SM 

GM 

_J 

~ 

H, 4 
td 

H,1 
td 
Hd 

100.0 

99.0 

96.0 

97.0 

GW ~ 4 96.0 
H,1 
u 
H4 
~ 4 
H1 

95.0 

94.0 

95.0 

COMPLETION DEPTH: 3.0 m 
COMPLETE: 95 01 20 

Po e 1 of 1 



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

CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Test hole drilled using o C~E 75 rig Test Hole #8-95 located 2.0 m west, 2.0 

with solid stem augers m south of B8 (refer lo sketch) 

SAMPLE TYPE .TUBE [ZJ LOST [2J AUGER E3 BULK 

BACKFILL TYPE .BENTONITE D P[A GRAVEL [IlJ SLOUGH [j GROUT 

z •LIOUID• 
..-,. ~ o g 10 20 30 40 
E ~ :z: < .a.PLASTIC.a. 

:i: L...J ~ ~ ;:!: 10 20 30 40 
Ii:: ....J a... ~~ 
1.a.1 ~ ~ ~ PLASTIC M.C. LIQUID 
0 c,j(/)t;:; I I 

~ 

0.0 

H31 

1.0 

2.0 

H32 
3.0 

4.0 

5.0 

H33 
6.0 

7.0 

8.0 

SOILS DESCRIPTION 

ORGANICS 
0.1m 

SILTY GRAVELLY SAND 
-damp and frozen to 1.2m, dense, 
difficu It d ril Ii ng - possibly cobbles, 

1.5m 
SANDY GRAVEL 

-some sill, brown, moist, well graded, 
traces of oxidaiion, medium dense, 

2.4m 
GRAVEL 

-some sand, coarse sand, brown, wet 
( free water), traces of oxidation, 
loose 

5.2m 
SANDY SILT 

-some clay, medium plosiicity, trace 
grovel, moist, dense, brown 

6.1m 
END OF HOLE@ 6.1 m 

-frff water encountered at 2. 7 metres 
-no contamination encountered here 

ectAYe 
20 40 60 80 

.a.SILT .a. 
20 40 60 80 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl . No: 

T[ST HOLE NO: 8-95 
PROJECT NO: 8054-9 

ELEVATION: 100.087 (m) 
D1J SPT [I) CORE 

~ DRILL CUTIINGS El SAND 

Chemical Test 

Results (ASL) 

....J -o E 
a:, '--' 
:::::E z 

c..> >- 0 
~ (/) ~ 

....J > 
0 La.I 
(/) ci 

Sl.i 

u 
u• 

_ /,4 

Hd 
4(1 
H,• 
4 (i 
~ 4 4 
44 
u• 
4 4 
H(i 

GW 4 4 
Uf 
4 (i 

ML 

~ 4 (i 
4 (i 
(il.f 
4 (i 
H(i 
Id 

(i 4. 
4 (i 
H(i 
Id 
Uf 

100.0 

99.0 

9a.O 

97.0 

96.0 

95.0 

94.0 

93.0 

COMPLETION DEPTH: 6.1 m 
COMPLETE: 95 0 I 20 

Po e 1 of 1 
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CLIENT: ACTION ON WAST£, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Test hole drilled using o ClilE 75 rig Test Hole #9-95 located 1.5 m west, 2.0 

with solid stem augers m south of [5 (refer to sketch) 

SAMPLE TYPE .TUBE [2J LOST [gj AUGER E3 BULK 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [II]] SLOUGH [j GROUT 

:z •LIQUID• 
.-.. ~ 0 g 10 20 30 .a 
E >- :z: < .&PLASTIC.& 

_... t- l..,._J ~ < 10 20 30 .a 
~ ~ ~ ~:c 
L&.J ~ ~ ~ 0 

PLASTIC M.C. 
c~v,t::; I • 

~ 10 20 30 
0.0 

1.0 

2.0 

H35 

3.rl-
H36 

4.0 

H37 

5.0 

6.0 

7.0 

8.0 

SOILS DESCRIPTION 

SILTY SANDY GRAVEL 
-damp, dense, frozen to 1.2m, fine 

rained sands brown 

SILTY SAND 
-some clay, same gravel, light brown, 
dry, frozen, dense, fine grained sand 

-more gravel with depth 

SANDY GRAVEL 
-clean, coorse groined sand, wet, 
loose, traces of oxidation 

SANDY SILT 
-some clay, dense, low plasticity, 
moist firm, brown 

mo OF HOLE @ 4.6 m 

-free water noted at 3.0 m 

.3.0m 

4.1m 

4.6m 

-no sign of hydrocarbons in this hole 

eCI.AYe 
20 .a 60 80 

.&SILT.& 
20 .a 60 80 

LOGGED BY: ~EB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl • No: 

95 0 16 1:S4PII 

TEST HOLE NO: 9-95 
PROJECT NO: 8054-9 

ELEVATION: 100.405 (m) 
[ill SPT [(] COR[ 

[ZJ DRILL CUTTINGS D SAND 

--' -o E 
a) ........ Chemical Test 

Results (ASL) 

:::::IE z 
U >- 0 
~ V) !;;i: 

GM 

SM 

_, > 
0 L&.J 
V) d 

t. 4 
H, 1 
t. 4 

100.0 

99.0 

96.0 

~ t. ~ 97.0 

GW 4\\ 

ML 

td 
H4 
t. ~ 
U1 

96.0 

95.0 

94.0 

93.0 

COMPLETION DEPTH: 4.6 m 
COMPL£T[: 95 01 20 

Po e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Test hole drilled using a CME 75 rig Test Hole #10-95 located 1.5 m west of 

with solid stem augers E3 (refer to sketch) 

SAMPLE TYPE .TUBE [2J LOST ~AUGER §euLK 
BACKFILL TYPE .BENTONITE D PEA GRAVEL [I]) SLOUGH [j GROUT 

z: •UOUID• eCLAYe 
o 10 20 30 40 20 40 60 60 

TEST HOLr NO: 10-95 
PROJECT NO: 8054-9 

ELEVATION: 100.707 (m) 
[llJ SPT [I) CORE 

~ DRILL CUTTINGS D SAND 

Chemical Test 
_,J 

0 m ~ ~i----.:.:10=--.. -==!F--=-~ .. _40~ s OILS DESCRIPTION 20 :OSILT:i 60 ~< e--=--_;;~=--=-~ 

~ 0 
PWTIC w.c. uou1D Results (ASL) 

u :::::E 
ti) ~ 
::> V) 

0.0 

1.0 

2.0 

3 •• 

4.0 

5.0 

6.0 

7.0 

8.0 

t;; le---------l, 
:z 

H38 

H39 

H40 

H41 

H42 

ORGANICS 
O.lm 

SANDY SILT 
-troce gravel, very dense, damp, fine 
grained sand, brown, no odour, frozen 
to 1.0 m, some clay 

2.7m 
SILTY GRAV£LLY SAND 

-dense, fine to medium grained sand, 
brown, damp, slight hydrocarbon odour, 
traces of oxidation surroundin ravel 

3.4m 
SANDY GRAVEL 

-wet, coarse graiMd sand, trace of slit 
hydrocarbon presence, loose, well 
g roded, oxidation 

-chemical analysis on sample H40 

5.2m 
SANDY SILT 

-some clay, medium plasticity, stiff, 
grey, moist, slight odour 

-chemical analysis on sample H42 
to confirm absense 

-h drometer anal is on H42 
6.lm 

END OF HOLE@ 6.1 m 

NOTES: 
-free water occurs at 3.4 m 
-hydrocarbon odour begins ai 2.7 m and 
ends at approximai,ly 5.5 m,tres 

LOGGED BY: ~EB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 

ML 

-H40 chemical test results: 

.....I 

0 
V) 

-851 ppm (TEH) 4,. t 

-H,2 chemical test results: 
-<40 ppm (TEH} 

b. ~ 
HG 
t.<i 
Hf 
t.4 
4 b. 4 
td 

GW Hf 
b. 4 
H~ 
b. ~ 
Ht 
b. ~ 
H~ 
b. ~ 
Hf 

lilL 

COMPLETION DEPTH: 6.1 m 
COMPLETE: 95 0 I 20 

-E .._., 
:z 
0 

~ 
> 
L&J 
_,J 
La.I 

100.0 

99.0 

96.0 

97.0 

96.0 

95.0 

94.0 

93.0 

Whitehorse Yukon Fl . No: Po e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: H42 CLIENT: ACTION ON WASTE, Size of %Finer The 

DEPTH: 5.8M DIANO Sieve No. Opening Basis Orig. 

LOCATION TH#10-95 PROJECT: HAINES JUNCTION (mm) Sample 

DATE: 95/02/06 REFINERY ASSESMEN 63)'.X) 63.0 

MADEBY: RL CHECKED: 400:x) . 40.0 

2800J 28.0 

CHARACTERISTICS OF SAMPLE: 200)J 20.0 

MOIST. CONT~ 11.4 

%QRAVEL: 8.1 

% SAND: 39.4 

% SN.T: 52.5 

DESCRIPTION OF SAMPLE: 

SANDY SILT, SOME CLAY 

TRACE GRAVEL, ML 

C 
as 

..c 
I-.... 
Q) 
C 
ii: ... 
C 
Q) 
0 .... 
Q) 
a. 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
0.01 

I T 

CRUSH COUNT: 

% !'RAC. l'ACES: 

UQIJIDLMT: 

PLASTIC LIMIT: 

REMARKS: 

Rl!fER TO HYDROMETER ANALYSIS l'OR 

CLASSIFICATION OF FINE GRAINED SOLS 

.083 .080 .16 .26.316 .40 83 .90 1.25 2.0 

/ r __... 

~~ 

/ V 
V 

-

0.10 1.00 
Grain Size (mm) 

14000 14.0 

12500 125 

10000 10.0 100.0 

5000 5.0 91.9 

2000 20 

1250 1.250 823 

800 0.800 80.5 

630 0.630 78.1 

315 0.315 71.B 

250 0.250 66.B 

160 0.160 63.9 

80 0.080 525 

5.0 10 12.5 20 26 40 50 83 

... 
/-

-

-

I I I 

10.00 100.00 

.__ __ 51L_r __ ..J!!.__ ______ SANO _____ --.ll I.__ ___ GRA_ve_L __ _, 

I.____ _____________ __J 
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J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER -FF;OJECT LIENT ~re: itE:~ROED 

HAINES JUNCTICN REFINERY .ASfilSSMFNI' Action On Waste 1995/02/16 
S,t.. I SAMP1.~ TYPE. I DEPTH IHQLE NQ rlELD NO. 

IL~84~0 5.&n #lOA-95 

GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS 

l°.'0 1'NER I,• flN[R D L\. "f. ''Nu! lo IA. ~ra«11 
!IE', l'. 8Y S1(vt: 

Sil" l!'Y BY IIT MATERIAL T't'Pf:· 0
/ 0 OF TOTl.L S.C.MPLE 

s:zc I wCc.;<T - 'ilrt:IGHT nun we~ I r:un 'lrEICHT 

I I I o. Qt,,.... . ,::; (., 11">.CY-.i..ll ~ 
I I lt"\.~'-ltj ~"'i Ir., rv-. .,_ I '2. ,-
I I n.C"'\,? I Sc. h.~? ' '2.~ 
I ! I IC'\.o?? I L.10.. h.oo 1 IC\ 

I I I 0,Q\l,, L\v, I I 
I I I r-i. ni, I 1.1'2. I i 
I I I I ().~ 3~ I I 
j I I O,tv-11,..I '-1,'4 I I 
I ·~n.'!UJ.. ~lUP._£, IINll'lf!) 

LL P.L P.1. f •,;, s.;. 
NO. Q.ASSIFICATIOH PARTICLE SHAPE ANALYSIS I ,<?<) 

I I I P')UNO 

I I s.Jll•ROCHO 

I I AJCCut.AII 

S:J! • AM.::uJ.11 

01 
,,_,.n 

CRUSH COUNT 10 
Nt:EDLES 

CLAY I SILT 1--flN( 
SANO GRAVEL 

·- ,-·-·---
100 M(OIUM COAHS( f/N[ I C OA~S[ 

I 

I 
I 

I I 
I 

I I 
90 I I I I I 

I 
11, 

I 

,1 
I 

I 
I I I I 

oo ' 

I 11, I I 
II 

I 

7(1~1 I ! I 

I ,: I 
I I I I I ,o~J ' 

I 
111 Ii I i..-"'111 I I 

I 
~ I I: I 

50 I ~ ' I 

I V 
V I' I 

I I, I I 
·I I 1, I •o I !, ' 

I 
I ,, jl I '1 I Ii 
I 1,1"' 

., I I 
'1 

I 1: 
30 I ' ' I 

I 1./ ;1 
I I 

ii 
I 'I Y. 'I' 

1! 
I I ,, 

20 I, I .... I 

11 

I 
lj !I I I I 

I I I 
IC I I, 

ll ' r 
I I I I I I I I 

0 I I, I I I 

,001 .010 .100 1.000 10.000 100.0 
--· .......... _~ .. ·-·-----

LA20PATORY.S R!:Y..lRKS -------------

CJ ayey Silt, ML 
c:.re: SAMPLE!) --------­

~TE RECEIVED--------­

TECHNICIAN(S) ---------­

CHECKED BY----------

' 
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CLIENT: ACTION OH WASTE, DIAHD HAINES JUNCTION REFIN£RY ASSESSMENT T[ST HOLE NO: 11-95 
Test hole drilled using o CME 75 rig Test Hole #11-95 localed 2.5 m west of PROJECT NO: 8054-9 

with solid stem augers D2 (refer to sketch) ELEVATION: 100.397 (m) 

SAt.APLE TYPE .TUBE [ZJ LOST ~AUGER E3BULK DIJ SPT [I] CORE 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [ill SLOUGtf [j GROUT ~ DRILL CUTIINGS D SAND 

:z •UOUID• eCL4Ye 
@ 10 20 30 40 20 40 60 80 _. -o E m ._... 

::::E z ~ ~~10'--"'-=ff_T30=-IC.t.......;40~ SOILS DESCRIPTION 20 :iSILT: 80 
~< 1-=---=---=~c:c._~ 
::> 

0 FUSTIC cc: 

Chemical Test 

Results {ASL) 
U >- 0 
~ V, ~ 

o.o 

1.0 

2.0 

3,(1. 

4.0 

),0 

6.0 

7.0 

8.0 

M.C. 
t;; I 
~ 

H43 

H4-4 

H45 

ORGANICS 
O.lm 

SANDY SILT 
-light brown, dry, frozen to 1.2 m, 
medium dense, traces of oxidation, 
non plostic, no hydrocorbon presence 

2.lm 
SILTY GRAV£LLY SAND 

-dry, well graded, medium groined sand, 
medium dense, traces of oxidation, no 
hydrocarbon presence 

3.0m 
SANDY GRAVEL 

-clfJ<ln, wet, loose, well graded, coarse 
groined sond, troces of oxidation, 
hydrocarbons encountered throughout 
grovel stratum 

-cnemicol analysis on H45 

4.6m 
END OF HOLE @ 4.6m 

NOTES: 
-free water encountered ot 3.0 metres 
-hydrocorbon presence wtthin grovel 
stratum 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 

-H'5 chemical test results: 
-554 ppm (TEH) 

~ > 
0 w 
V, d 

ML 

- ~ I, 4 
td 
Hf 
td 
Hd 
td 

H. f 
GW u 

H~ 
t, ~ 

~t, q 

td 
H~ 
t, 4 
hf 

100.0 

99.0 

96.0 

97.0 

96.0 

95.0 

94.0 

93.0 

COMPLETION DEPTH: 4.6 m 
COMPLn[: 95 01 20 

Po e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: H43 CLIENT: ACTION ON WASTE, Size of 

DEPTH: 1.22-1.ISOM DIANO Sieve No. Opening 

LOCATION TH#11-95 PROJECT: HAINES JUNCTION (mm) 

DATE: 95/02/03 REFINERY ~ 63.0 

MADEBY: RL CHECKED: 4lXXXl 400 

29.'.XX) 28.0 

CHARACTERISTICS OF SAMPLE: 20000 20.0 

14CXXJ 14.0 

MOIST. CONT~ 5.5 CRUSH COUNT: 12500 12.5 

% QRAVEL: 0.0 % FRAC. FACES: 1 OCXXl 10.0 

% SAND: 40.6 UQUIDLMT: 5CXXl 5.0 

% SLT: 59.4 PLASTIC LIMIT: 2CXXl 2.0 

1250 1.250 

DESCRIPTION OF SAMPLE: REMARKS: 800 0.800 

63) 0.63:J 

SANDY SILT, ML 315 0.315 

C: 
co 
.c 
I--.... 
Q) 
C: 

u::: -C: 
Q) 

~ 
Q) 

Cl. 

250 0.250 

100 0.100 

BO 0.080 

.oe3 .080 .11!1 .25.3H5 .40 83 .80 1.2e 2.0 e.o 10 12.e 20 ee 40 eo e3 

100.-------.--r---r-r.:a-.... -.-.----r--r---r----t--.----i---.---.-r-,---, 
'("""" 

90-+---------1-+--~'+----+-+-+--l-l--+--+----+---+-+----+--+--++-+-~ 

80-t--~---+-,f----+-/f---H--+--+-+--+---+----+----+-+---+-+--+-t-+--t 

70-+---~---++-4/~-1-1-1~---+---+------l----+--l---+-l--+-+-+--I 

60----~---+-,~l--+---+-t-t--+-+------+--+----+----t-r--+--t----t-t-t"---t 

50-+--~---f-l--~l---+-+-+---+--+--+-+--~-+----+-+--+-+--H-+--l 

20-+------+-+------11----1-1-+--l-l--+---+---+--+-+------l--+-++-+---I 

10-t--~----+-1e---f---t-+-+---+--+--+-l----+---+-+---+-+--H-+--l 

O-t---,---,.-,,-,-,,-1 ,r'n,,CT,--'-,---J.,-,1-+-,,,-,..Y,h-r,-'--l--""T,--r-+-r,r-,rT11.1.-,--'---l,.----L""T,-+--',,r-r,r,,m, 

% FlnerTha 

Basis Orig. 

Sample 

100.0 

99.6 

95.0 

59.4 

0.01 0.10 1.00 10.00 100.00 
Grain Size (mm) 

.__ __ SL_r __ _,! 1~ ______ 54_"° _____ __,! ._i ____ -_vs. __ ____, 

_____________________________________ _J 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Test hole drilled using o CME 75 rig Test Hole #12-95 located 2.5 m west, 4.0 

with solid stem augers m north of C1 (refer to sketch) 

SAMPLE TYPE .TUBE [Z] LOST [gJ AUG[R E3 BULK 

BACKFILL TYPE .BEHTONITE D PEA GRAVEL [II] SLOUGH [j GROUT 
z •LIQUID• eClAYe 

u.J o 10 20 30 40 20 40 60 80 

i ~ ~ ~ ~~10'--.. -=-!~_30;c..c_ .. _40~ SOILS DESCRIPTION 20 ~SILT: 80 

l:i:: :::I~~< 
L&J o.... :::ie => 0 PLASTIC M.C. LIQUID 
C ::le -cl 0:: 

0.0 

1.0 

2.0 

y 
3.0 

5.0 

6.0 

7.0 

8.0 

~ (/) t:; 1--1 ----'---'I 
:!::: 

H46 

H47 

ORGANICS 
0.1m 

SANDY SILT 
-dry, light brown, frozen to 1.2 m, 
non-pklslic, dense, traces of oxidation 

2.0m 
SILTY SANDY GRAVEL 

-medium gl'Qined sand, well graded, damp, 
<kn~. trace; of oxidaiion 

2.9m 
SANDY GRAVEL 

-clean, wet, 11ery slighl hydrocarbon 
odour, loose, traces of oxida1ion, 
d<Jrl( brown 

-chemical analysis on samplf H47 

4.6m 
END Of HOLE @ 4.Sm 

NOTES: 
-free water encountered of 2.9 m 
-very slight llydrocorbon odour noted 
however, H47 resuHs indicates 
absence 

•SAND• 
40 60 80 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 

TEST HOLE NO: 12-95 
PROJECT NO: 8054-9 

ELEVATION: 100.427 (m) 
OD SPT [I] CORE 

~ DRILL CUTTINGS D SAND 

Chemical Test 

Results (ASL) 

-H47 chemical test result: 
-<40 ppm (TEH) 

-I -o E m ..__.. 
::le z 

U >- 0 
~ VI ~ 

_I > 
0 LJ (/) d 

ML 

GM 

- ,. ~ 
Hi 4 
t. ~ 

4A q 
t, ~ 
~ t, 4 
t, 4 

GW 4A q 
t. <I 
~ t, ~ 
t, 4 

4A q 
t. ~ 
Hi 4 
t, ~ 

4A q 

100.0 

99.0 

97.0 

96.0 

95.0 

94.0 

93.0 

COMPLalON DEPTH: 4.6 m 
COMPLETE: 95 01 21 

Pa e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT 

Test hole drilled using o CME 75 rig Test Hole #13-95 localed al C3 

with solid stem augers (refer to sketch) 

SAMPLE TYPE .TUB[ [ZJ LOST ~AUGER §BULK 

BACKFILL TYPE .BENTONITE D PEA GRAVEL (III] SLOUGH [j GROUT 

z •LIQUID• 
~ o Q 10 20 30 40 E >- Z ';;ji 4PI.ASTIC4 

I : w ~ ~ 10 20 30 40 
Ii:: .....10:~< 
i...i ~ ~ ~ 0 

PlASTIC M.C. LIQUID 
c c,:jVlt;:i I • I 

!!l:: 10 20 

SOILS DESCRIPTION 20 ~SILT: 80 

0.0 ORGANICS 

SANDY SILT 
·c····C····C···a····C··<····I -dry, light brown, frozen to 1,2 m, 

non-plosiic, dense, traces of oxidaiion 

1.0 

2.0 SANDY GRAVEL 

H48 -trace silt, dark brown, no hydrocarbon 
odour, loose, traces of oxidation, 
dark brown, wet 

' 
3.0 

3.0m 
END OF HOLE @ 3.0m 

4.0 

5.0 

6.0 
NOTES: 

-free woter encouniered al 2.7 m 
-no hydrocorbons encountered 

7.0 

8.0 

J .R. Paine & Associates Ltd. LOGGED BY: t.,[B 
REVIEWED BY: WCK 

Whitehorse Yukon Fl • No: 

TEST HOLE NO: 13-95 
PROJECT NO: 80~-9 
EL.£VATION: 100.327 (m) 

[[l SPT I]] CORE 

t2J DRILL CUTTINGS D SAND 

....J -o E co ...__, Chemical Test 

Results (ASL) 

::::::E z 
CJ >- 0 
~ VI ~ 

-' > 
0 ~ 
VI 1...1 

100.0 

ML 

99.0 

H~ 
td 
U1 
td 
4 ~ ~ 9ll.O 

GW A~ 
U1 
td 

-a~ 
u 
~ t. q 

97.0 

96.0 

95.0 

94,0 

93.0 

COMPLETION DEPTH: 3.0 m 
COMPLETE: 95 01 21 

Po e 1 of 1 
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CLIENT: ACTION ON WASTE, DIANO HAINES JUNCTION REFINERY ASSESSMENT 

Test hole drilled using o CME 75 rig Test Hole 114-95 localed 3 m eost, 5 m 

with solid stem augers north of [1 {refer to sketch} 

SA~PLE TYPE .TUBE [2J LOST ~ AUGER E3 BULK 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [III] SLOUGH [j GROUT 

•UOUID• 
~ o z 10 20 30 40 

E ~ z: Q .A.PLASTIC.A. 
:i: Lu ~ ~ ~ 10 20 30 40 
~ _J a... ,lie 
~ ~ ~ ~ PlASTIC M.C. 
o~(/) ~ 

. 0.0 

1.0 

2.0 

~.o 

6.0 

eCI.AYe 
20 40 60 80 

SOILS DESCRIPTION 20 ~~m: 80 

ORGANICS 
O.lm 

SANDY CLAYEY SILT 
-light brown, frozen to 1.2 m 
medium plasticity, oonse, traces of 
oxidation, fine groiMd sand 

3.0 
GRAVELLY SILTY SAND 

3.6m 
SANDY GRAVEL 

-trace silt, wet, dark brown, sizobl!l 
odour with visible hydrocarbons, loose, 
dark brown, more grovel insltu than 
retrieved in sam pie 

4.6m 
END OF HOLE @ 4.6m 

NOTES: 
-free water encountered at 3. 7 m 

TEST HOLE NO: 14-95 
PROJECT NO: 8054-9 

ELEVATION: 100.892 (m) 
[]J SPT [I] CORE 

~ DRILL CUTIINGS D SAND 

_J -o E m ..._... Chemical Test 

Results (ASL) 

:::::E z 
U >- 0 
~ (/) ~ 

ML 

SM 

_J > 
0 w 
(/) ci 

100.0 

99.0 

98.0 

U.1 
td 
H 4 97.0 

-H50 chemical test rnulf: t. 4 
-158 ppm (TEH) GW U 1 

-W11 chemical test r1sult: 
-PAH scan, al less 

tllan det~tlon Hmrts except 
for Benz(a)anthracene 

u 
H4 
t. ~ 
U1 

96.0 

95.0 

-nydrocarbon presence wlthln gravel 
-water sample W11 token here ,--····-·--·-··········'····'········'····'··-13E-5 rrrg/L 

-slotted well place utilizing hollow 

7.0 

stem augers 
-water sample W11 taken from this well 

94.0 

8.0 93.0 

J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
LOGGED BY: MEB 

COMPL£T[: 95 01 21 
COMPLETION DEPTH: 4.6 m 

Whitehorse Yukon Fi • No: Po e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER --
PROJECT LIENT 'DATE fiE:CROE:D 

HAINES JillCI'ICN REFINERY ASSESSMENT Action On Waste 1995/02/16 
S7t... I SAMPI.~ TYPE I DEPTH r~E NQ rELD NO. ILAS t.O 

··'2. 1m B14-0.r;.- H49 -· 
- C 

GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS 

1~'0 1'NER ~oFIN£R DIA. ~,..~ lorA. '":,.r;NE111 
!l(V( BY S1(vt: wY BY IIT MATERIAL TYPE· 0

/ 0 OF TOTLL St.MP\..E 
S:Z( 'W('c.;CT Sil!: W(ICKT nun •t= I r.im I . lr(ICHT 

I I I C\oc:.,q R'-\ b,l""l,.11 ?9-. 
I I 0.0'-\I ~ hN"','\ I ? l~ 

I r,,l):.O '+I h. r-oi, I 7 r,., 
I ! I Q.0?? I L.J- ID.001 \ t,., 

I I I"'\ ""'C:. SC-\ I 

i I /'\.Ml I I Sc. I i 
I I I I 1"',N-9J 440 I I 
i I 0.01o~I ~'t 9, o.cnnl ~q I 
I ':..>n..'IUJ.. ~UJP.,..£1 tl~IFI(!) 

L..L. 1'.L l'.I. r ·.;. s.;. 
NO. 0..AS51FIU.T!~ . "~ PARTICLE SHAPE ANALYSIS 

I '!>':)UNO 

I SUB•ROCNO 

I A"4GULAII 

S :.JII • A"4..U...,.II 

0' 
FlJ.n 

CRUSH COUNT 10 
Nf:rou:S 

CLAY I SILT 
SANO GRAVEL 

100 flH( W[OIUM I COAHS[ flH( COAOS[ 

I \ 'l 
,. 
I I 

I I I I I 
10 I 

I ~ '1 
11 I I I 

I ~ I I I I I I 
•O I/ 

li 
I I 

I I I I ,! 
I 
I I 

1<11---J 
I I 

V 
11 

I 
I I I I 

I 
I / I I I 

' 
,o 

11 

~ I I I I I fl 
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J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: Hl50 CLIENT: ACTION ON WASTE, Size of 

DEPTH: 3.96M DIANO Sieve No. Opening 

LOCATION TH#14-9l5 PROJECT: HAINES JUNCTION (mm) 

DATE: 95/02/03 REFINERY 6:nJO 63.0 

MADE BY: AL CHECKED: 40COO 40.0 

2800'.) 28.0 

CHARACTERISTICS OF SAMPLE: 20000 20.0 

14000 14.0 

MOIST. CONTo 3.6 CRUSH COUNT: 12500 125 

'll, QRAVEL: 38.3 % fRAC. FACES: 10000 100 

%SAND: 52.8 UOUIDLMT: 5CXXl 5.0 

% SLT: 8.9 PLASTIC LMT: 2000 20 

1250 1.250 

DESCRIPTION OF SAMPLE: REMARKS: 800 0.800 

63) 0.63:J 

GRAVELLY SAND, TRACE 315 0.315 

OF SILT, SW-SM 250 0.250 

C 
<IS 
.r. 
I-.... 
Q) 
C 

ii: ... 
C 
Q) 

~ 
(I) 

a.. 

100 0.100 

BO 0.080 

.oe3 .080 .18 .25.315 .40 83 .80 1.2!i 2.0 5.0 10 12.5 20 2!i .0 !50 83 

100.----~~~-r-,--~---,--r-T---,--,--,----,~,--~~---.---;;7_..._~.........-......---, 

90+-~~~-++----1,--++-+--++---l~+-~-+----l~)l---+-+---1-+-+---I l 

80+--~~~++-~+--+4--1f--l~-+--+-~-+---l-/+-+----+--+---i-+---+----l 

7o-t-~~~~-t-t~-+~t-+-+--+-+--+-~~~~~-+-+--+-l--+-+---l---l 
I 

60+-~~~~--jf-t-~-t-~+-++--++--+~+-~---J.'~---l-+~l--l~-l-+-+---l 

50+-~~~~++-~-+--++-+~+-+---+~+--,,__/-l-~+4--,l-+----+~+---1 

JV 40+-~~~~++~-+~l--+-+--1-1--+--A--~~l---+-1--+-I----.J--~---1 

30-t-~~~~++-~-+--++-f~-l--:i,,,~~~V"'~+--~--+-~+-+~-+--++-+---I 
~~ 

20-r-~~~--++----lf----b,11-v+--+--+--11--+-~--+---1-+--+--+--+-+-+---1 

0-t-----,--,--,---,,-1,'r',-r,--..l-r-!,--t-+-,--,-.l-r-,, h-,.....L-~~~h--~.J..,-.!___Jl-l~--W~T...IT~.........1,, 

% FlnerTha 

Basis Orig. 

Sample 

100.0 

94.3 

88.7 

61.7 

35.1 

31.6 

29.2 

27.7 

20.6 

134 

8.9 

0.01 0.10 1.00 10.00 100.00 
Grain Size (mm) 

'----a_r __ _,j ._j _______ 3A_ND _____ _Jj '-j ____ ORA_va ___ __, 

I.._ ______________ _. 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT TEST HOLE NO: 15-95 
Test hole drilled using o CME 75 rig Test Hole #15-95 located 10 m west, 3 m PROJECT NO: 8054-9 

south of F1(refer to sketch) with solid stem ougers EL.£VATION: 101.287 (m) 

SA ... PLE TYPE .TUBE [8J AUGER 8 BULK [2J LOST OD SPT [I] CORE 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [Il] SLOUGtl [j GROUT [Z] DRILL CUTTINGS D SAND 

:z: •UOUID• eCLAYe 
,-... ~ 0 @ 10 20 30 4ll 20 4ll 60 80 ....J -o E m ..._,, 

:::::E z -.s ~ ~ ~<( 10 ·rr~· 4() soILs DESCRIPTION 20 ~SILT: 80 
I Lu ..J 1.&.1 -f--=---=c..-="-=--l ~_,:.::........:"'---=--=-=-~ 1i:: ....J a... ::IE <( 

Chemical Test 

Results (ASL) 
U >- 0 
~ Vl !:;i 

LoJ ~ ~ ~ 0 
PI.ASTIC M.C. LIQUID 

0 ~ (/) t;; l'-----_,I 
~ 

0.0 

1.0 

H51 

2.0 

3.0 

J H52 

4.0 

5.0 

6.0 

7.0 

8.0 

ORGANICS 
0.1m 

SANDY SILT 
-troce grovel, dense, frozen lo 1.2m 
damp, fine grained sond, low plasticity 

2.4m 
GRAVELLY SILTY SAND 

-dense, moist, grovel to 30 mm diom, 
dork brown 

.3.0m 
SANDY GRAVEL 

-clean, loose, wet, well graded, medium 
to coarse grained so nd 

4.6m 
£ND OF HOLE @ 4.6m 

NOTES: 
-free woter encountered at 3.7 metres 
-no hydrocarbons present 

J.R. Paine & Associates Ltd. LOGGED BY: ~EB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi • No: 

....J > 
0 Lu 
Vl ci 

ML 

SM 

H, ~ 
u 

101.0 

100.0 

99.0 

H q 9ll.O 
td 
H(\ 
td 

-H, q 
GW td 

Hd 
td 

(\ tif 
td 
~A(\ 97.0 
td 
(\t.f 

96.0 

95.0 

94.0 

COMPLETION DEPTH: 4.6 m 
COMPLETE: 95 01 21 

Po e 1 of 1 
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CLIENT: ACTION ON WASTE, DIANO HAINES JUNCTION REFINERY ASSESSMENT 

Test hole drilled using o Cl.IE 75 rig Test Hole #16-95 localed 3.5m east, 2.5m 

with solid stem augers south of G2 (refer to sketch) 

SAMPLE TYPE .TUBE [ZJ LOST [gJ AUGER E3 BULK 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [Iill SLOUGti [j GROUT 
z: •UOUID• ectAYe 

,-... ~ 0 g 10 20 30 40 20 40 60 80 

TEST HOLE NO: 16-95 
PROJECT NO: 8054-9 

ELEVATION: 101.167 (m) 
[ill SPT [I] CORE 

0 DRILL CU1TINGS D SAND 

,_J -o E co .......... 
::::E :z -E- ~ ~ ~ ~ 10 Arf1~A ,a soI1s DESCRIPTION 20 ~SILT: 80 

~ :::::: a: ~ < 1--~-=~,:___:ee,e_--, 

~ ~ ~ ~ 
0 

PU.STIC M.C. LIQUID 

Chemical Test 

Results (ASL) 
CJ >- 0 
~ Vl '< 

,_J > 

0.0 

1.0 

2.0 

3.0 

!>.O 

6.0 

7.0 

8.0 

~ (/) ti') I I 
;g; 

H53 

H54 

H55 

ORGANICS 

SANDY SILT 
-some cloy, dry, light brown, dense, 
low plasticity, fine grained so nd 

-gravelly with depth 

3.7m 
SANDY GRAVEL 

-clean, wet, loose, wel I graded, coarse 
rained sand osslbl h drocarbons 

4.3m 
SANDY SILT 

-some clay, fine groined sand, trace 
ravel oxidation around ravel 

4.6m 
END OF HOLE @ 4.6 m 

NOTES: 
-free water at 4.0 metres 
-very slight hydrocarbon odour noted 
in sample H54, however, chemical 
anatysis indicates absence 

J .R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 

0 ~ 
VI &...I 

101.0 

100.0 

ML 

99.0 

98.0 

-HS-4 chemical test results: 
-<40 ppm (TEH) 

97.0 

96.0 

95.0 

94.0 

COMPLETION DEPTH: 4.6 m 
COMPLETE: 95 01 21 

Po e 1 of 1 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFINERY ASSESSMENT TEST HOLE NO: 17-95 
Test hole drilled using o CME 75 rig Test Hole #17-95 localed 3.0m south of PROJECT NO: 805-4-9 

with solid stem ougers J7 (refer to sketch) ELEVATION: 102.618 (m) 
SAt.f PLE TYPE .TUBE [ZJ LOST [gj AUGER §BULK OIJ SPT [I] CORE 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [III] SLOUGti [j GROLJT 0 DRILL CUTIINGS D SAND 

auouma ecLAY• 
....I --~o z-~10~2~0-~~~~~ ro~~~ 

E >- 2 Q •PLASTIC• SOILS DESCRIPTION •SILT• Chemical Test 
'5: : ~ ~ ~ 10 20 ~ ~ 1--=20---"~~~=--=~~ 

o E 
~ --oz 

u >-
!:i::: ....111.31:< ( ) 
&.,.I ~ ~ ~ Pl.ASTie M.c. uou10 Results ASL 
C ~VJ z I • I 

~ Vl ~ 
_. > 
0 &.,.I 

V) ci 

0.0 

1.0 

2.0 

3.0 

4.0 

5 ... 

6.0 

7.0 

8.0 

10 20 ~ 

H57 

ORGANICS 
0.1m 

SANDY SILT 
-some clay, some gravel, dense, firm, 
dry, troces of oxidation, fine groined· 
sand, brown, no hydrocarbon presence 

-becomes irace grovel 

-becomes moist and less firm 

-becomes clayey, medium plasticity 

-40 mm thick coarse sand lens occurs 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 

102.0 

101.0 

100.0 

99.0 

ML 

98.0 

97.0 

96.0 

95.0 

SP 

COMPLETION DEPTH: 10.6 m 
COMPLETE: 95 0 I 21 

Pa e 1 of 2 
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CLIENT: ACTION ON WASTE, DIAND 

Test hole drilled using o CME 75 rig 
with solid stem augers 

SAMPLE TYPE .TUBE 

BACKFILL TYPE .BENTONITE 

8.0 

9.0 H56 

10.0 

11.0 

12.D 

13.D 

14.D 

15.D 

16.0 

HAINES JUNCTION REFINERY ASSESSMENT 

Test Hole # 17-95 localed 3.0m south of 

IZJ LOST 

D PEA GRAVEL 

J7 (refer lo sketch) 
(SJ AUGER 

ITID SLOUGti 

-groinsize and hydrometer 
analysis performed on H58 

§BULK 

~GROUT 

10.6m 
END OF HOLE @ 10.6m 

NOTES: 
-slotted well placed in this hole 
(advanced with solid stem augers) 

-static water level at 5.0 m noted 
when collecting water samples 
95/1/31 

-falling head slug injection test 
performed 95/1/31 

J .R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fl . No: 

T[STHOLENO: 17-95 
PROJECT NO: 8054-9 

ELEVATION: 102.618 (m) 
DIJ SPT [I) CORE 

~ DRILL CUTIINGS D SAND 

lill 

93.0 

92.0 

91.0 

90.0 

89.0 

88.0 

87.0 

COMPLETION DEPTH: 10.6 m 
COMPLETE: 95 0 I 21 

Po e 2 of 2 
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J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: Hl58 CLIENT: ACTION ON WASTE, Size of '!I, Finer The 

DEPTH: 8.84·9.14M DIANO Sieve No. Opening Basis Orig. 

LOCATION TH#17·98 PROJECT: HAINES JUNCTION (mm) · Sample 

DATE: 95/02/06 REFINERY ASSESMEN e:nxJ 63.0 

MAOEBY: RL CHECKED: 4CO'.X) . 40.0 

200'.Xl 28.0 

CHARACTERISTICS OF SAMPLE: 2CXXX) 20.0 

MOIST. CONT; 10.7 

% GRAVE.: 4.2 

% SAND: 37.3 

% SR.T: 58.5 

DESCRIPTION OF SAMPLE: 

SANDY SILT, SOME CLAY 

ML 

C 
«s 
.c 
I-... 
Q) 
C 

u::: -C 
Q) 
0 ... 
Q) 
a. 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
0.01 

140CO 14.0 

CRUSH COUNT: 12500 12.5 

% FRAC. PACES: 1 CXXX) 10.0 100.0 

UQUIDLMT: 5CXX) 5.0 95.8 

PLASTIC LMT: 2CXXl 2.0 00.7 

1250 1.250 88.0 

REMARKS: 800 0.800 85.5 

630 0.630 82.9 

315 0.315 75.6 

REFER TO HYDROMETER ANALYSIS FOR 250 0.250 

CLASSl'ICA TION 01' FINE QRA.INED SOILS 160 0.160 68.7 

80 0.080 58.5 

.063 .080 . 18 .25 .315 .40 83 .80 1.25 2.0 5.0 10 12.5 20 25 40 50 83 

~ 
.,.,..,.. 

.,,,~ r" 

~ 

./ 
~I'" 

/r 
II( 

I II I I I I I I T I 

0.10 1.00 10.00 100.00 
Grain Size (mm) 

.__ __ 511._r __ ...J! I._ _______ SA_ND _____ __1j I._ ____ GRA_ve.. ___ __. 

, ______________ __J 
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J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

EDMONlON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER -PROJECT _LIEHT lu.'.TE _ RE:~.~DED 

HAINES JUtCI'ICN --- ,~---~- ASS ., A~i-; nn t'rl • • ~ 100" In? /1 t;. 
Sit.. I SAMP1.~ T'TPE I OE:PTH r'Jl.E NQ (IEl..D NO. /LAB ~O 

8.8m #17-95 H 58 

GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS 

j°'•f'NER ~·""[RI DIA. "';'.P'INVI lorA. ~,.:,u !I(','( BY St EV?: t!Y BY BT MATERIAL TYPE 0
/ 0 OF TOT.C.L S.:.MP\...E S:zc \W('~T Sil!: W(JCXT mm wEP'HT I r.un wEtCHT I . 

I I I ll'l,1"11-' ss 1(").m'-11 '<[-... 

I I ll'l.c-,4C,I 5'5 "' ("¥-,?. I ? 'T 
I a.o~? I c;,,,.... II"\ I"',(-,? I 1~ 

I / I lf"l,I"'\?~, '-I~ b.0:>1 I ?n 
I I D Clio! 4C::. I 

i I o.o,? I 1..11 I i 
I I I I '"~' '<1- I I 

i I I lo.~..J3.1..1 I 
I r~~,.~ ~I.UP._£1 ,,..,1F1E~ 

LL P.L P.l, s.;. NO. (1AS~IFl(.Af!~N 
' .. ~ PARTICLE SHAPE ANALYSIS 

I 'P':)VNO 

SJ8-RCX:NO 

&"GUL&1' 

S:Jl!•&N~1' 

o, n.,.n 
CRUSH COUNT 10 

11£rt>U:S 

CLAY I SILT 
SAND GRAVEL 

100 ,1N( W[OIIJW I COAHS[ FINE COAlll:S[ 
I 

I II I I I I 
I ,, I I I I I 

10 

I 1
1
1 

I 

,1 
I 

I ,I. I I I I 
oo 

ill 
I 

I I I I 'I I 
I 11 I I J(·~I 11 I 

I 
11 

I 
I 1 I I I I ,o I I I 

-
I 1/v Ill I I : II ~ 

~ 

il11 I I I : ,o I / ' I 

g I ./ ''I I 
I I, I I 

/ ,, I I, I I 40_,_ ,, I I f.-L 

I. I I 
I ,,,,,, ;I I I ,: I f 

lO I I I I 

--V V 
I 

,1 
I I 

11 

I 'I I I I I: 
lO I I I 

I 

11 

I I ii I 11 
I I I I 

'Ir 
IC I I 

I I I 1' 
I 

I I I ii I 
0 I I I 

.001 .010 .100 1.000 10.000 100.0 
.r.M11t:iW:.:.~'.LLJl!.tll\U 

LA80P.ATORY'S PE~~.'.'.RKS -------------

Clayey Silt I ML 
c:.TE SAMPLE) ---------­

~TE RECEIVED---------­

TE':HNlCl.:ON(SJ ---------­

CHECKED 8Y ----------
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REFIN[RY ASSESSMENT T[ST HOLE NO: 18-95 
Test hole drilled using o CWE 75 rig Test Hole #18-95 localed 3 m west PROJECT NO: 8054-9 

of ca (refer to sketch) with solid stem augers ELEVATION: 100.10 (m) 

SA~PLE TYPE .TUBE 

BACKFILL TYPE .BENTONITE 

[2] LOST [gJ AUGER §BULK 

~ GROLIT 

[lIJ SPT [I] CORE 

~ DRILL CUTTINGS D SAND D PEA GRAVEL ill] SLOUGH 
z: •UOUID• eClAYe 
@ 10 20 30 40 20 40 60 80 ....I -o E m ...._.,. 

:::E :z 
~~1---------'-'10'--"'-=-!F-----=-c....~·-"°c::...._____i SOILS DESCRIPTION 20 toSILT: 80 
~~ 1--=-----=-_cc~-~ 

~ PLASTIC M.C. LIQUID 

Chemical Test 

Results (ASL) 
U ;,- 0 

~ Vl '< 
.....I > 
0 LLJ 

0.0 

1.0 

2.0 

3.,-

4.0 

5.0 

6.0 

7.0 

11.0 

t::i I • I 
~ 10 20 

ORGANICS 
0.1m 

SILTY GRAVELLY SAND 
-damp and frozen lo 1.2m, dense, 
difficult drilling - possibly cobbles, 

1.5m 
SANDY GRAVEL 

-some sill, brown, moist, well graded, 
traces of oxidation, medium dense, 

2.4m 
GRAVEL 

-some sond, coarse sand, brown, wet 
( free water), traces of oxld ation, 
loose 

5.2m 
SANDY SILT 

-some clay, medium plosticity, trace 
gravel, moist, dense, brown 

J.R. Paine & Associates Ltd. LOGGED BY: ~EB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi • No: 

SM 

Vl ci 

td 
Uf 
td 
H~ 
A~ 

100.0 

99.0 

911.0 

-H, f 
A~ 97.0 
H~ 
A~ 
hf 
A~ 
Hi~ 

""" A ~ 
~" ~ A f 

A~ 
4 A ~ 96.0 
A~ 
Hf 
td 
q A 4 
u 
Hi 
u 
H~ 
A <I 

<IA f 95.0 

94.0 

ML 

93.0 

COMPLETION DEPTH: 12.2 m 
COMPLETE: 95 01 21 

Po e 1 of 2 
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CLIENT: ACTION ON WASTE, DIAND HAINES JUNCTION REJINERY ASSESSMENT 

Test hole drilled using o CME 75 rig Test Hole #18-95 located :S m west 

with solid stem augers of C8 (refer to sketch) 

SA~PLE TYPE .TUBE [Zj LOST ~AUGER §BULK 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [IlJ SLOUGti [jGROUT 

z •L.l(lUID• 
..- ~ o g 10 20 30 40 
E >- z: < .6.PLASTICA 

'[ ; ~ ~ ~ 10 20 30 40 

1.1.1 ~ ~ ~ 0 
FUSTIC M.C. LIQUID 

o <Vlv, I I 
V') ~ 

8.0 

9.0 

10.0 

11.0 

12.0 H59 

13.0 

14.0 

1S.O 

16.0 

SOILS DESCRIPTION 

SANDY SILT 
-some clay, medium plosticlty, moist, 
stiff brown, dense 

12.2m 
END OF HOLE @ 12.2 m 

N0T£S: 
-free woter encountered al 3.0 metres 
-no conlaminolion encounlered here 
-bentonite slurry injected into hole 
prior to backfilling 

.6.SILT A 
20 40 60 80 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 

TEST HOLE NO: 18-95 
PROJECT NO: 8054-9 
ELEVATION: 100.10 (m) 

[ID SPT [lJ CORE 

[Zl DRILL CUTTINGS D SAND 

Chemical Test 
...I -o E 
CD.._.., 
::::::E :z 

U >- 0 
~ V> ~ 

ML 

__J > 
0 LI.I 
V> ci 

92.0 

91.0 

90.0 

89.0 

88.0 

87.0 

86.0 

85.0 

COMPLETION DEPTH: 12.2 m 
COMPLnE: 95 0 I 21 

Po e 2 of 2 
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J. R. Paine & Associates Ltd 
CONSULTING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: H59 CLIENT: ACTION ON WASTE, Size of 

DEPTH: 11.89-12.19M DIANO Sieve No. Opening 

LOCATION TH#18-9S PROJECT: HAINES JUNCTION (mm) 

DATE: 95/02/06 REFINERY ASSESMEN e:nx:J 63.0 

MADE BY: RL CHECKED: 4000.J 400 
2800) 28.0 

CHARACTERISTICS OF SAMPLE: 20CCI() 20.0 

MOIST. CONT~ 13.0 

% GRAVEL: 6.5 

% SAND: 39.5 

%SLT: 54.0 

DESCRIPTION OF SAMPLE: 

SANDY SILT, SOME CLAY, 

TRACE GRAVEL, 

ML 

C 
as 
..c 

. I-... 
Q) 
C 
u:: ... 
C 
Q) 

~ 
Q) 
a.. 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

' 

14000 14.0 

CRUSH COUNT: 12500 12.5 

% PRAC. FACES: 10000 10.0 

UQUIDLMT: 500'.) 5.0 

PLASTIC LIMIT: 20CO 2.0 

1250 1.250 

REMARKS: 800 0.800 

630 0.630 

315 0.315 

REFER TO HYDROMETER ANALYSIS FOR 250 0250 

CLASSIFICATION OF l'INE GRAINED SOILS 160 0.160 

80 0.080 

.003 .oso .1e .25.315 .,o eJ .so 1.25 2.0 5.0 10 12.5 20 25 40 50 e3 

/ 
./ 

V 
V 

~ 

l/~ 

I.,' 

/ v 
V 

I I I 11 II 1 

%Finer The 

Basis Orig. 

Sample 

1000 

935 

84.9 

81.8 

79.0 

76.6 

70.4 

63.7 

54.0 

-

-

I 0 
0.01 0.10 1.00 10.00 100.00 
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RESULTS OF ANALYSIS - Sediment/Soil Fila No. E7335 

I 
H9 H10 H12 H17 H20 

I 95 02 06 95 02 06 95 02 06 95 02 06 95 02 06 

I PhYsical Tests 
Moisture % 7.0 9.7 5.1 6.0 11.1 

I Organochlorida Pesticides 
Aldrin <0.001 
alpha-BHC <0.001 

I beta-BHC <0.002 
gamma-BHC (Lindane) <0.001 
delta-BHC <0.001 

I 
cis-Chlordane (alpha) <0.001 
trans-Chlordane (gamma) <0.001 
2,4'-DDD <0.001 
4,4'-DDD <0.001 

I 
2,4'-DDE <0.002 

4,4'-DDE <0.001 
2,4'-DDT <0.001 

I 
4,4'-DDT <0.002 
Dieldrin <0.001 
Endosulfan I <0.001 

I 
Endosulfan II <0.001 
Endosulfan Sulfate <0.001 
Endrin <0.005 
Endrin Aldehyde <0.001 

I 
Heptachlor <0.002 

Heptachlor Epoxide <0.001 
Methoxychlor <0.005 

I 
Mirex <0.001 
cis-Nonachlor <0.001 
trans-Nonachlor <0.001 

Oxychlordane <0.001 

I Toxaphene <0.030 

Extractablas 
Oil and Grease 11600 

I Total Extr Hydrocarbons (C9-40) 618 <40 213 <40 
Total Extr Hydrocarbons_(Cl0-30) 606 <40 213 <40 

I 
I Results are expressed as milligrams per dry kilogram except where noted. 

<=Less than the detection limit indicated. 

I 
I Page 1 
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A5Lf 
RESULTS OF ANALYSIS - Sediment/Soil Fila No. E7335 

H40 H42 H45 H47 H50 

95 02 06 95 02 06 95 02 06 95 02 06 95 02 06 

Ph~sical :,tests 
Moisture % 8.6 14.1 9.9 5.6 

Extractablas 
Oil and Grease 
Total Extr Hydrocarbons (C9-40) 851 <40 554 <40 
Total Extr Hydrocarbons (Cl0-30) 840 <40 553 <40 

Results are expressed as milligrams per dry kilogram except where noted. 
<=Less than the detection limit indicated. 
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RESULTS OF ANALYSIS - Sediment/Soil 

Physical Tests 
Moisture % 

Extract ables 
Oil and Grease 
Total Extr Hydrocarbons (C9-40) 
Total Extr Hydrocarbons (Cl0-30) 

A5Lf 

H54 

95 02 06 

6.5 

<40 
<40 

Fila No. E7335 

Results are expressed as milligrams per dry kilogram except where noted. 
<=Less than the detection limit indicated. 

Page 3 
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A5lf 
Appendix 1 - METHODOLOGY File No. E7335 

Samples were analyzed by methods acceptable to the appropriate regulatory 
agency. Outlines of the methodologies utilized are as follows: 

Moisture 

This analysis is carried out gravimetrically by drying the sample to constant 
weight at 103 C. 

Organochloride Pesticides in Sediment/Soil 

This analysis is carried out in accordance with U.S. EPA Method 8080 (Publ. 
# SW-846 3rd ed., Washington, DC 20460). The procedure involves a solvent 
extraction with acetonitrile. The extract is then solvent exchanged to 
hexane followed by an alumina column clean-up. The final extract is analysed 
by dual capillary column gas chromatography with electron capture detection. 

Oil and Grease in Sediment/Soil 

This analysis is carried out by extracting the sample with hexane. The 
extract thus produced is evaporated to dryness and the residue weighed to 
determine gravimetric oil and grease. 

Total Extractable Hydrocarbons in Sediment/Soil 

This analysis is carried out in accordance with U.S. EPA Method 3500/8015 
(Publ. # SW-846 3rd ed., Washington, DC 20460). This procedure involves 
hexane/ acetone extraction followed by analysis of the extract by capillary 
column gas chromatography with flame ionization detection. 

Page 4 
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APPENDIX2 

I HYDROCARBON 
I DISTRIBUTION 

REPORTS 
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I 
I 
I 
I 
s 

• • (mV) 

I 
I 
I 
Time 

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E7335 1 
Sample acquired: FEB 13, 1995 12:59:45 

File Name: c:\TBH\TBHFBB13.l2R , Sample Name: B7335 l 

Sequence file: TBHFBB13 

[ill] 

c-------oaaolin•---------1 1--------------Bea,ry-Oila------------------------------> 
1------Kineral Spirita------1 

I------------------------Di•••l-------------------------1 

,,JJ IL LI 
., , 1 _M·•'~~--~.UM\~J..}.J..J I 

~ ___ __,,_ __ _.,._. --"""-~-------------------~ 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

I
Jmin) 
. I I I 

I 
I 
I 
I 
I 
I 
I 
I 

<C9-----C10--------------------C20--------------C30-----------------> 

ASL Sample ID: E7335 1* 

HYDROCARBON RANGE (C#) 

8.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

( <ClO) 
(C10-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.4 
86.9 

8.7 
4.1 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 



I 
I 
I 
I 
I 
s 

' • (mV) 

I 
I 
I 
Time 

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E7335 ! 
Sample acquired: FBB 10, 1995 

File Name: c:\TBH\TBHFBB09.J9R 

Sequence file: TBHFBB09 

05:02:51 

, Sample Name: B7JJS 1 

[ID] 

~-------Gaaolin•---------1 1--------------H••TY-Oila------------------------------>! 
I 
j 1------Kineral Spirita------1 
· I------------------------Di•••l-------------------------1 I 

: 
-

I I I I j 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

-min) I I I 
<C9-----C10--------------------C20--------------C30-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7335 >* 
HYDROCARBON RANGE (C#) 

8.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

(<ClO) 
(C10-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.3 
67.1 
3.0 

29.8 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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Time 

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E7335 4'" 
Sample acquired: FBB 10, 1995 05:49:47 

File Name: c:\TBH\TBHFBB09.42R , Sample Name: 67335 5 

Sequence file: TBHFBB09 

[HTI] 

_c-------oaaolin•---------1 1--------------Hea,ry-Oila------------------------------> 
!------Mineral Spirit•------! 

I------------------------Dieael-------------------------1 

ll 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

'min) I I I 
<C9-----C10--------------------C20--------------C30-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7335 4-* 
HYDROCARBON RANGE (C#) 

8.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

(<C10) 
(C10-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.2 
96.2 
3.3 
0.5 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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• s 

I 
(mV) 

I 
I 
I 

Time 

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E7335 § 
Sample acquired: PBB 10, 1995 05:49:47 

Pile Name: c:\TBH\TBHPBB09.41R , Sample Name: B7335 4 

Sequence file: TBHPBB09 

c-- -- - - -oaaoline- - - ----- - I 1------- ---- - --Heavy-oil•- - - .----- --- --- - - - _ - - --- ------> 
1------Kineral Spirit•------! 

I------------------------Di•••l-------------------------1 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

~min) <C9-----cio--------------------c!o--------------c1o-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7335 ~ 

HYDROCARBON RANGE (C#) 

8.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 
Carbon 20 to Carbon 
Greater than Carbon 

(<ClO) 
20 (C10-C20) 
30 (C20-C30) 
3 O ( >C3 0) 

RELATIVE AMOUNT (%) 

0.0 
o-. 0 

32.7 
67.3 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 



I 
I 
I 
I 
I 
s 

• s 

I 
(mV) 

I 
I 
1. 
Time 

-

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E7335 O· 
Sample acquired: FBB 10, 1995 06:36:35 

File Name: c:\TBH\TBHFBB09.44R , Sample Name: B7335 7 

Sequence file: TBHFBB09 

~-------oaaoline---------1 1--------------Bea,ry-oila------------------------------> 
1------Kineral Spirita------1 
I------------------------Dieaal-------------------------1 

11.1 

~--__....,.__,,__,....11~.~- ..... 
Li I l 
?• ..... --~,., ... ""' ....... '-'J...l-.1...._._. ......... _._.,__,..-.--...... ____________ -1 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

.min) <C9-----c!o--------------------c~o--------------clo-----------------, 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7335 '* 
HYDROCARBON RANGE (C#) 

8.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 
Carbon 20 to Carbon 
Greater than Carbon 

(<ClO) 
20 (C10-C20) 
30 (C20-C30) 
30 (>C30) 

RELATIVE AMOUNT (%) 

0.3 
81. 5 
14.7 

3.5 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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I 
I 
I 
I 
s 

I 
s 

I 
(mV) -

I 
I 

-

1. 
Time 

I 

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME : E7 3 3 ~ ';f, 
Sample acquired: FBB 10, 1995 06:36:35 

File Name: c:\TBH\TBHFBB09.43R , Sample Name: B7335 6 

Sequence file: TBHFBB09 

l-------Gaaolin•---------1 
1------Hin•ral Spirit•------1 

1--------------Rea,ry-Oila------------------------------> 

I------------------------Di•••l-------------------------1 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

~n> <C9-----clo--------------------c!o--------------c1o-----------------, 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7335 :ff' 

HYDROCARBON RANGE (C#) 

8.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 
Carbon 20 to Carbon 
Greater than Carbon 

(<ClO) 
20 (C10-C20) 
30 (C20-C30) 
30 (>C30) 

RELATIVE AMOUNT (%) 

0.0 
96.6 
2.2 
5.0 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 



I 
I 
I 

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E7335 8 IH45I 
Sample acquired: FBB lJ, 1995 ll:2J:5l 

File Name: c:\TBH\TBHFBB1l.07R , Sample Name: B7JJ5 8 

Sequence file: TBHFBBll 

I I -r-------oaaolin•---------1 
I 1------Kinaral Spiri~•------1 

1--------------Haa'f'Y-Oila------------------------------> 

. 1 I------------------------Di•••l-------------------------1 

' J 
I 
s 

I 
(mV) 

I 
I 
I 
Time 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

rin) I I I 
<C9-----C10--------------------C20--------------C30-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7335 8* 

HYDROCARBON RANGE (C#) 

8.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

(<ClO) 
(C10-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.8 
98.4 
0.8 
0.0 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample .. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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I 
I 
I 
I 
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• s 

I 
(mV) 

I 
I 
I 
Time 

-

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E7335 9 IH47I 
Sample acquired: PBB 13, 1995 11:23:51 

File Name: c:\TBH\TBHPBB13.08R , Sample Name: B7335 9 

Sequence file: TBHPBB13 

~-------oaaolin•---------1 1--------------H•a,ry-oil•------------------------------> 
1------Hineral Spirit•------! 
I------------------------Di•••l-------------------------1 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

'min) I I I 
<C9-----C10--------------------C20--------------C30-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7335 9* 

HYDROCARBON RANGE (C#) 

8.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

(<ClO) 
(C10-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

44.7 
0.0 

56.1 
0.0 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 



I 
I 
I 
I 
I 
s 

• s 
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(mV) 
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Time 

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E7335 10 
Sample acquired: PBB 13, 1995 12:12:17 

Pile Name: c:\TBH\TBHPBB13.10R , Sample Name: B7335 10 

Sequence file: TBHPBB13 

c-------Gaaoline---------1 1--------------Bea,ry-oil•---.--------------. -----------> 
1------Kineral Spirit•------! 

I------------------------Di•••l-------------------------1 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

'min) I I I 
<C9-----C10--------------------C20--------------C30-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7335 10* 

HYDROCARBON RANGE (C#) 

8.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 
Carbon 20 to Carbon 
Greater than Carbon 

(<ClO) 
20 (C10-C20) 
30 (C20-C30) 
30 (>C30) 

RELATIVE AMOUNT (%) 

0.8 
a1·. 9 
11.1 

0.4 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of conunon petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 



I 
I 
I 
I 
I 
s 

• s 

I 
(mV) 

-

-

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: 
Sample acquired: PBS 10, 1995 08:59:26 

Pile Name: c:\TBH\TBHPBB09.SOR , Sample Name: B7341b 6aal 

Sequence file: TBHPBB09 

E7335-11 

~-------Gaeoline---------1 1--------------BeaT)'-Oil•------------------------------> 

1------Kineral Spirit•------! 
I------------------------Di•••l-------------------------1 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 38 

~minl <C9-----clo--------------------c!o--------------c!o-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7341& ~aslt ,~~~-" 
HYDROCARBON RANGE (C#) 

Less than Carbon 10 
Carbon 10 to Carbon 
Carbon 20 to Carbon 
Greater than Carbon 

(<ClO) 
20 (C10-C20) 
30 (C20-C30) 
30 (>C30) 

8.0Dilution 

RELATIVE AMOUNT (%) 

0.0 
18.7 

102.9 
2.7 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 



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

1988 Triumph Street, Vancouver, B.C., Canada VS L I KS analytical 

service 

laboratories 

It d . 

A5Lf 

FAX: (6041253-6700 TEL: 1604) 253-4188 

CHEMICAL ANALYSIS REPORT 

Date: 

ASL File No. 

Report On: 

Report To: 

Attention: 

Received: 

February 15, 1995 

E7334 

Water Analysis 

J. R. Paine and Associates Ltd. 
14BumsRoad 
Whitehorse, YT 
VIA4Y9 

Mr. Michael Billowitz 

February 7, 1995 

ASL ANALYTICAL SERVICE LABORATORIES LTD. 
per: 

~?IL 
Cameron McLean, B.Sc Dawn Gilbert 
Project Chemist Supervisor, Trace Organics Lab 

Specialists in Environmental Chemistry 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

115W 
RESULTS OP ANALYSIS - Water 

W12 

95 02 06 

Total Metal§ 
Arsenic T-As 0.0019 
Barium T-Ba 0.027 
Cadmium T-Cd <0.0002 
Chromium T-Cr <0.015 
Cobalt T-Co <0.015 

Copper T-Cu <0.010 
Lead T-Pb 0.003 
Mercury T-Hg <0.00005 
Molybdenum T-Mo <0.030 
Nickel T-Ni <0.020 

Selenium T-Se <0.0005 
Silver T-Ag <0.015 
Tin T-Sn <0.30 
Zinc T-Zn 0.014 

Results are expressed as milligrams per litre except where noted. 
<=Less than the detection limit indicated. 
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RESULTS OF ANALYSIS - Water 

Halogenated Volatiles 
Brornodichlorornethane 
Brornoforrn 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 

Chloroform 
Chlorornethane 
Dibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 

1,1-Dichloroethylene 
Dichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropylene 
trans-1,3-Dichloropropylene 

1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl Chloride 

Non-halogenated Volatiles 
Benzene 
Ethylbenzene 
Styrene 
Toluene 
meta- & para-Xylene 

ortho-Xylene 

A5Lf 

WlO 

95 02 06 

<D.001 
<0.001 
<0.001 
<0.001 
<0.001 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<0.001 
<0.005 
<0.001 
<0.001 
<0.001 

0.008 
<0.001 
<0.001 
<0.001 
<0.001 

<0.001 
<0.001 
<0.001 

<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 

<0.0005 

Results are expressed as milligrams per litre except where noted. 
<=Less than the detection limit indicated. 
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RESULTS OF ANALYSIS - Water 

Polyaromatic Hydrocarbons 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(a)pyrene 

Benzo{b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 

7,12-Dimethylbenz(a)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
3-Methylcholanthrene 

Naphthalene 
Phenanthrene 
Pyrene 

115Lf 

Wll 

95 02 06 

<0.0005 
<0.0005 
<0.0002 
0.00003 
<0.00001 

<0.00001 
<0.0001 
<0.00001 
<0.0001 
<0.00001 

<0.0001 
<0.0001 
<0.0001 
<0.00001 
<0.0001 

<0.0002 
<0.0002 
<0.0002 

Results are expressed as milligrams per litre except where noted. 
<=Less than the detection limit indicated. 
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RESULTS OF ANALYSIS - Water 

Orqanochloride Pesticides 
Aldrin 
alpha-BHC 
beta-BHC 
garnma-BHC (Lindane) 
delta-BHC 

cis-Chlordane (alpha) 
trans-Chlordane (ganuna) 
2,4'-DDD 
4,4'-DDD 
2,4'-DDE 

4,4'-DDE 
2,4'-DDT 
4,4'-DDT 
Dieldrin 
Endosulfan I 

Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 

Heptachlor Epoxide 
Methoxychlor 
Mirex 
cis-Nonachlor 
trans-Nonachlor 

Oxychlordane 
Toxaphene 

Extractables 
Total Extr Hydrocarbons (C9-40) 
Total Extr Hydrocarbons (Cl0-30) 

A5Lf 

W12 

95 02 06 

1. 6 
1.4 

WlO 

95 02 06 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<0.001 
<0.001 
<0.001 
<0.001 
<0.002 

<0.0005 
<0.010 
<0.001 
<0.001 
<0.0005 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

<0.010 
<0.030 

3.3 
3.3 

Results are expressed as milligrams per litre except where noted. 
<=Less than the detection limit indicated. 
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RESULTS OF ANALYSIS - Water 

organophosphate Pesticides 
Azinphos methyl 
Carbophenothion 
Diazinon 
Dimethoate 
Fenitrothion 

Fensulfothion 
Fenthion 
Fonofos 
Malathion 
Methamidophos 

Mevinphos 
Parathion 
Parathion Methyl 
Phosmet 

115Lf 

W10 

95 02 06 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<0.001 
<0.001 
<0.001 
<0.001 
<0.005 

<0.001 
<0.001 
<0.001 
<0.001 

Results are expressed as milligrams per litre except where noted. 
<=Less than the detection limit indicated. 
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J15Lf 
Appendix 1 - METHODOLOGY File No. E7334 

Samples were analyzed by methods acceptable to the appropriate regulatory 
agency. Outlines of the methodologies utilized are as follows: 

Metals in Water 

These analyses are carried out in accordance with procedures described in 
"Standard Methods for the Examination of Water and Wastewater" 18th Edition 
published by the American Public Health Association, 1992. The procedures 
involve a variety of instrumental analyses including atomic emission 
spectrophotometry (ICP) and atomic absorption spectrophotometry (AA) to 
obtain the required detection limit for each element. Specific details are 
available on request. 

Volatile Organic Priority Pollutants in Water 

This analysis is carried out in accordance with U.S. EPA Method 624 and 524. 
These procedures involve purge and trap extraction of the sample and 
subsequent analysis of the volatile components by capillary column gas 
chromatography with mass spectrometric detection. 

Polynuclear .Aromatic Hydrocarbons in Water 

This analysis is carried out in accordance with U.S. EPA Method 3510/8270. 
(publ. #SW-846, 3rd Ed., Washin~on, DC 20460). This method involves the 
extraction of the sample with methylene chloride followed by silica column 
chromatography cleanup. Toe resulting extract was analysed by capillary 
column gas chromatography with mass spectrometric detection. 

Organochloride Pesticides in Water 

This analysis is carried out in accordance with U.S. EPA Method 3510/8080 
(Puhl. #SW-846 3rd ed., Washington, DC 20460). Toe procedure involves a 
solvent extraction using dichloromethane. Toe extract is then solvent 
exchanged to hexane followed by an alumina column clean-up. Toe final 
extract is analysed by dual capillary column gas chromatography with electron 
capture detection. 

Total Extractable Hydrocarbons in Water 

This analysis is carried out in accordance with U.S. EPA Method 3510/8015 
(Puhl. #SW-846, 3rd Ed., Washington, DC 20460). Toe procedure involves 
extraction with methylene chloride. Toe extract is then reduced in volume 
and analysed by capillary column gas chromatography with flame ionization 
detection. 

Page 6 
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A&W 
Appendix 1 - METHODOLOGY (cont'd) File No. E7334 

Organophosphate Pesticides in Water 

This analysis is carried out in accordance with U.S. EPA Method 8140 (Puhl. 
# SW-846 3rd ed., Washington, DC 20460). The procedure involves a solvent 
extraction of the sample foflowed by analysis by capillru:y column gas 
chromatography with thermionic detection. 

Page 7 
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HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E7334 1 
Sample acquired: FBB 9, 1995 01:20:29 

File Name: c:\TBH\TBHFBB0B.30R , Sample Name: 67334 l 

Sequence file: TBHFBBOB 

c-------oaaolin•---------1 1--------------Raa....,,-Oila------------------------------> 
1------Hinaral Spirita------1 
I------------------------Di•••l-------------------------1 

I l LL I 
~ 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

lmin) I I I 
<C9-----C10--------------------C20--------------C30-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7334 l* 

HYDROCARBON RANGE (C#) 

l.ODilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

( <ClO) 
(Cl0-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.1 
2.9 

82.2 
14.9 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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Time 

HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E7334 2 
Sample acquired: PBB 9, 1995 02:07:27 

File Name: c:\TBH\TBHPBB08.31R , Sample Name: B7334 2 

Sequence file: TBHPBB08 

-------oaaolin•---------1 1--------------Reavy-Oila------------------------------> 
1------Mineral Spirit•------1 
I------------------------Di•••l-------------------------1 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

(min) 

I <C9-----cio--------------------c!o--------------c!o-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7334 2* 

HYDROCARBON RANGE (C#) 

1.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

(<ClO) 
(C10-C20) 
(C20-C30) 
( >C3 0) 

RELATIVE AMOUNT (%) 

0.4 
88.7 
8.6 
2.4 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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HYDROCARBON DISTRIBUTION REPORT 

SAMPLE NAME: E7334 3 
Sample acquired: FBB 9, 1995 02:07:27 

File Name: c:\TBH\TBHFBB0B.32R , Sample Name: 87334 3 

Sequence file: TBHFBBOB 

-------Gaaolin•---------1 1--------------Reavy-Oila------------------------------> 
1------Kin•ral Spirita------1 

I------------------------Di•••l-------------------------1 

6 8 10 12 14 18 18 20 22 24 26 28 30 32 34 38 

rmin) I I I 
<C9-----C10--------------------C20--------------C30-----------------> 

I 
I 
I 
I 
I 
I 
I 
I 

ASL Sample ID: E7334 3* 

HYDROCARBON RANGE (C#) 

1.0Dilution 

Less than Carbon 10 
Carbon 10 to Carbon 20 
Carbon 20 to Carbon 30 
Greater than Carbon 30 

(<C10) 
(C10-C20) 
(C20-C30) 
(>C30) 

RELATIVE AMOUNT (%) 

0.4 
66.2 
28.4 
5.1 

The Hydrocarbon Distribution Report is intended to assist you in 
characterizing the hydrocarbon product present in a given sample. 
The scale at the top of the chromatographic trace represents the 
hydrocarbon range of common petroleum products. Comparison of 
this report with those of reference standards may also assist you 
in the identification of the hydrocarbon product detected in your 
sample. The second part of the report is a table that expresses 
the relative amount of hydrocarbon product present in the ranges 
specified. 
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APPENDIX "D" 

Various Information Related to Chemical Analyses and Interpretations 
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- - - - - - - - - - - - -
SAMPLE 

NO. 

P7 

P2 

P12 

P20 

P26 

P28 I 

P32 

P36 

P39 

P49 

p~ 

P53 

P57 

P59 

PS5 

W4 (water) 

NOTES: 

TABLE THREE 
SUMMARY OF CHEMICAL TEST RESULTS - TEST PIT PROGRAM 

LOCATION CONTAMINANT TYPE OF CONCENTRATION 

AREA ANALYSIS (mg/Kg) - UON 

TP 2-94 halog. volatiles < det 

oil & grease 5230 

TP 1-94 oil & grease <50 

TP 3-94 pipe teh 1040 

TP 5-94 existing well oil & grease 350 

TP 9-94 oil & grease <50 

TP 10-94 feed tank teh 2920 

PAH <det 

TP 10-94 feed tank oil & grease 466 

TP 10B-94 feed tank oil & grease 930 

TP 10B-94 feed tank oil & grease <50 

TP 14-94 disposal pit oil & grease <50 

glycols scan <10 

TP 14-94 disposal pit oil & grease <50 

TP 1~94 disposal pit oil & grease 86 

TP 16-94 disposal pit oil & grease 656 

TP 16-94 disposal pit teh 2200 

PAH 0.02 

0.02 

0.126 

0.093 

0.022 

TP 17-94 oil & grease <50 

TP16-94 disposal pit teh 18 mg/L 

teh = total extractable hydrocarbons 

coarse grained soil refers to D50 value greater than 75 microns 

fine grained soil refers to D50 value less than 75 microns 

-
TYPE OF 

IMPURITY 

tar 

diesel 

oil 

crude 

crude 

crude 

diesel 

diesel 

diesel 

anthracene 

chrysene 

fluorene 

phenanthre 

pyrene 

- -
SOIL TYPE 

(fine or co 

fine 

coarse 

coarse 

coarse 

coarse 

fine 

fine 

fine 

fine 

coarse 

coarse 

coarse 

coarse 

fine 

coarse 

- -

I 
I 
....... s 

-



- - - - - - - - - - - - - - -
TABLE FOUR 

SUMMARY OF CHEMICAL TEST RE SUL TS - DRILLING PROGRAM 

SAMPLE 

NO. 

H9 

H10 

H12 

H17 

H20 

H40 

H42 

H45 

H47 

H50 

H54 

W10 (water) 

W11 (water) 

W12 (water) 

NOTES: 

LOCATION CONTAMINANT TYPE OF CONCENTRATION 

AREA ANALYSIS (mg/Kg) - UON 

TH 2-95 pipe teh 618 

TH 3-95 pipe oil & grease 11 600 

pest. scan <det 

TH 3-95 pipe teh <40 

TH 4-95 pipe teh 213 

TH 4-95 pipe teh <40 

TH 10-95 disposal pit teh 851 

TH 10-95 disposal pit teh <40 

TH 11-95 disposal pit teh 554 

TH 12-95 disposal pit teh <40 

TH 14-95 disposal pit teh 158 

TH 16-95 disposal pit teh <40 

TH 2-95 pipe teh 3.3 mg/L 

halog. volatiles 0.008 mg/L 

non-halog. vol. <0.0005 mg/L 

orgemo pest. <det. 

organo phos. pest. <det. 

TH 14-95 disposal pit teh 3.5 mg/L 

pah .00003 mg/L 

existing well well teh 1.6 mg/L 

(without house) total metals 0.0019 mg/L 

.027 mg/L 

.003 mg/L 

.014 mg/L 

teh = total extractable hydrocarbons 

coarse grained soil refers to D50 value greater than 75 microns 

fine grained soil refers to D50 value less than 75 microns 

TYPE OF 

IMPURITY 

diesel 

tar 

diesel 

diesel 

diesel 

diesel 

diesel 

1, 1, 1,2 tetrachloroethane 

diesel 

benz(a)anthracene 

oil 

arsenic 

barium 

lead 

zinc 

- - - -
SOIL TYPE 

(fine or coarse grained) 

coarse 

coarse 

coarse 

coarse 

coarse 

coarse 

fine 

coarse 

coarse 

coarse 

coarse 

coarse 

coarse 

coarse 

• ....... 
8 
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TABLE FIVE 
ENVIRONMENTAL QUALTIY CRITERIA FOR CONTAMINATED SITES 

(VARIOUS SOURCES) 

POLYCYCLIC AROMATIC 

HYDROCARBONS(PAH) 

benzo(a)anthracene 

penanthrene 

anthracene 

chrysene 

fluorene 

pyrene 

PAH (summation) 

HALOGENATED VOLATILES 

1, 1, 1,2 tetrachloroethane 

HEAVY METALS 

arsenic 

barium 

lead 

zinc 

HYDROCARBONS 

oil & grease 

total petroleum hydrocarbons (*) 

total petroleum hydrocarbons (**) 

NOTES • refers to coarse grained soils 

•• refers to 11ne grained so,ls 

CONTAMINATION IN SOIL 

(mg/kg of dry matter, 

or ppm) 

A B C 

0.1 1 10 

0.1 5 50 

0.1 10 100 

0.1 1 10 

0.1 10 100 

0.1 10 100 

1 20 200 

0.3 5 50 

5 30 50 

200 500 2000 

50 500 1000 

80 500 1500 

100 1000 ~00 
1000 2000 5000 

2000 4000 5000 

CONTAMINATION IN 

GROUNDWATER 

(mg/L) 

A B(dw) 

1E-05 1E-04 

2E-04 2E-03 

2E-04 

1E-04 

1E-04 

2E-04 

0.005 0.05 

0.05 1 

0.01 0.05 

0.05 5 

0.1 

·all criteria, except TPH• and TPH .. , are taken from 8.C. (1989) document (see REFERENCES) 

-TPH' and TPH .. taken from Alt>erta (1994) document (see REFERENCES) 

·10< SOIL A =recreation, residential, agriculture (investigation criterion) 

B =rec. residenllal, agric (remediation criteria) 

C =industrial, commeraal (remediation criterion) 

·10< GROUNDWATER A= concentrations at 0< less than this level considered uncontaminated 

B(dw)= drinking water criteria - if greater than this level, remed1at1on required 

11 intended 10< human consumption 

B(ds)= de mirnmus criterion to protect aquatic lite - if greater than this level 

turther w0<k required to assess prObat>le impact 

••• /D4 

B(ds) 

1E-05 

0.05 

1 

0.05 

0.2 
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TABLE SIX 

Results of PCB Screening Test 

Sample No. Location Range (ppm) 

S5 near pumphouse 5 

S2 near pumphouse 5 

S4 near pumphouse 5 

P7 TP#2-94 5 

P9 TP#2-94 5 

P55 TP#l6-94 5 

P56 TP#l6-94 5 

P57 TP#l6-94 5 

P47 TP#14-94 5 

P49 TP#14-94 5 

*Note: Negative indicates PCB not present in sample. 

••• /f15 

Result* 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 

negative 



••• /D6 I 
I MILLIPORE 

I EnviroGard"' PCB Test Kit 

ENVR 000 09 ( with PCB calibrators) 

I ENVR ONC 09 (without PCB calibrators) 

------------

I 
Read this instruction manual thoroughly 
before attempting to use this product. 

I 
Intended Use 
The Millipore EnviroGard PCB Test Kit is an enzyme 
immunoassay for the detection of a range of 

I 
polychlorinated biphenyls (PCB) in soil, to include 
Aroclors 1016, 1242, 1248, 1254, and 1260. The 
EnviroGard PCB Test Kit allows for reliable and 
rapid screening for PCB in soils at specified action I levels within the following sensitivity ranges: 

• 5, 10, 50 part per million (ppm) (standard range) 
1, 5, 10 ppm (high sensitivity range) • I NOTE: If you use the EnviroGard PCB test kit 

without calibrators (ENVR ONC 09), modify 
the directions according to the calibrator 
or standards in use. I 

Test Summary and Explanation 

I PCBs are a family of compounds with the follo:wing 
general structure. 

I 
I 

X 

X 

X 

X 

X 

X X 

where X • Hydrogen (H) or Oilorine (Cl) 

I There are 209 individual forms (or congeners) con-
taining from 1-10 chlorine atoms on the biphenyl 

I 
structure shown. PCBs were originally sold in the 
U.S.A. under the trade name Aroclor. Each Aroclor is 
composed of many congeners. Many congeners may 
occur in more than one Aroclor. Aroclors are dif-

1 ferentiated on the basis of average chlorine content 
(percent chlorine by weight). For Aroclor nomencla­
ture, the last two digits of the four digit label indi-

1 
cate this percentage. For example, Aroclor 1248 is 
approximately 48% chlorine by weight. The sole 
exception to this rule, Aroclor 1016, is similar in total 
chlorine content to Aroclor 1242, but contains a I different congener distribution. 

I 

NOTE: Refer to the section "Results 
Interpretation" and "Specificity" for more 
information on Aroclors. 

The EnviroGard PCB Test Kit employs an antibody 
against PCB that is coated onto 12 X 75 millimeter 
(mm) polystyrene test tubes. The method is based 
on the principles of competitive immunoassay, 
where the absorbance signal (optical density) of the 
final reaction mixture is inversely proportional to the 
roncentration of analyte (PCB) present in the 
original sample. A soil sample that generates a signal 
greater than the signal of the PCB assay calibrator 
(e.g., 50 ppm) has a 99% probability of containing 
less PCB than the specified assay calibrator (e.g., < 
50 ppm). 

Test Principles 
PCBs present in soil extracts and assay calibrators 
are bound during the first incubation by the anti­
PCB antibodies, which have been adsorbed onto 
the test tubes. After you decant the sample and 
wash test tubes, you add a peroxidase-PCB 
conjugate. 

NOTE: The amount of conjugate bound (by 
unoccupied anti-PCB antibody binding 
sites in the test tube) is inversely propor­
tional to the amount of PCB originally 
present in the sample. 

After a 5 minute incubation, you decant unbound 
conjugate and wash the test tubes again. Finally, 
you add a solution that contains a chro mogenic 
peroxidase substrate to the test tubes. 

NOTE: Color development is directly proportional 
to enzyme concentration and inversely 
proportional to PCB concentration in the 
original sample in the test tubes. 

PCB levels in unknown samples are interpreted 
relative to standard assay calibrator levels (e.g., 1, 5, 
10, 50 ppm) or Aroclor standards, using visual 
comparison or reading by a spectrophotometer. 
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Location 

1) Disposal Pit 
Area, 3m west 
of F5 (at out-
let pipe) 

2) Feed Tank 
Area, near 
JlO (at 
opening to 
tank) 

3) Vertical Pipe 
Area, 

TABLE SEVEN 

Details Of Contaminated Soil Presence 
Throughout Study Area 

Lateral Vertical Approximate 
Orientation Orientation Volume of Soil 
Of Impurity * Of Impurity * 

10m west, 5m 1.6m below 160 m3 

north & sou th existing ground 
of outlet pipe surface 

5 metres sou th, 6.0 metres 300 m3 

east, & west of below existing 
opening to tank ground surface 

Circle around 2.5 metres 70 m3 

vertical pipe below existing 
with 3m radius ground surface 

• •• /D7 

*NOTE: Extent of contaminated soil estimated via extrapolations between test pit/test 
hole data. Verification will be required during excavation program. 
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PREFACE 

The "Remediation Guidelines for Petroleum Storage Tank Sites - 1994" provides a 
remediation process specifically for soil and groundwater contamination originating from 
existing or former petroleum storage facilities. The information presented in this docwnent is 
in draft form pending the completion of a public review and consultation process. 

The Canadian Petrolewn Products Institute (CPPI) member companies have requested that 
they be allowed to use these draft guidelines during the public review and consultation 
process. Alberta Environmental Protection has agreed to the CPPI request and makes the 
same offer to all parties subject to the following condition: 

The person responsible for site remediation may use these draft guidelines on the 
condition that if the draft guidelines are changed as a result of the public review and 
consultation process. the person responsible must upgrade the remediation to meet the 
criteria contained in the final guidelines. · 

The person responsible for site remediation must provide written acceptance of this condition 
prior to undertaking any remediation activities. If this condition is not acceptable, the person 
responsible must use the remediation criteria presented in "Subsurface Remediation Guidelines 
for Underground Storage Tank Sites" (1991 draft). 


