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January 20, 1997

Ross River Dena Council

Ross River, Yukon
YOB 1S0
Attention: George Smith, Councillor / Nora Ladue, Executive Director

Ross River Dena Council

Dear Mr. Smith and Ms. Ladue;

Re: Environmental Site Investigations along the Canol Road

Gartner Lee Limited and W.J. Klassen & Associates are pleased to provide the
Ross River Dena with ten bound copies of our final report on the Environmental
Site Investigations (ESIs) completed last summer at ten sites along the Canol
Road. As well, we are enclosing one unbound reproducible copy and a diskette
(Word Perfect 6.1).

The report outlines the work completed at the ten sites included in the project and
provides comments on several other sites identified, if only based on anecdotal
reports. The conclusions regarding site conditions and the recommendations
made for each site are based on the field and laboratory data compiled.
Environmental conditions at each site are discussed separately and in detail. An
overview of our findings and recommendations is provided in the Executive
Summary following this letter.

This report is very much the product of a group effort. Accordingly, the people
who contributed to its success are listed at the end of the Project Summary. Most
importantly, these people included students, Elders, Council members, and
members of the Ross River Community. Their input, along with that of the
federal and territorial employees and other consultants, helped direct the project,
but also gave us an invaluable insight into the issues and priorities facing the Ross
River Dena.

We trust this letter and the enclosed report meet your present needs. We have
greatly enjoyed the opportunity to be involved in the project and look forward to
working with you in the future. In the meantime, please do not hesitate to call me
at our Whitehorse office at (403) 633-6474.

Yours very truly,
GARTNER LEE LIMITED

<X Moo~

Stephen R. Morison, M.Sc.
Senior Geoscientist
Whitehorse Office Manager
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EXECUTIVE SUMMARY

The Canol Road pipeline was built in the 1940s under the direction of the US military. It
brought crude oil from Norman Wells in the North West Territories to Whitehorse in the
Yukon. After less than 24 months of operation, it was abandoned leaving equipment and
buildings, as well as debris, waste, and contamination behind.

The pipeline passes through the traditional lands of the Ross River Dena and the community
of Ross River is located roughly half way along the Canol Road.

Over the years, items of value or use have been salvaged from many of the former camp sites
and pump stations along the road. However, contamination and the potential for
contamination from hydrocarbons and pesticides used at the sites, as well as from the debris
and wastes left behind, has not been fully addressed. This project was initiated by the Ross
River Dena to identify, and conduct environmental investigations at ten priority sites along
the former pipeline and road.

In addition, the project incorporated an environmental management and technology transfer
component. The Ross River Dena community selected First Nation students to participate in
a two day training program, followed by a job-shadowing or mentoring program during
which the students assisted in the field investigations under the direction of two of Gartner
Lee's environmental professionals. The students’ participation contributed directly and in a
very real way to the success of the project.

The ten sites investigated had varying degrees of contamination, primarily from
hydrocarbons. Areas of heavy surficial oil staining were found at the majority of sites.
Concentrations of oil and grease at six of the ten sites would be classified as hazardous or
Special Waste in British Columbia. Several waste landfills or dumps were also found,
including two with drums or containers that were still full or partially full of liquid product.

Environmental impacts on the physical environment and / or wildlife, as well as migration of
contaminants beyond site boundaries were documented at five of the sites. Remedial actions
should be completed at these five sites, as well as four other sites where contamination or
debris is less serious but still considered an issue. A table summarizing site conditions as
well as the conclusions and recommendations at all ten sites is provided at the end of the
report in Section 6.0.

(96769-0172097-EXSUM) i




Metals were not found to be a significant contaminant at eight of the ten sites investigated.
While elevated concentrations of arsenic, barium, cadmium, molybdenum, nickel, and zinc
were found at several sites, these were attributed to the regional geochemistry. Elevated
concentrations of arsenic at a waste landfill at one site and lead concentrations at another
were, however, attributed to contamination from pipeline activities.

Pesticides were also tested, but found not to be an issue. Testing included field immunoassay
kits and confirmation at an accredited environmental laboratory. Field testing with the
immunoassay kits tended to return false positive results, not confirmed by more reliable
laboratory analysis. The kits were, however, a useful, cost effective screening tool.

Remedial activities and follow-up investigations are recommended. These focus on a more
extensive test pitting program conducted in conjunction with the excavation and removal of
known areas of petroleum contamination and landfilled materials. Three options for the
treatment or containment of impacted soils have been provided.

ACKNOWLEDGEMENTS
GARTNER LEE LIMITED would like to acknowledge the contributions of the following
people: Bruce Thomson, George Smith, Nora Ladue, Brett Hartshorne, Ian Thomson and the
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1.0 INTRODUCTION

In July 1996, Gartner Lee Limited (GLL) was retained by the Ross River Dena Council to
conduct a series of environmental site investigations at ten former waste sites located in the
Ross River Dena people’s traditional territory. This project was funded by and undertaken as
part of, the Department of Indian Affairs and Northern Development’s (DIAND) Arctic
Environmental Strategy (AES) Action on Waste Program for the delineation of waste sites in
the Yukon. Technical support was provided to the Ross River Dena and GLL by Mr. Brett
Hartshorne, Manager of the AES Action on Waste program.

1.1 OBJECTIVES

The goal of this project as prepared by the Ross River Dena Council Request is as follows;
“to gain preliminary environmental information on waste sites in the Ross River Dena
people’s traditional territory and establish a technical understanding of environmental issues
for the Ross River Dena people.” This goal has been used to guide Gartner Lee Limited
(GLL) in the design and implementation of this project. The following are the project
objectives which were developed by the Ross River Council and AES to ensure that the
above goal was achieved:

. To provide the Ross River Dena First Nation with a thorough scientific understanding
of selected abandoned waste disposal sites in their traditional territory.

. To ensure that an effective transfer of knowledge occurs in all stages and aspects of
the project for the benefit of the Ross River Dena people.

. To review all published and other pertinent information as required to select study
sites and to assist with design of the field activities to assess these sites.

. To prepare and implement a training program for Ross River Dena students as an

introduction to environmental sciences (e.g. environmental geochemistry, surficial
geology, terrain analysis, stream hydrology, ground water and others) and include the
linkages with programs which support self government initiatives.

. To prepare and complete a report on the sites assessed which includes the methods
used, the field and analytical results and recommendations for remediation where
appropriate for each of the project sites.

(96769-01/17/97-finalrpt) 1




2.0 BACKGROUND
2.1 CANOL ROAD HISTORY

When the United States became involved in World War II, especially on the Pacific front,
fears arose that their oil supplies in Alaska may be threatened. In response to this, the Canol
Road project was initiated to construct an oil pipeline and road that would carry oil and
supplies from Norman Wells, N.W.T., to Whitehorse, Y.T (Figure 1). In Whitehorse, the oil
was to be refined and transported to Alaska.

The road and pipeline, which included work camps and oil pumping stations, were completed

in 1944 and subsequently abandoned in 1945. When the Americans pulled out, the pipeline

was left intact, vehicles and heavy equipment were winterized and left behind, and buildings
were boarded up (K. Bisset and Associates, 1995). Also remaining behind were the
numerous garbage dumps associated with the camps and pumping stations, oil drums, and
contamination from oil spills.

The Canadian Government was given the first option to purchase the salvage rights of the
project; however, the government declined and the rights were sold to a private salvage
company (Synergy West Ltd., 1975).

With the abandonment of the Canol Road project, the roads and bridges fell into disrepair and
soon became impassable. In the early 1950s, the first salvage crews began rebuilding the
roads and bridges in order to reach the abandoned equipment. Since that time, salvage by
both authorized and unauthorized parties has removed most of the materials left behind.

In the early 1970s mining exploration in the MacMillan Pass area required that the road and
bridges be maintained. Since that time, upkeep of the road has been supervised by the Yukon
Territorial Government (YTG).

2.2 PREVIOUS REPORTS

Three reports have been written describing conditions along the Canol Road. Two of these,
the “Number One Construction Engineering Unif’ (Canadian Armed Forces, 1970), and
“Canol Road Clean-Up Assessment Study” (Synergy West Ltd., 1975), concentrated on
compiling an inventory, and clean-up plan including costs, for removal of abandoned
materials remaining from military activities. The third report, “Research of Former Military
Sites and Activities in Yukon” (K. Bisset and Associates, 1995), reviewed activities at sites
throughout the Yukon and identified potential contaminants of concern including petroleum
hydrocarbons, metals and pesticides from past military operations.
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The latter two reports were reviewed by Gartner Lee Limited to obtain general knowledge of
issues expected at the sites and to aid in formulating a work plan for the investigative phase
of the project.

3.0 SCOPE OF WORK AND TECHNICAL APPROACH

The scope of the work completed by Gartner Lee Limited is summarized below:

. performed background research of potential sites and identified issues;

. identified 10 priority sites in conjunction with the Ross River Dena Council with
local community input;

. performed a terrain analysis of each site to identify potential receptors;

. conducted a two day training session with Ross River students to introduce desktop
and field investigative techniques;

. investigated priority sites by locating and mapping sites and, sampling soils, surface
water and vegetation which appeared to be contaminated or thought to be at risk;

. conducted field testing of soils for potential sources of contaminants;

. submitted selected samples to an accredited analytical laboratory for testing;

. interpreted analytical data and compared data to relevant criteria;

. produced a report documenting site conditions and providing recommendations for

preliminary remedial measures.

The field portion of the program commenced on August 10, 1996, with the initial site
reqonnaissance carried out by Terry Duffy, B.Sc., a Gartner Lee Limited (GLL)
hydrogeologist, Bruce Thompson, the project coordinator appointed by the Band, and
Michael King, an engineering technologist. The training session was conducted by Rob
Dickin, P. Geo., GLL’s senior hydrogeologist, and Bill Klassen of Klassen and Associates
Limited, on August 12 and 13.

The actual site investigations were conducted from August 14 through September 1, 1996,
under the supervision of Terry Duffy and David Green, a GLL biologist.

'3.1 ROSS RIVER DENA COUNCIL AND STUDENT TRAINING PROGRAM

As the client, the Ross River Dena Council has been responsible for the management and
administration of the contract Gartner Lee Limited provided to carry out this work. The Ross
River Dena Council hired a Project Coordinator from Ross River, Mr. Bruce. Thomson to
oversee the field component and logistics of this work. Gartner Lee’s field team coordinator,
Mr. Terry Duffy, and Mr. Bill. Klassen maintained regular contact with the Project
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Coordinator and the Ross River Dena Council as required. The Ross River Dena students
who participated in the training and job shadowing component were selected through a
competitive process at the community level.

The training session and job shadowing program provided an introduction to environmental
sciences, the importance of understanding environmental issues and environmental
assessment in terms of resource management and the responsibilities for First Nations in
terms of self government initiatives and the relationship with the “Umbrella Final
Agreement”. Included in the training session was an overview of the project, the objectives,
methods and rationale for conducting this work. The following was included:

. Training Session: Day 1 - classroom session introductions, environmental assessment,
Umbrella Final Agreement, practical exercises used for a desktop review prior to
initiating any type of field program.

. Training Session: Day 2 - introduction to field techniques at one of the priority sites
to be investigated, demonstrations of soil, surface water and benthic community
sampling methods, introduction to mapping with hip-chain and compass.

At the completion of the student training program, the field assessments of the sites began.
GLL professional staff mentored students in the field during the job-shadowing aspect of the
program not only on techniques employed to conduct the site assessments, but also on the
actual reasoning behind choices for sample collection points.

3.2 SITE SELECTION

Sites were selected for investigation after the following process:

. Background research utilizing previous reports (i.e., Synergy, 1975; Bisset, 1995)
which focused on former military camps and pump stations associated with the Canol
Road Pipeline corridor to assess the issues and potential contaminants.

. A field reconnaissance trip with the Bruce Thomson, Michael King and Terry Duffy
to assess the potential sites in a field setting.

. Follow-up with George Smith and other members of the Ross River Dena Council on
the proposed sites for comments and alternate sites.

As a result of this process, the 10 sites listed in Table 1 were selected for field investigation.
During the course of the site investigations one of the original ten sites was dropped from the
list in favour of a site discovered to be more of a priority, in the opinion of the field crew.

After a reconnaissance visit to the site identified as MP 247 revealed that the issues at this
site were very minor, the site identified as MP 234 was added to the project as the initial site
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reconnaissance revealed heavy surficial staining. In addition to the ten selected sites, two
other sites (including MP 247) were visited in the field for a preliminary assessment. Finally,
additional sites which have never been investigated were discovered after discussions with
the local community in Ross River and with members of the Ross River Dena Council.

The following table provides a summary of the ten sites investigated and brief summary of
past activities at each site.

Table 1 Site Selection Summary

A pumping station and associated camp on the South Canol Road had areas of
surface staining and spills were identified. The proximity to Gravel Creek made
this site a priority site to be assessed.

MP 99 LAPIE LAKES A military camp consisting of several small buildings and a storage area for
drums had been located near the east side of one of the Lapie Lakes.

MP 124.5 LAPIE RIVER | A pumping station and military camp had been located on this site where the
pipeline crossed the Lapie River. Areas of debris and refuse as well as surface
staining had been identified.

OLD ROSS TOWNSITE |Local residents identified this site, located across the Pelly River from the
current Ross River townsite, as a concern due to a garbage dump and remnants
of some old buildings.

MP 174 FLAT CREEK A pumping station and associated camp had been located on both sides of the
road at this location. Surface staining and piles of metal debris had been
previously identified.

MP 212 SHELDON LAKE |This site had been used as a garbage dump for a camp located at MP 213,

Large amounts of metal debris and other refuse associated with the camp had
been previously identified.

MP 213 SHELDON LAKE |A large military camp had been located on the west side of the road near
Sheldon Lake. Areas of surface staining and storage areas of oil drums had

MP 233 This site was formerly occupied by a pumping station. Concrete foundations
associated with the past operations were still present on the site as were areas of
surface staining and numerous vehicle hulks,

MP 234 This site was not listed initially as one of the sites to be assessed. A decision
was made in the field to include this site as anecdotal information provided by a
local resident suggested that drums full of oil and grease had been buried here.
MP 268 MacMILLAN Numerous vehicle hulks and an oil drum storage area had been identified as
RIVER#2 being located on this site.

The locations of the ten sites are presented in Figure 2.
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3.3 SITE INVESTIGATIONS
3.3.1 Approach

Once the sites had been selected, the investigative phase of the project commenced. This was
completed through the combination of both a preliminary desktop review and visits to each
site.

The desktop review was carried out to gather as much information as possible about the

priority sites prior to commencing the field program. This information was considered -

essential in order to gain an advance understanding of the expected site conditions.
Information was compiled from a review of two of the Canol Road reports (Synergy and
Bisset), topographic and surficial geological maps, and from a review of air photographs of
the areas surrounding the sites. Additional information was provided by members of the
Ross River Dena First Nation who were familiar with the sites, including the local forestry
crew.

The site visits were conducted in two stages: the first being site reconnaissance and the
second, mapping and sampling.

The reconnaissance visits to all sites were conducted on August 10, 11 and 14, 1996. This
involved driving both the North and South Canol Roads and confirming the location of the
10 priority sites. Once the sites were located, a site walkover was conducted to identify site
features and conditions. Features such as drums, foundations and areas of visible
contamination were noted and flagged with orange flagging tape. These features would then
be located more accurately during the mapping and sampling stage. Prior to leaving the site,
a marker was left along the side of the road in order to easily locate the site upon return.

The second stage of the site investigations involved mapping the site and collecting soil,
surface water and vegetation samples. Complete mapping and sampling methodologies are
presented in the Methodologies section in Appendix A.

Site mapping was critical in order to produce a good quality reference plan of each site.
Features identified during the site walkover were located, as were slopes, water courses and
discernible boundaries.

Upon completion of the mapping, samples were collected from the site. Prior to the field
program commencing, a grid sampling program for soils had been recommended. However,
once the site conditions were observed, this sampling strategy was modified in favour of
“hot spot” sampling.
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This concentrated on sampling from areas which appeared visually contaminated, and from
areas down-gradient of the “hot spots”. Soil samples were collected as surficial samples
from the near surface area and as deeper samples from the sidewalls and base of test pits.
This sampling methodology was used to assess the maximum levels of contamination on the
site.

Selected samples were submitted for analytical testing and results compared to established
criteria, as discussed in the next two sections. The results for each site were also assessed in
the context of the site setting. As part of that assessment, the project team considered Gartner
Lee’s standard “Source-Pathway-Receptor” model. It is based on the integrated way in
which contaminants disperse from the source and then impact on the natural environment.
The focus of this project was to identify sources of contamination, as well as the presence of
pathways for contaminants to move or migrate toward potential receptors. Although beyond
the scope of work for this study, the potential impact on receptors could then also be
assessed, determined, and documented. One of the interesting considerations in this project
was that at several sites significant contamination was found at or near surface and therefore
an immediate pathway may exist for plant, animal, and human uptake and potential impacts.

3.3.2 Analytical Program

The analytical program concentrated on the potential contaminants of concern (PCC)
identified through previous work along the Canol Road and other northern sites. These
contaminants were primarily metals, petroleum hydrocarbons and pesticides, specifically
DDT.

Soil, water, and vegetation samples were collected at most sites. At all sites, more samples
were collected and inspected for indications of contamination, than were submitted for
analytical testing. This provided field staff an opportunity to develop a strong professional
opinion on the degree and significance of the contamination, if any, found.

Soil samples were subjected to two levels of analytical testing:

a) field screening with portable meters or test kits; and

b) analytical testing by an accredited environmental laboratory using approved and standard
procedures and quality assurance methods.

Soil samples were screened in the field using a Photoionization Detector (PID) to detect the

presence of volatile organic vapours and thereby the potential for petroleum hydrocarbon
contamination. Selected soil samples were tested for DDT using immunoassay field test kits.

(96769-01/17/97-finalrpt) 9




The test kits work on the basis that chemical solutions provided with the kit will react with
the pesticide, if any is present, to produce a colour change. The colour change can be
calibrated to provide a preliminary, semi-qualitative indication of the amount of DDT
present.

Both field screening procedures, the PID and immunoassay test kits, provided a valuable way
to strategically select key soil samples for more accurate, and more expensive, laboratory
testing.

The specific laboratory tests performed and the criteria against which the results were
compared are outlined in Table 2.

Selected soil samples were analyzed for:

a) metals using an ICP scan;
b) petroleum hydrocarbons (e.g., gasoline, diesel fuel, and crude oil) using a number of
different gross parameter or investigative scans, namely:
i) total oil and grease;
ii) light and heavy extractable petroleum hydrocarbons (LEPH/HEPH);
iii) polycyclic aromatic hydrocarbons (PAH’s);
c) organochlorine pesticide (OCP) scan which includes several DDT compounds.

A description of the methodologies used for each of these analyses is provided with the
analytical reports from Zenon Environmental and reproduced in the Technical Appendix.

Surface water samples were collected at sites where a body of water, creek, or river was
identified in close proximity to the site and was considered a potential receptor. Selected
water samples were analyzed for total metals and oil and grease.

Vegetation samples of leaves and berries were collected from a variety of plants, but mainly
from Labrador tea and low bush cranberry plants, which were common to all the sites and
were used as food seasonally. Selected samples, as well as background samples, were
analyzed for metals to determine plant uptake of individual elements.

3.3.3 Analytical Criteria

Interpretation of analytical data was based on a comparison against published federal and
provincial guidelines and criteria, as well as on professional experience and judgment.
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TABLE 2: SUMMARY OF REGULATORY CRITERIA USED FOR SOIL AND WATER SAMPLES
REGULATORY CRITERIA FOR SOIL ... FOR WATER
PARAMETERS Park Land / Residential Industrial / Commercial Special Waste Aquatic Life
(mg/kg = ppm) (mg/kg = ppm) (mg/kg = ppm) (ng/L = ppb)
PETROLEUM INDICATORS
Mineral Oil & Grease 1,000 3 5,000 ° 30,000 © 100 *
Total Extractable Hydrocarbons (TEH) 400 4 2,000 4 100 ¢
Light Extractable Hydrocarbons (LEPH) 1,000 ° 2,000 ® NA
Heavy Extractable Hydrocarbons (HEPH) 1,000 ° 5,000 ° NA
Polycyclic Aromatic Hydrocarbons (PAHSs)
benzo (a) pyrene 1182 10 182 0.012.
napthalene 5182 50 182 12
pyrene 10 142 100 142 0.02 2
METALS
Arsenic (As) 30 182 50 182 100 ® 50 142
Barium (Ba) 500 %2 2,000 152 1,000 2
- Chromium (Cr) 250 142 800 %2 2182
Lead (Pb) 500 %2 1,000 132 1-71
Molybdenum (Mo) 10 142 40 182 1,000 2
Tin (Sn) 50 142 300 %2 NA
Zinc (Zn) 500 142 1,500 %2 30 752
PESTICIDES
Total Pesticides 27 207
DDT ' NA NA 3% mgn 0.001 &2
Endosulfan 1I NA NA as leachate 0.02 142
Endosulfan Sulphate NA NA 0.02 142
Endrin NA NA 0.0023 1%2
NOTES: Interim Canadian Environmental Quality Criteria for Contaminated Sites, Canadian Council of Ministers of the Environment (CCME), July 1991

1
2 Criteria for Managing Contaminated Sites (CMCS) in British Columbia, B.C. Environment, July 1995

3 Criteria for Managing Contaminated Sites (CMCS) in British Columbia, B.C. Environment, November 1989 (Draft 6)

4 Memorandum - Measuring Petroleum Hydrocarbon Concentrations in Soil and Water, B.C. Environment, Contaminated Sites Unit, October 1991
5 Memorandum - New Petroleum Hydrocarbon Criteria for Contaminated Sites, B.C. Environment, Contaminated Sites & Toxicology, August 1995
6 Waste Management Act, Special Waste Regulation, Province of British Columbia, consolidated April 1992

7 British Columbia Standards for Managing Contamination at the Pacific Place Site, B.C. Environment, May 1990

NA Not Available, not listed in regulations referenced




For the most part, the results are compared to federal criteria developed by the Canadian
Council of Ministers of the Environment and published as the "Interim Canadian
Environmental Quality Criteria for Contaminated Sites" (July 1991). However, the Yukon
Government is currently developing its own Territorial criteria. A draft set of criteria is
being developed, which is apparently very similar to the "Criteria for Managing
Contaminated Sites (CMCS) in British Columbia" published by the B.C. Ministry of
Environment in July 1995.

Given this, the analytical results in this report are compared to the federal CCME criteria, and
where no federal criteria exist, the results are compared to B.C. Environment's CMCS
criteria. In addition, several guidelines and investigative criteria developed by B.C.
Environment are referenced.

A complete list of the criteria and guidelines used in evaluating the analytical data presented
in this report is contained below:

1. "Interim Canadian Environmental Quality Criteria For Contaminated Sites," Canadian
Council of Ministers of the Environment (CCME), July 1991.

2. "Criteria For Managing Contaminated Sites (CMCS) in British Columbia," B.C.
Environment, July 1995, as well as Draft Six of the same criteria from November
1989 ! and "British Columbia Standards for Managing Contamination at the Pacific
Place Site" from May 2, 1990 2,

3. Special Waste Regulation, Waste Management Act, Province of British Columbia,
1992.

4, "Memorandum: New Petroleum Hydrocarbon Criteria for Contaminated Sites,"
Contaminated Sites Remediation Unit, B.C. Environment, September 1995.

5. "Memorandum: Measuring Petroleum Hydrocarbon Concentrations in Soil and
Water," Contaminated Sites Remediation Unit, B.C. Environment, August 1993.

A complete set of the above mentioned criteria are provided in Appendix C.

Draft Six of the CMCS guidelines included criteria for several investigative parameters, such as oil and
grease, not included in the July 1995 version.

The Standards for Pacific Place included limits for total pesticides in soil. It is referenced for that reason
only. It is important to note that the Standards and Draft Six of the CMCS guidelines were modified in
July 1995 and limits for oil and grease and total pesticides were not carried forward in the newer version.
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Within most of these references, criteria are provided based on land use in urban areas. There
are different criteria for each parameter based on park land, agricultural, residential,
commercial, and industrial land use. For this report and project, the analytical results were
contrasted to the Park Land Use criteria.

The issue of which criteria are appropriate for First Nations in terms of maintaining the
traditional lifestyle of utilizing the land is beyond the scope of this report. The important
point here is that these criteria might not be appropriate from a First Nations perspective.
Gartner Lee Limited has used the existing criteria for contaminated sites as a guide. The
final decision on whether the recommendations are appropriate rests with the Ross River
Dena Council.

Immunoassay Test Kit Results

With respect to DDT analysis, selected soil samples were submitted for analytical testing of
pesticides to confirm the results obtained in the field from the immunoassay test kits. In
most cases, the field results were not confirmed in the laboratory. Generally, the field results
were false positive.

The poor correlation between test kit and laboratory results may reflect limitations on the part
of the test kits at the low end of their detection range. It may also be due to interference from
pesticides other than DDT, for example the pesticides Endosulfan II, Endosulfan Sulphate, or
Endrin that were detected by laboratory testing, albeit still in trace amounts.

As well, the test kits provided results in the range of 0-0.2 ppm. This low detection limit is
not considered accurate or significant, in fact the B.C. Standards for Managing
Contamination at the Pacific Place Site indicate 0.2 ppm as a background level for total
pesticides. As a result, positive results from the test kits in this range were discounted and
not reported as being significant. Significant results for the field kits were assumed to be
those in the 0.2 - 1.0 ppm and the 1.0 - 10.0 ppm range.

Field testing results, from both the PID and immunoassay kits, are summarized in Table 3.
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TABLE 3. CANOL ROAD FIELD TESTING RESULTS

MP-73 SS-1 0.07 29 0
SS-2 0.04 2 0
SS-3 0.04 11 0
SS-4 0.04 18 0
SS-5 0.04 10 0
S5-6 0.04 2 0
SS-7 0.06 5 0
SS-8 0.08 2 0
SS-9 0.07 2 0
SS-10 0.09 31 0.0-0.2

SS-11 0.09 0 0
SS-12 0.07 4 0
TP-1 0.34 45 0
TP-1 1.98 33 0
TP-2 0.43 195 0.0-02
TP-2 1.08 1225 -
TP-2 1.46 499 0.0-02
TP-3 0.41 168 0
TP-3 1.9 183 0
TP-4 0.39 7 0
TP-4 1.12 9 0
TP-5 Fill Pipe 39 0
TP-5 0.76 72 0.2
TP-6 0.71 16 _
TP-6 1.15 15 0

MP-99 SS-1 0.08 3 0
SS-2 0.1 7 0
SS-3 0.04 1 0
SS-4 0.06 5 0
SS-5 0.03 11 0.0-02
SS-6 0.07 2 0
SS-7 0.04 3 0
SS-8 0.04 21 0.0-0.2
SS-9 0.1 12 0.0-02

SS-10 0.06 4 0
SS-11 0.04 2 0
SS-12 0.05 0.9 0
SS-13 0.1 1 0
SS-14 0.09 3 0
SS-15 0.12 2 0
SS-16 0.07 2 0
14
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TABLE 3. CANOL ROAD FIELD TESTING RESULTS

MP-124.5 SS-1 0.2 161 0
) 0.14 234 0
SS-3 0.1 5 0.0-02
SS4 0.25 35 0.0-02
SS-5 0.05 24 0
SS-6 0.1 19 0
SS-7 0.2 19 0
SS-8 0.1 6 00-02
SS-9 0.15 27 0
SS-10 0.2 31 00-02
SS-11 0.15 20 0
SS-12 0.2 19 0
SS-13 COMP. 13 0
SS-14 0.15 3 -
SS-15 0.2 19
SS-16 0.15 36
TP-1 1.75 59
TP-2 0.29 1.6
TP-2 22 0.1
TP-3 1.6 3
TP-4 1.58 0 R
TP-5 0.9 0.1 0.0-02

OId Ross TP-1 0.46 0.7 0
TP-1 1.08 0.9 0.0-0.2
TP-2 024 1.1 0.0-02
TP-2 1.12 16 0.0-02
TP-3 0.31 0.8 0
TP-3 0.96 1.3 0
TP-4 0.34 1.7 0
TP-4 0.94 1.4 0

MP-174 SS-1 0.08 4 -
SS-2 0.1 21 -
SS-3 0.06 0.3 0.0-02
SS-4 0.04 7 -
SS-5 0.04 8
SS-6 0.04 9 02-1.0
SS7 0.1 2 02-1.0
SS-8 0.04 ] 0.0-02
SS9 0.07 5 00-02
SS-10 0.05 4 N
SS-11 0.06 2 -
SS-12 0.04 3 -
SS-13 0.04 6 00-02
SS-14 0.04 5 00-02
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TABLE 3. CANOL ROAD FIELD TESTING RESULTS I
MP-174 SS-15 0.04 3 0.0-02
Cont'd. TP-1 0.31 4 0 l
TP-2 0.41 17 00-02
TP-3 0.42 11 0.0-02
TP-4 0.3 1 0.0-02 I
TP-5 0.28 4 02-1.0
TP-6 0.18 6 0.0-02
TP-7 0.23 7 0.0-02 '
MP-212 TP-1 024 2 0.0-02
TP-1 0.59 0.8 0
TP-2 0.23 2 0 l
TP-2 0.62 1.2 0
TP-3 0.18 1 0
TP-3 0.52 12 0 I
TP-4 03 2 0
TP-4 0.7 4 0
TP-5 0.32 18 0 I
TP-5 0.77 2 0
TP-6 0.21 3 0
TP-6 0.48 0.8 0 l
TP-7 0.32 2 0
TP-7 0.61 5 0
MP-213 TP-1 0.16 15 0
TP-2 surface 2 02-1.0 I
TP-2 0.64 15 -
TP-3 0.19 5 0
TP-3 0.73 6 0 I
P-4 0.23 4 0.0-02
TP-4 0.63 0.9 -
TP-5 0.29 3 0 l
TP-5 0.84 4 -
TP-6 0.28 1 0
TP-6 0.75 3 - l
TP-7 0.17 0.8 0
TP-8 0.17 2 0
TP-8 0.39 1 0 '
SS-1 surface 3 1.0-10
MP-233 SS-1 0.1 11 -
) 0.1 8 02-1.0 l
SS-3 0.18 0.9 02-1.0
| SS-4 0.13 4 0
| S5 0.14 7 ~—00-02 l
| SS-6 0.16 10 02-1.0
SS-7 0.18 11 02-1.0 l
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TABLE 3. CANOL ROAD FIELD TESTING RESULTS

MP-233

SS-8 0.1 11 02-1.0
Cont'd. SS-9 0.17 0 00-0.2
SS-10 0.13 3 -
SS-11 0.1 5
SS-12 0.15 4 00-0.2
SS-13 0.12 0.3 0.0-0.2
SS-14 0.12 7 00-02
SS-15 0.14 4 0
S8-16 0.14 7 0
SS-18 0.1 8 0
SS-19 0.1 2 0.0-0.2
SS-20 0.1 9 0
$8-21 0.06 0.1 0
58-22 0.1 5 0
TP-1 0.93 1323 -
TP-1 1.23 126 -
TP-3 0.71 6 -
TP-4 0.51 6 -
TP-4 0.6 8 -
TP-5 0.31 5 -
TP-5 091 11 -
TP-7 0.31 20 -
TP-7 0.72 11 -
MP-234 SS-1 0.04 10
SS-2 0.04 18
SS-3 0.03 18
SS-4 0.05 10
S8-5 0.06 19 -
SS-6 0.02 6 0.0-02
S8-7 0.05 11 0.0-0.2
SS-8 0.06 7 0.0-0.2
SS-9 0.05 16 0.0-0.2
SS-10 0.06 25 -
TP-1 0.21 30 02-1.0
TP-1 0.8 5 0.0-0.2
TP-2 0.61 2660 1.0-10
TP-2 1.2 201 0.0-02
TP-3 0.56 354 0.0-0.2
TP-3 0.82 10 -
TP-4 0.25 11 0.0-02
TP-6 0.29 3 0.0-02
TP-6 0.99 1 -
17




TABLE 3. CANOL ROAD FIELD TESTING RESULTS

MP-268 SS-1 0.04 7
SS-2 0.04 9 0.0-0.2
SS-3 0.04 7 0.0-0.2
SS-4 0.08 9 0
SS-5 0.06 11 0.0-0.2
SS-6 surface 7 0.0-02
SS-6-1 0.47 8 02-1.0
SS-7 0.04 13 02-1.0
SS-8 0.04 9 0.0-0.2
SS-9 0.08 11 0.0-0.2
SS-10 0.04 3 0.0-0.2
SS-11 0.05 9 0
SS-12 0.07 17 0
SS-13 0.04 14 02-1.0
SS-14 0.04 6 0.0-0.2
TOTALS 186 186 158
NOTES

1. DDT concentrations are based on field kit calibrants and
selected samples will be analysed for confirmation and accurracy.
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4.0 FINDINGS - SITE INVESTIGATIONS

This section provides a summary of field observations for each site as well as analytical
results, a discussion of the findings, conclusions and recommendations. All ten sites are
included in this section of the report, with each site represented as a separate subsection from
42t04.11.

4.1 REGIONAL GEOCHEMISTRY

The analytical criteria used in this report to classify a site as contaminated or not have been
prepared based on background soil conditions in non-mineralized areas where individual
concentrations of elements are naturally low. This must be taken into account when
interpreting the analytical data from areas of known mineralization. In mineralized areas,
trace metal concentrations can exceed the established criteria naturally and may not
necessarily be the result of man-made contamination.

The anomalous geochemical results found at many of the sites investigated appear to be
related to the background concentrations of naturally occurring trace metals found in soil and
stream sediments. This linkage has been established primarily by reviewing the regional
geochemistry which has been done for this area (Friske et. al., 1991).

The Canol Road is located in an area well known for its mineral deposits, especially the
areas to the north and east of Ross River. Base metal deposits dominate the known
mineralization and appear to be related to the elevated concentrations of many elements in
the soils.

Sediments deposited in the region by glacial processes and/or rivers flowing from the north,
have resulted in widespread redistribution of metals throughout the region from areas near
the Yukon - North West Territories border. Geochemical maps of selected individual
elements from areas to the north of Ross River are presented in Appendix C to show this
widespread distribution and the following table compares the established regulatory criteria
to naturally occurring concentrations for several elements found in stream sediments.
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Table 4 Metals Criteria vs. Naturally Occurring Concentrations

As 30 75
Ba 500 6000
Cd 5 52
Mo 10 163
Ni 100 700
Zn 500 1100

+ Note: The above background concentrations are from Friske et. al,, 1991.

4.1.1 Vegetation Background Samples

Control, or background, samples from four different species of vegetation were collected
from -an undisturbed area along the South Canol Road. Samples of Labrador Tea, Fireweed,
Low Bush Cranberry and Wild Red Raspberry were analyzed for metal concentrations and, in
this report, were used to represent the naturally occurring concentrations of individual
elements in each of the species of vegetation. The analytical results from the four control
samples are presented in Table 4.1.1.

The analytical results of the vegetation samples collected at each of the ten sites were then
compared to the control sample concentrations to determine if site activities had impacted the
vegetation.
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TABLE 4.1.1: VEGETATION CHEMISTRY - METAL RESULTS

Background | Background | Background | Background
Zenon ID: | 96025356 | 96025358 | 96025359 | 96025360
SampleID:| VEG 20 VEG 22 VEG 23 VEG 25
Parameter LT Fw R LBC
MDC
METALS TOTAL
Aluminum 2 45 27 107 4
Antimony 2 <2 <2 2 3
Arsenic 8 <8 <8 <8 <8
|Barium 0.1 81.6 10.1 19.8 14.7
IBerylium 0.1 <0.1 <0.1 <0.1 <0.1
Bismuth 2 <2 <2 <2 <2
Cadmium 0.2 <0.2 <02 <02 <0.2
Calcium 1 4650 12500 4800 1580
Chromium 0.2 0.8 0.8 1.1 0.7
Cobailt 0.3 0.6 05 0.7 0.4
Copper 0.1 5.6 52 48 3
Iron 0.3 48.4 94.9 91.6 16.3
|Lead 2 4 2 <2 <2
[Magnesium 2 1020 2990 2160 549
[Manganese 0.2 1300 54.4 29.7 5
IMercury 0.05 <0.05 <0.05 <0.05 <0.05
IMolybdenum 0.4 <04 <0.4 0.6 <04
N {Nickel 0.8 1.6 1 1.7 1
= JPhosphorus 4 1470 233 3300 1090
{Potassium 40 4740 4520 13100 6660
Selenium 5 <5 <5 <5 <5
Silver 1 <1 <1 <1 <1
Sodium 1 9 114 7 13
Strontium 0.1 12.8 348 13.7 3.3
Sulphur 3 869 288 941 335
Tellurium 2 <2 <2 <2 <2
[Thatiium 1 <1 <1 <1 <1
Tin 2 2 <2 <2 <2
Titanium 0.3 0.9 <03 0.6 <0.3
Vanadium 0.3 <0.3 <03 0.3 <03
Zinc 0.2 31.9 44.3 255 16.2
Zirconium 0.3 <0.3 <03 <03 <03
Notes:

1. All concentrations in mg/kg (ppm).

. MDC - Method Detection Concentration.
. LT - Labrador Tea.

. Fw - Fireweed.

. LBC - Low Bush Cranberry.

o o A W N

. R - Raspberry.
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4.2 SITE NO. 1 - MILE POST 73

4.2.1 Physical Setting

General Description

MP 73 is located 97 km south of Ross River, 0.5 km south of Gravel Creek, on the South
Canol Road (Figure 3). The site is located on a local topographic high which is bounded by
low-lying wetland areas to the north, south and west, and by Gravel Creek down a steep
embankment to the east. The site is found on a relatively gentle, north facing slope. There
were no visible surface drainage courses on the site, likely owing to the permeable nature of
the site soils.

The site (see Figure 4) is found on both sides of the road with the east side formerly occupied
by a pumping station and the west side being an abandoned camp dump. A gravel access
road provides access to the east side of the site while the west side of the site is partially
cleared.

Three cleared areas at the south end of the site, Area A, showed signs of being saturated with
oil on the surface, and little or no vegetative cover.

Remnants of the pumping station were observed in the form of three concrete foundations
located near the south end of the site (see Photograph 3). These foundations presumably had
been used as pump mounts. Adjacent to one of the foundations, in Area B, was an
underground storage tank (UST) encountered just below the surface (see Photograph 5). The
underground storage tank consisted of three 45 gallon drums welded together in a lengthwise
direction and was connected to the largest concrete foundation via a 0.05 m diameter
transport line. The UST appeared to-be an overflow tank for oil spilled inside the pump
station.

Metal debris scattered about the south and central areas of the site included steel pipe, cans
and drums, and assorted vehicle and heavy equipment parts.

In the east-central area of the site, there was an area where garbage and other debris has been
dumped down the embankment towards the creek. At the north end of the site there remain
several rectangular berms approximately 0.3 m high (see Photograph 4).

The alignment and size of these features suggests that this area may have been where the

camp buildings once stood. Also, two metal pipes are found east of the berm area, which
outlet down the embankment towards the creek.
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On the west side of the road a few of the rectangular berms were also observed near the north
end of the site. The remainder of the west side of the road showed various small
concentrations of metal and wood debris, except for a large 5 m diameter oil-stained area
with a small pit near the west-central portion of the site referred to as Area C. A test-pit was
excavated within the small pit and numerous empty and full drums and cans of automotive
fluids and grease were removed from the excavation. This area appeared to be a waste
disposal site for the camp and pumping station (see Photograph 8).

Geology

Regional mapping of the area shown on GSC Surficial Geology Map 1792A (Jackson, 1993)
indicates that the shallow surficial geology is comprised of a glaciofluvial complex of sand,
gravel, diamicton (e.g. poorly sorted sediments) and minor silts. These sediments were
deposited by streams flowing from, or in contact with, glacial ice and have formed a
glaciofluvial terrace.

Mapping and test pitting found the shallow surficial geology to consist of shallow dipping
beds of mostly coarse sand and gravel, with some cobbles and occasional boulders, to depths
of greater than 2.1 m. The individual beds varied from thin to massive. A thin (0.15 m)
horizon of grey fine sand and silt was encountered at a depth of 1.06 m in one of the test pits.

Hydrogeology

No ground water was encountered at the site during the test pitting program indicating a deep
water table, although a seepage zone was observed near the base of the embankment on the
east side of the site. From the location of the seepage zone, it is inferred that the water table
occurs at a depth of approximately 10 m. The direction of ground water flow is inferred to
follow the topography of the site. A large component of the flow on the east side of the site
is expected to travel in the direction of Gravel Creek. Ground water flow on the west side of
the site likely follows the topography with both a northern and western component. The
latter likely flows toward the low lying wet areas surrounding the site.

Vegetation

The tree canopy consists mainly of a Lodgepole Pine (Pinus contorta) stand with a few
scattered Trembling Aspen (Populus tremuloides). The understory consisted of occasional
shrub willows (Salix sp.) and ground cover was sparse with some patches of Bearberry
(Arctostaphylus uva-ursi). Some areas showed little or no plant regrowth other than lichen
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and mosses. Understory and ground cover were more prevalent towards the lowland areas
that bordered the site. '

Large areas on both the east and west portions of the site show obvious signs of disturbance
due to the historical clearing and activities conducted on this site. The very coarse soils are
likely poor in nutrients and have low water holding capacity which may be the limiting factor
for successful regeneration of ground cover on this site. In addition, a uniform-aged stand of
Lodgepole Pine like this one is frequently an indication of a past forest fire. There appeared
to be no obvious signs of stress on the vegetation except for some very localized chlorosis on
plants near oil-stained areas.

Surface Water

Gravel Creek, bordering the site on the east side, is a fast flowing stream that is deeply
entrenched. The substrates consist mainly of boulders and cobbles with some pockets of
sand and gravel. The average width of the creek was approximately 3.5 to 4.0 m and had
depths ranging from 0.40 to 0.80 m. There was no obvious signs of impacts on the creek
such as staining, discoloration of the water or odor observed.

4.2.2 Test Results
Field Screening

A total of 25 soil samples were screened in the field using a PID and 24 soil samples were
screened for concentrations of DDT using the immunoassay field kits. The results from both
field screening techniques are presented in Table 3 starting on Page 14.

Several of the soil samples screened with the PID from TP-2 and TP-3 showed organic
vapour concentrations of between 150 and 1200 ppm. These are considered elevated, and
indicative of hydrocarbon contamination, compared to typical background readings of 2 to 10

ppm.
Only one of the samples field screened for DDT suggested positive results for the occurrence

of pesticides, indicating a concentration of between 1.0 and 10.0 ppm. Four other samples
indicated concentrations of between 0.0 and 0.2 ppm, which are considered background.
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Soil Chemistry

Selected soil samples were submitted to the analytical laboratory for analysis of potential
contaminants of concern as identified in previous report by K. Bisset and Associates. This
section provides a summary of the analytical results with the complete results presented in
Tables 4.2.1, 4.2.2 and 4.2.3 in Appendix B.

Concentrations of total oil and grease which exceeded the CCME Parkland criteria were
detected in six of the seven samples analyzed. Of these six, three samples in Area A had
concentrations which exceeded the CCME Industrial Land use criterion, one sample in Area
B had a concentration which exceeded the Industrial criterion and a second sample in Area B
had a concentration which exceeded the B.C. Special Waste criterion.

LEPH/HEPH were detected in all three of the samples analyzed from Area A.
Concentrations of LEPH in all three samples exceeded the Parkland criterion, with two of the
samples having concentrations which exceed the Industrial criterion. Concentrations of
HEPH in all three samples exceeded the Parkland criterion.

Thirteen sarﬂples were analyzed for metals and the analytical results showed no
concentrations which exceeded the Parkland criterion.

Two pesticides, Endosulfan II and Endrin were detected in trace amounts in one of the soil
samples collected from Area C, but the more accurate laboratory methodology did not
confirm the presence of DDT as suggested by the field screening techniques.

Surface Water Chemistry

Two surface water samples were collected at this site; one at an upstream location (73-1) and
one adjacent to the site (73-2) as shown on Figure 4. Sample results show similar
concentrations at both the upstream and adjacent locations, and levels for all constituents
except for zinc in the upstream sample, were within established Freshwater Aquatic Life
(FAL) criteria. The zinc concentration was slightly above the FAL criteria, but appears to
be naturally occurring. The complete analytical results are presented in Table 4.2.5 in
Appendix B.

Both samples were also analyzed for oil and grease and the analytical results showed no
impacts of petroleum hydrocarbons in the creek.

Due to the high volumes of water flowing through this system it is unlikely that there would
be any visible localized impacts from contamination associated with this site.
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Vegetation Samples

A total of five vegetation samples were taken at Site 73 representing two species: Labrador
Tea and Fireweed.

All five samples exhibit similar concentrations of metals and elements to the control samples.
The complete analytical results are presented in Table 4.2.4 in Appendix B.

4.2.3 Discussion

Three areas of concern, Areas A, B and C, have been identified at this site and each of the
areas is highlighted on the site plan (Figure 4).

In Area A soil contamination extends to a depth of more than 2m in depth, as observed in test
pits 2 and 3, and may extend downward into coarse gravelly sediments up to 10 m, where the
water table is thought to occur. The assumed extent of this contamination is a result of the
coarse and porous nature of the underlying gravelly soils which allow unrestricted and easy
infiltration of spilled or leaked hydrocarbons into the subsurface environment, and into the
ground water, which is likely in hydraulic contact with the creek.

Immediate hydrocarbon impacts on the creek were not observed in the analytical results
which may be the result of dilution by the sheer volume of water flowing past the site.

The UST in Area B appeared to be nearly empty, with a small amount of sludge remaining in
the bottom. Soils immediately under the tank (depth 0.76 m) have been impacted with
hydrocarbons at B.C. Special Waste levels. The extent and depth of the contamination is not
known, but visual and olfactory indications of the soils on the sidewalls and base of the
excavation, suggest that contamination is not extensive.

A test pit was excavated within a small depression in Area C next to a large surficial oil stain.
The test pit revealed that the area had been used as a dump for the camp and pumping
station, and that cans of automobile fluids and grease as well as camp debris were buried in
this location. The full extent of the area of refuse was not determined in this phase of the
project, but could be assessed if additional investigations or remediation are planned.

Remediation action for this site would likely be limited to partial excavation of the

contaminated soils. The remoteness of the site and lack of access to electrical power
eliminate many remediation options.
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Soil contamination in Area A is expected to continue throughout the soil column to a depth
of approximately 10 m. Excavation of soils to this depth is not feasible, however, removal of
the upper 1 to 2 m of the contaminated soils and replacement of the excavated soil with clean
fill would minimize impacts on wildlife and vegetation in the area. This would remove the
most heavily contaminated materials and source of contamination. The remaining lower soils
would still contain residual contammatlon however, they can be expected to naturally
bioremediate over time.

Soils surrounding the UST in Area B could be removed in the same manner and to similar
depths. Confirmation sampling of the resulting excavation should then be conducted to
ensure that this isolated area has been cleaned up.

The excavated soils from both areas could be handled in either of the three following
manners:

1. The soils could be placed in a lined bio-cell possibly located at the Ross River landfill.
With the installation of a passive venting system combined with nutrient addition and
turning of the soils during the summer, the soils may bioremediate.

2. The soils could be placed in a lined holding facility for permanent storage . The holding
facility could be located at the Ross River landfill.

3. The coarse granular nature of the soils might allow the material to be recycled and
incorporated in chip sealing of roads.

4.2.4 Conclusions

Based upon the findings of the site investigation, the following conclusions can be made:

a) s01ls in Area A in excess of 2 m m m m bm nn;mcﬁd b:y ;pmoleum

b) @mofthe foundations in Area B and the sails beneath
ypactec by pmlwm hydrocu'bons at ‘concentrations which

c)
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d) no immediate impacts from the site were observed in Gravel Creek.

4.2.5 Recommendations

The following recommendations area made based on the conclusions outlined above:

a) The UST located in Area B should be removed from the site and disposed of at a
scrap metal yard.

b) Impacted soils in Areas A and B should be excavated (to reasonable depths of
approximately 2m) and removed from the site. The excavated soils should then be
dealt with in a manner consistent with either of the three options presented in the
Discussion section. The excavations should then be backfilled with clean materials to
minimize surface exposure to the underlying impacted soils.

c) While heavy equipment is on-site, the refuse in Area C, should have its limits defined
and the waste materials removed from the site and disposed of at the Ross River
landfill. Any impacted soils should be excavated (to reasonable depths) and disposed
of in the same manner as mentioned above.
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TABLE 4.2.1: SOIL CHEMISTRY - HYDROCARBON RESULTS

MP73 MP73 MP73 MP73 . MP73 MP73 MP73
CCME/ CCME/ Zenon ID:| 96025211 96025200 96025187 96025189 96025190 96025191 96025195
Parameter CMCS CMCS B.C. Sample ID:{ TP50.76M TP2 0.43M TP2 1.08m TP2 1.46m TP11.98m TP5 TANK TP3 1.9m
Parkland | Industrial Special FILL PIPE
Criteria Criteria Waste MDC
HYDROCARBONS
TEH (C10 - C30) 5 — — 6500 — — 4200
TEH Heavy Oil (>C30) 5 — — 890 — — 670
EPH (C10 - <C19) 1000 2000 5 — -— ! — —
EPH (C19- C32) 1000 5000 5 — - 280 - — 000,
Ol & Grease Total 100 5000 30000 100 31000 <100
|POLYAROMATIC HYDROCARBONS
|Benz(a)anthracene 1 10 0.01 - — <0.01 — — — <0.01
JDibenz(a,h)anthracene 1 10 0.02 —_— -— <0.02 — — — <0.02
[chrysene 0.01 — — <0.27 — — — 032 -
IBenzo(b)Fluoranthene 1 10 0.01 - — 0.03 —_ — — <0.03
]Benzo(k)fluoranthene 1 10 0.01 — — <0.01 — — — < 0.01
Benzo(j)fluoranthene . 0.01 - — <0.01 — S — <0.01
|Benzo(g,h,i)perylene 0.02 — - <0.02 — — — <0.02
w [Pyrene 10 100 0.01 — — 0.18 — — — 0.13
~ |Benzo(a)pyrene 1 10 0.01 — - <0.01 — — = <0.01
Indeno(1,2,3-c,d)pyrene 1 10 0.02 — — <0.02 —_ - — <0.02
Acenaphthene 0.01 - —_ <0.15 - — — <0.35
[Acenaphthylene 0.01 - — <0.17 — — — <0.05
Anthracene 0.01 -— - <0.01 — — . < 0.04
fFluoranthene 0.01 — — <0.01 — — — <0.01
IFluorene 0.01 —_ — 0.71 — — — <0.01
INaphthalene 5 50 0.01 — — <14 — o = <0.16
{Phenanthrene 5 50 0.01 - -— 1.2 — — — < 0.01
Total PAH's - — 21 — — — 0.45
Total Low MW PAH's —_ - 1.9 — — — < 0.62
Total High MW PAH's - - 0.21 — — — 0.45

Notes:

1. All concentrations in mg/kg (ppm).

2. MDC - Method Detection Concentration.
Concentration exceeds Parkland criteria.
Concentration exceeds Industrial criteria.

Concentration exceeds B.C. Special Waste criteria.

X —_ Parameter not determined.
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TABLE 4.2.2: SOIL CHEMISTRY - METAL RESULTS

MP73 MP73 MP73 MP73 MP73 MP73 MP73 MP73 MP73 MP73
CCME/ CCME/ Zenon D : 96025210 96025201 96025203 96025204 96025207 96025208 96025209 96025187 96025194 96025196
Parameter CMCS CMCS Sample {D: §82 S$S8-1 8§83 8§85 Ssé S89 Ss8 TP21.08m TP60.71m TP3 0.41m
Parkland Industrial
Criteria Criteria MDC
IMETALS TOTAL
Aluminum 2 3800 3870 5580 4930 5080 3630 14900 5810 4440 4110
Antimony 20 40 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Arsenic 30 50 8 <8 <8 <8 <8 <8 <8 <8 8 <8 <8
[Barium 500 2000 0.1 48.9 442 41 39 453 60.2 60.7 56.2 46.8 27.2
Beryilium 4 8 0.1 0.3 0.2 0.5 0.4 0.5 0.4 06 0.5 0.4 0.3
Bismuth 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Cadmium 5 20 0.2 <0.2 <0.2 0.8 <02 <0.2 <0.2 <02 <0.2 <0.2 <0.2
Calcium 1 400 368 1280 1030 1180 1670 . 464 1980 1280 1030
Chromium 250 800 0.2 3.6 4.5 6.1 6.5 6.2 6.4 10.6 9.7 6.8 4.5
Cobalt 50 300 0.3 1.5 22 2.6 24 2.5 25 35 3.5 2.8 1.9
Copper 100 500 0.1 8 6.8 4.1 6.1 4.6 303 9.3 5.8 8.7 6.6
Jiron 0.3 7390 11300 8740 10100 8850 7740 18700 12100 8170 6210
Jread 500 1000 2 5 1 8 18 8 51 11 8 14 6
IMagneslum 2 931 1160 2080 1720 2020 1760 2110 3030 1970 1580
IManganese 0.2 71.7 241 153 155 190 201 162 181 163 86.9
ﬁ IMefcury 2 10 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
IMonbdanum 10 40 0.4 0.6 0.8 0.5 <04 <04 0.5 0.4 <04 <04 0.5
Nickel 100 500 0.8 4.1 4 10.2 8.8 10.3 9.7 77 13.3 12.5 8.8
Phosphorus 4 406 366 726 568 610 597 711 799 527 559
Potassium 40 611 918 1110 800 916 960 834 1170 834 872
Selenium 3 10 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Sitver 20 40 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Sodium 1 59 53 50 58 47 94 44 35 67 68
Istrontium 0.1 7.5 43 5.7 55 46 7.9 43 17 76 44
|Su|phur 3 123 120 92 170 27 67 138 41 46 69
Tellurium 2 2 <2 <2 <2 <2 <2 4 3 <2 <2
Thallium 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Tin 50 300 2 2 3 4 3 3 28 2 4 <2 <2
Titanium 03 369 524 353 386 264 203 482 378 244 224
Vanadium 200 0.3 10.9 14 10.3 14.2 10.3 6.9 222 15.7 8.9 7.4
Zinc 500 1500 0.2 17 21 19.1 19.3 19.3 64.9 48.5 216 26.8 145
Zirconium 0.3 <03 <03 0.8 <03 0.5 <03 1.2 04 0.4 04
Notes:

1. All concentrations in mg/kg (ppm).
2. MDC - Method Detection Concentration.
Concentration exceeds Paridand criteria.

Concentration exceeds Industrial criteria.
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TABLE 4.2.3: SOIL CHEMISTRY - PESTICIDE RESULTS

MP73 MP73
CCME/ Zenon ID: | 96025199 | 96025194
Parameter CMCS Sample ID : S$810 TP6 0.71m
Parkland
Criteria* MDC
Aldrin 0.0004 <0.0004 <0.0004
BHC, alpha- 0.0004 <0.0004 <0.0004
[BHC, beta- 0.0004 <0.0004 <0.0004
|BHC, delta- 0.0004 <0.0004 <0.0004
|Ch|ordane. alpha- 0.002 <0.002 <0.002
{Chiordane, gamma- 0.002 <0.002 <0.002
{DDE, p.p- 0.001 <0.001 <0.001
|ooT, o, 0.002 <0.002 <0.002
[oDD, p.p*- 0.002 <0.002 <0.002
[oDT, p,p- 0.002 <0.002 <0.002
[Dietdrin 0.002 <0.002 <0.002
[Endosulfan i 0.002 <0.002 <0.002
IEndosquan 1} 0.002 <0.002 0.018
[Endosuifan Sulphate 0.004 <0.004 <0.004
w [Endrin 0.002 <0.002 0.015
w |Heptachior . 0.0004 <0.0004 <0.0004
|Heptach|or epoxide 0.0008 <0.0008 <0.0008
|Hexachlorobenzene 0.0002 <0.0002 <0.0002
|Lindane, BHC, gamma- 0.0004 <0.0004 <0.0004
|Methoxychtor ' 0.004 <0.004 <0.004
[Mirex 0.004 <0.004 <0.004
[Nonachlor, trans- 0.002 <0.002 <0.002
Ioxychlordane 0.002 <0.002 <0.002
|POLYCHLORINATED BIPHENYLS
[PCB's - Totals 0.01 <0.01 <0.01
[Dibromobiphenyl 100 91

Notes:
1. All concentrations in mg/kg (ppm).
2. MDC - Method Detection Concentration.

3. ! Total pesticide concentration not to exceed 2 ppm.
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TABLE 4.2.4: VEGETATION CHEMISTRY - METAL RESULTS

MP73 MP73 MP73 MP73 MP73
Zenon ID : 96025352 96025353 96025354 96025355 96025356
Parameter Sample ID : VEG 16 VEG 17 VEG 18 VEG 19 VEG 20
LT LT LT Fw LT
MDC
IMETALS TOTAL
Aluminum 2 38 45 80 27 45
[Antimony 2 2 <2 3 2 <2
Arsenic 8 <8 <8 <8 <8 <8
]Barlum 0.1 105 113 84.4 47 81.6
IBerlelum 0.1 <01 <041 <01 <01 <041
IBismuth 2 <2 <2 <2 <2 <2
Cadmium 0.2 <0.2 <02 <0.2 <02 <0.2
Calcium 1 4890 4830 5060 17700 4650
Chromium 0.2 0.9 0.7 0.8 1.1 0.8
Cobait 0.3 0.7 <03 0.8 0.6 0.6
Copper 0.1 7.3 48 - 7.4 57 5.6
[iron 0.3 44.9 587 98.6 89.8 48.4
|Lead 2 <2 <2 <2 <2 4
|Magnesium 2 764 1030 933 3160 1020
IManganese 0.2 1170 1260 1440 69.3 1300
g lMeroury 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
IMonbdenum 0.4 <04 <04 <04 4 <04
|nvicke: 0.8 <0.8 17 4 1 1.6
IPhosphoms 4 1120 1330 1720 1920 1470
IPotassium 40 3780 4420 5070 8310 4740
[setenium 5 <5 <5 <5 <5 <5
[sitver 1 <1 <1 <1 <1 <1
|sodium 1 11 7 11 85 9
lStronﬂum 0.1 24 9.7 8.1 48.9 128
|Sulphur 3 758 771 946 493 869
Tellurium 2 <2 <2 <2 <2 <2
Thallium 1 3 2 <1 6 <1
Tin 2 <2 <2 2 <2 2
Titanium 0.3 0.7 1.2 2.6 04 0.8
Vanadium 0.3 <03 <03 <03 <03 <0.3
Zinc 0.2 344 272 32 43.5 31.8
Zirconium 03 03 <03 0.4 <03 <03
Notes:

1. All concentrations in mg/kg (ppm).

2. MDC - Method Detection Concentration.

3. LT - Labrador Tea.

4. Fw - Fireweed.
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TABLE 4.2.5: SURFACE WATER CHEMISTRY RESULTS
MP73 MP73
CCME/ ZenonD: 96025373 96025374
Parameter CMCS Client 1D : 7341 73-2
Fresh Water
Aquatic Life MDC
IMETALS TOTAL
Aluminum 0.02 0.06 <0.06 <0.06
Antimony 0.02 <002 <0.02
Arsenic 0.05 0.04 <0.04 <0.04
Barium 1 0.001 0.01 0.01
|Beryttium 0.053 0.001 <0.001 < 0.001
|Bismuth 0.02 <0.02 <0.02
Boron 0.04 <0.04 <0.04
Cadmium 0.0008 0.002 < 0.002 < 0,002
Calcium 0.05 8.99 9.27
Chromium 0.002 0.002 <0.002 0.002
Cobalt 0.05 0.004 <0.004 <0.004
Copper 0.004 0.002 < 0.002 <0.002
firon 0.300 0.05 0.07 <0.05
fLead 0.006 0.03 <0.03 <0.03
|Magnesium 0.02 253 2.6
|Manganess 0.100 0.002 0.003 <0.002
|mercury 0.0001 0.00005 < 0.00005 < 0.00005
& IMolybdenum 1.000 0.004 < 0.004 < 0.004
[Nickel 0.065 0.01 <0.01 <0.01
Phosphorus 0.04 < 0.04 <0.04
Potassium 0.4 0.5 0.4
Isetenium 0.001 0.03 <0.03 <0.03
Isiticon 08 38 a7
Isitver 0.0001 0.03 <0.03 <0.03
JScdium 0.4 15 1.6
|strontium 0.001 0.039 0.04
Sulphur 0.1 2.7 2.6
Tellurium 0.02 <0.02 <0.02
Thallium 0,03 <003 <0.03
Tin 0.02 < 0.02 <0.02
Titanium 0.003 < 0,003 <0.003
[Vanadium 0.003 <(0.003 <0.003
Zinc 0.03 0.01 ¥ 0.02
Zirconium 0.003 < 0.003 <0.003
|[HYDROCARBONS
Joi & Grease Total 1 1 1
Notes:
1. All concentrations in mg/L (ppm).
2. MDC - Method Detection Concentration.
Concentration exceeds Fresh Water Aquatic Life criteria.
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4.3 SITE NO. 2 - MILE POST 99.5

4.3.1 Physical Setting

General Description

MP 99.5 is located 60 km south of Ross River on the South Canol Road. The site, on the
west side of the road, is situated near the middle of the Lapie Lakes (Figure 5) and is found
on an alluvial fan.

Access is along a gravel road which extends westward from the South Canol Road to the
lake.

The area to the south is mostly flat with a gentle slope to the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>