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1.0 INTRODUCTION

Lorimer & Associates (Lorimer) in association with Hemmera Resource Consultants Ltd.
(Hemmera) were retained by Indian and Northern Affairs Canada (INAC), Arctic
Environmental Strategy (AES) under contract no. 95-0037 to carry out Environmental
Site Assessments and Field Investigations of the Beaver Creek, Donjek and
Destruction Bay Pump Stations on the former Haines-Fairbanks Pipeline (Figure 1).

This report documents the work carried out during the assignment, including a review
of existing information, field and laboratory programs, findings, interpretations,
risk assessments and recommendations. The report follows the format established by
INAC in the Terms of Reference for the work.

1.1 Background

In the 1950's, the United States government constructed the Haines - Fairbanks
Pipeline to supply fuels to its military installations in Alaska. The pipeline
consisted of an eight inch multi - product line with six pumping stations along the
Canadian section. Fuels transported through the lines included: diesel fuel;
aircraft turbine and jet engine fuel (JP-4); automotive combat gasoline (grade 95C);
and aviation gasoline (Rickard, W.E. Denecke, F. 1972; 172D Infantry Brigade Alaska
1982). A significant portion of the line was installed above ground. The pipeline
was decommissioned in 1972, with the majority of the pipe and one pumping station
removed in 1990 - 1991.

In 1994, the Arctic Environmental Strategy (AES) - Action on Waste program conducted
a preliminary environmental investigation of four of the pumping stations. Later
in the same year, DDT canisters were found buried near a pumping station in Northern
B. C. by the British Columbia Ministry of Environment, Lands and Parks. As a result
of the preliminary investigations and the discovery of the DDT canisters, AES
concluded that additional information relating to activities associated with the
pumping stations was required to determine the environmental status of the sites.
This report documents those additional investigations. The information collected
during the assessments and the preliminary investigations will be used to develop
remediation strategies.

1.2 Project Objectives and Scope

The overall objective of the program was to carry out preliminary environmental
asseasments based on a cursory inspection and sampling of the three pumping stations
and to develop recommendations for future assessments and/or remediation of the
three sites as appropriate.

The specific scope of work for the assignment included the following tasks:

. Completion of a Phase I assessment of the sites;

. Preparation and implementation of a Response/Operation/Health & Safety Plan;
. Completion of a visual reconnaissance of the sites;

. Completion of INAC-approved Phase II investigations; and

. Completion of a report on the work.




2.0 METHODOLOGY

2.1 ase gsess t

Lorimer completed a review of all relevant information for each site. “his
included: historical review of site maps and aerial photos; review of recc 3 to
determine previous owners, uses and tenants; review of maintained lists of .nown
hazardous/toxic substance sites and emergency response/remediation actic sites
within an applicable distance of the pumping stations; search and revi:. other
local, territorial, federal and international files, 1lists and documents as
appropriate; interview of past and present on-site and neighbouring parties to
determine the past history of the site, the status of the permits, waste water
disposal practices, the location of on-site wells and the management of other waste;
description of existing and intended land use of the site and surrounding areas; and
determination of the hydrogeological regime both on-site and in the area.

A list of documents reviewed and sources of information is provided in Appendix A.

2.2 espo e [=) ealt Safe

A preliminary Health, Safety and Contingency Plan was developed prior to initiating
the field work (Appendix B).

2.3 8 c (=} Site

Lorimer conducted a site inspection of each pumping site in order to determine the
logistical constraints to be addressed in the Phase II component of the
investigation; to undertake a preliminary assessment of the environmental status of
the sites; to identify specific areas to be targeted; and to ascertain the
appropriateness of the scope of the work in the context of the stated objectives.
The visual reconnaissance was completed on June 18, 1995.

2.4 se es

Based on the results of the Phase I tasks detailed above, Lorimer prepared a Phase
II investigation plan for each site. These plans outlined the surface soil sampling
program; surface water sampling program; building surface swab sampling program;
a soil vapour probe survey; and geophysical survey to delineate and identify
disposal areas (Appendix C).

Site visits to complete the aforementioned sampling occurred on the following dates:

Beaver Creek - July 23rd and 24th, 1995;
Donjek - July 25th and 26th, 1995; and
Destruction Bay - July 27th and 28th, 1995.
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General Considerations

The method of sample collection in the field is the responsibility of the individual involved. The
following points should be observed.

° the sample must be truly representative of the whole;

° all possible sources of sample contamination(sampling devices, motor exhausts, disturbing of
bottom sediments, use of inappropriate containers, etc.) should be eliminated or reduced to
a minimal level;

. for certain parameters sample composition will change with time and temperature therefore
rapid transportation to the laboratory is desirable. For some parameters, use of a
preservative is recommended. Theoretically, this should fix the concentration of the
parameter of interest and reduce the need for rapid transport and analysis. However, in
practice this only delays the perishability of the parameter and the sample should still be
transported as quickly as possible; and

] for samples which do not have a preservative already in the collection bottle, rinsing both the
bottle and cap with sample (two or three times) is strongly recommended. This procedure,
while reducing any contamination that may be present, also tends to equilibrate the sample
with the container walls and hence "Container effects” (leaching, adsorption, etc.) are
minimized. Sampling for organic compounds is an exception since repeated rinsing may
concentrate the compounds on the walls of the container.

Sample Containers

In general, surface water samples are collected in 1 litre glass bottles, but some analyses require
special plastic containers of glass tubes. The selection of containers is also determined by sample
volume required. Special studies may require a certain container type sample pretreatment during
sample collection. It is the responsibility of the sampler to obtain the proper sample container for
special studies. Sludge samples are collected in wide mouth glass or plastic bottles and extra space
is required as an expansion zone for gaseous products that may be formed. Failure to submit samples
in this manner may result in container explosion during transit or at the laboratory. Sludge samples
for trace organic contaminant analysis must have a foil lined cap.

For trace level metal analysis on surface and domestic waters, special acid washed polyethylene or
new (unwashed) polystyrene containers are required. Standard glass containers with non-metal cap
liners should be utilized for all routine water samples requiring metal determinations.

Aqueous samples for the analysis of organic contaminants should be submitted in new 1 litre glass
bottles with foil of Teflon lined caps. Generally, the sample should have no head space and should
be refrigerated. Care should be taken to avoid freezing the sample. If analysis of hydrocarbon gases
is required approximately 20% head space should be provided. The sample should not contact
anything but Teflon, glass, aluminum foil, or stainless steel. Avoid contact and contamination of
sample with rubber or latex gloves.




Polychlorinated biphenyls (PCB) and pesticide samples must be collected in new 1 litre glass bottles
that have been previously rinsed with methylene chloride followed by acetone and baked at 300°C.
These specialized containers are prepared and marked at the laboratory. Do not fill these containers
above the indicated level.

Preservation Techniques

The function of a preservative is to stabilize the parameter of interest so that changes in composition
during transit and the time prior to analysis are minimized. Several different preservation methods
are recommended and these are outlined by parameter in Table 1.

Preservation techniques usually involve the addition of a chemical which binds the parameter in a form
which is unaffected by sample aging or else provides conditions unsuitable for a further reaction to
occur. In some cases, refrigeration or freezing to reduce reaction rates provides the best preservation,
particularly for those parameters which have a direct biological relationship (i.e., with respect to
growth or decline, for example, nutrients). Preservation of some parameters is effective, for others
it serves only as a technique to marginally reduce the decay of conversion rate. Therefore it is
imperative for such parameters as phenol, chlorophyll, etc., that every effort be made to submit the
samples to the appropriate laboratory as quickly as possible to avoid or reduce loss.

The sampler should be aware that the use of the recommended preservative for one parameter may
negate the possible analyses of another. For example, heavy metal samples preserved with nitric acid
are unsuitable for nutrient analyses. It is the sampler's responsibility to determine whether use of a
certain preservative will eliminate the possibility of analysis of another requested parameter, and
provide suitable replicates samples to avoid the problem. If in doubt, consultation with laboratory
staff is advised. Each replicate should have the preservative used clearly marked on the bottle label.

Sample Volume

The analytical method used to determine parameter concentrations require a certain minimum volume
of sample in each case, as outlined in Table 1. The field sampler is expected to calculate the total
volume of sample required by summing the specified individual volumes (Table 1) for all the analyses
requested and submit the appropriate quantity. In addition, samplers are asked to submit at 10% of
sample in excess of their original total estimate, if available, to allow for possible repeat analysis.

In most cases, the volume required for analysis depends on parameter concentration,with "clean”
samples (i.e. low concentrations) needing the largest amounts. Domestic water supplies, well waters,
and unpolluted surface waters fall in this category. Tests for these sample types require the largest
practical volume in order to provide a sufficient quantity of the substance of interest for reliable
detection. Samples of high concentration(effluent, sewage, etc.) require a much smaller amount, and
even a dilution may be employed. Submission of excessive quantities of noxious, toxic or hazardous
wastes create serious safety and disposal problems at the laboratory. If in doubt, contact laboratory

personnel.

In certain cases where the sampler is unable to obtain sufficient sample volume or when resampling
is impossible, analysis may still be obtained if special care and analytical techniques are used in the
laboratory. This can only be achieved after consultation with laboratory personnel has been initiated




by the sampler and before sample submission. This technique may have impact on the detection limits

of the analysis.

TABLE D-1
ANALYTICAL METHODS
e —————
PARAMETERS METHODS

most metals

inductively coupled plasma (ICP) spectroscopy
/Graphite Furnace

arsenic, selenium hydride vapour generation atomic absorption
spectroscopy
mercury cold vapour generation/mercury monitor

cadmium, lead

general qualitative scan
polyaromatic hydrocarbons

volatile organic compounds
total petroleum hydrocarbons
Oil and Grease

PCB
]

flame atomic absorption analysis spectroscopy

gas chromatography with mass spectroscopy
detection

gas chromatography with mass spectroscopic or
EPA method 625

purge and trap or EPA method 624
gas chromotography with flame ionization detection
Infra-red Spectroscopy

gas chromatography with electron capture detection




Constituent
Bacteriological Coliform

Physical Properties
Colour
Hardness
Odour

pH

Taste

Solids:

-total
-dissolved
-volatile
-suspended
Temperature
Turbidity

Inorganics:
Acidity
Alkalinity
Carbon Dioxide
Chloride ]
Chorine, residual
Conductivity
Cyanide - total
Fluoride

Oil and Grease
Todine
Nitrogen:

-ammonia
-nitrate

-nitrate

-total Kjeldaht
-organic
Phosphorus
Sulphate

Sulphide
Silicia
Organics
BOD
Carbon:

-organic
-total

COD
Pesticides

Phenols

Polynuclear Aromatic Hydrocarbons
Polychlorinated Biphenyls

Trihalomethanes

Preservative

cool, 4C

cool, 4C
cool, 4C
cool, 4C
do on-site
cool, 4C

cool,4C

cool,4C

cool,4C

cool,4C

do on-site

cool, 4C, store in dark

cool, 4C

cool, 4C

analyze immediately

cool, 4C

analyze immediately

cool, 4C

NaOH to pH > 12, cool in dark
none

H2S04 to pH <2,co0l, 4C
analyze immediately

analyze immediately, or H2S04 to pH<2
H2S04 to pH <2, cool, 4C

analyze immediately, or H2SO4 to pH<2
cool,4C, H2S04 to pH<2

cool,4C, H2S04 to pH <2

H2S04 to pH <2,c00l,4C

cool,4C

Hokfing Time
amlyzeASAP

24hours
6months
24hours
2hours

24hours

Tdays
Tdays
Tdays
Tdays

no holding
24hours

14days
14days

no holding
7days
2hours
28days
14days
28days
28days

no holding

28days
28hours

28days
28days
28days
48hours
28days

cool,4C,add 2 drops 2N Zinc acetate/100ml28days

none

cool,4C

analyze immediately
analyze immediately

analyze immediately, H2S04 to pH <2

G,TFE cap cool, 4C, add 100 mg Ha28203 if  7days

TABLE 1
SAMPLING PROTOCOLS
Volume
Required Container
100 P.G
100 P.G
100 P.G
500 G only
25 P,G
500 G only
100 P,G
100 P.G
100 P,G
100 P,G
1000 P.G
100 P,.G
100 P,G
200 P,G
100 P,G
50 P,.G
500 P,G
500 P,G
500 P,G
300 P
1000 G
500 P,G
500 P.G
100 P.G
100 P.G
500 PG
500 P,.G
100 G only
100 P,.G
100 P,G
100 G only
1000 P.G
100 G
100 G
100 P,G
500
500 P,G
1000 G only
1000 G only
250 P.G

residual chlorine is present

cool, 4C store in dark,CUSO4,H3P0O4
to pH<2

cool, 4C

cool, 4C

analyze immediately

Tdays

48hours

28days
28days

28days

28days

no holding




Metals:
Total
Total mercury

P = plastic

100 ea P.G HNO3 to pH<2 6months
500 Gonly HNO3 + K2Cr207 28days
G = glass
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These field QA/QC procedures include replicates, blanks and background samples.
Replicates

Replicates are a check on laboratory and field procedures. Replicates will be collected from sampling
points which are known or suspected to be contaminated. A minimum of 1 sample or
5%/parameter/matrix/site whichever is greater will be collected.

Replicates will be collected for samples which will be submitted for a complete parameter suite.
Identify the sampling point, if known, which will have replicate samples. The replicate will be
collected, numbered, packaged, and sealed in the same manner as the other samples. The replicate
sample sets will be filled in parallel by matched parameter. Samples from surface waters will be filled
from a composite vessel, not sequentially from the surface water body(except for volatile parameters).

Blank and Background Samples: 1/day/shipment/lab
Blank samples are a check for cross-contamination during sample collection and shipment and the
laboratory. Analytically-certified organic-free water for organic parameters will be used. Deionized

water will be used for metal parameters.

Blank samples will be analyzed for the completer parameter suite. The blank is collected, numbered,
packaged and sealed in the same manner as the other samples. .

Only one type of blank need be collected. Blanks are listed below in order of collection preference.
. Equipment Blank-Collected after the last rinse of the equipment decontamination process.
Use the appropriate "blank water" identified above to fill equipment and then pour it into the

appropriate containers.

° Field Bottle Blank - Collect when decontamination of equipment is not necessary or possible.
The field bottle blank will be poured at a sampling point.

] Volatile Organic (VOA) Travel Blank - Collect when there is no other type of VOA blank.
All of the VOA vials should be shipped in the same container as the VOA blank.

Background Samples (Soil and Surface Water)
Background samples will be analyzed for the complete parameter suite. The background sample is

collected, numbered, packaged, and sealed in the same manner as the other samples. Approximately
5% or 1 in 20 samples will be collected as a background.




As part of the Quality Assurance Plan, the chain-of-custody protocol must be described. A chain-of-
custody provided defensible proof of the sample and data integrity. The less rigorous sample
traceability documentation merely provides a record of when operations were performed and by
whom. Sample traceability is not acceptable for enforcement activities nor is it acceptable in a court

of a law.

Chain-of-custody is required for analysis which may result in legal proceedings and where the data
may be subject to legal scrutiny. Chain-of-custody provides conclusive written proof that samples are
taken, transferred, prepared and analyzed in an unbroken line as a means to maintain sample integrity .
A sample is in custody if:

it is in the possession of an authorized individual,

it is in the field of vision of an authorized individual;

it is in a designated secure area; or

it has been placed in a locked container by an authorized individual.

A typical chain-of-custody protocol contains the following elements:

° unique sample identification numbers;
° records of sample container preparation and integrity prior to sampling;
] records of the sample collection such as;

-specific location of sampling,

-date of collection

-type of sample taken (e.g. air, water, soil),

-initialling each entry, ,
-entering pertinent information on chain-of-custody record, _
-maintaining the samples in one's possession or under lock and key,
-filling out the chain-of-custody records, and

-the chain-of custody records must accompany the samples;

* assigning a sample custodian who will be responsible for maintaining chain-of-custody;
o laboratory will inform field sample (or office) that samples have arrive and are in good
condition;

o for unbroken custody during shipping. Completer shipping records must be retained; samples
must be shipped in locked or sealed (evidence tape) containers; and

L the field sampler(or delegated personnel) is to inform appropriate laboratory that samples will

be arriving and will supply name of transporter, depot location, waybill number, and if they
will be delivered or held for pick-up. The field sampler will ask laboratory for verification

of received samples.

Laboratory chain-of-custody procedures consist of:

® receiving the samples;




° checking each sample for tampering;

° checking each sample against the chain-of-custody records; and

L checking each sample and noting its condition.
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1. INTRODUCTION

In the period July 23 to July 28, 1995, Frontier Geosciences Inc. conducted a terrain
conductivity and magnetometer survey for Lorimer and Associates in association with
Hemmera Resource Consuitants Ltd. at the Donjek Pumping Station, Destruction Bay
Pumping Station, and Beaver Creek Pumping Station. The purposes of the investigation
were to locate buried metallic objects, and if detectable, delineate conductive leachate in the
soils arising from buried metal objects, or from dissolved metals in the groundwater.

The investigation consisted of terrain conductivity and magnetometer surveying on grids
with 5 m line spacing and 2 m station intervals established at the site through open areas and
thick bush. In all, a total of approximately 8.1 km of combined terrain conductivity and
magnetometer surveying was completed on the grids. The survey locations (Destruction
Bay Station, Donjek Station and Beaver Creek Station) are illustrated in Fig. 1.

2. THE ELECROMAGNETIC TERRAIN CONDUCTIVITY METHOD
2.1  Equipment

The electromagnetic terrain resistivity investigation was carried out using a Geonics Ltd.
Model EM-31 terrain conductivity meter. This unit is an electromagnetic instrument
consisting of a transmitter coil and a receiver coil at opposing ends of a 3.66 metre boom.
The unit is one man portable and does not require ground contact. The effective
penetration of the instrument under usual conditions is six metres.

In operation, the transmitter coil induces circular eddy current loops in the earth. Under
certain conditions fulfilled in the design of the EM-31, the magnitude of any of these current
loops is directly proportional to the terrain conductivity in the vicinity of that loop. Each of
the current loops generates a magnetic field which is proportional to the value of the current
flowing within that loop. A part of the magnetic field from each loop is intercepted by the
receiver coil and results in an output voltage which is linearly related to the terrain
conductivity.

Frontier Geosciences Ine.




The instrument is calibrated to réad the correct ¢onductivicy when the earth is uniform. In
the event that the earth is layered, with each layer of different conductivity, the instrument
will read an intermediate value and a simple layered earth model may be derived.

2.2 Field Procedure

At a survey station, the instrument was held parallel to the ground surface and the reading
recorded and stored in a field book. Readings were made at a constant terrain clearance
and at 2 m intervals throughout" the survey. Effects of metallic objects on the body as well
‘as any coupling effect due to other’ surveymg equxpment ‘were tested for and were found to

¥
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3. THE MAGNETOMETER SURVEY
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3.1 "Equipment - -

-The magnetometer survey was carried ot ‘with"a:Gem Systems Inc. GSM-19 Overhauser
“Memory Magnetomezer. The GSM-19 is & portable, high sensitivity unit which measures
“the absolute total intensity of the geomagnetxc field t6-& precision of the order of 0.1 nT,
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‘The magnetometer measures-the precession” freéquency’ of protons in -a ‘hydrogen-rich
medium. Excited by radio frequency energy, the protons emit a signal with a precessional
frequency related to the earth's field through a well known constant, the gyromagnetic ratio.
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32 Field Procedure -
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" This‘magnetometer was used in mobile’mode. where the-unit cycles every time a reading is

* taken. A single sensor was'used, ‘thus giving the value of the total magnetic field. Readings
“were made at 2 m’intervals and a constant terrain clearance was maintained throughout the
‘-survey via the usage of a2 back-pack-attichment on’ Which the sensor was placed. The
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precaution of re-occupation of stations obtained earlier to detect the presence of instrument
drift-or diurnal affects: was: followed. Do, significant effects were.noted during the surveying

Intervals: - . c3vinubrnt oE e cevs! Huss D0 fuisvR 0 Ut snt gy troun are
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4. GEOPHYSICAL RESULTS
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«The.-survey- data, aﬁer downlqba,dmg ﬁ;om the mstrument,pwas gndded contouged and

i

‘plotted at.a scale of 1:500 (metri¢). . Thesresplts.of the;soil, conductivity mapping and
“magnetometersurveying are includedat,;}:5Q0:(metric)-scale; in Figures.2a,.2b, 3a, 3b, 4a

and 4b in Appendix A. Figures 2a and 2b are the soil conductivity and magnetometer. plans
respectively for the Beaver Creek Pumping Station, figures 3a and 3b are the soil
conductivity and magnetometer plans for the Donjek Pumping Station and figures 4a and 4b
are the soil conductivity and magnetometer plans for the Destruction Bay Pumping Station.
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Background values for magnetic data is in the range of 57000 nT and less. Electromagnetic
background is in the range of 0 to 2 millimhos/m, with negative-values_ present in
anomalous areas. The units of conductivity in Figures 2a, 3a, and 4a are millimhos per

1ametre with a contour interval of 1-millimho.per metre (1000 ohm-m, resistiivity)ﬂ ~The units

. of magnetic intensity iin figures:2b, 3bx and 4b.are in nanoTeslas-or. gammas of thp earth's

. total field - The spread, of magnetic interisity;yalues. have been logarithmically.distributed:in
order to highlight subtle features in areas of low magnetic relief.. The lines were continued
past the dumpsite and into the forest, as well extra lines were added to either side of the

 dumpsite.in order, to differentigte, apemalqus. zones. from. the. background -data. Good
..gorrelation.exists between the m@ga@tic éﬂt@%%@ﬂ@§9il.§,<?ﬂd‘49;ti“it¥<§1ﬁ§’§¥.$-,“; muaif L
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42  Beaver Creek Pumpmg Statlon
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The conductivity map is characterized by strong anomalies within the dumpsne area.

* 1“' ‘_

¢ Anomaly A-located-along line :65.at stations:34-36 is likely to.be.due ¥9;*'?',buf!§dgf!1°’ak.l-ﬂank
2. because of:its-amplitude. Anontaly.£;located-along line -50.at Station, 16-1845 also a.likely
-:candidate as the site for a buried metal tank, . There axe»othexjfanomahe&at the site,which

N

~’may be iindicative: of :smaller buried-metal-objects.; Anomaly D;:line.-60, stations 22 which

can be seen in both the conductivity as well as magnetometer data, is possibly due to buried
metal debris.

S—— Frontier Geasciences Inc.
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Excellent correlation exists between the soil conductivity and magnetometer data at this
site. Some examples of this are anomalies A, B, C and D, with magnetlc arnplrtudes of
59427 nT, 58951 nT, 58597 nT respectively which are likely to be due to buried metal
objects. .Due to the low density of grudlmes and the relatively hrgh values separatmg the
anomalies B, D C it is difficult to ascertain whether.they are caused by the same object
Due to the: drstance separating the.anomalies. and because the magnetlc readmgs drop:-'oﬂ' te
eﬁ'ectwely low yalues (57400.nT) anomaly. Af;s lrkely to; be.caused by a separate entrty
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4:3 .5 Domjek Pumpmg Statron by )
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In contrast to the conductrvrty map of the Beaver Creek Pumpmg Statron, the Donjek
Pumping Station -site shows ;higher, conductivity ,valyes in regions, where, no . magnetrc
anomalies exist. - Therefore giving, evidence for. possible: presence-of conductrve leachates

There is excellent correlation between the magnetometer and the soil congugtrg_rty daga. The
anomalies of interest on this site are those labelled A, B and C on ﬁgures 3a and 3b Two
anomalies were defined in this area along line-5, labelled A and B. Due to their relative
proximity to each other ahd‘therr large amplitudes it is difficult to ascertain whether—these
are two different sources orif they are due to the same buried metal object Both of these

o e g

may be buried metallic objects Anomaly C on line 0, stn-4, is also of rnterest because of 1ts .

high magnetic ampﬁ%ude altheugh*wrth the grid density it is difficult” to 3“etermme~ the
object's size. N A T NN N
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44  Destruction Bay Pumping Station

Several anomalies were delineated in area 1, labelled A to S on figures 4a and 4b, due to
their excellent correlation between the soil conductivity and magnetic data. The
background magnetic readings were in the 5700 nT and less range. The linear ridge as seen
in figure 4b which essentially parallels the baseline could possibly be due to buried metal
objects which have subsequently contaminated. the surrounding areas as seen by the large
conductivity values to the north and south of the topographic feature. Anomaly A, B, C, E
with maximum magnetic amplitudes of 58943 nT, 57340 nT, 57435 nT, 58500 nT
respectively are easily correlated between the two data sets, but due to the density of the
gridlines, it is difficult to determine their sizes.
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'I’he EM-51 médsures terrain eféé‘mdal cts'h‘*dumvrry and 15" Sliccessfub ‘only if the desired
pararieter exHibit$ “a ‘significant Fotductivity dontrast with fespect to’thé Backiground: “In
iddition, the nontihal’ penetration depih of the tstriiment i 4pproimatelyi:six. metrés. The
overhiatisér thagriétometer ‘measties total fagnétic field, And’ has’ anveffective depth of
several meters. The relatively coarse line spacing of 5 metres may cause the response from
a buried object to be under-represented, or to be missed érititely if thé object is small. ‘As
well due to this low density the possibility arises of mergmg multlple sources together
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2.4.1 Soil Sampling

Soil samples were collected at each site using stainless steel trowels and a hand-
held auger. Soil samples were procured from within the upper 0.75 metres. Latex
gloves were worn during sampling to prevent any cross contamination. Gloves were
changed between sampling events. Cleaning of the sampling implements was completed
on clean plastic sheeting to avoid contamination of implements through contact with
the ground surface. Each trowel was cleaned with Alconox scap and water and then
rinsed with distilled water between sampling events. The trowels were air dried
prior to use.

Sampling protocol for soil samples are contained in Appendix D. A discussion of
sampling duplicates and replicates and QA/QC is included in Appendix E.

Soil samples were screened in the field for hydrocarbons using a Photovac MicroTip
organic vapour analyser (OVA) with a 0 to 2000 ppm (parts per million) range and
equipped with a 10.6 eV UHF excited electrodless discharge tube. BAll measurements
were noted in the field book. Soil samples were placed in a mason jar with 2.5
centimetres of head space remaining above the sample, sealed with aluminum foil and
a 1lid, shaken, and allowed to stand for 0.5 hours to allow the soil temperature to

rise to ambient temperatures then shaken once again. The OVA intake was pushed
through the aluminium foil after the 0.5 hour period and measurements of head space
vapours taken (noted on borehole logs). Environment Canada, Jar Head space

Analytical Screening Procedures were used.

Soil samples were placed in precleaned glass jars with TEFLON coated lids. Care was
taken to ensure the jars were filled completely and the lids screwed on to form a
seal to prevent volatilization of the potential contaminant. Sample numbers were
clearly marked on both the lid and jar label as per the Terms of Reference (TOR).
Soil samples were then placed in plastic bags and placed in ice-filled coclers for
transport to the project laboratory. Soil samples were analysed for compounds
listed in the TOR.

2.4.2 Surface Water

Samples were obtained from surface water if present downstream and upstream of
potentially contaminated areas. Water contained in sumps, presumed to be indicative
of groundwater conditions, was also sampled. BAll waters were analysed in the field
for pH, conductivity, and temperature. The samples were analysed in the project
laboratory for the compounds defined in the TOR. Depending upon analytical
requirements, up to approximately three litres of sample was placed in the
appropriate containers in order to accommodate laboratory analysis requirements.
All samples were accompanied by a Chain of Custody form Appendix E).

2.4.3 Soil Vapour Probe Survey

A survey of volatile hydrocarbons in near surface soil at each site was completed
using the OVA. Slotted polyvinyl chloride (PVC), 1.25 cm diameter pipe in
approximately 0.45 m lengths was driven into the subsurface to depths ranging from
0.3 metres to 0.4 metres. Each pipe was sealed with plastic wrap and left for at
least 4 hours. The OVA intake was then be pushed through the plastic seal on each
pipe and a measurement of head space vapours was taken.




2.5 Geophysical Program

Frontier Geosciences Inc. of North Vancouver, B.C. completed a ground conductivity
and total magnetic survey at the Donjek, Destruction Bay and Beaver Creek Pump
Station sites. Each site survey comprised one 100 metre by 100 metre area with S
metre line spacings and with readings compiled at 2 metre intervals. Geophysical
surveys were oriented to incorporate areas where suspected dump sites may be
located. The Frontier final report is contained in Appendix F.

2.5.1 Electromagnetic Conductivity Survey

Rapid acquisition of ground resistivity (conductivity) information is an important

part of environmental site assessment studies. The Geonics EM-31 terrain
conductivity meter is very effective in the depth range of 1-6 metres. The unit is
a one person, portable, electromagnetic survey instrument. The device dces not

require ground contact and is very cost effective under a variety of field
conditions.

In operation, a transmitter coil located at one end of the instrument induces
circular eddy current loops in the earth. Under certain conditions accommodated in
the design of the EM-31, the magnitude of any of these current loops is directly
proportional to the terrain conductivity in the vicinity of that loop. Each of the
current loops generates a magnetic field which is proportional to the value of the
current flowing within that loop. A part of the magnetic field from each loop is
intercepted by the receiver coil and results in an output voltage which is linearly
related to the terrain conductivity.

The instrument is calibrated to read the correct conductivity when the earth is
uniform: In the event that the earth is layered, with each layer of different
conductivity, the instrument will read an intermediate value and a simple layered
earth model may be derived.

The unit of conductivity recorded is the millimho per metre. To obtain resistivity
in ohm-metres the instrument reading is divided into 1000 - i.e., a reading of four
millimhos per metre yields a value of two hundred and fifty ohm-metres.

There are two components of the induced magnetic field measured by the EM-31. The
first is the gquadrature-phase component which gives the ground conductivity
measurement as described. The second is the in-phase component used primarily in

the EM-31 for calibration purposes. The in-phase component, however, is
significantly more sensitive to large metallic objects and is very effective for
buried metal drum surveys. Although this component has been available in the

standard EM-31 by operation in the compensation mode, both components are available
in the EM-31-D when operating with a data logger. The data logger was used in this
survey to facilitate contour plotting of data points using standard surfer plotting
routines (Appendix F).

2.5.2 Magnetometer Survey

To differentiate conductors identified in the EM-31 surveying, a fluxgate
magnetometer survey was completed to detect ferromagnetic metals. Buried metal, if
unweathered, yields excellent, high amplitude magnetic anomalies when measured




against background values.

The advantage of the additional magnetometer surveying is the ability to select
conductors that are related to buried, large metallic objects versus smaller
conductors, electrical wiring, buried fence wires, pipes, and numerocus additional
"noise" sources. The fluxgate magnetometer is superior to other magnetometers in
such environments due to the high gradients and ambient electrical noise generally
encountered in old waste piles.

Data from the surveys were plotted in contour form and anomalies were assessed for
the likelihood of buried metallic objects or contaminants (Appendix F).

2.6 Analytical Program

The analytical program followed the required analyses stipulated in the TOR.
Lorimer was responsible for sample collection, packaging and shipping and chain-of-
custody protocol. Final laboratory reports are contained in Appendix G.

2.6.1 Regulatory Context

Analytical results from this study were compared to the Alberta Tier I Criteria for
Contaminated Soil Assessment and Remediation, the Remediation Guidelines for
Petroleum Storage Tank Sites (Alberta Environmental Protection, 1994) and the
Canadian Council of Ministers of the Environment Interim Canadian Environmental
Quality Criteria for Contaminated Sites.

2.6.1.1 Tier I Criteria for Contaminated Soil Assessment and Remediation

Alberta Environmental Protection has developed a two tier system for the assessment
of potentially contaminated soil. Tier I criteria are generic and have been
developed to represent acceptable concentrations of contaminants for all site land
uses and site conditions without defining the actual risk. Tier II criteria are
site specific criteria developed for the protection of human health and the
environment. Tier II criteria are based on acceptable risk specific to the site
such as: soil type; geology; surface and groundwater; climate; and present and
future land use.

Tier I criteria were developed by Alberta Environmental Protection through a review
of the scientific literature and from existing guidelines and practices in Alberta
and across Canada.

2.6.1.2 Remediation Guidelines for Petroleum Storage Tank Sites

The Draft Alberta remediation guidelines have been developed through the use of a
risk-based approach to remediation which ensures the protection of human health,
safety and the environment. The guidelines, although not adopted yet, will provide
a uniform standard for the remediation of petroleum storage tank sites in Alberta.
The guidelines refer to both underground and above ground storage tanks containing
gasoline, diesel, heating oil, aviation fuel, used oil or related petroleum products
(Alberta Environmental Protection, 1994).

0




The draft guidelines are based on the role of risk assessment and risk management
in the remediation of .sites containing both underground storage tanks (USTs) and
aboveground storage tanks (ASTs). Numerical criteria, above which either
remediation or a risk assessment must be completed to address the potential risk to
human health and safety or to the environment, are provided in the draft guideline
documents (Alberta Environmental Protection, 1994).

The remediation guidelines outline the process to be followed by the owner or
operator in remediating or managing a contaminated site. Numerical risk management
criteria are provided for soil and groundwater along with a recommended approach for
the determination of the applicable remediation levels based on site sensitivity.
The owner or operator may use the numerical criteria directly for remediation and
risk-management decisions, or may choose to complete a detailed risk assessment to
define site-specific remediation or risk management criteria (Alberta Environmental
Protection, 1994).

The numerical criteria are based on a site sensitivity assessment. The site
sensitivity assessment considers both the sensitivity of the potential human and
environmental receptors and the likelihocod of human impact of those receptors. The
sensitivity system classifies a site according to its sensitivity (high - Level I,
medium - Level II or low - Level III). A separate classification system is in place
for each of the two major routes of impact, inhalation and ingestion. Soil and
groundwater at a particular site would normally be remediated to the lowest risk
management criteria indicated by the site sensitivity assessment and the main
exposure pathways.

Two soil types have been considered for the Alberta risk management criteria,
coarse-grained soil and fine-grained soil. Classification of the soil is based on
gradation. Coarse-grained soil is defined as soil with a median grain size greater
than 75 microns. Fine-grained soil is classified as soil with a median grain size
less than 75 microns.

2.6.1.3 Interim Canadian Environmental Quality Criteria for Contaminated Sites

In response to the growing public concern over the potential environmental and human
health effects associated with contaminated sites, the CCME has developed Interim
Canadian Environmental Quality Criteria for Contaminated Sites (CCME criteria)
(CCME, 1991). These interim criteria have been adopted from existing guidelines and
criteria currently in use in various jurisdictions across Canada. They are
currently being assessed and will be modified, as required, to reflect the emerging
body of scientific information relevant to contaminant effects on the environment
and human health.

The CCME criteria include two levels or concentrations for soil and water quality:
namely, assessment and remediation criteria. Assessment criteria are the
approximate background concentrations or approximate analytical detection limits for
contaminants in soil and water. Background concentration refers to a representative
ambient concentration for a contaminant in soil or water. Analytical detection
limits are the lowest concentrations that can be routinely measured within an
acceptable level of accuracy and reproducibility. Remediation criteria are
generally considered protective of human and environmental health for specific uses
of soil or water at contaminated sites.

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




assessment criteria, further action is not usually required. When concentrations
exceed assessment crite;ia, further investigation is required to assess the nature
and extent of any contamination at the site. If contaminant concentrations exceed
the remediation criteria for a current or proposed future land use for the site,
then remediation of the site to meet the current or proposed land use criteria is
or will be required.

Soil remediation criteria have been developed for three land uses: agricultural;
residential/parklands; and commercial/industrial. Water remediation criteria are
based on CCME Water Quality Guidelines and Health and Welfare Canada's Drinking
Water Quality Guidelines.

Although the CCME criteria are not considered to be applicable to all contaminated
site investigations, they are currently applied in a blanket fashion. The CCME is
developing guidance documents for the develcpment of site-specific assessment and
remediation objectives. Until these are available, the CCME criteria are generally
being applied directly to individual site assessments on Federal lands.

2.6.2 Applicable Criteria for Comparison

Lorimer compared the analytical results from the pumping stations with the Alberta
Tier I Criteria for Contaminated Soil Assessment and Remediation and the draft
Remediation Guidelines for Petroleum Storage Tank Sites as well as the CCME Interim
Canadian Environmental Quality Criteria for Contaminated Sites. These guidelines
and criteria have been followed during the completion of this field work at all

sites.




3.0 RESULTS OF THE STUDY

The following sections summarize the results of the study.

3.1 escription of the Sites

The following sections describe the sites. Photographs of each site are contained

in Appendix H.

3.1.1 Beaver Creek Pump Station

The Beaver Creek Pump Station is located at mile 324 on the pipe line at coordinates

62°24.46N (6919400m N) and 140°50.99 W (508000m E). The site is located some 2.5
km north of the community of Beaver Creek and approximately 1 km east of the
airport. It is accessed via a gravel road which leaves the east side of the Alaska
Highway approximately 1.5 km north of the Canada Customs Station and then follows
the old pipeline right-of-way to the south.

The site originally consisted of a combination building and family housing. The
housing units have been removed (Petroleum Distribution OFFICE USARAL Support
Command 1966). The site is fairly heavily overgrown with aspen and some spruce.
There has been some vandalism. Two aboveground storage tanks (ASTs) used for bulk
storage of fuel are located at the south end of the pump station complex. These
ASTs are surrounded by an earth berm and are standing on a gravel base. A former
landfill is located approximately 250 m north of the site. A logging operation is
situated immediately on the north side of the pump station compound. A residential
trailer unit is located on the same site (Figure 2).

The area is generally flat and low lying with no well-defined drainage courses in
the immediate wvicinity. Beaver Creek, which is located approximately 1 km to the
east, flows to the north. Surface and groundwater flow is believed to be generally
to the east or northeast, however, no confirmatory data is available.

Scoils in the area consist of glaciofluvial gravels overlain by surficial silts.

One water well is located on-site adjacent to the main building. The well is
located in a small enclosed structure attached to west side of the building
(immediately northeast of sample location 9 in Figure 2). No information on the

depth or construction of the well or the quality of groundwater is available.

3.1.2 Donjek Pump Station

The Donjek Pump Station is located at mile 248 of the pipe line at coordinates
61°37.03N. and 139°33.09W (6832300m N and 577000m E) which is some 14.5 km southeast
of the Donjek River Bridge along the Alaska Highway. The site is approximately 300
m north of the highway along a gravel road.

The site consists of a mainline pump building, a utility building (generators and
garage), a single family residence and a multi-family dwelling (Petroleum
Distribution Office USARAL Support Command 1988). The station has been vandalized.
Two large ASTs used for storage of fuel are located at the east end of the complex.
The pump station is surrounded by a firebreak. The pump station landfill is located
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at the end of a trail approximately 500 m to the north (Figure 3).

The pump station compound is moderately overgrown with aspen, willows and small
spruce. Vegetation outside of the compound consists of boreal spruce forest. The
area is generally wet, indicating a shallow or perched water table. A small,
intermittent creek flows from east to west along the southern boundary of the site.

Soils in the area consist of undifferentiated glacial drift.

One water well is located at the Donjek Pump Station site (Figure 3). The water
well is located in a self-contained shed approximately 100 metres east of the main
building (Figure 3). Anecdotal information provided by Mr. Darrell Duensing
(maintenance man on the Haines-Fairbanks pipe line) indicated that this well was
never used due to poor water gquality and objectionable odours (“swampy”) (K. Bisset
& Associates 1995). The static water level in the water well was located at
approximately 1.8 metres depth below the floor of the shed at the time of our
investigations.

3.1.3 Destruction Bay Pump Station

The Destruction Bay Pump Station is located at mile 209 of the pipe line at
coordinates 61°13.65N and 138°45.43W (6790000m N and 620500 m E), which is some 4.5
km southeast of the community of Destruction Bay along the Alaska Highway. The pump
station compound is located approximately 200 m west of the highway at the end of
a gravel driveway.

The 9.9 acre site originally consisted of a main building (identified as a

“Combination Building”) and family housing which comprised six trailer units
(Petroleum Distribution Office USARAL Support Command 1966). The housing units have
since been removed. There has been some vandalism. The site is moderately
overgrown with a mixture of aspen, spruce and willows (Figure 4). Two ASTs used for

fuel storage are located in the southeast corner of the complex. There are several
abandoned landfills in the Destruction Bay area. The landfill identified with the
pump station is located on the immediately opposite side of the Alaska Highway
(Figure 5) from the pump station.

The site is generally well drained, with the direction of surface and groundwater
flow inferred to the east towards nearby Kluane Lake. No defined water courses flow
through the site. No data on groundwater hydrology in the immediate area is
available. The depth to groundwater is believed to be greater than 30 m, based on
measurements at one of two on-site wells.

The first well is located in a small enclosed structure on the west side of the main
building (west of sample location 5 in Figure 4). The second well is located in the
small garage along the Alaska Highway at the north eastern corner of the site. An
attempt to ascertain the depth to the static water level was made in the well
attached to the main building. The depth exceeded the length of the water level
tape (>30 metres depth). The second well had the associated pumps and electrical
wiring still attached to the well head preventing the measurement of water levels.
No other information of well depth, or construction, or water quality was available.

Available geological mapping identifies soils in the area as glacial drift.
However, on-site observations indicate the presence of fluvial sands and gravels,
probably either representing beach deposits along a formerly higher lake level or
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glacial ouﬁwash.

3.2 Sampling

The following sections summarize the number of samples collected at each site, the
type of samples and the requested analyses. Sample locations for each site are
indicated in Figures 1 to 3. Sample numbering followed the protocol specified in
the TOR (Appendix D).

3.2.1 Soil Samples

A total of 14 soil samples were collected from the three sites. Table 1 summarizes
the number of soil samples collected at each site.

TABLE 1
NUMBER OF SOIL SAMPLES COLLECTED PER SITE

SITE NUMBER OF SAMPLES
Beaver Creek 5
Donjek 5
Destruction Bay 4

3.2.2 Surface Water and Groundwater

Samples were obtained from surface water if found on-site. In addition, samples of
groundwater were taken from sumps and/or wells, where possible. All water samples
were analysed in the field for pH, conductivity, and temperature. The sample of
water collected from the sump at Beaver Creek was assumed to be representative of
the local groundwater, based on the swampy setting of the site and an inferred
shallow water table. Water in the sump at Beaver Creek enters through holes in the
concrete at the sump base. Groundwater collected at Donjek was also assumed to be
representative of the local groundwater. However, water collected from a sump at
Destruction Bay is assumed to be from rainwater and surface water run-off through
an unprotected entrance into the sump at the ground surface.

Table 2 summarizes the number of water samples collected at each site. Figures 2 to
4 indicate the sample locations.




TABLE 2
NUMBER OF WATER SAMPLES COLLECTED PER SITE

SITE NUMBER OF WATER NUMBER OF Sample Location
SAMPLES GROUNDWATER
SAMPLES
Beaver Creek 0 1 BC1GW001l - collected

from small shed east
of main building.

Donjek 1 1 DO1W001 - end of
entrance road at
highway, south side
of entrance.

DO1GW001l - water well

Destruction Bay 0 1 DB1GW001l - concrete
sump around pipes
next to AST west of
main building.

3.2.3 Soil Vapour Probe Survey

A survey of volatile hydrocarbons in near surface soils (<0.75 metres) in areas of
fuel storage and pumping was completed using the OVA. Table 3 summarizes the number
of soil vapour readings collected per site.

TABLE 3
SOIL VAPOUR READINGS COLLECTED PER SITE

SITE NUMBER OF READINGS
Beaver Creek 18
Donjek 17
Destruction Bay 14
A summary of the headspace readings collected at each site follows. Refer to

Figures 2 to 4 for sample locations.




TABLE 4
HEADSPACE READINGS MEASURED AT BEAVER CREEK PUMP STATION

LOCATION READINGS (ppm)

Large AST (sample location 4) 0, 0, 0, O

Small AST (sample location 5) 0o, 0, 0, O
Underground Storage Tanks (USTs) 0, 0, O

Small AST (sample location 9) 0, 0, 7.1

Valve on pipe line (sample location 6) 0, 0, 0

Valve north of large tank (sample location 4) 0

TABLE 5

HEADSPACE READINGS MEASURED AT DONJEK PUMP STATION

LOCATION READINGS (ppm)
Large AST (sample location 6) 28.3, 81.3, 92, 10.4, 6.1, 0, O
Small AST (sample location 6) 0, 0, 0
Underground Storage Tank 0, 0
AST (sample location 9) . 2.6
Pump Room (sample location 10) 0, 0
AST - Apartments (sample location 8) 0, 0

TABLE 6

HEADSPACE READINGS MEASURED AT DESTRUCTION BAY PUMP STATION

LOCATION READINGS (ppm)
Large AST (sample location 1) 0, 11.2, 12.5, 0, 0, 2.5, ©
Small AST (sample location 1) 145, 30.2, 0, O
Small AST (sample location 2) ‘ 0, 0
Valves in pipeline (south of sample location 0
2)

3.2.4 Building Swabs

Swabs were collected from areas considered to have a high risk of polychlorinated
biphenyl (PCB) contamination. Each swab was completed using a sterilized glass
fibre filter scaked in acetone. An area measuring 10 centimetres by 10 centimetres
was swabbed with the filter until the acetone had predominantly volatilized. Each
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glass fibre filter was folded and placed within a glass jar with Teflon coated 1lid

for transport to the project laboratory.

Table 7 summarizes the number of building

swabs collected per site and Figures 2 to 4 indicate the general location of each

sample.

TABLE 7

BUILDING SWABS COLLECTED PER SITE

SITE

NUMBER OF SAMPLES

SAMPLE LOCATION

Beaver Creek

3

BC1BS00l - east side of
building, below run-off
from former exhaust out of
generator room.

BC1BS002 - southeast end
of building.

BC1lBS003 - west side of
building below exhaust
from kitchen.

Donjek

DO1BS001 - main pump
building - east wall.

DO1BS002 - main building,
generator room, inside of
door on left side looking
south.

DO1BS003 - generator room
in apartment complex,
north wall.

Destruction Bay

DB1BS001 - main building,
boiler room, south wall
next to light switch.

DB1BS002 - Diesel engine
room, south east corner of
building, above light
switch just inside the
room.

DB1BS003 - generator room,
centre of building next to
door leading south.

3.3 Analytical Program

The analytical program followed the analyses stipulated in the TOR. A summary of
the analyses is contained in Table 8.




TABLE 8
SUMMARY OF SAMPLE ANALYSES

Soil Surface | Ground | Swab Misc.
Water water

BETX/LH (benzene, ethylbenzene, - 1 3 - -
toluene, xylenes / light
hydrocarbons)

TEH (total extractable 8 - - - -
hydrocarbons)

PAH (polycyclic aromatic 5 1 3 - -
hydrocarbons)

Total Metals 11 1 3 - -

Dissolved Metals - 1 3 - -

PCBs and Pesticides 3 - - - -

PCBs (polychlorinated - - - 6 -
biphenyls)

Phenoxy Herbicides 2 - - - -

Asbestos - - - - 1

The following sections summarize the results of the laboratory analyses of
construction materials, soil samples, surface water and groundwater samples and
building swabs collected from Beaver Creek, Donjek and Destruction Bay pump
stations. Sample locations are indicated in Figures 2 to 4.

3.3.1 Building Materials

A building material sample, collected from boiler wrap located at the west end of
the apartment complex at the Donjek pumping station, was submitted to the project
laboratory for the analysis of concentrations of asbestos (Table 9). Analysis of
this sample (DO1AS001)indicated concentrations of amosite (10 to 30%) and chrysotile
(1 to 10%) in the sample. The remainder of the sample was composed of glass fibre
(10 to 30 %) and cellulose (1 to 20%).

3.3.2 Soil
The following sections summarize the results of the analyses of soil samples.
Figures 2 to 4 indicate the sample locations.

3.3.2.1 BTEX/LH

One soil sample was submitted to the project laboratory for analysis of
concentrations of BTEX/LH (Table 10). Sample DB1S00l collected at the Destruction




Bay pump station contained no detectable concentrations of BTEX/LH.

3.3.2.2 PAH

Six soill samples were submitted to the project laboratory for analyses of
concentrations of PAHs (Table 11). Trace concentrations of PAHs were indicated in
all samples collected. However, none of the indicated concentrations exceed the
CCME residential or commercial criteria.

3.3.2.3 TEH

Eight soil samples were submitted to the project laboratory for analyses of
concentrations of TEH (Table 12). The analyses indicated trace concentrations of
TEH in samples procured from Beaver Creek, (sample BC1S001 (450 ug/g) and sample
BC1S002 (75 ug/g)); and samples procured from Donjek, (DO1S001 (3100 ug/g), sample
DO1S003 (140 ug/g) and sample DO1S004 (130 ug/g)). The indicated concentration of
3100 ug/g in sample DO1S001 does not exceed the Alberta Level III soil risk
management criteria for TPH (total petroleum hydrocarbons) for both coarse and fine-
grained soil in the Remediation Guidelines for Petroleum Storage Tank Sites. No
detectable concentrations of TEH were indicated in samples procured from the
Destruction Bay site.

3.3.2.4 Pesticides and PCBs

Five socil samples were submitted to the project 1laboratory for analyses of

concentrations of pesticides and PCBs (Table 13). Trace concentrations of
pesticides and PCBs were indicated in all samples submitted to the project
laboratory. However, none of the indicated concentrations exceed the CCME

residential or commercial criteria.

3.3.2.5 Herbicides

Two samples were submitted to the project laboratory for analyses of concentrations
of herbicides (Table 14). The analyses of these two soil samples indicated no
detectable concentrations of herbicides in soil.

3.3.2.6 Metals

Eleven soil samples were submitted to the project laboratory for analyses of
concentrations of metals (Table 15). The analyses of two soil samples collected
from the Beaver Creek site indicated concentrations of lead in excess of the Alberta
Tier 1 criteria for lead but not the CCME residential or commercial criteria.
Sample BC1S001 contained 115 ug/g of lead and sample BC1S002 showed 158 ug/g of
lead. The analyses of two samples procured at the Donjek Pump Station contained
concentrations of nickel in excess of the Alberta Tier 1 criterion, but not the CCME
residential or commercial criteria. The analyses of three samples collected at the
Destruction Bay site indicated concentrations of nickel in excess of the Alberta
Tier 1 criterion but not the CCME residential or commercial criteria. 1In addition,
sample DB1S002 contained a concentration of zinc (163 ug/g) in excess of the Alberta
Tier 1 criteria. No other concentrations of metals in excess of the applicable




criteria were noted.

3.3.3 Surface and Groundwater

The following sections summarize the results of the analyses of surface and
groundwater samples. Sample locations are indicated in Figures 2 to 4.

3.3.3.1 BTEX/LH

Four water samples were submitted to the project laboratory for analyses of
concentrations of BTEX/LH (Table 16). The analyses of the water samples indicated
no detectable concentrations of BTEX/LH in any of the samples or the duplicate
samples. The analysis of a trip blank submitted to the project laboratory did not
indicate any detectable concentrations of BTEX/LH.

3.3.3.2 PAH

Four water samples were submitted to the project laboratory for analyses of
concentrations of PAHs (Table 17). The analyses of groundwater samples indicated
trace concentrations of PAHs in sample BC1GWO001l (sump), DOLGW0O0l (water well) and
DB1GW0Ol1l (sump). The analysis of sample DO1W00l (surface water sample) collected
at the Donjek pump station indicated no detectable concentrations of PAHs.

3.3.3.3 Metals

Four water samples were submitted to the project laboratory for analyses of

concentrations of metals (Table 18). The analysis of a water sample collected from
Beaver Creek indicated concentrations of iron (380 ug/g), lead (13 ug/g) and
manganese (85 ug/g), all in excess of the CCME drinking water criteria. The

analysis of a groundwater sample collected at the Donjek Pump Station indicated
concentrations of manganese (95 ug/g) in excess of the CCME drinking water criteria.
The analysis of a groundwater sample collected from the Destruction Bay Pump Station
indicated cadmium (8 ug/g ) and manganese (110 ug/g) in excess of the CCME drinking
water criteria. .No other concentrations in excess of the applicable criteria were
indicated by the analyses.

3.3.4 Building Swabs

Six building swab samples were submitted to the project laboratory for analyses of
concentrations of PCBs (Table 19). The analyses of the six samples indicated trace
concentrations of PCBs in five of the buildings. The analysis of sample BC1BS001,
collected at the Beaver Creek pump station, did not contain any detectable
concentrations of PCBs.

3.4 Yo} 8i

Results of the geophysical survey at all three pumping station sites suggest good
to excellent correlation between the soil conductivity and magnetic data. Magnetic
and conductive anomalies were found at all three sites, suggesting buried metallic




objects. The survey results indicate that both magnetic and conductive values drop
off to low values once outside the target areas, supporting the hypothesis of buried
metal. The geophysical survey at Beaver Creek and Donjek indicated a concentraticn
of metallic targets within the areas thought to be waste disposal sites. In
contrast, the survey completed at Destruction Bay suggests a more wide-spread
sporadic pattern to the anomalies, suggesting random or patchy disposal patterns
(Appendix F) .

Confirmation of the presence of buried waste at Donjek was completed through the
advancement of hand-dug testpits into the subsurface. Waste, consisting of rubber
belts and miscellaneous metal pieces, was found at a depth of approximately 0.45
metres. No evidence of buried waste could be found at Beaver Creek or Destructicn
Bay during the excavations due to the bouldery nature of the soil encountered.




TABLE 9

PERCENTAGE OF ASBESTOS IN BUILDING MATERIAL
INDIAN AND NORTHERN AFFAIRS CANARDA

HAINES - FAIRBANKS PIPELINE

File: 281-02

Sample

DO1AS001
amosite 10 - 30
chrysotile 1 - 10
glass fiber 10 - 30
cellulose 1 - 20




TABLE 10

CONCENTRATIONS OF BTEX AND LIGHT HYDROCARBONS IN SOIL

INDIAN AND NORTHERN AFFAIRS CANADA

HAINES - FAIRBANKS PIPELINE
File: 281-02
ug/g (ppm)
Benzene Ethylbenzene Toluene Xylenes
Tier I 0.05 0.5 1 1
Alberta PST coarse 0.02 0.1 0.36 3.5
Alberta PST fine 0.07 0.41 0.22 11.9
Sample No. Date Sampled Location Detection Limit 0.0001 0.0002 0.004 0.0004
DB1S001 7/27/95 AST < < < <
All sample numbers preceded by 162-95
< = Less than detection limit
Tier I - Alberta Environmental Protection Tier I Criteria for Contaminated Soil Assessment and Remediation, March, 1994.

Alberta PST coarse - Remediation Guidelines for Petroleum Storage Tank Sites, 1994 - Soil Criteria for Groundwater Ingestion Pathway

Alberta PST fine - Remediation Guidelines for Petroleum Storage Tank Sites,

1994 - Soil Criteria for Groundwater Ingestion Pathway -




TABLE 11
CONCENTRATIONS OF POLYCYCLIC AROMATIC HYDROCARBONS IN SOIL
INDIAN AND NORTHERN AFFAIRS CANADA
HAINES - FAIRBANKS PIPELINE
File: 281-02

ug/g (ppm)

Sample No. BC1s001 BC1S002 DO1S001 DB1S001 DB1S00S DB1S00S
Date sampled 7/24/95 7/24/95 26-Jul-95 27-Jul-95 27-Jul-95 27-Jul-95
Location Alberta Tier I CCME Large Tank Small Tank Large Tank Large Tank Garage Dupl.
Pepth (m) Res/ Park Com/Ind - 0.3 m 0.3 m 0.4 m 0.3 m 0.3 m 0.3 m
aphthalene S 50 0.047 0.033 0.037 0.011 0.0016 0.0016
Kcenaphthylene - - 0.00S6 0.00048 0.038 0.042 0.0001 <
Acenaphthene - - 0.00092 0.001 0.0049 0.03 < <
IFluorene - - 0.0031 0.0021 0.0049 0.0024 i 0.00015 0.00017
[Phenanthrene S 50 0.012 0.017 0.011 0.0033 0.00096 0.00082
Anthracene - - 0.0048 0.0021 0.0034 0.0012 < <
luoranthene - - 0.00064 0.0082 0.0021 0.00022 0.0007 0.00084
yrene 10 100 0.034 0.032 0.018 0.0031 0.00095 0.00086
enzo (a) anthracene 1 10 0.00082 0.004 0.0014 < 0.0002 0.00024
hrysene - - 0.016 0.014 0.0087 0.00079 0.00062 0.00055
enzo (b) fluoranthene * 1 10 0.0076 0.015 0.0062 0.00023 0.0002 0.00033
enzo (k) fluoranthene *

enzo(e) pyrene - - 0.01 0.026 0.0078 0.00057 < 0.00036
enzo(a) pyrene 1 10 0.0017 0.0089 0.00094 < <
erylene - - 0.0069 0.015 0.0069 < < <
ibenzo (a,h)anthracene 1 10 0.0012 0.0023 0.0011 < < <
Indeno(1,2,3-c,d)pyrene 1 10 0.0045 0.0073 0.0032 < < <
enzo(g,h, i)perylene - - 0.0063 0.056 0.0071 < < 0.00024

Less than detection limit
= Benzo{a)fluoranthene and Benzo (k) fluoranthene reported as total
CCME - Canadian Council of Ministers of the Environment - Interim Canadian
Environmental Quality Criteria for Contaminated Sites, Sept. 1991
Res/Park - CCME remediation criteria for Residential Parkland use
Com/Ind. - CCME remedition criteria for Commercial Industrial land use



TABLE 12
CONCENTRATIONS OF TOTAL EXTRACTABLE HYDROCARBONS (TEH) IN SOIL
INDIAN AND NORTHERN AFFAIRS CANADA
HAINES - FAIRBANKS PIPELINE
File: 281-02

ug/g (ppm)
Detection
Sample No. Location Sample Date Result Limit
BC1S001 Large Fuel Tank 24-Jul-95 450 20
BC15002 Small Fuel Tank 24-Jul-95 75 20
BC1S003 AST east of building 24-Jul-95 < 20
D0O1S001 Large Fuel Tank 26-Jul-95 3100 20
DO1S003 North of apartment AST 26-Jul-95 140 20
DO1S004 Tower tank - south 26-Jul-95 130 20
DB1S002 AST west of building 27-Jul-95 < 20
DB15005S Small garage @ highway 27-Jul-95 < 20

< = Less than detection limit
Remediation Guidelines for Petroleum Storage Tank Sites, 1994
Soil Criteria for Ground water Ingestion Pathway - Coarse-Grained and Fine-Grained = 5000 ug/g




TABLE

13

CONCENTRATION OF PESTICIDES AND POLYCHLORINATED BIPHENYLS IN SOIL
INDIAN AND NORTHERN AFFAIRS CANADA
HAINES - FAIRBANKS PIPELINE

File: 281-02
ug/g (ppm)
Sample No. BC1S004 D0O1S002 DO1S005 DO1800s DB1S003
Date Sampled Criteria {24-Jul-95| 26-Jul-95 |26-Jul-95|26-Jul-95|27-Jul-95
Location CCME West side| Incinerator Pump Landfill Pump
Residential {Commercial | building | building building
Hexachlorobenzene < 0.00002 0.00001 0.000006 0.00006
alpha HCH < < < < <
beta HCH < < < < <
gamma HCH < < < < <
Heptachlor < < < < <
Aldrin 0.0001S 0.00006 0.00006 0.00006 0.00006
Oxychlordane < < < 0.00004 <
trans-Chlordane < < < 0.00002 0.0009
cis-Chlordane < < < 0.00003 0.00011
o,p'-DDE < < < < <
p.p'-DDE 0.01 0.0000S 0.00002 0.00005 0.00004
trans-Nonachlor < < < < 0.00004
cis-Nonachlor < < < < <
o,p'-DDD < < < . < <
p.,p'-DDD < < ¢.00007 0.00003 <
p,p'-DDT 0.03 0.00042 0.0014 0.00042 0.00091
Mirex < < < < 0.00003
Heptachlor Epoxide < < < < <
alpha-Endosulphan < < < < <
Dieldrin 0.00012 < 0.00002 < 0.00003
Endrin < < < < <
Methoxychlor < < < < <
Aroclor 1242* 5 S0 < < < < <
Aroclor 1254%* 0.039 0.00057 < 0.00066 0.0063
Aroclor 1260* 0.047 0.00006 0.00057 0.0006 0.035

* Includes Aroclor 1242,1254 and 1260

CCME - Canadian Council of Ministers of the Environment -

Interim Canadian

Environmental Quality Criteria for Contaminated Sites, Sept. 1991
Res/Park - CCME remediation criteria for Residential Parkland use

Com/Ind.

- CCME remedition criteria for Commercial Industrial land use
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TABLE 14
CONCENTRATION OF PHENOXY HERBICIDES IN SOIL
INDIAN AND NORTHERN AFFAIRS CANADA
N HAINES - FAIRBANKS PIPELINE
File: 281-02

ug/g (ppm)

Detection Sample No.
Parameter Limit D01S002 DO1S006
Dicamba 0.005 < <
2,4-D 0.005 < <
2,4-DB 0.005 < <
MCPA 0.005 < <
MCPP 0.005 < <
Picloram 0.1 < <
2,4,5-T 0.005 < <
2,4,5-Tp 0.005 < <




TABLE 15

CONCENTRATION OF METALS IN 80OIL
INDIAN AND NORTHERN AFFAIRS CANADA

HAINES - FAIRBANKB PIPELINE

File: 281-02

ug/g (ppm)
COME Detection Sample Numbers
Parameter Tier 1| ]PST ] Res/Park ]Com/Ind Limit BC1S001 |BC1S002 )BC1S005 ]1DO1S001 }DO1S002 }DO1S003 15004 DO1S006 }JDB1S001 }DB1S002 jDB15005

timony - 20 40 10 < < < < < < < < < < <
E:‘Senic 10 30 50 0.05 2.3 1.2 2.6 1.8 1.8 2.7 1.3 2.1 3 5 3.5
Barium 600 500 2000 0.1 48 24 105 54 39 122 41 62 166 585 63
eryllium 5 4 8 1 < < < < | < < < < < < <
Eoron (total) - - - 0.5 19 17 23 20 21 24 20 16 32 28 25
Padmium 1 5 20 0.25 < 0.53 < < < 0.28 < < 0.28 0.8 <
Ehromium (total) 100 250 800 2 21 48 29 44 40 53 39 25 80 62 49
Cobalt 20 50 300 1 7 6 10 12 12 12 10 9 18 16 13
[Copper 80 100 500 1 26 26 43 31 49 34 28 27 61 41 39
J.ead 50 50 500 1000 1 3 15 22 25 6 2 52 B2 6
Mercury 0.2 2 10 0.001 0.01 0.008 0.013 0.013 0.019 0.042 0.019 0.013 0.049 0.07 0.04
Molybdenum 4 10 40 4 < < < < < <
Nickel 40 100 500 2 17 16 22 32 37 24
Felenium 2 3 10 0.5 < < < < <
bilver - 20 40 2 < < < < < < < < < < <
fhallium 1 - - - - - - - - - - - - - -
Irin 50 50 300 5 5 < < < < < < < < < <
Panadium 100 200 - 6.5 56 30 65 44 57 70 51 45 63 54
kinc 120 500 . 1500 1 58 96 a7 34 60 61 39 37 113 51
< = Less than detection limit
»>Tier 1 - Alberta Environmental Protection Tier I Criteria for Contaminated Soil Assessment and Remediatjion
PST - Remediation Guidelines for Petroleum Storage Tank Sites, 1994 - Soil Criteria for Groundwater Ingestion Pathway - Coarse and fine grained soil

COME - Canadian Council of Ministers of the Environment - Interim Canadian
Environmental Quality Criteria for Contaminated Sites, Sept. 1991
Res/Park - CCME remediation criteria for Residential Parkland use

com/ind. - COME remedition criteria for Commercial Industrial land use
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TABLE 16
CONCENTRATIONS OF BTEX IN SURFACE & GROUNDWATER
INDIAN AND NORTHERN AFFAIRS CANADA
HAINES - FAIRBANKS PIPELINE
Pile: 281-02

ug/g (ppm)
Criteria Sample Numbers

Alberta PST CCME BC1GW0O01 DW1Wo001 DO1BS003 DO1BS003 DB1GW0O01 DB1GW001 Trip

pParameter AL DW 24-Jul-95 | 26-Jul-95 26-Jul-95 Dupl. 28-Jul-95 Dupl. Blank
Benzene S 300 S ND ND ND ND ND ND ND
Ethylbenzene 2.4 700 <=2.4 ND ND ND ND ND ND ND
Toluene 24 300 <=24 ND ND ND ND ND ND ND
Xylenes 300 - <=300 ND ND ND ND ND ND ND

< = Less than detection limit
Alberta PST - Remediation Guidelines for Petroleum Storage Tank Sites, 1994 - Groundwater Criteria for Groundwater Ingestion Pathway A

CCME - Canadian Council of Ministers of the Environment - Interim Canadian Environmental Quality Criteria for Contaminated Sites, Sept. 1991

A - Assessment Criteria
FAL - Freshwater Aquatic Life Criteria
>DW - Drinking Water Criteria
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TABLE 17
CONCENTRATION OF POLYCYCLIC AROMATIC HYDROCARBONS IN SURFACE AND GROUNDWATER
INDIAN AND' NORTHERN AFFAIRS CANADA
HAINES - FAIRBANKS PIPELINE
File: 281-02

ug/g (ppm)
I
CCME
Sample No. DW FAL| BC1GW00l1 |  DO1wW0O1 DO1GW0O01 DB1GW0O1
Date sampled 7/24/95 7/26/95 7/26/95 28-Jul-95
Location Concrete Entrance Water Well Concrete
sump off highway sump
Naphthalene - - ND ND 0.006 0.044
Acenaphthylene - - ND ND ND 0.023
Acenaphthene - - ND ND ND 0.0087
Fluorene - - ND ND ND ND
Phenanthrene - - ND ND 0.0065 0.016
Anthracene - - ND ND ND 0.0036
Fluoranthene - - ND ND 0.0024 0.001
Pyrene - - 0.004 ND 0.0019 0.021
Benzo (a) anthracene - - ND ND ND 0.0024
Chrysene - - 0.0042 ND ND 0.0092
Benzo (b) fluoranthene * - - ND ND ND 0.0028
Benzo (k) fluoranthene * - - ND ND ND 0.0026
Benzo (e) pyrene - - ND ND ND ND
Benzo (a)pyrene 0.01 - ND ‘ND ND ND
i Perylene - - ND ND ND . ND
Dibenzo(a,h)anthracene - - ND ND ND ND
Indeno(1,2,3-c,d)pyrene - - ND ND ND ND
Benzo(g,h, i)perylene - - ND ND ND ND
Total PAH's - - 0.0082 ND 0.0168 0.1343

ND = Less than detection limit

* = Benzo(a)fluoranthene and Benzo (k) fluoranthene reported as total

CCME - Canadian Council of Ministers of the Environment - Interim Canadian
Environmental Quality Criteria for Contaminated Sites, Sept. 1991

DW - Drinking Water Criteria

FAL - Freshwater Aquatic Life Criteria



TABLE 18

CONCENTRATION OF METALS IN GROUNDWATER
INDIAN AND NORTHERN AFFAIRS CANADA
HAINES - PAIRBANKS PIPELINE

File: 281-02
ug/L (ppb)
Sample Numbers
Criteria BC1GWO0O01 DO1GWO001 DO1WOO1 DB1GW001
CCME Alberta Detection 7/24/95 7/26/95 7/26/95 28-Jul-95
Parameter DW PST Limit Sump Well Stream Sump

Aluminum - - 150 ND ND ND ND
Ant imony - - 150 ND ND ND ND
Arsenic 25 - 1 ND 7 ND ND
Barium 1000 - 1 16 12 42 6
Beryllium - - 3 ND ND ND ND
Boron (total) 5000 - 10 ND 30 120 ND
Cadmium 5 - .2 0.7 ND ND

alcium - - 10 36200 45200 139000 20500
Chromium (total 50 - 1 ND ND ND ND
Cobalt - - 1 ND ND ND ND
Copper <=1000 - 1 1 2 ND
[ron¥ <=300 - 30 30 ND 130
Lead 10 10 1 ND 1

ranganese' <=50 - 3 3

Mercury 1 - 0.05 ND

ol ybdenum - - 1 ND

ickel - - 1 2 3 3
elenium 10 - 1 ND ND ND

ilver - - 1 ND ND ND
odium <=200mg/L - 100 13600 25100 21800 4300
hallium - - - - - - -

in - - 1 ND ND 3 ND

ranium 100 - - - - - -
anadium - - 10 ND ND ND ND

inc (total) w5000 - 10 450 ND ND ND
ND = Less than detection limit

PST - Remediation Guidelines for Petroleum Storage Tank Sites, 1994 - Groundwater

Criteria for Ground Water Ingestion Pathway

CCME - Canadian Council of Ministers of the Environment -

Environmental Quality Criteria for Contaminated Sites, Sept. 1991
»DW - Drinking Water Criteria
FAL - Freshwater Aquatic Life Criteria

* - Aesthetic Objectives Not Health-Based

Interim Canadian




TABLE 19

CONCENTRATION OF POLYCHLORINATED BIPHENYLS IN BUILDING SWABS
INDIAN AND NORTHERN AFFAIRS CANADA
HAINES - FAIRBANKS PIPELINE

File: 281-02
ug/filter
Sample Numbers
Parameter BC1BS001 | BC1BS003 | DO1BS001 | DO1BS002 | DB1BS002 | DB1BS003
Aroclor 1242 ND ND 0.047 0.029 0.01 0.0098
Aroclor 1254 ND ND 0.074 0.19 0.058 0.11
Aroclor 1260 ND 0.0029 0.058 0.29 0.012 06.03




4.0 INTERPRETATION

4.1 Soils

Based on a review of the field notes and the analytical data, there is evidence to
suggest the existence of hydrocarbon contamination in the upper soil stratigraphy
(0.75 m) surrounding the fuel storage tanks at each site. However, the indicated
concentrations of hydrocarbons in soil suggest no restrictions on future site uses.
Trace concentrations of pesticides and metals were indicated at all three sites;
however, the indicated concentrations did not suggest widespread contamination.
Indicated concentrations of lead in soil samples collected at the Beaver Creek site
suggest some contamination of soil possibly associated with the use of leaded fuels.
However, the indicated concentrations do not exceed the residential or commercial
CCME criteria for lead concentrations in soil. The analyses of soil samples also
indicated concentrations of nickel in excess of the Alberta Tier I criterion but not
the CCME residential or commercial criteria. The indicated concentrations of nickel
suggest that they may be indicative of the regional geclogical mineralization in the
area. In general, none of the indicated concentrations of potential contaminants
contained in near surface soil preclude the use of the three pump station sites for

any future site use. However, caution should be exercised when interpreting the
results, as these conclusions are only based on a cursory sampling of the surface
and near surface soil at all sites. 1In areas of hydrocarbon storage there is

evidence to suggest past spills of hydrocarbons at all three sites. Based on the
length of time these sites have been inactive, it is possible that the hydrocarbon
concentrations in near surface soils have decreased due to natural biodegradation
and aeration of the soil. Therefore, the migration of hydrocarbons in the
subsurface could potentially have impacted the groundwater (as indicated at the
Donjek pumping station).

4.2 Water

Analytical results collected from surface and groundwater at each site suggest some
minor impact to groundwater. However, the sampling of groundwater was limited to
sumps at two of the sites and should therefore not be considered representative of
ambient groundwater conditions. The trace concentrations of hydrocarbons and metals
in the groundwater samples are likely a result of spills and/or leaks from the pipe
line and valves contained in the sumps, and corrosion of the pipes and valves.
However, analysis of the sample collected from the former water well located at
Donjek indicates trace concentrations of polycyclic aromatic hydrocarbons in the
water. The water well at Donjek is located downgradient of the fuel storage tanks
(ASTs). The analytical results suggest that the groundwater has been impacted at
this site.

4.3 PCBs

A review of the analytical data suggests that trace concentrations of PCBs are found
on walls within the pumping stations at each of the three inspected sites. This may
be due to transformers connected to the powerplants at each pumping station.




4.4 Landfills

Results of the geophysfcal survey indicated buried metallic anomalies at all three
sites. However, only the Beaver Creek and Donjek Pump station sites appeared to
have organized landfills. The geophysical survey completed at the Destruction Bay
site indicated widespread, scattered, metallic objects with no definite
concentration of waste. Beaver Creek and Donjek Pump stations had waste disposal
areas defined by clearings in the surrounding forest and evidence of an organized
deposition of waste. Hand-advanced testpits at the Donjek site confirmed the
presence of waste overlain with at least 0.3 metres of clayey silt. Excavations at
Beaver Creek did not confirm the presence of waste; however, the cover at this site
was gravel-rich with an abundance of boulders, making the excavation difficult.

The waste area at Beaver Creek is located 200 metres north northeast of the main
compound. It measures approximately 50 metres in length (east west) by 25 metres.
The waste area at Donjek is located 500 metres north northeast of the main compound
and measures approximately 75 metres (east west) by 40 metres.

The analysis of building materials at the Donjek pumping station confirmed the
presence of asbestos in tank and pipe wrapping within the apartment complex. Future
demolition activities should utilize personal protection during decommissioning
activities and when handling potentially asbestos containing material (ACM). All
potential ACM should be disposed of and handled in a manner acceptable to the

Workers Compensation Board.




5.0 SITE SENSITIVITY ANALYSIS (ANALYSIS OF RISK)

The site sensitivity analysis established by the Province of Alberta classifies a
site according to its sensitivity (high, moderate or low) based on a number of
factors governing the likelihocd of impact and the receptor sensitivity (Alberta
Environmental Protection, 1994). This process is defined in the Alberta Remediation
Guidelines for Petroleum Storage Sites. Based on the guidelines, a site’s
sensitivity for ingestion and/or inhalation by humans may be ascertained.

Appendix I contains the flow charts used to ascertain the site sensitivity and the
level of risk management to be used at each site. Table 9 summarizes the analysis
of each site’s sensitivity and the resulting level of risk management.

TABLE 20

SUMMARY OF SITE SENSITIVITY AND RISK ANALYSIS
BEAVER CREEK, DONJEK AND DESTRUCTION BAY PUMP STATIONS

.

FACTOR STATION
BEAVER CREEK DONJEK DESTRUCTION
BAY
Ingestion Sensitivity
Assessment
Receptor Sensitivity low low low
Likelihood of Impact medium/low medium/low medium/low
Site Sensitivity NR NR NR
Ranking
Inhalation Sensitivity
Assessment
Receptor Sensitivity low low low
Likelihood of Impact low low low
Site Sensitivity low low low
Ranking
RISK MANAGEMENT Coarse-grained Fine-grained Coarse-grained
CRITERIA soil: soil: soils
Low (Level Low (Level Low (Level
III) III) III)

NR - No Response Required




5.1 e stio W.

Following the guidelines defined in the Alberta Remediation Guidelines for Petroleum
Storage Sites, the likelihood of human ingestion of water is low at all three sites.
The water sources are downgradient and have no present or potential future usage.
The likelihood of impact on downgradient water sources, using the definitions
contained within the Guidelines, (i.e. > 500 metres downgradient), is “low”. BRased
on the overall site sensitivity ranking, no response may be required for the three
sites.

Based on the guidelines established by the Alberta Environmental Protection, the
site sensitivity for inhalation by humans is low and the likelihood of impact is
low.

5.3 Regquirxed Level of Risk Mapagement

Based on the aforementioned analyses of site sensitivity and receptors, and based
on the sites’ physical parameters (coarse-grained soil at Beaver Creek and
Destruction Bay, and fine-grained soil at Donjek), the Level III criteria for
coarse-grained soil should be used to manage the risk associated with the remaining
hydrocarbon contamination at the Beaver Creek and Destruction Bay sites. The Level
IIT criteria for fine-grained soil should be used at the Donjek site (Table 9).
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6.0 RECOMMENDATIONS

Based on the preceding results and interpretations, Lorimer and Associates recommend
further exploratory work at all three former pumping station sites. Exploratory
work should consist of the installation of at 1least two monitoring wells
downgradient of the suspected landfills and one upgradient. Groundwater should be
analysed for concentrations of suspected contaminants such as phenoxy herbicides,
hydrocarbons, metals and PCBs. In addition, some limited testpit excavations may
be considered at Beaver Creek and Destruction Bay in order to confirm the presence
of buried waste. This confirmation has already been carried out at Donjek.

Further groundwater monitoring should be considered at all three sites in the areas
immediately surrounding the fuel storage sites. At the Donjek pumping station,
groundwater collected from the water well contained trace concentrations of
hydrocarbons. The potential for impact of hydrocarbons on the groundwater should be
considered. The water well at Donjek should be capped to prevent future use as a
drinking water supply.

Any future decommissioning activities should include provisions for the protection
of workers from friable Asbestos Containing Material (ACM). Disposal of potential
ACM should follow the recommendations of the Workers Compensation Board.




7.0 STANDARD LIMITATIONS

This report was prepared by Lorimer and Associates in association with Hemmera
Resource Consultants Ltd. for the account of Indian and Northern Affairs Canada.
The material in it reflects Lorimer and Associates and Hemmera Resource Consultants
Ltd. judgment in light of the information available to them at the time of
preparation. Any use which a Third Party makes of this report, including any
reliance on decisions based on it, are the responsibility of such Third Parties.
Lorimer and Associates and Hemmera Resource Consultants accept no responsibility for
damages, if any, suffered by any Third Party as a result of decisions made or
actions based on this report.
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INFORMATION SOURCES

The following sources of information were utilized during the development of the
history of each of the pumping station sites.

Airphotos

Flight Line Frames Year Comments
Donjek

A11000 299-300 1947 Prior to Construction
Al5278 90-91 1957

Al18396 155-157 1964

A22997 60-61 1972 High Level
A24176 178-179 1975

Beaver Creek

Al8476 8 1964 Infrared
Al18535 41-42 1964 High Level
Al8395 122-123 1967

A24208 75-76 1975

A25288 50-51 1979 High Level
Destruction Bay

Al1068 92-93 1947 Prior to construction
Al4960 1-2 ’ 1955 High Level
Al15739 37-38 . 1957 High Level
Al839¢6 61-62 1964

A23000 74-75 1972 High Level
A24208 ' 182-183 1975

References

K. Bisset & Associates. 1995. Report to Arctic Environmental Strategy, Indian
and Northern Affairs Canada. Research of Former Military Sites and
Activities in the Yukon. July 8, 1995.

(Used to obtain information from former employees and local residents)

Garfield, D.E. et. al. 1977. Haines-Fairbanks Pipeline, Design, Construction
and Operation. Special Report 77-4. February 1977.

Petroleum Distribution Office USARAL Support Command. 1966. General Description
of Facilities USARAL Support Command Petroleum Distribution Office.
Prepared for Headgquarters United States Army, Alaska Support Command
Petroleum Distribution Office APO Seattle 98749. January 1, 1966.

Rickard, W.E. Deneke, F. 1972. Preliminary Investigation of Petroleum Spillage,
Haines-Fairbanks Military Pipeline, Alaska. Prepared for Army Research
Office, Life Sciences Division DA Project 2N061102B71D by Corps of
Engineers, U.S. Army Cold Regions Research and Engineering Laboratory.
Hanover, New Hampshire. April 1972.




172D Infantry Brigade (Alaska). 1982.
Military Petroleum Facilities.

Pamphlet 360-1.
January 15, 1982

Description of Alaskan
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3.2

HEALTH AND SAFETY

The purpose of the Safety Execution Plan (SEP) is to establish requirements for protecting the
health and safety of field personnel during the activities conducted on the site. The SEP has been
prepared to ensure that the consulting and geophysical personnel are suitably protected during
drilling and sampling operations until such time as the soils have been confirmed to be at non-
hazardous levels. The plan contains safety information, instruction and procedures.

Scope and Objectives

The objectives of the SEP are to protect the health and ensure the safety of personnel on the site by
specifying standard safety procedures; outlining the types of personal protection and safety
equipment which will be required on this site; describing clean up procedures; and providing
emergency procedures should they be needed. The guidelines issued by the U.S. National Institute
for Occupational Safety and Health (NIOSH) were used as a reference to develop this plan.
Normal OH&S requirements for field personnel will apply. The enforcement of the plan will

_include the following:

. Site reconnaissance and the identification of known hazards and evaluation of the risks
associated with the site activities.
L List of key personnel responsible for site safety, response operatives and the protection of

team members. :

Description of the levels of protection required.

Delineation of the work areas.

Description of decontamination procedures for personnel and equipment.
Establishment of emergency procedures.

Emergency medical aid for injuries and toxicological problems.
Establishment of procedures for protection of the field teams from weather.

If it becomes necessary to vary the procedures described in this SEP, INAC will be immediately
notified in writing by the Consultant. Any subcontractors involved in the activities will be made
aware of the procedures and will be responsible for ensuring their staff conform to the most recent
version of the SEP.

Site Characterization

The NIOSH guidelines for assessing chemical and physical hazards will be used by the Consultant
to determine the level of worker protection required when working around excavated soils. The
type and level of worker protection will be reviewed after receipt of testing results, and will be
further reviewed as the amount of information on the chemical and physical nature of the soils
increases. The level of worker protection may be adjusted as the site characterization becomes
more refined. Adjustments to the level of protection will be determined by the Consultant and will
be supplied immediately to any contractors and subcontractors involved in the activities in the
program.
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Standard Safety Procedures

The health and safety officer (HSO) designated for this program will be the team leader, Mr.
Bruce Willmer. The HSO will have the responsibility of ensuring that the appropriate safety
procedures, as outlined in this document, are followed with regard to the site activities. The
fundamental safety guidelines for which the HSO will be responsible in overseeing are described in

the following sections.

Under normal circumstances, NIOSH Level D protective gear will be adequate for all personnel
on-site.

The first day procedure at each site will be for the HSO to inspect the soil and ascertain whether
organic vapours are at concentrations of concern prior to sampling. Based on previous
investigations of the sites, and on our initial reconnaissance, we have no reason to believe that this
will be the case. The HSO may monitor the air quality during sampling to confirm that the safety
precautions are appropriate. The air quality may be monitored on a regular basis by the HSO for

- - comparison to earlier findings. The air quality monitoring program may be increased or reduced

depending on results of initial test results.
If any suspicious material is encountered a site safety meeting will be held to review this plan.
Site Personnel Requirements

Site personnel must:

‘o be aware of the potential hazards which they may encounter on the site and follow set
procedures in the event of emergency;
o avoid unprotected contact with any contaminated soil or moisture from the soil due to

walking through the soil, kneeling or sitting in the sampling area, or from equipment
which may have come in contact with the soil;

° remove contact lenses if they begin to create irritation due to dust or organic vapours;

o wear required protective equipment at all times while in the sampling area. If vapours are
encountered personnel having any facial hair or jewellery which would interfere with the
proper functioning of the safety equipment should retreat from the site; and

L all personnel should shower at the end of each day.

Site personnel must NOT:

L consume any food or drink, chew gum or tobacco, or smoke while sampling;

. consume any alcoholic beverages, or prescription drugs which may have a deleterious
effect on their abilities to perform their tasks during the day in which they are sampling;
and

° act in any way which is less than completely professional and safe.
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3.7

NIOSH Level D Protective Equipment

NIOSH Level D protection is expected to provide a proper level of protection for personnel in
direct contact with soils at these sites. The characteristics of NIOSH Level D protective
equipment include:

Required:

o work coveralls;

L safety glasses and/or goggles;

® safety boots with steel toe and shank; and

L] hard hat.

Contingency:

L sunscreen;

] MSHA/NIOSH approved filter-type respirators with OV/AG/Hepa filter cartridges;

° tear resistant tape to repair small rips in tyvek coveralls;

° if handling potentially sharp objects (glass, metallic objects, etc.) then a suitable protective
outer glove must be worn;

L disposable outer boots; and

° hearing protection if working around machinery for any length of time.

Safety and Emergency Equipment

The following equipment should always be within close proximity of workers on the site:

® first aid kit with wool and reflective blankets;
L] eyewash.
Wildlife Concerns

Field team members will attempt to avoid dangerous contact with wildlife. All field team
members will carry pepper spray canisters with them in the event of contact with bears. Team
members will always be in visual contact with each other. All personnel will be familiar with safe
acceptable practices for working in the wildemess.
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3.8

Emergency Contact Numbers

Project Manager and Client Contact (Whitehorse), Bob Lorimer
INAC

Yukon Government Renewable Resources

Wildlife Management

Beaver Creek Nursing Station

Beaver Creek Ambulance Service

Burwash Landing Nursing Station

Burwash Landing Ambulance Service

Destruction Bay Nursing Station

Destruction Bay Ambulance Service

(403) 667-4146
(403) 667-3268
(403) 667-5683
(403) 667-5721
(403) 862-4444
(403) 862-3333
(403) 841-5401
(403) 841-3333
(403) 841-4444
(403) 841-3333
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1.0

1.1

INTRODUCTION

Lorimer and Associates in association with Hemmera Resource Consultants (Hemmera) are
pleased to submit the following work program for the Phase II Environmental Site Assessments
and Field Investigations of: the Donjek, Destruction Bay and Beaver Creek Pump Station sites on
the Haines Fairbanks Pipeline.

This work program is based on the details outlined in the RFP and information obtained through a
review of background documents provided to Lorimer and Associates by INAC (Indian and
Northern Affairs Canada), a preliminary site reconnaissance and an airphoto review.

Background

In the 1950's, the United States government constructed the Haines - Fairbanks Pipeline in order
to supply fuels to their military installations in Alaska. This pipeline consisted of an eight inch
multi - product line with six pumping stations located along the Canadian section. A significant
portion of the line was installed above ground. The pipeline was decommissioned in 1972, with
the majority of the pipe and one pumping station removed in 1990 - 1991.

In 1994, the Arctic Environmental Strategy (AES) - Action on Waste program conducted a
preliminary environmental investigation of four of the pumping stations. Later in the same year,
DDT canisters were found buried near a pumping station in Northern B. C. by the British
Columbia Ministry of Environment, Lands and Parks. As a result of these preliminary
investigations and the discovery of the DDT canisters, the AES - Action on Waste program
requires further information related to activities associated on and near these pumping stations in
order to determine the environmental status of the sites. The information collected during these
assessments and the preliminary investigations will be used to develop remediation strategies.

The Donjek Pump Station is located at mile 248 of the pipe line at coordinates 61°37.03N and
139°33.09 W. The site consisted of a mainline pump building, a utility building and family
housing. The station has been vandalized. There is at least one suspected disposal area at this site

The Destruction Bay Pump Station is located at mile 209 of the pipe line at coordinates
61°13.65N and 138°45.43W. The site consisted of a combination building and family housing.
The housing units have been removed. There has been some vandalism at the site. There is at
least one suspected disposal site in the area. '

The Beaver Creek Pump Station is located at mile 324 on the pipe line at coordinates 62°24.46N
and 140°50.99 W. The site consisted of a combination building and family housing. The housing
units have been removed. There has been some vandalism at the site. There is at least one
suspected disposal area at the site.
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1.2

Scope and Objectives

Based on the aforementioned background information, the following tasks will be completed to
ascertain the environmental status of these sites:

. Prepare and implement a Response/Operation/Health & Safety Plan (included in this work
plan);

. Conduct a visual reconnaissance of the site;

. Complete Phase II Sampling:

surface soil sampling program,

surface water sampling program;

building surface swab sampling program;

a soil vapour probe survey;

a geophysical survey to delineate and identify disposal areas, with test pitting to
verify;

The following sections summarize the details and methodologies for the work program.
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2.1

2.2

23

WORK PROGRAM

The following sections summarize our proposed approach to field work at the three sites. A
description of the proposed work, field personnel, field equipment and schedule follows.

Personnel

Bob Lorimer, P.Eng. - Project Manager Client Contact - Bob Lorimer will provide support
services out of Whitehorse and will also be responsible for backup field support.

Bruce Willmer, M.Sc., P.Geo.: Team Leader and field coordinator will be responsible for all
data collection and ensuring that each site work plan is complete.

Mr. Steve Wittchen - Geophysical Crew Chief will coordinate and conduct the collection of
geophysical data.

Mr. Paul McGee - Geophysical Assistant will assist in the collection of geophysical data.

Field Reporting

All field notes will be compiled in water resistant field books. All pages will be labelled with the
date, and applicable site. Field notes will be transcribed at the project completion for insertion in

the final report as an appendix.

Field notes will detail all sample locations with sketch maps and coordinates of the sample
location, suggested analyses for any samples collected based on suspected contaminant types,

‘records of photographs including the roll and picture number and details of any incidents such as

accidents that may occur on-site.
Field Equipment

A list of equipment proposed for the field program follows:

General Materials Sampling Equipment
Field books Power auger
Lap top Hand auger
Camera Shovel and pick
Maps, scales, check lists Plastic slotted PVC 0.25"
Video camera Sample bottles
Latex gloves
DI water and alconox
Photoionization detector
Sample bags
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Survey Equipment

Level and rod
30 metre tape
Flagging tape
Hip chain
Clinometer
Compass

Geophysical Equipment

Geonics EM-31 terrain conductivity meter

Safety Equipment

Insect repellent

Pepper spray

First aid kit

Eye wash

Organic vapour respirators
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3.0

3.1

3.2

HEALTH AND SAFETY

The purpose of the Safety Execution Plan (SEP) is to establish requirements for protecting the
health and safety of field personnel during the activities conducted on the site. The SEP has been
prepared to ensure that the consulting and geophysical personnel are suitably protected during
drilling and sampling operations until such time as the soils have been confirmed to be at non-
hazardous levels. The plan contains safety information, instruction and procedures.

Scope and Objectives

The objectives of the SEP are to protect the health and ensure the safety of personnel on the site by
specifying standard safety procedures; outlining the types of personal protection and safety
equipment which will be required on this site; describing clean up procedures; and providing
emergency procedures should they be needed. The guidelines issued by the U.S. National Institute
for Occupational Safety and Health (NIOSH) were used as a reference to develop this plan.
Normal OH&S requirements for field personnel will apply. The enforcement of the plan will

- include the following:

® Site reconnaissance and the identification of known hazards and evaluation of the risks
associated with the site activities.
L List of key personnel responsible for site safety, response operatives and the protection of

team members.

Description of the levels of protection required.

Delineation of the work areas.

Description of decontamination procedures for personnel and equipment.
Establishment of emergency procedures.

Emergency medical aid for injuries and toxicological problems.
Establishment of procedures for protection of the field teams from weather.

If it becomes necessary to vary the procedures described in this SEP, INAC will be immediately
notified in writing by the Consultant. Any subcontractors involved in the activities will be made
aware of the procedures and will be responsible for ensuring their staff conform to the most recent
version of the SEP.

Site Characterization

The NIOSH guidelines for assessing chemical and physical hazards will be used by the Consultant
to determine the level of worker protection required when working around excavated soils. The
type and level of worker protection will be reviewed after receipt of testing results, and will be
further reviewed as the amount of information on the chemical and physical nature of the soils
increases. The level of worker protection may be adjusted as the site characterization becomes
more refined. Adjustments to the level of protection will be determined by the Consultant and will
be supplied immediately to any contractors and subcontractors involved in the activities in the
program.
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3.4

Standard Safety Procedures

The health and safety officer (HSO) designated for this program will be the team leader, Mr.
Bruce Willmer. The HSO will have the responsibility of ensuring that the appropriate safety
procedures, as outlined in this document, are followed with regard to the site activities. The
fundamental safety guidelines for which the HSO will be responsible in overseeing are described in

the following sections.

Under normal circumstances, NIOSH Level D protective gear will be adequate for all personnel
on-site.

The first day procedure at each site will be for the HSO to inspect the soil and ascertain whether
organic vapours are at concentrations of concern prior to sampling. Based on previous
investigations of the sites, and on our initial reconnaissance, we have no reason to believe that this
will be the case. The HSO may monitor the air quality during sampling to confirm that the safety
precautions are appropriate. The air quality may be monitored on a regular basis by the HSO for
comparison to earlier findings. The air quality monitoring program may be increased or reduced
depending on results of initial test results.

If any' suspicious material is encountered a site safety meeting will be held to review this plan.

Site Personnel Requirements

Site personnel must:

] be aware of the potential hazards which they may encounter on the site and follow set
procedures in the event of emergency;
° avoid unprotected contact with any contaminated soil or moisture from the soil due to

walking through the soil, kneeling or sitting in the sampling area, or from equipment
which may have come in contact with the soil;

. remove contact lenses if they begin to create irritation due to dust or organic vapours;

® wear required protective equipment at all times while in the sampling area. If vapours are
encountered personnel having any facial hair or jewellery which would interfere with the
proper functioning of the safety equipment should retreat from the site; and

L all personnel should shower at the end of each day.

Site personnel must NOT:

L consume any food or drink, chew gum or tobacco, or smoke while sampling;

° consume any alcoholic beverages, or prescription drugs which may have a deleterious
effect on their abilities to perform their tasks during the day in which they are sampling;
and

° act in any way which is less than completely professional and safe.
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NIOSH Level D Protective Equipment

NIOSH Level D protection is expected to provide a proper level of protection for personnel in
direct contact with soils at these sites. The characteristics of NIOSH Level D protective
equipment include:

Required:
L work coveralls;
] safety glasses and/or goggles;
L safety boots with steel toe and shank; and
° hard hat.
Contingency:
sunscreen;
MSHA/NIOSH approved filter-type respirators with OV/AG/Hepa filter cartridges;
tear resistant tape to repair small rips in tyvek coveralls;
- if handling potentially sharp objects (glass, metallic objects, etc.) then a suitable protective
outer glove must be worn;
] disposable outer boots; and
. hearing protection if working around machinery for any length of time.

Safety and Emergency Equipment

The following equipment should always be within close proximity of workers on the site:

° first aid kit with wool and reflective blankets;
L eyewash.
Wildlife Concerns

Field team members will attempt to avoid dangerous contact with wildlife. All field team
members will carry pepper spray canisters with them in the event of contact with bears. Team
members will always be in visual contact with each other. All personnel will be familiar with safe
acceptable practices for working in the wildemness.
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3.8

Emergency Contact Numbers

Project Manager and Client Contact (Whitehorse), Bob Lorimer
INAC

Yukon Government Renewable Resources

Wildlife Management

Beaver Creek Nursing Station

Beaver Creek Ambulance Service

Burwash Landing Nursing Station

Burwash Landing Ambulance Service

Destruction Bay Nursing Station

Destruction Bay Ambulance Service

(403) 667-4146
(403) 667-3268
(403) 667-5683
(403) 667-5721
(403) 862-4444
(403) 862-3333
(403) 841-5401
(403) 841-3333
(403) 841-4444
(403) 841-3333
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4.0

WORK PROGRAM AND SITE CHECK LISTS

The following sections will summarize in table format the proposed field program for each of the
three sites. Sampling protocol for both soil and surface water will follow the QA/QC protocol
described in our proposal dated May 26, 1995. Soil samples will be screened in the field using a
PID in order to detect volatile contaminant concentrations. Surface water will be screened in the
field for the parameters of pH, conductivity and temperature.

Samples will be submitted to Axys Analytical Services Ltd. of Sidney, B.C. The requested
analyses will be as per the Terms of Reference provided to Lorimer and Associates. Copies of the
sample Chain of Custody forms will be forwarded to INAC for its use in tracking the laboratory
testing program.

Sample locations for each site will expand upon the preliminary sampling completed for INAC in
June 1994.
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4.1 Beaver Creek

Date of Investigation: July 23 and 24th, 1995
Comments: One suspected landfill site (possible additional landfiil)
Objective: Delineate potential hydrocarbon contamination and

lateral/vertical extent of landfiil

4.1.1 Investigation Program

July 23, 1995
. Install vapour monitoring points.
. Install geophysical grid.
July 24, 1995
. Complete the geophysical survey.
. Completion of soil vapour survey.
. Sample soil and surface water.
. Excavate test holes in areas of high risk and downslope of landfills.
. Obtain soil samples for laboratory analyses.
. Obtain surface swab samples.

4.1.2 Laboratory Program

Soil and Swab Samples
* Sample collected for potential future analyses
# of Samples Analyses Cost Total Cost

4 TEH $125 $500
4 BTEX $150 $600
4 PAH $345 $1,380
4 Metals $105 $420
4 Phenoxy Herbicides $350 $1,400
4 Fenuron $250 $1,000
4 PCBs and pesticides $485 $1,940
4 Dioxins/Furans*
4 PCBs (swabs) $285 $1,140

TOTAL $8,380
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Water Samples
# of Samples Analyses Cost Total Cost
4 Phenoxy Herbicides $350 $1,400
4 Fenuron $250 $1000
4 BTEX $150 $600
4 Metals (Total and $240 $960
dissolved)

4 PCBs and Pesticides $485 $1,940
4 PAH $345 $1,380

Total $7,280

Two to three shallow, hand augered boreholes will be advanced in areas of fuel storage and former
work / garage areas. Profiles of headspace will be collected for each borehole to an approximate
depth of 1 metre. Worst case samples, as indicated by headspace, will be submitted to the project

- laboratory for testing.

Two hand augered borehole / excavations will be advanced downslope of the landfill area and one
upslope of the landfill area. Soil samples will be collected for submission to the project
laboratory.

In addition, at least one or two hand augered borehole / excavations will be advanced over the
waste piles where the geophysical survey indicates anomalies. These will be advanced with
extreme caution in order to confirm the presence of waste and to avoid puncturing any potentially
buried drums. Suspect soil will be procured for submission to the project laboratory.

A soil vapour survey will be completed at a minimum of ten sample points. The vapour survey
will focus on the former fuel storage areas and garage / work areas of the pump stations. If the
borehole / excavations within the landfill areas indicate potential fuel disposal, then the soil
vapour survey will be extended to include the landfills.
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4.1.3 Check List

Item Personnel Completed

Survey grid with references to landmarks
for geophysical data collection. Mark on
site plan and airphotos.

Completion of geophysical survey and
identification of anomalies.

Completion of vapour survey

Location of soil sampling sites. Mark on
site plan and airphotos.

Soil descriptions

Photographic documentation

Analytical results
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42 Donjek

Date of Investigation:

Comments:
Objective:

July 25 and 26th, 1995

One suspected landfill site
Delineate potential hydrocarbon contamination and

lateral/vertical extent of landfill

4.2.1 Investigation Program

July 25, 1995

July 26, 1995

4.2.2 Laboratory Program

Install vapour monitoring points.
Install geophysical grid.

Completion of geophysical survey.
Completion of vapour survey.
Sample soil, surface water and asbestos wrapping on old boiler.

Excavate test holes in areas of high risk and downslope of landfill.
Obtain soil samples for laboratory analyses.
Obtain surface swab samples.

Soil and Swab Samples
* Sample collected for potential future analyses
# of Samples Analyses Cost Total Cost

4 TEH $125 $500
4 BTEX $150 $600
4 PAH $345 $1,380
4 Metals $105 $420
4 Phenoxy Herbicides $350 $1,400
4 Fenuron $250 $1,000
4 PCBs and pesticides $485 $1,940
4 Dioxins/Furans*
4 PCBs (swabs) $285 $1,140

TOTAL $8,380
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Water Samples
# of Samples Analyses Cost Total Cost
4 Phenoxy Herbicides $350 $1,400
4 Fenuron $250 $1000
4 BTEX $150 $600
4 Metals (Total and $240 $960
dissolved)
4 PCBs and Pesticides $485 $1,940
4 PAH $345 $1,380
Total $7,280
Asbestos Samples
# of Samples Analyses Cost Total Cost
2 Asbestos
Total

" Two to three shallow, hand augered boreholes will be advanced in areas of fuel storage and former
work / garage areas. Profiles of headspace will be collected for each borehole to an approximate
depth of 1 metre. Worst case samples, as indicated by headspace, will be submitted to the project

laboratory for testing.

Two hand augered borehole / excavations will be advanced downslope of the landfill area and one
upslope of the landfill area. Soil samples will be collected for submission to the project

laboratory.

In addition, at least one or two hand augered borehole / excavations will be advanced over the
waste piles where the geophysical survey indicates anomalies. These will be advanced with
extreme caution in order to confirm the presence of waste and to avoid puncturing any potentially
buried drums. Suspect soil will be procured for submission to the project laboratory.

A soil vapour survey will be completed at a minimum of ten sample points. The vapour survey
will focus on the former fuel storage areas and garage / work areas of the pump stations. If the
borehole / excavations within the landfill areas indicate potential fuel disposal, then the soil
vapour survey will be extended to include the landfills.
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4.2.3 Check List

Item Personnel Completed

Survey grid with references to landmarks
for geophysical data collection. Mark on
site plan and airphotos.

Completion of geophysical survey and
identification of anomalies.

Completion of soil vapour survey

Location of soil sampling sites. Mark on
site plan and airphotos.

Soil descriptions

Photographic documentation

Analytical results
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4.3 Destruction Bay

Date of Investigation: July 27 and 28th, 1995

Comments: One suspected landfill site (potentially 2 to 3 additional landfills
which may or may not be related to the pipeline)

Objective: Delineate potential hydrocarbon contamination and

lateral/vertical extent of landfill

43.1 Investigation Program
July 27, 1995

. Install vapour monitoring points.
. Install geophysical grid.
July 28, 1995

Completion of the geophysical survey.

Completion of soil vapour survey.

Sample soil and surface water.

Excavate test holes in areas of high risk and downslope of landfill.
Obtain soil samples for laboratory analyses.

Obtain surface swab samples.

4.3.2 Laboratory Program

Soil and Swab Samples
* Sample collected for potential future analyses
# of Samples Analyses Cost Total Cost

4 TEH $125 $500
4 BTEX $150 $600
4 PAH $345 $1,380
4 Metals $105 $420
4 Phenoxy Herbicides $350 $1,400
4 Fenuron $250 $1,000
4 PCBs and pesticides $485 $1,940
4 Dioxins/Furans*
4 PCBs (swabs) $285 $1,140

TOTAL $8,380
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Water Samples
# of Samples Analyses Cost Total Cost
4 Phenoxy Herbicides $350 $1,400
4 Fenuron $250 $1000
4 BTEX $150 $600
4 Metals (Total and $240 $960
dissolved)

4 PCBs and Pesticides $485 $1,940
4 PAH $345 $1,380

Total $7,280

Two to three shallow, hand augered boreholes will be advanced in areas of fuel storage and former
work / garage areas. Profiles of headspace will be collected for each borehole to an approximate
depth of 1 metre. Worst case samples, as indicated by headspace, will be submitted to the project
laboratory for testing.

Two hand augered borehole / excavations will be advanced downslope of the landfill area and one
upslope of the landfill area. Soil samples will be collected for submission to the project
laboratory.

In addition, at least one or two hand augered borehole / excavations will be advanced over the
waste piles where the geophysical survey indicates anomalies. These will be advanced with
extreme caution in order to confirm the presence of waste and to avoid puncturing any potentially
buried drums. Suspect soil will be procured for submission to the project laboratory.

A soil vapour survey will be completed at a minimum of ten sample points. The vapour survey
will focus on the former fuel storage areas and garage / work areas of the pump stations. If the
borehole / excavations within the landfill areas indicate potential fuel disposal, then the soil
vapour survey will be extended to include the landfills.
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4.3.3 Check List

Item Personnel Completed

Survey grid with references to landmarks
for geophysical data collection. Mark on
site plan and airphotos.

Completion of geophysical survey and
identification of anomalies.

Completion of soil vapour survey

Location of soil sampling sites. Mark on
site plan and airphotos.

Soil descriptions

Photographic documentation

Analytical results




.

Indian and Northern Affairs Canada
Field Program - Phase Il Assessment -19-

5.0

5.1

WORK PROGRAM COSTS AND SCHEDULING

Lorimer & Associates anticipate completing the aforementioned field work within the budget
contained in our May 26, 1995 proposal to Indian and Northern Affairs Canada. This budgeting
assumes that only one landfill at each site will be assessed using the geophysical survey. Our
preliminary site visit and airphoto review indicated the potential for additional landfills,
particularly at the Destruction Bay site. However, based on our discussions with INAC, Lorimer
and Associates intend to assess the landfill most likely associated with the operation of the pump
stations. Therefore, the landfill closest to each pump station will be included in this Phase II
assessment.

Scheduling

Based on a completion date for the field work of July 28, 1995, Lorimer and Associates anticipate
completing the Draft report on schedule or prior to the August 18th, 1995 deadline.
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6.0 CONCLUSIONS

We look forward to completing the following Work Program in an expeditious manner. If you
should have any comments, questions or concerns please contact the undersigned at (403) 667-

4146.

Yours truly,

LORIMER & ASSOCIATES

Bob Lorimer, P.Eng.
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PCB/PESTICIDE ANALYSIS REPORT

CLIENT SAMPLE 1.0: Procedural Blank AXYS ID: CL-PF-BLKB1212
CLIENT: Hemmera Resource Congultants DATE: 26/Aug/95

SAMPLE TYPE: Blank M_ETHOD NO.: CL-PF-01/Ver.2
SAMPLE SIZE: 1.0 Swab INSTRUMENT: GCECD

CONCENTRATION IN: ng/swab

Compounds . Concantration (8DL)
Aroclor 1242 ' ND 4.6
Aroclor 1254 ND 29
Aroclor 1260 ND 240
Surrogate Standards % Recovery

Tetrachloro-M-xylena - 83

PCB 209 120

1. EDL = Sampie Detaclion Limit

2. ND = Not Detectodt

3. NDR = Peak detectsd but did not mset quantitication criteria
4. Concentrations are recovary coracted

difd AXYS ANALYTICAL SERVICES LT 1.0.00K 2219, 2045 M3 10, SIONEY, RC., CANADA YUL 353 TEL (04 $560881 FAX (604 4364311
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CLIENT SAMPLE LD: . Spiked Matrix

FrS

CLIENT: Hemmera Resource Coneuitants

SAMPLE TYPE: FWlter: .1
SAMPLE SIZE: 1.0 fijter

oo A TARTMIW L

ANRLYT [CAL

Y pss o PGBBEATICIDE ANAL /SIS REPORT

PebdE e

P.0z-18

AXYS ID; GL-PF-SPM 450 .
DATE: 25/Aug/es . .. .
METHOD NQ.;, SLPEQN Yer-2
INSTRUMENT: GC-ECD
S Lk ity o B F

CONCENTRATION IN: ng/fliter

Bt o O nefo

Compounds §arEs
§ o ©a)

e . e e o e
o neers, o g

Dolcﬂnl%e,lﬁ.,ﬁmm ~  Expected % Recovery

Fid TRy -
[ S ETRT o A

Aroclor 1242 A 500 o 450 L& LI
B T T T

Aroclor 1254 . 70 450 80

Gt S F e T

Arocior 12680

5
8

96

TG vrdnme R

Surrogate Standards % Recovery R

EARFRAC ARSI hdc ik £ IR %

Tetrachiora-M-xyleng 60 & v e (Ao
w2 S . 5*}

oty R

Ao 38

e TRt
F S RINR AL R 100 P Y

N R,

EoATDEYRASA0 S T

S RS T . ST S OO - -
W Ve, Approved r'd

- -

€ AXYSANALY TICALSERVICES LFED; 12601, 505D, SONE, 1., CNACA Y1 358 TE (604 656088 FARI40 4264511
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PCB/PESTICIDE ANALYSIS REPORT

CUENT SAMPLE L.D: BC1BS001 . T AXYS ID: 9514-307 12
CUENT: Hemmera Resource Consyitants ' St r U DATE: 25/AUGNS

BAMPLE TYPE: Swab " METHOD NO.: CL-PF-01/Var.2
SAMPLE SIZE: 1.0swab INSTRUMENT: GC-ECD

CONCENTRATION IN: ng/swah

Compounds 7 "o Coneentrationy ~ T (SDL)

Aroclor 1242 ND e 8.8 TR
Aroclor 1254 ND 3.7

A-;oelor 1260 ° N 28

Surrogate Standards % Recovery - AT
Td_tﬂehloro-ll-xylui 75 e .

PCB 209 110 & ?

SDL = Sampie Detection Limit

ND = Not Detected

. NDR = Peak detected but did not meet quantification criteria
Oata have nat basn biank comected

. Concentrations are recovery corrected

R

~ G AXYS ANALYTICAL SERNVICES LT K0-007219, 1045 KL, JOREY 1L, RN VILIHTE R0 56088 HER) efa 311
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CLIENT SAMPLE |.D: BC18S003
CLIENT: Hommera Resowrce Consuftants
SAMPLE TYPE: Gwab -

SAMPLE 8IZE: 1.0 swab

PCB/PESTICIDE ANALYSIS REPORT

P.1E£-1@

AXYS 1D: 9514309 12
DATE: 25/Aug/e5

METHOD NO.: CL-PF-01/Ver.2
INSTRUMENT: GC-ECD

CONCENTRATION IN: ng/swab

Compounds i Concentration
Aroclor 1242 e MD
Aroclor 1254 = ND
Arocior 1280 - NDR 29
Surrogate Standards % Revovery
Tetrachioro-M-xylena . 70
PCB 209 100

1. SDL = Bample Detection Limit
2. ND = Not Delected

8. NDR = Peak detectsd but did not meet quantification critera ™ "+~ ="'

4. Data have not been blank corracted
5. Concontrations are recovery corecied

Pe)

(sDL)
12
7.0
. 2.4
L
Approved /

62‘{(0 AXYS ANALYTICAL SERVIC.ES “roe. K07 129, MeS WS B, SINEY, L. MDA VRIS L4 503881 XM 454

TOTAL P.18
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PCB/PESTICIDE ANA.YSIS REPORT

CLIENT SAMPLE |.D: DG18S00t
CLIENT: Hemmera Resource Consultants
SAMPLE TYPE: Swab

" SAMPLE SIZE: 1.0 swab

P.8S/18a

AXYS ID: 9514-282 ]

DATE: 25/Aug/95

METHOD NO.: CL-PF-0t1/Ver.2
INSTRUMENT: GC-ECD

CONCENTRATION IN: ng/swab

Campourds Caoncentration
Arocior 1242 47
Arocior 1254 74

Arocior 1260 58

Surrogata Standards % Racovery

Tetrachioro-M-xylene b
PCB 209 120

. SDL = Sample Detection Limit
. ND = Not Detscted

. Data have not bsen blank cotrected
. Concenirations are recovery comected

h b N -~

. NDR = Peak detscted but did not meet quantification critaria . .

(T N NS

(SDL)
4.0

25

10°

@ AXYS ANALYTICAL SERVICES LTI 10,501 219, 045 MES D, SOMY, L€, CANA T8I0 T 15304860681 FALIECA 858451
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P.BE10

PCB/PESTICIDE ANALYSIS REPORT

CLIENT SAMPLE 1.D: D01BS002
CLIENT: Hemmera Resource Consultants
SAMPLE TYPE: Swab

SAMPLE SIZE: 1.0swab

AXYS ID: 9514-283 |

DATE: 25/Aug/95

METHOD NO.: CL-PFD1/Ner.2
INSTRUMENT: GC-ECD

CONCENTRATION IN; ng/swab

Compounds - Concentration-
Aracior 1242 29

Aroclor 1254 100

Aroclor 1280 “ 200

Surrogate Standards % Recovery
Tetrachioro-M-xylene : 4

PCB 209 o3

1. SDL = Sample Detoctian Limit

2. ND = Not Detected

3. NOCR = Peak detacted but did nat mest quantificaticn criteria

4, Dat have not been blank corrected
5. Cancoentrations are recovary corracted

sbu)
43
47

19

[ IR T

i

Ny

gd» AXYS ANALYTICAL SERVICES LT f

}0. IOIH" 2045 MLLS 1D, SIDNEY. 0.C., CANACA YBL 358 TEL (504] 4S6-0B81 FAX (804 6364511
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PCB/PESTICIDE ANALYSIS REPORT
CUIENT SAMPLE 1.D: DB1BS002
CLIENT: Hormmera Resoturco Consuitanis

SAMPLE TYPE: Swab

SAMPLE SIZE: 1.0 swab

P.B7/10

AXYS ID: 8514293 |

DATE: 25/Aug/e5

METHOD NO.: CLPF-01/Ver.2
{NSTRUMENT: GC-ECD

CONCENTRATION IN: ng/swab

Compounds Concentration {SOL)
Aroclor 1242 NDR 10 - 88
Aroclor 1254 58 1.7

Arocior 1260 12 ’ 0.93

Surrogate Standards - % Recovery

Tmehloro-u-xytoho 87
PCH 200 110

SOt = Sample Detection Limit

. ND = Not Detacted .

. NDR = Peak detectad but did not meat guantification critéris
. Daia have not been blank corrected

. Concentrations are recoveiy comrected

[T AR T

Approved

Lty

Gl AXYS ANALYTICAL SERVICES LT3 10 KXR19 2065 WIS 1., SN, B.C, CANADA VB{ 758 TEL 604) 0S0-0881 PAX 4] 54451




AUG-2S5-1995 14:51 AXYS ANALYTICAL

P.BE/ 12

PCB/PESTICIDE ANALYSIS REPORT

CUIENT SAMPLE 1.D: OB1BS0C3
CLIENT: Hemmera Resource Cumymms
SAMPLE TYPE: Swab

SAMPLE SIZE: 1.0 awab

AXYS ID: 9514-296 1

DATE: 25/Aug/9S

METHOD NO.: CL-PF-01/Var2
INSTRUMENT: GC-ECD

- CONCENTRATION IN: ng/swab

Compounis Concentration

Aroclor 1242 : NDR 2.8
Aroclor 1254 ' ’ 110
Arocior 1280 . a0
surrogate Standards % Recovary
Tetrachioro-M-xylent 7
PCB 209 110

1. SDL = Sample Detection Limit

2, NO = Not Detacted

3. NDR = Peak detsotad but did not mest quantification criterla
4. Data have not been blank corrected

5. Concantrations are recovery correctad

(sDL)
48
2.2
15
Approved 4

QD AXYS ANALYTICAL SERVICES LT PO ICK2I, 145 NILLS 1D, SIONEY, 1.0, CANATA YT 358 TR, {004) 456018] FAX1404) 6564511




' 83'd W10l
' VOCAYTEX ANALYSIS REPORT
' CLIENT SAMPLE 1.D: Procedural Blank ‘ AXYS FILE: VO-W-BLK 11
| CLIENT: AMBIO Reseaarch Assoclates Inc. DATE: 21/Aug/®S
l ~“SAMPLE TYPE: Blank METHOD NO.: VO-W-01/VO-QMS-1.0
SAMPLE 8IZE: 5.0mL INSTRUMENT: GC-MS
l CONCENTRATION IN: ng/mL
Compounds Cancantration (SDL)
' 1,1-Dichiorathane ND o9
+=13-Dichloropropene ND 22
1,1-Dichioroethane ND .21
0-1,2-Diohloroethene ND a.18
i Chioroform ND 07
1,1,1-Trichiornethans ND 0.16
l 1,2-Dichiorosthane ND 0.61
1,2-Olchioropropans ND o.21
Bromodichlioromethane ND 0.25
Trichiorosthylens ND 0.22
l 1,1,2-Trichleroathano ND 024
1,1,2,2-Tetrachiorosthane ND 0.37
Bromotorm ND 0.08
' Senrene Qs 0.09
Toluene 14 ooz
' Ethylbenzene ND 0.02
pim-Xylena ND .03
o-Xylens ND 0.08
' Surrogate Standards % Recovery
l Bromoflusrchernzene 100
l 1, 9DL = Sample Detection Limit
2. ND = Not detected
3, NDR = Poaak defocted but did not meet quartification criteria
. 4. Data have not been blank corrected.
, 5. Concentrations are not rocovary corrected.
' . Approved
l O3 AXYS ANALYTICAL SERVICES LTI 105K 219, 245 WiS 0, ST, 5.0, I3 VB 157 TE {604 8383831 FAL 604 6504571
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YOC/BTEX ANALYSIS REPORT
. CLIENT SAMPLE (.D: Trip Blank AXYS FILE: 8514-302A
CLIENT: Hemmera Resource Consuitants Lid. ' OATE: 21/Aug/9s
SAMPLE TYPE: Water » METHOD NO.: VO-W-01/VO-QMS-1.0
SAMPLE SIZE: 5.0mL INSTRUMENT: GC-MS
CONCENTRATION IN: ng/mL
compounds coneéiuia!lon (sDLj
1.1-Dichicrethane ND 0._47
t«1,3-Oichioropropense ND 038
1,1-Dichioroethane ND 019
o-1,2-Dichloroethene ND . 0.20
Chiorotorm . ND 0.18
1,1,1<Trichioroethane ND 0l
1,2-Dichieroathane . ND 042
1,2-Diehioropropans NO . 022
Bromodichioromethane ND 02
Trichiorasthylane ND ot
1,1,2-Trichioroethane ND .24
1,1,22-Tetrachioroethane ND 0.26
Bromaform ND 0.1
Betuzene ND 0.02
Toluene ND 0.5
Ethyibenzene ND 0.02
p/m-Xylene ND 0.08
o-Xylene ND ) Q.02
Suriogalo Standards % Recovery
Bromofluorobernzene 110

1. SDL = Sample Detection Limit

2. ND = Not detacted

3. NDR = Peak detooted but did not most quantification criteria
4. Data have not been blank corrected.

§. Concentrations ara not recovery cotrected.

Approved

€l AXYS ANALYTICAL SERVICES LTI 70 302215, 2045 MUSID, SONEY, 8.2, CANGA YHL 353 TEL1504) 4540891 FAX 604 4564511
8048 'd THO1LATENY SAd r1:57 gesl-Zc-ond
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BTEX ANALYS1S REPORT

CLIENT SAMPLE 1.O0.: Travelling Blank A
CLIENT: Hemmera Resource Consuttants Lid.
SAMPLE TYPE: Water

SAMPLE SIZE: 50miL

AXYS FILE: 9514-004A }

DATE: 23/Aug/99

METHOD NO.: VO-W-01/VO-QMS-1.0
INSTRUMENT: GC-MS

CONCENTRATION IN: ng/mi

Compounds Concentration

Totueneo
Ethyibenzene

pim <Xylene

o-Xylene

Sumogste Standards % Recovery

1. SDL = Samplo Detection Limit
2. ND = Not detected

(soL)

0.01

0.01
0.02

0.01

3. NDR = Peak detected but did not meet quantitication criteria

4. Data have not been blank corrected.
5. Concentrations are not recovery correctod.

€l AXYS ANALYTICAL SERVICES LT 1.0 5082119, 2045 MUS D, SCHEY, 1C, CNACA ¥R 358 TEL 1604 656081 FAR ib4) 45546

LA 9 A

TOLIATHY S

L1:21 SEET-2CNd




4Aa°d 101

BTEX ANALYSIS REPORT
CLIENT GAMPLE 1.D.: BC1GW009 AXYS FILE: 9514-308A |
CLIENT: Hammara Resource Consultants Ltd. DATE: 23/Aug/9S
SAMPLE TYPE: Water - . METHOD NO.: VO-W-01/VO-OMS-1.0
SAMPLE SIZE: 5.0mL INSTRUMENT: GC-MS

CONCENTRATION IN: ng/ml

Compourxls Concentration (SDL)
Toluene 0.2
Ethyibenzene 0.01

p/m Xylene o.08

o-Xylene 0.02

Surrogate Standards % Recovery

Bromofluorobenzene 95

1. SDL = Sample Detection Limit

2. ND = Not detected

3. NDR = Peak detected but did not meat quantification criterla
4. Data have not been blank corrected.

5. Concentrations are not recavery corrected. ;

Approved

‘---‘----—---

€3 AXYS ANALYTICAL SERVICES LTI 10 10X 2719, 2045 %5 10, SONEY, 5.0, CARACR YLI53 T61604 8560881 FAT [604) 8584571
b L1:21  SEET-£2-SNd




BTEX ANALYSIS REPORT
po
CUENT SAMPLE (.D.: DW1WO001
CLIENT: Hemmara Resource Consuitants Lid.

SAMPLE TYPE: Water

SAMPLE SIZE: 5.0mL

AXYS FILE: 8514-2868 |

DATE: 28/Aug/95

METHOD NO.: VO-W-01/VO-QMS-1.0
INSTRUMENT: GC-MS

CONCENTRATION IN: ng/mL

Compounds Concentration (soL)
Berzens - o1

Toluane ND . u

Ethyibenzens ND 0.0
p/m -Xylane ND 02

o-Xylene ND 0.01
Surragate Standards % Recovery

Bromofiuorabenzene o

1. SDL = Sampie Detuction Limit

2. ND = Not detected

. NDR = Paak detoctzd but did not meet guantification criterta
. Data have nol been blank correctad.

[ ]

. Concentrations are not recovery corrected. ;

" Approved

Y V- b o O THOILAGNY SAKY

€1 AXYS ANALYTICAL SEIRNVICES LTI 10 6052219, 1045 MUS 10, SONEY, 8.0, CAADA ¥3L 153 TE. [604] 6300881 FAX 634 451511
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BTEX ANALYSIS REPORT
CLIENT SAMPLE (.D.: DOIBSe® Do\ G\ ey AXYS FILE: 9514-285A
CLIENT: Hemmera Rusource Conauitarns Lid DATE: 18/Aug/e5
SAMPLE TYPE: Waler METHOD NO.: VO-W-01/VO-GMS-1.0
SAMPLE SIZE: 5.0mL : INSTRUMENT: GC-MS
CONCENTRATION IN: ng/mL

Compoumds . Concentration (SOL)

Banzane ND 0.02

Toluene "~ ND 0.15

Ethylbenzene ND 0.02

p/m Xylene ND 0.03

o-Xylene . ND 0.03

Surragate Standards % Recovery

Bromofluorobsnzens . 9

1. SDL = Sampie Deteclion Limit

2. ND = Not detected

3. NDR = Peak detected but did not meet quantification criteria
4. Dala have not been blank correctad.

5. Concenirations ars not recovary corrected.

Approved

€D AXYS ANALYTICAL SERVICES LTI 10 K0X2219, 2045 WS 10, SENEY, 1.0, CAHADA Y8359 T8 jo0d] 4360881 FAK 4] 650451

82404 TEDLATEMNE SR €1:57 Seel-Ze-thd




BTEX ANALYSIS REPORT

" CLIENT SAMPLE LD.: W Do 6\ eo) AXYS FILE: $514-2958
. DUPLICATE
CLIENT: Henumera Resource Consuitants Lid. DATE: 1&/Aug/as5
SAMPLE TYPE: Water METHOD NO.: YO-W-01/VO-QM8-1.0
SAMPLE SIZE: 5.0mL INSTRUMENT: GC-MS

CONCENTRATION IN: ng/mL.

Compounds " Concentration {SOL)

Benzone ND 0.01

Toluenn _ ND 0.1
Ethyibenzene ND c.01
pim Xylene ND 0.01
o-Xylens . ND 0.01
Surrogate Standsrde % Recovery '
Bromotiuorobenzena ’ 94

1. SDL = Sample Detection Limit

2. ND = Not detected
3. NDR = Paesk detected but did not meet quantification ctiterls

4. Data have not been blank corrected.
5. Concentrations are not recovery corrected.

Approved

G AXYS ANALYTICAL SERVICES LT 10500219, 2045 U5 5., SO, B.C., CANAJ Y11 358 TEL[504 655018 £AX (604 456431)

38-v8°d THOTLATENG Sl £1:51 Sect-ce-and



BTEX ANALYSIS REPORT '

CLIENT SAMPLE 1.D.: DB1GWO001 . AXYS FILE: 9514-301A
CLIENT: Hemmera Resource Consultants Lid. DATE: 18/Aug/3S |
SAMPLE TYPE: Water METHOD NO.: VO-W-01,VO-QMS-1.0
SAMPLE SIZE: 5.0mL INSTRUMENT: GC-MS '
| CONCENTRATION IN: ng/mL .
Compounds : Concentration (SDL)
Benzene ND 0.01 l
Talsans ND o1 I
Ethyiberaena ND 0.03
p/m Xylene ND 0.05 '
o-Xylene ND 0.03
1
i
i
Surrogate Standards ‘ % Recovery l
Bromofluorobemene 97 '

1. SDL = Sample Detaction Limit
2. ND = Not detected

4. Dsta have not been blank correctad.
5. Concentrations are not recovery corrected.

Approved

3. NDR = Peak detected but did not meet quantitication criterla '

€ AXYS ANALYTICAL SERVICES LT F.0 1081215, 3045 MUS 1, SONEY, AC., CANALA Y8115 TE j504) 8560881 FAL {804 038451

50501 o THOILAENY S €T1:5T SeaT-ccund




BTEX ANALYS!IS REPORT
CLIENT SAMPLE 1.D.: DB1GWNO1 AXYS FILE: 9514-3018
DUPLICATE
CLIENT: Hemmeora Resource Consuitants Lid. DATE: 18/Aug/es
SANPLE TYPE: Water METHOD NO.: YO-W-01/vO-QMS-1.0
SAMPLE SIZE: 5.0 mL NSTRUMENT: GC-MS
CONCENTRATION IN: ng/mL

Compounds Concentration (SDL)

Benzene ND 0.02
Toluena ND 0.15

Ethytbenzens ND 0.03

p/m -Xylane NO 0.08

o-Xylene ND 0.02

Surrogate Standards % Recovery

Bromofivorcbeanzene 100

1. SDL = Sample Detaction Limit
2. ND = Not detected

3. NDR = Peek detected but did not meet quantification criterla

4. Data have not heon blank corrected.
5. Concentrations are not recovery corrected.

Quleslopuan/

Approved

€l AXYS ANALYTICAL SERVIKCES LTI 10101 1219, 7045 MIS 10., SINEY, 5.0 CAKADA Y81 358 T8 (504 4560887 FAX 1804} 8304511

20 " A
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PAH ANALYBIS REPORT
. CLIENT SAMPLE 1.D.: Procedural Blank AXYS FILE: PH-W-BLK 782
CLIENT: HEMMERA Reeourco Consultants Ltd. DATE: 18/Aug/os
SAMPLE TYPE: Blank METHOD RO.: PH-W-04/Vor.2
SAMPLE SIZE: t0L INSTRUMENT: GC-MS

CONCENTRATION IN: ngL

Compounds Concentration (SDL)
Naphthalens NDR 4.0 10
Acenaphthylene ND 14
Acenaphthane ND 1.8
Fuorene ND 18
Phenanthrene ND 23
Anthracene ND 24
Fivoranthene ND 0.91
Pyrona NO 068
Batz(a)anthracene ND 1.4
Chrysane ND 13
Banzo(e)pyrene . ND 1.9
Benzo(a)pyrene ND 23

Poryleno ND 24
Dibenx{ah)anthracena ND 38
indeno(1,2,3-cd)pyrens ND 35
Bemzo{ghi)parylene NO 29

Swrrogate Standards % Recovery

Naphthaleno-d8 76
Acensphthened10
Phenanthrene d-10

Pyrane d-10

Chrysene d-12
Benzo{a)pyrens d-12
Perylane d-12
Dibenz(ahyanthracens d-14
Benzo(ghf)perylene d-12

1. SDL = Samgle Detection Limit
2. ND = Notdetrcted
3. NDR = Peak detacted but did not meet quantification critaria

$323883¥Y

pproved

Bamzofiuoranthenes ND 1.8 . l

d}{@ AXYS ANALYTICAL SERVICES LTI 108012219, 2045 MUS 2. SONEY, 8., CANADA ¥R 358 TEL|604) 6560881 FaX iod4) 62345
L0 o TH] LATHNE S 9T CEET 0T —OAH




PAH ANALYSIS REPORT
CLIENT SAMPLE I.D.: DBIGWOO1 AXYS FILE: 9514-301
CLIENT: HEMMERA Resource Consullants Lid. DATE: 18/Aug/es
SAMPLE TYPE: Water METHOD NO.: PH-W-04/Veor.2
SAMPLE SIZE: 10L ] . INSTRUMENT: GC-MS
CONCENTRATION IN: ng/L

Compounds Concantration (SDL)

Naphthatene NDR 44 0.71

Acanaphthylene NDR 23 0338

Acenapghthens NDR a7 0.61

Fluorene ND 0.54

Phenanthrens 18 0.8

Anmthracone NOR 286 0.88

Fluoranthene NDR 1.0 0.38

Pyrena 21 0.8

Senz(a)anthracens NDR 2.4 0.91

Chrysene 92 .85

Benzofiuoranthenos NDR 2.8 13

Barza(o)pyrets NDR 2.6 14

Bermo{a)pyrene . ND i3

Perytene ND 1.9

Diberz{sh}anthraceno ND 4.7

Indeno(1,2,3-cd)pyrans ND 24

Benzofghi)perylene ND 20

Swrogste Standards % Recovery

Naphthaleno-d8 59

Acemaghthene-d10 120

Phenanthrene d-10 100

Pyrone d-10 7S

Chrysene d12 66

Benzo(a)pyrens d-12 72

Perylone d-12 70

Dibenz(ah)anthracens d-14 46

Benzo(ghl)perylone d-12 (-]

1. SDL = Sample Deteoction Limit

2. ND = Not detected

3. NDR = Peak detectod but did not meet quantitication critaria
4. Dala have not baen blank corrected.

K,uz-laQ,_.
Jfowma

g€ AXKYS ANALYTICAL SERVICES LT P0.101 217, 2045 MuS 10, SONEY, 1.0, CANCA VILISE T (604 456831 FAX [664| 556451
2838 °d 7 THIILATBHY S £S:9T  S66T-BT-0nd




PAH ANALYSIS REPORT

_CLIENT SAMPLE |.0.: DO1GWOG1 AXYS FILE: 9514-285
CLIENT: HEMMERA Resource Consultants Lid. DATE: 18/AuQ/95
SAMPLE TYPE: Water METHOD NO.: PH.W-04/Ver.2
SAMPLE SIZE: 10L ) ' INSTRUMENT: GC-MS

CONCENTRATION IN: ng/L

Compounds Concentration (SDL)
Naphthaiene NDR 0.0 0.94
Acenaphthylens ND 1.8
Acenaphthene . ND 16
Fluorene ND 15
Phenanthreno 65 . 18
Anzhracsne NO 19
Huoranthens 24 - 07
Pyrette 1.9 0.68
Benz(a)anthracena ND 0.95
Chrysane ND 0.80
Benzofluaranthenes ND 11
Beto(a)pyrune ND 1.1
Borzola)pyrane ND 1.3
Petylens ND 14
Dibanz(ah)anthracene ND 2.2
Indeno{1,2,9-cd)pyrone ND 25
Banzo(ghi)perylane ND 21
Surrogate Standarde % Recovery

Naphthalena-dB 50

Acenaphthene-d10 S4

Phananthrene d-10 €8

Pyrena d-10 &0

Chrysena d-12 B4

Benzo(a)pyrane d-12 94

Parylene d-12 98

Dibarz{ah)anmhracene d-14 79

Banzo{ghl)perytene d-12 20

1. SOL = Sample Detection Limit

2. ND = Not detactad

4. NDR = Peak detected but did not meet quantification criterla
4. Data have nat been blank carrected.

Approved

4P AXYS ANALYTICAL SERVICES LTD 70 KRS, 0540, SONEY, 2.C., CANADA 8L 358 TEL[604) $56.020! FAX {434} 536 4571
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lA'd WOL
PAH ANALYSIS REFPORT
CLIENT SAMPLE 1.D.: BCIGW001 AXYS FILE: 8514-306
CLIENY. HEMMERA Resource Consuitants Ltd. DATE: 18/Aug/es
SAMPLE TYPE: Water METHOD NO.: PH.W-04/Ver.2
SAMPLE SIZE: 10L INSTRUMENT: GC-MS
CONCENTHATION IN: ngt.
Compounds Ceoncentration (SDL)
Naphthaiene . NO a.7
Acenzphthylens ND 18
Acamaphthene ND 0.4
Fluorene ND 15
Phenanthrene ND 1.8
Anthracene ND 1.9
Fluoranthena ND 12
Pyrena - 4.0 1.2
Benz(a)arnthracene ND 1.4
Chryasns NOR 4.2 18
Benzofivoranthenes ND 1.7
Benzo(e)pyrene ND 20
Bestxo(a)pyrens ND 13
Perylane ND 14
Diberz(ah)anthracens ND 22
Indeno(1,2,3-cd)pyrena ND 22
Bernzo(ghi}parylane ND 1.8
Surrogate Standards % Rocovery
Naphthalene-ds 78
Acenaphthene-d10 83
Phananthrene d-10 78
Pyrene d-10 80
Chrysane d-12 75
Berzo(a)pyrens d-12 S0
Parylena d-12 <
Dihenxz(ahjanthracene d-14 64
Benzo(ghl)perylene d-12 88

1. SDL = Sampls Detsction Limit

2. ND = Neot detected

3. NDR = Peak detected but did not msst quantification criteria
4. Data hava not been blank comactad.

€D AXYS ANALYTICAL SERWVICES LT 20504219, 2045 US D, SINEY, LC, CNAA VIL 23 T {604 8580081 FAR (404 65641

20,28°d OILANY SAxH B5:9T  SeRT-3T-End




PAH ANALYSIS REPORT
CLIENT SAMPLE |.D.: DO1W001 AXYS FILE: 9514288 .
CLIENT: HEMMERA Resource Consultants Ltd. DATE: 18/Aug/9s
SAMPLE TYPE: Watar METHOD NO.: PH-W-04/Var2 '
SAMPLE SIZE: 1.4QL INGTRUMENT: GC-M8 .
CONCENTRATION IN: ng/L
Campounds Conceairation (8DL) '
Naphthalene ND as
Acenaphthylene ND 22 l
Acesnaphthene ND 1.7
Fluorens ND 19
Phenanthrene ND 25 ]
Anthraceno ND 1.7
Fluoranthene ND 0483
Pyrems ND 20
Serz(z)antivacene ND 13 '
Chrysana ND 12
Benzotluoranthense ND 1.8
Benzo(e)pytene ND 1.6
Benzo{a)pyrene . ND 20 .
Parylene . ND 24
Dibenz{ah)anthracene ND A3
Indeno(1,2,3-cd)pyrene ND ag
Bemzo{ghl)perylone ND 33
Surrogate Standards % Recovery '
Napithaiene-d8 57
Acenaphthene-d10 &1
Phenanthrene d-10 o4
Pyvane d-10 : 71
Chrysene d-12 58 .
Berzo(a)pyrene d-12 63
Perylens d-12 57
Dibenz(ah)anthracene d-14 53
Benzo(ghi)perylene d-12 57
1. SDL = Sampis Dateckon Limit
2. ND = Not detocted '
8. NDR = Peak dotactad but did not meat quantification eritaria
4. Data have not been blank corrected.
/wﬂmd '
€P AXYS ANALYTICAL SERVICES LTD 105011219, 1048 WIS 10, SN/, §.C, CANAIA YSLIS3 2L (600 6583831 FAX [504) 638453 ‘
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RUG 24 °*395 165:58 FROM TO 18846564511 - FRGE.@B1/B13

Analysis Report CN\“FST CanTect 199

REPORT ON: Resufts of Testing m'
REPORTED TO: Axys Analytical Services Ltd. Sarvices
P.0O.Bax 2219
2045 Mis Road :'mmra:ém
vaL 38.83.0- VeI B
Fax: 5OF 731 2386
Aftn: Ms. Branda Dynn
Tel: 604 734 7276
PROJECT NUMBER: 8514 1 900 655 9566

]

NUMBER OF SAMPLES: 16 REPORY DATE: August 18, 1966
DATE SUBMITTED: August 4, 1805 GROUP NUMBER: 5080404
SAMPLE TYPE: Paper, Sall and Water

TEST METHODS:

Asbestos Fiber idemitication - Analysis by Polasized Light Microscopy/Dispersion Stalning in atcordance
whh Workers” Compensation Baard (WCB) Method No. 0205,

i
i
!
I
1
i
|
1
1
l Nerzizy in Warter - Acid parmanganate digestion, analysie by Cold Vapour Atomic Absarption.
i
|
I
1
|
i
|
|
|

Metals in Water - Aralysis by Inductively Coupled Plasima Spectroacopy (ICP), o Geuphite Fumace Atomic

Zac In Water - Analysis by Atomic Absorption Spectrophatometry (AA).
Arsenic In 968 - Analysls by Zeeman background-corrected Graphite Furnace Atomic Absorption
Spectrophotomany.

Cadmium In Bail - Analyals by backpground-corractad Rame Alomic Absorption Spactraphatomatry.
Murcury In Soll - Analysis by Cold Vapour Atomic Absorption Spectrophatometry.

Lead In Soli - Analysis by background-comrected Rame Atamic Absorpiion Specirophotomatry.

Metals in Soll - uwmmmmwmamdmww

hydrochioric acid R Anglysls performad using indurtivaty Couplad Argon Piasma Spectrascopy §CAP)
dbywecﬁohcm“m Mo:‘nm detarmined gravimetrically a1 105 C on a separate sample
portion.

Selenium in Soil - Analysia by Zeoeman beciground-cormactad Graphite Fumace Atomic Absorplion
Spectrophotometry.

TEST RESULYS:

(Soa following pages)

CAN TEST LTD.

Richard 8. Jomiz Pagat1 ol 8
Supervisor, inorganic Teeting

e s CURRAS P &
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Aug 18, 15:59 PDT by:
REPORTED TO;
REPORT DATE: August 18, 1005

GROUP NUMBER: 5080404

Richard Jornitz

Axys Analytical Services Lid.

CANTEST

p e
Metais Analysis in Water
f CUIENT SAMPLE ~ psi4301  psi4-286
IDENTIFICATION: Oc\Qwood

‘smpuz PREPARATION: EISSOLVED
—
‘cm TEST ID:

508040020

Magnesium
Manganess
Mercury
Molybdenum
Nickal
Phosphorus
Potassium
Selenium
Silicon
Siver
Sodium
Strontium
Tin
Tianhim

AgeEE e EEFEEITLO00R°FEL R

Vanadium v <
Zinc n 0.45
Zirconium zr <

mg/L = milligrams per liter
< = Less than detection Itmit

£lep-d

|

AANSAAARN
2
(-]

AAEP
g

0.001

-'A§A.§AAA
§ &

[™3
[
L)

AA
AAAa?AAPA

AADROAD
288”3

#9/L. = micrograms per liter

HDTLATHME SAKY

(16:00) Pg 2 of 7
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l Aug 18, 15:59 PDT by: Richard Jornite (16:01) Pg 4 of 7

' REPORTED TO:  Axys Analytical Services Lid. EAI\"':S"

REPORT DATE:  August 18, 1985

GROUP NUMBER: 5080404

< = Less than detection limit

péia-an
' RCIS0o2 | 8BCI1S00S | OoI1ScaA_
. CAN TEST ID: 508040009 | SO0BO40010 | SOS040011
Moisture | 8.41 6.28 9.80
Nelals Analysis
' Arsenic As 23 12 26
Barium Ba 48 24 10S
Cadmium cd < 0.53 <
l Chromium. Cr 21 a8 29
Cabalt Co 7 ] 10
Capper Cu 26 25 «Q
Lead Pb 115 158 3
l Mercury Hg o010 0.008 0.013
Molybdenum Ma < < < < 4 polg
Nickel Ni 17 16 22 84 2 »o/g
Selenium Se < < < < 0.5 ya/g
Silver Ag < < < < 2 po/9
Tin Sn s < < < s uylg
- Zinc Zn &8 98 7 34 1 ry/g
l Aluminum Al 14800 12500 18900 12800 10 uglg
Antimony Sb < < < < 10 vg/o
Beryllium Be < < < < 1 o/Q
Boron B 19 17 P 20 0.5 vglg
' Calcium Ca $540 4960 8650 14800 1 Holo
Iron Fe 27000 23700 32100 26000 2 po/o
Magnesium Mg 8610 8270 10000 17000 0.1 pa/g
' Manganese Mn 306 M6 524 a12 0.2 >
Phosphorus FO4 1220 1380 2420 1150 20 pg/g
Sodium Na 378 n 537 178 s 4o/
Strontium Sr 1 27 44 29 0.1 Hy/o
l Tianium Ti $1e 198 473 35 03 7]
I Vanadium v 56 0 63 a4q 0.5 po9/g
' % = percent 49/g = MICTOgrams per gram, on a dry weight basis.

cTotfd HOT LAY SAK cS:Ea  SeRI-SE-Ind
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15:59 PDT by:

REFORTEDTO:  Axys Analylical Services L,

REPORT DATE:
GROUP NUMBER: 5080404

August 18, 1995

Richard Jornitg

CANT=ST

(16:02) Pg 5 of 7

Metals Analysis in Soil
CLIENT SAMPLE 3-268 14-289 514-290
IDENTIFICATION: 00ISoR2_ [ DOIS OO |DOISo0 (0oISs0bh
I R
—— o ——

CAN TEST ID: 508040013 | 508040014 | 508040015 | 508040016

iuo’is’ wre T 135 | 294 i 10.7 10,2 | 0.09

Metals Analysis _

. 7 13 21 0.05

122 41 82 0.1
0.28 < < 0.25
3 ¥ 25 2
12 10 9 1
M 28 27 1
S ] 2 1
0.042 0.019 0.013 0.001
< < < 4
37 44 24 2
< < < 0.5
< < < 2
< < < s
-3 39 7 1
17800 12700 11300 10
< < < 10
< < < 1
24 20 16 a5
33600 17700 26200 1
30500 25300 22100 2
13800 13800 8860 q 0.1
548 3635 403 D.2
1600 1140 $00 20
567 179 209 S
™ ] 62 0.1
504 218 273 03
70 51 8 08

< = Leas than detection imit
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Aug 18, 15:59 PDT by: Richard Jornitz (16:02) Pg 6 of 7

REPORTED TO:  Axys Analytical Services Lid. | m

REPORT DATE: August 18, 1995

GROUP NUMBER: 5080404

—
Metais Analysis in Soil
| CLENT SAMPLE 9514-297
‘ e3IsSoe
CTION | UNITS

CAN TEST ID: 508040017 | S0B0ADO18 | 508040019 |1

[ Moisture [ 170 8.47 13,5 0.01 %
Metals Analysis
Arsenic As 30 50 35 0.05 Holg
Barium Ba 166 55 63 0.1 uo/g
Cadmium Cd 0.28 0.80 < 025 ¥o/o
Chromium Cr 80 62 4% 2 Hg/g
Cobait Co 18 16 13 1 Ho/g
Copper Cu 61 a 39 1 ro/'g
Lead Pb 52 82 6 1 pg/g
Mereury Hg 0.049 0.070 0.040 0.001 po/9

| Molybdenum | Mo < < < 4 pg/g
Nickel Ni 91 3 S0 2 #9/g
Selenium Se < < < l 0.5 4g/g
Siver Ag < < < 2 pa/g
Tin Sn < < < 5 #9/'g
Zinc Zn 113 163 51 1 /g
Aluminum Al 21200 15000 17600 10 Ho/9
Antimony sh < < < 10 #9/g
Beryllium Be < < < 1 po/'g
Baron 8 32 28 25 0.5 wilo
Calcium Ca 53900 24000 31300 1 ¥alg
Iron Fe 40800 32000 34100 2 paly
Magnesium Mg 22800 21200 19700 0.1 9/o
Manganese Mn 707 857 595 0.2 Ho/g
Phospharus PO4 2000 1020 2520 20
Sodium Na an # 103 S

R Strontium Sr 116 39 75 0.1
Titanium T P 208 297 a3
Vanadium v 53 55 54 i a5

% = porcent 4§9/g = micrograms per gram, on a dry weight basis.

< = Less than detection limit

£190 - B THOILATRMD Sy 26:68 S661-S-Lhd
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AUG 24 '95 17:85 FROM TO 1B6@45584511~ FPAGE .2©87013

CANTEST

Cliam: Axys Analytical Services Ltd.
Fila: 5080404
Dale: August 8, 1995
Sample LD. 508040010 500040010° SOB0M0010 Detaction
9518—3\) 2514—-31\1 851431\ Limit
BLiIS©OO . Duplicate Averags RPO
% Moisture H20 6.28% - 8.28%
Arsenic As 14 10 12 84% 008
Barium Ba 26 2 24 19% 0.1
Cadmium Cd 050 047 0.53 22% 025
Chromium Cr 20 17 18 19% 2
Cobal Co 7 ] ] 15% 1
Copper Cu 28 23 28 8% 1
Leed Pb 184 152 158 3% 1
Mercury Hg 0.007 0.009 0.008 7% 0.001
Molybdenum Mo < < < 4
Nicke! Ni 18 15 18 21% 2
Selenium Se < < < 05
Silver Ag < < < 2
Tin Sn < < < ]
ane Zn 108 a9 o8 19% 1
Aluminum A 14000 10800 12600 28% 10
Antimornty Sd < < < 10
Beryfium Be < < < 1
Boron B8 18 17 17 2.2% as
Caltium Ca 5590 4320 4860 .25% 1
fron Fo 26000 21900 23700 20% 2
Magnasium Mg 5240 7300 8z70 <) 0.1
Manganese ™Mn 387 305 846 24% 02
Phosphorus PO4 1500 1270 1990 17% 20
Sodium Na 293 248 an 17% 5.0
Swontium Sr 31 - 3 7 24% 0.1
Titanium Ti 206 by 188 78% 03
Vanadum v 29 82 30 10% 05

All results exprasend as micrograme per gram (9/g) on a dry weight basis.

< = Less than
% = percent

CCH DUF LICATVIONOMA. VKT
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CANT=ST

Chant: Axys Analytical Bervices Lid,
Fle: 5080404
Data: August 8, 199S
Y514 -300
Sample 1.D. S08040018 S08040019° S08040019 Detaction
oNni1scoS  Duplicate Average RPD Limit

% Moistute H20 185% - 13.5%
Arsanic As . 44 28 as 61% 0.08
Barium BSa 66 80 3 10% 0.1
Cadmium Cd < < < 095
Chromitm Cr 84 43 49 24% 2
Cobal Co 13 13 13 -71% 1
Copper Cu 42 86 29 14% 1
Lead |5 7 5 6 31% . |
Meorcury Hg 0.042 0.037 0.0% 12% 0.001
Malybdehum Mo < < < 4
Nicke! Ni 50 48 80 0.8% 2
Selenium Se < < < 05
Silvar Ag < < < 2
Tin Sn < < < s
Zinc 2n L 47 &1 16% 1
Aluminum Al 18200 {7000 17600 8.8% 10
Amimony Sh < < < 10
Berylhum Be < < < 1
Boron B 1 g 23 2% 16% 05
Caicium Ca 81200 81300 31900 A% 1
tron Fe 6200 92600 34100 93% 2
Magneeium Mg 19600 19600 19700 13% 0.1

Mn 611 (4] 506 53% 02
Phosphorus PO4 1680 3380 2520 68% 20
Potassium K - - - - 1
Sodium Na 107 99 108 B.A% 50
Strontium 8r 74 76 7 4% 01
Tianium Ti 450 145 97 103% 03
Vanadium V' ] 43 24 20% os

All results expressed as micrograms per gram {(ug/g) on a dry weight basis.

< = Loss than
% = percent

Q08 TP LICAT\SISMO4 W)
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AUG 24 '95 17185 FROM

Chent: Axys Analytical Services Lid.

TQ 16848564511~

PRGE.B18-813

CANT=ST

Fide: 5000404

Data: August 8, 1995

Ceonteat 1 D. Digestion Digestion Digession Detoction
Chent 1.D. Blank #1 Blank #2 Blank #9 Limit
Aluminum Al < € < a.1s
Antimony Sb < < < 0.15
Arsenic As < < < o.01
Barium Ba 0.001 0008 < 0.001
Berylium Be < < < 0.006
Boron B 0.04 am 0.04 0010
Cadmbum cd < < < 0.005
Calcium Ca 0.1 01 007 0.01
Chromium Cr < < < 003
Cobak Ca < < 0.02
Capper Cu < < < 0.015
fron Fe 008 0.04 < 0.030
Lead Pb < < < 0.08
Magnesium Mg 0.02 0.02 0.o1 0.001
Manganese Mn < < < 0.003
Marcury Hg < < < Q.0002
Moiyhdenum Mo < < < 0.04
Nickal Ni < < < 0025
Phosphorus PO4 < < < 04
Patassium K < < < 1
Sedoriium Se < < < 0.05
Silver Ag < < < 003
Sodium Na < < < 0.1
Stronsium Sr < < < 0.001
Tin Sn < < < 0.09
Tianum Ti 0.057 < < 0.006
vanadium v < < < 0.010
Zine an 0.018 002 < 0.015

Results expressed as miligrams per fitre (mg/).
< = Lass than

DAGA~-QCS—-0a W1

£1-91°d
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CANT=ST

Clent: Axys Analytical Services Lid.
Rie: 5080404
Date: August 8, 1885

Nationa! Resaarch Council Canada (NHC)

Carntitied Relsrence Mutarial
PACS-1
COMPONENT RESULT PERCENT CERTIFIED
RECOVERY VALLUE

Skea si02 - 85.7 205
Alumina AZO39 509 41% 1223 2022
Tron : Fe208 638 92% 688 x0.12
Caicium CaO 1.57 54% 2482 +0.00
Magnesium Mgo 1.78 74% . A1 000
Sodium Na20 2% ' 54% 440 £0.11
Potagsium K20 . 028 18% 150 009
LOJ -

Trace Components (ug/g)

. Antimony ] 195 % 71, 214,
Arsenic As 186 73% a1, 211,
Barum Ba S8s . -
Barylium Be <30 -
Baoron B 145 . L=
Cadmium cd . 250 105% 238 +0,20
Chromiur Cr 65.0 58% 113, +8.
Cobak Co 140 80% 175 =11
Copper Cu 445 298% 452. +16.
Lead Pb 410 101% 404, =20,
Mangsnese Mn s 67% £70. 12, -
Mercury Ha 450 298% 457 016
Malybdenum Mo 70 54% 129 209
Nickel N 370 4% 44.1 220
Phasphorous PO4 2000 0% 3110, £240.
Selonium e 025 2% 100 Q.11
Siver Ag <16 -
Strontium Sr 95,0 34% 277. x11.
Tin &n 500 122% 411431
Thanium Ti 1700 40% 4210. 266.
Vanadium v 80 % 127. 8.
Zinc n B80S 98% 824, =22,

< = Not detecied
% = Percert
Hg/g = micrograms per gram

QG4 PACSVCR—00 WKL

SIA1T THOLLATEMNE SAXE 75168 S66T-5C-THd
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TO 16B4B564511~-

CANT=ST

Chent:  Axys Analylical Services Lid.

8080404
August 8, 1995

Rile:
Date:

QUALTITY CONTROL REPORT
FOR WATER ANALYSIS

PRAGE.OB1270813

9514—301
CB 16w o0l

) _<0.15

. 6.0.1.___'{"—

Boon B | <001 |

Pt

o by, 0 o

T AT ER R At

Qi ot P —rate—:

0,000

e AN

ez il

048

ww oo

< = Less than the detecton Emit
mg/l. = miligeams per litre.
49/l = microgmms per fitre,

006

wlayee wor -

0614—301
Dupfieate Percant

S .
62% .

001,
203
030

—0A%

18%
146

0.1%
<0.09 NG

Q008 | PASS
353

- -
Crbe

NC = Not Calouleble. Duplicate sample resulls were 16ss than the detection imit. RPD caiculation is nat

not dafined for anaiyts levals of lase than detection FmR.

PASS = Dupiicate sampla msults wama in the range of ana to five times the detection lime. RPD calkulation is not

nat applicabie in this range. Acceptance crileria is a maximum difference between the dupficates aquivalernt

to the vaiue of the datection imit.
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" Chent: Axys Analytical Servicee Lid.
Pila: 5080404
Data: August B, 1995
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< = Lgas than the detection imit
mﬂﬂ--ﬂ_\mwm-
ug/L. = micrograms per ftre.
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Axys Analytieal Servicos Lid.

5080404
August 8, 1995

QUALTITY CONTROL REPORT
FOR WATER ANALYSIS

Results of Digostion Blank Analysis
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AUG Z1 '9S 16:38 FROM TO 15846964511 PAGE .PB2-884

- .
REPORT DATE:  August 21, 1985 .
GROUP NUMBER: 5000813

2

Tmmummsw

CUENTSAMPLE  [#614310  [e514
IDENTIFICATION: BCisoad. | BL i1Suoa

[ e

. e o so——

T e ey e g T s oy

3 .. = Wm PR 5 - T PO A B ey g E S AT Ay

Mwnmwmmawmumwm

< = Lass than dataction Imit
Sampla# 509000044 - The presence of hydrocarbon componeants with bolling points greater than that of C30 were

Page 2
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REPORTED TO:  Axys Analytical Sarvices Uid.
CANT=ST

REPORTDATE:  August 21, 996
GROUP NUMBER: 5080813
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Sampled 508080047 - The presence of hydrocarbon components with bolling points greater then that of C30 were

|
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Bug 18, 15:59 PDT by: Richard Jornitz (16:01) Pg 4 or v/

- REPORTED TO:  Axys Analytica) Services Lid. M

REPORT DATE:  August 18, 1995

GROUP NUMBER: 5080404
e — e e e —_— =

Asbesios Fiber ldentification in Bulk Material

CLIENT SAMPLE iD OTHER FIBER|FILLER
CONTENT
I 3555

Resulls expressed as % volume fibre foundysubmitted (% vol/vol)
< = Less than 1 percent (% vol/vol)

Q. on —
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PAH ANALYSIS REPORT

CLIENT SAMPLE 1.D.: Procedural Blank AXYS FILE: PH-S-BLK 783
CLIENT: HEMMERA Resource Consultants Ltd, DATE: 29/AUG/95

SAMPLE TYPE: Blank METHOD NO.: PH-S-01/Ver.2
SAMPLE SIZE: 10.0 INSTRUMENT: GC-MS

CONCENTRATION IN: ng/g

Compounds Concemration (SOL)
Naphthalone NDAR 08 0.03
Acemaphthylene ND Q.07
Acemaphthene ND 0.08
Fluorene 0.1 0.04
Phenanthrene a21 Q.02
Anthracene ND 0.05
Fluoranthene ND Q.10
Pyrarwe ND a.10
Benz(a)anthraceno ND 0.04
Chrysene ND 0.10
Benzofluoranthenes ND 0.08
Senzo{e)pyrene ‘ ' ND 0.09
Henzo{a)pyrene ND 0.11
Perylane ND 0.1
Dibarz(ah)anthracene NO 0.18
Indeno(1,2,3-cd)pyrene ND 0.12
Benzo(ghl)perylena ND 0.00
Swrogato Standards % Recovery

Napnhthalene-d3 as

Acenaphthene-d 10 84

Phenanthrene d-10 a0

Pyrene d-10 -

Chrysene d-12 88

Benzo{s)pyrene d-12 88

Perylone d-12 - 91

Dihenz{ah)amthcacene d-14 70

Benzo(ghi)perylene d-12 86

1. SOL = Sampie Detection Limit

2. ND = Not detected

3. NDR = Peak detected but did not meet quantification criteria
4. Concentrations ara recovery corrected

Approved

€ AXYS ANALYTICAL SERVICES LT 1.0 50X 215, 1045 WIS R, SINEY, 8.C., CANADA Y8153 T8 {404} 4560841 FAX [604) 8364511
. 60.58°d THOTLATHHNY SARM p1:57  SeRT-ae-ond



PAH ANALYSIS REPORT '

CUENT SAMPLE 1.D.: DO1S001 AXYS FILE: 9514-28T7
CLIENT: HEMMERA Hesource Consultants Ltd. DATE: 20/AVUG/95 '
SAMPLE TYPE: SOIL METHOD NO.: PH-S-01/Ver.2 .
SAMPLE SIZE: 8.79 g dry INSTRUMENT: QC-MS

CONCENTRATION IN: ng/g .
Compounds ) Caoncentration (8DL) l
Naphthalens NDA 87 041
Acomaphthylene NDR 238 15
Acenaphthene NDR (4.9) 0.47
Fuorene NDR 49 0.36
Phenanthrene ' NDR 11 12
Anthracene NDR 3.4 12 '
Fuoranthene NDR 2.1 0.01
Pyreno 18 0.0
Benz{a)anthracene NDR 14 0.04 .
Chrysene . a7 0.03
Betuzofluoranthenes . 6.2 0.07
Bonzo(e)pyrena 78 ' 0.07
Benzo(a)pyrens : 0.94 0.09
Perylene 6.9 - 0.09
Dibanz({ah)anthracene 1.1 0.54
{ndeno(1,2,3-cd)pyrene 3.2 '0.06 '
Benzo(ghl)paryiena ‘ 71 0.08
Surrogate Standards % Recovery '
Naphthalene-d8 94
Acenaphthane-d10 . .
Phenanthrene d-10 110
Pyrena 4-10 589
Chryeene d-12 81
Benzo(a)pyrene d-12 100
Parylene d-12 100
Dibenz{ah)anmthracene d-14 92
Benzo{ghi)perytena d-12 a8 l
1. SDL = Sampio Datection Limht
2. ND = Notdetected '
3. NDR = Peak datacted but didd not meet guantiication critarla
4. Data have not been blank corracted.
5. Concentrations are reccvary corrected ' )
* Unknawn due to interferences; aconaphthylene, acenaphthene, and flusrene ’ g }

resuits were calculated with respect to pheranthrens 2-10. M
/approvaed l

€0 AXYS ANALYTICAL SERVICES LTI 102011217, 2045 W13, SN, § T, CANAA V8L 368 T8 1804, 656923 FAL J6C4; 6344871




PAH ANALYSIS REPORT
CLIENT SAMPLE 1.D.: DB15S001 AXYS FILE: 9518-297
GUENT: HEMMERA Resource Consultants Ltd. DATE: 29/AUG/9S
SAMPLE TYPE: SOIL METHOD NO.: PH-8-01/Ver2
SAMPLE SIZE: &Bé dry ) INSTRUMENT: GC-MS
CONCENTRATION IN: na/g
Compournis Concentration {SDL)
Naphthalene . NDA 11 05
Acenaphthylene NDR 42 26
Acenaphthene NDR 80 0.78
Fluorens NDR 2.4 ) 0.6
Phermnthrens a3 0.01
Anthracene NOR 1.2 0.01
Fluoranthene NOR o0.22 0.03
Pyrsne - A 0.03
Benz({a)anthracene ND 02
Chryssne 0.79 02
Benzofluoranthenes NDR Q.23 022
Benzo(e)pyrene NDR 057 024
Berzo(a)pyrene ND 0.3
Perylene ND ' 029
Dibenz(ah)anthracene ND . 043
Indenc{1,2,3-cd)pyrene ND 0.46
Benzo(ghl)peryilene ND 0.6
Surrogate Standards % Recovery
Napithalene-ds 94
Acenaphthono-d10 =
Phenanthrene d-10 86
Pyrene d«10 B4
Chrysone d-12 74.
Benzo({a)pyrene d-12 76
Perylena d-12 - 84
Dibenz(sh)anthracene d-14 60
Banzo{ghl)perylene d-12 76

S§DL = Sample Dataction Limit

. ND = Not detectad

. NDR = Poeak datactad but did not meet quantificaion criteria
Data have not been blank corected.

. Consentrations are racovery comrected

Unknown due 1o interferences; acenaphthylene, acenaphthens,

and fluorene results were calculated with respect to phenanttvene d-10. , CZ

pproved

L IS C I

€12 AXYS ANALYTICAL SERWVICES LT D 10 50K229, 2048 MUs 10, SONEY, 8.C,, CANADA VELISH TEL{8%4] 4540881 FAX 1604) 6564511
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PAH ANALYSIS REPORT
CLIENT SAMPLE LD.: DB1S00S AXYS FILE: 9514-300A
CLIENT: HEMMERA Resource Consultants Lid. . DATE: 29/AUG/95
SAMPLE TYPE: SOIL METHOD NO.: PH-S-01/Ver.2
SAMPLE SIZE: 1036 ¢ dry INSTRUMENT: GC-MS
CONCENTRATION IN: ng/g
Compounds Concentration {8DL)
Naphthalens 1.8 0.04
Acanaphthylene NOR 0.1 0.07
Acenaphthene ND 0.08
Ruorene 0.15 0.05
Phananthrane ) 086 Q.02
Anthracens ND ~ 0.02
Ruoranthene 07 0.09
Pyrene 095 0.04
Benz{a)anthracene 02 0.08
Chryssne 062 0.05
Benzoftuoramthenss . NDR 02 0.2
BSanzofe)pyrene : ND 0.21
Banzo(s)pyrene ND 0.26
Peryfene ND 0.24
Dibenz{ah)anthracene . ND 0.51
indena(1,2 3-cd)pyrens : ND 0.3%
Benzo{ghl)perylene ND 032
Surrogate Standardse % Recovery
Naphthalene-da ' 75
Acenaphthene-dio 80
Phenanthrene d-10 76
Pyrens d-10 75
Chrysene d-12 73
Barzo(a)pyrene d-12 €0
Perylene d-12 71
Dibenz({sh)anthracena d-14 , 42
Benzo{ghl)perylene d-12 - &5

. SDL = Sampie Detaction Limit

. ND = Not detectad

. NDR = Paak datootad but did not meet quaniifioation criteria
Data have not been blank cortected.

Concentrations are recovery comrected

naowm

P . O
[/ Ropraved

€10 AXYS ANALYTICAL SERVICES LT 1250225, 2045 MiS 10, JONEY, 3.C, CANAA Y8150 TH {604 4560881 FAX [604; 456451}
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l PAH ANALYSIS REPORT
CLIENT SAMPLE L.D.: DB1S00S AXYS FILE: 9514-3008
DUPLICATE
CLIENT; HEMMERA Resource Consultants Ltd. DATE: 29/AUG/985
' SAMPLE TYPE: SOIL METHOD NO.: PH-8-01/Ver.2
SAMPLE SIZE: 10.17g dry INSTRUMENT: GC-MS
' CONCENTRATION IN: ng/g
Compounde Concentration (SoL)
' Naphthalete 18 0.04
Acemaphthylene ND 0.06
Acemmphthene ND 0.07
l Fluorene 047 . 0.05
Phenanthrene 0.82 0,02
Anthracons ND 0.02
Fluoranthene 0.84 0.03
Pyrene 0.86 0.08
Bemx{a)anthracene 0.24 Q.04
Chrysens 055 0.04
l Benzofluotanthenes NDR 033 0.18
Bemo(e)pyrane NDR 038 0.17
Benzo(a)pyrene ‘ ND i 0.2
Perytlene ND 0.19
Dibsrz{ah)anthracene ND 0.35
indeno(1,2,3-cd)pyrene ND 0.23
Benza{ghi}perylens NDR 0.24 0.21
Surrogate Standards l % Recovery
' Naphthalene-d8 77
Acenaphthene-d10 86
Phemanthrene d-10 &4
l Pyrene d-10 &85
Clrysena d-12 86
Benzo{a)pyrene d-12 63
' Perylene ¢-12 a1
Dibenz(ah)amhracene d-14 48
Benzo(ghl)perylene d-12 &0
' 1. SDL = Sample Detaction Limit
2. ND = Not detected
3. NDR = Peak detscted but did not meat quaniification criteria
4. Data have not been blank corracied.
S. Conceontrations ane recovery vorrected . :
| e

6}]{@ AXYS ANALYTICAL SERVICES LTI p0.00K2216 2048 3{41‘5 10, SIONEY, BC., CANADA YO 358 TEL [604] 656001 FAX {004 £56481!
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PAH ANALYSIS AEFOHT .
* CLIENT SAMPLE 1.D.: BC18001 AXYS FILE: 9514310
CLIENT: HEMMERA Rezource Consultants Lid. DATE: 28/AUG/SS l
SAMPLE TYPE: SOIL METHOD NO.: PH-S-01/Ver.2 .
SAMPLE SIZE: 10.85 g dry INSTRUMENT: GC-MS
CONCENTRATION IN: ng/g l
Compourds Concentration (sOL)
Naphthalene ' 47 0.04 '
Acenaphthylane NDR 58 0.02
Acenaphthene NOR 0892 0.81
Fluorene NDR 8.1 0.80 .
Phemanthrene 12 0.01
Anthracone 4.8 0.0
Fluoranthene NOR 0.04 ' 2.02
Pyrana . 34 0.02
Berz({a)anthracene NOR 0.82 0.08
Chrysene 18 0.08
Benzofiucranthencs - 78 ) 0.15 .
Benzole)pyrene 10 0.16
Benzo{a)pyrene 1.7 0.19
Petylene 6.9 0.19 '
Didenz{ah)anthracene NDR 12 0.62
Indeno({1,2,3-cd)pyrene NDR 45 0.14
Benzo{ghl)peryiene 63 0.13 l
Surrogaste Standards % Recovery l
Naphthalsno-ds . 43
Acenaphthene-d10 140
Phenanthrene d-10 140
Pyrens d-10 76
Chrysene d-12 a5
Benza(a)pyrene d-12 e5
Perylone d-12 . 93 .
Olbenz{ahjamthracens d-14 100
Benzo{ghl}perylene d-12 110
1. 8DL = Sample Detection Limit .
2. ND = Notdetecwed
3. NDR = Peak datected but did not meat quantification criteria
4. Data have not been blank corrected. l
5. Concentrations are recovary eorrected :
fppmdd '
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PAH ANALYSIS REPORT
CLIENT SAMPLE 1.D.: BC1S002 ) AXYS FILE: $514-311
CLIENT: HEMMERA Resource Conauitants Lid. ) DATE: 20/AUG/9S
SAMPLE TYPE: SOIL METHOD NO.: PH-8-01/Ver.2
SAMPLE SIZE: 9.70 g dry INSTRUMENT: GC-MS
CONCENTHATION IN: ng/g
Compounds Concentration (SOL)
Naphthalene ' a3 0.04
Acenaphthylene 0.48 0.07
Acenaphthene NDR 1.0 0.32
Flucrene 2.1 0.29
Phenanthrene 17 0.02
An!hrm_ 2.1 0.02
Fluoranthone 82 0.03
Pyrwne 32 0.08
Benz(a)anthracene 4.0 0.04
Chrysone 14 Q.04
Benzoflucranthenes 18 0.08
Berzo(e)pyrene 26 0.08
Benzo(a)pyrene 8.9 0.1
Parytsne 15 0.1
Diberz{ah)anthracane NDR 23 Q.84
indeno(1,23-cd)pyrons ’ 73 Q.08
Berzo(ghf)perylene 56 Q.07
Surrogate Standarde % Recovery
Naphthajene-d8 ' s
Acenaphthene-d10 79
Phenanthrene d-10 83
Pyrene d-10 as
Chtysono d-12 78
Betzo{a)pyrene d-12 92
Perylens d-12 96
Diborz(ah)arthracene d-13 110
Senzao{ghl)perylenc 4-12 110
1. DL = 8ample Detection Limit
2. ND = Not detectad
3. NDR = Peak detected but did not meat quantification criteria
4. Daia have not bean biank comected.
§. Concentrations are recovery corrected

T A (Q_——_
f
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PCBAESTICIDE ANALYSIS REPORT

CLUENT SAMPLE |.D: D8ISoas AXYS ID: #514.208
CLIENT: Hemmera Roscurce Coneuiterts DATE: OG/Gept/as
SAMPLE TYPE: Sall . METHOD NO.: CL-3-01/Ver.2
SAMPLE SIZE: 10.5 g dry INSTRUMENT: GC-ECD
% MOISTURE: 70 = . ' CONCENTRATION IN: ng/g
Compounda Cancwntration {soL)
B Hexachlorobonzene 0.08 0.01
alpha HCH * ND 0.01
hete HCH ND 0.04
gamme HCH ND 0.02
Heptachior : ND 0.02
Aldrin NDR 0.08 Qo1
Oxyehiordans NO 0.05
trane-Chiordane 0.09 0.02
cie-Chiordane 0.11 0.03
og’-DOE ND 0.04
p-DDE NOR 0.04 0.0t
trene-Nonachior 0.04 0.02
a,p’-000 ND 0.04
mp-DDO : ND 0.04
Pup’-D0T 0.91 0.09
Micex 0.03 0.006
Heptachiar Epoxide NOD D.02
alpha-Endosulphan (1) ND 0.02

Digldrin 0.03 o.0n
Endrin ND 0.03
Methexychlor NO 0.08

Araclor 1242 ' NO 0.84
Arocler 1254 63 043
ArQcior 1260 as 0.09

Surrogate Standarde % Recovery

Tetrachioro-M-xylens
PCB 200
d4-aiphe-Endocuiphan

&8s

1. 8DL = Sample Detection Limet

2. ND w Not Dedected . <Q\
S. NDR = Peak detected bk did nat meet quantiticelion criteria M—L

4. Drta have not bean blank sorracted Approved

3. Concantrations are recovery correched

cle-Nonachlar ND 0.02 '

€ AXYS ANALYTICAL SERVICES LT 10.00U1219, 2045 RS 19, SONEY, 5L CADA 18 159 T2 4] 4550681 A 1404 838451
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' PCB/PESTICIDE ANALYSIS RERORT
CLIENT SAMPLE 1.D: Procedural Blank AXYS D: CL-B-BLK 813
l CLIENT! Hammara Resaurce Consultants _ DATE: 31/Aug/o95
SAMPLE TYPE: Blank ' METHOD NO.: CL-8-01/Ver.2
l SAMPLE SIZE; 100 g INSTRUMENT: GC-ECD
CONCENTRATION IN: ng/g
' Compounds Concentration (sDL)
. Hexachicrobenisne ND 0.002
l alpha HOH ND 0.006
beta HCH ND 0.03
gsmma HCH ND 0
Haptachior ND 0.003
l Aldrin NDR 0.04 0.002
Oxyahiardane ND 0.04
trane-Chiordane NO 0.04
cle-Chinrdane . ND 0.0t
l op"-DDE NO : 0.02
pp™-ODE _ ND 0.003
wrane-Nanashior ND 0.01
. cle-Nonachicr ND 0.02
o.p"-DOD ND 0.02
Pp-DDD ND 0.02
psp-00T ND Q.06
M irecc NO 0.003
Hepraxchior Epaxide ND 0.01
alpha-Endosuiphan (1) ND 0.0t
Disaldrin ND 0.01
Endrin ND . . 0.02
Methoxychior NO Q.08
Arocior 1242 ND G.14
Areclor 1254 ND 0.12
Aracior 1200 ND 0.08
l Saprogate Standerds % Recovery
Tatruchioro-M-xylene 92
PCB 200 110
d4-aiphe-Endosulphan 100
1. SOL = Sampla Detaction Limit
2. ND = Nat Detected
. 3. NDR = Paak detected but did nat meet quantification criteria
4. Concentrafions are recavery comected Approved
l €2 AXYS ANALYTICAL SERVICES LTED 2.3 I0K2219, 2045 WUS 8, SCREY, 8.C., CANANA Y3, 158 TE 1604) 3560801 FAC [834] 85543
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PCE/PEETICIDE ANALYSIS REPORT
CLEENT SAMPLE 1.D: Spiked Malrix AXYS ID: CL-S-EPM 491
CLIENT: Hommara 'Rna;wo Consultants DaTE: 31 [AUGJGG.
SAMPLE TYPE: Soll METHOD NO.: CL-6-01/Var2
SAMPLE $IZE: 10.0g INSTRUMENT: GC-ECD

CONCENTRATION IN: ng/g

Compounds Determinsd Expucted % Raocovery
M Hexachicrobanrane £4 58 7
aipha HCH 50 58 »
bata HCH 5.2 a2 as
gemma HCH a8 54 72
Heplachior . 3.8 : 58 86
Aldein 22 38 a1
Onyehlardane 40 50 80
tane-Chiordane 9.2 .2 100
cla-Chiardans 4.6 4.0 96
o,p"-DDE . 34 57 €0
pp'-DDE ’ 30 ' 54 56
wana-Nonachiar 3 4.1 73
a,p’-DDD 3.7 56 ]
e,p’-DOD ' " ag 62 58
Bp-DDT s.6 6.2 N0
Mirex 8.3 T 5.4 61
Heptachior Epoxide 38 4.0 95
sipha-Endasuiphan () 3.7 4.0 es
Dieldrin 40 5.2 83
Endrin 12 11 © 110
Methoxychicr 26 25 100

Arocior 1242 39 43
Asoclor 1254 28 48
Araclor 1280 s 46

a9

Kirrogets Standerds % Recovery,
Tetrachioro-M-xylens . ™

PCB 200 ' 110
dé-alpha sndosuiphan [ 3

1, Concentrations ara recovery cofrectad

- /_"

§
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PCRB/PESTICIDE ANALYSBIB REFORT

 CLIENT SAMPLE |.D: BC15004 _ AXYSID: 0614-2848:
CLIENT: Hemmera Resource Consultants DATE: T1/Aug/as
SAMPLE TYPE: Soil - METHOD NO.: CL-S01/var2
SAMBLE ZE: 10.7 g dry ’ INSTRUMENT: GC-ECD
% MOISTURE: 5.0 CONCENTRATION IN: ng/g
Compounds Concenttration (50L)

Huxschiorobanzens ND 0.04
alpha HCH NO 0.03
beta HCH ND 0.08
gemma HOH ND 0.04
Hoptachior . ND 0.08
Aldrin NDR 0.15 0.03
Oxychiardane ND 0.03
trena-Chicrdans ND 0.06
cle-Chiordane NO a.07
o,p"-DDE ND URES
p,p’-ODE 10 0.04
trans-Nanachior ND 0.09
cla-Nonachior ND 1.1

o.p’-DDD ND o1

pp-DDOD ND 19

pp-00T 30 020
Mirex . ND 0.04
Heptachior Epoxide ND 0.02
sipha-Endowuiphen (1) ND ) . 0.02
Diwldrin 0.12 0.02
Endrin ND 0.04
Methoxyehior ND on
Aroclor 1242 ND ' 0.8t
Aroclor 1232 30 15
Arcclor 1260 47 .99
Surmogate Standards % Recovery

Teatrachiora-M-xylene 00

PCB 209 49

d4-alphe-Endosulphan 7t

1. SOL » Sampla Dataction Limit
2. ND = Not Detected
3. NDR = Peak detacted but did not meet quantiticaion eriteria M

‘4. Data have nat been blank camected /Appm.d
5. Concantrations are recovery corrected

CIP AXYS ANALYTICAL SERVICES LT P0.168 2219, 2045 MUS 1D, SDNEY, 8., CANACA Y8LI5) T8 [604) 6560881 FAX [i34) 561511

TY s} O N Y AT S 79l SeET-1C-INH




PCB/PESTICIDE ANALYSIS REPORT

CUENT SAMPLE 1.D: DO15002

CLIENT: Hammera Resource Consultants
SAMPLE TYPE: Seil

SAMPLE MZE: 108 gdry

%= MOISYURE: 9.0

AXYS ID: 9814-206 |

DATE: 31/Aug/es

METHOD NO.: CL-601/Var2
INSTRUMENT: GC-ECD

OONCENTRATION IN: hg/g

Compounds Cancentration
Hexachlorohenzene 0.02
alpha HCH . . ND
bets HCH ND
gemma HCH ND
Heplachor ND
Aldrin 008
Oxychiordane ND
trans-Qhlordane NG
cin-Chiordune NO
op"-DOE ND
po-DDE 0.08
trane-Nonechior ND
cle-Nonachior ND
op'-DOD ND
pp'-DOD . ND
p.D-DOT 0.42
Mirsx ND
Meptachlor Epoxide ND
siptm-Bndosulphan (1) ND
Dieldrin ND
Endrin " ND
Mathoxychior ND
Aroclor 1242 ND
Aroglor 1264 ) .87
Aroclor 1260 0.8
Swrrogate Standarde % Racovery
Tetrachiero-M-xylene 79

PCB 209 i 8?
d4-aipha-Endosulphan 50

1. SDL = Sarmpie Detaction Limit

2. ND = Not Detacted

8. NOR = Peak detactad but did not mest quantification criteria

4. Daia have not been blank corrected

8

. Concentrations ara recovery corrected

0.008
0.09
0.04
a.02

" n.008

0.008
0.02
002
0.02
o.08

a.008
0.03
0.02
0.03
0.02
0.0

0.007
0.02
0.02
0.02
.03
0.08

aM
037
.14

/glﬁé_xéQ———‘
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PCB/PESTICIDE ANALYSIS REFPORT

CLIENT SAMPLE LD: DO1S006 ANVE ID: B614.261

CUENT: Hemmera Rescurce Cansultants DATE: 31/Aug/95
SAMPLE TYPE: Soll METHOD NO= CL-8-81/Ver.2
SANPLE SIZE: 11.39 gdry INSTRUMENT: GC-ECD

. CONCENTRATION WN: na/g

Compounds Cancentration (eDL)
Henachlorcbenzene 0.0 0.004
alpha HCH ND 0.008
bela HCH ND Qo2
gamma HCH ND 0.01
Haeptachior NO 0.01
Aldrin | NDR 0.06 n.007
Oxychiordane ND 0.03
trans-Chiordane ND [+X1}]
&¢is-Chiardane ND 001
op"-D0E ND 0.02
pp’-DOE 0.02 n.0os
rane-Nanachior NO .0t
cle-Nonachlor ND 0.02
op-00D ND ooz
p.p-DDD 0.07 o.01
p:p"-00T 1.4 o.08
Mirex ND 0,004
Heptachlor Epoxide ND 0.01
alpha-Endosulphan (1) ND 0.01
Dleidrin 0.02 an
. Endrin ND a02
Methoaxyehior ND 0.06
Arocior {242 NO 0.24
Aroclor 1264 ND 019
Arocior 1260 0.57 o1
Surrogate Standardse % Recovery
Tetrachiors-M-xylene 74
PCB 209 a5
d4-alpha-Endosulphan 81

1. SDL = Sampis Detactior Limit

2. ND = NotDetectad [ ;
3. NDR = Peak detactad but did not meet quantification criteria #ﬂ. =

4, Daia have not been blank carmeciecd
$. Concertrations are recovery comected

.
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PCB/PESTICIDE ANALYS!S REPORT
CLIENT BAMFLE 1.0: DO15006 ) AXYS ID: 9514292 |
CLIENT: Hemmiera Rosource Consuftants l DATE: 31/Aug/o8
SAMPLE TYPE: Boll METHOD NO.: CL-§-01/Ver2
SAMPLE SiZ&: 9.00 g dry INSTRUMENT: GC-ECD

% MOISTURE: 13 CONGENTRATION IN: ng/g

Compaounda Concentration {8OL)
Hoxachiorwbercrena 0.008 0.007
’ slpha HCH ND €.000
bata HCH . ND 0.03
gammes HCH . NO 0.02
Hoeptashior ND Q.01
Aldrin NDR 0.06 0.008
Oxychiordane 0.04 0.02
trans-Chiordane 0.02 0.02
cle-Chiordene 0.03 0.02
o,p"-DDE ND 0.03
p»-DOE Q.08 0.007
trane-Nanachior NO 002
op™-DDD ND 0.02
pp-DDD - ‘ 0.00 0.02
p.p-DOT 042 0.08
Mirex ND 0.009
Heptashior Epcxide ND X ]
aipha-Endosuiphan (1) ND 0.02
Diafdrin ND 0.02
Endrin . ND 0.03
Mathoxychior ND : 0,08
Agocior 1242 NG 0.46
Arocior 1254 .86 0.34

Arociar 1260 0.6 0.22

Surrogate Standards % Revevery
Tetrachioro-M-xylene 82
PC8 206 %

d4-alpha-Endosuiphan 78

. SDL = Sampile Detection Limh

. ND = Net Dataciad ! )

. NDR = Paak datacted but did not maet quantfication criteria ﬂ,sdr——oé;. —
Oata have 0ot bean biank carmected : [Awroud '

Concartrations are recavery corrected

arans

cle-Nonachler ND 0.02 '

€ AXYS ANALYTICAL SERWVICES LTI 20 5082218, 245 WIS ). SINEY, 8.C, CANADA VL 138 TEL (04 458.028" FAR (400; 6564501
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BTEX ANALYSIS REPORT

CLIENT SAMPLE 1.D.: DB1$001 AXYS FILE: 8514-297A |
CLIENT: Hemmera Resource Consultants Ltd. DATE: 28/Aug/95

SAMPLE TYPE: Sof) METHOD NO.: VO-S-01/YO-QMS-1.0
SAMPLE SIZE: 1.78gdry INSTRUMENT: GC-MS

CONCENTRATION IN: ng/g

Compounds Concentration (80L)
Benzene ND 0.1

Toluene NO 4.0

Ethytbenzene ND 0.2

p/m Xylens ND oA

o-Xytene ND o3

Surogate Standards % Recovary

Bromofiucrobenzena 80

1. SDL = Sampie Detection Limit

2. ND = Not detected

3. NDR = Poak detected but did not meet quantification criterla
4. Data have not been biank corrected.

-5. Concentrations are not recovery corracted.

Approved

¢l AXYS ANALYTICAL SERVICES LT £.0ICX 2219, 2065 mlls 10, SONEY, 8., CANADA vaL 351 TR 'a0d] 456.080; FAX gc:{mm

AR A , , HA] LAY SAsd A1:v1  SE6TI-S2-ond



PHENOXYACID HERBICIDE ANALYSIS REPORT

GUENT SAMPLE I.D.: DO13002 AXYS FILE: 9514288

CLIENT: Hemmera Rasource Consultants DATE: 24/Aug/os

SAMPLE TYPE: Soll CONCENTRATION IN: ug/g

Compounds Concentration {8DL)
Dicamba ND 0.006
24-0 ND 0.008
24-0B ND Q.co5
MCPA ND 0.00s
McppP ND 0.008
Picioram . ND 0.1
24.5-T ND 0.005
24,5TP ND €.005

1. SOL = Sample Detection Limit
2. ND = Not dotectad

3. ug/g = micrograms per gram, on a dry weight basis

ol

49T SAAT-SP-LEN



PHENQXYACID HERBICIDE ANALYSIS REPORT

CLIENT SAMPLE 1.D.: DO15008 AXYS FILE: 9514-292

CLIENT: Hemmaera Resource Coneultants DATE: 24/Aug/95

SAMPLE TYPE: Soi CONCENTRATION IN: ug/g

Campounds Concentration (SoL)
Dicamba ND 0.008
24-D ND 0.005
2408 ND 0.008
MCPA : ND 0.005
mcep ND 0.005
ND .1
2451 ND 0.005
2A,5-TP ND 0.005

1. SOL = Sample Detection Limit
2. ND = Not detected
3. ug/g = micrograms per gram, on a dry weight basis

‘ §
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S4'd 'MIGL
PHENOXYACID HERBICIDE ANALYS{S REPORT
CLIENT SAMPLE 1.D.: Spike Recovery ) AXYS FILE: Spike #1
CLIENT: Hemmwra Resource Consultants DATE: 10/Augq/95
SAMPLE TYPE: Soll CONCENTRATION IN: ug/g

SAMPLE SIZE: 1.0g

Compounds Determined Expacted % Raecovery
Dicamba ' ‘ 0.027 0.04 ' 68
24-D . 0.016 018§ 11
2,408 0.37 04 93
MCPA 53 9.5 56
MCPP 45 42 107
Plcloram 0.024 0.074 32
2A,5-T 0.043 0.044 28
2A.5-TP 0.03 0.034 B8

1. 30L « Sample Detection Limit
2. ND = Not detected

l

P AXYS ANALY TICAL SERVICES LT D 20 501 1716, 2045 MUS YD, SN, 1L, CAVADA V8L 153 15 434) 656081 FAX [804] 456457
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PHENOXYACID HERSICIDE ANALYSIS REPORT
CLIENT SAMPLE (.D.; Method Biank AXYS FILE: Blank #2
CLIENT; Hemmera Resource Consuttants DATE: 28/Aug/es

SAMPLE TYPE: Soil CONCENTRATION IN: ug/g

Compounds Concamtration (SDL)
Dicamba , ND 0.008
24-D0 ND 0.005
2,408 ~ND 0.01

MCPA ND 0.005
MCPP | ND 0.005
Pictoram _ ND 0.1

2A4.5-T - | ND 0.005
-2,4,5-TP : ND 0.005

1. SOL = Sample Detection Limit
2. ND = Not datected

YUP AXYS ANALYTICAL SERVICES LT 10500219, 545 M 10, HONEY, NC., CANADA VEL 153 8 1934) 4560681 £AX 180, dseds

=043 "d | THOILATHHY S 12:91  SES1-5Z-OM
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Photo 1: Entrance to Beaver Creek pumping station. Logging operation occurs
outside the pumping station compound.

‘;} LL,IU Th Lkl

Photo 2: Logging operation outside Beaver Creek compound.




Photo 3: Main building at Beaver Creek looking north.

Photo 4: Main building, east side, looking south. Maintenance garage in the
foreground.
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ground storage tanks at the south end of Beaver Creek compound.
ground storage tank
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Photo 5
Photo 6




Photo 7: Base of bermed area around AST's. Gravelly base with no liner.

Photo 8: Smaller of the two AST's at Beaver Creek.




Photo 9:

Photo 10:

Old underground storage tanks - well overgrown by trees at Beaver Creek.

Above ground storage tank with

sump (shed) for accessing under-
ground pipes on west side of the

main building at Beaver Creek.




Photo 11:

Photo 12:

Road into the inferred former
landfill to the north of the pump
station. Red marks denote the
geophysical survey grid.




Photo 13: Inferred former landfill site north of the Beaver Creek pump station.

Photo 15: Entrance to Donjek pumping station looking east.
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Photo 16: Old gasoline pump. The
underground storage tank
is located behind and above
the gasoline pump.

Photo 17: Pump building at Donjek. Various associated valves along the pipeline are in the foreground.




Photo 18: Above ground storage tank to the south of the main building at Donjek.
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Photo 19: Housing complex at Donjek looking east. Single family dwelling in the
foreground and an apartment complex in the background. Note the former
incinerator stack to the left of the apartment complex.




Photo 20: Trail leading into the inferred landfill north of the Donjek site.
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Photo 21: Inferred former landfill at Donjek.




Photo 24: Main building at Destruction Bay. The maintenance garage is at the far
end of the building.




South

Photo 23:

Panorama of the Destruction Bay site. Picture is taken from the large AST looking
west and north.
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Photo 25: Former water well located on the west side of the main building. The well is in
excess of 100 feet deep.

Photo 26: Above ground storage tank to the
west of the main building.
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Photo 29: Granular material on the base of the bermed area surrounding the AST's.

Photo 30: Old foundations located northwest of the former garage along the highway
at Destruction Bay.




Photo 31:

Photo 32:

Old foundations to the west of the former garage along the highway at
Destruction Bay.

Former garage along the highway at Destruction Bay.



APPENDIX I
SITE SENSITIVITY ANALYSIS AND RISK MANAGEMENT




SITE SENSITIVITY ASSESSM‘ENT PROCESS

PHYSICAL LAND USE .
FACTORS CONSIDERATIONS
| 1
]
i ]
Vapour Water
Inhalation Ingestion Other
lmpoct Impoct Impoets
Receptor Receptor
Sensitivity Sensitivity
: L . : Terrestrial
Likelihood Likelihood Aquatic Concerns
of Impact of Impact Concerns (ogricultural,
l ecological)
Site Site
Sensitivity Sensitivity
] 1
I | | 1
Soil Groundwater Groundwater Soil Appropriate
Risk Management | [ Risk Management | | Risk Monogement Risk Management | [Risk Management
Criteria Criteria Criteria Critenia Criteria
! —risk monagemenlwfiterio for sites of high sensitivity OW  —risk monogemen.t criteria based on relevant drinking water quality guidelines

1 —risk management criteria for sites of moderate sensitivity AT

—aqualic toxicity criteria (where ovailable)

M —risk manogement criteria for sites of low sensitivity PT  —phytotoxicity criteria (where available)
* ~soil risk management criterio for soil to groundwater SS  —site—specific risk management criteria may be necessary
ingestion pathway NR  —no response may be necessary

Site Sensitivity Assessment Process

DATE:  94/05/16

DRAWN BY: MG

DWG. NO.:  B-2




RECEPTOR  SENSITIVITY

Ingestion of Water

RECEPTOR SENSITIVITY
Use, or potential use, of groundwater -or
surface water for domestic supply high
Groundwater or surface water with no
current or potential usage low
1—!’
"
Receptor Sensitivity
DATE: 05/1
Ingestion of Water 94/05/13
DRAWN BY: MG DWG. NO.:  B-3




S ————

LIKELIHOOD OF IMPACT

Ingestion of Water
(complete for each receptor)

Surface water or
water well located
<500m downgradient |NO

of contamination or
<100m upgradient of
contamination

YES

Permeable aquifer
AND natural or NO

man—made hydraulic
connection

YES

High
Likelihood
of Impact

Medium/Low
Likelihood
of Impact

4

Likelihood of Impact

ingestion of Water

DATE:

94,/05/13

DRAWN BY:

MG

DWG. NO.:

B4




SITE SENSITIVITY RANKING

Ingestion of Water et
Receptor
Likelihood Sensitivity HIGH Low
of Impact
HIGH H NR
MEDIUM/LOW . SS " NR
H — high sensitivily ranking (remediate to ingestion—based criteria)
SS - site—specific remediation criteriac may be necessary

NR - no response may be necessary

Site Sensitivity Ranking

DATE:  94/05/13
DRAWN BY: MG DWG. NO.:  B-5

Ingestion of Water

-------------------
L




RECEPTOR  SENSITIVITY

Inhalation of Vapours from Soil and Groundwater

RECEPTOR SENSITIVITY
RESIDENTIAL / INSTITUTIONAL (indoor) high
COMMERCIAL / INDUSTRIAL / PUBLIC (indoor) medium
OUTDOOR low

Receptor Sensitivity

Inhalation of Vapours from .
Soil and Groundwater DATE:  94/05/13

DRAWN BY: MG DWG. NO.: B-6




LIKELIHOOD OF IMPACT

Inhalation of Vapours from Soil and Groundwater
(complete for each receptor)

ves] Depth or Distance |4 Y
from Contamination
to Receptor<30Om

) /

Soil Dso >75um ' Soil Dgg >75um
YES| at Minimum or YES] ot Minimum or
Average Depth Average Depth
to Contamination to Contamination
AN NO
Downgradient Groundwater Downgradient Groundwater
YES| Receptor AND |YES within 10m YES| Receptor AND |YES withi?1 “;0::,
Permeable below grade Permeable below grade
Aquifer Aquifer
Ino _|NO : [NO NO
\ y
Other factors Other factors
YES} contributing to YES! contributing to
vapour impact vapour impact
y
Ilndoor Receptor|NO NO Ilndoor Receptor|NO NO
_YYES V YES
High Medium Medium Low
Likelihood of Likelihood of : Likelihood of Likelihood of
Impact Impact Impact - Impact

Likelihood of Impact

inhalation of Vapours from .
Soil and Groundwater DATE:  94/05/13

DRAWN BY: MG DWG. NO.:  B-7
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SITE SENSITIVITY RANKING w

Inhalation of Vapours from Soil and Groundwater

Rece_p.to.r
Likelihood Sensitivity HIGH MEDIUM LOW
of Impact
MEDIUM M M L
LOW M L L

H — high sensitivily site
M — moderate sensitivily site
L — low sensitivily site

Site Sensitivity Ranking

Inhalation of Vapours from DATE:

Soil and Groundwater : 94/05/13
DRAWN BY: MG DWG. NO.: B-8




RELATIONSHIP OF SITE SENSITIVITY TO REQUIRED LEVEL OF RISK MANAGEMENT CRITERIA
Inhalation of Vapours from Soil and Groundwater

Vapour Migration
ves| Through at Least NO W
One Laterally
Continuous Soil {oyer
With D,y >75um
Use Risk Management Use Risk Manogement
Criteria for Criteria for
Coarse—grained Soil Fine—grained Soil
Site Sensitivity Site Sensitivity
Ranking ' Ranking
{ High | [Moderate] | Low | . [ High | [Moderate] | Low |
| Levet i | [ Level I | | Level Wi} | Levet 1 | [ Level 1 | | Level m |

Relationship of_Site Sensitivity
to Required Level of Risk Management Criteria

Inhalation of Vapours from DATE:  94/05/13

Soil and Groundwater DRAWN BY: MG DWG. NO.!. B-9 '




