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EXECUTIVE SUMMARY ‘

SEACOR Environmental Engineering Inc. (SEACOR) of Calgary, Alberta was retained by Shell Canada Products
Limited (Shell) to oversee remedial activities at the former Barons Turbo Bulk Station #C42520 located at 235
Main Street in Barons, Alberta (Site). The remediation program involved an excavation on the west side of the

Site, with off-site disposal, and an excavation on the east side of the Site, with on-site treatment.

In July 1999, approximately 509 m3 of soil suspected of exceeding the AE Level I FGS RMC was excavated from
the west side of the Site and was disposed at the Shell Soil Recycling Facility in Balzac, Alberta. On the east stde
of the Site, approximately 1400 m3 of soil was excavated and mixed with approximately 240 kg of nitrogen
fertilizer, and treated in an on-site biopile. In late October 1999, an additional 27 m3 of soil was excavated from

the east side of the Site and was disposed at the Lethbridge Regional Landfill.

During the remediation program off-site hydrocarbon impacts exceeding the AE Level II FGS RMC were
identified along the cast and west property boundaries. Consequently, oil-resistant RP 260 HD liners were
installed along these property boundaries to prevent migration on-site. All on-site confirmatory and biopile
samples submitted for laboratory analyses contained hydrocarbon concentrations that were less than the AE Level
II'FGS RMC. The east excavation was backfilled with remediated soil compacted in thirty centimetre lifts. The
west excavation was backfilled with clean overburden and imported fill and also compacted in thirty centimetre
lifts.

Groundwater samples were collected from the west excavation and from three off-site boreholes located near the
east side of the Site. Laboratory analysis indicated that the groundwater samples were within the AE Level 11

RMC for groundwater in fine-grained soils.
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1.0 INTRODUCTION

Shell Canada Products Limited (Shell} retained SEACOR Environmental Engineering Inc. (SEACOR) of Calgary,
Alberta to provide environmental services during the remedial activities conducted at the former Barons Turbo
Bulk Station located at 235 Main Street in Barons, Alberta (Site).

The environmental works were conducted following recognized industry and regulatory protocols, and in
accordance with the Shell document entitled, “Retail Petroleum Marketing Site Closure and Decommissioming”,
dated April 22, 1998. The Site specific remediation criteria was determined according to the Alberta Environment
(AE) document, “Remediation Guidelines for Petroleum Storage Tank Sites” draft July 1994. Authorization to
proceed with the decommissioning and remediation program was provided by Mr. Robert Harriott, on behalf of
Shell.

Figures illustrating the Site plan and soil sample locations are included at the end of this report. Appendix A
presents fieldwork methodology and the analytical methods. Appendix B presents a summary of field
observations. The analytical chemistry results have been presented in Appendix C. A summary of applicable

environmental standards has been presented in Appendix D.

Remedial Activities Report 1 Priviteged and Confidential
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2.0 SITE SENSITIVITY ASSESSMENT

A Site sensitivity assessment was undertaken in accordance with the procedure outlined in the Alberta
Environment (AE) document “Remediation Guidelines for Petroleum Storage Tank Sites” Draft July 1994. Table
1 outlines the descriptive points required to determine the Site sensitivity. The Site location and surrounding land

use plans are provided as Figures 1 and 2, respectively.

Wﬁcmmﬁ&&\mm

Site Descnption Former bulk retall station compnsmg an above-ground !ank farm ofI‘ ice bulldmg,
and warehouse
Land Use Commercial
Surrounding Land Use Roads Buildings Distance (m}
N lane residential 10
NE Progress Avenue residentral 15
E Progress Avenue church 10
SE Main Street none 20
S Main Street commercial 20
SwW Main Street commercial 20
w none commercial adjacent
NW lane residential 10
Groundwater Usage No known groundwater users,
Potable water supplied by the Village of Barons
Surface Waters Keho Lake. 6 km southwest
Nearby Underground Structures Buried utilities (natural gas, telephone, power, water, and sewer services adjacent to
and servicing the Site.
Subsurface Conditions
Soil Type Native soils are medium plastic clays overlying bedrock
Groundwater Approximately 3.0 to 4 0 m below grade, Regional gradient ts unknown.

Table 2 summarizes the sensitivity for the ingestion and inhalation of soil and groundwater.

.e""e g

T 'I‘SBLE%Z'}SFFE SENSITIVITY GUASSIFICATION e R oL DT Gy
CEpLD So[RRECepIon Sengitivily R [FEKEROOdIGHImpact) ﬁSensufﬂtﬂR,@y_k;ngE

Heaith’?@onﬁﬁ;

: Hen ReCehionptahwaiaiey 37
lngesnon. Groundwater or surface waler w1th high low no ranking
Groundwater ng current or potential usage
Inhalation On-Site commercial buildings medium medium moderate

Residential buildings to the north high medium moderate
Commercial building 1o the east medium medium moderate
Commercia! buildings to the south medium medium moderate
Commercial building to the west medium medium moderate
Burned utilities (on and adjacent to medium medium moderate
Site)

The likelihood of impact to on-site and off-site receptors and the sensitivity of each receptor determined that the
Site should be ranked as having moderate sensitivity. Based on the fine-grained nature of the soils and the
moderate ranking for the soil receptor pathways, the AE Level /I Risk Management Criteria (RMC) for fine-
grained soils (FGS) was determined to be the appropriate criteria for the soil and groundwater at the Site.

Remedial Activities Report 2 Privileged and Confidential
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3.0 BACKGROUND

Site facilities included an office building on the southwest corner of the Site and a warehouse located east of the
office building. The former bulk station consisted of an above-ground tank farm which was located within a
concrete berm on the east side of the Site (east of the warehouse) The tank farm was decommissioned in 1997;

however, the concrete berm remained on-site until July 1999.
3.1 Waest Side of Site

On June 5, 1998 three probeholes (PH98-9 to PH98-11) were advanced on the west side of the Site. The locations
of the probeholes are illustrated on Figure 3. Samples collected from PH98-9 at depths of 2.3 m and 3.4 m bgs
had combustible vapour levels of 1600 ppmv and 3800 ppmv, respectively. Laboratory analysis of these samples
indicated that the AE Level Il FGS RMC for benzene was exceeded in the sample collected at a depth of 3.4 m.

The remaining BTEX constituents and TPH concentrations were within AE Level I criteria for both samples.

In order to delineate hydrocarbon impacts on the west side of the Site, an intrusive investigation consisting of
seven boreholes was conducted on October 14, 1998. The boreholes were advanced near the west property line
in the vicinity of the office building. The location of each borehole is included on Figure 2. Elevated combustible
hydrocarbon vapour levels were recorded in BH98-14, BH98-15, and BH98-17. The maximum combustible
vapour level in the remaining boreholes (BH98-12, BH98-13, BH98-16, and BH98-18) was 120 ppmv.

Six soil samples were submitted to Enviro-Test Laboratories for chemical analysis of hydrocarbon constituents.
Laboratory analysis indicated that BH98-14 exceeded the AE Level I FGS RMC for benzene at a depth of 3.4

m bgs. All remaining analyzed constituents were within the AE RMC Level 1] criteria.
3.2 East Side of Site

In April 1997, approximately 280 m3 of soils exceeding the AE Level Il FGS RMC were excavated from east side
of the Site near the south property boundary, and disposed of off-site. A 15 mm polyethylene liner was installed
along the south property boundary to prevent any off-site residual hydrocarbons from migrating onto the property.
Details of the remedial works conducted in April 1997 are presented in the SEACOR report, “Facility
Decommissioning and Remedial Excavation, Barons Turbo Bulk Station,” dated May 23, 1997.

Remedial Activities Report 3 Privileged and Confidential
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On May 15, 1998 five test pits were excavated within the concrete berm of the former tank farm as illustrated in
Figure 3 Laboratory analysis of soil samples collected from TP3 and TP4 exhibited total petroleum hydrocarbon
(TPH) concentrations exceeding AE Level II RMC criteria on the east side of the tank farm. Results of the test
pit investigations are detailed in a May 27, 1998 letter report to Mr. Robert Harriott.

On June 5, 1998 eight boreholes were advanced around the perimeter of the concrete berm. The locations of each
borehole are also illustrated on Figure 3. Select soil samples were submitted to Enviro-Test laboratories of
Calgary, Alberta for analysis of hydrocarbon constituents. The analytical results determined that hydrocarbon
impacts existed on-site that exceeded the AE Level II RMC criteria for total petroleum hydrocarbons (TPH).

Remedial Activities Report Privileged and Confidential
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4.0 SITE DECOMMISSIONING/REMEDIATION PROGRAM

4.1 GENERAL

The Site decommissioning/remediation program comprised the following tasks:
. Prior to all remedial works, the property boundaries were surveyed and marked by Brown,
Okamura & Associates Ltd. of Lethbridge, Alberta. The general contractor, JBA Project
Engineering Ltd. of Calgary, Alberta (JBA), instailed security fencing around the perimeter of

the property.

. Excavation and trucking services were provided by Sunshine Excavating Ltd. of Magrath,
Alberta.

. The office building was temporarily moved off-site to allow the excavation of soils on the west
side of the Site. The warehouse was not moved for excavation activities.

. The concrete berm and asphalt were removed from the former tank farm area prior to excavation
activities,

. Two remedial excavations were advanced on-site between July 14 and 27, 1999. The first

excavation was advanced on the west side of the property. Excavation activities, soil sampling,
and backfilling of the west excavation were completed prior to commencement of the second
excavation. The second excavation was advanced on the east side of the property, in the area of
the former tank farm.

. The soils from the east excavation were worked into an on-site biopile and were used to backfill
the excavation. Laboratory analytical soil data {(included in Appendix C) confirmed that the soil
was remediated to AE Level II FGS RMC prior to backfilling.

The methodology used to conduct the assessment and overview of relevant environmental standards applicable
to the assessment program are provided in Appendices A and D, respectively.

4.2 SOIL EXCAVATION PROGRAM
4.2.1 West Excavation

Excavation of soils from the west side of the property took place from July 14 to 21, 1999. Clean overburden soil
was stockpiled on-site. Approximately 509 m3 of soil suspected of exceeding the AE Level I] FGS RMC was
excavated and transported to the Shell Soil Recycling Facility in Balzac, Alberta. A total of one hundred and
thirteen soil samples were collected from the excavation, sixty-nine of which defined the confirmatory limits.
Selected soil samples were submitted to EnviroTest Laboratories of Calgary, Alberta for confirmatory laboratory
analysis. A summary of the field data collected from the confirmatory soil samples is included in Appendix B.

Groundwater that collected in the base of the excavation was pumped into a temporary storage tank delivered to

the Site. The groundwater was aerated with a venturi to volatalize any residual hydrocarbons that may have been

Remedial Activities Report 5 Privileged and Confidential
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dissolved in the groundwater. A water sample was collected from the tank and was analyzed for hydrocarbon
constituents. The analytical results determined that the water was within the AE Level [l FGS RMC. The stored

groundwater was later used during remedial activities conducted on the east side of the Site.

Once the confirmatory limits were established, an RP 260 HD oil-resistant liner was installed along the south and
west walls of the excavation (property boundaries) to prevent any off-site residual hydrocarbons from migrating
onto the property. Two soil samples were submitted for laboratory analysis from the stockpile of overburden soil
to confirm the soil’s suitability for use as backfill material. The excavation was then backfilled and compacted
in thirty centimetre lifts using the stockpile of overburden soils and imported soil backhauled from the Shell Soil

Recycling Facihty.
4.2.2 East Excavation

Remedial activities on the east side of the Site began on July 21, 1999. Approximately 1400 m3 of soil suspected
of exceeding the AE Level Il FGS RMC was systematically excavated and stockpiled on polyplastic on-site. A
total of one hundred and one soil samples were collected from the excavation, ninety of which defined the
confirmatory limits. A summary of the field data collected from the confirmatory soil samples 1s included in

Appendix B.

The soil suspected of exceeding Level /I criteria was remediated on-site using a biopile. The biopile was formed
by mixing 240 kg of Nitrogen (34-0-0) fertilizer with the impacted soi1l and loosely placing the soil back into the
excavation. The soil and fertilizer were hydrated using the stored groundwater from the west excavation.
Laboratory analysis of a sample of the stored groundwater indicted that it was within the AE Level I/ FGS RMC
and was therefore suitable to be returned to the Site. An RPE HD oil resistant liner was installed along the east
wall of the biopile excavation (property boundary) to prevent off-site hydrocarbon impacts from migrating onto
the Site.

The soil within the biopile was mixed on September 1, 1999, for aeration purposes. This procedure was repeated
on October 5, 1999, at which time 30 soil samples were collected from the biopile to assess the level of
bioremediation. Laboratory analysis of six of the samples indicated that the soil within the biopile had been
remediated to AE Level II FGS RMC levels. Confirmatory samples were collected from the base and walls of

the biopile excavation to ensure that the biopile had not impacted the surrounding in-situ soil.

Investigative sampling identified residual hydrocarbon impacts greater than the AE Level I FGS RMC off the
southwest comner of the biopile excavation. Approximately 27 m3 of impacted soils were excavated from this area
on October 26, 1999. The soils were transported to the Lethbridge Regional Landfill for off-site disposal.

Remedial Activities Report Privileged and Confidential
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After confirmatory samples were collected from the excavation, the remediated soil was backfilled and compacted

in thirty centimetre lifts into the excavation. Additional clean backfill was imported from an off-site location.

4.3 FIELD RESULTS OF THE REMEDIAL EXCAVATION PROGRAM
431 West Excavation

A total of one-hundred-and-thirteeen soil samples were collected from the west excavation and were field-
screened for combustible hydrocarbon vapour levels. Of these samples, seventy were of a confirmatory nature,
defining the limits of the excavation. Table 3 summarizes all of the confirmatory samples from the west

excavation. A list of the confirmatory field results is provided i Appendix B.

-'@EIRM?KFRY SAMPLES] (Cﬁfﬁshbl?Hydrocarb'ﬁ’rfg\/apour‘l_.evels e

WES' lj@(@A}j’A-’FION} T -'.g"““‘“‘,'}-;;i s ;
%%&h&ntewah{mlbgs)' ] Mﬂ%ﬁydmc@on
B £l : tith P bsdad v | epy apourBeveliRanpel(ppriv)
Norlh Wal] 10-40 20-100
East Wall 20-40 30- 500
South Wall 10-40 30-60
West Wall (property line) 20-45 1000 - >10000

Base 40-55 14 - 520

Note: . ppmyv - parts per million by volume .

. m bgs — metres below ground surface

4.3.2 East Excavation i

In July 1999, one-hundred-and-one soil samples were collected from the east excavation, ninety of which
determined the limits of the excavation. In October 1999, seventy-eight soil samples were collected from the base
and walls of the excavation, of which seventy-four were confirmatory. In October 1999, an additional thirty soil
samples were collected from the soil within the biopile. Table 4 summarizes all of the confirmatory samples
collected during each sampling program in the east excavtion. A list of the confirmatory field results is provided

in Appendix B.

Remedial Activities Report = Priviteged and Confidential
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ORY‘ RMPL SH Combustlbl&"

'AST@’E*(CA)’AQQQ t i ) &
of'Sé'iﬁ}Jl é g({‘:omiiﬁﬂ:b!c If"droca:bo
* Lt.lu:i ; | BV apour Level Range: ppmv) -
July 1999
North Wall 7 10-25 34 — 860
East Wall (property line) 19 10-~28 511000
South Wall 14 10-25 27 - 860
West Wall 9 1.0-20 40 -62
Base . 50 25-35 22 - 760
October 1999
North Wall 8 10-28 37-200
South Wall 15 10-30 : 20 - 200
West Wall 12 10-30 34-100
Base 39 2.8-35 12 -400
Biopile 30 not applicable 18 - 500
Note: . ppmv - parts per million by volume
. m bgs — metres below ground surface

4.4 CONFIRMATORY SOIL ANALYTICAL RESULTS

Select duplicate soil samples recovered from the excavations were submitted to EnviroTest Laboratories (ETL),
in Calgary, Alberta, for confirmatory laboratory analysis. The detailed analytical reports are provided for
reference in Appendix C. An additional two soil samples were collected from the east excavation at a depth of
2 m and were submitted to M&B Technical Testing Services Ltd (M&B) of Calgary, Alberta, for sieve analysis.
The samples were classified as fine-grained after 93.6 % of sample CS49 and 90.5 % of sample C5235 passed

the 75 micron sieve.

4.4.1 West Excavation

All confirmatory samples were collected from the west excavation in July 1999. Two samples from each of the
north, east, and west walls were submitted for laboratory analysis as well as one sample from the south wall and
three samples from the base of the excavation. In addition, two soil samples (BF1 and BF2) were submitted for
laboratory analysis from the stockpile of overburden soil. The analytical results are summarized in Table 5 along

with the applicable environmental criteria.

Remedial Activities Report - 8 Privileged and Confidential
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ey Gﬁﬁbust:blc s e ’? Gl W
Licpils, g%bon Vapou' 12 m‘ %’&4) 'L St B
G Lol IFevel (ppm_), B | e = O [T e P .
420 009 na
S48 north wall 38 <001 na
CSs52 east wall 260 30 na
CS59 east wall 500 ool <7.3
865 base 520 20 12.7
CS75 north wall 43 0.04 na
592 south wall 60 005 na
596 base 95 <001 na
BF1 backfill 52 <0 01 na
BF2 backfill na 150 <001 na
S5 west wall (off-site) 30 >10000 . 880 na
598 west wall (off-site) 3.0 6000 13 <001 31 na
RS I O e L A

. m bgs — meters below ground surface

. ppm — parts per million {milligrams per dry kilogram)

. ppmv — parts per mllion by volume

. < - less than the analytical detection hmut indicated

. TPH - total petroleum hydrocarbons (C5 - C30)

. bold — exceeds AE Level [l FGS RMC

. AE Level {I FGS RMC— moderate Site sensitivity ranking for fine grained soil (FGS) as outhined 1n the Alberta
Environment (AE), Risk Management Critena (RMC)} document “ Remediation Guidelines for Petroleum Storage Tank
Sttes — July 1994”7

The analytical results from the west excavation indicated that off-site sample S5 exceeded the AE Level I FGS
RMC for benzene and xylenes, and off-site sample S98 exceeded the criteria for benzene. Both of these samples
were located on the west wall of the excavation, along the west property boundary and were collected to help
characterize the off-site soil conditions. Consequently, an RPE260 HD oil-resistant liner was installed along the
west wall of the excavation. The analyzed hydrocarbon constituents for all on-site confirmatory samples collected
from the west excavation were less than the AE Level [ FGS RMC. Laboratory results also indicated that
samples CS59 and CS65 had concentrations of 11 mg/kg and 12 mg/kg, respectively, of lead. Both samples are
within the AE Level I FGS RMC for lead of 200 mg/kg. Samples BF! and BF2 had concentrations of
hydrocarbon constituents well below the AE Level /I FGS RMC, confirming that the stockpiled overburden soil

was suitable for use as backfill material.
4.4.2 East Excavation

The limits of the east excavation were determined from confirmatory samples collected in July 1999. Four
samples from the base.of the excavation, three samples from the south wall, two samples from both the north wall
and the east wall, and one sample from the west wall were submitted for laboratory analysis of hydrocarbon

constituents. The analytical results are summarized in Table 6 along with the applicable environmental criteria.

Remedial Activities Report - Privileged and Confidential
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Confirmatory samples were collected from the soil within the biopile in October 1999. Six of these samples were
submitted for laboratory analysis. In October 1999, additional soil was excavated from the southwest comner of
the biopile for off-site disposal. Confirmatory samples were collected from this excavation area, as well as from
the base and walls of the biopile excavation to ensure that the biopile had not impacted the surrounding soil.

Three base samples, two samples from the north wall, and two samples from the west wall were submitted for

laboratory analysis. The analytical results are summarized in Table 6 along with the applicable environmental

criteria.

Ty BUEGICONEIRMATORY, SOIESAMPEEANAKYTICATIRESUL
: %@@ R ‘?‘" EASTIEXGAVATIONE ~’_ R
é’g ombusub) ’,ﬁ: i o :- -*w'l’o!uenc ,
gg;m T %&p@ i carbon Vapour % (Mi) m)
Levck(ppm\’). WL
$200 base 30 160 <001 <001 025 067 388
C$201 south wall 25 520 <0 01 <0 01 012 0.41 1112
CS204 south wall 20 860 <001 <001 031 060 1817
Cs212 base 30 760 <0 01 <0 01 007 017 1009
S214 south wall 10 52 <00 <001 <001 <0 01 1500
CS225 base 35 500 <001 <001 015 033 810
5258 north wall 25 860 <01 01 19 1 2500
5273 westwall - 20 62 <0 01 <0 0} <001 <0.0 <5.5
CS278 north wall 20 46 <0.01 <0 01 <0 01 <001 <5.5
CS280 base 30 30 <001 <0 01 <0 01 <001 <55
CS288 cast wall (olT-sitc) 28 1000 <001 <001 13 48 4250
CS297 cast wall (off-site) 28 900 <001 <001 095 4.4 3340
October 1999
B295A biopile na 92 | <00t <0 01 013 047 249.9
S300A base 3.5 400 <001 <001 002 0 46 382
S306 base 35 400 <0.01 <0 01 <001 0.10 634
B317 biopile na 200 002 <0 01 021 28 1253
$327 base 35 180 <001 <0 0t <001 <0.01 <6.1
B34l biopile na 160 <0 01 <0.01 017 10 1341
B345 biopile na 200 <0 01 <001 <010 042 476
$361 north wall 20 48 <001 <001 <001 <001 <62
B369 biopile na 500 004 <001 0.35 17 383
B370 biopile na 100 . <0,01 <001 0.17 0.77 523
5374 west wall 28 200 024 <001 <001 00i <il8
5378 south wall 30 200 <0 01 <001 037 18 733
5380 south wall 22 <0 01 <0 0l <001 | <001 | <55
R L i

Notes. + m bgs — meters below ground surface
. ppm - parts per miltion (milligrams per dry kilogram)
. ppmyv — parts per million by volume
. < - less than the analytical detection limit mdicated
. TPH - total petroleum hydrocarbons (C5 — C30)
. bold — exceeds AE Leve! /I FGS RMC
. AE Level [l FGS RMC~ moderate Site sensitivity ranking for fine grained soil (FGS) as outlined in the Alberta
Environment (AE), Risk Management Criteria (RMC) document “Remediation Guidelines for Petroleum Storage Tank
Sites — July 1994"
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The analytical results from the east excavation indicated that off-site sample CS288 exceeded the AE Level IF FGS
RMC for total petroleum hydrocarbons (TPH). This sample was located on the east wall of the excavation, along
the east property boundary, and was collected to help characterize the off-site soil conditions. Consequently, an
RPE260 HD oil-resistant liner was instailed along the east wall of the excavation. The analyzed constituents for
all on-site confirmatory samples collected from the walls and base of the east excavation were less than the AE
Level I FGS RMC. The laboratory results of the six biopile samples (B295A, B317, B341, B345, B369, and
B370) had concentrations of hydrocarbon constituents less than the AE Level II FGS RMC.

4.5 GROUNDWATER ANALYTICAL RESULTS

Groundwater entering the west excavation was pumped to a temporary storage tank located on Site where it was
aerated with a venturi. After aeration, one water sample was collected for laboratory analysis (W1). To assess
possible hydrocarbon impacts to the groundwater on the west side of the Site, one groundwater sample was

collected for taboratory analysis from a small test pit in the base of the west excavation (GW WEST).

To assess possible hydrocarbon impacts to groundwater from the east side of the Site, three groundwater samples
were collected from existing off-site boreholes (BH96-1, BH96-8, and BH96-14). The analytical results from

all five water samples are presented in Table 7. The analytical reports provided by EnviroTest are provided in

Appendix C.
WﬂmﬁépgmmROUNDWAWER?A )‘,QY&TIGAE{CHEMISTRYQRESUET R
g .h ?ue%ﬂhy’%@ze
AR N (PRI _ e e LS,
Ju]y 19/00 <0 0005 0.0006 <0.0005 0.0088
GW WEST July 23/99 0021 0012 <0 0005 0.1
BH96-1 Oct 26/99 <0 0005 <{} 0005 <0 0005 <0.0005
BH96-8 Oct 6/99 <0 0005 < 0005 <0 0005 <0.0005
BH96-14 Oct 6/99 <0 0005 <0 0005 <0 0005 <0.0005
A R e e T e R e e e 0 s

Notes. e ppm ~— parts per million (ug/L)
. < - less than the analytical detection limit indicated
. AE Level Il FGS RMC~ moderate Site sensitivity ranking for groundwater in fine grained soil (FGS) as outlined in

the Alberta Environment (AE), Risk Management Critena (RMC) document “Remediation Guidelines for Petroleum
Storage Tank Sites — July 1994" '

As shown in Table 5, all of the water samples were less than the AE Level I FGS RMC.
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4@ SEACOR
5.0 SUMMARY

Remedial activities conducted at the former Barons Turbo Bulk Station involved the advancement of two

excavations: one on the west side of the Site, and one on the east side of the Site.

The west excavation involved the removal of approximately 509 m3 of soil suspected of exceeding the AE Level
11 FGS RMC. The excavated soil was transported to the Shell Soil Recycling Facility in Balzac, Alberta.
Concentrations of hydrocarbon constituents greater than the AE Level I FGS RMC were identified off-site along
the west property boundary. Cénsequently, an oil-resistant RP 260 HD liner was installed along the property
boundary to prevent migrati.on of impacts onto the Site. The remaining confirmatory samples submitted for
laboratory analysis contained hydrocarbon constituents that were less than the AE Level I FGS RMC. Once the
confirmatory limits of the excavation were established, the excavation was backfilled to grade utilizing clean
stockpiled and imported fill materials. Before backfilling, one groundwater sample was collected from the base
of the west excavation for laboratory analysis. The analytical results determined that the groundwater was within
the AE Level Il RMC for groundwater in FGS for all analyzed constituents.

The east excavation involved the systematic excavation of approximately 1400 m3 of soil suspected of exceeding
the AE Level /1 FGS RMC. The excavated soil was temporarily stockpiled on polyplastic. Concentrations of
hydrocarbon constituents greater than the AE Level /I FGS RMC were identified off-site along the east property
boundary. Consequently, an oil-resistant RP 260 HD liner was installed along the property boundary to prevent
migration of impacts onto the Site. The remaining confirmatory samples submitted for laboratory analysis from
the base and walls of the east excavation contained hydrocarbon constituents that were less than the AE Level IT
FGS RMC. Once the confirmatory limits of the excavation were established, the stockpiled soil was mixed with
approximately 240m kg of 36-0-0 fertilizer and was placed back in the excavation, creating a biopile for on-site
remediation of the soil. The soil within the biopile was mixed once in September 1999 and once in October 1999.
Soil samples were collected from the biopile during the second mixing. Field and laboratory results indicated that
the soil within the biopile had been remediated to within the AE Leve! I FGS RMC. After the biopile sampling,
an additional 27 m3 of soil suspected of exceeding the AE Level II FGS RMC was excavated and disposed off-site
at the Lethbridge Regional Landfill. Once the coﬁﬁrmatory limits of the excavation were established, the
excavation was backfilled to grade utilizing the remediated soil from the biopile and imported fill materials.

Three groundwater samples were collected for laboratory analysis from off-site monitoring wells located near the
cast side of the Site. The analytical results indicated that each of the water samples were within the AE Level Il

RMC for groundwater in FGS for all analyzed constituents.
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SEAO’)R
6.0 CLOSURE

The assessment and conclusions in this report are based on the interpretation of data collected from field
investigations and results of the laboratory analyses, which were limited to the quantification of common
hydrocarbon indicators in select samples. SEACOR expresses no warranty with respect to the accuracy of the
laboratory analyses, methodologies used or presentation of the analytical results by the laboratory. Actual
hydrocarbon concentrations in the samples submitted may vary according to the extraction and testing procedures
used. The evaluation and conclusions reported herein do not preclude the existence of other chemical compounds
and/or that variations of conditions within the Site may be possible. Hence, this report should be used for
informational purposes only and should not be construed as a comprehensive hydrogeological or chemical

characterization of the Site.

This report 1s for the exclusive use of Shell Canada Products Ltd. and its authorized agents. Third party use of
this report, or any reliance or decisions made on the information herein, is at the sole risk of the third party.

SEACOR has no obligation, contractual or otherwise, to any third parties using or relying upon this report for any
reason and, therefore, accepts no responsibility for damage suffered by any third party as a result of actions taken

or decisions made on the basis of information or conclusions of this report.

31-093 rar report
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METHODOLOGY

SOIL SAMPLING AND FIELD SCREENING

All samples were field screened for the presence of volatile vapours using a fixed headspace technique with a
Gastech 1238 or Tracetechtor Explosimeter. The technique involves half filling a 375 ml jar with soil and sealmg
it for about 15 minutes prior to analysing the headspace. The explosimeter recorded the quantity of volatile’
vapours in %LEL (lower explosive limit: | 4% by volume for gasoline) or ppm TOV (parts per million total
organic vapour). The test is dependent on temperature, soil type and equipment calibration, but independent of
field personnel. Soil samples were retamed for laboratory analysis by 1mmed1ately sealing them m laboratory
prepared 125 ml glass jars, which were labelled and stored in an insulated cooler and packed in ice. Confirmatory
soll samples were subsequently transported to Enviro-Test Laboratories of Edmonton, Alberta, for confirmatory

laboratory analyses.

SITE SURVEY

/
" The excavation was set up on a {X,Y) coordinate grid system i order to facilitate volume calculations and sample
locations for reporting purposes The coordinates given for the sample locations are relative to the southwest
corner of the property and the southeast corner of the property for the west and east excavations, respectively

(indicated on Figures 5 and 6).
LABORATORY ANALYSIS

Soil samples were submitted to Enviro-Test Laboratories for select analysis of various hydrocarbon compounds.

The analyses included:

e BTEX (benzene, toluene, ethylbenzene, xylene) - specific light-end hydrocarbons typically found as
gasoline constituents, analysed with GC/FID.

e TVH (total volatile hydrocarbons) - reflects light end hydroca:bon components found in gasoline and
diesel, normally in the range Cs to C1p.

e TEH (total extractable hydrocarbons) - reflects heavier end hydrocarbon compounds of gasoline and
diesel fuels, normally in the range of C| 1 to C3p, and quantified against diesel.

e TPH (total petroleum hydrocarbons) - combination of TVH and TEH analyses reflecting all chained

and aromatic hydrocarbon compounds.






APPENDIX B

SUMMARY OF FIELD TEST RESULTS



X : p

S5 0 5 30 west wall
CS6 0 3 30 west wall
CSs7 0 5 20 west wall
CS8 0 3 38 west wall
CS10 0 4 45 west wall
CS13 2 3 55 base
CSi4 4 5 50 base
CS§17 45 8 50 base
CS18 4 10 50 base
CS19 45 13 50 base
CS34 5 5 30 base
CS835 7 6 40 cast wall
CS836 7 6 38 east wall
CS37 8 7 40 cast wall
CS38 8 7 50 base
CS39 8 7 32 east wall
CS44 0 19 25 west wall
CS47 3 22 40 base
CS48 3 22 30 north wall
CS49 3 22 20 north wall
CS50 8 85 45 base
CS51 35 9 45 base
852 8 9 40 east wall
€S53 8 9 30 east wall
CS54 8 12 45 base
CS857 6 12 45 base
859 11 12 40 cast wall
CS60 11 12 30 cast wall
CS61 3 12 48 base
CS62 10 14 40 base
CS63 10 14 30 east wall
564 11 14 2.0 east wall
C365 4 15 4.5 base
CS66 7 15 45 base
CS67 5 21 40 north wall
CS68 5 21 30 north wall
CS69 5 21 20 north wall
CS870 7 20 40 cast wall
CS7i1 7 20 30 east wall
CS72 7 20 20 east wall
CS873 9 17 40 north wall
CS74 9 17 30 north waii
CS575 9 17 2.0 north wall
CS876 2 19 42 base
C577 6 21 40 base
Cs78 9 17 42 base
CS79 7 18 40 base
CS80 3 3 50 base
CS85 5 3 40 cast wall
CSBé 5 3 30 east wall
C591 6 0 50 base
C592 6 0 40 south wall
CS593 6 0 30 south wall
CS94 6 0 20 south wall
CS95 6 0 10 south wall
C596 0 0 50 base
Cs597 0 1 35 west wall
598 0 10 30 west wall

>10000

3000
1000
6400
4200
38
200
160
420
140
70
260
48
84
64
44
1000
14
38
32
70
170
260
59
460
340
500
200
200
48
47
42
520
260
34
34
20
26
28
35
40
45
48
66
31
28
30
47
40
30
45
60
39
30
32
95
2100
6000
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west wall
base
west wall
base
base
north wall
north wall
north wall
north wall
base
base
base

Note

ppmv - parts per milhion by volume
m bgs — metres below ground surface
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5200 6 1¢ 30 base 160
5201 5 6 25 south wall 520
5202 5 6 20 south walt 30
5203 5 6 10 south wall 40
§5204 3 6 20 south wall 860
5205 3 6 30 base 28
5206 7 7 36 base 44
5207 7 6 20 south wall 55
5208 7 5 10 south wall 27
S209 10 7 25 base 30
S210 10 7 20 south wall 30
S2i1 10 7 10 south wall 34
212 15 9 3o base 760
S213 15 9 20 south wall 40
S214 15 9 10 south wall 52
8215 17 11 25 base 38
5216 17 11 20 south wall 39
5217 17 11 10 south wall 45
S218 19 12 25 base 38
5219 19 12 20 south wall 50
5220 19 12 10 south wall 41
5221 3 11 3.0 base 240
5222 6 1} 30 base 260
85223 3 14 32 base 260
5224 6 14 3z base 300
$225 3 17 35 base 500
5226 5 17 35 base 500
5227 3 19 35 base 400
5228 3 21 35 base 180
5229 3 25 35 base 52
S230 3 27 3.0 base 90
S231 3 27 20 north wall 37
5232 3 27 10 west wall 44
5233 6 26 30 base 52
§2318 i1 11 30 base 440
$239 9 12 30 base 260
5241 12 13 30 base 360
5242 11 20 3.0 base 88
§243 . 6 17 30 base 400
S244 10 18 30 base 310
S246 11 15 30 base 46
5247 7 20 3¢ base . 160
5248 7 24 30 base 42
§250 5 27 30 base 80
5251 8 27 30 base 180
5252 8 22 30 base 3¢
$253 11 21 30 base 50
S257 14 25 3.0 base 46
§258 14 25 25 north wall 860
5259 14 25 10 north wall 48
5260 14 23 3.0 base 52
$261 15 23 20 west wall 50
5262 15 23 1.0 west wall 49
5263 15 20 30 base 45
S264 17 20 20 west wall 48
5265 17 20 1.0 west wall 46
§267 14 16 32 base 80
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5269 17 17 20 west wall 48
5270 17 17 10 west wall 60
35272 13 15 3o base 38
5273 18 15 2.0 west wall 62
5274 ' 18 15 10 west wall 40
8275 13 18 32 base 54
§276 12 23 30 base 48
5277 10 28 30 base 29
5278 10 28 20 north wall 46
S279 10 28 10 north wall 36
S280 6 28 30 base 30
5281 6 28 20 north wall 39
5282 6 28 10 north wall 34
5283 15 13 35 base 36
5284 0 27 35 base 40
5285 0 27 20 east wall 500
5286 0 27 10 east wall 51
5287 0 24 35 base 64
5288 0 24 28 cast wall 1000
5289 0 21 35 base 35
5290 0 21 28 east wall 300
$291 0 21 25 east wall 300
5292 3 24 35 base . 30
5293 0 18 35 base 22
5294 0 18 25 east wall 580
5295 0 18 10 east wall 55
5296 0 14 35 base - 50
5297 o 14 28 east wall 900
5298 0 10 35 . base 42
5299 0 10 25 east wall 460
5300 0 7 30 base 32
§301 0 7 25 east wall 200
Note: . ppmv - parts per million by volume

. m bgs - metres below ground surface
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S275A 2 6 32 34
S276A 2 5 20 south wall 180
S277A 2 5 10 south wail 41
S278A 6 6 32 base 60
S5279A 6 6 20 south wall 60
5280A 6 6 10 south wall 30
S5281A 9 7 3.2 base 50
S282A 9 7 2.0 south wall 56
S5283A 9 7 10 south wall 64
S284A 13 9 32 base 50
S285A 13 9 290 south wall 82
S286A 13 9 10 south wall 62
S287A 16 9 32 base 66
S5288A 16 9 20 south wall 74
S289A i6 9 10 south wall 42
S290A 19 10 32 base 65
B293A - . - biopile 20
B294A - - - . bropile 62
B295A - - - biopile 92
B2%96A - - - biopile 32
S297A 2 11 35 base 34
S298A 2 14 35 base 45
S299A 6 11 35 base 49
S300A 6 14 15 base 400
S301A 8 11 32 base 68
S302A 8 14 32 base 210
$303 10 11 32 base 48
5304 10 14 32 base 81
5305 14 11 35 base 85
5306 14 14 35 base 400
5307 18 12 3.5 base 60
5308 18 14 35 base 64
5309 18 12 20 west wall 73
5310 18 4 10 west wall 100
3311 18 12 2.0 west wall 46
8312 18 14 10 west wall 68
B313 - - - biopile 62
B314 - - - biople 180
B315 - - - biopile 18
B316 - - - biopile 88
8317 - - - biople 200
B318 - - - biopile 46
B319 - - - biopile 82
B320 - - - biopile 64
B321 - - - biopile 60
B322 - - - biopile 84
85323 3 18 35 base 44
5324 3 22 35 base 66
5325 6 18 35 base 68
S$326 6 22 35 base 60
5327 9 18 35 base 180
5328 9 22 35 base 56
5329 12 18 35 base 58
§330 12 22 35 base 59
S$331 14 18 35 base 50
$332 14 22 35 base 59
85333 16 18 35 base 50
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s334 16 22 35
$335 18 18 20
$336 18 18 10
$337 16 22 20
$338 16 22 10
B339 - - -
B340 - - -
B341 - . -
B342 . . N
B343 . . -
B344 - . .
B345 . . -
B346 - - -
R347 B - .
B348 . - -
B349 . - -
B350 - - -
S351 3 25 15
S352 3 28 35
$353 6 25 35
$354 6 28 3s
$355 3 29 20
$356 3a 30 10
8357 6 29 20
S358 6 30 10
S359 9 25 is
$360 9 27 35
S361 9 28 20
$362 9 28 10
S363 12 25 35
S364 14 25 20
S365 14 25 10
S366 20 8 28
$367 19 8 25
B369 - - .
B370 - - -
B371 - . -
B372 - N .
$373 19 10 18
$374 19 10 28
$375 21 4 35
$378 19 4 30
S379 24 9 3.0
5380 ‘2 4 22
8381 2 4 30
5382 2 4 18
$383 24 4 30

Y,

B3

A i

west wail
west wall

. west wall

west wall
omle
biopile
biopile
biomle
biopile
biopile
bioptile
biopile
bopile
biopite
biopile
biopile
base
base
base
base
north wall
north wall
north wall
north wall
base
base
north wall
north wall
base
west wall

. west wall

base
south wall
biopile
biopile
biopile
biopile
north wall
north wall
base
south wall
west wall
south wall
south wall
south wall
west wall

500
100
96
50
65

- 200

92
200
80
90
73
50
78

Note:

ppmyv - paris per million by volume
m bgs — metres below ground surface
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ANALYTICAL CHEMISTRY RESULTS
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A DVISION OF ETL CHEMSPEC ANALYTICAL LIMITED

CHEMICAL ANALYSIS REPORT

SEACOR ENVIRONMENTAL ENG DATE: July 16, 1999
405 525 11 AVE SW
CALGARY AB T2R 0C9

ATTN: NIKOLE IMMEL

Lab Work Order #: ES07713 Sampled By: NI

Project Reference:  H0031-093 Date Received: 07/15/99
Project P.O.#: BARONS TURBO

Comments: )

Emergency Service.

APPROVED BY: -

H’cgn Minks

Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU REQUIRE
ADDITIONAL SAMPLE STORAGE TIME.

ACCREDITATIONS: STANDARDS COUNCIL OF CANADA (SCC), IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR
ENVIRONMENTAL ANALYTICAL LABORATORIES [CAEAL): FOR SPECIFIC TESTS AS REGISTERED BY THE
COUNCIL (EDMONTON, CALGARY)
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA): FOR INDUSTRIAL HYGIENE ANALYSIS (EDMONTON)
AGRICULTURE CANADA: UNDER THE CANADIAN FERTILIZER QUALITY ASSURANCE PROGRAM (SASKATOON)
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID TEST DESCRIPTION UNITS EXTRACTED ANALYZED BY
£907713-01 FP3
Sample Type:SOIL
Collected:07/15/99
Flash Point Degrees C 07/16/99 07/16/99 RLB
E907713-02 FP4
Sample TypeSOIL
Collected 07/15/99
Flash Point Degrees C Q7/16/99 07/16/99 RLB
E907713-03 CS18
Sample Type:SOIL
Collected.07/15/99
73 BTEX and TVH in Soil
WEST EXCAvaTioN BTEX and TVH in Soil
Pac Benzene 022 0. ug/o 07/15/99 07/16/99 RLB
th 1V Toluene 060 0.01 ug/g 07/15/99 07/16/99 RLB
Ethylbenzene 001 0.01 ug/g 07/15/99 07/16/99 RLB
Xylenes 0.09 0.01 ug/g 07/15/99 07/16/99 RLB
Total Volatiles 12 05 ug/g 07/15/99 07/16/99 RLB
% Moisture 131 o1 % 07/15/99 07/16/99 JSH

N D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
NOT INCLUDING APPENDICES




Appendix A Test Methodologies

BTEX and TVH in Soil

PREPARATION METHQD: Methanol extraction with headspace analysis.

INSTRUMENTAL METHOD: GC/PID for BTEX.
GC/FID for TVH - summation of hydrocarbons from C5 to C10
carbon range and is calculated against a BTEX standard.
NOTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Method 5021 and 8015/8020.

BTEX QC SUMMARY:  Accuracy Precision
100% +/- 20%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation (RSD) of
fortifications made using certified standards (BTEX).

TVH QC SUMMARY; Accuracy Precision
96% +/-24%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation [RSD) of
forufications made using certified standards {BTEX}.

Flash Point

Instrumental Method: Closed cup Pensky-Martens
Method Reference: ASTM D-93

% Moisture

PREPARATION METHOO:  Sample is oven-dried at 105 C
INSTRUMENTAL METHQOD,  Gravimetric analysis

W.0.#E907713 Page: 1
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LAB ID

SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED BY
E907A02-01 W1
Sample Type:WATER
Collected:07/19/99
7 fe) BTEX in Water
UK’ST E-{.CA-UIHT ’\I BTEX in Water
Benzena <05 0.5 ug/t. 07122199 07/22/99 JWM
Toluene 0.6 0.5 ug/L 07/22/99 07/22/99 JWM
Ethylbenzene < Q.5 05 ug/L 07/22/99 07/22/99 JWM
Xylenes 88 05 ug/L 07/22/99 07/22/99 JWM
E907A02-02 FP-EAST
Sample Type:SOIL
Collected:07/19/99
Flash Point >75 Degrees C 07/21/99 TAR
E907A02-03 BF1
Sample Type:SOIL
Collected:07/19/99
BTEX in Soil
BackrAwL BTEX In Soil 00
~ Benzene < 0.01 .01 ug/g 07/21/99 07/21/99 ALB
WEsT ExCavsmion/ Toluene <001 | 001 ug/o 0721193 07/21/99 | RLB
Ethylbenzene < 0.1 0.01 ug/g 07/21/99 07/21/99 RLB
Xylenes < 0.01 0.01 ug/g 07/21/99 07/21/99 RLB
% Moisture 158 01 % 07/21/99 07/21/99 JSH
E907A02-04 CS48
Sample Type'SOIL
Collected 07/19/99
-~ BTEX in Soil
WS BTEX in Soil
Benzene < 0.01 .01 uglg 07/21/99 07/21/99 RLB
Toluene < 0.01 0.01 ug/g 07/21/99 07/21/99 RLB
Ethylbenzene < 0.0 0.01 ug/g 07/21/99 07/21/99 RLB
Xylenes < 0.01 oM ug/g 07/21/99 07/21/99 RLB
% Moisture 26.1 o1 % 07121799 07121/99 JSH
E907A02-08 CS75
Sample Type:SOIL
Collected:07/19/99
- - BTEX and TVH in Soil
Wes| BTEX and TVH in Soil
Benzene < 0.01 0.0% ug/g 07/29/39 07/30/99 ALB
Toluene < 0.01 0.01 ug/o 07/29/99 07/30/99 RLB
Ethylbenzene < 0.01 0.01 ug/g 07/29/99 07/30/99 RLB
Xylenes 0.04 0.0 ug/g 07/29/99 07/30/99 RLB
Tota) Volatiles <065 0.5 ug/g 07/29/99 07/30/99 RLB
% Moisture 15.4 o1 % 07427199 07/28/99 TAR
E9Q07A02-07 CS65
Sample TypeSOIL
Collected:07/19/99
- BTEX in Soil
wes BTEX in Soil
Benzene 0.61 om ug/g 07/21/99 07/21/99 RLB
Toluensa 029 o.M uglg 07/21/98 07/21/99 RLB
Ethylbenzene 0.25 0.01 ug/g 07/21/99 07/21/99% RLB
Xylenes 2.0 0.01 ug/g 07/21/98 07/21/9% RLB
% Moisture 15.1 0.1 % 07/21/99 07/21/93 JSH
Lead in Soil
Lead, Soil {Total) 12 5 mg/kg 08/12/99 SWw
TVH and TEH in Soil
% Moisture 15.1 0.1 % 07/21/99 07/22/99 TAR
Total Extractables {Soil) 6 5 ug/g 07/27/99 Q7/27/99 INV
TVH {C5-C10) in Soil 6.7 0.5 ug/g 07/21/99 07/21/99 ALB
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ES07A02 CONT...

Y - PAGE 3
LAB ID SAMPLE ID TEST DESCRIPTION UNITS EXTRACTED ANALYZED BY
E907A02-08 CS59 '
Sample Type:SOIL
Collected-07/19/99
BTEX in Soil
BTEX in Soil
Benzene 0.02 0.01. ug/g 07/21/99 07/21/99 RLB
- Toluene < 0,01 0.01 ug/g 07/21/99 07/21/99 RL8
Wg& i Ethylbenzene < 001 Q.01 ugl/g’ 07/21/99 Q7/21/9% RLB
Xylenes 0.01 0.01 uglg 07/21/99 07/21/99 RLB
% Moisture 16 7 0.1 % 07/21/99 07/21/9% JSH
Lead in Soil '
Lead, Soail {Total) mg/kg 08/12/99 SWw
TVH and TEH in Soil
% Moisture 67 % Q7/21/99 07/22/99 TAR
Total Extractables (Soil) <5 ug/g 07/27/99 07/27/99 INV
TVH (C5-C10} in Seil 23 ug/g 07/21/99 07/21/99 RLB
E907A02-09 (562
Sample Type:SOIL
Collected.07/19/9%
w ES/‘ BTEX in Soil
f BTEX in Soil
Benzene o0l ugl/g 07/21/99 07/21/99 RLB
Toluene 001 ug/g 07/21/99 07/21/99 RLB
Ethylbenzene 0.01 ug/g 07/21/99 07/21/99 RLB
Xylenes 0.0 ug/g 07/21/99 07/21/99 RLB
% Moisture 0.1 % 07/21/99 07/21/99 JSH

N D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
NOT INCLUDING APPENDICES




Appendix A Test Methodologies

BTEX in Soil

PREPARATION METHOD: Methanol extraction with headspace analysis.

INSTRUMENTAL METHOD: GC/PID
NOTE: Results reported on dry weight basis.

METHOD REFERENCE: Modified SW-846 USEPA Method 5021 and 8020,

QC SUMMARY: Accuracy Precision
100% +/- 20%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation [RSD) of
fortifications made using certified standards {BTEX).

BTEX in Water

PREPARATION METHOD: Purge and trap extraction.
INSTRUMENTAL METHOD: GC/PID
METHOD REFERENCE: Modified SW-846 USEPA Method 5030 and 8020.

QC SUMMARY: Accuracy Precision
100% +/-10%
NOTE: Accuracy is expressed as the average % recovery and
Preciston as the relative standard deviation {RSD) of
fortifications made using certified standards [BTEX).

BTEX and TVH in Sail

PREPARATION METHOD: Methanol extraction with headspace analysis.

INSTRUMENTAL METHOD: GC/PID for BTEX,
GC/FID for TVH - summation of hydrocarbons from C5 to C10
carbon range and is calculated against a BTEX standard.
NOTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Method 5021 and 8015/8020.

BTEX QC SUMMARY.  Accuracy Precision
100% +/- 20%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation (RSD) of
fortifications made using certified standards (BTEX).

TVH QC SUMMARY: Accuracy Precision
96% +/- 24%
NQOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation (RSD) of
fortifications mads using certified standards (BTEX).

Flash Point

Instrumental Method: Closed cup Pensky-Martens
Method Reference: ASTM D-93

% Moisture

PREPARATION METHOD: Sample is oven-dried at 105 C
INSTRUMENTAL METHOD: Gravimetric analysis

Lead, Soil {Total)

Preparation Method: Modified EPA 3050 digestion with Aqua Regia.
Instrumental Method: Flame Atomic Absorption Spectrometry
Method Reference: U.S.E.P.A.- SWB46, No.3050m/7420

Total Extractables (Soil)

PREPARATION METHOD: Shake and sonication extraction with organic solvent

INSTRUMENTAL METHOD: GC/FID - summation of hydrocarbons from C11 to C30 carbon

range (exciuding benzene, toluens, ethylbenzene, and
xylenes) and calculated against diesel standard.

W.0.#E907A02 Page: 1



. Appendix A Test Mathodologies
-

NOTE. Results based upon dry weight.
METHOD REFERENCE: Modified SW-846 USEPA Method 3550/3580 and 8000

QC SUMMARY: Accuracy Precision
107% +/-17%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {(RSD) of
fortifications made using in-house standards {TEH).

TVH {C5-C10) in Soil

PREPARATION METHOD: Methanol extragtion with headspace analysis.

INSTRUMENTAL METHOD: GC/FID for TVH - summation of hydrocarbons from C5 to C10
carbon range and is calculated against a BTEX standard.
NOTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Method 5021 and 8015,

TVH QC SUMMARY: Accuracy Precision
96% +i-24%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation (RSD} of
fortifications made using certified standards (BTEX)

W.0.#E907A02 Page: 2
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CHEMICAL ANALYSIS REPORT

SEACOR ENVIRONMENTAL ENG DATE: July 28, 1999
405 525 11 AVE SW
CALGARY AB T2R 0C9

ATTN: BILL MACDONALD

Lab Work Order #: E907C74 Sampled By: NI

Project Reference: HO0031-093 Date Received: 07/26/99
Project P.O.#: TURBO

Comments:

Emergency Service FOR FRAC 8 ONLY

APPROVED BY:

Ron Minks

Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU REQUIRE
ADDITIONAL SAMPLE STORAGE TIME.

ACCREDITATIONS: STANDARDS COUNCIL OF CANADA (SCC}, IN COOPERATION WITH THE CANADIAN ASSCCIATION FOR
ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL): FOR SPECIFIC TESTS AS REGISTERED BY THE
COUNCIL {EDMONTON, CALGARY)
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA}: FOR INDUSTRIAL HYGIENE ANALYSIS {EDMONTON)
AGRICULTURE CANADA: UNDER THE CANADIAN FERTILIZER QUALITY ASSURANCE PROGRAM {SASKATOON)
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLEID  TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
E907C74-01 S5 )
Sample Type:SOIL
Collected-07/23/99
EF-5T¢ Z5 BTEX and TVH in Soil
OFF-STC WesT BTEX and TVH in Soil
Benzens 92 0.0% ug/g 07/27/99 07/28/99 JWM
Toluene 220 0.01 ug/g 07127199 07/28/99 JWM
Ethylbenzene 190 o0t ug/g 07/27/99 07/28/9% JWM
Xylenes 880 am ug/g 07/27/99 07/28/99 JWM
Total Volatiles 6800 056 uglg 07/27/99 07/28/99 JWM
% Moisture 21.3 0.1 % 07/27/99 07/27/99 TAR
E907C74-03 598
Sample Type:SOIL
Collected:07/23/99
. BTEX and TVH in Soil
OFFSITE wesT BTEX and TVH in Soil
Benzene 13 0.01 uglg 07127799 07/27/99 JWM
Toluene < 0.01 oM ug/g 07/27/9% 07/27/99 JWM
Ethylbenzene 31 001 ug/g 07/27/99 07/27/99 JWM
Xylenes 73 oM ugig 07/27/99 07/27799 JWM
Totat Volatiles 2200 a5 ugfg 07/27/99 07/27199 JWM
% Moisture 236 0.1 % 07/27/89 07127799 TAR
E907C74-05 596
Sample Type:SOIL
Collected 07/23/99
R BTEX and TVH in Soil
wésT EXCOVATION P greund TV in Soit
ﬁ%._ Benzene 0.33 0.01 ug/g Q727199 0727199 JMw
g+ Toluene < 0.0 0.01 ug/y Q7/27/99 07/27/99 JMW
Ethylbenzene < o.M 0.01 ug/g 07/27/99 07/27/99 JMW
Xylenes < 0.01 0.01 ug/g 07/27/99 07/27/99 JMW
Total Volatiles 0.6 G5 uglo Q7/27/99 07127199 JMW
% Muoisture 17.7 o1 % Q7/27/99 07127/99 TAR
EQ07C74-06 592
Sample Type:SOIL
Collected:07/23/99
e fe] BTEX and TVH in Soil
wesT BrCAvaRIon BT e o1 | oo ] A -
C Wl Benzene < 0. . uglg 07/27/99 71271 J
SOUTH ' Toluene < 0.M oo ug/g 07/27/99 07/27/99 JWM
Ethylbenzene < 0.01 0.01 ug/g 07/27/99 07/27/99 JWM
Xylenes 0.05 o, ug/g 07/27/99 07/27/99 JWM
Total Volatiles 59 0.5 ug/g 07/27/99 07/27/99 JWM
% Moisture 127 0.1 % 07/27/99 07/27/39 TAR
E907C74-07 GW (WEST)
Sample Type:GROUNDWATER
Collected.07/23/99
BTEX in Water
BTEX in Water
Benzene 2 0.5 ug/L 07/27/99 07/27/99 JWM
Toluene 12 0.5 ug/L 07/27/99 07/27/99 JWM
Ethylbenzene < 0.5 0.5 ug/L 07/27/99 07/27/99 JWM
Xylenes 100 0.5 ug/L 071271/99 07/27/59 JWM
E907C74-08 $258
Sample Type:SOIL
Collected 07723799
- CAVAHID BTEX, TVH and TEH in Soil
iy ¥ BEEX and TVH in Sail 0.1 Q.1 I 07/26/99 07/27/99 JWM
enzene < Q. . ug/g
NORTH WaiL Toluene 0.1 0.1 ug/g 07/26/99 07/27/99 JWM
Ethylbenzene 1.9 0.1 ug/g 07/26/99 07/27/99 JWM
. Xylenes 11 0.1 ug/g 07/26/99 07/27/99 JWM
Total Volatiles 500 5 ug/g 07/26/99 07/27/99 JWM
% Moisture 28.0 0.1 % 07/26/99 071/27/99 TAR
Total Extractables {Soil) 2000 5 ug/g 07/26/99 07/26/99 INV




ENVIRO-TEST CHEMICAL ANALYSIS REPORT

5907! +4 CONT ..

PAGE 3

LAB ID SAMPLEID  TEST DESCRIPTION UNITS EXTRACTED ANALYZED 8Y
E907C74-0% S214
Sample Type SOIL
Caollected Q7/23/99
- 2yt BT ) BTEX, TVH and TEH in Soil
EAST Bxc BTEX and TVH in Soil
Benzene <00 0.01 ug/g Q7/27/99 07/27/99 JMW
Lo WALL Toluene <0.01 | oo vglg 07/27/99 07/27/99 | amw
Ethylbenzene < 0.01 a0 ug/g 07/27/99 0727199 JMw
Xylenes < 0.01 0.01 ug/g 07/27/99 07/27/99 JMw
Total Volatiles < 0.5 05 ug/g 07/27/99 Q7/27/99 JMW
% Moisture 11.8 o % 07/27/99 07/27/99 TAR
Total Extractables (Soil} 1500 5 uglg 07127199 07/27/9% INV
E907C74-10 S273
Sampte TypeSOIL
Collected-07/23/99
EAST Exenviig BTEX, TVH and TEH in Soil
AsT E TN BTEX and TVH in Soil 001 0712776
— AL Benzene . ug/g 07/27/99 127/99 JWM
WL?\'Q, w Toluene oo ugl/g 07/27/99 07127199 JWM
Ethylbenzene om ug/g Q7/27/99 Q7/27/99 JWM
Xylenes 0.01 ug/g 07/27/99 07/27199 JWM
Total Volatiles 05 ug/g 07/27/99 07/27/99 JWM
% Moisture 01 % 07/27/99 07/27/99 TAR
Total Extractables (Soil) 5 ug/g 07/27/99 07/27/99 INV
E907C74-11 S200
Sample Type:SOIL
Collected:07/23/99
C‘RS" E " BTEXE.XTVH andHTEHsinISoil
g CAVATIO BTEX and TVH in Soil
" ExCavan Benzene 0.01 | 0.01 uglg 07/27/99 07727199 | Jwm
I Toluene 0.01 o0 ugl/g 07/27/99 07/27/99 JWM
Ethylbenzene 0.25 a0 ug/g 07/27/99 07/27/99 JWM
Xylenes 0.67 0.01 ug/g 07/27/99 07/27/99 JWM
Total Volatiles 18 0.5 ua/g 07/27/99 07/27/9% JWM
% Moisture 27.9 0.1 % 07/27/99 07/27/9% TAR
Total Extractables (Soil) 370 5 ug/g 07/27/99 07/27/99 INV
E907C74-12 BF2
Sample Type:SOL
Collected:07/23/89
BTEX and TVH in Soil
eﬂq{ﬁbb AN S Breang TVH in Soil 0.01 /! 07/27/9% JMW
WS T EXCAVATIE Benzene < 0.01 . ug/g 07/27/99
et 8 Toluene < 0.01 0.01 ug/g 07/27/99 07/27/99 JMW
Ethylbenzene < 0.01 oo ug/g 07/27/99 07/27/99 JMwW
Xylenes < 0.01 0. ug/g 07/27/99 07/27/99 JMW
Total Volatiles 0.5 0.5 ug/g 07/27/99 07/27199 JMW
% Moisture 3.6 0.1 % Q7/27/99 Q7/27/99 TAR

N.D - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
NOT INCLUDING APPENDICES
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Appendix A Test Methodologies . ,

BTEX in Water

PREPARATION METHOD: Purge and trap extraction.
INSTRUMENTAL METHQD: GC/PID
METHOD REFERENCE: Mod:ified SW-846 USEPA Method 5030 and 8020,

ac SUMMARY Accuracy Precision
100% +/- 10%
NOTE: Accuracy is expressed as tha average % recovery and
Precision as the relative standard deviation {RSD} of
fortifications made using certified standards {BTEX]).

BTEX and TVH in Soil

PREPARATION METHOD: Methanol extraction with headspace analysis.

INSTRUMENTAL METHOD: GC/PID for BTEX.
GC/FID for TVH - summation of hydrocarbons from C5 to C10
carbon range and is calculated against a BTEX standard.
NOTE: Results based upon dry weight.

METHOD REFERENCE. Modified SW-846 USEPA Method 5021 and 8015/8020.

BTEX QC SUMMARY-  Accuracy Precision
100% +/- 20%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {RSD] of
fortifications made using certified standards {(BTEX).

TVH QC SUMMARY: Accuracy Pregision
96% +/-24%
NOTE- Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {RSD) of
fortifications made using certified standards (BTEX).

% Moisture

PREPARATION METHOD:  Sample is oven-dried at 105 C
INSTRUMENTAL METHOD:  Gravimetric analysis

Total Extractables (Soil}

PREPARATION METHOD: Shake and sonication extraction with organic solvent

INSTRUMENTAL METHOD: GC/FID - summation of hydrocarbons from C11 to C30 carbon
range {excluding benzene, toluene, ethylbenzene, and
xylenes) and calculated against diesel standard.
NOTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Method 3550/3580 and 8000
QC SUMMARY: Accuracy Precision
107% 7%

NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {RSD) of
fertifications made using in-house standards {TEH)
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et EnviroTest

A DVISION OF ETL CHEMSPEC ANALYTICAL UMITED

CHEMICAL ANALYSIS REPORT

SEACOR ENVIRONMENTAL ENG
405 525 11 AVE SW
CALGARY AB T2R 0C9

DATE: July 23, 1999

ATTN: NIKOLE IMMEL

Lab Work Order #: E907B37 Sampled By: NI

Project Reference: HO031-093

Date Received: 07/22/99

Project P.O.#: TURBO BARONS BULK SERVICE

Comments:
Emergency Service.

APPROVED BY: -

Ron Minks

Project:Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU REQUIRE
ADDITIONAL SAMPLE STORAGE TIME.

ACCREDITATIONS: STANDARDS COUNCIL OF CANADA (SCC), IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR
ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL): FOR SPECIFIC TESTS AS REGISTERED BY THE
COUNCIL IEDMONTON, CALGARY)
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION {AIHA): FOR INDUSTRIAL HYGIENE ANALYSIS {EDMONTON)
AGRICULTURE CANADA: UNDER THE CANADIAN FERTILIZER QUALITY ASSURANCE PROGRAM [SASKATOON)
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1

59078!! CONT ..

PAGE 2

LAB ID SAMPLE 1D TEST DESCRIPTION RESULT DL UNITS EXTRACTED ANALYZED BY
ES07B37-01 CS201
Sample Type:SOIL
Collected.07/21/99
-~ ‘ BTEX, TVH and TEH in Soil
BAST EXCAVATION  BTEX and TVH in Soil
i Benzene < 001 0.01 ug/g 07/22/99 07/22/99 ALB
SOUTH WL Toluena <001 001 uglg 07/2299 07/22/99 ALB
Ethylbenzene 0.12 001 ug/g 07/22/99 07/22/99 RALB
Xylenes 0.41 0 01 ug/g 07/22/99 07122199 RLB
Total Volatiles 12 05 ug/g 07/22/99 07/22/99 RLB
% Moisture 26.4 01 % 07122/99 07/22/99 JSH
Total Extractables {Soil} 1100. 5 ug/g 07/22/99 07/22/99 INV
ESO7BAT7-02 CS$204
Sample Type:SOIL
Collected:07/21/99
hi : BTEX, TVH and TEH in Soil
CAST Exealation BTEX and TVH in Soil | oo
Benzene <00 ug/g 07/22/99 07/22/939 RLB
Soumt WAt Toluene <001 ! 001 ug/g 07/22/99 07/22/99 | RLB
Ethylbenzene 03 o0 ug/g 07/22/99 07/22/99 RLB
Xylenes 0 60 0.M ug/g 07/22/99 07/22/99 RLB
Total Volatiles 17 05 volg 07/22/99 07/22/99 RLB
% Moisturs 24.1 o1 % 07/22/99 07722199 JSH
Total Extractables [Soil) 1800 5 uglg 07/22/99 07/22/99 INV
E907B37-03 CS212
Sample TypeSOIL
Collected 07/21/99
ALY BTEX, TVH and TEH in Soil
EAsT E OV T eTex and TVH in Soil
a = Benzene < 001 0.01 ug/g 07/22/99 07/22/99 RLB
AEE Toluene <0.01 | oo ugle 07/22/99 07/22/99 | RLB
Ethylbenzene 0 07 © 01 ua/g 07/22/99 07/22/99 RLB
Xylenes 0.17 0.01 valg 07/22/99 07/22/99 RLB
Total Volatiles 91 0.5 ug/g 07/22/9% 07122199 ALB
% Moisture 16.1 0.1 % 07/22/89 07/22/99 JSH
Total Extractables {Sail} 1000 5 ug/g 07/22/99 07/22/99 INV
E907B37-04 CS$225
Sample Type:SOIL
Collected.07/21/99
o~ .
EARS &C{-}m—n BTEX, TVH and TEH in Soil
! v BTEX and TVH in Soil
Benzene < 001 001 ug/g 07/22/99 07/22/99 RLB
Bﬁ:‘}" Toluene < Q.01 0.01 uglg 07/22/99 07/22/99 RLB
c Ethylbenzene 0.15 o ug/g 07/22/99 07/22/99 RLB
Xylenes 0.33 0.01 uglg 07/22/99 07722199 RLB
Total Volatiles 10 0.5 ug/g 07122199 07/22/99 RLB
% Moisture 190 0.1 % 07/22/99 07/22199 JSH
Total Extractables {Soil) 800 5 ug/g 07/22/99 07/22/99 INV
E907B37-05 CS236
Sample Type:SOIL
Collected:07/22/99
T oCE BTEX. TVH and TEH in Soil
- ‘3 Cu- BTEX and TVH in Soail
Benzene < 0.0t 0.01 ug/g 07/22/99 07/22/99 RLB
Toluene < 0.01 0.01 ug/g 07/22/99 07/22/99 RLB
Ethylbenzene 1.4 001 ug/a 07/22/99 07722199 RLB
Xylenes 41 0.01 uglg 07/22/99 07/22/99 RLB
Total Volatiles 150 0.5 uglg 07/22/99 07/22/99 ALB
% Moisture 22.3 0.1 % 07/22/99 07/22/99 JSH
Total Extractables {Soil) 4100 5 ua/g 07/22/99 07/22/99 INV

N.O. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
NOT INCLUDING APPENDICES
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Appendix A Test Methodologies

BTEX and TVH in Soil ~

PREPARATION METHOD: Methanol extraction with headspace analysis

INSTRUMENTAL METHOD: GC/PID for BTEX.
GC/FID for TVH - summation of hydrocarbons from C5 to Ct0
carbon range and is calculated against a BTEX standard.
NOTE Results based upon dry weight.

METHOD REFERENCE. Modified SW-846 USEPA Method 5021 and 8015/8020.

BTEX QC SUMMARY:  Accuracy Precision
100% +/- 20%
NOTE- Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {RSD) of
fortifications made using certified standards (BTEX).

TVH QC SUMMARY: Accuracy Precision
96% +/-24%
NOTE. Accuracy is expressed as the average % recovery and

Precision as the relative standard deviation {RSD} of
. fortifications made using certified standards {(BTEX).

% Moisture

PREPARATION METHOD:  Sample 15 oven-dried at 105 C
INSTRUMENTAL METHOD: Gravimetric analysis

Total Extractables {Soil)

PREPARATION METHOD Shake and sonication extraction with organic solvent

INSTRUMENTAL METHOD: GC/FID - summation of hydrocarbons fram C11 to £30 carbon

range {excluding benzene, toluene, ethylbenzene, and
xylenes} and calculated against diesel standard.
NOTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Method 3550/3580 and 8000

QC SUMMARY: Accuracy Precision
107% +/-17%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {RSD) of
fortifications made using in-house standards {TEH).

W.0.#E907B37 Page: 1
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LAE ID SAMPLEID  TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED | ANALYZED BY
E907D78-01 CS278
Sample Type:SOIL
Collected;07/27/99
c H.g" Fm" ml BTEX, TVH and TEH in Soil
i g B-EEX and TVH in Seil 0.01 0.01 / 07/30/99 07/31/99
enzens < 0. \ ug/g /! 7/ RLB
Nom “/ﬂu" Toluene < 0.01 oo ug/g 07130/99 07/31/99 RLB
Ethylbenzene < 0.01 0.01 ug/g 07/30/99 07/31/99 ALB
Xylenes < 0.01 0.01 ug/y 07/30/99 07/31/99 ALB
Total Volatiles < 0.5 0.5 uon/g 07/30/99 07/31/99 RLB
% Moisture 26.9 0.1 % 07/29/99 07/30/99 TAR
Total Extractables {Soil) <5 5 uglg 07/29/99 07/29/39 INV
ESQ7D78-02 CS280
Sample Type:SOIL
Collected.07/27/99
- BTEX, TVH and TEH in Soil
EAST ExcAVATION  BTEX and TVH in Soil
Benzens < 0.01 oo ug/g 07/30/99 07/31/99 RLB
~ Toluene < 001 0.0 ugly 07/30/99 07/31/99 RLB
BAsSE Ethylbenzene <001| 0.01 ug/g 07/30/99 07/31/99 | ALB
Xylenes < 0.01 oo ug/g 07/30/99 07/31/99 ALB
Total Volatiles < 0.5 0.5 ug/g 07/30/99 07/31/99 RLB
% Moisture 16.6 0.1 % 07/29/99 07/30/99 TAR
Total Extractables {Soil) <5 5 ug/g 07/29/99 07/29/99 INV
E907D78-03 (5288
Sample Type:S0OIL
Collected 07/27/99
- -~ BTEX, TVH and TEH in Soil
OFF-5:T¢ EAST BTEX and TVH in Soil ol oo o773 "
P Benzene < 0.01 .01 ug/g 07/30/99 131/9% R
0 Excavirion Toluens < 0.0% 0.01 ug/g 07/30/99 07/31/99 RLB
Ethylbenzene 1.3 0.01 ug/g Q7/30/99 07/31/99 RLB
Xylenes 48 0.01 ug/g Q7/30/99 07/31/99 RLB
Total Volatiles 150 0.5 ug/g 07/30/99 07/31/99 RLB
% Moisture 26.2 0.1 9(? 07/29/99 07/30/99 TAR
Total Extractables {Soil} 4100 5 ug/g 07/29/99 07/29/99 INV
E907D78-04 (5297
Sample Type:SOIL
Collected 07/27/99
- 0. - BTEX, TVH and TEH in Soil
OFFSiTE EARST BTEX and TVH in Soil
— — Benzene < Q.01 oo uglg Q7/30/89 07/31/98 RLB
Crse g xanvanow Toluene <001| 001 | wvorg 07/30/99 07/31/99 | RLB
Ethylbenzene 0.95 0.01 uglg 07/30/99 07/31/99 RLB
Xylenes 4.4 0.01 ug/g 07/30/99 07/31/99 ALB
Totsal Volatiles 140 0.5 ug/g 07/30/99 07/31/99 RLB
% Moisture 249 01 % 07/29/99 07/30/99 TAR
Total Extractables {Soil) 3200 5 ug/g 07/29/99 07/29/99 INV

N D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
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Appendix A Test Methodologies

BTEX and TVH in Soil . Laboratory Code: BTX2S2
PREPARATION METHOD: Methanol extraction with headspace analysis.

INSTRUMENTAL METHOD: GC/PID for BTEX.
GC/FID for TVH - summation of hydrocarbons from C5 to Cl0
carbon range and is calculated against a BTEX standard.
NOTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Method 5021 and 8015/8020.
BTEX QC SUMMARY: Accuracy Precision
100% +/- 20%

NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {RSD) of
fortifications made using certified standards (BTEX).

TVH QC SUMMARY: Accuracy Precision
96% +/- 24%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation (RSD) of
fortifications made using .certified standards (BTEX).

% Moisture i Laboratory Code: MOI2S2
PREPARATION METHOD: Sample is oven-dried at 105 C
INSTRUMENTAL METHOD: Gravimetric analysis

Total Extractablez (Scil} Laboratory Code: TEH1S2

PREPARATION METHOD: Shake and sonication extraction with organic solvent

INSTRUMENTAL METHOD: GC/FID - summation of hydrocarbons from C11 to C30 carbon
range {(excluding benzene, toluene, ethylbenzene, and
Xylenesg) and calculated against diesel standard.
NOTE: Results based upon dry weight.

METHCD REFERENCE: Modified SW-846 USEPA Method 3550/3580 and 8000
QC SUMMARY : Accuracy Precision
107% +/- 17%

NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {(RSD} of
fortifications made using in-house standards (TEH).

Key To Sub-Contracted Laboratory Identification:

Laboratory Test Code # * Laboratory Test Code# *

ETL - Edmonton 1,8 Core Laberatories C
ETL - Calgary 2 HydroQuat H
ETL -Saskatoon 3 SRC R
ETL - Thunder Bay . 7 Biochem B
ETL - Winnipeg 8 8ioquest Q
ETL - Grande Prairie 9 WSH Laboratories , W
ETt - Mobile Services L Maxxam M
Bodycote - E Alpha Laboratories A
Morwest Laboratories N

* The Test code #/Letter is the last character on the test code.

_For Example: NMAIW3 designates that the test was performed in the ETL Saskatoon
laboratory.

‘THIS IS THE LAST PAGE OF THE METHODOLOGY APPENDIX.
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ETL Envirodest -

A DMISKON OF ETL CHEMSPEC ANALYTICAL UMITED

CHEMICAL ANALYSIS REPORT

SEACOR ENVIRONMENTAL ENG DATE: October 14, 1999
405 525 11 AVE SW
CALGARY AB T2R 0C9

ATTN: NIKOLE IMMEL

Lab Work Order #: E910465 Sampled By: NI

Project Reference: HOO31-093 BARONS TURBO Date Received: 10/07/99
Project P.O.#; NOT SUBMITTED

Comments:

APPROVED BY:

Ron Minks

Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU REQUIRE
ADDITIONAL SAMPLE STORAGE TIME.

ACCREDITATIONS: STANDARDS COUNCIL OF CANADA {SCC), IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR
ENVIRONMENTAL ANALYTICAL LABORATORIES [CAEAL): FOR SPECIFIC TESTS AS REGISTERED BY THE
COUNCIL (EDMONTON, CALGARY)
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION {AIHA): FOR INDUSTRIAL HYGIENE ANALYSIS (EDMONTON)
AGRICULTURE CANADA: UNDER THE CANADIAN FERTILIZER QUALITY ASSURANCE PROGRAM (SASKATOCN)




ENVIRO-TEST CHEMICAL ANALYSIS REPORT

ES10465 CONT. .
PAGE 2

LAB ID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED - BY
E910465-01 BH96-8
Sample Type:WATER
Collected: 10/06/99
BTEX in Water
BTEX in Water
Benzene < 0.5 05 ug/L 10/08/99 10/08/99 INV
Toluene <05 o5 ug/L 10/08/99 10/08/99 NV
Ethylbenzene <05 05 ug/L 10/08/99 10/08/99 INV
Xylenes <05 0.5 ug/L 10/08/99 10/08/99 INV
£910465-02 BH98-14
Sample TypeWATER
Collected: 10/06/99
BTEX in Water
BTEX in Water
Benzena < 0.5 0.5 ug/L 10/08/99 10/08/99 INV
Toluene < 0.5 0.5 ug/L 10/08/99 10/08/99 INV
Ethylbenzene < 05 05 ug/L 10/08/99 10/08/99 INV
Xylenes < 0.5 0.5 ug/L 10/08/99 10/08/99 INV

N D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS 1S THE FINAL PAGE OF THE REPORT




Appendix A Test Methodologies

BTEX in Water

PREPARATION METHCOD: Purge and trap extraction,
INSTRUMENTAL METHOD: GC/PID
METHOD REFERENCE: Modified SW-846 USEPA Method 5030 and 8020.

QaC SUMMARY: Accuracy Precision
100% +/-10%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {RSD) of
fortifications made using certified standards {(BTEX).

W.0.#E910465. Page: 1

s



L : W.O #E910465  Page: 1
. Appendix B; Quality Control Report
Date: October 20, 1999 ETL lab number:  E910465 g
Client : Seacor Environmental
Sample\Batch ID ES810465
Blank Duplicate Matrix Spike
Analysis Recovery Limits
Test Analyte Date Result Limit | RPD (%) Limit (%) {%) (%)

BTEX in water average | 10/8/99 <0.5 0.5 ppb n/a* 23% 92% 67-119%

* duplicate RPD not available, duplicate ran on sample below detection fimits.

Explanation of Terms:
Limit(s): Represent 95% tolerance limits
RPD: Relative % Difference

QAVQC;
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ETL. Envirodest

A DMSION OF ETL CHEMSPEC ANALYINCAL UMITED

CHEMICAL ANALYSIS REPORT

SEACOR ENVIRONMENTAL ENG DATE: October 25, 1999
405 525 11 AVE SW
CALGARY AB T2R 0C9

ATTN: NIKOLE IMMEL

Lab Work Order #: E910466 REVISION Sampled By: NI

Project Reference: HO0O31-093 BARONS TURBO Date Received: 10/07/99
Project P.O.#: HOO031-093 BARONS TURBO

Comments:

Priority Service.
Revised TEH results for fractions -07 and -09,

APPROVED BY:

Ron Minks
Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU REQUIRE
ADDITIONAL SAMPLE STORAGE TIME.

ACCREDITATIONS: STANDARDS COUNCIL OF CANADA (SCCI, IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR
ENVIRONMENTAL ANALYTICAL LABORATORIES [CAEAL): FOR SPECIFIC TESTS AS REGISTERED BY THE
COUNCIL {EDMONTON, CALGARY}
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA): FOR INDUSTRIAL HYGIENE ANALYSIS (EDMONTON)
AGRICULTURE CANADA: UNDER THE CANADIAN FERTILIZER QUALITY ASSURANCE PROGRAM (SASKATOON)



‘

EZ10466 CONT...

PAGE 2
ENVIRO-TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID TEST DESCRIPTION UNITS EXTRACTED ANALYZED - BY
E9S10466-01 B317
Sample Type:SOIL
Collected-10/05/99
BTEX, TVH and TEH in Sail
BTEX and TVH in Soil
Benzene oo ug/g 10/21/99 10/22/99 RLE
Toluene oo ug/yg 10/21/99 10/22/99 RLB
Ethylbenzene oM ug/g 10/21/99 10/22/99 RLB
Xylenes oo ug/g 10/21/99 10/22/99 RLB
Total Volatiles 0.5 ualg 10/21/99 10/22/99 ALB
% Moisture 0.1 % 10/20/99 10/21/99 NJN
Total Extractables (Soil) 5 ug/g 10/22/99 10/22/99 RLB
E910466-02 B345
Sample Type:SOIL
Collected: 10/05/99
BTEX, TVH and TEH in Soil
BTEX and TVH in Soil
Benzene oM 0.01 ug/g 10/20/99 10/21/99 RLB
Toluene oM 0.01 ug/g 10/20/99 10/21/99 RLB
Ethylbenzene 10 0.01 ug/g 10/20/99 10/21/99 RLB
. Xylenes 042 001 ug/g 10/20/99 10/21/8% RLB
Total Volatiles 16 0.5 ug/g 10/20/99 10/21/99 RLB
% Maoisture 231 01 % 10/20499 10/21/99 NJN
Total Extractables {Sail) 460 5 ug/g 10/22/99 10/22/99 RLB
£910466-03 B341
Sample Type:SOIL
Collected: 10/05/99 )
BTEX, TVH and TEH in Soil
BTEX and TVH in Saoil
Benzene 0.0 ug/g 10/22/99 10/21/99 RLB
Toluene o ug/g 10/22/99 10/21/99 RLB
Ethylbenzene 001 ug/g 10/22/59 10/21/99 RLB
Xylenes oM ug/g 10/22/99 10/21/99 RLB
Total Volatiles 0.5 uglg 10/22/99 10/21/99 RLB
% Moisture 01 % 10/20/99 10/21/99 NJN
Totat Extractables (Soil} 5 ug/g 10/22/99 10/22/99 RLB
E910466-04 B370
Sample Type:SOIL
Collected: 10/05/993
BTEX, TVH and TEH in Soil
BTEX and TVH in Soil
Benzene .01 ug/g 10/20/99 10/21/99 RLB
Toluene .01 ug/g 10/20/99 10/21/99 RLB
Ethylbenzene .0 ug/g 10/20/99 10/21/99 RLB
Xylenes 0.01 ug/g 10/20/99 10/21/99 RLB
Total Volatiles 0.5 ug/g 10/20/99 10/21/99 RLB
% Moisture 01 % 10/20/99 10/21/99 NJN
Totat Extractables (Soil) 5 ug/g 10/22/99 10/22/99 RLB
E910466-05 B295
Sample Type:SOIL
Collected:10/05/99 ,
BTEX, TVH and TEH in Soil
BTEX and TVH in Soil
Benzene < 0.0 0.01 ug/g 10/20/99 10/21/99 RLB
Toluene < 001 oM ug/g 10/20/99 10/21/99 RLB
Ethylbenzene 013 oM ug/g 10/20/99 10/21/99 RLB
Xylenes 0.47 0.01 uglg 10/20/99 10/21/99 RLB
Total Volatiles 9.9 0.5 ug/g 10/20/99 10/21/99 RLB
% Moisture 70 0.1 % 10/20/99 10/21/99 NJN
Total Extractables (Soil) 240 5 ug/g 10/22/99 10/22/99 RLB
E910466-06 $306
Sample Type:SOIL
Collected: 10/05/99
BTEX, TVH and TEH in Soil
BTEX and TVH in Soil
Benzene < 0.01 ug/g 10/20/99 10/21/99 RLB
Toluena < 0.01 ug/g 10/20/99 10/21/99 RLB




E91& CONT. .

PAGE 3
ENVIRO-TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID TEST DESCRIPTION RESULT D.L UNITS EXTRACTED ANALYZED BY
£910466-06 5306
Sample Type:SOIL
Collected: 10/05/99
Eﬁ'sr BTEX, TVH and TEH in Soil
Ethylbenzene <0 .01 ugly 10/20/99 10/21/99 RLB
Xytenes 0.10 0.01 ug/g 10/20/99 10/21/99 RLB
Total Volatiles 54 05 ug/g 10720799 10/21/99 RLE
% Moisture 176 a1 % 10/20/99 10/21/99 NJN
Total Extractables (Soil) 58 5 ug/g 10/21/99 10/22/99 RLB
ES10466-07 S300
Sample Type:SOIL
Collected. 10/05/99
BTEX, TVH and TEH in Soil
BTEX and TVH in Soil
Benzene < 0.01% o0 ug/g 10/20/99 10/21/99 ALB
Toluene <0 Q.01 ug/g 10/20/99 10/21/99 RLB
Ethylbenzene 002 o0 ug/g 10/20/99 10/21/99 RLB
Xylenes 0 46 oo ug/g 10/20/99 10/21/99 RLB
Total Volatiles 12 08 ugl/g 10/20/99 10/21/99 RLB
% Moisture 22,8 0 % 10/20/9% 10/21/99 NJN
Tota! Extractables (Soil) 370 5 ug/g 10/21/99 10/22/99 RLB
E910466-08 5327
Sample TypeSOIL
Collected. 10/05/99
BTEX. TVH and TEH in Soil
BTEX and TVH in Soil
Benzene < 0,01 001 uglg 10/20/99 10/21/99 RLB
Toluene < 0.01 0.01 ugly 10/20/99 10/21/99 RLB
Ethylbenzene < 0.01 oo ug/g 10/20/99 10/21/99 ALB
Xylenes < 0.01 0.0 ug/g 10/20/99 10/21/99 ALB
Total Volatiles 1.1 0.5 ug/g 10/20/99 10/21/99 ALB
% Moisture 236 01 % 10/20/99 10/21/98 NJN
Taotal Extractables (Saif) <5 5 ug/g 10/21/99 10/22/99 RLB
E9104686-09 5276
Sample TypeSQIL
Collected-10/05/99
EXiplaree &0 BTEX, TVH and TEH in Soil
s. oA L r\ L BTEX and TVH in Soil
SR N Benzene <0 0 0t ug/g 10/20/99 10/21/99 ALB
Toluene <00 0.01 ug/g 10/20/99 10/21/99 RLB
Ethylbenzene 1.7 oo ug/g 10/20/99 10/21/99 ALB
Xylenes 9.6 0.01 ug/g 10/20/99 10/21/99 ALB
Total Volatiles 240 0.5 ualg 10/20/99 10/21/99 RLB
% Moisture 22.9 0.1 % 10/20/99 10/21/99 NJN
Total Extractables (Seil) 7800 5 uglg 10/21/99 10/22/99 RLB
E910466-11 5361
Sample Type:SOIL
Collected: 10/06/99
BTEX, TVH and TEH in Soil
BTEX and TVH in Soil
Benzene <0oM .01 uglg 10/20/99 10/21/99 RLB
Toluene < 0.01 .01 ug/g 10/20/99 10/21/99 RLB
Ethylbenzene < 0.01 .01 ug/g 10/20/99 10/21/99 RLB
Xylenes < 0.0 0.01 ugl/g 10/20/99 10/21/99 RLB
Total Volatiles 1.2 0.5 uglg 10/20/99 10/21/99 RLB
% Moisture 24.3 0.1 % 10/20/99 10/21/99 NJN
Total Extractables {Soil) <5 5 ug/g 10/21/99 10/22/99 RLB

N.D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
NOT INCLUDING APPENDICES
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Appendix A Test Methodologies

BTEX and TVH in Soil

PREPARATION METHOD: Methanol extraction with headspace analysis.

INSTRUMENTAL METHOO: GC/PID for BTEX,
GC/FID for TVH - summation of hydrocarbons from C5 to C10
carbon range and i1s calculated against a BTEX standard.
NOTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Method $021 and 8015/8020.

BTEX QC SUMMARY: Accuracy Precision
100% +/- 20%
NOTE: Accuracy is expressed as the average % recovery and
Prectsion as the relative standard deviation {RSD} of
fortifications made using certified standards (BTEX).

TVH QC SUMMARY: Accuracy Precision '
96% +/-24%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {RSD) of
fortifications made using certified standards {BTEX}.

% Moisture T

PREPARATION METHOD-  Sample is oven-dried at 105 C "
INSTRUMENTAL METHOD:  Gravimetric analysis .

Total Extractables {Soil}

PREFARATION METHOD Shake and sonication extraction with organic solvent

INSTRUMENTAL METHOD GC/FID - summation of hydrocarbons from C11 to C30 carbon
range {excluding benzene, toluens, ethylbenzene, and -
xylenes} and calculated against diesel standard.

NOTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Method 3550/3580 and 8000

Q€ SUMMARY- Accuracy Precision
107% +/-17%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {RSD) of
fortifications made using in-house standards (TEH).

W.0.#E910466 Page: 1
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BTl EnviroTest

A DMSKON OF £TL CHEMSPEC ANALYTICAL UMITED

CHEMICAL ANALYSIS REPORT

SEACOR ENVIRONMENTAL ENG DATE: October 28, 1999
405 525 11 AVE SW
CALGARY AB T2R 0C9

ATTN: NIKOLE IMMEL

Lab Work Order #: E210G11 Sampled By: Ni

Project Reference:  H0031-093 Date Received: 10/27/99

Project P.O.#: NOT SUBMITTED

Comments:
Emergency Service.

APPROVED BY: -
Ror(Minks

Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU REQUIRE
ADDITIONAL SAMPLE STORAGE TIME.

ACCREDITATIONS: STANDARDS COUNCIL OF CANADA {SCC), IN COOPERATION WITH THE CANADIAN ASSQCIATION FOR
ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL): FOR SPECIFIC TESTS AS REGISTERED BY THE
COUNCIL {(EDMONTON, CALGARY, SASKATOON, WINNIPEG, THUNDER BAY)
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION {AIHA) FOR INDUSTRIAL HYGIENE ANALYSIS (EDMONTCN, W
STANDARDS COUNCIL OF CANADA IN COOPERATION WITH THE CANADIAN FOOD INSPECTION AGENCY {CFIA
FOR FERTILIZER AND FEED TESTING (SASKATOON)



ENVIRO-TEST CHEMICAL ANALYSIS REPORT

E910G11 CONT...
PAGE 2

——
LAB ID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED - BY
£910G11-01 S374
Sample Type:SOIL
Coltected- 10/26/99
BTEX, TVH and TEH in Soil
BTEX and TVH in Soil .
Benzene 0.24 0.01 ug/g 10/27/99 10/28/99 RLB
Toluene < 0.01 0.0 ug/g 10/27/99 10/28/99 ALB
Ethytbenzene < 0,01 0.01 ug/g 10/27/99 10/28/99 ALB
Xylenes 0.0 0.01 ug/g 10/27/99 10/28/99 RLB
Tota! Volatiles 6.8 0.5 ug/g 10/27/99 10/28/99 RLB
% Moisture 22,5 0.1 % 10/27/99 10/28/99 NJN
Tota! Extractables (Soil) <5 5 ug/g 10/27/99 10/28/99 RLB
E910G11-02 S378
Sample Type'SOIL
Collected: 10/26/99
B8TEX, TVH and TEH in Soil
BTEX and TVH in Soil
Benzene < 0.01 0.01 ug/g 1027199 10/28/99 ALB
Taluene < 0.01 . 0.01 ug/g 10/27/99 10/28/99 RLB
Ethylbenzene 0.37 o0 ug/g 10/27/99 10/28/99 RLB
Xylenes 1.8 oM ug/g 10/27/99 10/28/99 RLB
Total Volatiles 33 0.5 ug/g 10/27/98 10/28/99 RLB
% Moisture 19.3 0.1 % 10/27/99 10/28/99 NJN
Total Extractables {Sail) 700 5 ug/g 10/27199 10/28/9% RLB
E910G11-03 S§380
Sample TypeSOIL
Collected, 10/26/99
BTEX, TVH and TEH in Soil
BTEX and TVH in Soil
Benzene < 0.01 0.0 ug/g 10/27/99 10/28/99 RLB
Toluene < 0.01 0.01 ug/g 10/27/99 10/28/99 RLB
Ethylbenzene < 0.01 0.01 ug/g 10/27/99 10/28/99 RLB
Xylenes < 0.01 0.01 ug/g 10/27/99 10/28/99 RLB
Total Volatiles < 0.5 0.5 1;819 10/27/99 10/28/99 RLB
% Moisture 24.4 0.1 10/27/99 10/28/99 NJN
Total Extractables {Scil} <5 5 ug/g 10/27/99 10/28/99 RLB

N D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE QF THE REPORT
NOT INCLUDING APPENDICES




Appendix A Test Methodologies

BTEX and TVH in Soil

PREPARATION METHOD: Methanc! extraction with headspace analysis.

INSTRUMENTAL METHOD: GC/PID for BTEX.
GC/FID for TVH - summation of hydrocarbons from C5 to C10
carbon range and is calculated against a BTEX standard.
NOTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Method 5021 and 8015/8020.

BTEX QC SUMMARY:  Accuracy Precision
100% +/- 20%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation (RSD) of
fartifications made using certified standards {BTEX}.

TVH QC SUMMARY: Accuracy Precision
96% +/-24%
NOTE: Accuracy is expressed as the average % recovery and
Pracision as the relative standard deviation {RSD) of
fortifications made using certified standards (BTEX).

% Moisture

PREPARATION METHOD:  Sample is oven-dried at 105 C
INSTRUMENTAL METHOD: Gravimetric analysis

Total Extractables {Soil)

PREPARATION METHCD: Shake and sonication extraction with organic solvent

INSTRUMENTAL METHOD: GC/FID - summation of hydrocarbons from C11 te C30 carbon
range (excluding benzene, toluene, ethylbenzene, and
xylenes) and calculated against diesel standard.
NOTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Method 3550/3580 and 8000

QC SUMMARY: Accuracy Precision
107% +/-17%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation (RSD} of
fortifications made using in-house standards {TEH).

W.0.#E910G11 Rage: 1
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Appendix B: Quality Control Report

W.O#E910G11 P&a;' 1

’

Date: November 8, 1999 ETL lab number: E910G11
Client : Seacor Environmental
Sample \Batch 1D E910G11
Blank Dupﬁcate Matrix Spike
Analysis Recovery Limits
Test Analyte Date Resuit Limit | RPD (%) Limit (%) (%) (%)
BTEX in soil average | 10/28/99 <0.01 0.01ppm 1% 45% 93% 67-136%
TEH in soil TER 10/28/99 <5 Sppm| <D.L* 43% 97% 67-150%

* duplicate ran was less than detection limit, therefore no RPD can be calculated.

Explanation of Terms:
Limit(s): Represent 95% tolerance limits
RPD: Relative % Difference

\.Q
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erL  Enviro-est

A DMISION O; ETL CHEMSPEC ANALYTKCAL LIMITED

CHEMICAL ANALYSIS REPORT

SEACOR ENVIRONMENTAL ENG
405 525 11 AVE SwW
CALGARY AB T2R 0C9

DATE: October 27, 1999

ATTN: NIKOLE IMMEL

tab Work Order #: E910461(ADDITIONAL} Sampled By: NI

Project Reference: Date Received: 10/07/99

H0031-093 BARONS TURBO

Project P.O.#: NOT SUBMITTED

Comments: ) .
Additional pH analysis requested 10/23/99.
Additional flash point analysis requested on 10/12/99,
NOTE: Sample for flash point analysis previously sub-sampled,
thus losses of volatile components will have occurred.

APPROVED BY: -

Ron Minks

Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU REQUIRE
ADDITIONAL SAMPLE STORAGE TIME.

ACCREDITATIONS: ST_ANDARDS COUNCIL OF CANADA (SCC), IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR
ENVlRONMENTAl. ANALYTICAL LABORATORIES {CAEAL): FOR SPECIFIC TESTS AS REGISTERED BY THE
i Ohiv -vi- JARY)
AMERlCAN |NDUSTR|AL HYGIENE ASSOCIATION (AIHA): FOR INDUSTRIAL HYGIENE ANALYSIS (EDMONTON)




ENVIRO-TEST CHEMICAL ANALYSIS REPORT

EQ10461 CONT...
PAGE 2

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED BY
E910461-01 S291
Sample Type:SOIL
Collected; 10/05/99
n Flash Point > 75 Degrees C 10/18/99 TAR
BucavaTED AN pH in Soil {1:2 soil-H20) 8.6 pH 10727199 | wan
DisfeD AT BTEX, TVH and TEM in Soil
L R P BTEX and TVH in Soil
L9 N Benzene 034 0.01 ug/g 10/07/99 10/08/99 RLB
Toluene 2.1 0.01 ug/g 10/07/99 10/08/99 RLB
Ethylbenzene 1.6 0.01 ug/g 10/07/99 10/08/99 RLB
Xylenes 44 oM ug/y 10/07/99 10/08/99 RLB
Total Volatiles 380 0.5 ug/g 10407199 10/08/99 RLB
% Moisture 16.7 0.1 % 10/Q7/99 10/08/99 RLB
Total Extractables {Soil) 3800 5 ug/g 10/07/99 10/08/99 MRH
E910461-02 B369
Sample Type:SONL
Collected: 10/06/99
BTEX, TVH and TEH in Soil
BTEX and TVH in Soil
Benzene 004 0.01 ug/g 10/07/99 10/08/99 RLB
Toluene <0oM 0.0 ug/g 10/07199 10/08/99 RLB
Ethytbenzene 0.35 0., ug/g 10/07199 10/08/99 RLB
Xylenes 17 0.0 ug/g 10/07/99 10/08/99 RLB
Total Volatiles 33 05 uglg 10/07/99 10/08/99 RLB
% Moisture 16.3 0.1 % 10/07/99 10/08/99 RLB
Total Extractables {Soil} 350 5 uglg 10/07/99 10/08/99 MRH

N.D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
NOT INCLUDING APPENDICES
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W.O #E910461  Page: 1
Appendix B: Quality Control Report
Date: October 27, 1999 ETL lab number E910461
Client : Seacor Environmental
Sample \ Batch ID E910461
CCcv Duplicate Matrix Spike
Analysis Recovery Limits
Test Analyte Date Result (°C) Limit | RPD (%) Limit (%) (%) (%)
Flashpoint on soil FP 10/18/99 51 49-51 nfa* nfa n/a nfa
pH 1:2 extract pH 10/27/99 6.0 5762 0.4% 4% nfa nfa
* no duplicate ran with this batch,
Sample \ Batch ID E910461
Blank Duplicate Matrix Spike
Analysis Recovery Limits
Test Analyte Date Result Limit (%) | RPD (%) Limit (%) (%) {%)
BTEX in soil average | 10/8/99 <0.01ppm 0 01ppm 13% 45% 88% 67-136%
TEH in soil TEH 10/8/99 <5ppm Sppm 11% 43%| 120% 67-150%

Explanation of Terms
Limit(s): Represent 95% tolerance limits

RPD: Relative % Difference

Q_A\QC:
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Jata File Name C:\HPCHEM\1\DATA\TEH1004\079F0101.D
Jperator MOHAMAD HASAN Page Number 1
instrument HP-1 Vial Number 79
Sample Name : E910461-01 Injection Number 1
un Time Bar Code: Sequence Line 1

\cquired on

Report Created on:

wast Recalib on
Multiplier

08 Oct 9% 04:45 AM
08 Nov 99 04:16 PM
21 OCT 99 09:26 AM
1

Instrument Method:
Analysis Method
Sample Amount
ISTD Amcunt

TEH0604 .MTH
HIS1106B.MTH
0
1
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Data File Name
Jperator
Instrument
Sample Name

un Time Bar Code:

Acquired on

Report Created on:

Last Recalib on
qultiplier

cowud

C:\HPCHEM\ 1\DATA\TEH1004\078F0101.D

MOHAMAD HASAN
HP-1
ES10461-02

08 Oct 99 04:20 AM
08 Nov 99 04:16 PM
21 OCT 99 09:26 AM
1

Page Number

Vial Number
Injection Number
Sequence Line

Instrument Methed:

Analysis Method
Sample Amount
ISTD Amount

1

78

1

1

TEHO0604 .MTH
HIS1106B.MTH
G

1



Appendix A Test Methodologies

BTEX and TVH in Soil

PREPARATION METHOD* Mathanol extraction with headspace analysis

INSTRUMENTAL METHOD: GC/PID for BTEX.
GC/FID for TVH - summation of hydrocarbons from C5 to C10
carbon range and is calculated against a BTEX standard.
NOTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Method 5021 and 8015/8020
BTEX QC SUMMARY:  Accuracy Precision
100% +/- 20%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the retative standard deviation {(RSD) of
fortifications made using certified standards (BTEX).
TVH QC SUMMARY: Accuracy Precision
96% +/-24%
NOTE. Accuracy is expressed as the average % recovery and

Precision as the refative standard deviation {RSD) of
forufications made using certified standards (BTEX}.

Flash Point

instrumental Method: Closed cup Pensky-Martens
Method Reference' ASTM D-93

% Moisture

PREPARATION METHOD.  Sample is oven-dried at 105 C
INSTRUMENTAL METHOD: Gravimetric analysis

pH in Soil {1:2 soil:H20}

Preparation Method: 1:2 Soil in water
Instrumental Method: pH meter
Method Reference. Carter SCCC 16.3

Total Extractables (Soil)

PREPARATION METHOD: Shake and sonication extraction with organic solvent

INSTRUMENTAL METHOD: GC/FID - summation of hydrocarbons from C11 to C30 carbon

range lexcluding benzene, toluene, ethylbenzene, and
xylenes) and calculated against diesel standard.
NCTE: Results based upon dry weight.

METHOD REFERENCE: Modified SW-846 USEPA Mathod 3550/3580 and 8000

QC SUMMARY: Accuracy Precision
107% +/-17%
NOTE: Accuracy is expressed as the average % recovery and
Precision as the relative standard deviation {RSD} of
fortifications made using in-house standards {TEH),

W.0.#E910461 (age: 1



' “ ¥ TECHNI L TESTING 1165A -44TH AVE  E o.E. OFFICE (403) 243-9733
) SERVICES LTD. CALGARY, ALBERTA FAX (403) 243-9736
T2G 4X4
August 11, 1999

Project No. 99-11-009

SEACOR ENVIRONMENTAL

405, 525-11"™ Avenue S.W.

Calgary, Alberta

T2R 0C9

ATTENTION: MR. BILL MACDONALD

RE: LABORATORY TESTING
SEACOR JOB# H0031-093 BARON’S BULK TURBO

Dear Sir,

Please find the laboratory test results for the above noted project.

CS-49 2.0m % Passing 75 93.6%
CS-235 % Passing 75p 90.5%

If you have any questions, please do not hesitate to contact this office at your convenience.

Respectfully submitted,

M & B TECHNICAL TESTING SERVICES LTD.

L=

M.J. O’Connor
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APPENDIX D

APPLICABLE ENVIRONMENTAL STANDARDS



RELEVANT ENVIRONMENT STANDARDS

PROVINCIAL CRITERIA

The document entitled "Subsurface Remediation Guidelines for Underground Storage Tanks", - Draft,
February, 1991, produced by the Alberta Departments of Environment & Labour, Management of
Underground Storage Tanks (MUST) Project, has been standard by which the Department of Environment
and industry in Alberta has evaluated contaminated sites since its inception in 1991.

-

Since July 1994, a new guideline has been proposed: "Remediation Guidelines for Petroleum Storage Tanks

Sites”, Draft July 1994. Produced by Alberta Environmental Protection, it provides a risk management
process specific to impacted soil and groundwater originating from existing or former petroleum storage
facilities. The document is in draft form only, pending completion of a public review and consultation
period. Alberta Environmental Protection has agreed to allow the use of these guidelines provided that
should the guidelines change as a result of public review or consultation, the party responsible must upgrade

the remediation to meet the criteria contained mn the final guideline.

There are three levels of contamination 7, /I and T for which aliowable concentrations are given in each
guideline. The Levels (I, II, II]) apply to high, moderate and low site sensitivities in relation to potential
health nisks and environmental effects. The new 1994 RMC guidelines also differentiate between coarse and
fine grained soils and for the groundwater found in either of the soils. The new guidelines have allowable

concentrations for soils and groundwater at each level and grain size type.

REMEDIATION CRITERIA

Typically, Level III threshold criteria applies to facilities with ongoing petroleum storage and handling
operations and for those sites located in industrial districts. Commercial and/or light industrial districts are
normally assessed against Level II threshold criteria, and Level I threshold criteria applies to sites in
residential districts or other environmentally sensitive areas. Remediation of decommissioned properties

depends on final land use, whether commercial/industrial or residential.

It should be noted that LH and TEH analyses are not included in the Alberta MUST evaluation criteria; they
are presented herein (Appendix D) for the sole purpose of assessing the relative proportions of gasoline to

diesel residues in the subsurface soil and groundwater regime.



1994 RMC STANDARDS - INHALATION PATHWAYS
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Notes

.+ ns - not specified

all concentrations in parts per million

1994 RMC STANDARDS - INGESTION PATHWAYS

Notes

: * ns - not specified

* - recommended only
all concentrations in parts per million
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