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HASEGAWA ENGINEERING

Consulting Professional Engineers
A Division of 003007 Alberta Lia.

1220 319 Street North, Lethbridge, AB T1H 548
Bus: 328-2686 Fax 328.2728 [E-mail: hasgm@t_elusplanat.net

October 15, 2002

Job #: 010089

Joe Petrie, Program Manager
Department of Municipal Affairs
Underground Tank Remediation Program
14th Floor, Commerce Place

10155 ~ 102 Street

Edmonton, AB T3J 4L4

Fax# (780) 1-866-833-1100

Dear Mr. Petrie:
Re: Site 5102 Baron's Hardware

The following letter is in response 10 the comments provided by the Safety Codes
Council's Technical Committes (SCC) for the Suppiementary Phase Il ESA and the

Remediation Pian and Cost Estimate reports prepared by Hasegawa Engineering for
the referenced site.

* “The extent of soil contamination to the south and wast of MW-4....has not
been delineated...” (SCC)

Additional delineation will be completed to the south and west of MW-4. A proposad
work plan has bsen submitted to the Safety Code Council for review. o
* “The soil sampling interval in the delineation boreholes (1.6m) is atypically

large” (SCC) . ,
Samples wera taken at 5-foot intervals and the organic vapour meter (OVM) was used
as an indicator of organic contamination end relative levels. The one sample interval
from each borehole with the highest OVM reading wasisent to the lab for analysis.
Therefore, the sampling interval of 1.5 m ig nat considered atypically large as this.is
considered an accaptable method for this sampling event.’
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* “The remediation plan does not appear to address the'offsite impacts in the
vicinity of BH10 and MW-4...If risk management Is proposed, a risk ,
management plan should be provided Including costs.and a commitment to

the plan from the owner..."”

Due to-the limited impact in this area, presently the owner infamds to risk:manage the
impact in this area. Additional sampling and analysis has.been proposed to evaiuate
risk management and attenuation options.

* “MW-7 is shown as.being outsids the groundwater plume...”

MW-7 should have been included in the remediation bién, and this will be'corracted.-

* "The remediation plan doss not specify the expecp?aid»qumtfom ar intensity of
the proposed onsite soll treatment program, Also, no detuils sre provided in
the cost estimate for oxidant Injection...” '

Cost estimates for the groundwater remediation 6plioqs.(indii&ing';ha oiddant_ ipjedibn)
were provided in Table 3 and Appendix C of the Remediation Plan for Barons '+ -

L4

Hardware, Oxidant injections were estimated at $38,020.. Detailg aboyt frequency :and
:»:__; . B : ¥ “ : ':-, "J

1

Please contact me at'403-328-2686 if you have any t::omm'eulntazl or questions.

Sinceraly, ! : e

F E 4' v ' !!,l 3 ) | K
Mark Hasegawa :z Eng. Ry o "

HASEGAWA ENGINEERING LTD.
Consulting Professlonal Engineers L

MAH/cms

¢¢: Marie Read

-
S .
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HASEGAWA ENGINEERING

Consuiting Professional Enginears
A Qivision of 993997 Alberta Ltd: "

Ervrenmenty 1220 312 Street North, Lethbridge, AB . T1H 5J8
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October 15, 2002

Marie Read ' ‘ L
Barons Hardware ,
214 Main Street

Barons, AB TOL OGO

Dear Ms. Read:

Re:

i vt

Further Dalineatlon of Soll Contamination, Collect; Soil Samples for. Bench
Testing, Attenuation Testing and Completion of Aquifer Testing

LI L ! "y
The purpose of this latter is to provide a scope and cost est;in'ia’te for the further -
delineation of the soil contamination 1o the south and west of 'MW-4 and collection of'
additional information on the Barons Hardware site, . oy

The scope of work ta complete this delineation is as follows:

-of W,

., ey !

Advance 2 sail barings, as shown in attached Figure 1, to the south and west of
MW-4 where concentrations of F1 exceeds commercial fine-grained criteria « , |

. Submit one sample per sail boring for analysis of BTEX, Fi +F2, F3,F4, grain sizq

analysis and fraction of organic carbon content ,

Coliect soil to be used for bench scale treatability tests, :

if groundwater.is encountered, complete the soi| borings’ es wells ang: sample andi
analyze groundwster '

Collect soil samples for potential bench scale lesting ofioxidation and bio-
remediation oL

i

P

| “ .Job gu:zoa;oos .
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* Collect groundwater samples from MW-8, 1 and 2 and analyze for: sulfate, nitrate,
dissolved iron, oxygen (field), hardness, alkahnity, pH (field), carbonate and
bicarbonate. These analyses will be used in evaluating natural attenuation and the
potential for enhanced attenuation at tha site ’

Perform a rising-head siug test to detarmine hydraulic conductivity -

[ ]
+ Since the proposed soil borings will be completed in the rpad, obtain requirad
permission from the Town

» Discuss offsite remediation or risk management strategies with the town and procure
their support

* Add the results of this information to the remediation/riek management plan.

E Cost 7'

The cost to complete the above-mentioned SCOpA is summarized in Table 1. It has
been assumed in the cost that the soil barings will be completed as wells and sampled

for groundwater, which will be submitted for analysis of BTEX, F1, F2, F3 and F4. This
cost estimate is valid for 30 days, .

Pleasa contact me at 403-328-2686 if you have any comments or questions.

Sincerely, -
ﬂ ;l ‘ e | "y
Mark Hasegawa # Eng. . , . | . ,
HASEGAWA ENGINEERING o Lo
Consuiting Professional Engineers ' r } .

R oy {
MAH/cms

! L ]

cc: Joe Petrie
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Tebdle 1: Estimated Cost
Laber
Category Level . Rate Hours | Total
Senior Profassional $115.00 ki, . 2 3230
Project Professional $80.00 fhr ) 5010
Projoct Sciantist $680.00 hr 30
Staff Engineer .. 38000 hr . 30
Techniclan $50.00 N - 24 $1,200
Administrative
Asgistant $30.00 hr. . $0
Clerical Support $23.00 hr 30
Subtotal 1 $2,240 |
Expenses
Category Lovel Rate . Quantity | Total
Copiea $0.05 eg' ' 30 $2
Compuler $400 hr 10 $40
Water level mater $30.00 day 1 $30
Slug test-equipment '$180.00 LS ! 1 $180
Fiold Supplies $150.00 (S, 1] 8160
| Equipment Rantal | OVM $60.00 day 1 __$80
Equipment Rentat ph/Q2 mater $100.00 day 1 $100
Subtotat 2 $362 |
Travel . L .
Category Level Rato ’ Quantity | Total
. Miiosge Fisld vahicie $0.45 km 300 $135
Lodgjng $75.00 day. | al ' 3300
Meals _$25.00 [ day 4 $100
Ayto rantal $50.00 | LS, . $0
Other ' LSh i $0
Subtota! 3 $538
&lmum . ) ' " r ! N
Categary Lovel Rate Quantity | Tata) .
Drilling 8150000 1§; . $1,500
Sampie analysia BTEX TPH $220.00, ea 4 1 $880
[ Semple analysie | Inorpanic analysis 120 ea 3 _ §380
Sample analysis FOC Grain size 150 ea . 1 * $150
Subtotal4d , : $2,740
GST ,J. T% $477.}
Total - ) ‘ R Y 36,523
" dy
by ‘ ‘
“ Y
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HASEGAWA ENGINEERING

Consulting Professional Engineers
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Environmental

Agricutural 1220 31% Street North, Lethbridge, AB T1H 548
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July 9, 2002

Job#: 01-109
Mrs. Marie Read
ASR Enterprises
Box 267
Irma, Alberta
TOB 2HO

Dear Marie:

Re: Supplementary Phase Ili Environmental Site Assessment
for Barons Hardware, Barons, Alberta

As per your request, Hasegawa Engineering conducted a supplementary environmental
impact assessment at the above-mentioned address.

We trust that the enclosed information meets your requirements. Please do not hesitate

to contact us if you have any questions.
PERMI™ @ P I
HASEGA | Ce
Signat

A Date _Z/11 /O
Consulting Professional Engineers ~ PERMIT NUMBER: F 582
A Division of 993997 Alberta Ltd. The Asscu.atior o' Frovessiona. -nginesrs

i

i _E;‘ee:c-glsrs anc Geopnysicists o' Aluerta

MAH/cms



Supplementary Phase 1 Environmental Site Assessment HE (1009
Site 3102, Plan 2603X, Block 6, Lot 28 1o 35 Barons. Alberta July 9, 2002

EXECUTIVE SUMMARY

Hasegawa Engineering (Hasegawa) has completed a supplementary Phase I
environmental site assessment at Barons Hardware, Barons, Alberta.

The activities involved 1n this additional phase I1I investigation include:

Installation of five new soil boring holes at the subject site;

¢ Soil samples screened onsite using a Gastech organic vapor meter at 5-foot
intervals;

¢ Collection of five soil samples for analysis at Norwest Labs for benzene, toluene,
ethyl-benzene, and xylenes (BTEX), and the various fractions of hydrocarbons;
Completion of the five boreholes into monitoring wells;
Gauging of all site wells to establish water table elevations, groundwater gradient
and detection of free phase gasoline; and

* Collection of groundwater samples for analysis at Norwest Labs for BTEX, F!
and F2.

The sotl type observed in the new soil borings consists of silty clay to a depth of
about 15 feet. The groundwater gradient is in a southwest direction and the
groundwater was encountered at approximately 15 feet.

The remedial criteria for contaminant constituents in soil and water for the site was
set using onsite (commercial) and offsite (residential) criteria. Residential criteria
were applied to the north 30 metres of the property following the application of
multiple zoning on site. The groundwater sample at MW-7 exceeds F1 cleanup
standards, and groundwater obtained from MW-1 still exceeds criteria for benzene.
MW-7 is located a few metres northeast of MW-2 where free product was previously
detected. All other wells and soil samples were below Alberta Environment
standards.

MW-7 is also located adjacent to the former Turbo site where contamination was
present from that site (Seacor, 1998). Since gradient is towards the south and east it
appears this contamination originated from that property. According to the
remediation report prepared by Seacor (1999), the soil on the Turbo property adjacent
to MW-7 was remediated and a liner was installed between the properties. Based on
this information the plume is now delineated and a remediation plan will fotlow this
report.

This investigation may not reflect abnormalities and inconsistencies that may be
present in the subsurface but not detected due to the limited scope of the drilling,

Hasegawa Engineering [



Supplementary Phase ITE Enviconmental Stie Assessment
Site 3102, Plan 26038X, Block 6, Lot 25 to 35 Barons. Alberia
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Supplementary Phase [1IF Emvironmcatal Site Assessment HE Q1009
Site 3102, Plan 2605X, Block 6, Lot 2K to 33 Barons, Alberla Julv 9, 2042

1.0  INTRODUCTION

L1 Purpose of the Investigation and Project Background

At the request of Mrs. Marie Read of Edmonton, Alberta, Hasegawa Engineering (HE)
initiated a Phase Il Environmental Assessment (ESA) on the property at Site 5102, Plan
2605X, Block 6, Lot 28 to 35 (currently 214 Main Street), in Barons, Alberta. Upon
completion, it was determined by HE that an additional five soil bores should be
advanced and completed into monitoring wells to further assess the extent of hydrocarbon
impact at the site. This property shall herein after be referred to as the “Subject Property”.

The purpose of this supplementary assessment is to further determine the extent of
potential contamination on the site after initial remedial activities. This consultation
provided by Hasegawa Engineering is intended to alert the client of potential
environmental liabilities associated with the subject property and adjacent properties.
Hasegawa Engineering does not make any recommendations regarding the purchase, sale
or investment in a property.

The findings of this report are subject to the statement of limitations described in the
attached appendices. The users of this report are asked specifically to note these
conditions as it is considered essential that they be followed for the proper use and
interpretation of this report.

1.2 Scope of Work
The activities involved in this additional phase Il investigation included:

e [Installation of five soil boring holes completed into monitoring wells. Soil
samples attained and tested onsite using an OVM (organic vapor meter) at 5-foot
intervals;

¢ Collection of five soil samples that were sent to Norwest Laboratories for analysis
of benzene, toluene, ethyl-benzene and xylenes (BTEX) and various fractions of
hydrocarbons (F1, F2 and F3);

* Gauging of all monitoring wells to establish water table elevations, determine the
groundwater gradient and monitor for free phase gasoline;

¢ Collection of five groundwater samples that were sent to Norwest Laboratories
for analysis of BTEX, F1 and F2;

¢ A completed summary report of findings including results, maps, conclusions and
recommendations for future work;

» Obtaining and reviewing subsurface investigation information from the former
Turbo site located east of the subject property.

Hasegawa Engineering 1



Supplementary Plhase il Environmentat Stte Assessment HE ¢1-00w
Sue 3102, Plan 2603X, Block 6, Lot 28 1o 33 Barons, Alberta July 9, 20402

1.3 Study Objectives
The purpose of this study is to determine the soil and groundwater impact at the site and

provide this information to the owner to ensure compliance with present environmental
guidelines and legislation.

Hasegawa Engineering 2



Supplementary Phase ITH Environmental Site Assessment HE (1009
Site 3102 Plan 2605X, Block 6, Lot 28 to 33 Barons. Alberta July 9, 2002

20 METHODOLOGY

The supplementary phase III ESA consists of the following elements:

2.1 Soil Investigation

In addition to the five monitoring wells installed on December 19, 2001, five monitoring
wells were completed on May 31, 2002 adjacent to the east and north of the building
(Figure 1). The wells were advanced to fully determine the potential impact on soil and
groundwater.

Soil borings were completed using a solid stem auger-drilling rig and samples were
collected off these auger flights. Soil samples were taken directly from the auger flights
at 5-foot intervals. Wells MW-6 and MW-7 were completed to depths of 15 feet; MW-8
and MW-9 were completed to 20 feet; and MW-10 was advanced to a depth of 30°. Soil
samples were then screened on site using the OVM headspace tests for volatile
hydrocarbons using the Gastech Hydrocarbon Monitor instrument with a range of 1-

11000 parts per million (ppm).

The soil OVM headspace analysis, at each 5-foot interval to total depth, was completed
using the following procedure:

* A soil sample was taken from the auger flights and placed in a clean Ziploc plastic
bag and sealed;

* Another soil sample was taken from the auger flight and placed in a 250 ml glass
Jar provided by the laboratory and sealed. The jar was to be filled with as much
soil as possible to leave as little air space as possible;

» The Gastech probe was inserted into the plastic bag after approximately 20
minutes to allow vapors to accumulate in the headspace. All readings were
recorded in ppm; and

* The glass jar sample corresponding to the highest OVM reading from the Gastech
probe or the static water table depth was sent to Norwest Labs for analysis of the
requested parameters including; BTEX, F1, F2, F3 and F4.

2.2 Groundwater Sampling and Gauging
All soil borings were completed as monitoring wells and surveyed to determine the

casing elevation (Appendix C) and, prior to sampling, gauged to determine depth to
water.

Hasegawa Engineering 3



Supplementary Phase [H Environmental Site Assessment HE (1-009
Site 3102, Plan 2605X, Block 6, Lot 28 1o 35 Barons, Albena July 9, 2002

2.3 Assessment Criteria

Results obtained from Norwest Laboratories for the submitted samples of soil and
groundwater were evaluated to ensure validity by:
¢ Reviewing all data provided by the Iab to ensure correct methodologies were
utitized and laboratory errors had not occurred;
¢ Comparing concentrations of each indicator parameter to the corresponding
Permissible Exposure Limits; and

o Determining whether any concentration that exceeds the exposure limits was not
the result of unrelated events.

2.4 Risk Management Criteria

The purpose of this supplementary phase III assessment is to determine the applicable
remediation levels for the site based on criteria set forth in the Risk Management
Guidelines for Petroleum Storage Tank Sites (Alberta Environment, 2001). These
guidelines allow for the use of diminimus criteria, generic criteria, or the use of a site-
specific risk assessment to define cleanup parameters. The scope of this document allows
only for the application of generic cleanup criteria for the site. If it is determined that a
site-specific risk assessment is appropriate for the site, that work will be completed under
a separate scope.

Site remediation criteria have been established using the draft remediation criteria set
forth in 1994. However, as new work has been completed at the site it was determined
that the new criteria should be applied.

The generic criteria are determined by inputting parameters that are used to select
cleanup levels from tables within the document. Key determining criteria include:

e Land use
o Residential
o Commercial
o Industrial
e Applicable exposure pathways

Classifying land uses and identifying potential exposure pathways allows the appropriate
sclection of cleanup criteria. The land use designations for this site and adjoining
properties are shown in Table 1. When two different land uses are utilized, the
remediation levels for the most stringent land use are always applied. However, the rule
does allow for the application of multiple zoning criteria at a site. As long as the most
stringent level is applied within 30 meters of the property line, depending on the size and
zoning of the site, a less stringent level may be applied. As shown in Table 1 below, this
site is zoned commercial but is adjacent to residential properties in the rear. As a result,

Hasegawa Engineering 4



Supplementary Phase [1I Emvironmental Site Assessment HE @1-009
Site 3102, Plan 2605X, Block 6, Lot 25 1o 35 Barons, Alberta July 9, 2042

the residential zoning is applied to the property that is within 30 meters of the residential
property line. However, the remainder of the property has been zoned commercial.

Table 1: Land Use Classifications

Land Use Classification | Onsite | Offsite
Residentiai No Yes
Commercial Yes Yes
Industrial No No

The potential exposure pathways and the reasoning for inclusion or exclusion are
included in Table 2.

Table 2: Exposure Pathway Analysis

Category | Exposure Pathway | Complete Justification

No Release below surface and source

Hum: i ion
an Soil Ingestio area has been removed

Release below surface and source

Human Soil Dermal Contact No area has been removed
Human Inhalation indoor Impacted soil may be below buildings
Human Drinking water No Has no potential for groundwater use
Ecological Planthn:g;t:l;ate Sail No Impacted soil greater than 7 feet deep
Groundwater for L
Ecological aquatic fife No Not within 300 m of surface water body

The original phase II assessment revealed the soil was classified as fine-grained with
73.6% of the soil fraction being smatler than 75 pm. Therefore, based on the information
listed in Table 2, the soil remediation criteria onsite will be classified as fine—grained soil
for commercial land use and the soil offsite will be classified as fine-grained soil for
residential land use (refer to Figure 3). The commercial classification was utilized since
the soil contamination was excavated and, based on soil analysis, appears to be restricted
to commercial areas. The onsite groundwater has been classified as fine-grained soil for
commercial land use and offsite groundwater classified as residential for fine-grained
soils. The proposed remediation levels for the site are summarized in Table 3.

Hasegawa Engineering 5



Supplementary Phase HE Enviconnentat Site Assessment HE 01-009
Site 3102, Plan 2605X, Block 6, Lot 28 to 33 Barons, Alberta by 9, 2002

Table 3: Proposed Remediation Levels

Constituent Onsite Standards Offsite Standards
(Commercial) (Residential)
Soil Water Soil Water
(mgfkg) (mg/L) (mg/kg) {mg/l.)
Benzene 9 16 1.9 35
Toluene 450 342 300 228
Ethy)-benzene 630 NG 450 NG
Xylene 1500 NG 500 163
F1 (C6-C10) 660 24 260 9
F2 (C10-C16) 1500 18 300 11
F3(C16-C34) 2500 NA 800 NA
F4 (>C34) 6600 NA 5600 NA
Lead 260 NA 140 NA

NG = No guidance
NA = Not Applicable

Hasegawa Engineering 6




Supplemaentzry Phase 11 Enviconmental Site Assessment HE 01-009
Sute 3102, Plan 2665X, Block 6, Lot 2% to 35 Barons, Alberia Julv 9, 2002

3.0 PHASE III RESULTS: SOIL AND GROUNDWATER

Results of the intrusive soil and groundwater sampling are summarized in this section.
For detailed resuits and information obtained from the laboratory analysis, refer to
Appendix B. All tables will include the wells previously installed and monitored (MW-1
through MW-5) and the new wells (MW-6 through MW-10) to fulfill the objectives of
furthering the phase Il investigation.

3.1 Soil Analysis Results

The five additional soil borings were completed to further the investigation of the subject
property. The results of the soil analysis indicate silty clay is present to a depth of about
15 to 20 feet where it becomes underlain by a siltstone/shale. OVM readings were taken
at each 5-foot interval and used to screen for volatile organics (Table 4).

Table 4: Soil Screening Results (ppm)

Depth | Mw-1 | Mw-2 [ mw-3 | Mw<4 | mw-5 | mw-6 | MW-7 | MW-8 | MW-9 | MW-10
5 840 | 640 | 580 W 220 | 500 | s00 | 520 | 220
10 120 G940 480 | 2040 | 2600 [JGZ0MK S40 | 340
15 0 1940 | 21000 | 2100 | 420 0 1540 §K000R 400
20 2780 | 1640 | 980 | 2000 | 340 - - 560 | 940 0
25 1200 - - 760 . - - - - 540
30 1140 - - - - - - - - 580

Rindicates sample was submitted for soil analysis

It should be noted that the OVM is used only as an indicator of organic contamination
and relative levels, and not to quantify the contaminant levels.

The samples taken from each of the 5-foot intervals (MW-6 through MW-10) were
submitted to the lab for analysis and results showed that none of the newly installed wells
exceeded erther the on-site or off-site remediation criteria for soils (Table 4 and Table 5).
Only MW-2 exceeds remediation criteria for benzene and F1 (Figure 3).

Hasegawa Engineering 7




Supplementary Phase 1H Environmental Site Assessment HE 01-009
Site 3102, Plan 2605X, Block 6, Lot 28 to 35 Barons, Alberia Haly 9, 2002

Table 5: Soil Analytical Results

Sample |Depth| Date |Benzene|Toluene bsrt:;zll;e Xylenes| F1 F2 F3 F4 |Lead
Location| (ft) Mg/kg { mg/kg | mg/kg | mg/kg |mg/kg|mg/kg! ma/kg {mgikg
Onsite 9 450 690 1500 | €60 | 1500 | 2500 | 6600 | 260
Criteria

Offsite 19 300 450 500 260 | 900 | 800 | 5600 | 140
Criteria

MW.-1* 15 [1219/01] <0.02 <0.02 <0.02 0.04 <10 30 <10 [ <10 |69.7
Mw-2 10 12/19!01m 218 36,8 280 682 | 405 10 311

MW-3 10 |12/19/01f 289 16.7 6 06 49.8 228 | 797 | 503 11 | 11.7
MW-4 10 |12/19/01] 4.49 86.7 11.1 100 734 | 401 | 350 11 | 9.56
MW-5 10 [5/31/02] <0.02 <0.02 | <002 | <0.02 | <10 | <10 35 17 42
MW-6 15 15/31/02| 066 7.03 4.08 34,1 220 | <10 25 <10 -
MW-7 15 [5/31/02| 0.47 53 312 28.1 134 30 <10 | <10 -
MW.8* | 10 |5/31/02| 033 0.09 094 333 47 <10 | <10 | <10 -
MW-9* | 15 |5/31/02| <002 <0.02 | <D.02 002 <t <10 | <10 | <10 -

MW.10* 6/13/02| <0.02 <002 | <0.02 0.05 <1 <10 23 <10 -

Indicates concentration exceeds applicable remedial criteria
* Offsite Criteria Applies

3.2 Groundwater Analysis Results

The results of the groundwater investigation are presented in this section. As two cleanup
standards have been applied to this site, care should be taken to ensure the proper cleanup

standard is applied to the appropriate well. For an illustration of which standard applies to
which well, refer to Figure 2.

Groundwater samples were collected from MW-6 through MW-10 on June 20, 2002 and
sent to Norwest Labs for analysis of BTEX, F1 and F2. Results show MW-7 exceeds
onsite cleanup criteria for F1. MW-7 is located a few metres northeast of MW-2 where
free product was previously detected. All other wells are well within both onsite and
offsite cleanup criteria (Table 6).

Hasegawa Engineering 8
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Site 3102, Plan 2603X, Block 6, Lot 28 to 35 Barons, Alberta July 9, 2002
Table 6. Groundwater Analytical Results
Sample Date |Benzene|Toluene|Ethyl-benzene |Xylenes| F1 F2
Location {mgiL) | (mgil) {mg/L) (mgiL) | (mgil} | (mglL) |
Onsite 16 342 NG NG 24 18
Criteria
Offsite 35 228 NG 163 9 11
Criteria
MW-1* 12/19/01 3.26 1.07 118 4.4
MW-2 12/19/01
MW-3 12/19/01] 2.49 1.4 0203 249 86 0.6
MwW-4 12/19/01] 0.516 | 0083 0.001 0.581 197 12
MW-5 12/19/01 217 0 051 0.009 281 8.1
MW-6 14/06/02] 1.85 219 0.00% 3.33 8.85 3.0
MW-7 14/06/02] 6 41 9.54 0.239 801 35
MW-8* 14/06/02] 0.001 | <0.001 <0.005 0.004 0.05 <0.1
Mw-g* 14/06/02] <0.001 | <0 001 <0.001 <0001 | <0.01 <0.1
<0.001 | <0.001 <0 001 <0.001 | <0.01 <0.1

*Offsite criteria applies

FP = Free Product

3.3 Groundwater Potentiometric Surface

MW-10*  14/06/02
_indicates concentration exceeds applicable remedial criteria

All monitoring wells were gauged on June 20, 2002 to determine the potentiometric
surface elevation. The average depth to water on site ranged from 2.73 to 4.85 metres and
the gradient appears to be towards the southwest (Table 7 and Figure 5). However,
because MW-1 is installed at approximately a 45° angle, the results were not included in
calculations, as the degree of accuracy is not confirmed.

Table 7: Potentiometric Surface Data

Well | Date | Casing {Depthto| Total Potentiometric
Number Elevation| Water Depth |Surface Elevation
, ] m | (m) {m)

MW-1 {6/20/021 99.82 3.31 7.57 96.51
MW-2 16/20/02] 9978 485 5.60 94 93
MW-3 16/20/02} 99.10 4.19 5.39 94.92
MW-4 |6/20/02] 98.87 3.78 700 95 09
MW-5 |6/20/02{ 99.33 4.48 5.71 94.86
MW-6 6/20/02] 99.34 273 446 96 61
MW-7 |6/20/02] 9997 3.90 4 59 96.07
MW-8 [6/20/02] 100.04 4,40 561 95.64
MW-9 [6/20/02] 99 91 .65 579 96.26
MW-10 |6/20/02} 99,99 478 8.03 g5 21

| Results not included

Hasegawa Engineering
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4.0

CONCLUSIONS AND RECOMMENDATIONS

The supplementary Phase III site investigation completed at the Subject Property
included installation of five new soil borings, completed as monitoring wells. The results
of the intrusive soil and groundwater investigation show that:

The site remediation levels have been classified as residential indoor inhalation
for offsite towards the north and commercial indoor inhalation for onsite and
offsite toward the south.

Soil appears to be delineated in all directions.

Groundwater is delineated in all directions except towards the east where the
former Turbo station was located.

The new soil boring samples are within soi} cleanup standards.

MW-7 exceeds F1 onsite groundwater cleanup standards. All other new wells are
within standards.

Review of the subsurface investigation results from the adjacent Turbo site
(Seacor, 1996-1999) indicate that contamination was present on the adjacent site
near MW-7 and was excavated up to the property line.

Since the groundwater at the site is flowing towards the southwest, it appears that any
groundwater impact to MW-7 is from an upgradient source. Since Barons Hardware is
downgradient to MW-7 tanks and pump island, it 1s unlikely that leakage from Barons
Hardware impacts soil and groundwater in that area.

At this time it appears that the plume is delineated and a remediation plan can be
developed for this site. HE will develop a plan and associated costs for review.

Hasegawa Engineering 10
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Legal Location: O o O Waybill number.
PO4: Recaivad by:
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Norwost Labs

- Bay 6, 2712-37 Avenue N.E,
@ 'L'Igg:’ EST Analytical Report C-raary. AB. TiY-5L3

Phons: (403} 291-2022

Fax: {403) 291.2021
Agri€gad & Environmental Group
T Celgary ESmanton Winnlpeg Lambrigge Surrey
Bl to: Hasegawa Engineering Ltd Project NWL LotiD: 174246
Report to: Hasegawa Engineering Ltd 1D: 01-009 Conlrel Numbar E 73708
Namg: Barons Hardware Date Recelved: May 31, 2002
1224 A - 31 Street North Location: Date Reported:  Jyn |1. 2002
Lethbridge, AB, Canada LSD: Rapor Numbar: y
T1H 5]8 PO.: P 268924
Attn Mark Hasegawa Acct. Code:

Sampled By, T.B,
Company Hasegawa

Page: 1of3
NWL Number 1742461 174246-2 174246-3
Sample Date May 31, 2002 May 31, 2002 May 3!é. 2002
Sample Description MW 15 ft MW 151t M 1011
Analyte Units Results Results Resulits Oetaction Limit
Monc-Aromatic Hydrocarbons - Soll
Benzene Dry Walght mg/kg 0.66 0.47 0.32 ¢.02
Toluens Dry Walght mgrkg 7.03 5.30 0.038 .02
Ethyltenzena Ory Welght mg/kg 4.06 3.12 0.94 0.02
Total Xylenes {m,p,0) Ory Weight mg/kg 34.1 28.1 3.33 0.02
Volatile Patroleum Hydrocarbons - Soil
F1CB-C10 Ory Weignt mglkg 220 134 47 1
F1-BTEX Dry Welght mglkg 174 97 42 1
Extractable Potroleum Hydrocarbons - Soxhlet
F2 C10-C16 Dry Weight mgikg <10 30 <10 10
F3IC16-C34 Dry Waeight mg/kg 25 <19 <10 10
F4 C4.C50 Dry Waight mgikg <10 <10 <10 10
FAHTGC C34-C50+ Dy Welght mglkg 13 <10 <10 10
Gravimetric Heavy Hydrocarbons - Seil
F4G Ory Walght mglkg 7i0 <100 1¢¢ 100
Sillca Gel Cleanup
Silica Gel Cloanup Done Done Done
Soll % Molsture )
Moisture Soll % Moisture % 16.5 14.8 14.4
i Accredited by the Slandards Council of Canada (SGC) and by the Canadian Association for Environmental Analytical Laboratorles
j;’;i (CAEAL) for speclfic tests ragistered wilh the Councll and the Assoclation
Wbwamiilynn



NORWEST
3~ AN

Agil¥aod & Envirenmantal Jraup
Calgary Edmanton Winnlpsg Lembridge Surrey

Analytical Report

Norwast Labs

Bay 6, 2712-37 Avenue N.E.
Calgary, AB. T1Y-5L)
Phone: {403} 291.2022
Fax: {402) 291-2021

Blilto: Hasegawa Engineering Ltd. Project NWL LotID: 174246
Reportto: Hasegawa Engineering Ltd 10: 01-009 Controt Number.  E 73708
Name: Barons Hardware Date Received  May 31, 2002
1224 A.' 31 Street North Location: Date Reported’  Jyn 1 l, 2002
Lethbridge, AB, Canada Lso: Report Number. 268924
TiH 3)8 P.O.
Attn: - Mark Hasegawa Acct. Code:
Sampled By: T.B.
Cempany, Hasegawa
Pagae: 2of31
NWL Number 174246-4
Sample Date May 3%, 2002
Sample Description MW # 15 ft
Analyte Units Results Results Rosults Detactlon Limit
Mono-Aromatlc Hydrocarbons - Soll
Benzens Dry Weight mglkg <0.02 0.02
Toluene Ory Weight mgikg <0.02 0.02
Ethylbanzene Cry Weight mglkg <0.02 0.02
Tolal Xylanes {m,p,o) Dry Welght mglkg 9.02 0.02
Volatlle Petroleum Hydrocarbons - Soll
F1C8-C10 Dry Walght mgikg <l 1
F1-BTEX Dry Walght mglkg <l 1
Extractable Petroleum Hydrocarbons - Soxhiet
F2 C10-C16 Dry Waight mglkg <10 10
F3C16-C34 Dry Weight mgfkg <10 10
F4 C34.C50 Dry Weight mg/kg <10 10
F4HTGC C34-C50+ Dry Welght mglkg <10 10
Gravimetric Heavy Hydrocarbons - Soll
F4G Dry Walght mglkg 18510 1900
F4G-SG Dry Welght mglkg 1390 100
Sllica Gel Cleanup
Sllica Gel Cleanup Done
Soll % Molsture
Molature Soil % Molsture % 12.7
Approved by. Heather Gordon
L, Accredited by the Standards Council of Canada {SCC) and by the Canadian Association for Envirenmental Analylical Laboratories
HT

{CAEAL) for speclfic tests regisierad with the Councll and the Asscclation

B b i o nen



£ sNORWEST
o N/ Lass

Methodology and Notes

Norwast Labs

Bay 8, 2712.27 Avenue N.E.
Calgary, AB. T1Y-5L3

Phone: (403) 281.2022

Fax: (403) 291.2021
Agrifesd h Enviroamante! Group
Calgary Edmonton Winnlpeg Lathbridgs Surrey
Bll'to: Hasepawa Engincering Ltd Project NWL LotID: 174246
Report to: Hasegawa Engineering Ltd [*H 01-009 Centrol Number  E 73708
Name: Barons Hardware Date Received' May 31, 2002
L ' N .
TIH 518 p.0: Report Number, 248924
Attn. Mark Hasegawa Acct. Code:
Sampled By T B.
Cempany Hasegawa
Page: lof3
Method of Analysis:
Tast Refarance Mathod Date of Analyst
Analysls

BTEX-CCME - Soil CCME

TEH-CCME-Soil CCME
(Soxhlet)

References:
CCME

Comments:

F4G should be compared to F4(C34-C50) and the higher number should be used as the final F4.

Reference Method -

Jun 07, 200. Norwest Labs Calgary

Canada-Wide Standard for
PHC in Soii, CWS PHC

Reference Method -

Jun 10, 200 Norwest Labs Calgary
Jun 10, 200 Nerwest Labs Calgary

Canada-Wide Standard for
PHC in Soil, CWS PHC

Jun i1, 2000 Norwest Labs Calgary
* Norwest method(s) 15 based on reference method

Canadian Council of Ministers of the Environment

Suna Chowdhury

Tim Servage
Rubin Kooner

Rubin Kooner

Fraction F4G on sampte #4 was assumed 10 bs >50% of the guideline; hence, fraction F4G-SG was added,June 7/02, as per HMG. Due

June 18/01

Norwast Labs strangly recommends that this report is not reproduced except in full,

Accredited by the Standards Council of Canada (SCC) and by the Canadian Association for Environmental Analytical Laboratorles {CAEAL) for

specific tests registared with tha Councl and the Assoclation
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NORWEST
.LABS

‘ Petroleum Hydrocarbons in Soll

Batch Notes - Soxhlet Method

The method used complies with the Referance Method for the Canada Wide
Standards for Petrolaum Hydrocarbons in Soil - Tier 1, April 2001 and is
validated for use In Norwaest laboratories.,

Deviations from the method: None
Qualifications on rasults: None

Silica gel treatment is done for fractions F2, F3, F4 and Gravimetric Heavy
Hydrocarbons (if necessary and noted as F4G-sg).

F1-BTEX. BTEX has been subtracted from the F1 fraction,

F2-naphth and F3-PAH: selsctad PAHs have been subtractad from the
appropriate fractions.

FAG (or F4G-sg) is reported when the chromatogram did not descend to 5%
of the baseling at C50,

F4G: Gravimetric Heavy Hydrecarbons cannot be added to the €6 -C80
hydrocarbons

When both F4(C34-C80), F4G (and F4HTGC, obtained by high temneraturs

GC) are raported, the greater of the rasults is the F4 that is to be used for
interprating the CWS,

Quaiity criteria met for the batch,
» nC8 and nC10 response factors (RF) are within 30% cf RF for tolusne v
+ nC10,nC16 and nC34 RFs are within 10% of each other v
+ nC50 RF is within 70% of the average RF for nC10+nC16+nC34 v
+ linearity is within 15% v

Batch data for QC samples is available on request.

Extraction and analysis holding times wera met: v
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Analytical Report

Norwest Labs

Bay 8, 2712.37 Avenue N.E.
Calgary, AB. T1Y.503

{/ -ABS Phone:  (403) 291-2022
: Fax: {403) 291-2021
Agrifood & Environmental Sroup
. suigery Bamonton ¥innipeg LytaAdge Jurrey
1
Blitte: Hasegawa Engineenng Lid Project NWL Lot ID: 176770
" Reportto: Hasegawa Engineering Ltd iD: 01-009 Contral Number
- Name: Barons Hardware Da'a Recaived:
3 1224431 Steet Nt Location:  Barons, AB Date Reported: ;32 ;2 gggg
t ethbridge, AB, Canada LSD: ; »
TIH SIS P.0. RepottNumber' 272960
Aun: Mark Hasegawa Acct, Code:
Sampled By,
Company:
- Page: 1of3
NWL Number 176770-1
Sampls Date Jun 13, 2002
": Sample Description  MW.10 0.20 incheas-ft
\nalyte Units Resuits Reaults Rasuits Detaction Limit
Mone-Aromatic Hydrocarbons - Sell
" Benzane Dry Waight mglkg <0.02 0.02
Toluene Cry Waight mg/kg <Q,02 Q.02
Zthylbenzane Dry Walght mg/kg <Q.02 0.02
._ Total Xylenes (m,p,0} Dry Waeight mg/kg ©.08 0.02
“Volatlle Petroleum Hydrocarbens - Soll
=1 Ce-Ci0 Dry Weight mgfkg <l 1
-F1-BTEX Dry Welght mg/kg <l 1
~ Extractable Petreleum Hydrocarbons - Soxhiet
‘F2C10-C18 Dry Waight mgfkg <10 10
L“F:s C18-C34 Ory Welght mgikg 23 10
F4 C4-C50 Ory Welght mg/kg <10 10
' F4HTGC C34.C50+ Dry Walght mglkg <10 10
Gravimetric Heavy Hydrocarbons - Scll
-F4G Dry Welght mg/kg 220 190
Silica Gel Cleanup
Sitica Gel Cleanup Donea
Soll % Molsture
b Molsture Soll % Moisture % 16.6
- NWL Number 176770-2 176770-3 176770-4
Sample Date Jun 13, 2002 Jun 13, 2002 Jun 13, 2002
. Sample Descriptien MW MW7 MW8
- Analyte Units Results Results Results Dstaction Limit
Mono-Aromatic Hydrocarbons - Water
*— Benzene mg/l 2.00 0.079 <0.001 ¢.001
Toluene mgiL 3.51 0.209 <0.001 0.001
Etnylbenzene mg/L <0,001 0.006 <0.001 0.001
- Total Xylones {m,p,0) mg/l 7.67 0.098 «Q,001 0.001
Volatlle Petroleum Hydrocarbons - Water
F1C8-C10 mg/L 18.9 0.85 .02 0.01
F1-8TEX mgiL 5.72 ¢.47 0.02 0.01
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L, Accradited by the Standards Counclt of Canada {(SCC) ang by the Canadlan Association for Environmental Analytical Laboratorias
(CAEAL} for spacific tests registered with the Council and the Association



Norweat Labs
Bay 6, 2712:37 Avenuea N.E.

_ NORWEST Analytical Report Caigary, AB. T1Y-3L.3

 ABS Phons: (403) 291.2022
Fax: (403) 291-2021

T Agrieond & Environmantal Group
aigary Edmonten Winnipeg Lethbridges Surey

Bill to: Hasegawa Engineering Lid. Project NWLLotID: 176770
_Reportte: Hasegawa Engineering Ltd 1D: 01-009 Control Numbaer
: Name: Barons Hardware Date Recelved.  Jun 14, 2002
1224 A - 31 Street North Location:  Barons, AB Date Reported:  Jun 26, 2002

' Lethbridge, AB, Canada LSO Report Number 2729 66
- TIH 5J8 P.O:
: Attn: Mark Hasegawa Agct, Code:

Sampled By.

Company*
- Page: 20of3
t
i NWL Numter 176770-5 176770-6
Sample Date Jum 13, 2002 Jun 13, 2002

g B Sample Description MWQ MWI10
L-Analyte Units Results Resuits Rasults Detection Limit
. Mono-Arcmatic Hydrocarbons - Water
t ‘Banzene mgiL <0.001 <0.001 0.001
¢ Toluens mgiL <0.001 <0.001 0.001

Ethylbenzens mgi <0.001 <0.001 0.001
. Total Xylenes (m,p,0} mgl/L <0.001 <0.G01 ¢.001
§ Volatils Petroleum Hydrocarbons - Watar
i F1C8-C10 mg/l. <0.01 <0.01 0.01

F{-BTEX mg/L <0.01 <0.01 0.01
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Approved by' Heather Gordon
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N
0 Acceedited by the Standards Council of Canada {SCC} and by the Canadlan Assoclaticn for Environmantal Anatytical Laborateries
% {CAEAL) for specific tests reglstered with the Councll and the Associatlen

[ 5.1 T

!-" oty



Norwest Labs

—fe\ 2 YNORWEST Methodology and Notes Calgar.AB. Tvas e

i) ‘-ABS Phonw:

Fax:

__AgAFaad & Environmental Sroup
Calgary Edmonton Winnipeg Lamdrdge Surry

{403) 291.2022
(403} 291-2021

j Billto: Hasegawa Engineening Ltd Project NWL Lot 1D: 176770
‘ Reportto: Hasegawa Engineering Ltd 10: 01-009 Contrel Number,
- Namae: Barons Hardware Dale Recsived. Jun 14, 2002
] 1224A - 31 Street North Locatlon:  Barons. AB !
! . ' Date Reportad:
| Lethbridge, AB, Canada LSD: 2l Reportad: - Jun 26, 2002
) TIH 518 P.O: Repart Number: 272960
. Attn: Mark Hasegawa Acct, Coda:
t Sampled By:
i  Company:
- Page: 3of3
I’"‘Mathod of Analysis:
_ Test Raferance Mathcd Oate of Locatlon Analyst
. Analysis
[ _BTEX-CCME - Soil CCME Reference Methed - Jun 25, 2000 Norwest Labs Calgary Tim Servage
- Canada-Wide Standard for
PHC in Soil, CWS PHC
BTEX-CCME - Water  Alta. Env. Method Hydrocarbon Soil and Water  Jun 24, 2000 Norwest Labs Calgary Tim Servage
Quality Guidelines,
. C51260500
 TEH-CCME-Soil CCME Reference Method - Jun 26, 200 Norwest Labs Calgary Rubin Kooner
(Soxhlet) Canada-Wide Standard for
PHC in Soil, CWS PHC

* Norwest method(s) 15 based on reference method

['Refarencas:

Alta, Env. Method Alberta Environment Method
CCME Canadlan Council of Minlsters of the Environmant
Comments:
! F4G should be compared to F4(C34-C50) and tha higher number should be used as the final 4.

Ay

ey

Norwest Labs sirongly recommands thal this report Is nol reproduced except In hull,

speclfic tests reglstared with the Council and the Association

P e prem peq e s

Accrediiad by the Standards Councll of Canada {SCC) and by the Canadian Assaclation for Environmaental Analytical Laboratories (CAEAL) for
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NorwesT

f Lass

Petroleum Hydrocarbons in Soll
Batch Notes - Soxhlet Method

The method used complies with the Reference Metheod for the Canada Wide
Standards for Petroleum Hydrocarbons in Seoil - Tier 1, April 2001 and is
validated for use in Norwest laboratorles.

Oeviations from the method:
Qualifications on results:

Silica gel treatment is done for fractions F2, F3, F4 and Gravimetric Heavy
Hydrocarbons (if necessary and noted as F4G-sg).

F1-BTEX: BTEX has been subtracted from the F1 fracticn,

F2-naphth and F3-PAH: selected PAHs have bean subtracted from the
appropriate fractions.

F4G (or F4G-sg) is reporiad whan the chromatogram did not descend to 5%
of the basaline at C30, I.e., when more than 5% of the total carbon envelope
elutes past C50.

F4G: Gravimetric Heavy Hydrocarbons cannot be added to the CB6 -C50
hydrocarbons.

When both F4{C34-C5Q), F4G (or F4G-sg) are reported, the greater of the
rasults is the F4 that is to be used for Interprating the CWS.

Quality criteria met for the batch:
» nC6 and nC10 response fagtors (RF) are within 30% of RF for toluens
» nC10,nC16 and nC34 RFs are within 10% of each other
+ nC50 RF is within 70% of the average RF for nC10+nC16+nC34
» linearity is within 15%

Batch data for QC samplss is available on request.

Extraction and analysis holdlng times were met:

Naone

None

< < < <
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Norwest Labs

Bay §, 2712-37 Avenue N.E.
NORWEST Analytical Report Calgary, AB. T1Y-5L3
LaBs Phone:  (403) 291-2022
Fax: (403) 291.2021
Agrifocd & Environmantat GUroup
Colgary Edmonton Winnipag Lembridge Sutrey
Billto: Hasegawa Engineering Ltd Projact NWL LotID: 177814
Reportto: Hasegawa Engineering Ltd 1D: 01009 Control Number.  E 61395
1224 A - 31 Street North :::;:'.W: g:lr'g:ss Ij:gdwafe pate Receivad: Jun 21, 2002
Lethbridge, AR, Canada LSD: ' pate Reported: Tun 28, 2002
» A5, Report Number 271413
TIH 518 P.O.
Attn. Mark Hasegawa Acct. Coda:
Sampled By  Cargline
Company'
Page: 1of2
NWL Number 1775141 177514.2 177514-3
Sample Date Jun 20, 2002 Jun 20, 2002 Jun 20, 2002
Sample Description MW& 10 00 MW7 10.00 MW8 10:00
Anaiyte Units Reasults Results Results Detection Limit
Mono-Aromatic Hydrocarbons - Water
Benzene mgfL 1.85 6.41 0.001 0.001
Toluene mg/lL 2.19 9.54 <0.001 0.001
Ethylbenzens mgiL 0.008 0.239 <0.005 0.001
Total Xylenes {m,p.o) mgil 3.33 g8.01 0.004 0.001
Volatlle Petroleum Hydrocarbons - Water
F1 C56-C10 mg/L 9.85 42.4 0.05 0.01
F1-BTEX mg/L 2.48 18.2 0.04 0.01
Extractabla Petroleum Hydrocarbons - Water
F2C10-C18 mgiL 3.0 3.5 <0.1 0.1
F3 C16-C34 mg/L 0.8 0.8 <0.1 0.1
F3+ Ca4+ mgiL <0.1 - <0.1 0.1
NWL Number 177514-4 177514-5
Sample Date Jun 20, 2002 Jun 20, 2002
Sample Description MWS 10:00 MW10 10:00
Analyta Units Results Results Results Detection Limit
Mono-Aromatic Hydrocarbons - Water
Benzene mg/L <0.001 <0.001 ¢.001
Toluene mg/L <0.001 <0.001 0.001
Ethylbenzene mg/L <0.Q01 <0.001 0.001
Total Xylenes (m,p,o) mg/L <0.001 «0.001 0.001
Volatlle Pstroleum Hydrocarbons - Water
F1Ce-C10 mg/l <0.01 <0.01 0.01
F1-BTEX mg/L <0.01 «<(,01 0.01
Extractable Patroleum Hydrocarbons - Water
F2 C10-C16 mgfL <0.,1 <0.1 0.1
F3 C16-C34 mg/L «0.1 <0.1 0.1
F3+ C34+ mgiL <0.1 <0.1 0.1

Approved by: Chris Swyngedouw

o, Accredited by the Slandards Councll of Canada {SCC) and by the Ganadian Association for Environmental Analytical Laboratories
s (CAEAL) for specific tests registered with the Council and the Assoclatlon

B bem i it



% NORWEST
& LaBs

Methodology and Notes

Norwest Labs
Bay 6, 2712.37 Avenue N.E.
Calgary, AB. T1Y.5L3

Phons: (403) 29¢-2022
Fax; (403) 291-2021
AgriFesd & Environmentsl Group
Calgary Edmonton Winnlpag Lethbridge Burrey
Bi¥10: Hasegawa Engineering Ltd Project NWL Lot 10: 177514
Report to: Hasegawa Engineering Ltd ID: 01009 Control Number E 61395
Namae: Barons Hardware Date Received: [,y 21, 2002
1224 A - 31 Street North Location: Barons. AB
- Date Reporied:
Lethbridge, AB, Canada LSD: @0 mepared” Jun 28, 2002
TIH 5J8 P.O: Report Number: 271613
Altn.  Mark Hasegawa Acct. Code:
Sampled By’ Carphine
Company
Page: 20of2
Method of Analysis:
Tast Refsrance Method Dals of Location Analyst
Analysis

BTEX-CCME - Water  Alta Env Method

TEH-CCME - Water Alta, Env Method

References:
Alta Env, Method

Comments:

erdrocarbon Soil and Water
Quality Guidelines,
C51260500

Hydrocarbon Soil and Water
Quality Guidehines,
C5126050¢

Jun 27, 200; Norwest Labs Calgary

Jun 28, 200. Norwest Labs Calgary
Jun 27, 200. Norwest Labs Calgary

* Norwest method(s) is based on reference method

Alberta Environment Method

Sima Chowdhury

Tim Servage
Neil Wood

Norwaest Labs sirongly recommands that this report is not reproduced except In full,

Accredited by the Standards Councit of Canada (SCC} and by tha Canadian Assoclation fo

speclfic tests ragistered with the Councll and the Association

r Environmantal Analytical Laboratorles {CAEAL) for



Supplementary Phase 111 Environmental Site Assessment HE 01-009
Sue SE02, Plan 2605X, Block 6. Lot 28 to 35 Barons, Alberta July 9, 2002

APPENDIX C

SOIL BORING LOGS

Hasegawa Engineering
Consulting Professtonal Engineers



Supplementary Phase H1 Environmental Sste Assessiment HE 01-009

Sue 5102, Plan 2605X. Block 6, Lot 28 1o 35 Barons, Alberta July 9, 2002
Well Log and Completion Record Well #: MW -6
Client; Project #: 01 -009 Date: May 31, 2002
Site: Barons Hardware Location: Barons, Alberta
Logged by: Tim Rig: C-2000 Borehole: 6’
Sampling Procedure: Auger Flight Sampling Interval: 5° Total Depth: 15’
Interval Material (amount) Diameter
Casing 0-5 PVL z
Screen 5°-15° PVL i
Grout
Seal 0-4’ Bentonite Chips
Filter Pack 4°-15° Sill 9 120 1b
Well diagram | USGS | Depth | Lithologic Description OVA Watcr
0
5 Silty clay, high plastic preclusions, white 220
precipitates, very moist
10 | Silty clay, high plastic, white precipitates, 2040
very moist, gasoline odor
15 | Clay till, till at 12°, bed rock, very moist, 1060
shale siltstone at 15°, gasoline odor
20

Comments:

Hasegawa Enginecring
Consulung Professional Engmeers




Supplementary Phasc [11 Environmental Site Assessiment HE (1-009

Site 5102, Plan 2605X. Block 6. Lot 28 1o 35 Barons, Alberta July 9. 2002
Well Log and Completion Record Well #: MW -7
Client: Project #: 01 - 009 Date: May 31, 2002
Site: Baron Hardware Location: Barons, Alberta
Logged by: Tim Rig: C -2000 Borehole: 6’
Sampling Procedure: Auger Flight Sampling Interval: 5’ Total Depth:
Interval Material (amount) Diameter
Casing 0-5 PVC z
Screen 5-15° PVC z
Grout
Seal 0-4° Bentonite Chips
Filter Pack 4°-15° Sill 9 120 1b
Well diagram | USGS | Depth | Lithologic Desciiption OVA Water
0

5 Silty clay, high plasticity, moist, no gas smell | 500

10 | Silty clay, gas odor, wet 2600

15 Silty clay, gas odor, weathered bed rock, 3060
plastic, moist

20

Comments:

Hasegawa Engineering
Consulang Professional Engineers




Supplementary Phase 11T Environmental Site Assessment HE 01-009

Sue 5102, Plan 2605, Block 6, Lot 28 we 35 Barons, Alberta July 9 2002
Well Log and Completion Record Well#: MW -8
Client: Project #: 01 - 009 Date: May 31, 2002
Site: Barons Hardware Location: Barons, Alberta
Logged by: Tim Rig: C - 2000 Borehole: 6
Sampling Procedure: Auger Flight Sampling Interval: 5° Total Depth:
Interval Material (amount) Diameter
Casing 0’-5’ PVC
Screen 5200 PVC
Grout
Seal 0-4° | bag
Filter Pack 4-20° 2 bags
Well diagram USGS | Depth | Lithologic Descrnption OVA Waler
0
5 Sandy silt clay, some moisture, no odor 500

10 | Silty clay, plastic preclusions, no odor, dark | 620
brown,

15 | Clay till, plastic, dark brown, wet, some odor | 1540

20 | Bedrock, shale light brown, no odor, no 560
moisture

Comments:

Hasegawa Engineenng
Consulting Professional Engineers



Suppiementary Phase [ Environmental Site Assessment
Site 5102, Plan 2605X. Block 6, Lot 28 1o 35 Barons, Alberta

Well Log and Completion Record

Well#: MW-9

HE 01-00%
July . 2002

Client: Project #: 01-009 Date: May 31, 2002
Site:  Barons Hardware Location: Barons, Alberta
Logged by: Tim Rig: C-2000 Borehole:

Sampling Procedure: Auger Flight Sampling Interval: 5°

Total Depth:

Interval Material (amount) Diameter
Casing 0-5° PVC z
Screen 5°-20° PVC 2
Grout
Seal 0-4’ Bentonite chips 1 bag
Filter Pack 4°-20° Sand 2.5 bags
Well diagram | USGS | Depth | Lithologic Description OVA Water
0
5 Silty clay, some moisture, plastic, no odor 520
10 | Silty clay, dark brown, plastic preclusions, 940
no odor, moist
15 | Sandy clay till at 12°, very wet, plastic, no 1000
odor.
20 | Weathered compressed sand; reddish brown | 940

at 14°, moist, sandy clay, clean discolored at
19” greenish brown.

Comments:

Hasegawa Enginecring

Consulting Professional Engineers




Supplementary Phase 111 Environmental Site Assessiment HE 01-00Y
Sie 5102, Plan 2605X Block 6, Lot 28 1o 35 Barons, Albena July 9. 2002
Well Log and Completion Record Well#: MW -10
Client: Project #: 01-009 Date: June 6, 2002
Site:  Barons Hardware Location: Barons, Alberta
Logged by: Tim Rig: [ton Borehole: 6’
Sampling Procedure: Auger Flight Sampling Interval: 5’ Total Depth:
Interval Material (amount) Diameter
Casing
Screen
Grout
Seal
Filter Pack
Well diagram USGS | Depth | Lithologic Descnption OVA Water
0
5 Clay, some moisture, no odor, plastic 220
10 | Silty Clay, some moisture, no odor, plastic, 340
Brown
15 | Clay, some moisture, no odor, plastic, Brown | 400
20 | Silty Clay, little moisture, no odor, highly 920
plastic, dark brown, with light brown spots
25 | Silty Clay, little moisture, no odor, highly 540
plastic, brown
30 [ Silty clay, hard, very little moisture, no odor, | 580
plastic, brown

Hasegawa Engineering
Consulting Professional Engineers




	page 1

