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SAFETY CODES COUNCIL

Underground Tank Remediation Program Tel: 780/415-8659 FILE #00123-5102
16® Floor, Commerce Place Fax: 1-866-833-1100

10155 - 102 Street

Edmonton, Alberta T5J 414

February 3, 2004

ASR Enterprises Ltd.
P.O. Box 267
Irma, AB TOB 2HO

Dear Smith Read:
Re: Risk Management Plan, Site5102, Plan 2605X Block 6 Lots 28-35

Thank you for the Risk Management Plan (RMP) dated October 30, 2003. Alberta Environment
(AENV) has completed its review of the RMP proposal and we received & copy of their review
dated January 22, 2004. This new proposal has been disregarded, and the RMP of November
20, 2002, which had previously been accepted (see letter dated November 29, 2002) has been
amended as per AENV’s letter.

Based on Alberta Environment’s review, the Proposed Risk Management Plan is acceptable.
Acceptance is conditional upon:

1. Your consultant advises that there are no costs involved in the implementation of
this RMP, and you may proceed. Your consultant should provide you with an
estimate of costs for risk management that will extend past the close of the
administration of the Program (October 31, 2004) and will therefore be your
responsibility. A copy of the estimate should be submitted to the Program by
February 24, 2004.

2. The remediation will be fully completed to meet a level compatible with the
existing zoning and site sensitivity to comply with Alberta Environment’s “Risk
Management Guidelines for Petroleum Storage Tank Sites (October
2001)"including both on and offsite soil and groundwater. However, because the
Program is scheduled to end October 31, 2004, a risk management plan may be
incomplete by that date. The owner will not be viewed as being in breach of the
CGA,if

i. (s)he is stil working toward achieving the generic levels
acceptable to Alberta Environment
ii. (s)he is adhering to the requirements of the approved plan.

3. Your Accredited Consulting Engineer on your behalf, as per Schedule B of the
Conditional Grant Agreement, “Certify that the site has been remediated to a
level compatible with the existing zoning and site sensitivity to comply with
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Alberta Environment’s “Risk Management Guidelines for Petroleum Storage
Tank Sites (October 2001)”.
4. The owner obtains all necessary permits and approvals required.

The reviews are based on technical information submitted to the program by your Consultant.
Acceptance or non-acceptance of this proposal does not absolve the Grant recipient from the
responsibility for remediating his site in accordance with the aforementioned Guidelines or from
future liability for remediating his site in situations where either the land use may change or
additional concems arise from the contaminants remaining on or off-site.

Yours truly,

Joe Petnie, P. Geol., R.ET.
Program Manager

Cc: Mark Hasegawa, Hasegawa Engineering
Myndy Machan, Alberta Environment

*% TQTAL PAGE.@3 %
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To: From:

Marie Read Karen Clarke
Fax: 403 754 2718 Pages: 3  (including cover sheet)
Phone: Date: February 4, 2004
Re: ce Mywdy Wathoan Hod 3Ly
: Site #5102 : Mark Hawegawa 403 328 2728

[3 Urgent D For Review D Please Comment D Please Reply D Recycle

MESSAGE:

If you do not receive all the pages, please call Jouhayna @780 415 8666

™his communicacion is intended for the use of the recipisnt to which it 1s addregeed, and may
contain coafidential, personal and or privileged information. Pleasa contact us immediately if
you are not the intended recipicat of this comsunication. and d¢ not copy., distribute, or cake
action relying on it. Any communication received in error, ©or subscquent reply. should be delated
or destroyed.
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ENVIRONMENT
Regional Services 2™ Floor, Provincial Building Telephone: (403) 381-5470
Southern Division 200 - 5™ Avenue South Fax (403) 382-4428

Lethbridge, Alberta T1J 4L1

AENV File No. 79853

January 22, 2004

Smith Read

c/o ASR Enterprises Ltd.
3813 — 23" Avenue South
Lethbridge, Alberta

T1K 3T5

Dear Mr. Read;,
Re: Amended Remediation/Risk Management Plan

Barons Hardware/Service Station
214 Main Street Barons, Alberta (SCC File #5102)

As per telephone conversations on January 21 and 22, 2004 with yourself and Mark Hasegawa
of Hasegawa Engineering, | am amending the current Risk Management Plan for your site,
which was approved by Alberta Environment (AENV) on November 29, 2002 (copy attached).
As discussed, we will disregard the Site Specific Risk Assessment and Risk Management Plan
dated October 30, 2003, which was prepared by your consultant, as it did not expose any new
information that could be used to rule out any further site-specific potential contamination
pathways.

} have reviewed the current risk management plan proposed for implementation at this site as
part of the remediation of petroleum hydrocarbon contaminated soil and groundwater to
appropriate risk management criteria, residential/commercial (where applicable} guidelines for
fine-grained soil, and have the following comments:

1. Petroleum contamination requiring risk management is located on-site beneath the east side
of the building and off-site in Main Street, located south of the subject property.

2. Excavation of the majority of contaminated soil and groundwater from the site has taken
place and likely diminished the areas of higher contamination levels. The amended
remediation/risk management plan involves monitored natural attenuation (MNA), which will
include ongoing groundwater monitoring and sampling of wells MW1, MW3, MW4 and MW9,
two times per year. The groundwater samples will be submitted for laboratory analysis of
BTEX, F1 and F2 concentrations. Monitoring is estimated to be ongoing for three years and
submission of samples for laboratory analysis will occur twice per year (March and October).
A letter report updating the status of the site is expected once per year.

3. A vapour extraction system (VES) is currently located on-site and connected to MW1 to
remove volatiie organic compounds (VOCs) from beneath the building. If during any
monitoring/sampling event benzene or Fraction 1 concentrations are found above applicable
criteria, the VES system will be restarted to aid in removal of VOCs. If the VES system must
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be restarted, the system will run continuously until monitoring shows that concentrations of
VOCs are reduced to consistently low concentrations.

4. Once the monitoring program has been compteted a Phase 1} ESA will be conducted to
confim that the site meets the applicable remediation objectives. A minimum of four soil
and four groundwater samples submitted for laboratory analysis as per Alberta
Environment's 2001 “Risk Management Guidelines for Petroleum Storage Tank Sites”. If
this information shows that remediation is not complete, this remediation/risk management
plan will be re-examined and amended to include a longer period for monitoring and
evaluation of the site. The borehole and monitoring well locations proposed for the future
Phase Il ESA will correlate to current remaining areas of on-site and off-site contamination
as well as the whole of the site.

5. | think this remedial approach is likely to be successful and amend the current remediation/
risk management plan accepted on November 29, 2002 to include the above information as
discussed in our January 21 and 22, 2004 telephone conversations.

If you have any questions or concems, please do not hesitate to contact myself directly at (403)
381-5470.

Sincerely,
DEPARTMENT OF ENVIRONMENT

Mmadm\)-

Mynd{ Maddan, B.Sc., P.Ag.
Contaminated Sites/Approvals Assurance Coordinator

cC: Mark Hasegawa — Hasegawa Engineering
Joe Petrie/Karen Clarke — Safety Codes Council

Attachment

HAPST Site FllenSCC aitea\T3853RMP Amendment January 22, 2004 doc



Site Specific Risk Assessment and Risk Management Plan

214 Main Street
Site 5102, Plan 2605X, Block 6, Lot 28 to 35
Barons, Alberta

PREPARED FOR: PREPARED BY:
ASR Enterprises Hasegawa Engineering
Box 267 1220 - 31 Street North
Irma, Alberta Lethbridge, AB TI1H 5J8
TOB 2HO

Hasegawa Engineering
Consulting Professional Engineers



HASEGAWA ENGINEERING

Consulting Professional Engineers
A Division of 993997 Alberta Ltd

Envirpnmemal
ncultural 1220 31% Street North, Lethbridge, AB  T1H 5J8
Chvil Bus: 328-2686 Fax: 328-2728 E-mail: hasgm@telusplanet.net
Municipal

October 30, 2003

Job#: 01-109

Mrs. Marie Read

ASR Enterprises

Box 267

Irma, Aiberta TOB 2H0

Dear Marie:

Re: Site Specific Risk Assessment and Risk Management Plan
for Barons Hardware, Barons, Alberta

As per your request, Hasegawa Engineering completed a site-specific risk assessment
and risk management plan for the above-mentioned site.

We trust that the enclosed information meets your requirements. Please do not hesitate
to contact us if you have any questions.
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EXECUTIVE SUMMARY

Hasegawa Engineering (Hasegawa) has completed a supplementary Site Specific Risk
Assessment at Barons Hardware in Barons, Alberta.

The activities involved in this phase of the work included the following;

Submission of soil for fraction of organic carbon content analysis;

Sampling of MW-1 and submission for BTEX, F1 and F2 analysis to determine
present groundwater concentrations;,

Summarization of past monitoring results and remedial activities;

Conduction of a receptor analysis for the site;

Review of exposure pathways and receptors;

Comparison of AENV remediation criteria to site specific values developed using
the Risk Based Corrective Action Software, which is based on the ASTM
Standard E-1739;

Determination of the most applicable criteria for the site;

e Development of a risk management plan.

The current remedial criterion for contaminant constituents in soil and water for the
sitc 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.

Based on receptor analysis and assessment of onsite risk, the only exposure pathway
at the site is vapour inhalation from groundwater to commercial workers. Site-
specific risk analysis for the site resulted in remedial criteria that is similar to AENV
commercial vapour inhalation criteria. As a result, AENV commercial criteria for
vapour inhalation will be utilized as the remedial criteria for the site. Based on site-
specific risk analysis, groundwater concentrations of petroleum hydrocarbons fraction
F2 exceed applicable criteria.

Hasegawa Engineering recommends annual groundwater sampling to evaluate further
trends. A vapour monitoring well should be instailed in the slab of Barons Hardware
to evaluate vapours. If the results of the vapour analysis indicate there is no impact
beneath the slab, the vapour inhalation pathway may be excluded, resulting in site
compliance.

Hasegawa Engineering I
Consulting Professional Engineers
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1.0 INTRODUCTION

1.1 Purpose of the Investigation and Project Background

At the request of Mrs. Marie Read of Inma, Alberta, Hasegawa Engineering (HE) initiated
a Site Specific Risk Assessment (RA) and Risk Management Plan on the property at Site
5102, Plan 2605X, Block 6, Lot 28 to 35 (currently 214 Main Street), in Barons, Alberta.
This property shall hereinafter be referred to as the “Subject Property” (refer to Figure 1).

The purpose of this supplementary assessment was to determine acceptable site-specific
remediation criteria and set forth risk management actions at the site. This consuitation
provided by Hasegawa Engineering is intended to alert the client to potential
environmental liabilities associated with the subject property and adjacent properties.
Hasegawa Engineering does not make any recommendations regarding 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 site-specific risk assessment included the following;

Submission of soil for fraction of organic carbon content analysis;

Sampling of MW-1 and submission for BTEX, F1 and F2-analysis to determine
present groundwater concentrations;

Summanzation of past monitoring results and remedial activities;

Conduction of a receptor analysis for the site;

Review of exposure pathways and receptors;

Comparison of AENV remediation criteria to site specific values developed using
the Risk Based Corrective Action Sofiware, which is based on the ASTM
Standard E-1739;

¢ Determination of the most applicable criteria for the site;

¢ Development of a risk management plan.

Hasegawa Engineering 1
Consulting Professional Engineers
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1.3 Study Objectives

The purpose of this study was to determine the acceptable site-specific soil and
groundwater remediation cniteria for the site.

1.4 Summary of Past Remediation Efforts

In an attempt to remediate the site, several phased remediation efforts have been
completed. Each phase of the remedial process is shown in Figure 2. In 1992 the
product supply line from the Turbo station to the east was removed. In 1996 the old
storage tanks were also removed.  As part of that effort, the contaminated soil from the
front of the building was removed and replaced with clean soil. A vapour phase
extraction unit was also instalied around the perimeter of the excavated area (Hasegawa
Engineering, 1996). This system was operated for several years until additional remedial
activities were initiated. In May of 2003 the impacted soil located east and southeast of
the site building were excavated and removed from the site (Hasegawa Engineering,
2003). As a result of these activities, all accessible impacted soil was removed from the
site.

It should also be noted that impacted soil existed on the Turbo site located east of the
Subject Property (Seacorp, 1993). This soil was excavated and removed from that
property in 1999 (Seacorp, 1999).

Hasegawa Engineering 2
Consulting Professional Engineers
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2.0 AENYV Remediation Criteria

2.1 Current Risk Management Criteria

The current remediation leveis for the site are 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 purpose of this document
is to re-evaluate the applicability of the diminimus levels and determine if site-specific
risk management levels are appropriate.

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

¢ Land use
o Residential
o Commercial
o Industnal

¢ Applicable exposure pathways

Classifying land uses and identifying potential exposure pathways allows the appropriate
selection of cleanup criteria. The land use designations for this site and adjoining
properties are shown in Table 1. When two different land use classifications 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 |
below, this site is zoned commercial but is adjacent to residential properties in the rear.
As a result, 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 2.1: Land Use Classifications

(Land Use Classification [Onsite [Offsite

[Residential INo Yes
ommercial Yes Yes

Industrial [No [No

The potential exposure pathways and the reasoning for inclusion or exclusion are
included in Table 2.2.

Hasegawa Engineering 3
Consulting Professional Engineers



Table 2.2: Exposure Pathway Analysis

Category | Exposure Pathway | Complete Justification
5 . Release below surface and source
Human Soil Ingestion No Hroe et 4 Semacved
: Release below surface and source
Human Soil Dermal Contact No Sind bk bty serhoved
Human Inhalation Indoor - Impacted soil may be below buildings
Human Drinking water No Has no potential for groundwater use
Ecological Plantinvertebrate Soil No Impacted soil greater than 7 feet deep
: Groundwater for =
Ecological tic life No Not within 300 m of surface water body

The original phase II assessment revealed that the soil was classified as fine-grained with
73.6% of the soil fraction being smaller than 75 um. Therefore, based on the information
listed in Table 2.2, 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 Table 2.3). 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 AENV remediation levels for the site are summarized in Table 2.3.

Table 2.3: AENV Remediation Levels

Constituent Onsite Standards Offsite Standards
(Commercial) (Residential)
Soil Water Soil Water
(mg/kg) (mg/L) (mg/kg) (mg/L)
Benzene 9 16 1.9 35
Toluene 450 342 300 228
Ethyl-benzene 690 NG 450 NG
Xylene 1500 NG 500 163
F1(C6-C10) 660 24 260 9
F2 (C10-C186) 1500 18 900 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 4

Consulting Professional Engineers



3.0 SUMMARY OF SOIL AND GROUNDWATER
ANALYSIS

Results of the intrusive soil and groundwater sampling are summarized in this section.
For detailed results and information obtained from the laboratory analysis, refer to
Appendix B. The information included in this section was obtained form the site
investigation and remediation data. For additional information refer to the Barons
Hardware Soil Excavation Report, Phase III Environmental Site Assessment report and

the Supplementary Phase III Investigation report.

3.1 Soil Analysis Results

The results of the soil analysis during the site investigation 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
3.1). Also, organic vapour readings were taken from the Phase II excavation. These
results are included in Table 3.2

Table 3.1: 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
5 840 640 580 220 500 500 520 220
10 120 480 | 2040 | 2600 940 340
15 1940 | 21000 | 2100 | 420 1540 400
20 2780 1640 | S80 | 2900 | 340 - - 560 940
25 1200 - - 760 - - - - - 540
30 1140 - - - - - - - - 580

-ndicates sample was submitted for soil analysis
Table 3.2: OVM Readings During Phase II Soil Remediation
OVM Readings
Depth Location OVM (ppm) Cotpinn
1.5m 3N, 0.5E 150 No smell
3N, 3E 90 No smell
2m 2.5N, OE 700
2.5N,2E 1020
3N, 3E 680
5N, 3E 620
6N, 2E 300
25m 3N, 2E 1500
3.5N, IE 1800
4m 5N, 2E 3500
5.5N, 2E 560
Hasegawa Engineering
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6N, 1E 880
Lab Sample
Lab Sample
Lab Sample
Lab Sample
Lab Sample
4.5m
3N, IE 2000
Lab Sample
5m 6N, 2E 300
2.5N, 2E 2500
54m 3.2N, SE 1700
6.0N, 5SE 3000
5.5m B 700 Bedrock

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 soil samples corresponding to the highest OVM reading for each well (MW-1
through MW-10) were submitted to the lab for analysis. In addition, samples were taken
from the Phase II excavation and submitted for analysis. The results are shown in Table
3.3. Locations of the samples are shown in Figure 2.

Table 3.3: Soil Analytical Results

Consulting Professional Engineers

Sample (Depth| Date |Benzene |Toluene|, ="V |Xylenes| F1 | F2 | F3 | F4 [Lead
Location| (ft) Mg/kg | mg/kg | mg/kg | mg/kg | mg/kg|mg/kg | mg/kg |mgikg
MW-1* | 15 [12/19/01] <002 | <0.02 | <0.02 | 004 | <10 | 30 | <10 | <10 |69.7
MW-2 | 10 [12119/01] 368 | 218 | 368 | 280 | 1760 | 682 | 405 | 10 |31.1
MW-3 | 10 [12/19/01] 289 | 167 | 606 | 498 | 228 | 797 | 503 | 11 [11.7
MW<4 | 10 [12119/01] 449 | 867 | 11.1 100 | 734 | 401 | 350 | 11 |9.56
MW-5 | 10 [5/31/02] <0.02 | <0.02 | <0.02 | <0.02 | <10 | <10 | 35 | 17 | 42
MW | 15 [5/31/02| 066 | 703 | 406 | 341 | 220 | <10 | 25 | <10 | -
MW-7 | 15 [5/31/02| 047 53 | 312 | 281 | 134 | 30 | <10 | <10 | -
MW8 | 10 [5/31/02] 033 | 009 | 094 | 333 | 47 | <10 | <10 | <10 | -
MW-9 | 15 |5/31/02| <002 | <002 | <002 | 002 | <1 | <10 | <10 | <10 | -
MW-10 6/13/02| <0.02 | <002 | <002 | 005 | <1 | <10 | 23 | <10 | -
25N,2E| 4 [52203] 143 | 235 | 412 | 331 | 1890 | 163 | 100 | 21
3N,0E | 4 |522/03] 035 | 86 | 799 | 934 | 861 | 815 | 475 | 14
6N,3E | 4 |5/22/03] 048 | 179 | 687 | 278 | 358 | 57 | 31 | 13
6.5N,1E| 4 [5/22/03] 005 | 005 | 006 | 047 | 42 | 94 | 84 | <10
7N, 2E | 45 [5/22/03] 002 | 006 | <002 | 006 | <1 | <10 | 14 | 13
7N,3E | 4 |5/22/03] <002 | <002 | <002 | 004 | <1 | 11 | 22 | 17
Hasegawa Engineering 6
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3.2 Groundwater Sampling and Gauging

All sosl borings were completed as monitoring wells and surveyed to determine the
casing elevation and, prior to sampling, gauged to determine depth to water. The wells
were then purged until dry or a minimum of two well bore volumes was removed. The
wells were aliowed to recover to 60% of their original depth. Samples were collected
using a submersible samphng pump with dedicated tubing for each well. The pump was
decontaminated prior to using for subsequent well sampling.

Samples were placed on ice and shipped to the laboratory for analysis of BTEX, F1 and
F2. A chain of custody form was prepared and is included with the laboratory reports.

3.3 Groundwater Analysis Results

The results of the previous and current groundwater investigation are presented in this
section. As can be seen from table 3.4 the only exceedances for groundwater were
observed in MW-1, MW-2 and MW-7. Since that time MW-1 has been re-sampled and
the results show that benzene and F1 now meet both commercial and residential
standards. However, the results for the F2 fraction of the petroleum hydrocarbons did not
meet restdential or commercial criteria. MW-2 and MW-7 were both destroyed during
the soil remediation phase of the project.

Hasegawa Engineering 7
Consulting Professional Engineers



Table 3.4: Groundwater Analytical Results

Sample Date |Benzene |Toluene|Ethyl-benzene |Xylenes| F1 F2
Location L) | (mg/L) (mg/L) (mg/L) L L) |
MW-1*  112/19/01 3.26 1.07 11.8 4.4
MW-1*  [10/19/03] 1.65 016 0.031 0605 | 3.78

MW-2 12/19/01

MW-3 12/19/01] 2.49 1.4 0.203 249 8.6 0.6
MW-4 12/19/01] 0516 | 0.083 0.001 0.581 1.97 1.2
MW-5 12/19/01] 217 0.051 0.009 2.81 8.1

MW-6 14/06/02] 1.85 219 0.005 3.33 9.85 3.0
MW-7 14/06/02| 6.41 9.54 0.239 8.01 35
MW-8*  [14/06/02| 0.001 | <0.001 <0.005 0.004 | 0.05 <0.1
MwW-9* 14/06/02] <0.001 | <0.001 <0.001 <0.001 | <0.01 <0.1

<0.001 | <0.001 <0.001 <0.001 | <0.01 <0.1

MW-10*  |14/06/02

ndicates concentration exceeds applicable remedial criteria
*Offsite criteria applies
FP = Free Product

Hasegawa Engineering

Consulting Professional Engineers
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4.0 SITE SPECIFIC RISK ANALYSIS

4.1 Risk Assessment Methodology

The methodology used to prepare this risk analysis is set forth in this section. A major
aspect of risk analysis is the development of the site conceptual exposure scenario. This
includes the identification of potential receptors and determination if the exposure
pathway to said receptor is complete.

In order for an exposure pathway to be complete, the following criteria should be met:

1. The receptor must be present or close enough to the site to be at risk; and
2. A pathway must exist through which the contamination can migrate and be
exposed to that receptor.

Once 1t 1s determined that the pathway is complete, site-specific data is obtained from the
site. In many cases, site-specific data was not available, in which case default values
were obtained from the Risk Based Corrective Action Standard (ASTM). The
information was then input into the Oklahoma Risk Based Correctives Action Software to
model potential exposure scenarios and quantify risk. This model is also based on the
RBCA standard. These resuits were then compared to the AENV commercial and
residential remediation criteria set forth in Section 2.0.

A list of potential human exposure pathways is shown in Table 4.1 below. Since most of
the accessible impacted soil has been removed from the site, much of the risk has been
removed (refer to Figure 2). However, there has been impact to groundwater beneath the
building, which could result in potential vapour inhalation risk. Soil samples taken from
beneath the building did not exceed AENV criteria.

Table 4.1:  Site Conceptual Exposure Categories

Exposure Route Category Resident Resident adult | Commercial
child Worker

Ingestion and Dermal contact with no no no
surficial soil
Indoor inhalation of vapors from no no no
surficial soil
Indoor inhalation of vapors from no no no
subsurface sotl
Ingestion of shallow and deep no no no
groundwater
Indoor inhalation of vapors from no no no
shallow groundwater (<10 feet deep)
indoor inhalation from deep no no yes
groundwater (> 10 feet deep)
Dermal contact with shallow no no no
groundwater

Hasegawa Engineering 9
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Since the groundwater at the site is approximately 5 m below the ground surface, vapour

inhalation from groundwater is unlikely but could be an exposure pathway. In addition,

there is no impacted soil beneath either onsite or offsite buildings. The only remaining

soil contamination onsite is on the south and on the southwest wall of the phase 11 soil

excavation (refer to Figure 2). This soil was not removed since it is on the property Iinec
between the Barons Hardware site and the adjacent phase I excavation to the west, and

caving was encountered. In addition, the contaminated soil on the adjacent property to

the south (former Turbo property) was removed and remediated in 1999 (Seacorp, 1999).

In either case the volume of impacted soil is very small since only a small amount of soil

was not accessible for removal

There were soil concentrations located in the northeast portion of the phase 1I
remediation pit that did exceed AENV residential inhalation values, but the location of
that sample is such that it is now considered to fall under commercial criteria. In
addition, this sample was aiso taken next to the former Turbo station site which was
previously remediated.

Vapour inhalation by residents has been eliminated as a potential exposure pathway due
to the following reasons:

1. The houses are located cross gradient from the site;

2. All accessible impacted soil has been removed, eliminating the source for impact;

3. With the exception of TPH fraction F2, all current site groundwater results
comply with current AENV commercial and residential criteria.

For comparative purposes, additional site-specific risk was assessed for commercial
workers. The Oklahoma Risk Based Corrective Action Model was used for this analysis.
This model is based on the ASTM Standard E 1739. The results of this analysis are
comparable to the AENV commercial criteria (refer to Appendix C). Therefore,
Hasegawa Engineering recommends the site remedial criteria continue to be the AENV
2001 commercial standard. However, due to the vast amount of remediation at the site
and the direction of groundwater flow, it is proposed that the offset where residential
criteria apply be reduced to 20 metres. Accordingly, the remediation criteria at the site
will not change, with the exception of the delineating boundary between commercial and
residential criteria which will be moved 10 metres northward.
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5.0 Risk Management Plan

The risk management plan is set forth in this section. The purpose of this plan is to
provide a long-term risk management strategy for the site. To date, remedial activities at
the site include:

1. Operation of a vapour extraction unit near the site building and road;
2. Excavation of all accessible impacted soil.

Due to these remedial activities the vast majority of the contamination onsite has been
removed. There is no evidence of free product remaining onsite and, with the exception
of MW-1, the concentrations of hydrocarbons in the groundwater are below AENV
remedial cnteria. The only remaining groundwater constituent obscrved above AENV
criteria was hydrocarbon fraction F2 in MW-1

There are residences located to the north of the site but the groundwater gradient is
towards the west and this was eliminated as a complete exposure pathway.

Based on the minimal risk at the site, the risk management plan proposes the following
action be followed:

1. Install one (1) vapor monitoring well in the slab of the onsite building. The
purpose of this well is to monitor vapours under the slab.

2. Monitor vapours in the well, and if concentrations of BTEX or TPH are below
acceptable levels and the groundwater concentration does not increase, the
monitoring should no longer be required.

3. Monitor groundwater in Monitoring wells MW-1, 3, 5, 9 and 10 annually for the
next 3 years. _

ci S

Unless vapours are detected in the vapour monitoring well located beneath the Barons

Hardware building, no further remediation at the site should be warranted. The Risk

Management Plan will be reviewed annually and modified if the results of the annual

monitoring so indicate.
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Norwest Labs

Bay 6, 2712-37 Avenue N.E.
NORWEST Analytical Report Calgary, AB, T1Y-51.3
LaBs Phone:  (403) 291-2022
Fax: (403) 291-2021
Bill to: Hasegawa Engineering Ltd. Project NWL LotlD: 264340
Report to: Illza;;gzv:-as Engn::en}r:g Ltd. |:= Control Number  E 124657
- treet Nort ame: )
Lethbrudge, AB, Canada Location Date Received:  Oct 17,2003
TIH 518 Date Reported,  Oct 23, 2003
Altn, Mike Oler LSD: Repoﬂ Number: 470202
Sampled By Hasegawa Eng. P.O.:
Company. Mike G Acct. Code:
Page: 1of2
NWL Number 264340-1
Sample Date Oct 17, 2003
Sample Description MW-1 51
Matrix  Water - General
Analyte Units Results Results Results Detaction Limif
Mono-Aromatic Hydrocarbons - Water
Benzene mgiL 1.6% 0.001
Totugne mg/L 0.016 0.001
Ethylbenzene mgt. 0.031 0.001
Total Xylenes (m,p,q) mg/l D.6805 0.001
Volatile Petroleurn Hydrocarbons - Water
F1Ce-C10 mgL 3.78 0.01
F1-BTEX mgt 1.48 0.01
Extractable Petroleum Hydrocarbons - Water
F2 C10-C16 mgiL. 89.0 0.1
FAC15-C34 mg/L 27.9 0.1
Approved by.

Heather Gordon, ¢ BST
Operations Manager

Recaived Time Oct.23. 1:27PM
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% NORWEST
& LABS

Methodology and Notes

Bill fo: Hasegawa Engineering Lid.
Report to. Hasegawa Engincenng Ltd.

1220 - 31 Street North

Lethbridge, AB, Canada

TIH 5J8
Atn: Mike Oler
Sampled By: Hascgawa Eng.
Company: Mike G.

Project

ID:

Name:
Location:
LSD:

P.O.:

Acct. Code:

Norwest Labs

Bay 6, 2712-37 Avenua N.E.
Calgary, AB. T1Y-5L3
Phons: (403) 291-2022
Fax: (403) 291-2021

NWL LotID: 264340
Control Number:  E 124657
Date Received:  QOct 17, 2003
Date Reported:  (Oct 23, 2002
Report Number: 470202

Page: 20of2

Method of Analysis:
MethodiName

Reference

Method

Date Apalysis Location

BTEX-CCME - Water

TEH-CCME - Water

References:
Alta. Env. Method

Comments:

Alta, Env. Method

Alta. Env Mcthod

* Norwest method(s) is based on reference method

Hydrocarbon Soil and Water Quality

Guidehines, C51260500

Hydrocarbon Seil and Water Quality

Guidclines, C51260500

Alberta Environmeant Method

Startad
22-0ct-03 Norwest Labs Calgary
23-0ct-03 Norwest Labs Calgary

Pleasc direct any inquiries regarding this report to our Client Services group.

Results relate only to samples as subrmitted

The test report shall not be reproduced except in full, without the written approval of the laboratory

Received Time Oct.23.

1:27PY
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0057005

Centrol NumbefE 124 65 7

Environmental Sample Information Sheet
NOTE: Proper completion of this form is required in order to proceed with analysis

See reverse for your nearest Norwest location and proper sampling proocol

Billing Address: Copy of Report To: Copy of inveice: | |
Company: Lf o L. Eins . Company: Mail invgice to this
Address: H %j ‘j QAIQC Report E] Adgress: address for approval D
V2200 3| Sk, S os L_-..s(i.‘qj
Lei AR TIH $3%
Attantion: Repon&ezs}m Allention: Report Result:
Phone: @2%-2L%(, Fax Phone: Fax
Fax: 22<-2712¢% Mail g Fax: Mail
Cell: Courler Coell, Courier
e-mail eemait [ 1 || e-mail e-nail
Information to be Inciuded on RUSH Please contact the laboratory to [ Sample Custody (Please Print)
REPOI't and Involce cenfirm rush dates and times before submitting
samples. Sampled by. e Cler Date ]0//’7/03
Project ID: Upon filing ou! this section, chenl aceapte thal Company } Stz Sighatute =
Project Name: swrcharges will be aitached I (bis analysis Relnquished by’
Project Location: Required on:  all analyses or as Indicated || com pany Date
Legal Location: J o Waybil aumber:
PO# Date Required: Received by’ /@7%
Proj, Acct Code: Signature:
: ¥
Agreement (D: Norwest Authorization: Corﬂtﬂw ﬂﬁ{ 74 3
Special Instructions / Comments [ ] Check here if Norwest is required to repart results direcily
to a regulatory body (Pleasa include conlact Infarmatian) E - ,
5[~
[
R
HIN
E|U
z
Sample Identification Location ?”epthm " g::;;g:“ Matrix a:‘;’;&’;ng 1| Enter tests atove (v relevant samptes below)
o -
1 M- & ~ /
e
2| Mila-2. SO - a
3 —
4 -
5 —
5 J—
7 - ’
8 _
g a—
10 -
1 -
12 —
13 _
14 - —
15 - g
NOTE: All hazardous samples must be labelled according to WHMIS guidelines. Page of s
Accredited by the Standards Councll of Canada far spacific tests i 3

" ' 1 T [
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APPENDIX C
RISK ANALYSIS RESULTS
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__CHEMICAL-SPECIFIC TOXICITY PARAMETERS ~

“

o "CHEMICALI. , SLOPEFACTOR . ° - REFERENCE DOSE
v - ‘ ~ ORsL ', ZINHALATION ORAL « INHALATION
N [lfmpke-day)]  |[1A(mpkp-day)} {mgkg-day] (mgrkg-day}

Benzene 3 0029 0029 NA NA

Toluere NA NA 0.2 011

Ethylbenzege '~ NA NA 01 029

Xvieies (mixed) NA NA 2 0086

Naphthalege - NA NA Q04 0.003

Note: For dermal expesure, oral toxicity values were used,
[, PR CHEMICAL-SPECIFIC FATE AND.TRANSPORT PARAMETERS -
*SCHEMICALGY, -~ Koer A R I I .. 0 Dair Dwater
A Jfem¥ig] o Memg) e " eléeHOledtair) 7 mg)" > femfs} [em’ss)

i :

Henzene © - 3802 0 87446 022 1750 0.093 0000011
Toluehe " * 1349 3.1027 026 535 0.085 0.0000054
Ethylbenzene 1288 25 29 62975 0.32 152 0.076 0.0000085
Xyfenes (mized), 239 88 5.51724 029 198 0.072 0.0000085
[Nﬁp?tﬁi‘q}..egg 1288 25 29 62975 0 049 3 0072 0 0000094
Definition of Svmbols
Koc : Organic carbon partition coefficient S Salubihty
Kd - Soul-water panition coefficient Dair Chffusion coefficient in air
H : Normalized Henry's constant Dwater . Diffusion coefficient in water

Note,

Kd = Koc x foc (from Fate and Transport nput Tahle)

10/13/2003




F ; LS * FATE AND TRANSPORT FACTORS

’ ) - UNITs | vawgeusep |1ierl (Defaule " SOURCE
o, ) . H o _f E . .‘_A .. \raluei)k . . ‘
Scurce parafneters . i ' oo S ; ; )
Depth to groundwater cm 500 3048 Site Speaific Value
Depth to surficial soil sources em 30.48 3048 Tier | Value
Depth to subsurface soil sources em 500 3048 Sute Specific Value
Bullding p}at_ramgle'ri e ST R : < . . - .
Height of the indoor space (Building)
On/Off-sute Resident (adult and child) cm 300 300 Tier 1 Value
On-site Commercial Worker cm 300 300 Tier | Value
Coenstruction Wotker cm 300 300 Tier | Value
Width of the ndoor space (Building) om 1500 1500 Tier 1 Value
Length of the indoor space (Building) cm 3000 1500 Site Sperific Value
Fraction of area exposed by cracks - 0.01 001 Site Speaific Value
Enclostd space air exchange rate, b oL L Lt T R 4 T
On/Off-site Resident {adult) 1/day 12 12 Tier | Value
On/OfF-site Resident (child) 1/day 12 12 Tier 1 Value
On/Offsite Commercial Workers 1/day 18 18 Tier 1 Value
Construction Workers 1/day 12 12 Tier 1 Value
Averaging time for vapor flux * P T g SR .
On/Qff-site Resident (adult) sec 9.46E+08 S.46E+08 Tier 1 Value
lon/OfF-site Resident (child) sec 1.89E+08 1.89E+08 Tier 1 Value
On/Off-site Commercial Workers sec 7.88E+08 7.88E+08 Tier | Value
Construction Workers sec 3.15E+H07 J15E+07 Tier 1 Value
G;'ol‘;_';‘t‘!gwl'afeﬂ[iﬁ}'n{n;é_}ers"""?m = %;r"‘- h ."“ ‘l‘, _;-w‘ r :..*."J LT ._”1;;?‘.3%'.' F f" R '-'Fj- :,‘r_ it !l‘-: e e &
Groundwater Darcy velocity cmfyear 2500 2500 Tier 1 Value
Groundwater mixing zone thickness cm 200 200 Tier | Value
épﬂ pia;?a;me_;ers'm ) “‘_H,‘;- Ca e I 7; B ged N T A% " + . ! S
Total soil porosity ec/ce 0.35 0.35 Tier | Value
Volumetric water content i vadose zone soils colce 0.20 020 Tier | Value
Velumetric air content in vadose zone soils cclee 0.15 015 Tier | Value
Soil bulk density glee 1.7 17 Tier | Value
Frection organic carbon content 1n soi) g-C/g-soil 0.023 0.01 Site Specafic Value
Other parameters
Particulate emission rate glem’-s 6.90E-09 6,90E-09 Tier 1 Value
Wind speed above ground surface in ambient mixing zone cm/s 225 215 Tier | Value
Width of source parallel to wind direction cmivr 1500 1500 Tier | Valye
Ambient air mixing zone height cm 200 200 Tier | Value

BEST COPY AVAILABLE

102412003



[ ot . . " . EXPOSUREFACTORS b
faE o e T *" .} tUNITS. [varLuEusep| Terl (Default ~  SOURCE
- - ) . " o ) - o M + Valyes) ey . v
Body Weight _ o . . . - . T i
On/OfF-site Resident (adul?) kg 70 [ 70 Tier 1 Valus
On/Off-site Resident (¢hild) kg 15 15 Tier | Value
Qn/Off-site Commercial Workers kg 0 0 Tier | Value
Construstion Worker kg 0 70 Tier 1 Value
[Exposure Dumtion 3+ * . ¢ R, T - o7 - M v, L, -
On/OfT-size Retident {aduly) yr k1] 30 Tier | Value
On/QfT-site Resident {child) yr § 5 Tier | Valus
On/Qfl-tite Commercial Workers yr 25 28 Tier | Value
Construztion Woarker yr 0.033 0.081 Tier 1 Value
E1parure Time for iddoor inhalation, dermsl contact, and soil ingestion - 7 e . ST
On/Off tite Redident (adult) brs'day 16 16 Tier 1 Value
Cn/OITsize Resident (child) hra/day 16 16 Tier 1 Value
On/OfY-site Commercial Workers hry/day : 2 Tier | Viue
Construction Worker hrs/day L) L Tier § Value
Esposurs Time fof deomalcontact with watée % % w3 4o Ny T s
Construction Worker I hro/day 3 B l Ther | Valoe
Expoiure Frigiency *v. .~ " RS R M .
On/OfF-site Resident (adult and chitd) dayslyr 350 350 Tier | Value
Oa-site Commercial Worker daygivr 280 250 Tier 1 Value
Construciion Werker dayslye 250 250 Tier 1 Value
Salt'ingestion rate® o, Lt g T T b B = b v L <
On/QF-site Resident (acult) mgiday 100 100 Tier L Value
On/Off-site Resident {child) mp/day 00 200 Tier 1 Value
On/OiT-site Commercial Warker mp/day 50 50 Tier 1 Vilue
Consiruction Worker mg/day 50 30 Tier | Valus
Dally lndoer Iphalation Rate=™ - ' - pa T w Ut Ny LR
On/OfF-site Resident (child) m'ihe 0.937 0.937 Tier 1 Valus
On/OfY-tite Resident (adult) mYhe 0.937 0537 Tier 1 Value
On/Off-site Commercial Worker m'fhr 2 2 Tier ) Value
Construction Workers Wik 2 2 Tier 3 Value
[Daily Qutdoor dabalation Rate  «  ~ , ~... " 57 ey o <o Tt .
[ Canstruction Werkers i 2 2 Tier | Value
RExposure Tifae for owtdoor inhalatlon! dermal contact. and soll ingestion'> , ' N - R c M
On/Off-site Resident {adult) hra'day 16 16 Tier | Value
On/Q{T-site Resident (zhitd) bea/day 16 16 Tier | Value
On/Qff-site Comrnercial Workers hry/day ] L Tier | Value
Construction Worker hry/day L] 3 Tier 1 Value
Daily waser lagestion cave. ., v i e b A L., m " T T
On/OfTusite Resideat (adul) Liday 2 2 Tier | Vilue
On/OfT-site Resident (child) Liday 3 1 Tier 1 Vialug
On/OfTite Commercial Workers Liday I 1 Tier 1 Value
Constnuction Werkers Liday 1 | Tier ) Vatue
SHin sirface area foF dermal coneset with wall =~ ¢ . v b e N . .
On/Off.site Resident (adult) m? 3140 1180 Tier § Vakue
QOn/OfT-site Resident {child) em® 3160 3160 Tier | Vilus
On/Gff.site Commercial Warkers em’ 3160 3is0 Tier t Value
Construstion Worker em’ 3160 1160 Tier | Value
Soil skir adherence factor mgfem’ 0.4 0.5 Tier | Vialue
Oral relative absorption facior - 1 1 Tier 1 Valug
Dermal relative sbiorprion factor (volatiles) 0.8 0.5 Tier 1 Value
Dermal relative abserption factor (PAHs) e 0.04 0.05 Tier 1 Value
Target Risk arid Hazard Quoztent oo “ 5L C o N
Targe: Hazard Quotient {THQ) 1 THQ = 1 for both Current and Fature Conditlons
Targe: Excass Individual Lifetime Cancer Risk (TR) 1,00E-06 TR = 19" tor Current and 10 far Future Ceaditions

BEST COPY AVAILABLE
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