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Executive Summary

Golder Associates Ltd. (Golder) was retained by Public Works and Government Services Canada (PWGSC), on
behalf of Parks Canada (PCA) to complete a Detailed Quantitative Human Health and Ecological Risk Assessment
(DQHHERA) for the former waste disposal middens at the Bar U Ranch National Historic Site near Longview,
Alberta (hereafter referred to as “the Site”).

The objectives of the DQHHERA were to assess potential risks to human and ecological receptors associated with
the waste middens using analytical results from a recent environmental monitoring program that collected
additional reference and exposure data for the Site. The middens have been capped since Meridian conducted a
human health and ecological risk assessment (HHERA) in 2007. The results of the DQHHERA will be used to
identify remediation or risk management measures required to mitigate any risks to human and/or ecological health
for on-going management and/or closure of the Site.

Previous environmental investigations conducted at the Site identified several contaminants in soil and
groundwater. To evaluate potential risks associated with contaminants at the Site, Meridian conducted an HHERA
(Meridian, 2007b). The Meridian HHERA identified unacceptable risks to human and ecological receptors
associated with soil and groundwater related pathways (e.g., direct contact with soil for humans, plants, soil
invertebrates and wildlife, consumption of beef grazing on contaminated soil/vegetation, etc.) and identified risk
management options to address these risks. Capping of the middens was selected as the risk management option
for the Site and completed by AECOM (2009). Although specific capping recommendations were provided in the
Meridian Risk Management Plan (RMP) (i.e., capping with geotextile membrane, clean soil of 0.5 m thickness,
seeding with native plants), the waste middens were ultimately capped with less clay fill than recommended in the
Meridian RMP based on the results of a subsequent geophysical survey. Golder (2017) investigated the cap’s
thickness during a recent environmental monitoring program in October 2016, and results indicated that the
middens cap ranged in thickness between 0 to greater than 1.2 mbgs. The thickness of the cap is considered
insufficient to prevent direct contact with impacted soil by terrestrial receptors, and risks for soil related pathways
remain unacceptable. As such, contaminated soils at the Site are not considered completely blocked and the
conclusions/recommendations outlined in the Meridian HHERA and RMP remain applicable. The DQHHERA
therefore focussed on evaluating potential risks associated with impacted groundwater, surface water and
sediment at the Site and the nearby Pekisko Creek.

Based on a screening of groundwater, surface water and sediment concentrations against applicable screening
guidelines and reference concentrations, no COCs were retained in groundwater, surface water or sediment.

As such, impacts in groundwater, surface water and sediment at or originating from the Site were not considered
a concern for human health based on site specific considerations and the relatively low concentrations measured
in environmental media.

As no COCs were retained in groundwater, surface water and sediment, aquatic receptors were considered to not
be impacted in the creek. Based on site specific information including the spatial distribution of impacts, the
relatively low concentrations measured in groundwater and lack of exceedances in surface water and sediment,
the existing data confirms that groundwater is not impacting surface water and groundwater quality in
Pekisko Creek.
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In summary, potential risks to human and ecological health at the Site are considered to be acceptable with respect
to groundwater, surface water and sediment exposure. With respect to soil related impacts, unacceptable risks
still exist as the middens cap is not considered sufficient. Potential unacceptable risks exist for human health
receptors that visit the Site and consume beef that is sourced from cattle on the Site, and ecological receptors
such as plants, soil invertebrates, mammals and birds, and livestock.

Recommendations

As previously discussed, unacceptable risks associated with soil identified by the Meridian HHERA should be
addressed by improving the current clay cap as per the specifications detailed in the Meridian RMP. The current
cap is considered insufficient in thickness and other specifications to block and/or eliminate exposure pathways
associated with contaminated soil at the Site. During the capping of the middens, all on-Site monitoring wells
should be decommissioned.
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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) was retained by Public Works and Government Services Canada (PWGSC), on
behalf of Parks Canada (PCA) to complete a Detailed Quantitative Human Health and Ecological Risk Assessment
(DQHHERA) for the former waste disposal middens at the Bar U Ranch National Historic Site near Longview,
Alberta (hereafter referred to as “the Site”). The Site location is presented on Figure 1, a Site locality map is
presented on Figure 2 and a Site plan on Figure 3 (Appendix B).

The objectives of the DQHHERA are to assess potential risks to human and ecological receptors associated with
the waste middens using analytical results from a recent environmental monitoring program that collected
additional reference and exposure data for the Site. The middens have been capped since a human health and
ecological risk assessment (HHERA) was conducted by Meridian Environmental Inc. (Meridian) in 2007 (Meridian,
2007b). The results of the DQHHERA will inform whether further remediation or risk management measures may
be required to mitigate any risks to human and/or ecological health for on-going management and/or closure of
the Site via the Federal Contaminated Sites Action Plan (FCSAP) Site Closure Tool (SCT). Previous environmental
investigations conducted at the Site identified several contaminants in soil and groundwater. To evaluate potential
risks associated with contaminants at the Site, Meridian conducted an HHERA. The Meridian HHERA identified
unacceptable risks to human and ecological receptors associated with soil and groundwater related pathways,
and recommended risk management options to address these risks. A subsequent risk management plan (RMP)
was completed by Meridian detailing each option (Meridian, 2007a). Capping of the middens was selected as the
risk management option for the Site and completed by AECOM (2009). Although specific capping
recommendations were provided in the Meridian RMP (i.e., capping with geotextile membrane, clean soil of 0.5 m
thickness, seeding with native plants), the waste middens were capped with less clay fill than recommended in
the Meridian RMP. Additional information on the Meridian HHERA, Meridian RMP and the capping completed at
the Site by AECOM are provided in Section 2.0.

Given that Meridian (2007b) considered the thickness of the cap insufficient to prevent exposure and associated
risks to human and ecological receptors that may come into contact with contaminated soil, Golder (2017)
investigated the cap’s thickness during a recent environmental monitoring program in October 2016. Boreholes
were advanced into the middens and soil conditions observed indicated that the middens generally consisted of a
clay cap material ranging in thickness between 0 to greater than 1.2 metres below ground surface (mbgs). Given
that the thickness of the cap was determined to be insufficient, Golder assumed that potential risks determined by
Meridian in their HHERA (2007b) associated with the contaminated soil beneath the middens are still valid, and
therefore will not be re-assessed in the DQHHERA. As such, contaminated soils are not considered completely
blocked and the conclusions and recommendations from the Meridian HHERA and RMP related to requirements
for the cap should be implemented at the Site. This is further discussed in Section 7.0. This DQHHERA focuses
on evaluating potential risks associated with impacted groundwater, surface water and sediment at the Site and
the nearby Pekisko Creek, and incorporates recent groundwater, surface water and sediment monitoring results
for the Site.

3
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2.0 BACKGROUND

The Site is located approximately 13 km south of Longview, Alberta. The Site consists of agricultural land used for
cattle grazing with Pekisko Creek passing through the Site, which is used for watering livestock. The Site became
a National Historic Site operated by PCA on December 31, 1991. It is currently operating as a cattle ranch and
special events such as dog shows and races occasionally occur in the middens area. The middens area may
continue to be a grazing area for animals such as cattle and sheep in the future.

There are two (2) waste disposal middens (coulees backfilled with waste) located in the northern portion of the
Site, approximately 140 m and 210 m northwest of the creek. The West Midden is furthest to the west and
measures approximately 35 m x 8 m. The East Midden is the easterly of the two middens and measures
approximately 60 m x 10 m. The waste middens are roughly 100 m apart and slope towards the southeast. Waste
generated by historic ranching activities at the Bar U Ranch during the over 100 years of operation (since 1881)
has been placed in these coulees. The waste middens potentially contain waste oil and fuel containers, pesticide
and herbicide containers, glycol, batteries, creosote-treated lumber, scrap metal, vehicles and paint containers.
The Site became a National Historic Site operated by PCA on December 31, 1991. It is understood that there are
water wells in the vicinity of the Site that are used for agricultural purposes. It is also understood that water from
Pekisko Creek is not used as a potable water source. However, there are 22 water wells within a 1 km radius of
the Site. It was previously confirmed that privately-owned groundwater wells are located within 500 m of the Site
and Parks Canada drinking water wells are approximately 700 m from the middens.

A HHERA was completed by Meridian in 2007 (Meridian, 2007b) to evaluate the magnitude and significance of
potential human and ecological risks resulting from contamination in the middens. Based on previous
environmental assessments, contaminants of concern (COCs) identified at the Site included metals and inorganic
chemicals, polycyclic aromatic hydrocarbons (PAHS), and organochlorine pesticides (i.e., chlordane and
quintozine). The Meridian HHERA evaluated human receptors (i.e., general public and Site employees) and
ecological receptors (i.e., plants and soil invertebrates, livestock/wildlife and aquatic life in Pekisko Creek). The
results of the HHERA identified unacceptable risks associated with human and ecological receptors for direct
contact pathways associated with metals (human and ecological health), PAHs (ecological health) and chlordance
(ecological health) in soil. The Meridian HHERA recommended three (3) remediation/risk management
approaches to block and/or eliminate the direct contact pathways, including fencing of the middens, capping of
the middens and source removal. A RMP was completed by Meridian (Meridian, 2007a) with details on each of
the proposed risk management options.

PCA decided that capping of the waste middens was the most appropriate risk management measure. The
Meridian RMP provided specific recommendations for the capping, including laying a geotextile membrane on top
of existing soils, capping with a low permeability topsoil to a thickness of at least 0.5 m, and two (2) rounds of
seeding with native plant species that have relatively high water demand to reduce water infiltration through the
soil.

In 2008, the middens were capped with clay fill material totaling approximately 2200 m® (AECOM, 2009). The
ground contour of the final clay cap blended in with the natural grades of the adjacent slopes, and included a
positive drainage away from the waste middens. This cap was designed based on landscaping for surface water
drainage and was not considered an engineered cap. The native surficial soils at the Site consist of till of even
thickness. A ground penetrating radar (GPR) survey of the middens was completed by PCA in September 2015,
which identified the thickness of the clay cap as approximately 0.15 m. Based on the AECOM results, the specific
recommendations for capping provided by Meridian (2007a) did not appear to have been implemented.

3
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Golder completed groundwater sampling events at the Site in December 2014 (Golder, 2015a) and July 2015
(Golder, 2016a). Groundwater impacts of nitrate (NOgz), total dissolved solids (TDS), sulphate (SOs4), chloride,
cadmium, copper, iron, manganese, selenium, silver, sodium, uranium, zinc, benzo(a)pyrene and pyrene were
noted. Many of these exceedances may be associated with reference conditions; however, limited reference data
were available. As a result, Golder recommended the completion of an additional investigation which is hereafter
referred to as the 2015 Long Term Monitoring Report (Golder, 2016a). This included the installation of a reference
groundwater monitoring well, the completion of groundwater sampling at existing wells, the collection of two (2)
surface water samples from Pekisko Creek (i.e., one sample hydraulically up-gradient of the waste middens
[reference sample] and one sample hydraulically down-gradient of the waste middens [exposure sample], and the
chemical analysis of the samples for benzene, toluene, ethylbenzene and xylenes (BTEX), petroleum hydrocarbon
(PHC) Fractions F1 and F2, PAHs, volatile organic compounds (VOCs), dissolved metals, total metals,
organochlorinated pesticides, and/or routine chemistry parameters. The results of the historical investigations as well
as the 2015 Long Term Monitoring Report were used to evaluate potential ecological and human health risks in a
Preliminary Quantitative Risk Assessment (PQRA) Update (Golder, 2016b).

The PQRA Update determined that potential risks to human and ecological health at the Site were considered to
be acceptable with respect to groundwater and surface water exposure. However, the PQRA Update was based
on limited data from groundwater and surface water. Sediment samples were not collected and as such, exposure
related to sediment exposure was not considered. Unacceptable risks were still considered to be valid for human
and ecological receptors at the Site with respect to contaminated soils beneath the middens. It was therefore
recommended that unacceptable risks for soil be addressed (i.e., the clay cap be improved as per the
specifications detailed in the Meridian RMP) and further environmental sampling be completed at the Site. The
PQRA Update recommended that future reference samples be compared against historical reference
concentrations. In the event that the new reference concentrations are higher than the historical concentrations,
the conclusions provided in the PQRA Update would remain valid. If the new reference concentrations are lower
than the historical concentrations, the risk assessment results would need to be re-evaluated. Similarly, if the
exposure concentrations are within historical ranges, no further work is required; however, if exposure
concentrations fall outside historical ranges, a re-evaluation of the risk results would be warranted.

Therefore, Golder completed an Environmental Monitoring Program in October 2016 (Golder, 2017) which
consisted of confirming the thickness of the middens caps; conducting an environmental sampling program
consisting of reference sampling (soil, groundwater, surface water and sediment) and exposure sampling
(groundwater, surface water and sediment); and conducting an aquatic habitat assessment to confirm the quality
and presence of aquatic habitat. The 2017 Environmental Monitoring Program recommended that the clay cap be
improved to meet the minimum 0.5 cap thickness as per the specific recommendations provided by Meridian
(2007a). Further, it was recommended that a DQHHERA be completed to evaluate potential risks to human and
ecological health at the Site associated with potential groundwater, surface water and sediment impacts related
the middens; the DQHHERA should incorporate the analytical results from the 2017 Environmental Monitoring
Program as well as results from the aquatic habitat assessment and species at risk assessment. In the event the
Site is eligible for SCT Site Closure, monitoring wells can be decommissioned.
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2.1 Objectives
The objectives of the DQHHERA are as follows:

m Produce detailed, quantitative estimates of human health and ecological risks and hazards for the Site;

m Identify requirements for remediation and/or risk management and prioritize areas within the Site based on
the results of the DQHHERA.

If unacceptable risks to human health and the environment warrant remedial action/risk management plan, site-
specific remediation objectives (including Site Specific Target Levels) for COCs will be developed, including
proposed remedial/risk management options to address unacceptable risks.

2.2 Scope of Work

The scope of work for the DQHHERA was developed in collaboration with PWGSC and PCA and was outlined in
Golder’s proposal entitled, “2016 Environmental Monitoring Program, Bar U Waste Middens, Waterton National
Park, Longview, Alberta”, dated September 23, 2016 (Golder, 2016c). As described in this proposal, upon recent
discussions with PWGSC and PCA, it was decided that consideration of soil related exposure would not be
addressed as the improvement of the clay cap would ultimately be recommended as a risk management option.
However, reference soil sampling was recommended to use as a line of evidence, if required. Given this,
unacceptable risks associated with exposure from soil on the middens is expected, and a DQHHERA will be
completed to evaluate the remaining pathways on the Site related to exposure from groundwater, surface water
and sediment. As such, the DQHHERA will evaluate potential risks to human and ecological health (terrestrial and
aquatic) associated with impacted groundwater, surface water and sediment at the Site. A risk management plan
will also be developed.

In summary, the scope of work for the DQHHERA included the following:

m Review historical reports completed for the Site as well as data collected as part of the recent environmental
monitoring program. This includes analytical data obtained from soil, groundwater, surface water and
sediment) as well as results from an aquatic habitat assessment completed for Pekisko Creek and the results
of the field survey conducted to determine the thickness of the clay cap. Current soil data will be used as a
line of evidence (if applicable) to support the DQHHERA findings;

m Incorporate applicable data into analytical datasets (Appendix A) for the DQHHERA and provide rationale for
the inclusion/exclusion of data and/or pathways;

m Complete a species at risk (SAR) assessment for the Site to confirm potential SAR that may occur at the Site
given that several species have been historically observed in the area;

m Conduct a DQHHERA to assess potential human and ecological risks associated with the Site. The
DQHHERA should include a Problem Formulation and Risk Assessment consisting of an exposure
assessment, toxicity assessment and risk characterization;

m Prepare a report documenting and detailing the methods and results of the DQHHERA as well as
recommendations for further action (if required). Based on the findings, additional work and a RMP may be
warranted; if warranted, a cost estimate for additional work will be included and the RMP will include risk
management measures (RMMSs) to mitigate exposure pathways resulting in unacceptable risks; and,

m The Site Closure Tool (SCT) and embedded tool for risk assessment validation (TRAV) will be updated based
on the results of the DQHHERA.
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3.0 ASSESSMENT GUIDELINES

As the Site is located within a National Park, the environmental quality of soil, groundwater, surface water and
sediment at the Site falls under federal jurisdiction. The Canadian Council of Ministers of the Environment (CCME),
the Federal Contaminated Sites Action Plan (FCSAP), and the Health Canada Canadian Drinking Water Quality
(CDWQ) guidelines were selected to evaluate the analytical results. These generic guidelines account for potential
risks to applicable receptors based on land use and soil type. The following sections outline the relevant federal
guidelines and the rationale for selecting those guidelines.

3.1 Canadian Council of Ministers of the Environment

The CCME Canadian Environmental Quality Guidelines (CCME Guidelines) provide soil, surface water, and
sediment quality criteria for the assessment of federal sites impacted with contaminants (CCME, current to 2017).

The CCME provide surface water guidelines for both protection of aquatic life and agricultural water uses. They
include:

m CCME Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FAL) (CCME,
current to 2017a); and,

m CCME Canadian Water Quality Guidelines for the Protection of Agricultural (Ag) Water Uses (Irrigation and
Livestock Water) (CCME, current to 2017b).

The CCME also provides sediment guidelines for the protection of freshwater or marine aquatic life. These include:

m CCME Canadian Sediment Quality Guidelines for the Protection of Aquatic Life in Freshwater (CCME, current
to 2017c). These guidelines are separated into Probable Effects Levels (PELs) and Interim Sediment Quality
Guidelines (ISQGs). The PELs for the protection of FAL were presented for reference only. The PELs for
the protection of FAL represent the lower limit of the range of chemical concentrations that are usually or
always associated with adverse biological effects (CCME, 1999). The ISQGs are generally considered more
conservative and represent a threshold concentration below which adverse biological effects are expected
to occur rarely. The 1SQGs were used for screening, as they were considered more appropriate for a
sensitive national wildlife area.

3.2 Federal Contaminated Sites Action Plan

The FCSAP Federal Interim Groundwater Quality Guidelines (FIGQGs) are to be used in connection with
groundwater investigation and remediation activities at federal contaminated sites (FCSAP, 2016). This document
is entitled, “Federal Contaminated Sites Action Plan Guidance Document on Federal Interim Groundwater Quality
Guidelines for Federal Contaminated Sites,” dated June 2016 (version 4) (FCSAP, 2016). These are risk-based
guidelines developed to protect against the potential adverse effects to human health and the environment, and
are developed into categories based on land use and the grain size of soil. With respect to the protection of
aquatic life, the FIGQGs are based on groundwater transport to surface water at least 10 m from the contamination
(FCSAP, 2016). All monitoring wells at the Site are greater than 10 m from Pekisko Creek, and as such, the
FIGQGs were applicable. The FIGQGs are also protective of the inhalation of contaminants indoor air for human
receptors. T