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March 28, 2016

Public works and Government Services Canada
John Cabot Building

10 Barter's Hill

St. John's, NL

A1CST2

Ms. Lisa McFarlane
PWGSC Project Manager

Attention:

Risk Management/Remediation Options Analysis for Lead Impacted Surface Soil at
the Cape Spear Light Station {Parcel 2014-1), Cape Spear, NL
{LL 507, DFRP No. 00358)

1.0 Introduction

The Cape Spear Light Station (LL 507, DFRP No. 00358) site (hereafter referred to as
the “Site”} is located at Cape Spear, roughly 10 km east of 5t. John's, NL. It is located
adjacent to the Parks Canada Cape Spear National Historic Site, which is also famous
for being the most easterly point of land in North America. In the summer months,
Jarge numbers of tourists visit the Naticnal Historic Site facilities and the light station.

Pians have recently been made to transfer a portion of the Site (i.e., Parcel 2014-1, an
approximately 689 m? area near the light tower that includes the dwelling structure;
referred to as Area 1) to the Canadian Coast Guard Alumni. Previous environmental
studies have indicated that lead concentrations in solls at the Site pose a potential
human health risk for both Site visitors and Site workers.

2.0 Previous Investigations

The Cape Spear Light Station Site has undergone a number of environmental site
assessment (ESA}, human health risk assessment (HHRA) and ecological risk
assessment [ERA) activities since 1995. This has included the following:

« 1995: Enviranmental Audit/Baseline Assessment;

* Anuntitled and undated repert on soil impacts and contamination {(estimated to
be from the late 1990s);

s 2007: An environmental site assessment and human health and ecological risk
assessment (JW, 2007);
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e 2012-2013: A Phase Il ESA and update/validation study of the 2007 HHRA and
ERA (Dillon, 2013a); and

e 2013: Letter RE: Liabilities and Recommendations — Cape Spear Light Station
(Dillon, 2013b).

The major outcome of these assessments was the conclusion that Site soil is impacted
by lead (Pb) at a number of locations, at concentrations that suggest a potential
human health risk for both Site visitors (tourists} and Site workers (i.e., DFO and/or
CCG employees). Lead-impacted soil at the Site is therefore considered to represent
an environmental liability for DFO (Dillon, 2013b).

3.0 Objectives

PWGSC (on behalf of DFQ) retained Dillon Consulting (hereafter referred to as
"Dillon"} to identify the area{s) of the parcel that will require remedial and/or risk
management activities by calculating updated Site Specific Target Levels {SSTL's) for
lead in soifs and the Exposure Point Concentrations (EPC’s) for the removal of lead
impacted “hotspots” from the Site. The results of this process indicated that the
revised SSTL for a toddler tourist receptor at the Site is 740 mg/kg and that removal
or capping of soils in two areas (Area 1: TP14, and Area 2: TP22, TP30, TP34, and
TP35) would result in an EPC below 740 mg/kg.

The resulting report, "Preliminary Risk Management Planning Activities Related to
Lead in Soil at the Cape Spear Light Station, NL” (January, 2016), can be found in
Attachment 4,

Based on these findings, Dillon has completed an analysis of remedial/risk
management options for these areas, the details of which are outlined below.

4.0 Liabilities

4.1 Lead Concentrations in Soils

As previously outlined, lead concentrations in surface soil represents 2 potential
unacceptable risk to toddler tourist/visitor{s), and is therefore considered to be a DFQ
liability.
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4.2 Lead Contaminated Soii Disposal Options

A majority of the soil samples in the areas to be remediated/ risk managed
contained lead (and other metals) at concentrations above the CCME Soil Quality
Guideline for the Protection of Environmental and Human Health for an industrial site
which is the landfill disposal guideline used by the Government of Newfoundland and
Labrador Department of Environment and Conservation (GNLDEC). Leachate analysis
has not been completed on these samples which is required in order to determine
whether or not the lead concentration in soil is below the provincial lead leachate
guideline for landfill disposal. If leachable lead concentrations are below these
guidelines, the materiai may be disposed of at an approved landfill site, pending the
approval of the GNLDEC and the (andfill.

4.3 Probable Source of Lead Impacts

The source of the lead impacts in surface soil s likely the flaking and peeling lead
based paint on the exterior of the buildings on-site, including the dwelling in Area 1
and the maintenance buildings in Area 2.

5.0 Remediation/Risk Management Options

As previously discussed the removal or capping of soils around samples TP14 {Area 1),
TP22, TP30, TP34 and TP35 {Area 2) resulted in an EPC below the revised SSTL for the
Site tourist exposure scenario for a toddler. The resulting extent of lead impacted
soils requiring remediation/risk management in Area 1 and Area 2 are summarized in
Table 1.

Table 1 - Extent of LEAD Impacts In Surface Soil Exceading 55TLs

itemn Approximate Quantity Total
I Area 1 Areaz
Impacted Soil Area 16 m? 82m 98 m?
Estimated Depth of 0.15 m 0.15m
Impacts
Total Volume of
Impacted Soil {rounded Iimd 13m? 16 m?
up)

The proposed areas requiring remediation/risk management in Area 1 and Area 2 are
shown on Figure 1 and Figure 2 (Attachment 1), respectively.
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Remediation/risk management options to address lead impacted surface soil were
evaluated based on effectiveness at eliminating risks and liabilities as well as
advantages, disadvantages, costs and schedule.

Remediation and/or risk management options for mitigating risks associated with
tourist exposure to lead impacted surface soils on the Site included the following:
e Option 1: Do nothing;

e Option 2: Source remaval;

e Option 3: Containment on-site (soil capping); and

e Option 4: Institutional controls,

A detailed options analysis is presented in Attachment 2. Based on sampling results
within the impacted area, the depth of soil to be removed was assumed to be 0.15
metres below ground surface (mbgs) for cost calculations.

Based on the desire to divest Area 1, the level of concern associated with the
impacted soil and the anticipated future use of the Site as a tourist destination,
source-removal is the preferred remedial / risk management option. While Option 3
{soil capping) is an effective option for eliminating unacceptable risk pathways to
tourist receptors and slightly less costly than source removal initially, due to
inclement weather experienced on this coastal property, this option would require a
leng-term monitoring and maintenance effort to protect the integrity of the cap. As
such, it is not a preferred option.

6.0 Recommendations

Based on the desire to divest Area 1, the level of concern associated with the
impacted soil and the anticipated future use of the Site as a tourist destination,
source removal is the preferred remedial/risk management option. Clean backfill
material and sod should be used to replace excavated material and reinstate the
property to its original grade and condition.

To prevent further contamination, lead based paint on adjacent buildings, including
the dwelling in Area 1 and the maintenance buildings in Area 2, should be removed
prior to remedial activities. In addition, the use of lead based paint on-site should be
discontinued.

The preferred remediation / risk management approach would consist of the
following activities:
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* Activity 1: Complete lead leachate analysis on sail to be removed from site to
determine if it exceeds the lead leachate criteria for landfill disposal.

» Activity 2: Prepare detailed specifications for the source removal work for the
contractor.

e Activity 3: Remove lead based paint on the exterior of the dwelling in Area 1 and
the maintenance buildings in Area 2 the building surface, bag and disposed of the
paint at an approved waste disposal facility to prevent further or future soil
contamination on-site and off-site.

e  Activity 4: Excavate impacted surface soll in Areas 1 and 2 (approximately 98 m?
or 16 m? of the impacted surface soil}. Transport and dispose impacted soll at an
approved disposal facility. For costing purposes, it is assumed that the soil can be
disposed of at a landfill. Backfill and compact the excavated area to grade (for
costing purposes it is assumed that this will require the same volume as was
removed (i.e. 16 m?) with clean fill. Reinstate the backfilled area with seed or sod.

» Activity 5: Collect an appropriate and representative number of confirmatory
surface soil samples adjacent to the limit of the excavated areas for lead analysis
to confirm extent of excavation area boundaries. If lead concentrations in
confirmatory soil samples are below the SSTL of 740 mg/kg, no further remedial
or risk management action is required.

A summary of costs associated with the preferred remediation / risk management
aption is presented in Attachment 3,

7.0 Closing

If you have any questions or concern, please do not hesitate to call the undersigned at
your convenience.

Yours sincerely,

Project Manager

RMA:asr
Our file: 16-3075
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FIGURES
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ATTACHMENT 2
OPTIONS ANALYSIS TABLE
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COST TABLE



Attachment 3: Cost Table

Cape Spear, Newfoundiand (DFRP No. 00358)
PWGSC {March 2016)




ATTACHMENT 4
PRELIMINARY RISK MANAGEMENT PLANNING ACTIVITIES
RELATED TO LEAD IN SOIL AT THE CAPE SPEAR LIGHT
STATION, NL (JANUARY, 2016)



January 27, 2016

Public Works and Government Services Canada
John Cabot Building

10 Barter's Hill

St. John's, NL

Ms. Lisa McFarlane
Environmental Specialist, Environmental Services

Attention:

Preliminary Risk Management Planning Activities Related to Lead in Soil ot the Cape
Spear Light Station, NL (LL 507, DFRP No. 00358)

Dear Ms. McFarlane:

Please find attached a letter report which describes revised soil S5TL calculations for
lead for the Cape Spear Lightstation Site, and which illustrates the effect of removing
iead hot spots in Site soil on site-wide s0il exposure point concentration estimates.

We trust that the information presented in this letter meets your needs and
expectations. If there are any questions or concerns, please contact the undersigned
at your earliest convenience.

Yours sincerely,

DILLON CONSULTING LIMITED

L

Do Qlatr_

D_a-wne Skinner, P.Eng., MASC.
Project Manager

Rob Willis, B.Sc., A@%ﬁm

Senior Risk Assessor/Toxicologist
Enclosure{s) or Attachment(s} - [Appendix A, B, C]

Our file: 16-3075
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1.0 Background, Scope and Objectives

The Cape Spear Lightstation is located at Cape Spear, roughly 10 km east of St. John's,
NL. it is located adjacent to the Parks Canada Cape Spear National Historic Site, which
is also famous for being the most easterly point of land in North America. In the

summer months, large numbers of tourists visit the National Historic Site facilities and

the lightstation.

The Cape Spear Light Station {LL 507, DFRP No. 00358) site (hereafter referred to as
the “Site”) has undergone a number of environmental site assessment (ESA), human
health risk assessment (HHRA) and ecological risk assessment (ERA) activities since
1995. This has included the following:

1995: Environmental Audit/Baseline Assessment,

e Anuntitled and undated report on sotl impacts and contamination (estimated
to be from the late 1990s}.

e 2007: An environmental site assessment and human health and ecological
risk assessrnent (JW, 2007}

e 2012-2013: A Phase Il ESA and update/validation study of the 2007 HHRA
and ERA (Dillon, 2013a).

e 2013: Letter RE: Liabilities and Recommendations - Cape Spear Light Station
(Dillon, 2013b).

The major outcome of the above assessments was the conclusion that Site soil was
impacted by lead {Pb} at a number of locations, at concentrations that suggest a
potential human health risk for both Site visitors (tourists) and Site workers {i.e.,, DFO
and/or CCG employees). Lead-impacted soil at the Site was therefore considered to
represent an environmental liability for DFO (Dillon, 2013b). Various remediation and
risk management options were reviewed and evaluated by Dillon (2013b). The most
preferred options were noted to be either: i) coverage (encapsulation) of impacted
soil with clean imported soil, followed by topsoil, gravel or sod as appropriate; and/or,
ii) excavation and off-site disposal of Pb-impacted soil at an approved (by
Government of Newfoundland and Labrador Department of Environment and
Conservation) disposal facility. The relative advantages, disadvantages, costs,
timeframes, and other considerations for the reviewed options were previously
provided in Dillon {2013b} and are not reproduced herein.

Dillon (2013b) had also suggested that additional surface soil sampling may be
necessary to better define the horizontal extent of impacted soil to be covered.
However, it is presently believed that Site soil Pb concentrations are sufficiently
delineated both horizontally and vertically {(which was also a conclusion of the Dillon,
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2013a report), and that any additional soil sampling at the Site could occur as part of
confirmatory sampling following soil remediation or risk management activities.

Plans have recently been made to transfer a portion of the Site (i.e., Parcel 2014-1, an
approximately 689 m? area near the light tower that includes the dwelling structure;
referred to as Area 1 in the previous JW (2007) and Dillon (2013a) reports (See
Appendix A)} to the Canadian Coast Guard Alumni. As a result of this, DFO Real
Property wishes to ensure that the transfer of this land parcel will not resultin a
situation where there could be a potential future human health risk due to the
presence of elevated Pb concentrations in Site soil, and are considering remediation
of the Pb-impacted soil within this parcel, and potentially elsewhere on the Site, as
warranted. At this time, soil hot spat removal and/or coverage remain the most
feasible remedial approaches that are being considered.

The remainder of the Site is expected to remain under DFO ownership. As some

other land parcels at the Cape Spear Light Station are owned and/or managed by
Parks Canada {including a land parcel and building to the immediate north of the 5Site),
it is anticipated that DFO will need to consult with Parks Canada on human safety
aspects related to soil Pb impacts at the Site, and the planned remediation/risk
management of the Pb-impacted sail.

Current conditions at the Site, based on review of recent photographs, suggest a
limited potential for human exposure to Pb in soil, as no bare soil areas are present.
Site soils are well vegetated with various mixed grasses and low shrubs. The non-
vegetated areas comprise exposed bedrock outcrops or gravel surface coverings on
walkways and parking areas. As such, there is presently a low likelihood that Site
visitors or workers would actually come into contact with Pb-impacted soil, and there
is no immediate potential health risk that needs to be mitigated or managed.

Due to the pending transfer of Parcel 2014-1 to the Canadian Coast Guard Alumni,
Dillon was retained by PWGSC (on behalf of DFO) to complete the foliowing tasks.

e Calculate revised and updated soil site-specific target levels {SSTLs) for Pb
that reflects the current toxicologica! and regulatory status of this substance
with respect to contaminated site HHRAs in Canada.

* Assuming that soil hot spot removal or coverage will occur as the remedial
action for the Site, estimate the new soil Pb exposure point concentrations
(EPCs) that result from the successive or sequential removal of maximum Site
soil Pb concentrations. |n other wards, iterate the effect of successive hot
spot removal on the soil Ph EPC for the Site.
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e Based on the previous two tasks, determine the Site soil sample locations that
would require removal or coverage such that the site-wide EPC falls below
the updated soil SSTLs for Pb. This information is anticipated to be used to
develop a Risk Management Plan/Remedial Action Plan (RMP/RAP} far the
site (development of a Site RMP/RAP is not within the current scope of work).

This approach to soil remediation and risk management has been successfully applied
at a number of DFO-owned sites in Atlantic Canada over the past several years.

2.0 Soil SSTLs for Lead {Pb)
JW (2007) HHRA

JW (2007) calculated soil SSTLs for lead using a two-step process. First, standard
Health Canada equations for soil ingestion, soll inhalation and dermal contact with
s0il, along with Health Canada and Atlantic RBCA receptor and exposure parameters,
the Site s50il lead EPC (at the time), and a human toxicity reference value (TRV) for Pb
of 3.57 pg/kg body weight/day, were used to calculate hazard quotients under two
exposure scenarios: i) site worker; and, ii} site visitor (tourist). The SSTLs were then
calculated as follows:

SSTL = {THQ {i.e., 0.2) X Soil EPC] / HQ

This approach yielded soil S5TLs for Pb of 445 mg/kg and 2982 mg/kg, for the tourist
and worker scenarios, respectively. Further details are provided in JW (2007).

Dilion (2013a) HHRA Validation

In the HHRA validation study, it was determined that the original exposure scenarios
and their associated conditions and parameters (from the 2007 HHRA) remained
reasonable and valid overall, and had been previously accepted by PWGSC. The most
significant change since the 2007 HHRA was noted to be a change in the Pb TRV.
Specifically, the Pb TRV of 3.57 pg/kg body weight/day (which was formerly a Health
Canada-recommended TRV based on a World Health Organization evaluation) was
rescinded by Health Canada in 2009, and was no longer considered to be adequately
protective of human health. Similar actions were taken in many other countries.

Between 2009 and 2012, Health Canada had recommended that @ MOE (1994) Pb
TRV of 1.85 pg/kg body weight/day be used instead of 3.57 ug/kg body weight/day.
Health Canada rescinded this value as well in late 2012 (for the same reasons), but
has yet to develop a new or alternate TRV. At the time of the HHRA validation study

|
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(which began in the Fall of 2012}, the MOE {1994) TRV was still widely used in
contaminated site HHRAs conducted throughout Atlantic Canada.

Given the change in the Pb TRV status, sail SSTLs for Pb were updated in the Dilion
{20133) validation study. As the original exposure scenarios and their associated
conditions and parameters {from the 2007 HHRA) were considered to remain
reasonable and valid, the S5TLs were adjusted by simply ratioing the 2007 SSTLs by
the change in magnitude between the former Health Canada and MOE {1994) TRVs
{i.e., 3.57 pug/kg body weight/day and 1.85 pg/kg body weight/day differ by a factor of
1.93). This was considered a valid estimation approach in that the HHRA and 55TL
equations are all linear. Thus, the 5STLs change by the same magnitude as the change
in TRV values. This adjustment resulted in revised sail $5TLs for Pb of 231 mg/kg and
1545 mg/kg for the tourist and worker scenarios, respectively.

Based on the revised soil 55TLs, Dillon (2013a) reported that there was now a
potential need for soil remediation or risk management at the Site. Further details
are provided in Dillon {2013a,b).

Current Soil 55TL Approach

While there are a few different ways that soil 55TLs can be calculated, the most
recent HHRA templates for use at DFO sites in NL have tended to rely on the human
health-based soil quality guideline equations for both non-carcinogens and
carcinogens, from the CCME (2006) Soil Quality Guideline Protocol, or modifications
of these CCME equations.

For consistency with most recent HHRAs of DFO-owned sites in NL, this same
approach was taken herein to calculate revised and updated soil site-specific target
levels (SSTLs) for Pb that refiect the current toxicological and regulatory status of this
substance with respect to contaminated site HHRAs in Canada.

Since the Dillon (2013a) validation study was conducted, it has become increasingly
less accepted across Canada to continue to rely on the MOE (1994} Pb TRV. Itis now
widely considered that this value is no longer scientifically defensible, and is likely not
sufficiently protective of human health given the current weight of evidence for the
human toxicological effects of Ph. As noted, Health Canada rescinded the use of the
MOE (1994} TRV for use in federal contaminated site HHRAs in late 2012. MOE (now
known as Ontario Ministry of Environment and Climate Change, or MOECC) is
currently in the process of reviewing their human health-based TRV far Pb, and while
the review is not yet complete, it is expected that a new MOECC Pb TRV will be
significantly lower than 1.85 pg/kg body weight/day. While it is acknowledged that
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this MOE (1994) TRV is still used in some HHRAs of federally owned contaminated
sites in Atlantic Canada {including some within NL), its continued use can no longer be

supparted.

Due to the continued absence of a TRV option for Pb from Health Canada, a
collaborative initiative was undertaken in 2015, on behalf of PWGSC and DFO
(Maritimes and Gulf Region), to develop an interim Pb TRV that reflects the current
state of the science on Pb human toxicology, and that can be applied at DFO-owned
sites throughout Atlantic Canada in a consistent manner. The interim Pb TRV
development process is described in Rae et al. {2015}, and represents the current
consensus of toxicologists and risk assessors from three consulting firms that have
been actively involved in Atlantic region federal contaminated site HHRAs for many
years. The current recommended interim Pb TRV is a risk-specific dose (RsD) of 1.1
ng/kg body weight/day that applies to all human receptor age classes. It has a very
similar basis as a recent BC MOE (2013) interim Pb TRV, and draws upen recent
avaluations from international regulatory bodies {including the World Health
Organization, European Food Safety Authority and U.S. EPA) that Health Canada
currently recommends as sources to be consulted when assessing Pb at federal
contaminated sites. The RsD reflects the abundant literature and weight of evidence
which suggests Pb does not act as a threshold chemical (e.g., CCME, 2012; Health
Canada, 2013; Healy et al., 2010; EFSA, 2010; WHO, 2011), and it applies equally to all
environmental routes of exposure, Given the rescinded status of the MOE (1994} TRV
and the continuing lack of any TRV option from Health Canada, this RsD is
recommended for use as an interim Pb TRV until Health Canada or another major
regulatory agency produces an equally or more defensible TRV of their own.

The interim RsD of 1.1 pg/kg body weight/day has therefore been used to calculate
the updated soil Ph S5TLs for this Site.

While the TRV change is once again the major change that affects the development of
soil SSTLs for Pb, the revised SSTL calculations also reflect current HHRA guidance
{primarily from Health Canada) in relation to human exposure and receptor
parameters (including oral and dermal RAFs), exposure frequency and duration
amortization guidance for Pb (and other developmental toxicants),
guidance/approaches for addressing the background estimated daily intake (EDI) term,
and NL-specific background soil concentration estimates for Pb (as reported in
PWGSC, 2011). Guidance and recommended values for a number of these parameters
has changed since 2007 and since 2012-2013.

The revised soi! $STLs for Pb continue to be consistent with the original worker and
tourist exposure scenarios that were developed in the JW {2007) HHRA. It is noted
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though that these original scenarios were highly conservative and likely substantially
overestimate the amount of time that the applicable human receptors would likely
spend on the Site. Thus, upon further consideration of current and anticipated future
Site use patterns, and discussion with PWGSC and DFQ, it was decided that the
original assumed exposure duration and frequency terms for the Site exposure
scenarios should be modified slightly in order to make them more realistic (yet still
appropriately conservative). The revised SSTL calculations for the tourist and worker
scenarios therefore utilize modified assumptions for exposure frequency and duration,
as follows:

s Tourist Scenario (toddler receptor): Exposure assumptions were modified
from 8 hours/day, 3 days/week, 52 weeks/year to 8 hours/day, 1 day/week,

52 weeks/year.

¢  Worker Scenario {adult): Exposure assumptions were modified from 10
hours/day, 7 days/week, 52 weeks/year to 10 hours/day, 5 days/week, 48
weeks/year.

While these modified assumptions are believed to reflect more realistic estimates of
exposure frequency and duration for the two exposure scenarios, they are still
considered to be conservative and protective, and likely continue to overestimate the
amount of time that human receptors would actually spend at the Site.

Another exposure-related modification to the revised S5TLs, discussed with PWGSC
and DFOQ, is the incorporation of a winter cover factor into the S5TL equations. A
winter cover factor accounts for the fact that during winter months, contact with Site
soil is essentially negligible due to snow/ice cover, and/or frozen soils. Clearly, show
and/or ice cover provides a physical barrier to soil contact. Even when no snow or ice
cover layer is present in winter months, frozen soils do not adhere to skin and do not
generate dust. Also, during winter months, workers or visitors at the Site would likely
have little to no exposed skin that would come into contact with Site soil due to
wearing gloves, mitts, and other winter apparel. Winter cover factors are commenly
applied in human health risk assessments to provide more realistic and meaningful
estimates of exposure and risk.

A winter cover factor of 0.75 was determined for the Site based on Environment
Canada climate normals data for Petty Harbour, Logy Bay, 5t. John's West CDA, and 5t.
John's A climate stations

(http://climate.weather.gc.ca/climate normals/index e.html). These are the closest
Environment Canada climate stations to the Site (i.e., within 10 km of the Site).
Climate normals data from these stations (from 1981-2010) for the parameters of
average daily temperature, days with snowfall, and snow depth, suggest that Site soil
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may conservatively be assumed to be available for direct contact nine (9) months of
the year. Site soils would unavailable for direct contact for three {3) winter months of
the year due to snow/ice cover and frozen soil conditions. The winter cover factor of
0.75 reflects 9/12 months where the Site soil is available for potential human contact
{i.e., 9/12 =0.75).

The relevant operable exposure pathways and routes that were considered in the soil
SSTL equation are: soil ingestion, dermal contact with soil, and inhalation of
resuspended soil/dust.

The following equation {modified from CCME, 2006 and BC MOE, 2013 soil quality
guideline equations) was used to develop the revised soil S5TLs for Pb.

{RsD * SAF}* BW

[y A —— + BSC|

(RAF,, * IR, ¥ET |+ |RAF, IR, * ET, [+ [RAF, * DR* ET , 0, |}

Where: RsD = Risk-specific dose (the 2015 interim Pb TRV} (mo/kg bw/day)
SAF = soil allocation factor (unitiess)
BW =  body weight (kg)
RAFus = relative absorplion factor (oral) (unitless)
IRs = soil ingestion rate (kg/day)
ETinc = exposure term for soil ingestion pathway (unitless)
RAF; = relative absorption factor (inhalation) (unitless)
IRa = soil inhatation rate (ko/day)
ET = exposwre lerm for soil inhalation pathway {unilless)
RAFo = relative absorption factor (dermal} {unitless)
DR = soil dermal contact réte (kgiday)
ETozanm =  exposure term for soil dermal contact pathway (unitless)

B8SC = hackground soil concentration {(mg/kg)

]
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The SSTL calculations for the worker and tourist exposure scenarios are pravided in
Appendix B. The winter cover factor of 0.75 was applied to the £T terms in the S5TL
calculations (i.e., ET x Winter Cover Factor).

Because the recommended TRV is a RsD, rather than a threshold-based TD! or similar
type of TRV (e.g., reference dose}, there is no need to subtract an estimated daily
intake (EDI) term from the TRV. Precedent for this exists in BC MOE (2013). Also,
CCME (2012) acknowledges that the EDI term could arguably be eliminated from the
soil quality guideline equation for Pb, in recognition that Pb has no known threshold
for its critical toxicological effects in humans.

The SAF term was set at 0.2, which is consistent with current contaminated site risk
assessment practices in Canada for many years.

Using the above equation, the revised SSTL for the Site worker scenario is 2300 mg/kg,
and the revised 5STL for the tourist scenario is 740 mg/kg (the 55TLs are rounded to
twao significant figures).

3.0 Iteration of New EPCs Via Successive (Sequential) Hot Spot Removal

In most HHRAs, the upper 95% confidence limit of the arithmetic mean {UCLMS5]) is
the most common statistic used to represent the exposure point concentration {EPC).
Most regulatory agencies recognize that the best approximation of the EPC, often
referred to as the "true mean”, or "the concentration most likely to be contacted over
time", is the UCLM95. To derive the UCLM95 values for the Site soil lead
concentration data, the U.S. EPA computer program, ProUCL™ Version 5.0 was used.
The U.S. EPA recommends the use of ProlUCL when calculating EPCs for use in HHRAS
of contaminated sites. ProUCL determines the most appropriate UCLMS5 value for a
dataset, given its distribution and characteristics. A number of statistically valid
methods to calculate a UCLMS5 can be run simultaneously, with the program
recommending the most appropriate or statistically robust value(s) to select.
However, according to its user guidance, ProUCL can only determine robust and
refiable UCLMB95 values if the sample size is at least eight {8). As the sample size for
Pb concentrations within the Site soil chemistry dataset is {arger than this (i.e., N=41),
it was possible to calculate adequately robust UCLMSS soil Pb EPCs, throughout the
iterative process.

The iterative approach involved successively removing the maximum soil Pb
cancentration (i.e., hot spot removal}, then recalculating the UCLMSS. This was
conducted until the UCLM95-based EPC was below the revised soil 55TLs for Pb. The
results of this process indicate which Site soil sample locations merit remediation or
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risk management such that a post-remediation/risk management EPC for Pb would
not exceed the revised soil 55TLs. The iterative process is shown in Appendix C, and
summarized in Table 1, below.

in calculating the UCLM95-based EPCs for Pb in Site soil, the following
tasks/conditions were conducted/applied, many of which tend to bias the UCLM95-
based EPCs high:

All off-site background soil samples were removed from the Site soil
chemistry dataset.
For Site soil samples with corresponding iaboratory or field duplicates, the

higher concentrations out of the original and duplicate samples were retained.

For Site soil samples with analytical results for Pb below the laboratory
reported detection limit {i.e., <RDL}, the <RDL values were assumed to equal
the RDL.

Prior to calculating UCLMS5-based EPCs, Dillon re-reviewed the laboratory
certificates of analysis, as well as the accompanying laboratory guality
assurance reports for the Site soil Pb data {(which was presented in JW, 2007
and Dillon, 2013a). The review focused on laboratory performance with
respect to the RDLs that were achieved, percent surrogate recoveries, lab and
field duplicate results and relative per cent difference or absolute difference
(when lab duplicates are compared to original sample results), matrix spikes,
method blanks, and spiked blanks. No major analytical issues were identified
that would affect the use of these data in a HHRA or risk management
evaluation. Thus, the Site soil chemistry data were considered to be of
adequate quality, and appropriate for the purposes of EPC calculation.

As the measured Pb cancentrations in Site soil represent potential
cancentrations that human receptors could come into contact with, no
attempt was made to conduct statistical outlier tests to remove extreme
values {high or low) from the Site soil chemistry datasets. Thus, the EPC
calculations for Pb included the presence of potential extreme values.

As the calculated options for a UCLMS5 generated by ProUCL 5.0 can vary
considerably (as a function of the underlying assumptions in the statistical
models, and the soil data distribution type), some degree of professional
judgment is typically necessary in selecting the most appropriate UCLM95
value for use as the EPC. Key considerations often include the data
distribution type, the significance level associated with the UCLM35
calculation methods {i.e., ProUCL-recommended values are not always at the
95% significance level), any warnings generated by the ProUCL 5.0 software,
and the magnitude of the calculated UCLMB9S options.
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Tablel UCLMSS-Based EPC Iteration From Successive (Sequential) Hot Spot

Removal

- = Sample ID for
:;:‘g;iz:t::;z:: Ph C“g:::::':t; i:‘e(:?g"/::) Removezi Maximum  Resufting UCLMS5-
N) e Site Sail Pb Based EPC {mg/kg)

Concentration {mg/kg)
41 None removed  Not applicable 2387"
40 11,000 JW TP34-bsl 1654
398 72060 JW TP30-bsl 1170
38 4600 IW TP35-bsl 873
. JW TP14-bsl

36 2400 (two locations) W TP22-bs1 632
35 2200 Dillon 5511 351
34 1600 Dillon 5512 290
33 820 Dillon 5513 264
32 780 IJW TP17-bsl 222
31 620 JW TP&-bsl 200
30 400 Dillon 8525 191
Notes:

All spil samples were collected from the 0-0.15 m depth interval due to a shallow soil profile

and bedrock presence at shallow soil depths across the Site

Bold and italics denoctes EPC is below DFO/CCG worker scenario SSTL.

Bold denctes EPC is below tourist scenario SSTL.

IW = Jacques Whitford.

a This EPC estimate varies from that presented in Dillon {2013a). in that report, the
UCLMS5-based EPC was considered to be 1911 mg/kg based on the resemblance of the
Pb soil concentration distribution to a lognarmal distribution and professional
judgment. However, use of a newer version of ProUCL than was available in 2012 and
2013 {which includes updates to the embedded statistical models and algorithms) and
review of the statistical output for the UCLMO5 calculation suggests that the Pb
concentration distribution in Site soil is likely non-parametric rather than lognormal.
Thus, the recommendad non-parametric UCLMS5 value fram ProUCL is considered mare
appropriate than 1911 mg/kg, which assumes a lognormal data distribution.

A figure showing the location of the Pb soil hot spots that would need to be removed
in order to have a Pb EPC below the two SSTLs is provided in Appendix C.

Based on the information presented in Table 1, five (5} Site soil Pb hot spots would
require removal or coverage for the EPC to be below the tourist scenario SSTL. Only
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one (1) Site soil Pb hot spot would require removal or coverage for the EPC to be
below the worker scenario SSTL.

4.0 Next Steps for Risk Management Planning

As previously suggested in Dillon {2013a,b), excavation and/or coverage of the Pb hot
spots in Site soil remain the most feasible and effective remedial and/or risk
management options. Of these, excavation of the hot spot areas, followed by
placement of clean imported fill, topsoil and sod would be the most effective and
permanent option. Coverage of the hot spots would require some form of iong term
inspection and maintenance to ensure that the Pb-impacted soils remain under the
cover layer,

It is anticipated that the information contained in this letter will be used to develop a
remedial action plan (RAP) or risk management plan (RMP) for Pb-impacted Site soils.
1t Is expected that the RAP or RMP would finalize estimates of the areal extent and
volume of impacted soil that would require remediation or risk management, and
penerate applicable cost estimates associated with the selected option.

Some other options that may also reduce/prevent potential Pb exposure, and that
may merit consideration in the RAP or RMP, include:

e Diverting current walkways to avoid the areas of greatest Pb soil impacts.

» Building wooden decks and/or walkways over the areas with the highest soil
Pb concentrations.

+ Develop a maintenance plan for the Site buildings and structures to prevent
flaking paint chips from coming off the buildings and structures and
potentially re-contaminating the Site surface soil (e.g., this could involve
installing vinyl siding over current painted surfaces where feasible).

e Ensure that lead-based paints are no longer used at the Site.

Following RAP or RMP implementation, confirmatory Site soil sampling will be
required in order to verify that areas of elevated Pb soil concentrations have been
effectively removed and/or covered such that potential exposure is prevented.

Site soil sampling other than for post-remediation/risk management confirmatory
purposes does not appear to be warranted in that horizontal and vertical delineation
of Site soil Pb impacts was achieved in the Dillon (2013a) assessment.
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APPENDIX A
LAND PARCEL TO BE TRANSFERRED TO CCG ALUMNI
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APPENDIX B
SOIL SSTL CALCULATIONS FOR Pb
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