TOTAL SUSPENDED SOLIDS LIMIT
FOR CONSTRUCTION SITE WATER

OLD SLYS LOCKSTATION,
SMITHS FALL, ONTARIO

Report prepared for:

AEL Environment

1705 Argentia Road, Unit 3
Mississauga, ON

L5N 3A9

Report prepared by:

ECOMETRIX INCORPORATED
6800 Campobello Road
Mississauga, Ontario

L5N 2L8

18-2490
August 2018



TOTAL SUSPENDED SOLIDS LIMIT
FOR CONSTRUCTION SITE WATER

OLD SLYS LOCKSTATION,
SMITHS FALL, ONTARIO

Fei Luo, Ph.D.
Environmental Engineer

Y
Vana d@‘ﬂ%

Lara Alves Beese, Ph.D. QPra
Project Manager

Don Hart, PhD.
Senior Reviewer




sty TSS Concentration Site Water Limit
Executive Summary

EXECUTIVE SUMMARY

EcoMetrix was retained by AEL Environment, on behalf of Parks Canada to develop a total
suspended solids (TSS) concentration limit for releases of construction site water to surface
water during planned construction work for the Old Slys Lockstation in Smiths Fall, Ontario.
This TSS concentration limit will be used to trigger mitigation measures that may be needed
during construction should the TSS concentration limit be exceeded in construction site
water during a storm or unscheduled release.

A step-wise approach was followed to derive the TSS construction limit:

1) A mass balance equation was used to predict water concentrations of contaminants
at different TSS levels in water, based on concentrations of contaminants in
sediment and soil samples collected by AEL (2018) during a recent environmental
site assessment.

2) Predicted water concentrations of contaminants were compared against the long-
term WQGs protective of aquatic life to assess potential risks to aquatic life in the
receiving environment.

3) The potential for mixture toxicity from the predicted water concentrations of
contaminants was evaluated using an additive toxic unit approach and short-term
WQGs or acute toxicity values.

4) A TSS limit value was selected that would be protective for both the physical effects
of TSS and the effects of TSS associated contaminants.

5) An uncertainty evaluation was conducted to address potential uncertainties
associated with the recommended TSS construction limit.

A TSS construction limit of 25 mg/L was recommended with an “equivalent” turbidity value
of 8 NTU. Itis recommended that the Contractor carrying out the planned construction
work, collect site-specific data to refine the TSS turbidity-relationship, and either confirm the
NTU value or set a revised site-specific NTU value corresponding to TSS of 25 mg/L.
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Abbreviations

Abbreviations

APV: Aquatic Protection Value

CCME: Canadian Council of Ministers of the Environment

CCREM: Canadian Council of Resource and Environment Ministers

CCC: Criterion Continuous Concentration
CMC: Criterion Maximum Concentration
COC: Contaminants of Concern

HWS: Hot Water-Soluble

ISQG: Interim sediment quality guideline

MECP: Ministry of Environment, Conservation and Parks

NTU: Nephelometric turbidity unit

PAH: Polycyclic Aromatic Hydrocarbon
PCB: Polychlorinated Biphenyl

PHCs: Petroleum Hydrocarbons

PWQO: Provincial Water Quality Objectives
SAR: Sodium Adsorption Ratio

SEV: Severity-of-ill-effects

TSS: Total Suspended Solids

TU: Toxicity Unit

VOCs: Volatile organic compounds

WQG: Water Quality Guideline
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Introduction

1.0 INTRODUCTION

EcoMetrix was retained by AEL Environment (AEL), a division of Aeon Egmond Limited, on
behalf of Parks Canada, to develop/recommend a total suspended solids (TSS)
construction limit for releases of construction site water to surface water during planned
construction work for the Old Slys Lockstation in Smiths Fall, Ontario. The purpose of the
TSS construction limit is to prevent possible exposure to concentrations of TSS or
associated contaminant concentrations above safe levels for aquatic life in the receiving
environment (Rideau River), by triggering mitigation measures should the TSS
concentration limit be exceeded in construction site water during a storm or unscheduled
release.

The Canadian Council of Ministers of the Environment (CCME) water quality guideline
(WQG) for TSS of 25 mg/L above background level for any short-term exposure (e.g. 24-h
period) under clear flow conditions (CCME, 2002) was initially considered as a value that is
protective for physical effects. This WQG is also appropriate because a storm event and
unscheduled release of TSS into the receiving environment is considered to be a short-term
event. This WQG is based on an adult salmonid severity-of-ill-effects (SEV) concentration-
duration-response model from Caux et al. (1997). Based on this model, a TSS
concentration above a 25 mg/L for 24 hours may cause behavioural and low sublethal
effects on fish.

In order to have a fixed value of TSS as a limit, we have made a conservative assumption
that the background level of TSS in river water may be as low as zero. Thus, a 25 mg/L
concentration of TSS is considered as the objective to avoid physical effects on aquatic life.
Concentrations of other contaminants that could be associated with 25 mg/L TSS, and with
lower and higher values of TSS, were explored to see if these levels would be protective in
terms of potential chemical effects on aquatic life.

18-2490
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2.0 BACKGROUND
2.1 Objective

The objective of this work was to determine an appropriate TSS construction limit for
releases of construction site water to surface water, which would trigger mitigation
measures should the TSS concentration limit be exceeded in construction site water during
a storm or unscheduled release, at the Old Slys Lockstation.

The planned construction work, which is managed by Parks Canada, is expected to occur
in the Fall of 2018. The proposed construction work may include:

Construction of upstream and downstream cofferdams;
De-watering of work areas;

Removal of algae, debris and zebra mussels;
Saw-cutting and raking mortar joints;

Removal of deteriorated stones/materials;

Potential for excavation behind lock/approach walls;
Masonry/grouting; and

Landscaping, site reinstatement to previous condition.

2.2 Environmental Site Assessment

In 2017, AEL (2018) completed an environmental site assessment (ESA) for Old Slys
Island, located south of the lock station (Figure 1). In the 1960’s, the Island was used as a
landfill by the Town of Smiths Falls. The landfill was not lined or capped and is of potential
environmental concern due to the buried landfill materials.

AEL (2018) noted that the opening and closing of the locks causes vertical groundwater
fluctuations on the Island between 1.5 m near the locks and 0.4 m away from the locks.
This lock system effectively “flushes” water into the island when the locks are filled and

enables groundwater to seep out when the locks are emptied.

As part of their investigation, AEL (2018) collected soil, groundwater, sediment, surface
water, and/or seepage samples across the Island, and in areas along and in the lock
system. These samples were submitted to an accredited laboratory for the analyses of
petroleum hydrocarbons (PHCs), volatile organic compounds (VOCs), metals and
inorganics, polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs).
When compared to applicable federal (i.e. Canadian Council of Ministers of the
Environment (CCME) and Federal Contaminated Sites Action Plan Guidance) and
provincial (i.e. Ontario Regulation 153/04 and Provincial Water Quality Objectives (PWQO))
guidelines, the following contaminants were identified as contaminants of concern (COCs):

e Soil -PHCs, metals, VOCs and PAHSs;
o Groundwater — PHCs, metals and inorganics, VOCs and PAHS;

18-2490
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e Sediment — Metals and PAHSs;
e Surface Water- Inorganics; and
e Seepage — metals.

The soil, sediment, surface water and seepage results collected as part of the AEL (2018)
environmental site assessment of the Island were evaluated and used for this assessment.

18-2490
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Figure 1: AEL (2018) monitoring locations, August 2017.
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3.0 Regulatory Context

Although the Old Slys Lockstation is under federal jurisdiction, various federal and
provincial regulatory statues were considered to determine an appropriate TSS limit for
construction site water to trigger mitigation measures should the TSS concentration limit be
exceeded during a storm or unscheduled release. These statues include:

e Canadian Environmental Protection Act, 1999 (federal);

o Fisheries Act (federal)

e Species at Risk Act (federal);

e (Ontario) Environmental Protection Act (provincial);

¢ Ontario Water Resources Act (provincial); and

¢ (Ontario) Endangered Species Act (provincial).
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Assessment Approach

4.0 Assessment Approach

Sediment may be disturbed and suspended in the surface water during the construction of
the cofferdams, dewatering of work areas, removal of aquatic biota (e.g. algae and zebra
mussels) and debris, and excavation activities behind the lock/approach walls. Soil along
the lock/approach walls may also be disturbed and transported into the surface water
through the removal of deteriorated stones and materials, land run-off, especially after a
storm, or landscaping activities. Aquatic biota may be exposed to suspended solids (i.e.
sediment and soils) through direct contact or ingestion of the suspended solids. Aquatic
biota may also be exposed to contaminants associated with the suspended solids, or
partitioning from the solids to surface water, through direct contact, incidental ingestion, and
uptake through the food chain. These potential exposure pathways to aquatic biota were
considered in this assessment.

4.1 Approach

The following step-wise approach was used to assess the validity of using the TSS limit of
25 mg/L or the need for a lower TSS construction limit to trigger mitigation measures should
the TSS concentration limit be exceeded during a storm or unscheduled release:

1) A mass balance equation was used to predict water concentrations of contaminants
at different TSS levels in water, based on concentrations of contaminants in
sediments and soils collected by AEL (2018). A series of TSS concentrations
between 5 and 100 mg/L were incorporated into the model. The lower TSS value is
the CCME (2002) long-term (24-hours to 30 days) guideline value for clear flow
conditions. The upper TSS value is intended to represent a TSS water
concentration that could arise during an unscheduled release.

2) Surface water and seepage water quality data collected by AEL (2018) were used in
the mass balance equation as background surface water contaminant
concentrations.

3) Predicted water concentrations of contaminants (TSS-associated plus background
concentrations) were compared against the long-term WQGs protective of aquatic
life. Exceedance of the long-term WQGs was considered to represent potential risks
to the health of aquatic life. This is conservative because most storm events would
not last long enough to result in long-term exposures at contaminant concentrations
associated with a storm event release. The durations of toxicity tests used in
developing long-term WQGs vary with organism type: greater than 7 days for fish
and plants, 96-h for invertebrates, and 24-h for algae (CCME, 2007).

4) The potential for mixture toxicity for the predicted water quality concentrations was
also evaluated using an additive toxic unit approach and short-term WQGs or acute
toxicity values.

5) A TSS limit value was selected that would be protective for both the physical effects
of TSS and the effects of TSS associated contaminants.

18-2490
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Assessment Approach

6) An uncertainty assessment was also completed to address potential uncertainties
associated with the recommended TSS limit for release of construction site water.

4.2 Data Selection

Sediment, soil and water chemistry data from the recent sampling effort by AEL (2018) was
initially screened for inclusion in the assessment based on the location where the sample
was collected in relation to the proposed construction activities and potential exposure
pathways to aquatic biota. A total of seven (7) sediment/soil sampling locations and five (5)
surface water/seepage sampling locations were identified:

e Sediment chemistry collected near the lock system (i.e. SED3 and SED5) was
selected and used to represent sediment contaminant concentrations that may be
disturbed and suspended during construction activities within the lock system;

e Soil chemistry data collected located within 30 meters (i.e. BH11/17, BH12/17,
BH13/17, MW7/17 and MW10/17) from the lock system was selected and used to
represent potential soil transport into the receiving environment from natural run-off
or after a storm event, landscaping activities, and/or the removal of deteriorated
stones and materials along the shoreline/embankment;

o Surface water chemistry (i.e. SW1, RR3, and SW7) collected within and near the
lock system was selected and used to represent background water quality; and

o Seepage chemistry (i.e. SW3 and Lock 1) collected at the locks was selected and
also used to represent background water quality. These samples could contribute to
background water quality during the opening and closing of the locks because the
lock system effectively “flushes” water into Old Slys island when the locks are filled,
which enables groundwater to seep out into the receiving environment when the
locks are emptied.

Figure 2 shows the locations of the sediment, soil, surface water and seepage chemistry
data used for this assessment.

18-2490
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Figure 2: Sediment, Soil, Surface Water and Seepage Sample Locations Used for the
Assessment.

The sediment and soil chemistry data were further screened by:

e selecting the maximum soil concentration for each contaminant for each borehole
where soil samples were collected and analyzed for different soil strata;

¢ excluding sediment and soil chemistry parameters that were not detected in at least
one (1) of the seven (7) sediment/soil samples. This approach was considered
reasonable because most of the detection limits for the individual contaminants
were below the applicable federal and provincial guidelines considered by AEL
(2018), and it is unlikely that these non-detected contaminants will limit risks to
aquatic biota exposed to suspended solids;

e excluding parameters/contaminants such as pH, conductivity, sodium adsorption
ratio (SAR), and hot water-soluble boron (HWS boron) measured in sediments and
soils because they are not considered to be aquatic life toxicants; potential adverse
effects of conductivity, SAR, and HWS boron are limited to terrestrial plants;

e excluding PHC Fraction 3 and Fraction 4 because these fractions are sufficiently
insoluble in water (CCME, 2008); and

18-2490
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excluding PCBs because the environmental exposure to PCBs is predominantly via
sediment, soil, and/or tissue, and the CCME (2001a) Canadian interim sediment
quality guideline (ISQG) of 60 pg/g for PCBs for the protection of aquatic life is far
above the maximum measured sediment/soil concentration of 0.19 pg/g.

Based on the above screen, the following sediment and soil contaminants were considered
for this assessment:

PHCs

VOCs

Metals

F1(C6-C10)

1,4-Dichlorobenzene
Ethylbenzene

and Other Inorganics

Antimony (Sb)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Chromium (Cr)
Cobalt (Co)

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b/j) fluoranthene

F2 (C10-C16)

Toluene
Trichloroethylene

Copper (Cu)
Cyanide (CN-)
Lead (Pb)
Mercury (Hg)
Molybdenum (Mo)
Nickel (Ni)
Selenium (Se)

Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

Fluorene

Xylene (Total)

Silver (Ag)
Thallium (TI)
Tin (Sn)
Uranium (U)
Vanadium (V)
Zinc (Zn)

Indeno(1,2,3-cd) pyrene

1-Methylnaphthalene
2-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

This list of sediment and soil contaminants was used to represent the contaminants
potentially present in total suspended solids because measured values of contaminant
concentrations in suspended solids of surface water and seepage are not available. The
approach was considered to be conservative, as described in Section 6.0.

18-2490

August 2018

4.4



f .
Q_ ECOMETI’IX TSS Concentration Site Water Limit

Assessment Approach

4.3 Selection of Water Quality Guidelines
4.3.1 Long-term (Chronic)

The predicted water quality concentrations were compared against the CCME long-term
(chronic) water quality guidelines (WQG) for the protection of freshwater aquatic life to
evaluate potential long-term risks to aquatic biota exposed to suspended solids in water.
Where a CCME WQG was not available, chronic WQGs from other jurisdictions or
acceptable literature, in order of preference, were selected:

e Ontario Provincial Water Quality Objectives (PWQOs; MOEE 1994);

¢ Ministry of Environment, Conservation and Parks (MECP) aquatic protection value
(APV; MOE 2011);

¢ U.S. Environmental Protection Agency (U.S. EPA, 2018a) National Recommended
Water Quality Criteria — Criterion Continuous Concentration (CCC); and

e  Chronic benchmarks from Suter and Tsao (1996).

The PWQOs (MOEE, 1994) developed for emergency purposes were not considered for
this assessment because they have not been peer reviewed.

For selenium, the U.S. EPA (2016) selenium CCC was selected over the CCME (2018;
CCREM,1987) value because it is based on recent scientific knowledge.

Where a WQG was related to water hardness, a geometric mean water hardness of 113
mg/L as CaCOg3, estimated from the surface water and seepage samples considered in this
assessment, was used.

The selected long-term WQGs and basis of the WQGs are provided in Appendix A.
4.3.2 Short-term (Acute)

The potential for mixture toxicity for the predicted water quality concentrations was
evaluated using an additive toxic unit approach and short-term WQGs or acute toxicity
values. This provides a conservative check to be sure that combined effects from multiple
contaminants, all at their upper bound concentrations, are not toxic to aquatic life for a
short-term event, such as a storm event or an unscheduled release. In order of preference,
short-term WQGs or acute toxicity values were selected from:

e CCME short-term WQGs for the protection of freshwater aquatic life;

¢ The lowest acute toxicity values considered by the CCME in the derivation of their
long-term WQGs for the protection of freshwater aquatic life;

e Acute endpoint considered by MECP in the derivation of their APVs (MOE, 2011);

e U.S. EPA (2018a) National Recommended Water Quality Criteria — Criterion
Maximum Concentration (CMC);

18-2490
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Assessment Approach

e Suter and Tsao (1996) Tier |l secondary acute value;
e U.S.EPA (2018b) ECOTOX database, and
¢ Narcosis approach from DiToro et al. (2000).

Where the selected acute value was obtained from the MECP (MOE, 2011) or Suter and
Tsao (1996), the ECOTOX database (U.S. EPA, 2018b) was checked to see if more recent
acute toxicity values were available. If a lower acute value was reported in the ECOTOX
database (U.S. EPA, 2018b; e.g. cobalt and benzo(g,h,i)perylene), this acute value was
selected for the assessment.

The endpoints considered in the ECOTOX database (U.S. EPA, 2018b) check included the
lethal concentration (LC50), lethal time (LT50), effective concentration (EC50), and effective
time (ET50) that produces a lethal or sublethal response to 50% of the test organisms. The
test organisms considered in the ECOTOX database (U.S. EPA, 2018b) were mainly fish
and invertebrates, while the effect measurements were immobility (intoxication) and survival
(mortality).

For selenium, the U.S. EPA (2016) intermittent exposure formula was selected over other
preferred sources because it is based on recent scientific knowledge.

Where a WQG was related to water hardness, a geometric mean water hardness of 113
mg/L as CaCOs, estimated from the surface water and seepage samples considered in this
assessment, was used.

The selected short-term WQGs or acute values and their basis are provided in Appendix
A.

4.4 Water Quality Estimates

Predicted surface water quality concentrations for a series of TSS water concentrations (5,
25, 50, 75,100 mg/L) were estimated using a mass balance model (Equation 1):

Csed/soit X Crss

Equation (1)
Where:
Cw = Concentration of contaminant in water (pg/L)
Csedssoil = Concentration of contaminant in soil/sediment (ug/g)
Crss = Concentration of total suspended solid in water (mg/L)

Cekew = Concentration of background contaminant in water (ug/L)

18-2490
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Assessment Approach

1000 = Unit conversion factor (Mg sedimentsoil/ 9 sediment/soil)

The series of TSS concentrations include the CCME (2002) WQGs for suspended
sediments under clear flow for a short-term (25 mg/L) and long term (5 mg/L) exposure
duration, and the Department of Fisheries and Ocean’s Land Development Guidelines
(1992) value of 75 mg/L (above background) during design storm events for the protection
of fish habitat (where spawning areas are not situated in the receiving environment). The
upper TSS value of 100 mg/L is intended to represent a TSS water concentration during an
unscheduled release.

The 75" percentile sediment/soil concentration was used for the water quality estimates.
For non-detect samples, sample values were set equal to the reportable detection limit prior
to calculating the 75" percentile.

The 75" percentile sediment/soil concentration was considered to be a reasonable upper
bound concentration representative of suspended solids that may be present in the
receiving environment during construction activities, a storm event or an unscheduled
released.

The minimum, maximum, mean, median, 75" and 95™ percentile sediment/soil
concentrations are presented in Appendix B.

For consistency, the 75" percentile surface water/seepage concentrations, representative
of background water, were added to the predicted surface water concentrations (Equation
1). In cases where a parameter was not detected in any of the surface water/seepage
samples or where the contaminant was not analyzed by the laboratory, a background value
was not added to the mass balance equation. For non-detect samples, sample values were
set equal to the reportable detection limit to estimate the 75" percentile. The minimum,
maximum, mean, median, 75" and 95" percentile surface water/seepage concentrations
are provided in Appendix B.

The predicted surface water quality concentrations for the series of TSS concentrations,
and the comparison to the long-term WQGs, are provided in Appendix C.

Seven (7) contaminants had predicted concentrations in surface water (Appendix C) above
the long-term WQG, for at least some TSS concentrations:

e >210mg/L TSS
o Copper
o Lead

e 250mg/L TSS
0 Barium
o Cadmium
o0 Zinc

18-2490
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Assessment Approach

e 100 mg/L TSS
o Cobalt

These exceedances suggest that there may be potential risks to aquatic life for
contaminants associated with the suspended solids, for different release scenarios, and
that potential mitigation options may be needed to address these risks.

For a TSS concentration of 25 mg/L, predicted copper and lead concentrations in water
were found to exceed the long-term WQG. This comparison is conservative, since a long-
term exceedance of the TSS limit would not be permitted. The implications of short-term
exceedance of the TSS limit are considered in Section 4.5.

The long-term WQG for copper (CCREM, 1987) was derived using the U.S. EPA (1985a)
copper toxicity-hardness equation multiplied by an application factor of 0.2 to account for
uncertainty (Appendix A). If this application factor were removed, this would result in a
long-term WQG for copper of 13 pg/L. Comparison of this value to the predicted
concentrations in surface water (Appendix C) indicates that a copper exceedance would
still exist for the 50, 75 and 100 mg/L TSS concentrations, but not for the TSS level of 25
mg/L.

Currently the U.S. EPA (2007) has endorsed the use of the biotic ligand model to derive
their long-term (CCC) freshwater criteria. This approach uses metal speciation calculations
to predict metal toxicity to aquatic organisms by accounting for the toxicity-modifying effects
of major ions and dissolved organic carbon in water. This approach could not be used for
this assessment because major ions and dissolved organic carbon in water were not
measured as part of the AEL (2018) environmental site assessment. [f this approach was
used it is likely that a long-term WQG for copper of more than 13 ug/L could be derived.

The long-term WQG for lead (CCREM, 1987) was derived using the U.S. EPA (1985b) lead
toxicity-hardness equation. The predicted lead water quality concentration of 3.9 ug/L for a
TSS concentration of 25 mg/L exceeds the long-term WQG for lead of 3.7 pg/L by 5%.
However, most of the predicted concentration will be adsorbed to the suspended solids,
rather than dissolved in water. The WQG is based on toxicity tests with lead mostly in
dissolved form, and it is therefore conservative. Therefore, the small exceedance is
unlikely to produce toxicity, particularly for a short-term event.

Based on this evaluation, setting the TSS limit for construction site water to 25 mg/L is
considered to be protective of aquatic life in the Rideau River.

4.5 Mixture Toxicity

The potential for the individual contaminants in sediment and soils to mix and cause acute
(short-term) toxicity during a storm event or unscheduled release was evaluated using an
additive toxic unit (TU) approach. A TU for each contaminant was calculated by dividing
the predicted water concentration by a short-term WQG, or where a short-term WQG was

18-2490
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Assessment Approach

not available, by a literature-based acute value causing a 50% response in a biological
endpoint (e.g. mortality or immobility). The TUs for the individual contaminants were then
added together (Equation 2):

Z rv= WQG

Equation (2)

Where:

TU = Toxic Unit (unitless)

Cw = Concentration of contaminant in water (ug/L)

WQG = Is the short-term WQG or acute value causing a 50% biological response (p/L)

The model assumes a similar mode of toxicity among the contaminants included in the
sum. Where ), TU < 1, acute toxicity is not expected for the mixture of contaminants.
Where Y TU > 1, acute toxicity is possible for the mixture of contaminants.

The calculations and the ), TU values are provided in Appendix D. The > TU < 1 for the 5,
10 and 25 mg/L TSS concentrations, whereas the ), TU > 1 for the 50, 75 and 100 mg/L
TSS concentrations. The latter suggests the potential for acute toxicity.

Based on this evaluation, setting the TSS limit for construction site water to 25 mg/L is
considered to be protective of aquatic life in the Rideau River.

18-2490
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5.0 TSS Construction Site Water Limit

Based on the above evaluations, setting the TSS limit for construction site water to 25 mg/L
for a short-term duration (e.g. 24-hours) is considered to be protective of aquatic life in the
Rideau River. Based on an assumed TSS-turbidity relationship of 3:1 (CCME, 2002), the
equivalent turbidity value is 8 NTU. The TSS and turbidity limits are intended to be
compared directly to measured values in site water prior to discharge, and not increased by
river background at the time.

The TSS turbidity-relationship outlined in CCME (2002) is a generic relationship. It is
recommended that the Contractor carrying out the planned construction work, collect site-
specific data to refine this TSS turbidity-relationship, and either confirm the NTU value or
set a revised site-specific NTU value corresponding to TSS of 25 mg/L.
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6.0 Uncertainty Assessment

Although there are a number of potential uncertainties inherent in this assessment, these
uncertainties are addressed by making conservative assumptions and using site-specific
data. These assumptions are discussed with respect to uncertainties associated with the
quality and quantity of site data used in the assessment; the use of the mass balance
model; the comparison of predicted water quality concentrations to long-term WQGs; the
use of the additive TU model approach to evaluate mixture toxicity; and the selection of
acute values used for the additive TU model.

Data Quality and Quantity

The inclusion of soil samples in the analysis, and the use of maximum measured soil
concentrations for boreholes, where soil concentrations were measured at different depths,
is conservative and likely to overestimate impact because:

e contaminant concentrations in soil were often measured higher in the soil samples
compared to the sediment (Appendix B);

e maximum measured soil concentrations were often measured in subsurface soils
(>1.5 m below ground surface) (AEL, 2018) which are not likely to be introduced to
TSS in surface water runoff, due to mitigation measures during construction; and

e sediments are likely to be more disturbed and suspended in water, as compared to
soils, because most of the construction activity is likely to take place in water (i.e.
within the lock system).

For this assessment non-detect values in sediment/soil and surface water/seepage
samples were set equal to the reportable detection limit. This approach is likely to
overestimate actual contaminant concentrations.

Few sediment/soil and surface water/seepage samples were collected for inclusion in the
assessment. However, the samples that were used may likely overestimate contaminant
concentrations because the environmental site assessment (AEL,2018) was focused on
sampling areas of known or suspected contamination. Moreover, the use of the 75®
percentile in this assessment is conservative.

Long-term Water Quality Guidelines

The use of long-term WQGs in the screening of the predicted water quality concentrations
is conservative because they assume longer exposure durations than those that are likely
to occur with the release of suspended solids during a storm event or unscheduled release.

The WQGs are also conservative because they are based on toxicity tests in which
contaminants are mostly dissolved, whereas the contaminants transported with suspended
solids will be mostly adsorbed to the solids.
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Mixture Toxicity

Adding TUs from different contaminant groups (e.g. VOCs, PAHs and metals) to assess
mixture toxicity may over-predict and/or under-predict mixture toxicity because the
synergistic and antagonistic interactions of these chemicals have not been thoroughly
studied; however, the assumption of similar modes of action for all these contaminants is
likely conservative.

There are also uncertainties associated with the use of the selected acute values used to
evaluate mixture toxicity. These uncertainties may include: outdated studies or limited
studies; extrapolating results from laboratory tests to the field; differences in sensitivity
between the test organism and resident organisms; laboratory conditions that are not
representative of field conditions; the form of the contaminant used in toxicity testing is either
unknown or not representative of the form found at the site.

The use of acute values from laboratory studies tends to be conservative because these
studies typically use highly bioavailable forms of the contaminant. In field situations, the
chemical form of the contaminant may be less bioavailable, and toxicity-modifying factors
may be present that were not acting in laboratory tests. For this assessment, the lowest acute
value reviewed and used by different jurisdictions in the derivation of WQGs protective of
aquatic life were selected. In addition, acute values were also cross-checked with the lowest
acute values reported in the ECOTOX database (U.S. EPA, 2018b) to be sure that the lowest
acute value was selected for this assessment.

To have confidence in the TSS limit for construction site water of 25 mg/L, there must be a
high level of certainty or an acceptable and reasonable level of conservatism. Considering
the above uncertainties and how these uncertainties were addressed for this assessment,
there is confidence that the TSS limit of 25 mg/L for construction site water should be
protective to the aquatic life in the Rideau River, and therefore appropriate as a trigger for
mitigation measures should the TSS concentration limit be exceeded during a storm event
or unscheduled release.
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Table A-1: Selected Long-term and Short-term Water Quality Guidelines (or Acute Values)

Long-term Short-term
Benchmark . Benchmark .
Basis Source Basis Source
(Hg/L) (Hg/L)
Qanadlan water q“a"Fy guidelines for suspended sediments for the protecno_n of aq“é?“c Canadian water quality guidelines for suspended sediments for the protection of
life for exposures lasting between 24-h and 30-days. Based on adult salmonids severity- - . . .
f . . aquatic life for any short-term exposure (24-h period). ‘Based on adult salmonids
of-ill-effects (SEV) concentration-duration-response model from Caux et al. (1997), SEV concentration-duration-
Total Suspended Solids 5 000 which is based on the SEV concentration-duration response approach from Newcombe | CCME, 2002 25 000 ) CCME, 2002
X response model from Caux et al. (1997). A TSS concentration above a 25 000
(1994) and Newcombe and Jensen, (1996). A TSS concentration above a 5000 pg/L ] B
; ) - ; Hg/L change from background concentrations may cause behavioural and low
change from background concentrations may cause minor physiological stress, and sublethal effects on fish (CCME, 2002)
increased rates of coughing and respiration in fish (CCME, 2002). ! ’
PHCs
Surrogate approach from the CCME (2008). The geometric mean of 48-hr LC50 for a modified surrogate approach from the CCME (2008). The geometric mean of 48-hr
F1 (C6-C10) - BTEX 167 Daphnia magna and 24-h LC50 for Artemia salina of 3700 pg/L divided by an 1822 LC50 forDaphnia magna and 24-h LC50 for Artemia salin a of 3700 pg/L for n-
uncertainty factor of 20 for n-hexane, and 48-h EC50 (immobility) for 601 pg/L Daphnia hexane, and 48-h EC50 (immobility) of 601 pg/L for Daphnia magna for
magna divided by an uncertainty factor of 5 for isopropylbenzene (cumene). isopropylbenzene (cumene).
CCME, 2008 CCME, 2008
Surrogate approach from the CCME (2008). The 48-h NOAEL for Daphnia magna of a mOd.'f'EU |nd|V|dua}| _surrogate approach from the CCME (20.08) without the
T R X inclusion of uncertainity factors. The 48-h NOAEL for Daphnia magna of 1300 pg/L
F2 (C10-C16 Hydrocarbons) 42 1300 pg/L divided by an uncertainty factor of 10 for decane, and the geometric mean of 53 - :
rainbow trout hatchability in embryo-stage larvae of 11 pg/L for naphthalene. for the svuvrro.gate parameter decane, and the geometric mean of rainbow trout
hatchability in embryo-stage larvae of 11 pg/L for naphthalene.
VOCs
CCME (1999a) Interim Canadian water quality guideline for the protection of freshwater 96-h LC50 of 1100 pg/L for Rainbow Trout (Oncorhynchus mykiss) (Ahmad et al.,
1 4-Dichlorobenzene 26 aquatic life. Derived by multiplying the reduction in larval survival after a 10-day CCME, 1100 1984). This is the lowest acute value considered by the CCME (1999a) in the CCME,
’ exposure of 263 pg/L for the American flagfish (Jordanella floridae )(Smith et al., 1991) 1999a derivation of the interim 1,4-dichlorobenzene Canadian water quality guideline for 1999a
by a safety factor of 0.1 (CCME, 1999a). the protection of freshwater aquatic life.
. i . - . 48-h EC50 (immobilization) of 1800 pg/L for Daphnia magna (Vigano, 1993). This is
CCME (:.nggb) !nterlm Cangdlgn water quality gmdgllne f‘?F lh? protection of freshwater CCME, the lowest acute value considered by the CCME (1999b) in the derivation of the CCME,
Ethylbenzene 90 aquatic life. Derived by multiplying the 48-h EC50 (immobilization) of 1800 ug/L for 1800 - ) - PR .
: - 1999b interim ethylbenzene Canadian water quality guideline for the protection of 1999b
Daphnia magna (Vigano, 1993), by a safety factor of 0.05 (CCME, 1999b). L
freshwater aquatic life.
. . . - . 96-h LC50 of 5460 pg/L for coho salmon (Oncorhynchus kisutch) (Moles, 1981).
CCME (:.nggc) Ivntenm Cangdla.n water quality guideline for the protegnon of freshwater CCME, This is the lowest acute value considered by the CCME (1999c) in the derivation of CCME,
Toluene 2 aquatic life. Derived by multiplying the 27-day LG50 of 20 ug/L for Rainbow Trout 1999¢ S the interim toluene water quality guideline for the protection of freshwater aquatic 1999¢
(Oncorhynchus mykiss) (Black et al., 1982) by a safety factor of 0.1 (CCME, 1999c). life quality g P a
48-h EC50 of 7760 pg/L for Daphnia magna (Abernethy et al., 1986). This is the
second lowest acute value considered by the CCME (1999c) in the derivation of the
CCME (1999d) Interim Canadian water quality guideline for the protection of freshwater interim trichloroethylene water quality guideline for the protection of freshwater
Trichloroethylene 21 aquatic life. Derived by multiplying the LOEC of 210 pg/L (decreased swim-up survival CCME, 7760 aquatic life. The lowest acute value considered by the CCME (1999d) was 5000 pg/L CCME,
Y and 120-day fry weight and growth) for Brook Trout (Salvelinus fontinalis) (ATRG, 1988) 1999d for the Rainbow Trout (Oncorhynchus mykiss). This value was based on the lowest 1999d
by a safety factor of 0.1 (CCME, 1999d). concentration of at which a toxic condition (increased respiration rates) was
developed within 24-h after exposure to trichloroethylene to the Rainbow Trout. The
endpoint value was not considered appropriate for this assessment.
. . . — . - . 96-h LC50 of 3300 pg/L for Rainbow Trout (Mayer and Ellersieck, 1986 from
The interim Ontario Provincial water quality objective for xylene, m-. Although, the basis ; R S . .
Xylene Mixture (Total) 2 of the 2 pg/L is not known, the interim PWQO for this parameter is derived based on MOEE, 1994 3300 ECOTOX). This value was used by the MOE (2011) in the derivation of their aquatic MOE, 2011

the lowest effect concentration reported and an uncertainty factor (MOEE, 1994).

protection value for the protection of aquatic biota exposed to xylene mixtures from
the migration of contaminated groundwater to surface water.
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Table A-1: Selected Long-term and Short-term Water Quality Guidelines (or Acute Values)

Long-term Short-term
Benchmark . Benchmark .
Basis Source Basis Source
(Hg/L) (Hg/L)
Metals and other Inorganics
An interim Ontario Provincial water quality objective derived by multiplying the 7-day US EPA
Antimony (Sb) 20 LC50 of 300 pg/L for the Eastern Narrow-Mouthed Toad (Gastrophryne carolinensis ) MOEE, 1994 175 US EPA (1988) draft final acute value. 1988 !
(Birge, 1978) by an final uncertainty factor of 14.5 (MOEE, 1996).
CCME (2001) Canadian water quality guideline for the protection of freshwater aquatic CCME 96-h EC50 (immobility) for Bosmina longirostris (Passino and Novak 1984). This is CCME
Arsenic (As) 5.0 life. Derived by multiplying the 14-d EC50 of 50 pg/L for the alga (Scenedesmus 2001b‘ 850 the lowest acute value considered by the CCME (2001) in the derivation of the 2001b‘
obliquus) (Vocke et al., 1980), by a safety factor of 0.1 (CCME, 2001). arsenic Canadian water quality guideline for the protection of freshwater aquatic life.
Secondary chronic value from Suter and Tsao (1996). Derived by dividing the lowest
LC50 genus mean acute value of 977 pg/L for Potamopyrgus jenkinsi by a final acute
value factor of 8.6 and an secondary acute chronic ratio of 28.3 (Suter and Tsao, 1996). ] . - . -
Barium (Ba) 4 Although, MOE (2011) reported an aquatic protection value (APV) of 2300 pg/L based Tsslgjrfgge 71 Eégfgi? (immobility) of 71 ug/L. for Daphnia magna (Lilius et al., 1994 from ECZSIS?)X
on 91.3-d LOEL (reduced growth) for Chlorella vulgaris, this value was higher than the ! .
short-term benchmark selected for barium. The selected chronic benchmark should not
cause lethal effects.
The final chronic criterion from the U.S. EPA (1986) and the lowest chronic value for
daphnids (MATC) from Sutur and Tsao (1996). Although there is a PWQO for Beryllium Suter and Tsao (1996) Tier Il secondary acute value. Derived by dividing the lowest Suter and
Beryllium (Be) 5.3 of 1100 pg/L for water hardness greater than 75 mg/L as CaCOg, this value is higher MOE, 2011 35 LC50 genus mean acute value of 140 pg/L for Caenorhabditis elegans by a final
. . Tsao, 1996
than the short-term benchmark selected for beryllium. The selected chronic benchmark acute value factor of 4.0.
should not cause lethal effects.
CCME (2014) Canadian water quality guideline for the protection of freshwater aquatic CCME (2014) Canadian water quality guideline for the protection of freshwater
life. Derived using the long-term toxicity-hardness relationship (based on the 5th aquatic life. Derived using the short-term toxicity-hardness relationship (based on
Cadmium (Cd) 0.18 percentile of a species sensitivity distribution (SSD)) from CCME (2014) and a CCME, 2014 2.4 the 5th percentile of a SSD) from CCME (2014) and a geometric mean water CCME, 2014
geometric mean water hardness of 113 mg/L as CaCOj3. Hardness estimated from the hardness of 113 mg/L as CaCO,. Hardness estimated from the surface water
surface water samples used for this assessment. samples used for this assessment.
CCME (1999e) Interim chromium (II1) water quality guideline for the protection of } . S
) freshwater aquatic life. Derived by multiplying the 102-d LOEC (mortality) of 89 ug/L for CCME, 64 h.EC50 of 1200 pglL for Daphn_la magna . Thls is the Ipwes_,t acute V.alue CCME,
Chromium (Cr (l1l)) 8.9 X N 1200 considered by the CCME (1999e) in the derivation of the interim chromium (lIl) water
Rainbow Trout (Oncorhynchus mykiss) (Stevens and Chapman, 1984) by a safety 1999 uality guideline for the protection of freshwater aguatic life 1999
factor of 0.1 (CCME, 1999e). quaiity g p q :
Federal Environmental Quality Guideline (EC, 2017) to support federal environmental
quality monitoring. Derived using the long-term toxicity-hardness relationship (based on :
Cobalt (Co) 1.1 the 5th percentile of SSD) from EC (2017) and a geometric mean water hardness of 113 [ EC, 2017 61 7-day LCSO of 61 ug/Ll(water hfardwater of 124 mg/L as CaCO) for Hyalella ECZSISObX
mg/L as CaCOj;. Hardness estimated from the surface water samples used for this azteca (Borgmann et al., 2005 from ECOTOX).
assessment.
Calculated using the updated toxicity- hardness equation from the U.S. EPA (1996)
CCREM (1987) Canadian water quality guideline. Derived using toxicity-hardness and a geometric mean water hardness of 113 mg/L as CaCO3 estimated from the
equation from U.S. EPA (1985a) multiplied by an application factor of 0.2. A geometric CCREM surface water samples used for this assessment. Currently the U.S. EPA (2007) has U.S. EPA
Copper (Cu) 2.6 mean water hardness of 113 mg/L as CaCO3 was used in the toxicity-hardness ! 16 adopted a biotic ligand model approach for derivation of their freshwater criteria. The Dy !
) ’ . 1987 o h - 1996
equation. Water hardness was estimated from the surface water samples used for this biotic model approach could not be applied for this assessment because the
assessment. measurement of surface water major ions required to run the biotic ligand model
were not a measured in surface water.
Cyanide (free) 5 CCREM (1987) Canadian water quality guideline protective of freshwater aquatic life. CCREM, 22 The U.S. EPA (1985b) Criterion Maximum Concentration. Derived by dividing the U.S. EPA,
4 Based on chronic effects on fish growth and reproduction (MOEE, 1994). 1987 final acute value of 44.73 pg/L for Rainbow Trout by 2. 1985b
CCREM (1987) Canadian water quality guideline. Calculated using toxicity-hardness . i . )
equation from the U.S. EPA (1985b) and a geometric mean water hardness of 113 mg/L CCREM, Calculated using the U.S. EPA (1985b) toxicity-hardness equation and a gfaometnC US EPA,
Lead (Pb) 3.7 - 95 mean water hardness of 113 mg/L as CaCOj;. The water hardness was estimated
as CaCOs;. The water hardness was estimated from the surface water samples used for 1987 X 1985¢
this assessment from the surface water samples used for this assessment.
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Table A-1: Selected Long-term and Short-term Water Quality Guidelines (or Acute Values)

Long-term Short-term
Benchmark . Benchmark .
Basis Source Basis Source
(Hg/L) (ug/L)
CCME (2003) Canadian water quality guideline for the protection of freshwater aquatic 96-h LC50 of 20 pg/L (as HgCl,) for crayfish (Faxonella clypeata) (Heit and
Mercury (Hg) 0.026 life. Derived by multiplying the 60-day LOAEL (growth and weight loss) of 0.26 pg/L as |CCME, 2003; 20 Fingerman, 1977; EC, 2003). This was the lowest acute value considered by the CCME. 2003
: mercuric chloride (HgCl,) for Fathead Minnow (Pimephales promelas) (Snarski and EC, 2003 CCME (2003) in the derivation of the inorganic mercury Canadian water quality ’
Olson, 1982) by a safety factor of 0.1 (CCME, 2003; EC, 2003). guideline for the protection of freshwater aquatic life.
CCME (1999f) interim molybdenum Canadian water quality guideline for the protection 96-h EC50 of 29 000 pg/L for Tubifex tubifex (Khangarot 1991). This is the lowest
of freshwater aquatic life. Derived by multiplying the 28-day LC50 of 730 pg/ L for acute value considered by the CCME (1999f) in the derivation of the interim
Molybdenum (Mo) & Rainbow Trout (Oncorhynchus mykiss) (Fletcher et al. 1997), by a safety factor of 0.1 CCME, 1999f 22000 molybdenum Canadian water quality guideline for the protection of freshwater CCME, 1999f
(CCME, 1999f). aquatic life.
CCREM (1987) Canadian water quality guideline. Derived using the toxicity-hardness CCREM Calculated using the updated toxicity- hardness equation from the U.S. EPA (1996) U.S. EPA
Nickel (Ni) 105 equation from U.S. EPA (1980) and a geometric mean water hardness of 113 mg/L. ! 520 and a geometric mean water hardness of 113 mg/L as CaCOj;. Water hardness by !
X . 1987 R X 1996
Water hardness estimated from the surface water samples used for this assessment. estimated from the surface water samples used for this assessment.
U.S. EPA (2016) final criterion (element) for lentic waters (e.g. lakes). Derived by
translating the U.S. EPA (2016) egg-ovary criterion element to a distribution of water U.S. EPA U.S. EPA (2016) intermittent exposure calculated using the final criterion (element) U.S. EPA
Selenium (Se) 1.5 concentrations using enrichment factors (that represent the partitioning of selenium '2'016 ! 45 of 1.5 pg/L for selenium for lentic waters divided by a 1 day fraction of any 30-day '2'016 !
between the dissolve and particulate state), and selecting the 20th percentile of the period (i.e. 0.033) during which elevated selenium concentrations occur.
distribution as the criterion.
CCME (2015) Canadian water quality guideline for the protection of freshwater aquatic CCME (2015) did not recommend a short-term water quality for silver because the
. life. Derived using the a species sensitivity distribution (SSD) with the 5th percentile long-term SSD 5th percentile and short-term SSD 5th percentile (0.22 pg/L) are
Silver (Ag) B2s calculated from the SSD set as the long-term Canadian water quality guideline for silver CCME, 2015 g essential equal. For the purpose of this assessment the long-term SSD 5th CCME, 2015
protective of aquatic life (CCME, 2015). percentile was set as the acute value for this assessment.
CCME (1999g) Canadian water quality guideline for the protection of freshwater aquatic CCME 96-h EC50 of 680 pg/L for Daphnia magna (Kimball n.d.). This is the lowest acute CCME
Thallium (TI) 0.80 life. Derived by multiplying the 14-day EC50 of 8 pg/L for duckweed (Lemna minor) 1999 ! 680 value considered by the CCME (1999¢) in the derivation of the thallium Canadian 1999 !
(Brown and Rattigan, 1979), by a safety factor of 0.1. 9 water quality guideline for the protection of freshwater aquatic life. 9
Tier Il secondary chronic value from Suter and Tsao (1996). Derived by dividing the Suter and Suter and Tsao (1996) Tier Il secondary acute value. Derived by diving the LC50 Suter and
Tin (Sn) 73 secondary acute value of 2700 pg/L (rounded) by the secondary acute chronic ratio of 2700 genus mean acute value of 55000 pg/L for Daphnia magna by a final acute value
Tsao, 1996 Tsao, 1996
37 pg/L (rounded). factor of 20.5.
Uranium (U) 15 QCME (2011) Canadian water guallty guideline for the protection of freshwater aquatic CCME, 2011 33 CCME (2011) Canadian water quality ggldellne for the protection of freshwater CCME, 2011
life. long-term SSD 5th percentile. aquatic life. short-term SSD 5th percentile.
) . - Suter and Tsao (1996) Tier Il secondary acute value. Derived by dividing the lowest
Vanadium (V) 120 Fed_eral Envwonmental Qu_allty Guideline (ECCC, 2016) _to support federal ECCC, 2016 280 LC50 genus mean acute value of 1850 pg/L for Fathead Minnow (Pimephales Suter and
environmental quality monitoring. Long-term 5th percentile for a SSD. X Tsao, 1996
promelas) by a final acute value factor of 6.5.
CCREM (1987) Canadian water quality guideline. Guideline tentatively recommended c . . .
SN . . . alculated using the updated toxicity- hardness equation from the U.S. EPA (1996)
) because it coincides with the measured "no effect" concentration for Rainbow Trout (36 CCREM, " U.S. EPA,
Zinc (Zn) 30 1g/L) and Fathead Minnows (30 pg/L), and the beginning of growth inhibition in algae 1987 133 and a geometric mean water hardness of 113 mg/L as CaCOj;. Water hardness 1996

(CCREM, 1987).

estimated from the surface water samples used for this assessment.
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Table A-1: Selected Long-term and Short-term Water Quality Guidelines (or Acute Values)

Long-term Short-term
Benchmark . Benchmark .
Basis Source Basis Source
(Ho/L) (ug/L)
PAHs
. . . . - . 96-h LC50 of 580 pg/L for Brown Trout (Salmo trutta) (Holcombe et al. 1983). This
CCMI.E (:.nggh) 'f'te”"‘ Canamalj water quality guideline for the protection of freshwater CCME, is the lowest acute value considered by the CCME (1999h) in the derivation of the CCME,
Acenaphthene 5.8 aquatic life. Derived by multiplying the 96-h LC50 of 580 pg/L for Brown Trout (Salmo 1999h 580 interim acenaphthene Canadian water quality guideline for the protection of 1999h
trutta) (Holcombe et al. 1983) by a safety factor of 0.01 (CCME, 1999h). phthen d Y9 p
freshwater aquatic life.
The M.OE (2011) AF.'V o protect aquatic biota exposed to contaminants frqm the . Derived using the LC50 and Kow relationship for fish presented in DiToro et al. 2000 .
migration of contaminated groundwater to surface water. The APV value is a median N ; . . L Di Toro et al.
Acenaphthylene 0.14 . ) : MOE, 2011 605 (e.g. equation 1). This relationship assumes that the most of the toxicity is
PAH phototoxicity from Massachusetts Department of Environmental Protection associated with a narcosis/baseline-tyne endooint 2000
(MADEP, 2008) yp! point.
. . . . - . 0.25-h LT50 (phototoxicity) of 1.2 pg/L for Daphnia pulex (Allred and Giesy 1985).
CCMI.E (:.nggh) 'f'te”"‘ Canamalj water quality guideline for Fh.e protection of freshwater CCME, This is the lowest acute value considered by the CCME (1999h) in the derivation of CCME,
Anthracene 0.012 aquatic life. Derived by multiplying a 0.25-h LT50 (phototoxicity) of 1.2 pg/L for Daphnia 1.2 Lo . . oo .
- 1999h the interim anthracene Canadian water quality guideline for the protection of 1999h
pulex (Allred and Giesy 1985) by a safety factor of 0.01 (CCME, 1999h). S
freshwater aquatic life.
S " ) - . 12.5-h LT50 (phototoxicity) of 1.8 pg/L for Daphnia magna (Newsted and Giesy,
CCME (;.nggh) ”.“e”m Canadlar_\ water quality guideline for th_e _protectlon of freshwater CCME, 1987). This is the lowest acute value considered by the CCME (1999h) in the CCME,
Benzo(a)anthracene 0.018 aquatic life. Derived by multiplying the 12.5-h LT50 (phototoxicity) of 1.8 pg/L for 1.8 - s ) - S
X . 1999h derivation of the interim Benzo(a)anthracene Canadian water quality guideline for 199%h
Daphnia magna (Newsted and Giesy, 1987) by a safety factor of 0.01 (CCME, 199%h). - s
the protection of freshwater aquatic life.
. . . . - . 4.4-h LT50 (phototoxicity) of 1.5 pg/L for Daphnia magna (Newsted and Giesy,
CCME (1999h) interim Canadian water quality guideline for the protection of freshwater | o\ 1987). This is the lowest acute value considered by the CCME (1999h) in the CCME,
Benzo(a)pyrene 0.015 aquatic life. Derived by multiplying the 4.4-h LT50 (phototoxicity) of 1.5 pg/L for Daphnia 1.5 L S : - o
. 1999h derivation of the interim benzo(a)pyrene Canadian water quality guideline for the 1999h
magna (Newsted and Giesy, 1987) by a safety factor of 0.01 (CCME, 1999h). - o
protection of freshwater aquatic life.
The MOE (2011) APV to protect aquatic biota exposed to contaminants from the
. migration of contaminated groundwater to surface water. Derived by dividing the a UV- UV-EC50 (24-h EC50 values following 2-h of UV irradiation) of 4.2ug/L for the
Benzo(blj)flucranthene DL2 24h- EC50 (following 2-h of UV irradiation) of 4.2pg/L for the Daphnia MOE, 2011 2 Daphnia magna (Wernersson and Dave, 1997). MOE, 2011
magna (Wernersson and Dave, 1997) by 10.
The MOE (2011) APV to protect aquatic biota exposed to contaminants from the ] . . T
Benzo(g,h,i)perylene 0.02 migration of contaminated groundwater to surface water. Derived by dividing the 13.8h- | MOE, 2011 0.13 f‘f;)hfrolf(éf;o r(lﬁlizii\p:’\u: Ec’ll_r:rl#aili(tj ;Olzaéézdflritrfréggﬁoa;)d UVB) 0f 0.13 pgll. (0.48 ECO;;C;X'ZO
LT50 (UV induced) of 0.2 pg/L for Daphnia magna (Newsted and Giesy, 1987) by 10. p 9 p ’
The MOE (2011) APV to protect aquatic biota exposed to contaminants from the . . . .
Benzo(k)fluoranthene 0.14 migration of contaminated groundwater to surface water. Derived by dividing the 13h- MOE, 2011 1.4 138h7Lf:<—)5n(1J éihgfﬁér;?)uced) of 1.4 g/L for Daphnia magna (Newsted and Giesy, MOE, 2011
LT50 (UV induced) of 1.4 pg/L for Daphnia magna (Newsted and Giesy, 1987) by 10.
The MOE (2011) APV to protect aquatic biota exposed to contaminants from the ou . . .
Chrysene 0.07 migration of contaminated groundwater to surface water. Derived by dividing the 24-h MOE, 2011 0.7 fr(z)Anlw'::I(_:Tl\ig (;Jg\/glgnhd)uced) 0f 0.7 g/l for Daphnia magna (Newsted and Giesy, 1987 (i(g:ggf]
LT50 (UV induced) of 0.7 pg/L for Daphnia magna (Newsted and Giesy, 1987) by 10. !
The MOE (2011) APV to protect aquatic biota exposed to contaminants from the . . . . .
Dibenz(a,h)anthracene 0.04 migration of contaminated groundwater to surface water. Derived by dividing 3h-LT50 MOE, 2011 0.4 ?’rzn:?gcg.’:l’_gig’mduced) of 0.4 ug/L in Daphnia magna (Newstead and Giesy, 1987 MOE, 2011
(UV induced) of 0.4 pg/L for Daphnia magna (Newsted and Giesy 1987) by 10. .
CCME (1999h) interim Canadian water quality guideline for the protection of freshwater . . - . .
A ) o } - CCME, 1-h LC50 of 4 pg/L for Daphnia magna after 1 h irradiation with UV light (Kagan et CCME,
Fluoranthene 0.04 aquatic life. Derived by multiplying a 1-h LCs, of 4 pg/L for Daphnia magna exposed to 1999h 4 al., 1985) This is the lowest acute value reviewed by CCME (1999h). 1999h

UV light (Kagan et al. 1985) by a safety factor of 0.01 (CCME,1999h).
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Table A-1: Selected Long-term and Short-term Water Quality Guidelines (or Acute Values)

Long-term Short-term
Benchmark . Benchmark .
Basis Source Basis Source
(Hg/L) (Hg/L)
CCME (1999h) interim Canadian water quality guideline for the protection of freshwater : . . )
aquatic life. Derived by multiplying the 14-day LOEC of 125 pg/L for Daphnia magna 96-h LCS(.) O.f 820 pg/L for Rainbow Trout (Oncorhynchus mykiss) (Finger et aI..
! X CCME, 1985). This is one of the lowest acute value considered by the CCME (1999h) in the CCME,
Fluorene 3.0 (Finger et al. 1985) by a safety factor of 0.1 and a correction factor of 0.24 because the 820 A . . " . s .
; ; ] 1999h derivation of the interim fluorene Canadian water quality guideline for the protection 1999h
actual (or measured) fluorene concentration during chronic tests was on average of 24% of freshwater aquatic life
of the nominal LOEC of 125 pg/L (CCME, 1999h). a .
The MOE (2011) APV to protect aquatic biota exposed to contaminants from the
g migration of contaminated groundwater to surface water. The APV value is a median . .
Indeno(1,2,3-cd)pyrene 0 PAH phototoxicity from Massachusetts Department of Environmental Protection MOE, 2011 Y No value identified NA
(MADEP, 2008).
The interim Ontario Provincial water quality objective. Although the basis of the water Suter and Tsao (1996) Tier |l secondary acute value. Derived by dividing the 24 to Suter and
1-Methylnaphthalene 2 quality objective is no known it is derived based on the lowest effect concentration MOEE, 1994 37 96h-LC50 of 9000 pg/L for Fathead Minnow (Pimephales promelas) by a final acute
R Tsao, 1996
reported and an uncertainty factor (MOEE, 1994). factor of 242.
The MOE (2011) APV to protect aquatic biota exposed to contaminants from the Derived using the LC50 and Kow relationship for fish presented in Di Toro et al. Di Toro et
2-Methylnaphthalene 146 migration of contaminated groundwater to surface water. Derived by diving the 96-h MOE, 2011 982 (2000; e.g. equation 1). This relationship assumes that the most of the toxicity is al.2000
LC50 of 1456 pg/L for Rainbow Trout (Kennedy, 1990) by 10. associated with a narcosis/baseline-type endpoint v
CCME (;.nggh) ”.“e”m Canadlar_\ water quallt_y guideline for the protectlon_ of freshwater 96-h LC50 of 1000 pg/L for Daphnia pulex (Trucco et al., 1983). This is one of the
aquatic life. Derived by multiplying the chronic LOEL of 11 pg/L (geometric mean of the ; . S . )
} ) ) CCME, lowest acute value considered by the CCME (1999h) in the derivation of the interim CCME,
Naphthalene 11 lowest two chronic values corresponding to the 97 (8 pg/L) and 91 (15 ug/L) survival 1000 h " - -
. 1999h naphthalene Canadian water quality guideline for the protection of freshwater 199%h
success for Rainbow Trout embryo—larval stages (Black et al. 1983), by a safety factor aquatic life
of 0.1 (CCME, 1999h). q :
S " h - - 96-h EC50 (loss of equilibrium) of 49 pg/L for Bluegill Sunfish (Lepomis
CCME (:.LQQQh) |nvter|m Canatj|an. water quallt){ guideline for the protecyon of freshwater macrochirus) and 50 pgiL for the Rainbow Trout (Oncorhynchus mykiss ) (Call et
aquatic life. Derived by multiplying the chronic LOEL of 4 pg/L for Rainbow Trout CCME, . CCME,
Phenanthrene 0.4 . ; - 49 al., 1986). These values were two of the lowest acute value considered by the
(corresponding to the control-adjusted 93% survival of the trout) (Black et al. 1983) by a 1999h | L X . . . 1999h
CCME (1999h) in the derivation of the interim naphthalene Canadian water quality
safety factor of 0.1 (CCME, 1999h). o : S
auideline for the nratection of freshwater aauatic life
S " ) - . LC50 of 2.5 pg/L for mosquito larvae (Aedes aegypti) (Kagan and Kagan 1986). This
Pyrene 0.025 gih;gc(ﬁiggrgézt\z:jmbci?jgla}ni'\:va:ﬁgil?géyoauzldgl|nt/eLf?(;rtrrfongﬁgt::?v:sziseer;lzter CCME, 25 is one of the lowest acute value considered by the CCME (1999h) in the derivation CCME,
Y : q ; Y pying = 19 d 1999h : of the interim Pyrene Canadian water quality guideline for the protection of 1999h

aegypti) (Kagan and Kagan 1986) by a safety factor of 0.01 (CCME, 1999h).

freshwater aquatic life.
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Table B-1: Summary Statistics for Sediment and Soil Samples Used in the Assessment

Location SED3 SED5 | MW7/17 | MW10 | BH11/17 | BH12/17 | BH13/17

A0215

A219 A0228 A0223 A0230

sample ID A0206 A0204 A0216

A0217 A0221 A0229 A0224 A0282 Minimum Mean Star}dgrd Median 75" . 95" . Maximum
Sample Date 2017-08-29] 2017-08-29] 2017-08-30| 2017-08-30| 2017-08-30] 2017-08-30] 2017-08-30 Deviation percentile | percentie

From 0 0 0.76 0.76 152 0.76 0

Depth (m) To 0.1 0.1 3.81 3.81 457 3.05 251
Contaminants Units Results Results Results Results Results Results Results
PHCs
F1 (C6-C10) - BTEX [ noig <10 <10 <10 | 150E+01] <10 | <10 <10 1.00E+01] 1.07E+01] 1.89E+00] 1.00E+01| 1.00E+01 | 1.35E+01 | 1.50E+01
F2 (C10-C16 Hydrocarbons) | pglg <10 <10 <10 | 1.30E+02 | 320E+01 | <10 | 1.10E+01 | 1.00E+01| 3.04E+01| 4.47E+01| 1.00E+01| 2.15E+01 | 1.01E+02 | 1.30E+02
VOCs
1,4-Dichlorobenzene Ha/g <0.05 <0.05 <0.05 <0.05 | 6.00E-02 | <0.05 <0.05 5.00E-02| 5.14E-02| 3.78E-03| 5.00E-02| 5.00E-02 | 5.70E-02 | 6.00E-02
Ethylbenzene uglg <0.02 <0.02 <0.01 | 4.40E-01 | 1.10E-02 | <001 | 1.50E-02 | 1.00E-02| 7.51E-02| 1.61E-01| 1.50E-02| 2.00E-02 | 3.14E-01 | 4.40E-01
Toluene uglg <0.02 <0.02 <0.02 | 2.40E-02 | 3.00E-02 | <0.02 | 2.00E-02 | 2.00E-02| 2.20E-02| 3.83E-03| 2.00E-02| 2.20E-02 | 2.82E-02 | 3.00E-02
Trichloroethylene uglg <0.05 <0.05 <0.01 <0.01 | 4.80E-01 | <0.01 <0.01 1.00E-02| 8.86E-02| 1.74E-01| 1.00E-02| 5.00E-02 | 3.51E-01 | 4.80E-01
Xylene (Total) uglg <0.02 <0.02 <0.02 | 5.00E+00 | 8.00E-02 | 1.10E-01 | 4.80E-02 | 2.00E-02| 7.57E-01| 1.87E+00| 4.80E-02| 9.50E-02 | 3.53E+00 | 5.00E+00
Metals and Inorganics
Antimony (Sb) Ha/g 4.70E-01 | 7.70E-01 | 5.90E+00 | 9.80E+00 | 4.70E+00 | 1.40E+00 | 3.50E+00 | 4.70E-01] 3.79E+00] 3.35E+00] 3.50E+00| 5.30E+00 | 8.63E+00 | 9.80E+00
Arsenic (As) uglg | 1.30E+00 | 2.50E+00 | 1.70E+01 | 1.20E+01 | 7.60E+00 | 4.00E+00 | 4.40E+00 | 1.30E+00| 6.97E+00| 5.68E+00| 4.40E+00| 9.80E+00 | 1.55E+01 | 1.70E+01
Barium (Ba) uglg | 2.80E+01 | 7.90E+01 | 1.30E+02 | 2.80E+02 | 1.60E+02 | 1.40E+02 | 1.20E+02 | 2.80E+01| 1.34E+02| 7.80E+01| 1.30E+02| 1.50E+02 | 2.44E+02 | 2.80E+02
Beryllium (Be) Holg <0.20 <0.20 | 5.30E-01 | 3.90E-01 | 4.70E-01 | 2.10E-01 | 3.90E-01 | 2.00E-01| 3.41E-01| 1.38E-01| 3.90E-01| 4.30E-01 | 5.12E-01 | 5.30E-01
Cadmium (Cd) Holg <0.10 <0.10 | 3.40E+00 | 1.70E+00 | 1.30E+01 | 4.30E+00 | 8.60E-01 | 1.00E-01| 3.35E+00| 4.55E+00| 1.70E+00| 3.85E+00 | 1.04E+01 | 1.30E+01
Chromium (Cr) uglg | 1.00E+01 | 5.80E+00 | 4.20E+01 | 5.10E+01 | 3.90E+01 | 2.00E+01 | 2.50E+01 | 5.80E+00| 2.75E+01| 1.70E+01| 2.50E+01| 4.05E+01 | 4.83E+01 | 5.10E+01
Cobalt (Co) uglg | 2.60E+00 | 2.20E+00 | 8.60E+00 | 9.50E+00 | 7.00E+00 | 4.10E+00 | 5.80E+00 | 2.20E+00| 5.69E+00| 2.86E+00| 5.80E+00| 7.80E+00 | 9.23E+00 | 9.50E+00
Copper (Cu) uglg | 1.40E+01 | 6.10E+00 | 3.20E+02 | 2.10E+02 | 6.20E+01 | 5.10E+01 | 7.10E+02 | 6.10E+00| 1.96E+02| 2.54E+02| 6.20E+01| 2.65E+02 | 5.93E+02 | 7.10E+02
Cyanide (Free) Holg 1.00E-02 | 2.00E-02 | 2.60E-01 | 2.00E-01 | 3.00E-02 | 1.00E-01 | 1.30E-01 | 1.00E-02| 1.07E-01| 9.62E-02| 1.00E-01| 1.65E-01 | 2.42E-01 | 2.60E-01
Lead (Pb) uglg | 5.00E+01 | 1.10E+02 | 3.50E+02 | 5.30E+02 | 2.00E+02 | 3.30E+02 | 1.10E+02 | 5.00E+01| 2.40E+02| 1.71E+02| 2.00E+02| 3.40E+02 | 4.76E+02 | 5.30E+02
Mercury (Hg) Holg <0.05 | 1.30E-01 | 6.40E-01 | 2.70E-01 | 2.10E-01 | 1.60E-01 | 1.50E-01 | 5.00E-02| 2.30E-01| 1.93E-01| 1.60E-01| 2.40E-01 | 5.29E-01 | 6.40E-01
Molybdenum (Mo) Holg <0.50 | 6.10E-01 | 4.10E+00 | 6.70E+00 | 2.30E+00 | 3.20E+00 | 3.10E+00 | 5.00E-01| 2.93E+00| 2.14E+00| 3.10E+00| 3.65E+00 | 5.92E+00 | 6.70E+00
Nickel (Ni) uglg | 5.20E+00 | 3.70E+00 | 5.50E+02 | 4.30E+01 | 2.00E+01 | 1.80E+01 | 1.40E+01 | 3.70E+00| 9.34E+01| 2.02E+02| 1.80E+01| 3.15E+01 | 3.98E+02 | 5.50E+02
Selenium (Se) Holg <0.50 <0.50 <050 | 9.10E-01 | <050 <0.50 <0.50 5.00E-01| 5.59E-01| 1.55E-01| 5.00E-01| 5.00E-01 | 7.87E-01 | 9.10E-01
Silver (Ag) Holg <0.20 <0.20 | 3.60E-01 | 9.90E-01 | 3.00E-01 | <0.20 | 8.40E-01 | 2.00E-01| 4.41E-01| 3.32E-01| 3.00E-01| 6.00E-01 | 9.45E-01 | 9.90E-01
Thallium (T1) Holg <0.05 | 8.60E-02 | 1.90E-01 | 2.10E-01 | 2.40E-01 | 1.60E-01 | 1.90E-01 | 5.00E-02| 1.61E-01| 6.86E-02| 1.90E-01| 2.00E-01 | 2.31E-01 | 2.40E-01
Tin (Sn) - - 2.30E+02 | 2.10E+02 | 1.30E+02 | 1.50E+02 | 5.70E+01 | 5.70E+01| 1.55E+02| 6.87E+01| 1.50E+02| 2.10E+02 | 2.26E+02 | 2.30E+02
Uranium (U) Holg 4.20E-01 | 1.70E-01 | 6.60E-01 | 6.60E-01 | 6.30E-01 | 6.40E-01 | 7.10E-01 | 1.70E-01| 5.56E-01| 1.94E-01| 6.40E-01| 6.60E-01 | 6.95E-01 | 7.10E-01
Vanadium (V) uglg | 3.20E+01 | 5.50E+00 | 3.50E+01 | 2.90E+01 | 3.10E+01 | 1.90E+01 | 3.20E+01 | 5.50E+00| 2.62E+01| 1.05E+01| 3.10E+01| 3.20E+01 | 3.41E+01 | 3.50E+01
zinc (zn) uglg | 2.70E+01 | 3.50E+01 | 5.90E+02 | 8.80E+02 | 1.50E+02 | 4.50E+03 | 3.40E+02 | 2.70E+01| 9.32E+02| 1.60E+03| 3.40E+02| 7.35E+02 | 3.41E+03 | 4.50E+03
PAHS
Acenaphthene Ha/g <0.005 | 9.80E-03 | <0.005 | 9.90E-02 | <0.005 <0.05 <0.005 | 5.00E-03] 2.55E-02] 3.64E-02] 5.00E-03] 2.99E-02 | 8.43E-02 | 9.90E-02
Acenaphthylene Ha/g <0.005 | 8.60E-03 | <0.005 | 1.80E-02 | <0.005 <0.05 <0.005 | 5.00E-03| 1.38E-02| 1.67E-02| 5.00E-03| 1.33E-02 | 4.04E-02 | 5.00E-02
Anthracene Holg <0.005 | 2.10E-02 | <0.01 | 1.50E-02 | 1.10E-02 | <0.05 | 1.00E-02 | 5.00E-03| 1.74E-02| 1.52E-02| 1.10E-02| 1.80E-02 | 4.13E-02 | 5.00E-02
Benzo(a)anthracene Holg 1.50E-02 | 7.30E-02 | <0.005 | 3.20E-02 | 4.30E-02 | <0.05 | 3.90E-02 | 5.00E-03| 3.67E-02| 2.25E-02| 3.90E-02| 4.65E-02 | 6.61E-02 | 7.30E-02
Benzo(a)pyrene Holg 1.20E-02 | 6.30E-02 | 2.90E-02 | 2.90E-02 | 4.30E-02 | <0.05 | 3.90E-02 | 1.20E-02| 3.79E-02| 1.65E-02| 3.90E-02| 4.65E-02 | 5.91E-02 | 6.30E-02
Benzo(b/j)fluoranthene Holg 3.20E-02 | 9.70E-02 | 1.70E-02 | 4.40E-02 | 6.10E-02 | <0.05 | 5.30E-02 | 1.70E-02| 5.06E-02| 2.51E-02| 5.00E-02| 5.70E-02 | 8.62E-02 | 9.70E-02
Benzo(g,h,)perylene Holg 9.50E-03 | 4.20E-02 | 4.30E-02 | 2.00E-02 | 2.40E-02 | <0.05 | 2.10E-02 | 9.50E-03| 2.99E-02| 1.50E-02| 2.40E-02| 4.25E-02 | 4.79E-02 | 5.00E-02
Benzo(k)fluoranthene Holg 7.80E-03 | 3.50E-02 | <0.005 | 1.60E-02 | 1.90E-02 | <0.05 | 1.70E-02 | 5.00E-03| 2.14E-02| 1.59E-02| 1.70E-02| 2.70E-02 | 4.55E-02 | 5.00E-02
Chrysene Holg 2.60E-02 | 7.00E-02 | <0.01 | 3.60E-02 | 4.40E-02 | <0.05 | 3.50E-02 | 1.00E-02| 3.87E-02| 1.89E-02| 3.60E-02| 4.70E-02 | 6.40E-02 | 7.00E-02
Dibenz(a,h)anthracene Holg <0.005 | 1.10E-02 | <0.005 | <0.005 | 6.20E-03 | <0.05 | 6.20E-03 | 5.00E-03| 1.26E-02| 1.66E-02| 6.20E-03| 8.60E-03 | 3.83E-02 | 5.00E-02
Fluoranthene Holg 5.60E-02 | 1.40E-01 | 5.40E-03 | 7.30E-02 | 7.60E-02 | 1.00E-01 | 6.90E-02 | 5.40E-03| 7.42E-02| 4.10E-02| 7.30E-02| 8.80E-02 | 1.28E-01 | 1.40E-01
Fluorene Holg <0.005 | 9.40E-03 | <0.005 | 2.10E-01 | <0.005 <0.05 <0.005 | 5.00E-03| 4.13E-02| 7.62E-02| 5.00E-03| 2.97E-02 | 1.62E-01 | 2.10E-01
Indeno(1,2,3-cd)pyrene Holg 9.30E-03 | 4.60E-02 | 1.40E-02 | 2.00E-02 | 2.80E-02 | <0.05 | 2.30E-02 | 9.30E-03| 2.72E-02| 1.55E-02| 2.30E-02| 3.70E-02 | 4.88E-02 | 5.00E-02
1-Methylnaphthalene Holg <0.005 | <0.005 | <0.005 | 2.30E+00 | <0.005 <0.05 | 5.10E-03 | 5.00E-03| 3.39E-01| 8.65E-01| 5.00E-03| 2.76E-02 | 1.63E+00 | 2.30E+00
2-Methylnaphthalene Holg 5.20E-03 | <0.005 | <0.005 | 2.90E+00| <0.005 <0.2 8.10E-03 | 5.00E-03| 4.47E-01| 1.08E+00| 5.20E-03| 1.04E-01 | 2.09E+00 | 2.90E+00
Naphthalene Holg <0.005 | <0.005 | <0.005 | 3.70E+00 | <0.005 <0.05 <0.005 | 5.00E-03| 5.39E-01| 1.39E+00| 5.00E-03| 2.75E-02 | 2.61E+00 | 3.70E+00
Phenanthrene Holg 1.90E-02 | 8.30E-02 | 8.50E-03 | 5.50E-02 | 4.20E-02 | 7.30E-02 | 4.10E-02 | 8.50E-03| 4.59E-02| 2.69E-02| 4.20E-02| 6.40E-02 | 8.00E-02 | 8.30E-02
Pyrene Lglg 4.20E-02 | 1.10E-01 | 2.10E-02 | 7.60E-02 | 6.50E-02 | 1.00E-01 | 5.80E-02 | 2.10E-02| 6.74E-02| 3.12E-02| 6.50E-02| 8.80E-02 | 1.07E-01 | 1.10E-01
Note:

1. Data source: AEL (2018)

2. Non-detected values were set to the detection limit




Table B-2: Summary Statistics for Surface Water and Seepage Samples Used in the Assessment

Location | | SW1 RR3 SW7 SW3 LOCK1

Sample ID A0211 A0207 A0205 A0237 A0239 Minimum Mean Standard Median 751 g5t Maximum
Sample Date 2017-08-29 | 2017-08-29 | 2017-08-29 | 2017-08-31 | 2017-08-31 Deviation percentile | percentile

Chemicals | Units | RDL Results Results Results Results Results

PHCs

F1 (C6-C10) - BTEX pg/L - NA NA NA NA NA - - - - - - -

F2 (C10-C16 Hydrocarbons) ug/L - NA NA NA NA NA - - - - - - -
VOCs

1,4-Dichlorobenzene ug/L 2.00E-01 <0.20 <0.20 <0.20 <0.20 <0.20 ND ND ND ND ND ND ND
Ethylbenzene pg/L 1.00E-01 <0.10 <0.10 <0.10 <0.10 <0.10 ND ND ND ND ND ND ND
Toluene pg/L 2.00E-01 <0.20 <0.20 <0.20 3.00E-01 <0.20 2.00E-01 | 2.20E-01 | 4.47E-02 | 2.00E-01 | 2.00E-01 | 2.80E-01 | 3.00E-01
Trichloroethylene ug/L 1.00E-01 <0.10 <0.10 <0.10 <0.10 <0.10 ND ND ND ND ND ND ND
Xylene (Total) ug/L 1.00E-01 <0.10 <0.10 <0.10 <0.10 <0.10 ND ND ND ND ND ND ND
Metals and Inorganics

Antimony (Sb) pg/L 5.00E-01 <0.50 <0.50 <0.50 <0.50 <0.50 ND ND ND ND ND ND ND
Arsenic (As) ug/L | 1.00E+00 <1.0 <1.0 <1.0 <1.0 <1.0 ND ND ND ND ND ND ND
Barium (Ba) pg/L - NA NA NA NA NA - - - - - - -
Beryllium (Be) ug/L 5.00E-01 <0.50 <0.50 <0.50 <0.50 <0.50 ND ND ND ND ND ND ND
Cadmium (Cd) pg/L 1.00E-01 <0.10 <0.10 <0.10 <0.10 <0.10 ND ND ND ND ND ND ND
Chromium (Cr) ug/L | 5.00E+00 <5.0 <5.0 <5.0 <5.0 <5.0 ND ND ND ND ND ND ND
Cobalt (Co) pg/L 5.00E-01 <0.50 <0.50 <0.50 5.10E-01 <0.50 5.00E-01 | 5.02E-01 | 4.47E-03 | 5.00E-01 | 5.00E-01 | 5.08E-01 | 5.10E-01
Copper (Cu) pg/L 1.00E+00 1.40E+00 <1.0 <1.0 <1.0 <1.0 1.00E+00 | 1.08E+00 | 1.79E-01 | 1.00E+00 | 1.00E+00 | 1.32E+00 | 1.40E+00
Cyanide (Free) pg/L 1.00E+00 6.00E+00 <1 <1 <1 <1 1.00E+00 | 2.00E+00 | 2.24E+00 | 1.00E+00 | 1.00E+00 | 5.00E+00 | 6.00E+00
Lead (Pb) pg/L 5.00E-01 <0.50 <0.50 1.50E+00 <0.50 <0.50 5.00E-01 | 7.00E-01 | 4.47E-01 | 5.00E-01 | 5.00E-01 | 1.30E+00 | 1.50E+00
Mercury (Hg) pg/L 1.00E-01 <0.1 <0.1 <0.1 <0.1 <0.1 ND ND ND ND ND ND ND
Molybdenum (Mo) ug/L 5.00E-01 <0.50 <0.50 <0.50 <0.50 <0.50 ND ND ND ND ND ND ND
Nickel (Ni) pg/L 1.00E+00 <1.0 <1.0 <1.0 1.60E+00 <1.0 1.00E+00 | 1.12E+00 | 2.68E-01 | 1.00E+00 | 1.00E+00 | 1.48E+00 | 1.60E+00
Selenium (Se) ug/L 2.00E+00 <2.0 <2.0 <2.0 <2.0 <2.0 ND ND ND ND ND ND ND
Silver (Ag) pg/L 1.00E-01 <0.10 <0.10 <0.10 <0.10 <0.10 ND ND ND ND ND ND ND
Thallium (TI) ug/L 5.00E-02 <0.05 <0.05 <0.05 <0.05 <0.05 ND ND ND ND ND ND ND
Tin (Sn) ug/L - NA NA NA NA NA - - - - - - -
Uranium (U) Hg/L 1.00E-01 1.00E-01 1.10E-01 1.30E-01 <0.10 1.10E-01 1.00E-01 | 1.10E-01 | 1.22E-02 | 1.10E-01 | 1.10E-01 | 1.26E-01 | 1.30E-01
Vanadium (V) pg/L 5.00E-01 <0.50 <0.50 <0.50 6.40E-01 8.80E-01 5.00E-01 | 6.04E-01 | 1.66E-01 | 5.00E-01 | 6.40E-01 | 8.32E-01 | 8.80E-01
Zinc (Zn) pg/L 5.00E+00 <5.0 <5.0 <5.0 5.50E+00 <5.0 5.00E+00 | 5.10E+00 | 2.24E-01 | 5.00E+00 | 5.00E+00 [ 5.40E+00 | 5.50E+00
PAHs

Acenaphthene ug/L - NA NA NA NA NA - - - - - - -
Acenaphthylene ug/L - NA NA NA NA NA - - - - - - -
Anthracene ug/L - NA NA NA NA NA - - - - - - -
Benzo(a)anthracene ug/L - NA NA NA NA NA - - - - - - -
Benzo(a)pyrene pg/L - NA NA NA NA NA - - - - - - -
Benzo(b/j)fluoranthene ug/L - NA NA NA NA NA - - - - - - -
Benzo(g,h,i)perylene pg/L - NA NA NA NA NA - - - - - - -
Benzo(k)fluoranthene ug/L - NA NA NA NA NA - - - - - - -
Chrysene ug/L - NA NA NA NA NA - - - - - - -
Dibenz(a,h)anthracene ug/L - NA NA NA NA NA - - - - - - -
Fluoranthene ug/L - NA NA NA NA NA - - - - - - -
Fluorene ug/L - NA NA NA NA NA - - - - - - -
Indeno(1,2,3-cd)pyrene pg/L - NA NA NA NA NA - - - - - - -
1-Methylnaphthalene ug/L - NA NA NA NA NA - - - - - - -
2-Methylnaphthalene pg/L - NA NA NA NA NA - - - - - - -
Naphthalene ug/L - NA NA NA NA NA - - - - - - -
Phenanthrene ug/L - NA NA NA NA NA - - - - - - -
Pyrene ug/L - NA NA NA NA NA - - - - - - -
Note:

1. Data source: AEL (2018)
RDL: Reportable Detection Limit
NA: Not Analyzed

ND: Non-detected
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Table C-1: Predicted Surface Water Quality for a Series of TSS concentrations

751h 751h
Percentile Percentile Long-term Water
Chemicals Sediment and Surface Predicted Concentrations in Surface Water (ug/L) Quality Guideline Reference
Soil Water (ng/L)
(Ho/g) (Ho/L)

TSS (mg/L) 5 10 25 50 75 100 25 CCME, 2002
PHCs
F1 (C6-C10) - BTEX 1.00E+01 - 5.00E-02 1.00E-01 2.50E-01 5.00E-01 7.50E-01 1.00E+00 167 CCME. 2008
F2 (C10-C16 Hydrocarbons) 2.15E+01 - 1.08E-01 2.15E-01 5.38E-01 1.08E+00 1.61E+00 2.15E+00 42 '
VOCs
1,4-Dichlorobenzene 5.00E-02 ND 2.50E-04 5.00E-04 1.25E-03 2.50E-03 3.75E-03 5.00E-03 26 CCME, 1999a
Ethylbenzene 2.00E-02 ND 1.00E-04 2.00E-04 5.00E-04 1.00E-03 1.50E-03 2.00E-03 90 CCME, 1999b
Toluene 2.20E-02 2.00E-01 2.00E-01 2.00E-01 2.01E-01 2.01E-01 2.02E-01 2.02E-01 2 CCME, 1999c
Trichloroethylene 5.00E-02 ND 2.50E-04 5.00E-04 1.25E-03 2.50E-03 3.75E-03 5.00E-03 21 CCME, 1999d
Xylene (Total) 9.50E-02 ND 4.75E-04 9.50E-04 2.38E-03 4.75E-03 7.13E-03 9.50E-03 2 MOEE, 1994
Metals and Inorganics
Antimony (Sb) 5.30E+00 ND 2.65E-02 5.30E-02 1.33E-01 2.65E-01 3.98E-01 5.30E-01 20 MOEE, 1994
Arsenic (As) 9.80E+00 ND 4.90E-02 9.80E-02 2.45E-01 4.90E-01 7.35E-01 9.80E-01 5.0 CCME, 2001
Barium (Ba) 1.50E+02 - 7.50E-01 1.50E+00 3.75E+00 7.50E+00 1.13E+01 1.50E+01 4 Suter and Tsao, 1996
Beryllium (Be) 4.30E-01 ND 2.15E-03 4.30E-03 1.08E-02 2.15E-02 3.23E-02 4.30E-02 5.3 MOE, 2011
Cadmium (Cd) 3.85E+00 ND 1.93E-02 3.85E-02 9.63E-02 1.93E-01 2.89E-01 3.85E-01 0.18 CCME, 2014
Chromium (Cr) 4.05E+01 ND 2.03E-01 4.05E-01 1.01E+00 2.03E+00 3.04E+00 4.05E+00 8.9 CCME, 1999
Cobalt (Co) 7.80E+00 5.00E-01 5.39E-01 5.78E-01 6.95E-01 8.90E-01 1.09E+00 1.28E+00 11 EC, 2017
Copper (Cu) 2.65E+02 1.00E+00 2.33E+00 3.65E+00 7.63E+00 1.43E+01 2.09E+01 2.75E+01 2.6 CCREM, 1987
Cyanide 1.65E-01 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.01E+00 1.01E+00 1.02E+00 5 CCREM, 1987
Lead (Pb) 3.40E+02 5.00E-01 2.20E+00 3.90E+00 9.00E+00 1.75E+01 2.60E+01 3.45E+01 3.7 CCREM, 1987
Mercury (Hg) 2.40E-01 ND 1.20E-03 2.40E-03 6.00E-03 1.20E-02 1.80E-02 2.40E-02 0.026 CCME, 2003; EC, 2003
Molybdenum (Mo) 3.65E+00 ND 1.83E-02 3.65E-02 9.13E-02 1.83E-01 2.74E-01 3.65E-01 73 CCME, 1999f
Nickel (Ni) 3.15E+01 1.00E+00 1.16E+00 1.32E+00 1.79E+00 2.58E+00 3.36E+00 4.15E+00 105 CCREM, 1987
Selenium (Se) 5.00E-01 ND 2.50E-03 5.00E-03 1.25E-02 2.50E-02 3.75E-02 5.00E-02 15 U.S. EPA, 2016
Silver (Ag) 6.00E-01 ND 3.00E-03 6.00E-03 1.50E-02 3.00E-02 4.50E-02 6.00E-02 0.25 CCME, 2015
Thallium (TI) 2.00E-01 ND 1.00E-03 2.00E-03 5.00E-03 1.00E-02 1.50E-02 2.00E-02 0.80 CCME, 19999
Tin (Sn) 2.10E+02 - 1.05E+00 2.10E+00 5.25E+00 1.05E+01 1.58E+01 2.10E+01 73 Suter and Tsao, 1996
Uranium (V) 6.60E-01 1.10E-01 1.13E-01 1.17E-01 1.27E-01 1.43E-01 1.60E-01 1.76E-01 15 CCME, 2011
Vanadium (V) 3.20E+01 6.40E-01 8.00E-01 9.60E-01 1.44E+00 2.24E+00 3.04E+00 3.84E+00 120 ECCC, 2016
Zinc (Zn) 7.35E+02 5.00E+00 8.68E+00 1.24E+01 2.34E+01 4.18E+01 6.01E+01 7.85E+01 30 CCREM, 1987
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Table C-1: Predicted Surface Water Quality for a Series of TSS concentrations

751h 751h
Percentile Percentile Long-term Water
Chemicals Sediment and Surface Predicted Concentrations in Surface Water (ug/L) Quality Guideline Reference
Soil Water (ng/L)
(Ho/g) (Ho/L)

TSS (mg/L) 5 10 25 50 75 100 25 CCME, 2002
PAHs
Acenaphthene 2.99E-02 - 1.50E-04 2.99E-04 7.48E-04 1.50E-03 2.24E-03 2.99E-03 5.8 CCME, 199%h
Acenaphthylene 1.33E-02 - 6.65E-05 1.33E-04 3.33E-04 6.65E-04 9.98E-04 1.33E-03 0.14 MOE, 2011
Anthracene 1.80E-02 - 9.00E-05 1.80E-04 4.50E-04 9.00E-04 1.35E-03 1.80E-03 0.012 CCME, 199%h
Benzo(a)anthracene 4.65E-02 - 2.33E-04 4.65E-04 1.16E-03 2.33E-03 3.49E-03 4.65E-03 0.018 CCME, 199%h
Benzo(a)pyrene 4.65E-02 - 2.33E-04 4.65E-04 1.16E-03 2.33E-03 3.49E-03 4.65E-03 0.015 CCME, 199%h
Benzo(b/j)fluoranthene 5.70E-02 - 2.85E-04 5.70E-04 1.43E-03 2.85E-03 4.28E-03 5.70E-03 0.42 MOE, 2011
Benzo(g,h,i)perylene 4.25E-02 - 2.13E-04 4.25E-04 1.06E-03 2.13E-03 3.19E-03 4.25E-03 0.02 MOE, 2011
Benzo(k)fluoranthene 2.80E-02 - 1.40E-04 2.80E-04 7.00E-04 1.40E-03 2.10E-03 2.80E-03 0.14 MOE, 2011
Chrysene 4.70E-02 - 2.35E-04 4.70E-04 1.18E-03 2.35E-03 3.53E-03 4.70E-03 0.07 MOE, 2011
Dibenz(a,h)anthracene 8.60E-03 - 4.30E-05 8.60E-05 2.15E-04 4.30E-04 6.45E-04 8.60E-04 0.04 MOE, 2011
Fluoranthene 8.80E-02 - 4.40E-04 8.80E-04 2.20E-03 4.40E-03 6.60E-03 8.80E-03 0.04 CCME, 199%h
Fluorene 2.97E-02 - 1.49E-04 2.97E-04 7.43E-04 1.49E-03 2.23E-03 2.97E-03 3.0 CCME, 199%h
Indeno(1,2,3-cd)pyrene 3.70E-02 - 1.85E-04 3.70E-04 9.25E-04 1.85E-03 2.78E-03 3.70E-03 0.14 MOE, 2011
1-Methylnaphthalene 2.76E-02 - 1.38E-04 2.76E-04 6.89E-04 1.38E-03 2.07E-03 2.76E-03 2 MOEE, 1994
2-Methylnaphthalene 1.04E-01 - 5.20E-04 1.04E-03 2.60E-03 5.20E-03 7.80E-03 1.04E-02 146 MOE, 2011
Naphthalene 2.75E-02 - 1.38E-04 2.75E-04 6.88E-04 1.38E-03 2.06E-03 2.75E-03 11 CCME, 199%h
Phenanthrene 6.40E-02 - 3.20E-04 6.40E-04 1.60E-03 3.20E-03 4.80E-03 6.40E-03 0.4 CCME, 199%h
Pyrene 8.80E-02 - 4.40E-04 8.80E-04 2.20E-03 4.40E-03 6.60E-03 8.80E-03 0.025 CCME, 199%h
Note:

1. Data source: AEL (2018)
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Table D-1: Sum of Toxic Units for a Series of TSS Concentrations

Short-term
Chemicals Benchmark Reference Calculated TU in Surface Water
(HglL)
TSS 25 CCME, 2002 5 | 10 [ 25 [ s [ 75 [ 100
PHCs
F1 (C6-C10) - BTEX [ 1822 [ CCME. 2008 | 2.7E-05 | 5.5E-05 | 1.4E-04 | 2.7E-04 | 4.1E-04 | 55E-04
F2 (C10-C16 Hydrocarbons) | 53 | ’ | 2.0E-03 | 4.0E-03 | 1.0E-02 | 2.0E-02 | 3.0E-02 | 4.0E-02
VOCs
1,4-Dichlorobenzene 1100 CCME, 1999a 2.3E-07 | 4.5E-07 | 1.1E-06 | 2.3E-06 | 3.4E-06 | 4.5E-06
Ethylbenzene 1800 CCME, 1999b 5.6E-08 | 1.1E-07 | 2.8E-07 | 5.6E-07 | 8.3E-07 | 1.1E-06
Toluene 5460 CCME, 1999¢ 3.7E-05 | 3.7E-05 | 3.7E-05 | 3.7E-05 | 3.7E-05 | 3.7E-05
Trichloroethylene 7760 CCME, 1999d 3.2E-08 | 6.4E-08 | 1.6E-07 | 3.2E-07 | 4.8E-07 | 6.4E-07
Xylene (Total) 3300 MOE, 2011 1.4E-07 | 2.9E-07 | 7.2E-07 | 1.4E-06 | 2.2E-06 | 2.9E-06
Metals and Inorganics
Antimony (Sb) 175 US EPA, 1988 15E-04 | 3.0E-04 | 7.6E-04 | 1.5E-03 | 2.3E-03 | 3.0E-03
Arsenic (As) 850 CCME, 2001 5.8E-05 | 1.2E-04 | 2.9E-04 | 5.8E-04 | 8.6E-04 | 1.2E-03
Barium (Ba) 71 ECOTOX, 2018b 1.1E-02 | 2.1E-02 | 5.3E-02 | 1.1E-01 | 1.6E-01 | 2.1E-01
Beryllium (Be) 35 Suter and Tsao, 1996 6.1E-05 | 1.2E-04 | 3.1E-04 | 6.1E-04 | 9.2E-04 | 1.2E-03
Cadmium (Cd) 2.4 CCME, 2014 8.0E-03 | 1.6E-02 | 4.0E-02 | 8.0E-02 | 1.2E-01 | 1.6E-01
Chromium (Cr) 1200 CCME, 1999 1.7E-04 | 3.4E-04 | 8.4E-04 | 1.7E-03 | 2.5E-03 | 3.4E-03
Cobalt (Co) 61 ECOTOX, 2018b 8.8E-03 | 9.5E-03 | 1.1E-02 | 1.5E-02 | 1.8E-02 | 2.1E-02
Copper (Cu) 16 U.S. EPA, 1996 15E-01 | 2.3E-01 | 4.8E-01 | 89E-01 | 1.3E+00 | 1.7E+00
Cyanide 22 U.S. EPA, 1985b 45E-02 | 4.6E-02 | 4.6E-02 | 4.6E-02 | 4.6E-02 | 4.6E-02
Lead (Pb) 95 US EPA, 1985¢ 2.3E-02 | 4.1E-02 | 9.5E-02 | 1.8E-01 | 2.7E-01 | 3.6E-01
Mercury (Hg) 20 CCME, 2003 6.0E-05 | 1.2E-04 | 3.0E-04 | 6.0E-04 | 9.0E-04 | 1.2E-03
Molybdenum (Mo) 29000 CCME, 1999f 6.3E-07 | 1.3E-06 | 3.1E-06 | 6.3E-06 | 9.4E-06 | 1.3E-05
Nickel (Ni) 520 U.S. EPA, 1996 2.2E-03 | 2.5E-03 | 3.4E-03 | 5.0E-03 | 6.5E-03 | 8.0E-03
Selenium (Se) 45 U.S. EPA, 2016 5.6E-05 | 1.1E-04 | 2.8E-04 | 5.6E-04 | 8.3E-04 | 1.1E-03
Silver (Ag) 0.25 CCME, 2015 1.2E-02 | 2.4E-02 | 6.0E-02 | 1.2E-01 | 1.8E-01 | 2.4E-01
Thallium (T1) 680 CCME, 1999g 15E-06 | 2.9E-06 | 7.4E-06 | 1.5E-05 | 2.2E-05 | 2.9E-05
Tin (Sn) 2700 Suter and Tsao, 1996 3.9E-04 | 7.8E-04 | 1.9E-03 | 3.9E-03 | 5.8E-03 | 7.8E-03
Uranium (U) 33 CCME, 2011 3.4E-03 | 35E-03 | 3.8E-03 | 4.3E-03 | 4.8E-03 | 5.3E-03
Vanadium (V) 280 Suter and Tsao, 1996 2.9E-03 | 3.4E-03 | 5.1E-03 | 8.0E-03 | 1.1E-02 | 1.4E-02
Zinc (Zn) 133 U.S. EPA, 1996 6.5E-02 | 9.3E-02 | 1.8E-01 | 3.1E-01 | 4.5E-01 | 5.9E-01
PAHs
Acenaphthene 580 CCME, 199%h 2.6E-07 | 5.2E-07 | 1.3E-06 | 2.6E-06 | 3.9E-06 | 5.2E-06
Acenaphthylene 605 Di Toro et al. 2000 1.1E-07 | 2.2E-07 | 5.5E-07 | 1.1E-06 | 1.6E-06 | 2.2E-06
Anthracene 1.2 CCME, 199%h 7.5E-05 | 1.5E-04 | 3.8E-04 | 7.5E-04 | 1.1E-03 | 1.5E-03
Benzo(a)anthracene 1.8 CCME, 199%h 1.3E-04 | 2.6E-04 | 6.5E-04 | 1.3E-03 | 1.9E-03 | 2.6E-03
Benzo(a)pyrene 15 CCME, 199%h 1.6E-04 | 3.1E-04 | 7.8E-04 | 1.6E-03 | 2.3E-03 | 3.1E-03
Benzo(blj)fluoranthene 4.2 MOE, 2011 6.8E-05 | 1.4E-04 | 3.4E-04 | 6.8E-04 | 1.0E-03 | 1.4E-03
Benzo(g,h,i)perylene 0.13 ECOTOX,2018b 1.6E-03 | 3.2E-03 | 8.0E-03 | 1.6E-02 | 2.4E-02 | 3.2E-02
Benzo(k)fluoranthene 1.4 MOE, 2011 1.0E-04 | 2.0E-04 | 5.0E-04 | 1.0E-03 | 1.5E-03 | 2.0E-03
Chrysene 0.7 CCME, 199%h 3.4E-04 | 6.7E-04 | 1.7E-03 | 3.4E-03 | 5.0E-03 | 6.7E-03
Dibenz(a,h)anthracene 0.4 MOE, 2011 1.1E-04 | 2.2E-04 | 5.4E-04 | 1.1E-03 | 1.6E-03 | 2.2E-03
Fluoranthene 4 CCME, 199%h 1.1E-04 | 2.2E-04 | 55E-04 | 1.1E-03 | 1.7E-03 | 2.2E-03
Fluorene 820 CCME, 199%h 1.8E-07 | 3.6E-07 | 9.1E-07 | 1.8E-06 | 2.7E-06 | 3.6E-06
Indeno(1,2,3-cd)pyrene NV NA - - - - - -
1-Methylnaphthalene 37 Suter and Tsao, 1996 3.7E-06 | 7.4E-06 | 1.9E-05 | 3.7E-05 | 5.6E-05 | 7.4E-05
2-Methylnaphthalene 982 Di Toro et al., 2000 5.3E-07 | 1.1E-06 | 2.6E-06 | 5.3E-06 | 7.9E-06 | 1.1E-05
Naphthalene 1000 CCME, 199%h 1.4E-07 | 2.8E-07 | 6.9E-07 | 1.4E-06 | 2.1E-06 | 2.8E-06
Phenanthrene 49 CCME, 199%h 6.5E-06 | 1.3E-05 | 3.3E-05 | 6.5E-05 | 9.8E-05 | 1.3E-04
Pyrene 25 CCME, 199%h 1.8E-04 | 3.5E-04 | 8.8E-04 | 1.8E-03 | 2.6E-03 | 3.5E-03
Total Toxicity Unit 0.3 0.5 1.0 1.8 2.7 3.5
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