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SMALL CRAFT HARBOURS
(SCHss)

Nationwide program run by Fisheries
and Oceans Canada (DFO)

SCHs are vital for the fishing industry,
economy and have high socioeconomic

and cultural importance for surrounding
communities (DFO, 2019)

There are 178 core and non-core SCHs
in Nova Scotia

Source: Jarvis (2008)



SOURCES OF
POLLUTION IN SCHS

* Meloche and McDonald (2018)
identified inadequate maintenance
activities, poor wharf
infrastructure, debris, low quality

fill and stormwater discharge as
main contaminant sources on

SCHs

Boat maintenance  Poor quality fill Stormwater Boat grid Wharf Infrastructure ~ Moored vessels on Debris under [
(metals, PAHSs, (metals, PAHSs, outfall (metals,  (metals, TBT) (PAHSs, metals) wharf/floats or wharf/floats . Contaminant
PHCs, TBT) PHCs) PAHSs, PHCs) shoreline (metals, (metals, PAHSs, 1 Sources

/ / PAHs, PHCs) PHCs)

* These sources increase presence
of pollutants like polycyclic
aromatic hydrocarbons (PAHs),
metals, polychlorinated biphenyls
(PCBs) and petroleum
hydrocarbons (PHCs) in SCHs
sediments primarily through
leaching, groundwater transport
and land runoff

Source: Meloche and McDonald (2018)




CANADIAN SEDIMENT QUALITY
GUIDELINES

They provide concentration benchmarks used to assess and determine the potential
ecological risk of a contaminant (BC MOE, 2017)

Thresholds are determined based on values in which adverse effects are likely to
occur for biota
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RESEARCH SCOPE

Region
Eastern

Gulf
Southwest

Number of selected SCH

Gulf Region

Eastern Region

7
L
f"»r.!— {
e & #
A T T, {
R N ] /
ALy e /
b g » ‘-l/ /
2 S SA( BTN 4
SR WK L ,-'/
% ,\(\ R Ty )
¥y Y S /
N O /
L e
» WY
,‘/ .;: J),[\\\—
S \
" N\ X
») &GS r}\
2 W el |
Wt W
A il
/N : )ﬁ e

Southwest Region

Source: Davis et al. (2018)

6 SCH
9 SCH
|6 SCH

Fredericton
Saint John
21
L]
19
(]
17 Dugylﬁ
(]
30
22
27 -
H. t g
V. “m\ h
26‘2.1 02
18 29
2
I T T 1
0 40 80 160 Kilometers

A~
W¢E
|| =
5
L ] 3
oy
12
7 .
3
e® 9
.
|
°
- Ry
- R
=




PHCS AND PCBS CHARACTERIZATION

Historical SCH data was acquired from

Marine Sediment Sampling Program reports Benzene

between 2000 and 2017 for 31 selected Toluene

SCHs Ethylbenzene
Xylene

Parameters Gasoline (C6 — CI0)
Diesel/#2 (C10 — C21)
A total of 528 sediment samples for PHCs #6 oil/lube (C21 — C32)
and 531 samples for PCBs were used for Total Petroleum Hydrocarbons
this characterization Total PCBs
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KEY FINDINGS

* Nearly half of the collected samples have exceedances for lube oil-
resembling hydrocarbons across SCHs and 38% show exceedances of
diesel-resembling hydrocarbons

* Only 7% of the samples exceed modified TPH screening level of 500 mg/kg,
where benthic impairment is observed

* Results also suggest that PCBs concentrations do not pose a high risk to
biota since they fall below CCME PELs and only 25% of SCHs exceed
CCME ISQGs, which is a more conservative value




MULTIPLE CONTAMINANT ECOLOGICAL
RISK EVALUATION

This study only covered the first
four steps of the framework by
identifying the aquatic site,
carrying out a historical review,
conducting an initial testing

In Canada, the Federal
Contaminated Sites Action Plan
has established a Framework for

Addressing and Managing

Aquatic Contaminated Sites program and determining and
(FCSAP, 2019)

initial site classification




METHODOLOGY 1: PROBABLE EFFECT LEVEL QUOTIENT

Mean Probable Effect Level Quotient
(mean PEL-Q) methodology established

by Long et al. (1995) combines multiple C
contaminants found in sediments into a Z L
single value, while also providing likelihood PELi
of their toxicity mean PEL — Q — n

For this approach, 22 parameters were
used: | 3 individual PAHSs, 8 metals and
total PCBs



Based on Long et al. (2000), mean PEL-Q can be categorized into the

following ranges: no risk (<0.1), low risk (0.11 — |.5), moderate risk
(1.51 —2.3) and high risk (>2.3).

These values correspond to with 8%, 21%, 49% and 73% likelihood of

toxicity, respectively
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METHODOLOGY
2: FREQUENCY
AND

MAGNITUDE OF
EXCEEDANCES

To have comparable results across SCH, frequency
of exceedances was reported as percentages in
each SCH in percentages as opposed to quantity

Degree of difference is defined as how much is a
concentration exceeding the established screening
level. High results on a study area can indicate
presence of a chemical in large quantities

PHCs in SCHs were categorized as no risk, low,
moderate or high to based on number and
magnitude of exceedances



ADJUSTED ATLANTIC RBCA SCREENING LEVELS

Equilibrium partitioning allows for site-specific adjustments of screening
levels based on total organic carbon (TOC) values

Screening levels for PHCs categories can be multiplied by TOC percentage

in a study area to get a specific threshold, as long as it does not exceed 500
mg/kg (Mroz et al., 2016; Atlantic PIRI,2012)
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CONCLUSIONS

Most SCHs show negligible to low risk of impact
to biota

While urgent action is not needed, monitoring is
recommended for moderate risk SCHs to confirm
that pollution is not increasing, and to potentially
identify and control sources of contamination

Integrated results inform harbour authorities
about historical and current state of SCHs, so
future risk-management options can be developed
and prioritized to comply with established
environmental quality standards
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