Mitigating Tire Wear Toxicants & Other
Contaminants from stormwater With
Green Stormwater Infrastructure
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Urban Runoff Mortality Syndrome
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Mortality was related to ‘urban cover’ and
proximity to roads.

Researchers ultimately linked mortality
to chemicals from tires, ultimately
narrowing it down to 6PPDQ.
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Volunteer Video (https://tinyurl.com/URMS-Fish)

Toxicant Fractionation Scheme

Tian et al, Science 2021, 371, 185-189
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Impacted Species

LC., = lethal concentration to 50% of a population

Species LC,,

Coho salmon 41 - 95 ng/L
cut&(ss:::out 39-185ng/l

Rainbow trout 470 ng/L

Lake trout 500 ng/L

Brook trout 590 ng/L
Rai:tte)gm ; ;(()ju Y B W White sturgeon | > 12,000 ng/L
T 4 VN Chinook salmon| > 67,000 ng/L

Chinook salmon



Major sources of TWTs on Vancouver Island
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Green Infrastructure (GSl)

GSI| has shown to be very effective at
treating stormwater runoff.

There are many types of GSI (not all
have been tested for 6PPDQ treatment):

* Rain gardens
* Bioswales
* Permeable pavement

* Box-of-rain & other end-of-pipe
solutions

e Constructed wetlands

Image: Stormwater Jartrers (S\Wyask



Smart landscaping for
cleaner water and

healthier communities CAPTURES RUNOFF

5 P Rainwater from parking
A rain garden Isa lots and pavement flows

shallow, planted depression S into the rain garden

A UBC study found thatrain '}
that captures and filters instead of going directly (0"
rainwater runoff. tostormdrains.  bs : gardens are able to effectively !
ITS FUNCTIONS & BENEFITS , —a ¥ - . et ¢ mitigate >90% of 6PPDQ :
g : o, o= : ants and soil trap an
POLLUTION FILTRATION Siieshiniieley  (0adings under typical storm

Plants and soil trap A% R as water moves through

sediment, oil, heavy metals, . . : ' ‘ 3 e ' the garden. ‘;f Condltlons (< 2 year raln

and other pollutants from
parking lot runoff,

REDUCED FLOODING

Captures and absorbs

rainwater where it falls,

reducing runoff, puddles,

and stormwater overflow 3 ; L 47 A

into drains and waterways. Tl N Y

4. ¥ ABSORBS & STORES WATER ] ) AT
STORE CARBPN * | Water is absorbed into —O s
Plants and soil naturally | the soil and stored ; -

store carbon, helping to for plant use or slowly .
reduce greenhouse gases released over time e
and build healthier soil.

. . 1 CLEANER WATER,
INCREASE BIODIVERSITY e i | HEALTHIER COMMUNITY

Provides habitat and food -
for pollinators, birds, R
and beneficial insects.

RECHARGE GROUNDWATER -3
Filtered water soaks into the

ground, replenishing local

aquifers and supporting

healthy ecosystems.

COOLER COMMUNITIES
Plants provide shade and

e
| Clean, filtered water either

soaks into the ground or

i flows to waterways—

! supporting healthier >
{ rivers, lakes, and streams ;

T

release moisture, helping ; BEAUTIFUL. FUNCTIONAL. SUSTAINABLE.

to reduce urban heat § o T 5 SR . : % .

and create more - ain gardens turn every: ay rain into an opportunity oA
to protect our water, wildlife, and future PR

comfortable spaces.



BiOswa leS No studies found specific to 6PPDQ removal

TR « RAIN < @8 BIOS °,
‘GARDENS * WALES

Both help soak up rain, reduce
; pollution, and protect our waterways! ,

~

BIOSWALES

Long, shallow channels
that slow down and filter
stormwater runoff.

Shallow, bowl-shaped
gardens planted with
native flowers and shrubs.

P
Shallow, bowl- LT Long, narrow
shape'd channel
depression

5 Typically along
Usitatyin yapds 9 roads, sidewalks,

oropenspaces  WINWNINIE  or parking lots

Planted with Planted with
a
flowers, shrubs, N2 grasses, sedges,
and sometimes and other hardy
Srées VEGETATION plants
Captures and ‘ 6 Moves rainwater
soaks in rain () along the swale

where it falls /Y2 FA0  and soaks it in

BEST FOR: Great for l Provides habitat BEST FOR:
Capturing rain from rooftops, pollinators WILDLIFE and helps Managing runoff from streets,
driveways, and small areas. and wildlife filter pollution parking lots, and large areas.

BENEFITS

Adds beauty and habitat! ) Improves water quality!

DIFFERENT LOOKS, SAME GOAL: ‘
Cleaner water. Healthier communities. A greener future! ‘




Retained >96% of deposited tire

Pe rmea ble Pavement particle mass & 68% of leachable
6PPDQ

Traditional Permeable
pavement pavement

Image: Muttuvelu, Wyke & Vollertsen (2022)



~75% remo"al Of
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ther End-of-Pipe Solutions
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Wetlands operate closer to a pond than

CO n Stru Cted Wetla n d S a bioretention system with regards to

6PPDQ; no known testing on

constructed wetlands.
Reeds or other aquatic macrophytes

| Wetlands: Plants

Water ¢ ‘
surface A b ¥ h

Inflow Inlet \
¥

C— —

Litter layer/sludge

Berm

Outlet

Rhizome netweork -

Low permeability soil

Biological treatment (root zone process) : Outflow

Inflow

Image: Sustainable Technologies Evaluation Program (2025)



|dentifying Potential Locations for GSI Locally

* Reviewed point source data & stormwater
Infrastructure

* |dentified the highest point sources and
associated stormwater infrastructure
‘watersheds’ in each major municipality

* Met with stakeholders in Campbell River, AR P L
Courtenay, Parksville, Nanaimo, Duncan, ; il
and Victoria to discuss potential GSI
locations

* Generated a short list of locations & began = P . 2
3 NG

contacting property owners to begin }/J/_)'\J P
4 -

approval process
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Projects To Date — Millstream at Highway 1

RAISE TRAIL GRADE {-ELEV.
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Current Sites of Consideration in the RDN —
Beck Creek Constructed Wetland




Current Sites of Consideration in the RDN -
Georgia Avenue Elementary School




Current Sites of Consideration in the RDN -
Vancouver Island University
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Preliminary Lessons Learned

* GSI| needs to be site specific to be most
effective.

* Utilizing biochar and other high efficiency
sorbents is recommended.

* Further sampling/testing is required to
determine efficiency of recent and previously
constructed sites.

* When finding sites, having strong partnerships
and undertaking longer-term planning is key,
as approvals take months to years.




Thank you to the funders & partners!
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