i
_‘j_SustainabIe Technologies
EVALUATION PROGRAM

Salting the Earth: The Unintended Impacts
and What We Can do to Prevent Them

Lake Ontario Evening
November 22, 2018

Tim Van Seters, TRCA

STEP Water is a partnership between:

@)— Credit Valley
4 Conservation ~ Conservation

for The Living City- inspired by natur
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Salting the Earth

“Romans sack the city
....razing the land...passing
the ploughshare over the
site....sowing salt in the
furrows...the emblem of
barrenness and annihilation”
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Over 2000 years later.... 10 — 20 million tons

used today i
(5 mill

1942
1938 5000 tons
spread
road salts j .
nationwide

used in New
Hampshire
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Declared as ‘toxic’ in 2001

1995-2000

2003-2004

5 year federal science assessment of environmental impact of

road salt under Canadian Environmental Protection Act (CEPA)
J
)
e Concludes that road salts harm freshwater ecosystems,
vegetation, drinking water, and wildlife
e Declared as ‘toxic’ under section 64 of CEPA
J
)

Multi-stakeholder developed voluntary Code of Practice for the
environmental management of salt

Private parking lots and sidewalks largely ignored

J

4
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Salt Is not Regulated
No licensing g
No permitting
No registration

No mandatory
standards

No reporting
requirements

®
EE R

Salt storage fa




Widespread impacts

i

Soil Structure®

AN

Lake Turnover;
Stormwater
Pond function
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Groundwater

Infrastructure 6
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Rising Trends in Toronto Streams
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Regular exceedance of toxicity thresholds

Short-term CWQG

yLong-term CWQG ﬁ

N

|

.

9
jo 1

11-4@1

IS
|

.
1d

i

L

-

Humber

|

00401
10001
G2ov0L
Jk4e] {¢]"
92001}
£20v0)
[e140]40]"
62070 )
2E€0v01
B00V0) e
ANAEO0Ed |
NALOOLd
1106
€106
20046
£00.6
LLLLG
666.6
310.6
200V6
710G8

09 NG
WNABOONA
£0058
0058
610€8
CLOES
dAMYLNH
200E8
COLES
NAAOLONH
700€8
020€8
600ED
810€8
70LE8
£002Z8
INMEOOWIN
90008 -
v Adeingu |

™MD qo13 3|
(SN Q013 JamoT
Yee.D buudg
T Aeinqu
/0008
IEIEN

Carruthers

JUUU
20

1000-

R

(/6w) spliojyd

Duffins
Creek

Rouge
River

Don
River

Mimico

Etobicoke

Petticoat
Creek

Highland

Creek

Pine Creek
(Frenchman’s Bay)

Creek

River

Creek

Creek



=
jSustainabIe Technologies

EVALUATION PROGRAM

L O tS Of m ed i a att e n t i O n ! Corrosion by water, road salt key in Ontario mall collapse

Former Elliot Lake mall maintenance manager testifies at public inquiry

Stay Connected with CBC New:

m FEBRUARY 17, 2017 AT 5:00 PM | 12 COMMENTS

Road Salt Is Toxic And Should Be Regulated

Each winter, more than 120,000 tonnes of salt is dumped on Toronto
pavement.

BY CATHERINE MCINTYRE

BROUGHT TO YOU BY TORONTO AND REGION CONSERVATION.

News / Insight

Blue crabs in Mimico Creek an urban mystery

Where did the salt-water creatures come from? Since they were discovered last
summer, experts have been trying to solve the riddle.

Road salt is devastating for the city’s buildings, infrastructure and wildlife, not to mention clothes and our pet's = —
paws. Torontoist Flickr photo courtesy of user Benjamin Moogk. n G+ 2 u reddit this!

ATHESTARK [

News - World

How road salt is contaminating
North America’s lakes

By BEN GUARINO The Washington Post NATIONAL*POST

Mon., April 10, 2017
NEWS - FULLOCOMMENT - SPORTS - CULTURE - LIFE - MORE - DRIVING - CLASSIFEDS - JOBS - SUBSCRIBE - FINANCIALPOST - VIDEO Q

How (anada's addiction to road salt is ruining
everything

Bringing down bridges, melting cars, poisoning rivers; it's hard to think of
something salt isn't ruining JACQUELYN MARTIN / AP



So What Can be Done?
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Reduction is Critical: But what does
‘enough’ look like?

* * *
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Real World Visuals

58 g/m?
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60 g/l'n2 12

Photos: LSRCA
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Real World Visuals

Cutting sidewalk
applications down to 58
g/m? can save between
12 and 23% of salt on a
typical parking lot

13
Photos: LSRCA
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Public vs Private

* Municipalities are adopting best practices
— Anti-icing
— Alternatives to salts
— Equipment updgrades/better tracking
— Improved storage and snow dump facilities

* Private contractors have been slow to
adopt best practices

— Not subject to federal voluntary reporting
requirements

14
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Understanding the Drivers of Over-salting

Influencers

84% Less profitable l 54%

Concern for slip and fall

liability
Contracted Level of 66% No impact on l 17%
Service profitability

63% More profitable l 17%

Client requests

More efficient to salt 49% | don't know 1 9%

than lightly apply

Most profit is in salt
application

24% It would put us out of ' 39%
business

a

15
Source: Sexton, 2016
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Building a Due Diligence Defense

* Closed loop ground speed
controllers

« Equipment Calibration
documentation

« GPS Tracking software

e Road Weather Information
Systems

« Good record keeping
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Service Contracts that Encourage Effective
Salt Management

« Effective pricing of services

* Improved equipment

[ ] B ette r m eth O d S Procurement Guidance for Parking Lot Snow and Ice Management

Version 1.1

« Low chloride alternatives
« Reduced application rates
* Reporting and tracking requirements

« Well informed decision making

« Professional Training and
Certification

Procurement Guidance v1.1
www.sustainabletechologie¥.ca
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MINIMIZE SIDEWALKS FOR PUBLIC UTILIZING t
SCALE:N.T.S

UTOMOBILE PARKING AS IT IS PREFERABLE
TO HAVE THEM UTILIZE THE DRIVE ISLES

Ll

._ELE‘/ATED PEDESTRIAN WALKWAYS ;
T : |

HETTTTITIT A so-10 L4

LT T )

PLIL]

VEGETATED ISLANDS WITH CURBS | —
FOR MAIN DRIVEWAYS ONLY

[ [
lLl —
Parking Lot Design | . smeeen | ]
|l FEITTHL T T
3 » ENTRANCE
Q O e
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PORELELTELT

HEATED
WALKWAY

* Designated snow storage IR |
|Ocat|OnS L. = Jr[l ._[llltSE?-lf\z)

REFER TO DESIGN FEATURE FACT SHEET
FOR COMPREHENSIVE LIST OF
CONSIDERATIONS

T
=L E Ty
(GS-1). REFERS TO A SPECIFIC Bl TTT37

CORRESPONDING NOTE IN THE FACT

MINIMIZE DISTANCE FROM ACCESSIBLE PARKING |
SHEET. TO ACCESSIBLE MAIN BUILDING ENTRANCE

L WEGETATED ISLANDS CAN BE USED TQ (bD'Q)
PROTECT PEDESTRIANS; HOWEVER, ONLY
. I I I rove S I eWEl B :
CONSIDER WALKWAYS FOR MAIN
PEDESTRIAN ROUTES ONLY LAKE SIMCOE REGION 1115623-01

CONSERVATION AUTHORITY Feb 22,2017
PEDESTRIAN SIDEWALK DESIGN TO BE

DIRECT AND INTUITIVE (S[)-3)

p—
- - N IR Mt T WA o o1 SIDEWALK DESIGN AND PEDESTRIAN FLOW
e S I g I l al l p e e S r I al l STORE (SD-12) Bl -.RqNG LOT DESIGN GUIDELINES FIGURE 5A

* Improved drainage

Parking Lot Design guidelines, typical
design details

Requires frequent de-icing

https://www.Isrca.on.ca/parking-lot-guidelines 18
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Private walkways and driveways

* Shoveling is key
« Shovel early and often
 Don’t let the snow melt and refreeze

* Clear melted snow/slush after sun goes
down

19
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Certified Professionals

* Clear requirements

apout
~ Equipment *smart aIt
— Methods
— Supporting tools
— Reporting
* Training
* Auditing
* Recognition Certified contractors in New Hampshire

are granted liability protection by state for
slip and fall claims 20




=
jSustainabIe Technologies

EVALUATION PROGRAM

Alternatives to Salt T

In Toronto's deep freeze, beet
juice beats salt for melting ice

* Left over juices/brines from beet sugar,| e
pickle and cheese processing e

* Work at lower temperatures than NaCl
(-20°C rather than -12 °C)

 Stick to surfaces very well

* Applied as brine or as treated rock salt

e Cost more (2x), slight odour

* Increasingly used by progressive
municipalities

« Up to 30% reduction in chloride
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...But they are not without drawbacks

(A\ Evaluation of Organic Anti-icing

Com pOSitiOn . . )JTEP Materials for Winter Maintenance

TECHNICAL BRIEF

Salt Brine: 23% NaCl, 77% water

Salt Management

Fusion (Beet Juice): 13% NaCl, 50% beet juice,
38% proprietary ingredients (unknown)

SnowMelt: 15-20% Glycerine, 10-20%

The practice of and-idng, in
(y th t t b I hich bquid brine solutio
Polymer, 6-16% other, water to balance . b gt
or at the onset of winter storms fects of mad salts an the emwoament,
to help pravent ice and snow Envmament (anads and Heakth
( from bending to the surf
reality ha:]been?;‘:wnmes@mﬁﬂv N '

Jowy  reduce the quantity of salt be considered Tmoc” under section

64 of the (anadian Envirenmental
needed to remove compacted Protection Act (EC and HC. 2001). ”
snow and ice after storms. New

liquid eeganic and semi-organic

alternatiwes weth low chioride content have become awadable but lack independent data on perfor-

"5 mance at different application rates. This study compares the performance of liquid read salt (brine)

5 tothree types of organic/semi-organic altematives applied on a university parkeng lot in Waterioo,
Ontario. Prodects are evaluated as anti-icers (applied pre-snowdall) based on the coefficient of friction
(CoF). The results indicate that in general, anti-icing trestments improved friction levels by 10-40%
relative to a control without any application of anti-icers. Despite containing less chioride, the organic

. and ganic peodects p as well s tradh ¢ sodum chlorde brine at similar applica-

MOT tion rates. it was also found that an application rate s low as 3L/1000 ft* was sufficient for parking

5, lot snow and ice management, which is 25% less than the cumrent practice of applying 4L/3000 f'.

higher  Aithough ceganic anti-icers contributed less chiride into receiving streams, they contain higher

concentrations of nutrients and erganic content, which may limit their applicability in some contexts.

Caliber M1000: 27% Mg/Cl, 6% carbohydrate,
67% water and proprietary ingredients

22
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Hypothetical Runoff Concentrations

Concentration (mg/L)

500 -
M Chloride
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0 [ [ [ |
NacCl Snow Fusion Caliber
Brine Melt 2350 M1000

High organic content products
have lower chloride and sodium
than NaCl brine

Concentration (mg/L)
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4 HNO3

NacCl Snow Fusion Caliber
Brine Melt 2350 M1000

...but higher Pand N
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Making snow tires mandatory

* Quebec implemented
policy in 2008

« 36% reduction in fatal
Or serious injury
accidents (2011 report)

« Some municipalities adopted ‘white road’ policies for
designated roads

— Salt only during extreme weather
— Improved mechanical plowing
— Use of sand/gravel to improve traction

24
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Tim Van Seters
Sustainable Technologies Evaluation Program
Toronto and Region Conservation Authority
tvanseters@trca.on.ca, 647-282-8040

www.sustainabletechnologies.ca
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