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PNS QPL

[ Pacific Northwest Snowf X
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Pacific Northwest Snow Fighters (PNS) Qualified Product List - PRODUCTS
Date of Listing: May 16,2018

Category 1 - Corrosion Inhibited Liquid Magnesium Chloride

[ Product Name Manufacturer Corrosion Rate % Effecti % Ci i Date Apgroved
|Ioeban 200" Earth Friendly Chem. 8.4 26%
Caliber M1000 AP Envirotech Services Inc. 20.8 28%
Meltdown with Shield AP Envirotech Services Inc. 25.9 30%
Hydro-Melt Green Cargill 243 28.5% /
Meltdown APEX with Shield AP Envirotech Services Inc. 251 30%. 1/25/2006
FreezGard Cl Plus Compass Minerals 12.2 30% 8/28/2006
Sears Ecological Appl. 28.6 25% 8/9/2007
Compass Minerals 12.3 27% 6/13/2011
Cargill 28 28.6% 8/15/2011
FreezGard Cl Plus Sub Zero Compass Minerals 14.1 27.5% 10/11/2011
Home GMCO Corporation 253 26.6% 1/10/2013
GMCO Corporation 21.2 30.0% 1/10/2013
Envirotech Services Inc. 224 30.0% 4/16/2014
Envirotech Services Inc. 241 30.0% 4/29/2014
Innovative Surface Solutions) 25.2 30.0% 7/31/2015
Snow Conferend Innovative Surface Solutions 282 27.0% 7/31/2015
GMCO Corporation -i 25 30.0% 12/17/2015
Snow Confereng |NexGen Liquid De-Icer Paradigm Group | 25 30.0% 5/12/2017
About Us
Note-Ilceban 200 was formerly Iceban Performance Plus M
Resources Those products marked with an asterisk (*) indicates that the stratification can be seen and agitation is required.
Reseach - Category 2 - Corrosion Inhibited Liquid Calcium Chloride
Product Name Manufacturer Corrosion Rate % Effectiveness | % Concentration Date &groved
Meetings Liquid Dow Armor Dow Chemical 26 30% 6/25/1999
Winter Thaw DI Tetra Technologies 16.5 32% 9/13/1999
Lab Photos Corguard TG Tiger Calcium Services 27.7 29% 1/9/2001
Field Photos |Road Guard Plus Tiger Calcium Services 16 25% 6/5/2006
[Calcium Chloride with Boost (CCB) America West 18.4 32% 4/10/2014
Partners MeltDown Apex-C EnviroTech Services Inc. 24.5 29% 8/21/2015
|C1 000 Pro EnviroTech Services Inc. 28 27% 9/8/2015
Contact
C. y 3 - Non Corrosion Inhibited Liquid Calcium Magnesium Acetate
Manufacturer Corrosion Rate % % Ci Date App!
Cryotech 5K 25% 5/19/1998
Sure Crop Farm Services 2.8 25% 9/13/1999
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What does it take to
be on PNS QPL?

* Elemental Analysis

Arsenic
Barium 100.0
Cadmium 0.20
Chromium 1.0
Copper 1.0
Lead 1.0
Mercury 0.05
Selenium 5.0
Zinc 10.00
Phosphorus 2500.
Cyanide 0.20

* Other Testing Required

Ammonia - Nitrogen

Total Kjeldahl Nitrogen

Nitrate and Nitrite - Nitrogen

Biological Oxygen Demand

Chemical Oxygen Demand

Frictional Analysis

Toxicity Testing
Rainbow Trout or Fathead Minnow Toxicity Test
Ceriodaphnia Dubia Reproductive and Survival Bioassay
Selenastrum Capricornutum Algal Growth

MONT AN A College of

STATE UNIVERSITY | ENGINEERING

gettylmages‘

m7det"aﬂ/§oto/
-ralan out- ﬁgwhi‘mehus’-
Ity-free* |mqggrr‘57420493

http Awildlife. oh|odn%
index/fish/fathead-

https://aquaria.com.ua/corm.images i
%C4%E0%F4%ED%E8%ES/



Where do these numbers come
from?

 Your State

* The Environmental Protection Agency
(EPA)

— https://www.epa.gov/wgc/national-

recommended-water-quality-criteria-aquatic-
life-criteria-table

— https://www.epa.gov/wgc/national-
recommended-water-quality-criteria-human-
health-criteria-table
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Let’'s talk salt

« EPA water quality standard (*secondary
drinking water standard)

/ 250 mg Chloride

~—

250 mg/L =
1 Liter water

*Maximum contaminant level, causes undesirable taste or
odor, undesirable effects to the body, damage to
equipment....
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This is what 250 mg/L of salt
looks like!

HOW MUCH IS TOO MUCH?
2500 mg 1000mg of sodium is about 3g of common salt. There are just over 5.3g of salt in one teaspoon. Here are the
recommended upper daily limits according to AWASH [Australian Division of World Action on Salt & Health).
NaCl
1-3years 4L ~-8years 9 - 13years 14+ years and adults
2.5g salt 3.59 salt 5g salt 5.75g salt
(832mg sodium] (1166mg sodium) [1665mg sodium) (1915mg sodium)

W Na¥ N T

https://pesproppt.wordpress.com/2014/10/13/dietary-gui
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A little chemistry
oL OL ”C'

NaCl [100 g of NaCl = 39.34 g Na + 60.66 g Cl.]

shutterstack:

Magnesium chloride
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What does this have to do with
winter maintenance?

» Chloride (drinking water standard):
— 250 mg/L

» Chloride (aquatic life standards):
— 230 mg/L Chronic (longer term exposure)
— 860 mg/L Acute (1 time exposure)

111111111
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Product Application Rates

Sand — 100 to 1000 Ibs/I-m (32°F and colder)
Salt/sand — 400 to 1000 Ibs/I-m (32 to 0°F)
NaCl (32 to 15°F)

— Solid — 100 to 800 Ibs/I-m

— Liquid — 10 to 40 gal/l-m

— Pre-wet — 8 to 20 gal/l-m

MgCl, (32 to -5°F) and CaCl, (32 to -15°F)

— Solid — 100 to 500 Ibs/I-m

— Liquid — 10 to 40 gal/l-m

— Pre-wet — 8 to 20 gal/l-m

Ag-based by products — typically an additive
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Let's play a game

Pounds (Ibs) Milligrams (mq) Y%
T [ ———— »+ 22.680,000 0.002
¢ 100 * + 45,360,000 0.0009
¢ 250 ~ + 113,400,000 0.0004
e 500 e -+ 226,800,000 0.0002
0100 JE——— »  + 453,600,000 0.00009

*Percent needed from application to reach the 250 mg/L water quality standard
for chloride.
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Chloride numbers from the field

« USGS (Corsi et al., 2014)
— 29% of the sites exceeded the EPA (230 mg/L)

* by an average of more than 100 days per year from
2006 - 2011, almost double the amount of days
from 1990 -1994.

— The lowest chloride concentrations were in
watersheds that had little urban land use or
cities without much snowfall.

https://www.usgs.gov/news/urban-stream-contamination-increasing-rapidly-due-road-salt
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USGS (Corsi et al., 2014)

— In 16 of the streams, winter chloride
concentrations increased over the study

period.
— In 13 of the streams, chloride concentrations

iIncreased over the study period during non-
deicing periods such as summer.

» chloride infiltrating the groundwater system during
the winter, then slowly released to the streams

throughout the year.
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USGS (Corsi et al., 2014)

— Chloride levels increased more rapidly than
development of urban land near the study
sites.

— The rapid chloride increases were likely
caused by increased salt application rates,
iIncreased baseline conditions (the
concentrations during summer low-flow
periods) and greater snowfall in the Midwest
during the latter part of the study.
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Median Lake Chloride
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Regional Salinization

Kelting, D. L., Laxson, C. L., & Yerger, E. C. (2012).
Regional analysis of the effect of paved roads on

sodium and chloride in lakes. Water Research,
46(8), 2749-2758.




Lake Chloride and State Road

Densit

R2=0.84, p<0.001

« State road density explained  4q
84% of the variation in Cl

35
+ Higher state road density £ 30
equals higher salt load 225
S 20

* No relationship between I
local road density and Cl % 15

C
S

* Regional salinization is largely 5
from state roads (NYS DOT) 0

0 1 2 3 4

Kelting, D. L., Laxson, C. L., & Yerger, E. C. (2012). .
Regional analysis of the effect of paved roads on sodium State Road Den5|ty

and chloride in lakes. Water Research, 46(8), 2749-2758. (Iane-milmiz)




Reduce/Eliminate Salt Use in

362 road segments

Minimum = 70 feet

Maximum = 4.7 lane-mile:

Total = 141 lane-miles
(5% of total)




The outcomes

* |dentified No Salt Zones
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Stuart Findlay and Vicky Kelly
(Cary Institute, 2018)

« Background < 10 mg/L

* Environmental effects (sub lethal) ~ 100
mg/L

* Lethal > 1000 mg/L

« EPA Drinking Water Std. 250 mg/L
* EPA chronic 230 mg/L

« EPA acute 860 mg/L
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Stuart Findlay and Vicky Kelly
(Cary Institute, 2018)

» Surface water [Cl-] = 10 — 300 mg/L
— Dutchess County, New York

 Sources of chloride
— 80% from deicing (DOT, local, private)
— 5-10% from water softeners

111111111
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Stuart Findlay and Vicky Kelly
(Cary Institute, 2018)

* They found the UNEXPECTED
— Think slow, glacial..

1. Long term increases in concentration
2. High [CI-] in summer
3. Higher [CI-] downstream in summer

111111111
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Pathways of Deicer Migration off the
Roadway
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Impacts of Salt and Chloride Based Deicers

— “?\Qﬁt’ -
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The science shows...

e Deicers can cause...
— Mobilizations of heavy metals

— Impacts to or death of aquatic & terrestrial
species

— Loss of native species => increase in invasive
species (aquatic & terrestrial)

— Wildlife-vehicle collisions

A Dl College of
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Reducing Wildlife Vehicle
Collisions with Odor Repellents

 Wildlife Vehicle Collisions can be reduced
by 26 — 43%.
— Results are up to 3 times lower than claims
made by the product producers.
— Less expensive than fencing.

— Results dependent on type of odor used and
species.

Bil, et al. An evaluation of odor repellent effectiveness in prevention of wildlife
vehicle collisions. Journal of Environmental Management, 205 (2018) 209-214.
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Impacts of Sand and Abrasives

www.mto.gov.on.ca

www.utah.sierraclub.org

www.thunderbay:
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BOD

(Biological/Biochemical Oxygen Demand)

* “The amount of dissolved oxygen needed

by aerobic biological organisms to break
down material in water at a specific

temperature or a specific time.”

https://en.wikipedia.org/wiki/Biochemical oxygen demand

BOD Level in mg/liter Water Quality

. - Very Good: There will not be much organic matter present in the
: water supply.

3-5 Fair: Moderately Clean

6-9 Poor: somewhat Polluted - Usually indicates that organic matter
present and microorganisms are decomposing that waste.

_Very Poor: Very Polluted - Contains organic matter.

College of .pharmaguideline.com/2013/06/determination-of-biological-oxygen.html

ENGINEERING Western Transportation Institute
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Ag-based, Acetate, Formates &
Glycols

Benefits e
. edauces
 Break d_own 1 vailable
the environ. oxygen
* Less corrosive for organism in
than chlorides the soil and
aquatic

Not so good environments.
* Higher costs

* Exert a higher
BOD
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BOD data

Table 1. Biological oxygen demand (BOD) imparted by deicers, reported by BioAmber.

Deicer BOD (g O2/g fluid)
Succinate Formula 0.15
Potassium Acetate 0.14-
Potassium Formate 0.12

Ethylene Glycol 1.0°

So what does this mean”? How do | use this
information?
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Natural/Waste Brines

 Where is it from?
* Did they do toxicity testing?
« Show me the data!

e - 1 x ALK TO YUURAES LEARN MORE Kverest 3.0
A R OR CLICK HERE TO —
& Cla https://www.scientificamerican.com/article/road-de-icing-fluids-may-contain-... ~ ¥¢ o -] H
_ SCIENTIFIC
= AMERICAN.

Environmental groups oppose
brine 'deicing' bill

Vote had been expected on Wednesday, but apparently
Road De-Icing Fluids May Contain was postponed till later

Unhealthy Chemicals

M € =

SUSTAINABILITY

By Conor Morris  May 23,2018 %6

Some of the salty liquid comes from oil and gas wells, and regulations controlling its
contents and use vary widely between states and localities

The Ohio House is set to consider a bill that its promoters hope will encourage the use of brine
from oil and gas wells as a road deicer treatment.

Western Transportation Institute




Let’'s remove the chlorides with..

. Bioswales e

— Store chlorides = TN
— Can Serve as reservoirs, e i LT

— can recharge shallow aquifers with chloride
laden water.

Sl o 5..\ O 'T‘;." ¥ " '.~
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Water Treatment with Wetlands

— Sallinization of wetlands > halophilic species
to move in, non-native species.

— Halophilic plants can take up salts, but then
when they die it ends up back in the aquatic
systems unless you remove the plants.

s ‘__Q“" \bz,\q ‘:1 ;t

PR

ﬁﬁ') //construot}d wetlands. com/ecotechnologles
stormwat@eatment wetlands htmI

-0
- - N
https://www.dav!t—e Prise cal-news/new-wastewater-
treatment-plant-is-good-nev ys-wetlands/




Porous and Permeable Pavements
* Applied solid material get trapped
 Liquid anti-icers flow down into the matrix

* Appear snowy longer, snow gets keyed into
the matrix

* Provide higher friction = overall less deicer
applied in black ice conditions




Removing Chlorides

 Reverse osmosis
— It works, but its expensive.

~$1,500 = $18,000 m» $30,000

 cost increases as you scale up.
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Drift Control and Snow Fences

Reduce blowing and drifting snow
Low cost snow storage

Increased safety

Reduce need for snow & ice control product
25 year lifespan at $1.40 per ft?

Wildlife habitat, control

reduce spring-time flooding,
sequester carbon.

Right-of-way

..,

MU

f— 10—




Where does this leave us...

 BMPs
 |Invent a better deicer

 Invest in a different deicing system

— heated pavement
— 77

Necessity is the Mother of invention!
-Plato made of Play-doh

https://imgur.com/gallery/CN8we
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Facility Management

* The design and operation of maintenance
facilities can have a direct influence on

potential contamination issues and loss of
materials.

» “Good housekeeping” — clean, organized, and

well maintained.
r§ |

i
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Facility Management — Material Storage

* Snow and ice control product storage facilities
have the greatest potential to impact the
environment, because they are a single
source that can release high concentration
runoff into the environment.

» Solids — Covered, impermeable surface.

» Liquids — Secondary containment,
Impermeable surface.

111111111
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Equipment Calibration

s a must

Why: to realize savings gained from
Investment in new technology

Train how to calibrate & keep records

When to calibrate:

— When first acquired, points throughout a
season, whenever a new material is used,
after repairs, if there appears to be
discrepancy in material usage

College of
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Equipment Calibration

$avings of $75,000 from calibrating in the
first year.

1. Ask the driver where they set the knob
(500-1200lIbs/I-m)

2. Recommend an application rate (e.qg.,
250 Ibs/I-m), test use once calibrated.

Changing the culture of the operators.

111111111
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Training

* The importance of training cannot be
overstated as the success of any best practice
(management system, strategy, technology, or
product) hinges on the appropriate
Implementation by knowledgeable personnel.
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Training......

Assess the needs of your staff

Consider who is being trained and how to
best convey that information

Design training based on learning goals
Training methods:

— Classroom, field, post-storm debriefing,
simulator, etc.

College of
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Training Continued...

» Have experienced staff conduct the training
« Evaluate your training program
* Assess how much information was learned

« Common training methods:

— Annual operator training, Snow University,
Snow & Ice Rodeo, Computer Based Training




Training.....

* Benefits of improved or target training of
winter maintenance personnel.

— Reduction in the amount of snow and ice
control products used while maintaining or
iIncrease LOS provided through

« Calibration training

« Salt Smart Principles
* Application rate \
» Impacts of over applications f \{
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Summary of Environmental
BMPs for Snow and Ice Control

* Cover and store snow and ice control
materials on an impermeable surface,
secondary containment for liquids.

* Regulate the application of snow and ice
control materials to prevent over
application.

» Use specialized equipment to apply the
right amount, in the right place, at the right
time.

111111111
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Summary of Environmental

BMPs for Snow and Ice Control

Use the appropriate snow and ice control
materials for the given conditions.

Calibrate equipment.

Train operators in proper application,
calibration, and cleaning procedures.

“Good housekeeping” — clean, organized
and well maintained.

111111111
M M\%QEVAEQ% ENGINEERING Western Transportation Institute



Summary of Environmental
BMPs for Snow and Ice Control

+ Set Goals, Have performance
expectations

* Implementing existing knowledge
* Project champions

» Culture change, operational change

— Long term system wide approaches
— Each success is a stepping stone,

111111111
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Resources/References

EVALUATION OF ALTERNATIVE ANTI-ICING AND DEICING COMPOUNDS USING
SODIUM CHLORIDE AND MAGNESIUM CHLORIDE AS BASELINE DEICERS
(Report)

http://www.westerntransportationinstitute.org/documents/reports/

4w1095 final report.pdf

Manual of Environmental Best Practices for Snow and Ice Control (Manual and
webinar)
http://clearroads.org/project/snow-and-ice-control-environmental-best-management-
practices-manual/

Strategies to Mitigate the Impacts of Chloride Roadway Deicers on the Natural
Environment (Report)

http://www.trb.org/Publications/Blurbs/169520.aspx

Manual of Best Management Practices for Roads Salt in Winter Maintenance (Manual
and webinar)

http://clearroads.org/wp-content/uploads/dim uploads/0537 2015-Clear-Roads-Best-
Practice-Guide-WEB.pdf

Understanding the Effectiveness of Non-Chloride Liquid Agricultural By-Products and
Solid Complex Chloride/Mineral Products Used in Snow and Ice Control Operations

http://clearroads.org/ r(piggt/1(f3-02/
ollege o
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Resources/References

) e — X

* o BT

ﬂ Center for Environmentz X

& - C | ® environment.transportation.org/environmental

V!' Center for Environmental Excellence by AASHTO cenTer Howe

One Stop Source of Environmental Information for Tr ortation Professionals

CEE by AASHTO H Compendium Home | Online Compendium Help | Recent Updates | Inquiries | FAQs | State DOT Links

About Best Prac Comment on Best Practices | S A Best Practice | Volunteer to Vet Best Prac @ Print This Page

Back to Chapter 7 | Go to Chapter 9

Chapter 8 (Revised August 2013)

Winter Operations and Salt, Sand, and Chemical Management

8.1. Selecting Snow and Ice Control Materials to Mitigate Environmental Impacts

This section describes the use of various winter maintenance products for the Introduction
prevention of ice bonding to pavement or for ice melting and removal, with a focus on rsf‘e“‘"gEs“N and les Control Niaterals fo
their environmental footprint. Best practices of winter chemical usage are implemented F;mgste nronmental lmpacts

. Pty vl . ; g educing Sand Usage and Managing Traction
to apply the right type and amount of materials in the right place at the right time for Materials
snow and ice control. Deicing agents can be found in a wide variety of snow and ice Strategic Planning for Reduced Salt Usage
control products used on winter roadways to either prevent the bonding of ice to the Stewardship Practices for Reducing Sat,
roadway (anti-icing) or break the bond between ice and the roadway (deicing). The Sand and Chemical Ussge
products (e.g.. chlorides) melt ice and snow by lowering the freezing point of the snow- Precision Application to Manage and Reduce
salt mixture. Prior to application onto roadways, liquid products can also be added to SiTmElhrr s
abrasives or solid salts to make them easier to manage, distribute, and stay on e il
roadways (pre-wetting). For simplicity, the term deicer is used hereafter to refer to all R

products used for anti-icing, de-icing and pre-wetting operations firxining ioSaRManegece ot enc Rt
Maintenance Operations

References

According to a survey we conducted by Fay et al. (in review) the most commonly used
Y H Appendix A - Acronyms.

winter maintenance product is solid salt (NaCl), followed by salt brine and then sand
grit or traction material. Liquid magnesium chloride (MgCl,) and liquid calcium chloride
(CaCly) were selected as being used by approximately 60% of respondents. The two Lists:
products listed in the other category were - salt/sand mixed with potassium acetate

(KAc) and calcium magnesium acetate (CMA) flakes for bridges. For anti-icing, deicing,
pre-wetting and dry placement for traction, the most commonly used product was liquid

NaCl, solid NaCl, liquid NaCl, and sand/grit/traction material, respectively.

Examples | =

There are primarily five types of products available in North America for snow and ice
control on roads, i.e., NaCl, CaCl,, MgCl,, KAc, and CMA. All of these serve as
freezing point depressants and have their own characteristics and impacts on the
environment. Additives such as agricultural by-products (ABPs) or organic by-product
enhancers are also blended with these primary deicers to improve their performances in
snow and ice control. Known additives are comn syrup. com steeps, and other corn
derivatives; beet juice-sugared or de-sugared: lignin/lignosulfonate; molasses (usually
from sugar cane); brewers/distillers by-product; and glycerin. Abrasives are also often
used to provide temporary traction on wintery roads. While improving roadway safety
and mobility, the use of these abrasives and deicers can lead to corrosion and
environmental costs that should be taken into account (Shi et al., 2012)

8.1.1 Impacts of Salt and Chloride-Based Deicer on the Environment

[ corsi et al_2010.pdf A Showall | X
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Resources/References

[3 Clear Roads X O lae - X

& (& ‘@clearroads.org w o :

i |
CLEAR LIV

The Clear Roads research program brings together
transportation professionals and researchers from around
the country to drive innovation in the field of winter
maintenance. By evaluating materials, equipment and
methods in real-world conditions, the program identifies
the most effective techniques and technologies to save
agencies money, improve safety and increase efficiency.

| News & Events Recent Research Results New Resources

9:23 PM
Ly 9/6/2017 L_’\
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[ Completed Research | CI X [ONT0) - X

& (& ’(D clearroads.org/completed-research/ ﬁ'l o ] -]

Home  About Clear Roads Research Projects ~ WERGES IR ([Eas Resources/Links Contact Us

Requests for Proposals

Completed Resear researchin pProgress

Completed Research
15-03: North American Study on Cot esponse (February 2017)

14-04: Plug-and-Play Initiative: Phas: AEEC Ot
14-07: Identifying Best Practices for| All Proposed Projects  7atjon (January 2017)

14-01: Synthesis on GPS/AVL Equipment Used for Winter Maintenance (September 2016)

13-02: Understanding the Effectiveness of Non-Chloride Liquid Agricultural By-Products and Solid Complex Chloride/Mineral Products
Used in Snow and Ice Control Operations (May 2016)

14-10: Roadway Salt Best Management Practices (November 2015)

14-06: Use Of Equipment Lighting During Snowplow Operations (September 2015)

13-03: Cost-Benefit of Various Winter Maintenance Strategies (September 2015)

13-01: Snow and Ice Control Environmental Best Management Practices Manual (July 2015)

13-04: Best Practices for the Prevention of Corrosion to DOT Equipment: A User's Manual (May 2015)

14-08: Weather Severity Mapping Enhancement (March 2015)

14-05: Snow Removal Performance Metrics (May 2017)

12-02: Establishing Effective Salt and Anti-icing Application Rates (February 2015)

clearroads.org/completed-research/ |bution Systems (December 2014) v

]

9:28 PM
9/6/2017
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Questions?

Laura Fay
Western Transportation Institute
laura.fay1@montana.edu
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2019 International Low Volume
Roads Conference
« NW Montana — near Glacier National Park

* Meet, share with, and learn from your
counterparts in foreign countries, across
the country, and from federal and state
land agencies on all things low volume

roads (construction, maintenance, stabilization, safety,
dust control, you name it, we'll have it!)

https://sites.gooqgle.com/site/trbcommitteeafb30/
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