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Gaining Traction on Road Salt Reduction Massachusetts

Jamie Carr, Environmental Analyst, MA DCR Division of Water Supply Protection, Wachusett Section



PRESENTATION . System Overview

OUTLl N E * Watershed water quality trends

e Gaining Traction on Road Salt Reduction:
how do we protect water quality?
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clean drinking water for more
7] than 3.1 million MA residents in
53 communities.
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Map of the Wachusett
Reservoir watershed with
sampling stations
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Increases in Road
Salt Application
Over Time

What are the
impacts?

America’s road salt history

The U.S. Geological Survey tracks the amount of salt used in the U.S. each
year, including for de-icing. Figures show a sharp upward trend since salt
was first used on wintry roads in the 1940s.*
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*1940-1953: "Highways, railroads, and other dust and ice control”, 1954-1971: "States,

counties, and other political subdivisions", 1972-1984: "Highway use", 1985-2016: "Ice
control and/or stabilization", 2017-18: Estimates

Source: U.S. Geological Survey CARLIE PROCELL/USA TODAY NETWORK
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Specific Conductance at Site(s) GATES BROOK 1 - MD04 from 1989-01-10 to 2022-11-21
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Annual Median Specific Conductance

ASNEBUMSKIT BROOK (PRINCETON) - M102 BOYLSTON BROOK - MD70 COOK BROOK -WYOMING - MD11
500- 500+ e . |7
-
3001 . . 300+ e 500
200+ % 200+
T T T L ° T T T T T T 300. T T T T T
2000 2005 2010 2015 2020 1990 2000 2010 2020 2000 2005 2010 2015 2020
000 EAST WACHUSETT BROOK (140) - MD89 000 FRENCH BROOK - MD01 GATES BROOK 1 - MD04
10004 _
300+ 300+ . S Stunstafog | 700
o DI I - . st et TTE e 5001
100+ .'ﬂ__ e o . " . L 100+ B = i ®
1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020
GATES BROOK 4 - MD73 000 JORDAN FARM BROOK - MD12 MALAGASCO BROOK - MD02
E :
% 1,000 300 2001
2 700+ . .. S s semmemens | 3007
& 500+ 1007 gt em— TR e e 200+
= .
£ 1990 2000 2010 2020 2000 2005 2010 2015 2020 1990 2000 2010 2020
-E 000 MALDEN BROOK - MD06 000 MUDDY BROOK - MD03 OAKDALE BROOK - MD80
€100 e e e e e e e e e e e e e e e 00— e e e e e e e
o 1,000
o 500 . . B
T 3004 . — sttt e 3001 _4_"*' 7004
;-;' TS e sreeete _-—-—-——r cesroaves’ 500
T T T T 100- T T T T T T T T T
1990 2000 2010 2020 1990 2000 2010 2020 2000 2005 2010 2015 2020
QUINAPOXET RIVER (CANADA MILLS) - MD69 SCARLETT BROOK (DS W.M.) - MD81 o000 STILLWATER RIVER - MUDDY POND RD - MD07
500- 7001 3004
500
300 . I.. N ...l.-.. .-_‘_ﬂ.
200 “—# T S S .=
. — LERP S B . 3001 . : . s e : : .
2000 2005 2010 2015 2020 2000 2010 2020 1990 2000 2010 2020
000 TROUT BROOK - M110 WAUSHACUM BROOK (PRESCOTT) - MD83 WEST BOYLSTON BROOK - MD05
300 500 1,000
100+ . ot anouems | 5007 500+
'#; L LA 2004
30+ 300

L] .
1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020




Specific Conductance (uS/cm)

500+

300+
2007

1,000

300+

100+

2

1,000

2

500+
300+

500+

300+
200+

1,000

300+
100+

30-

Annual Median Specific Conductance

ASNEBUMSKIT BROOK (PRINCETON) - M102

BOYLSTON BROOK - MD70

COOK BROOK -WYOMING - MD11

1,000+
700+
500+

500+ .. | 7004
¢t 500
. . e 300 P
% 200+
T T T L ¢ T T T T T T 300- T T T T T
2000 2005 2010 2015 2020 1990 2000 2010 2020 2000 2005 2010 2015 2020
EAST WACHUSETT BROOK (140) - MD89 000 FRENCH BROOK - MDO01 GATES BROOK 1 - MD04
-_ - W -
10009 . C e SO — _,_'_._.'_’._-._._
3001 . S otatunstate | 700 0t e,
P LIS IURPAE . st e .. 500+ :
. * s . e o7 100+ . ® T '
.ﬂ—— . e® e " °
1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020
GATES BROOK 4 - MD73 000 JORDAN FARM BROOK - MD12 MALAGASCO BROOK - MD02
3004 5001
. . . " 8 4 0 & 3004
100]  mgeelemsmt-tont T e e 2004
.
1990 2000 2010 2020 2000 2005 2010 2015 2020 1990 2000 2010 2020
MALDEN BROOK - MD06 000 MUDDY BROOK - MD03 OAKDALE BROOK - MD80
’ 1,000
IR - 3004 I---_»" 700
L]
. . P .--o.c." . .........o 5004
T . T T T 100- T T T T T T T T T
1990 2000 2010 2020 1990 2000 2010 2020 2000 2005 2010 2015 2020
QUINAPOXET RIVER (CANADA MILLS) - MD69 SCARLETT BROOK (DS W.M.) - MD81 000 STILLWATER RIVER - MUDDY POND RD - MDO7
700+
300+
. ... 5004 ..l.l.. wee 'I
“—# 1001 qpummnpemgg=e=® . e
. " LR : 300+ . . , s : : .
2000 2005 2010 2015 2020 2000 2010 2020 1990 2000 2010 2020
TROUT BROOK - M110 WAUSHACUM BROOK (PRESCOTT) - MD83 WEST BOYLSTON BROOK - MDO05
— wmm s mm s o % o s m s M R mm T mm S Wm oS mm S M S M R Mmoo Wm s m S wm s mmo s mm s Mmoo wm o mmos owm o ow oo [}
-8 LI ]
500 10009 — s Smememes !._
L ]
L ot nooe | 3007 500 . . : .l
ettt e 2004
. . . . . . . . 3001 % . . .
1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020




Specific Conductance at Site(s) TROUT BROOK - M110 from 1988-06-23 to 2022-11-21
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Specific Conductance at Site(s) TROUT BROOK - M110 from 1988-06-23 to 2022-11-21
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Specific Conductance at Site(s) TROUT BROOK - M110 from 2019-01-03 to 2022-11-21
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Specific Conductance at Site(s) TROUT BROOK - M110 from 2019-01-03 to 2022-11-21

125- -
L ]
L]
L ° ° L]
L]
100 - )
° '.. . LocationLabel
L
L]
- S . »  TROUT BROOK - M110
d
° L) =
L]

Specific Conductance (uS/cm)

~ ° ° ° .
® ° > . ° s & e o
= ) ° o . . . °
° L] L4 i °
] ° ° ° °
75-
L ] L ] Y
. " . - . ® oo S
° ° 2 ° . .
. o °
L .
° . ° . ° ®
L °
°
°
°
50 K 1 L 1 ) 1 | § 1 ' '
2019-01-01 2019-07-01 2020-01-01 2020-07-01 2021-01-01 2021-07-01 2022-01-01 2022-07-01 2023-01-01

Date




Specific Conductance at Site(s) TROUT BROOK - M110 from 2019-01-03 to 2022-11-21
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Chloride contamination apparent in groundwater

© 2022 Results B Median Result 2022 === MassDEP Proxy For Chronic CI Toxicity - 904 pS/cm
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Boxplot statistics from years 2019 - 2022
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EXPANDING DCR
EFFORTS TO REDUCE
ROAD SALT:

How do we protect
drinking water quality?

» Improve data collection
» Model impact of reducing inputs
» Training and Public Outreach

» Provide a salt reduction grant program to

assist Wachusett watershed communities

» Upgrade our own practices
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"ALT APPLICATIONS | incl 1.9 DCR
" lane miles in watershed 9.9 239 . 0.0 . 27
"M (from DOT) in watershed 243 159.0 . 96.4 3 3 85.9 10.0
M (from DOT)  |in watershed 110 420 X 179 . 173 6.4 1316
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364 acres of pa g lots
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WHAT DOES 18,000 TONS LOOK LIKE?




Improve Data
Collection

WATWEL Groundwater Monitoring Project (2019-

present):
* Monthly chloride sampling at 7 former USGS

dcr

Massachusetts
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\\"J

Groundwater Wells

Q DWSP Monitored

4 USGS Automated

4 Kilometers




Conductivity Blitz Sample Points

Specific Conductivity (uS/cm)

Improve Data ey
Collection o

»201-248
& >158-201

@ >72-158
$o0-n

& Other

» Conductivity “Blitz” in 2022 and 2023

* Goal: Improve spatial understanding of chloride concentrations




Modelling Efforts

e Partner with researchers at Umass to better understand the
origin and fate of chlorides in the watershed.

» Soper et al. 2021. Long-term analysis of road salt loading
and transport in a rural drinking water reservoir watershed.
Journal of Hydrology: “... measurable water quality
improvements will only be realized with a sustained long-
term decrease in the amount of road salt applied.”

e Salt is a legacy problem: salt in the water today may have
been put down on the road 10 or more years ago.
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Training

 DCR and MWRA have cooperated to provide no cost
Baystate Roads (UMASS Transportation Center)
training on Snow and Ice Operations in 2019, 2021,
and 2022, 2023 and 2024 to introduce pre-treatment,
anti-icing, and the use of salt brine to town public
works employees

» Salt Spreader Calibration Training in November 2023



Training

* Pre-treatment of bare pavement BEFORE a storm prevents
snow and ice from binding to pavement which makes it easier
to plow and uses less salt overall

* Application of salt brine to roads before storm events is the
best approach.

 MA DOT District 3 has achieved a ~40% reduction in the
amount of salt applied as compared to 10 years ago

The town of Sterling achieved a 52% reduction in salt

applications in the winter of 2022-23 as compared to the s
previous winter “We are now pre-treating always

due to the training you provided”




™

Road Salt

Public Outreach kriend or Eoe?

MAKE YOUR OWN SALT BRINE

Salt Brine is a liquid that prevents snow and ice from freezing to hard surfaces,
making it easier to shovel or plow. It is  low cost and more environmentally
ndly alternative to solid salt. Salt brine uses less salt and works better than
solid salt in most situations.

STEP 1: PREP

Measure out 1 gallon of werm water in a
bucket, cooking pot, or pump sprayer
container. Measure out 2.3 pounds of clesn
rock salt (Sodium Chloride, the same
material as table salt). Warm water is ideal
1o dissolve sait.

Examples:

_ DCR Division of Water Supply EEEaresms -

For a four gallon pump sprayer:
> Pl O o 4 4 gallons of water and 9.2 pounds of salt.

—
der gALT SMARTER |

. . NOT HARDER :
* Production of a salt use reduction it Sl R e ——— %
. . . e T i e o e oy ey e e
educational video by Interpretive e proBLEMWIHROAG SALT || (@ <
When Sait i DUt Sown On 3 103d, It doesn't Qo Apply the liquid brine on paved surfaces using a portable pump sprayer, which

are available at home improvement stores. Spray lines on the pavement about
6inches apart to pro-wet the surface BEFORE expocted precipitation. This will
prevent snow and ice from sticking so it can b shoveled or plowed away

Sy It WRshes INt0 WRLerways Of SEORG Nt the
| QUOLNG, CONEMINILING ISERVaIrs and
undarground walks.

cleanly.
Salt put down on the road today can be found

Services for this winter season: “The |
Importance of Road Salt Reduction” on : e T T

DCR SALT REDUCTION CRANTS apply. During a snowstorm, shovel or plow the surface as clear as possible and

M a SS D C R YO u Tu b e C h a n n e I DR asadad ovar 165,000 10 Waciusatt then reapply the brine right after. Only use as much brine a5 needed to make
watershed towre through a matching grant

separate lines or thinly cover the paved surface. Overapplication does not boost
effectiveness and adds harmful salt into the environment.

PIOgram 10 lower road Sa LSe and help with

W SQUIPMENE ¢

S i der

DCR Division of Water Supply Protection )
180 Beaman Street, West Boylston

MORE SALT DOESNT MELT ICE FASTER

Mcro isn't bettar. A2 02. coffes mug full of rock

* Reducing salt does not mean reducing £ sopaimi

.
b I f t ' SAVE MONEY AND SWEEP UP EXTRA J
p u IC s a e y : B> Sweop up ary leftover salt /D‘,j
s £0 L8 in the Naxt stom

A

USE BRINE
Mako 3 brine sokition and usé 3 SErayer to poteat
ement. Liquid can meit ice faster than granular

Sat and it sticks Inatead of scatters
Lower salt concentrations ara
wildife and drinking watsr

s damaging to fish,

STAY HOME DURING A STORM
This option, If possibiks, JHOWs SNOW
removal crows Time and Space 1o make
the roads safer for you todiy and your
drinking Watar 160 years from now

DID YOU KNOW?
ABOUT 30% OF SALT IS WASTED
Sak Smarter, Not Harder to:

 Remain safe on the roads

* Save monay

 Reduce the harm 1o our
water, wikilif, and tha environmant



Public Outreach

* New focus on social media videos that can be released on
the day of a snow storm- good success in January 2024

* Four new videos have gotten good views

‘1:(3‘7 M?SSDCR iy 3 [ /> Share 4 Download =+ Save

: » 1 )
SaltBrine V& Rock Salt

Ryan Hutton

Digital &)
= Strategist

Cutting the Salt




High salt levels from roads pose
threat to Wachusett Reservoir
watershed

1

o mHeng Schwan
Worcester Telegram & Gazette
View Comments

e Success of videos has resulted in mainstream news coverage

What's the best way to melt that ice
coating your driveway? Here’s what you
need to know.

By Shannon Larson Globe Staff, Updated January 17, 2024, 5:04 p.m

STERLING - It's not your grandpa’s snow-and-ice-removal world

anymore. Times have changed. Look no further than Sterling for proof.

Work crews in the Central Massachusetts town of 8,000 use high-tech flexible
plow blades to get snow and ice off the streets. The blades fit the contours of
the road that allow more snow and slush to be scraped off. Less muck left
behind means less salt is needed to treat the roads.

g 18 HOW ROAD SALT IMPACTS WATER QUALITY =

3 VIDEOS LEFT UNTIL SIGN-IN REQUIRED

Wachusett Reservoir (Spectrum News 1/Andrew Boucher)

impacted by an increase of salt on roadways




Salt Reduction Grant
Program

* Launched in FY21, dedicated funding in DWSP
budget to administer a 50/50 matching grant of  dcr | o e Watorehed
up to $20,000 per town per year to facilitate @  salt Use Reduction Grants
adoption of salt reduction technologies in M S e o L o sl e

The Department of Conservation and Recreation - Division of Water Supply Protection (DCR/DWSP) routinely

monitors the water quality of the groundwater, streams, and rivers that flow into the Wachusett Reservoir.
a C u S ett Wa te rS e tOW n S DCR/DWSP has documented significant increases in the markers that indicate the amount of salt in the

reservoir. Elevated measurements that in
the past had been linked to winter storms
are now occurring during the summer as
well. These consistently high levels of salt
o o o can impact drinking water treatment and

distribution. Once introduced into an

C Total gra nt dlstrlbutlon Of S170’000 over four ecosystem, salt is very difficult and costly
to remove. DCR/DWSP is committed to
finding ways to reduce salt use in the

years has been awarded to the towns of Holden, it
[How to Reduce Salt Use and Keep RoadsSafe |

We St B Oy I Sto n , P ri n Ceto n , Ste rI i n g’ a n d Pa Xto n ) DCR/DWSP is working with Departments of Public Works, Highway Departments, and MassDOT to come up

with creative solutions to the problem of salt contamination. Strategies from the Baystate Roads program at
the UMass Transportation Center include pre-treatment of roads with liquid solutions that minimizes the use of
salt on town roads, provides for clear and safe road surfaces, and is cost-effective.

Wachusett Reservoir Watershed Salt Use Reduction Grants for Fiscal Year 2023

* FY24 resulted in three matching grants being Tt e A B, Y s, S

Princeton, Paxton, and Rutland. These communities’ road maintenance activities all have an impact on the

. . .
reservoir's water quality, which is the drinking water supply for over 3 million people. Private wells throughout N It t b I d
d d the region depend on the watershed'’s groundwater. DCR/DWSP recognizes that implementing a new road salt ew S a S O ra e u l I n I n
a Wa r e . use regimen requires investment in equipment that may not be within a town’s budget. Following the success
of a targeted grant program in Fiscal Years 2021 and 2022, another round of grants — utilizing funds approved

.
by the Water Supply Protection Trust in the DCR/DWSP budget — has been set up in Fiscal Year 2023 to help P rl n Ceto n

these seven towns up-grade their equipment to use the latest salt use reduction strategies.

* Town purchases have included improved salt




Upgrade DCR DWSP
Winter Operations

Pre-treatment with granular salt

Moving towards best practice: using salt brine
Purchased equipment to apply brine

Replace and upgrade our salt shed

Provide training for staff
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