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Maryland Department of Transportation

PAU L R I C HAR D S O N State Highway Administration

Paul Richardson & Scott Simons

A12 Years with MDOT SHA

Alnspector for the WWB TAMS contract

AResident Maintenance Engineer at Fairland shop

AProject manager for the MCARS assessment for MDOT SHA
AP r oject Manager for the automated CI CO f
AMDOT SHAGS8s Resident O0BRINE MAKER GURUG
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Kris Jagarapu, P.E.

Bureau Chief, Bureau of Highways,
Howard County DPW

O Over 20 years of experience in the Public and Private sectors
O Bureau Chief of Highways for the past 3 ¥ years

O Lives in Ellicott City, MD

O Avid tennis fan, still othinksbé
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BIOGRAPHY

Steve Walsh PE, Deputy Director
Harford County DPW

Division of Highways (Operations, Engineering)

Division of Environment & Sustainability
(Solid Waste management, Construction
Inspection, Stormwater Management & Dam
Safety, Watershed Protection and Capital
Project management) .

BS in Civil Engineering 1987 / University of Maryland




OBJECTIVES

AShare experiences with Salt Brine operations

Vv

AWhat we do

v

AWhy we do it

v

AWhat we have learned
A1.0 PDH
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WINTER RESOURCES

A~1,1OO Maintenance Shop Employees
A~740 Field Employees
A~110 Managers
A~200 Administrative Staff and Mechanics
A~50 Winter Volunteers

A~600 MDOT SHA Dump Trucks
A~2,200 Hired Equipment Contractors
A$71 Million Winter Budget
A~385,000 tons Rock Salt

A~1.7 million gallons Salt Brine storage
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RESOURCE USAGE DATA
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o

2013-2014
952 LBS/LM/IN

* Minus blizzard data

2014-2015 2015-2016 2016-2017 2017-2018 2018-2019 2019-2020
817 LBS/LM/IN 614 LBS/LM/IN* 430 LBS/LM/IN 461 LBS/LM/IN 561 LBS/LM/IN 323 LBS/LM/IN

m Granular Salt (Tons) ® Salt Brine (Gallons)
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2020-2021
642 LBS/LM/IN
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SALT USAGE STATISTICS

m2019/2020 m2020/2021
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AUTOMATED BRINE MAKERS

A 4

A Augured self clean out

A Canfill trucks (3 at one time) and
continue to produce brine at the same
time

A Can be controlled from anywhere there
is a cell signal while using a tablet

10 of the 14 are completed and fully D v
operational R E ~
Can make upwards of 8000 gallons of brine = 1 1 1) ¥

el e IaEEIEN
A With a proper water source ¢ Y L . _'.,-"'_-.i' .‘;§_"1}'~
A Solar salt T et X

Training is currently ongoing
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AUTOMATED BRINE MAKER INSTALLATIONS

Shop Installation

Automated Clean Out

M DlrMARYLAND DEPARTMENT OF TRANSPORTATION
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BACK TO THE BASICS

Why 23.3% Concentration?
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BRINE COMPARED TO GRANULAR

A1 ton Granular = 5 lane miles A1 ton = 750 gallons = 9.5 lane miles
average average

ANeeds time to work Aworks right away

Alncrease before decrease ADecrease Instantly

Aset and forget application rate AcCircumstantial application rates

M UrMARYLAND DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION



BRINE MAKER + INSTALL COST

AMachine$220,000

Ashed/structure $10,000+

APlumbing $35,000

AElectrical $30,000

AAverage cost for storage $12,000/10k gallons
Aot her options e
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Salt Brine Environmental Stewardship 0
Howard Countyos Exper |

Kris Jagarapu, P.E.
Chief, Bureau of Highways, Howard County DPW
April 15, 2022




Howard County, MD

Estimated population 0 334,500
Over 3650 County owned and maintained roadways
1060 centerline miles of roadway

87 Snow Routes






Equipment / Materials

O Materials
O 32,500 tons of salt
O 58,000 gallons of salt brine

O 23,500 gallons of magnesium chloride

O Equipment
O 61 10T Single axle trucks
O 6 5T trucks
O 3 triaxle trucks
O 48 pick -up trucks
O 15 loaders
O Complemented by 60 pieces of contractor equipment




Salt Brine 0 Where did it all start?

O Reduce amount of salt usage along County roadways

OO0Reduce Bounced, OACRBOWBETTIDNNGt he Salt 6

O 0Be -£¢c bi VAAND-ICING

OO0OReact to icy cDPHIGINGi on call sbé




Pre-Wetting
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Pre-Wetting




Anti -icing

O Snow Emergency Routes

O Pretreating of over 400 lane
miles of roadway




Direct Liquid
Application Route

O DLA route 8 20 lane miles

~

O Little Patuxent Pkwy

O Cedar Ln
O Hickory Ridge Rd

O Application rate 8 50 gal/lane
mile?

O Frequency of reapplication




Salt Brine - Challenges

O Old brine maker
O Inadequate storage

O Contractor dependency
O Application rate?

O Water supply




New Brine Facility o Under Construction




Facility o Almost ready

Ine

New Br




Slide-In tanks
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Slide-in tanks




Salt Brine 0 Lessons Learned,
Encouraging Excellence

OFind a o0Championo

O Getthe buy in 8 Administration, Staff, and Public

ODonét be afraid to try
O Incremental changes

O Track changes and make adjustments




Salt Brine Environmental Stewardship
Harford County Experience

Steve Walslg Harford County DPW
April 15, 2022
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Western Maryland and Great Valley

Geographical Regions
in
Maryland
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Harford County Snowplow UEST'ONS OR
FAST FACTS (Q:OMMENTS? HARFORD

& COUNINY—————
 WE MAINTAIN ] PUBLIC WORKS
1,078 ,_ CONTACT US: snow REMOVAL GUIDE

 Need to report an issue?

Use our “You CLICK We FIX”
app to report issues any
time of day or night:

- Miles of Road &

=© 1,246
b ' Courts

-----------------------------------------

harfordcountymd.gov/YouClickWeFix

67

8 g

Regular Emergency
hH 150 Pieces of HARFORD COUNTY
Snow Removal Equipment Department of Public Works
--------------------------------------- Highways Division
20, 000 '

Tons of Salt Stored s @ 410-638-3279

@ 212 S. Bond Street, Bel Air, MD 21014
.-m“g Employees harfordcountymd.gov/highways

Director Joseph J. Siemek, PE
Deputy Director Steven Walsh, PE
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@ Salt Dome Locations
District 1 - Abingdon

 District 2 - Hickory
District 3 - Whiteford

District 4 - Jarrettsville

Harford County
Highway Maintenance Districts
and
Salt Dome Locations

Map Not To Scale

686 miles- Asphalt
351 miles- Tar & Chip
42 miles- Earth

1079 - C/L Miles



A4 Port City
Applicators with
1000 gallon insert

$100,000

AHenderson
BrineXtreme
Mobile trailer

$135,000

A2 - 5500 gallon
double wall
storage tanks

$42,000




Pretreatment

APretreatment routes 241 miles

A40 gallons per mile requires 9700 gallons
AAvg 2.42 Ibs of salt /gallon of brine

A23.3 % concentration

A< 30 MPH




Brine Routes for
pretreatment

Harford County Salt Brine Routes

* Emergency Routes =iz
and some Main Routes e

e H - 13.94 miles




K. BRINE APPLICATION M gtandzrd Operating
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1. The Chief of Highways & the Superintendents will monitor the weather to determine
when to apply Salt Brine to emergency and main routes.

2. The Brine application chart will be used as a tool to help determine when to apply Salt
Brine to roads.

3. Each District will supply a trained driver to apply the Salt Brine. A pickup truck with

a driver will also be required to follow the brine applicator. The pickup truck should
be the oldest in your area. Warning Signs should be mounted on the dump truck and
pick up truck used.

4. We have four applicators; each will be responsible for (2) routes. They will apply

Brine at a rate of (40) forty gallons per lane mile. It must be applied at a speed of

30MPH or less. Brine applied at speeds greater than 30MPH will not disperse the

proper amount.

Drivers must clean the trucks and equipment after they have completed their routes.

6. Roads that are treated with Brine must be monitored by Route Checkers to determine
its effectiveness. This information will be relayed to the Chief of Highways &
Superintendents through there District Supervisor.

o



Brine Application Decision Chart

Review/Monitor weather forecast

l

Is snow predicted?

l Yes

l No

Is the temp above 15 degrees?

l Yes

Is the Pavement dry?

l Yes

Will Brine dry before temps. Drop
below 207

l Yes

Apply at 40 gallons per lane mile

No
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Pretreatment

A2018 -4 events
A2019 -6 events
A2020 -1 events
A2021 -3 events
A2022 -3 events

Saving®ver 5 years
$23,753

351 tons (702,00(bs) less salt




2018 Move towards prewetting systems

4 ¢ Varitech saddle
tank prewet systems
for tr1 axles

2 ¢ Varitechsaddle
tank prewet systems
for single axles




Prewetting

/8 gallons brine/ton of salt
A00Ib salt per lane mile
A-aster action



Brine usage i Buy In

Addministration

fStaff
Aublic



Equipment maintenance

A One staff driver of brine unit
A Organization Culture

NEUTRO-WASH™ BENEFITS

v Completely neutralizes and

removes salt, salt brine, calcium
chioride, and mag chioride that is
left behind after normal washing
with soap and water.

@/ Fiast acting. It only takes 2t03
minutes to decontaminate your
deicing fleet and equipment.

@/ Extremely economical, dilutes 1

10 8 with cold water. It only takes
about 2-galions of diluted product
to completely neutralize a tandem
axle truck

NEUTRO-WASH™

the corrosive white salt residue from your
fleet.



