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Å12 Years with MDOT SHA

ÅInspector for the WWB TAMS contract  

ÅResident Maintenance Engineer at Fairland shop 

ÅProject manager for the MCARS assessment for MDOT SHA 

ÅProject Manager for the automated CICO for òHired winter Equipmentó

ÅMDOT SHAõs Resident òBRINE MAKER GURUó

PAUL RICHARDSON 



Kris Jagarapu, P.E.
Bureau Chief, Bureau of Highways,

Howard County DPW

Ô Over 20 years of experience in the Public and Private sectors

Ô Bureau Chief of Highways for the past 3 ½ years

Ô Lives in Ellicott City, MD

Ô Avid tennis fan, still òthinksó he can keep up playing with his 16 year old son



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



Salt Brine Environmental Stewardship ςMDOT SHA, Howard County 
and Harford County

ÁShare experiences with Salt Brine operations

ÁWhat we do

ÁWhy we do it

ÁWhat we have learned   

Á1.0 PDH

OBJECTIVES



Å~1,100 Maintenance Shop Employees

Å~740 Field Employees

Å~110 Managers

Å~200 Administrative Staff and Mechanics

Å~50 Winter Volunteers

Å~600 MDOT SHA Dump Trucks

Å~2,200 Hired Equipment Contractors

Å$71 Million Winter Budget

Å~385,000 tons Rock Salt

Å~1.7 million gallons Salt Brine storage

WINTER RESOURCES
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2013-2014

952 LBS/LM/IN

2014-2015

817 LBS/LM/IN

2015-2016

614 LBS/LM/IN*

2016-2017

430 LBS/LM/IN

2017-2018

461 LBS/LM/IN

2018-2019

561 LBS/LM/IN

2019-2020

323 LBS/LM/IN

2020-2021

642 LBS/LM/IN

Granular Salt (Tons) Salt Brine (Gallons)

RESOURCE USAGE DATA

* Minus blizzard data



SALT USAGE STATISTICS
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AUTOMATED BRINE MAKERS

Å Augured self clean out

Å Can fill trucks (3 at one time) and 

continue to produce brine at the same 

time

Å Can be controlled from anywhere there 

is a cell signal while using a tablet

Å 10 of the 14 are completed and fully 

operational

Å Can make upwards of 8000 gallons of brine 

an hour

Å With a proper water source

Å Solar salt

Å Training is currently ongoing



AUTOMATED BRINE MAKER INSTALLATIONS 

Automated Clean Out

Shop Installation



BACK TO THE BASICS



BRINE COMPARED TO GRANULAR 

Å1 ton Granular = 5 lane miles 
average

ÅNeeds time to work 

ÅIncrease before decrease

ÅSet and forget application rate

Å1 ton = 750 gallons = 9.5 lane miles 
average 

ÅWorks right away 

ÅDecrease instantly  

ÅCircumstantial application  rates



ÅMachine$220,000

ÅShed/structure $10,000+

ÅPlumbing $35,000

ÅElectrical $30,000

ÅAverage cost for storage $12,000/10k gallons

ÅOther options é

BRINE MAKER + INSTALL COST 



Kris Jagarapu, P.E.

Chief, Bureau of Highways, Howard County DPW

April 15, 2022

Salt Brine Environmental Stewardship ð
Howard Countyõs Experience 



Howard County, MD

ÔEstimated population ð334,500

ÔOver 3650 County owned and maintained roadways

Ô1060 centerline miles of roadway

Ô87 Snow Routes





Equipment / Materials

ÔMaterials

Ô32,500 tons of salt

Ô58,000 gallons of salt brine

Ô23,500 gallons of magnesium chloride

ÔEquipment

Ô61 10T Single axle trucks

Ô6 5T trucks

Ô3 triaxle trucks

Ô48 pick -up trucks 

Ô15 loaders

ÔComplemented by 60 pieces of contractor equipment



Salt Brine ðWhere did it all start?

Ô Reduce amount of salt usage along County roadways

Ô òReduce Bounceó, òActivate the Saltó : PRE ðWETTING

Ô òBe Pro-activeó : ANTI-ICING

Ô òReact to icy condition callsó : DE-ICING



Pre-Wetting



Pre-Wetting



Anti -icing

Ô Snow Emergency Routes

Ô Pretreating of over 400 lane 

miles of roadway



Direct Liquid 

Application Route

Ô DLA route ð20 lane miles

Ô Little Patuxent Pkwy 

Ô Cedar Ln

Ô Hickory Ridge Rd

Ô Application rate ð50 gal/lane 

mile?

Ô Frequency of reapplication



Salt Brine - Challenges

ÔOld brine maker

Ô Inadequate storage

ÔContractor dependency

ÔApplication rate? 

ÔWater supply



New Brine Facility ðUnder Construction



New Brine Facility ðAlmost ready



Slide-in tanks



Slide-in tanks



Salt Brine ðLessons Learned, 

Encouraging Excellence

Ô Find a òChampionó

Ô Get the buy in ðAdministration, Staff, and Public

Ô Donõt be afraid to try

Ô Incremental changes

Ô Track changes and make adjustments 



Salt Brine Environmental Stewardship-
Harford County Experience

Steve Walsh ςHarford County DPW

April 15, 2022









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

1079  - C/L Miles



2017

Å2 - 5500 gallon 
double wall 
storage tanks

Å4 Port City 
Applicators with 
1000 gallon insert

ÅHenderson 
BrineXtreme
Mobile trailer

$135,000

$42,000

$100,000



Pretreatment

ÅPretreatment routes 241 miles

Å40 gallons per mile requires 9700 gallons

ÅAvg 2.42 lbs of salt /gallon of brine 

Å23.3 % concentration 

Å< 30 MPH



* Emergency Routes 
and some Main Routes

Brine Routes for 

pretreatment



Standard Operating 
Procedure





Pretreated

NOT Pretreated



Pretreatment
Å2018       - 4 events
Å2019       - 6 events
Å2020       - 1 events     
Å2021       - 3 events
Å2022       - 3 events

Savingsover 5 years

$23,753

351 tons (702,000 lbs) less salt



4  ςVaritech saddle 
tank prewet systems 
for tri axles  

2018 Move towards prewetting systems  

2  ςVaritech saddle 
tank prewet systems 
for single axles 



Prewetting

Å3 gallons brine/ton of salt

Å200 lb salt per lane mile

ÅFaster action



ÅAdministration 

ÅStaff 

ÅPublic   

Brine usage ïBuy in



Equipment maintenance 

ÅOne staff driver of brine unit 
ÅOrganization Culture  


